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BCTYII

OctanHiM YacoM BiiOynacs NepeopieHTAIlis] BHUKIAJaHHS YKpaiHCHKOi
MOBHU y BUIIMX HaBUAJBHUX 3aKJaJaxX, MPIOPUTETHUM BU3HAYEHO (POPMYBAHHS
npodeciiHOro MOBJIEHHS CTyaeHTiB. HaBuanHs y KoOHTEKCTI mpodeciifHol
MiJrOTOBKM Tiependayae: 3aCBOEHHS CTYACHTaMH 3arajlbHOHAyKOBOI Ta (axoBoi
TEPMIHOJIOTIYHOI JIEKCUKH, (OpMyBaHHS HABHYOK pOOOTH 3 HAYKOBUMH
TEKCTaMH, HAyKOBOK JIITEPaTyporo, OMaHyBaHHS OMIIIHHO-A1JIOBOTO CTHIIIO,
KOMYHIKaTUBHUX YMiHb 1 HABUYOK.

Jucuurmiiny ,,Ykpaincbka MoBa (3a TmpodeciiHUM CIpsSMyBaHHSIM)”
BHUBYAIOTh CTYACHTH JIPYyroro Ta TPEThOTO KYPCIB YCIX CHEHiaJbHOCTEH.
[Iporpama xypcy ,,Ykpainchka MoBa (32 mnpodeciiHUM CIpPSIMYBaHHIM)”
noOyoBaHa BIAMOBIIHO 10 MPOQLIIO MiATOTOBKY OaKaiaBpiB.

OcHoBHMMH (OpMaMU HaBUYAIBHOTO TMPOIECY € MPaKTUYHI 3aHATTSA Ta
camocTiiiHa poOoTta. OCKUIBKM MaTepiaibHy OCHOBY MOBU CTaHOBHTH
CJIOBHMKOBUM CKJIaJl, JIEKCMKAa, OCHOBHA YyBara B Oprasizaiii HaBYaJIbHOTO
IPOLIECY 30CEPEIKYETHCS HA PI3HUX BUAAX CIOBHUKOBOI pOOOTH, 1110 MAa€ HA METI
30araTUTH  CJIOBHUK  CTYACHTIB  3arajlbHOHAyKOBOIO 1,  HacamIepel,
TEPMIHOJIOTIYHOIO, (DaXOBOIO JIGKCHKOIO, HABUUTH MPABUIHBHO BHKOPHUCTOBYBATH
il 3a51€5kHO B1J c(hepu il METH CIIIJIKYBaHHS.

VYemix 3acBO€HHS Kypcy 3HAYHOI MIPOIO 3aJ€KUTh BiJ MPaBUIbHOI
oprasizaiii Ta BUKOPHUCTaHHS CTyJACHTaMH HaWOLIbIl €()EKTUBHUX METOMIB 1
dopm camocrtiitHOi poOoTu. Creuudika HAIOro POCICBKOMOBHOIO PETIOHY
3YMOBJIIOE OOpaHHSI TEpeKyIaay 3 POCIHCBKOI MOBHU YKPAiHCHKOK OCHOBHHUM
BUJIOM CaMOCTIMHOI poOOTH y BUBYEHHI TEPMIHOJIOTIYHOI JIEKCUKU. BukoHyt0un
nepeKIaan TEKCTIB 3a MpoeciiHUM CHOPSIMYBaHHSM, CTYJIEHTH BUIUCYIOThH 31
CIIOBHUKIB E€KOHOMIYHI Ta TEXHIYHI TEPMIHH, BHU3HAYAIOTh iX ITOXOJKCHHS,
3HaueHHs, chepy BxuBaHHA. OmgHak OGararonpouIbHICTH MATOTOBKU (haxiBIliB
HAIIOT0 HABYAJIBHOTO 3aKjaAy 1 BIJICYTHICTh MiIOpaHUX TEKCTIB 32 KOKHUM
OKpPEMO B3SITUM HAIpsIMOM IIIJIFTOTOBKM 3HAYHO YCKJIAAHIOBAJIM OpPTaHi3allio
CaMOCTIITHOT pOOOTH CTY/ICHTIB.

3 ypaxyBaHHSIM YChbOT'O BHIIE€3a3HAYEHOTO W MIATOTOBJICHO 1€ 301pHUK
IUIsL CTYAIGHTIB OYHOI (popMU HaBYaHHS. BiH MICTUTH YpUBKU (PaXOBHX TEKCTIB
(pOCIChKOIO MOBOIO) 3a OCHOBHUMHU HampsiMamMHu MiATOTOBKH CHEIaiCTIB B
akagemii: ,ExkoHOMika 1 mignpueMHUUTBO”, ,,MeHemKMeHT’, ,IHXXeHepHa
MexaHika”’, ,,Meranyprisa”, ,,Enektpomexanika”, ’3BaptoBaHHs’, ,,Komm’toTepHi
Hayku”’, ,,ABTOMAaTH3allisl Ta KOMII IOTE€PHO-IHTETPOBaHI TEXHOJIOTIi , CIIOBHUK
TEPMIHOJIOT14YHOT JIEKCUKH, OCHOBHY Ta JJOJJaTKOBY JITEpaTypy.



1 TEKCTHU 3A HAITPSIMOM HIJI'OTOBKHU
1.1 Hanpsim minroroBku: 0501 — Exonomika i mignpueMHUIITBO

Bapianm 1

a) [lox oOmuM Ha3BaHHEM «IPEINPHUATHE)» B XO3AMCTBEHHOW IpPAKTUKE
IIOAPA3yMEBACTCA KOMMEpPUYECKass OpraHM3alys, Ipecieayromas B KadyecTBE
OCHOBHOM 1I€TH NIEATEIbHOCTH H3BICUYCHHE MPHUOBUIM Ha BIIOXKEHHBIH TPyI U
Kanutain. Hapsny ¢ 3TuM B HaydyHOH JMTEpaType WIHPOKO HCIIOIB3YIOTCS HE
OJIHO, a JiBa CXOXKMX IOHATUA — «Hpeanpusitue» u «pupmayn. Ob0a TepmMuHa
0003HA4YaIOT OAMH M TOT >X€ OOBEKT, B OCHOBHOM NPOMBIIUICHHYIO WU
TOProByl0 opranmzanuio. Tem He MeHee, moj ¢upmoit B Poccum waiie
MMOHUMAETCs X0351CTBEHHAs OpraHu3alus IIPOU3BOICTBEHHOT'O U
HEMPOU3BOACTBEHHOIO MpO(duis, Kak MpaBWIO, KpylnHas U MHOrONPO(UIIbHAS,
CO MHOTMMHM BXOJSIIMMHU B HEe 000COOJEHHBIMU MPEANPUATHAME, (UIHaTIaAMHU,
yupexaeHusiMu. OTHAKO B COOTBETCTBUHU C ['pakaaHCKUM KojiekcoM PD kaxnas
OpraHu3alys, IpU3HAHHAS OPUAUYECKUM JIMIIOM, HPU PETUCTPALMH TOJIy4aeT
dbupMeHHOe HauMeHoBaHue. B Takom ciydae ¢upma — o00IIee IOHATHE
KOMMepueckoil opraHuzauuu. [lpuHSATO cCuMTarth, 4TO mpennpusTHE 0€3
(UPMEHHOTO HAaMMEHOBAHUS HE MOXKET HUMETh JApYyrue IOpUAWYECKUE JHIA B

CBOEH CTPYKTYpE.

0)Takum o00pa3oMm, NpeaBapUTEIBLHO MOXKHO CKa3aTh, YTO CYI[HOCTh
COBPEMEHHOTO MAapKETHWHra CBOJUTCS K TakoW MpeAnpUHUMATEIbCKOU
JEATETBPHOCTH, KOTOpas TMpeBpamacT HYXKIbl W IOTPEOHOCTH TOKyIaTess
(kueHTa) - B 10X0bl npeanpuatus. Ho 31eck uMmeeTcs: ojiHa BaXkHas ipoOJiemMa:
MapKETUHT OPUEHTHUPYET Ha I1IeHy (WM Ha CTOMMOCTh), KOTOPYIO TOTOB
3aIIaTUTh MOKymnaTenb. B 3TOM cioydyae WMeeM OpHEHTAIMI0O Ha 3aIlpocChl
KJIMeHTAa. DTH 3amlpoChl CIEIYeT, OYEeBHAHO, M3ydaTh. OTCIOAa W BO3HHUKAET
OYCHb BaXKHAs HJES O IMPOBEJICHUU MApPKCTHHTOBBIX HCCIICIOBAHUNA MOTHBOB
MOBEACHUS TOTpeOuTeNeld. MTak, B OCHOBE MapKETHHTA JICKHUT OYCHBb IPOCTas
WCXOJTHAS Ues: MPOU3BOIUTE TO, YTO XOUeT (4TO TpeOyeT) MoKymnaTeiab U 4TO, B
00111eM, CMOXKET YJIOBJIETBOPUTD €T0 HYXKIbI, TOTPEOHOCTH U 3aIPOCHI, U TIO TOU
IIeHe, KOTOPYIO OH TOTOB IMPHU 3TOM 3aIUIaTUTh. MapKETUHT — YHUCTO PHIHOYHOE
noHsaTHe. Ero GpyHKIms — pa3BUTHE B3aUMOJCHCTBUS MEKIY IMPOU3BOIUTEIICM,
IIPOJABIIOM, IMOTPEOUTEIEM B OMPEICICHHBIX PHIHOYHBIX YCIOBHSAX, WMCIOIICE

CJIBbIO IMMOJIYUYCHHC HpI/I6BIJ'II/I KaXJIbIM U3 €T0 YYaCTHHUKOB.



Bapianm 6

a) Hepesiko OHM UMEIOT CaMOCTOATEbHBII YCTaBHBIA KaluTal, pacyeTHBIN
cyer B OaHKe, MPaBO pacHoOpsHKATHCS BBEPEHHBIM MM HMYIIECTBOM M HECYT
OTBETCTBEHHOCTbH 3a PE3yJIbTaThl CBOCH aesTenbHOCTH. Kak mpaBuiio, dumuansl,
OPEICTAaBUTENICTBA M OTACIEHUS (PUPMbI pa3MELIAIOTCS Ha Pa3IMYHBIX
OTJAJICHHBIX TeppuTOopusX. B Hacrosiiee BpeMs 1o Mepe pacliupeHus chepsl
KOMMEpPUECKON  JeATENbHOCTH  (UPMEHHOE  HAUMEHOBAaHUE  TMOJYYaroT
pa3JIMYHOrO0 TUIA opraHu3aumu. K HUM OTHOCATCS NPOU3BOJICTBEHHBIE
OpraHM3allH, 3aHIATbIE B OCHOBHOM W3TOTOBJICHHEM, CTPOUTEIBCTBOM M
[OCTaBKOW MOTPEOUTENSIM TOTOBOM MNPOAYKIMH, Y3KOCHEIHUAIN3UPOBAHHbIE,
MHOTONPO(PHIbHbIE, KOMOMHUPOBAHHBIE.

VY3KOoCenMaNIN3UPOBAHHBIMA CUUTAIOTCA NPEANPUATHSA, KOTOPBIE H3IO-
TaBJIMBAIOT OTPAHMYCHHBIM  ACCOPTUMEHT NPOAYKIIMM  MacCOBOIO  WJIH
KPYIIHOCEPUHHOI'O IIPOU3BOJCTBA, HANPUMEDP, II0 BBINYCKY TKAaHEW, IOLIMBY
OICKIbI, IIPOM3BOJCTBY YyI'yHA, CTaJIbHOIO IIpOKATa, JIUThS, IIOKOBOK JUIS

MalllMHOCTPOCHUA, BLIpa6OTK€ QJICKTPOIHCPIUH, ITPOU3BOACTBY 3CPHA, MsACA.

0) IIpobGrmema koopAMHAIIMK MPOW3BOACTBA MPOJIYKIMH, €€ CcObITa U
noTpeOaeHusT MOXET ObITh B  MPUHUUIIE peuieHa JABYMS — MYTAMHU:
OCYIIECTBJICHUEM LIEHTPAIBHOIO MJIAHUPOBAHUS WM pa3pelieHneM CBOOOJHOTO
B3aUMOJEHCTBUSI IKOHOMUYECKUX CYOBEeKTOB. PazHooOpasue morpeOHOCTEH U
KEJTaHUN TOTpeOUTENs, a TAaK)Ke HeYJAaBIIUICS B HAIICH U IPYTUX CTPaHaX OMBIT
COLIMAIMCTUYECKOTO TUIAHUPOBAHUS JJAIOT OCHOBAHUS OLEHUTh UACI0 BCEOOILEro
LEHTPAIU30BAaHHOIO YNPABICHUSI KaK OECnepCcrneKTUBHYI. B phIHOUHOH 3KO-
HOMHMYECKOM CHUCTEME COIVIACOBAHME MEXIY CIOPOCOM H MPEIIOKEHHEM
IPOUCXOIUT ACLEHTPAIN30BAHO, HA MUKPOYPOBHE, & UMEHHO Ha PBIHKE, UCXOS
U3 TOTO, KaKoe MoJIoKeHue pupma 3aHssia Ha HEM.

Ha Tak Ha3piBaeMOM pBIHKE MPOJABLa CIPOC MPEBBIMIAECT MPEAJIOKEHHE,
dbopmupyeTcs neuIuT; MOKyNnaTeau NODKHBI PUIaraTh aKTUBHBIE YCUITUS JIJIS
TOTO, YTOOBI TPUOOPECTH JKEJIAEMbIi TOBAp; MPOU3BOAUTENN 03a00YECHBI TOJIBKO
IIOJIyYEHUEM CBIPbS W TMPOU3BOJCTBOM TOBAPOB, BCS MPOAYKLUMS y HHUX
nokynaetrcsi 0e3 mpobsieM. Ha pbiHKEe mNoKymarelns, HampOTHB, MPEAJIOKEHHE

roCcrnoaCTBYCT Hal CIIPOCOM.



Bapianm 7

a) C ycuJieHHEeM KOHKYPEHIIMM MHOTHE PaHEE Y3KOCHEUHUATU3UPOBAHHBIE
NPEANpPUSATUS, SKOHOMUYECKH OKpPEMHYB, BBIXOIAT 32 pPaMKU HpexXHEH
cnenrann3anu. OHM PE3KO PACHIMPSIIOT ACCOPTUMEHT MNPOAYKIHUH U YCIYT,
3aXBaThIBAIOT HOBBIE PBIHKKM cObITa. YacTo Takue NOpeAnpusitUs MOJTHOCTHIO
TEPSIOT TPEKHUNA OTpacieBOM MNpopUIb U CTAHOBATCS MEXKOTPACIEBBIMU —
TUBEPCU(UIIUPOBAHHBIMU  TIpeAnpusITHIMU.  OTHOBPEMEHHO OHH  MOTYT
3aHUMAThCS, HAMPUMEP, BBITYCKOM Pa3IUYHON MPOMBIIUICHHOW MTPOAYKIIUH,
CTPOUTENHCTBOM, TPAHCHOPTHBIMM U KOMMEpPUYECKUMH ornepauusmu. llepenun
Kanurtajga U3 OJHOW OTpaciid B JPYrHe MPOUCXOAMUT MPU ITOM B pamMKax OIHOU
¢upmbl. JluBepcudukanus oxazalach MarucTpajibHBIM HaIpaBICHUEM IMpe-
MPUHUMATENIBCKON JIeITeNbHOCTH KOHIIAa XX — Havana XXI cronernii. Hexkorna
CICHUAIU3UPOBAHHBIE TMPEANPUATHS B TEUEHUE KOPOTKOTO TMPOMEXYTKa
BPEMEHU  TPAaHCHOPMHUPOBAIMCH B  HOBYIO  KAaTeropurd —  (QUPMBI,
00BEIUHSIONINE PA3HOPOAHBIC BUIBI IPEANPUHUMATEIHLCKON TIPOU3BOICTBEHHON
NEeATEeNIbHOCTU. B 3TOM ciydae TrpynnupoBKa NPEANPUITHH IO OTPACISIM

Pa3MBIBAETCS U TEPSAET CMBICI — IPYHIUPYETCS TOJIBKO IPOTYKIIH.

0) B TO BpeMs kak Ha phIHKE TIPOJABIIa MPEANPUITHS HE UMEIOT TPOOIEMbI
cObITa, Ha pPBIHKE MOKyNaTeldsl OHH JOJDKHBI AKTUBHO 3a00THUTBCS O CBOUX
KIIMEHTaX M MUX JKEJIAHUAX, TO €CTh IPUMEHATH CIEIUATIbHYI0 PBIHOYHYIO
MOJIUTUKY, KOHLIEHTPUPYEMYIO BO BCEM CBOEM MHOroOOpa3uu B IMOHSTUE Map-
KeTUHT. DaKTUYECKU COBPEMEHHOE COAepkKaHHEe MapKEeTUHTra (OPMUPYETCS TEM
WIM HWHBIM DPA3BUTHEM PBIHOYHBIX OTHOLIEHWM B CTPAaHE U INPUHATHEM
OIPENEIICHHBIX KOHLENTYaJIbHBIX IOAXOJ0B K MapKETUHIOBOW JESTEIbHOCTH.
Hepas3pbslBHO ¢ MNOHATMEM CYIIHOCTH MApKETHWHIa CBA3aHO IIOHSITHE MapKe-
TUHTOBOE MBIIIEHHE, KOTOpOEe 0a3upyeTcst Ha TIOCTATOYHO MPOCTHIX MOCTYJIaTax:
GyHIaMEHT TPOYHOTO TMOJOKEHUS KaKIOTO TMPEANpUSTHS OCHOBAaH Ha
NOTPEOHOCTSAX  KJIMEHTa, 4YTO TMOATBEPXKAACTCI HM3BECTHBIM  IOCTYJIaTOM
Mapketunra: «be3  kimmeHTa HeT  phIHKA, a 0e3  pbIHKA  HET
npeanpuHuMarTenbcTBa». LleHHOCTh phIHKa BbIlIe IeHHOCTH (upMbl. [Iponasen
NOJDKEH HECTHM JOMNOJHUTENIBHBIE pacxXoJbl HAa PEKIaMUPOBAHHUE CBOEH
OPOAYKIMH, CTUMYJIMpPOBaHHE €€ CObITa, OCYIIECTBICHHE TEXHUYECKOIO

oOcy>KUBaHUS U JIp.



Bapianm 8

a) B TeKCTHJIbPHON MPOMBINUIEHHOCTH MPAKTUKYETCSI KOMOMHUPOBAaHUE B
M3TOTOBJICHUH BOJIOKHA U3 CHIPbHsI, MPSYKU — U3 BOJOKHA, MMOJIOTHA — U3 MPSIKU.
Haunbonee cnoxHoil (popMoil KOMOMHHMpPOBAaHWS NPOU3BOJACTBA  SBISIETCS
KOMILJIEKCHOE HMCIIOJIb30BAaHKUE CBHIPhsI I M3TOTOBICHHS MPOAYKIIUH, PA3IUYHOM
M0 CTPYKTYpE U XUMHUYECKOMY COCTaBy. B wacTHOCTH, MpH BBIIJIaBKE YyTyHA W3
KEJIE3HOM pyIbl B OTXOAbl BMECT€ C IMOPOAOM YACTO YXOAAT IICHHBIC
KOMITOHEHTBI, COJIeprKalllie [[BETHBIC U PEeIKUe MeTaIbl. [IJIst MX U3BICUCHUS U3
[IJIAKOB JIOMEHHOM IIJIaBKU HA MPEATNPUATUSX YEPHOU METAJUTYPTrUU CTPOST LIEXH
BETHON MeTaurypruu. Kpome TOro, oTxoapl JOMEHHOTO U CTaJeIUTEHHOTO
OPOM3BOACTBA Ha ATHX NPEIOPUITHAX YacTO IepepadaThiBalOTCS B
CTpOMTENbHbIE MaTepuanbl. Takum 00pa3oMm, Ha OCHOBE OJHOTO M TOTO XKe
MCXOIHOTO CBIPhbSl Ha MPEANPHUATHU MPOU3BOIUTCS MPOIYKIIHS, Pa3IUyHAs IO
XapaKTepUCTHKaM, HA3HAYCHWIO M TEXHOJIOTMH H3TOTOBIEHUS. [ pymnmupoBka
OpEeIIpUsATUA 1O MOIIHOCTH IMPOU3BOACTBEHHOIO IOTeHUMaNa (pa3mepy
OpeanpusThs) MOdy4YuiIa Haubojee IUpoKoe pacnpocTpaneHue. Kak mpasuiio,

BCC IPpCANIpUATHA ACTIATCA Ha TPH I'PYIIIIbI: MAJIbIC, CPCAHNUEC U KPYITHBIC.

06) B Takoil curyauuu ¢GupMbl OPHUEHTUPYIOTCSI Ha YIPaBICHUYECKYIO
KOHIIENIMIO WHTEHCU(PUKALUU KOMMEPYECKUX YCHJIMH, B COOTBETCTBUU C KO-
TOPOM CUMTAETCS, YTO MOTPeOMTENM HE OynyT MOKYNaTh TOBaphl (PUPMBI B
JOCTATOYHBIX KOJMYECTBAaX, €CIM OHA HE MPEANPUMET 3HAUUTENIbHBIX YCUJIUN B
chepe cObITa W CTUMYJIUPOBaHMS (BKJIIOYAs pekiamy). MHorue GupMBI
HAYMHAIOT OPUEHTHPOBATHCA HA JaHHYK KOHLEMIMIO, KOIJAAa HCHBITHIBAIOT
TPYAHOCTU CO COBITOM, KOTJa MOSABIISAIOTCS NMPU3HAKU nepenpousBoiacTsa. Llens
TaKMX KOMIIAHMM — TpoJaxa NpOU3BEACHHBIX TOBAapOB, a HE IMPOU3BOJCTBO
IPOAYKLIMH, B KOTOPON HyXXaaercs pblHOK. Ha cienyromen craauu pa3BUTHsA
pPBIHKa BO3HUKAET CUTyalusi, KOTOPYIO YCJIOBHO MOKHO OOO3HAUMUTh KaK PBHIHOK
MOKYTIaTeN sl MOKyNaTeau, UMEIIre OONbIIYI0 J0MI0 JT0XOAOB B CBOOOIHOM
pacrlopsDKeHUH, OKa3bIBAIOTCA TMepel OYeHb OONBIIMM W MHOTOOOPa3HbIM
ACCOPTUMEHTOM IMpEAJIaraéMbIX TOBAPOB, U3 KOTOPBIX OHHU MOTYT BBIOMPATH C
OOJNBIION CTENEHbI0 CBOOOJbI. AHANOTUYHBIE OTHOIICHMS CKJIaJbIBAIOTCS Ha
MHOTOYHUCJIEHHBIX MEXIYHApPOJIHBIX PBIHKAaX, IJ€, KAaK MpPaBWIO, BBICTYIAET

MHOKECTBO CHJIBHBIX HpOHBBOI[HTeHeﬁ N3 Pa3JIMYHbIX CTPaAH.



Bapianm 9

a) lLlenTpanmu3oBanHass cuctema ymnpasieHus 3koHoMHKOW CCCP onm-
panach TJIaBHBIM 0O0pa30oM Ha KpPYIHBIE MPOU3BOJCTBEHHBIE OOBECAMHEHUS U
noouipsAia WX pa3BuTHe. B TPOMBIIIIEHHOCTH CTpaHbl CpPEIHUN pasMep
OpEeIIpPUITUNA, pACCUNTAHHBIN IO YHUCITY 3aHATHIX, ObUT B 8—12 pa3 Oobiie, yem
B CcTpaHax 3amaja. JTO JUKTOBAJIOCH PSAOM NPUYMH: 1) M3 €IMHOro LEHTpa
VOPaBISATh MEHBUIUM YHCIOM KPYIHBIX OOBEKTOB Jierde, YeM OOJbIIUM
KOJIMUYECTBOM MEJIKUX; 2) HEHTpaIN30BaHHAsI CUCTEMa yIPaBICHUS SKOHOMUKOMN
B 3HAYUTEIILHO MEHBIIIECH Mepe 3ahMHTEpPECOBaHA B PA3BUTUU MAJIOTO MPEANPH-
HUMATENbCTBA, YE€M pbIHOYHAs. bByaydyn MOHONOIMCTOM B paMKax BCETO
HapOJHOIO XO35HCTBa, TOCYJAapPCTBO MPAKTUUYECKH MOJHOCTBIO 3aCTPAXOBAHO OT
KOHKYPEHIIUM ¥ HETaTUBHBIX MOCJEACTBUN MOHOIOJIM3MA CO CTOPOHBI KPYITHBIX
OPEaNpUsATAH ¥ OoObeIUHEHHH; 3) KPYIMHOMACIITAOHOE MPOU3BOJICTBO
(HezaBUCHMMO OT (OpPM COOCTBEHHOCTHM W TOCYJAapCTBEHHOTO YCTPOMCTBA) B

npuHIune 3pdekTuBHee U cTadUiIbHEe MEIKOMACIITaOHOTO.

0) I'TaBHBIM OTJIMYUTEIBHBIM MPU3HAKOM COBPEMEHHOW (ha3bl pa3BUTHUSA
HSKOHOMHUKH MHpa SIBJISIETCSl HAM4YMe MH(QPACHUCTEM, CBA3BIBAIOIIUX BCE CQEphI
XO035MCTBA B €IMHYIO TEXHOJOTMYECKYIO LE€b, KOTOPYI0 HEKOTOPbIE aBTOPHI
MMEHYIOT MH(QpauHAyCTpUEH, BbIACNSS psaJ ocoOCHHOCTEH ee (hOpPMUPOBAHMSL.
Bo-nepBbIX, BO3HHKHOBEHHME HEMOCPEACTBEHHONM TEXHOJOTUYECKON YBA3KH
MEXAY OTIAEIbHBIMU IPOU3BOJCTBAMH, BO-BTOPBIX, BO3POKICHHE aBTOHOMHOCTH,
«JIeTUMOCTH», TOABMKHOCTH MU THUOKOCTH MPOU3BOJCTBEHHO-XO35ICTBEHHON
CUCTEMBI, B-TPETHHUX, IMOBBILIEHUE POJIA YCIYr CEpPBHCA W IMOCIEHPOAAXKHOTO
phIHKa B (DYHKIIMOHMPOBAHWU OTIEIbHBIX cucTeM. [losTomMy 3akoH pocra
KOHLIGHTpAllMi TPOU3BOJCTBA JIECUCTBYET TJIaBHBIM OOpa30M Kak 3aKOH pocTa
uH(pacucTeM, 4YTO HAXOJAUT COOTBETCTBYIOIIEE MOATBEPKICHUE B KOHIICHTPAIUH
U JICKOHIIEHTpAIMK Npou3BoAcTBa. MIMeHHOo Onaronapst HHQpacucTeMam UCUe3Jio
MPENsATCTBUE, pazzensBiiee B TEXHOJOTUYECKOM OTHOLIEHUU

POU3BOJICTBEHHYIO M HEMPOU3BOJICTBEHHYIO C(Pephl XO3SIIICTBOBAHUSI.



Bapianum

a) Jlns u3roToBNeHUS MNPOAYKUUHM B OOJBIIMX OO0BEMaxX NPUMEHSAETCS
000pyIOBaHUE M TEXHOJOTHSI, 00Jaaronue, Kak NpaBuilo, 3HAUUTENBHO OoJiee
BBICOKUMHM JKOHOMHYECKHMMH M TEXHUYECKHMMH TOKa3aTelsMU, YeM s W3-
TOTOBJICHUSI HeOosblIuX mnaptuid. Hampumep, aBToMartuyeckas JWHUS 0
U3TOTOBJICHUIO JBEPHBIX METENb MPUHOCUT Ha KPYIMHOM MPEINpUsaTUU 10xox 1,2
py0. Ha omgHO m3menue, uiau 1,8 mMiaH. py0. B roa. CTOUMOCTh JTUHUU BMECTE C
JOCTaBKOM M MOHTaXOM — 5,4 MiulH. py0. ClienoBaTenbHO, CPOK OKYHAEMOCTH
3aTpaT Ha MPUOOpEeTEeHUE JTUHUM — 3 ToJla, MOCIIe Yero JUHUS OyeT MPUHOCUTh
OPEANPUATHIO YUCTHIN A0x0/. [Ipy N3roToBIEHNH MEHBIIETO KOJIMYECTBA METElb
Ha MaJIOM IpeanpusTuu (nomyctum, 10 Thic. U3IEAMI B TOJT) JIMHUS CTAHOBUTCS
yOBITOUHOW. YKa3aHHas aBTOMAaTHUYECKas JHHHUS Ha MajoM HPEIIpPUSTUU C TIep-
BOTO JHS ee paboThl OyneT MpUHOCUTH yOBITKU. [loToMy 4TO JAOMOTHUTENbHBIC
pacxo/bl Ha €e aMOPTU3AIINI0, PEMOHT M OOCITY)KHBAaHUE COXPAHSIOTCS B TIOJTHOM
o0beME OTHOCUTENBHO O0ajaHCOBOM CTOMMOCTH, a IPOU3BOACTBEHHBIC
MOIIIHOCTH, 0O0ECIEUMBAIOLINE HKOHOMHUIO, NPU 3TOM CTAHYT HCHOJIb30BaTHCS

Bcero Ha 7%.

0) OBomonus MOTPeOHOCTEH TOKyMHaTeNss CKa3bIBA€TCs W Ha CTpPATErHH
mapketunra. Cpoc Ha yCIIyTH, a Tak’Ke Ha CUCTEMBbI, B COCTaB KOTOPBIX BXOJSAT
MaTepuagbHble TPEIMETHl U YCIYTH, MOKET PacTd BHE 3aBUCUMOCTH OT POCTa
MPOU3BOJICTBA. DJTO CBSI3aHO C TEM, 4YTO (YHKIUS WCIOJB30BAaHUS TOBapa
MPUHOCUT TTOTPEOUTENIO OOJIBINE YIOBIECTBOPECHHUS, YeM caM (PaKT BIAJCHHS UM.
Otcrofla U TOBBIIIIEHUE CIpPOca Ha YCIAYyrd Tuma Ju3uHTa. B »TOM cCiiydae
MaTepHalibHasi MPOAYKIIUS BBICTYIAET BCETO JIUIb KaK HOCHUTENb yCiIyru. Pe3ko
YCWJIMBAETCS  pOJIb  HEOCSI3aeMbIX  aTpuOyTOB, TakKWX, Kak KOM{QoOpT,
I00pOXKeNnaTenbHOCTh U BHUMaHue. OpueHTalus Ha IOTPeOUTeNsl MPeAnoiaracT
XOopolee MOHUMaHUE CHCTEMbI €ro ILIEHHOCTeM, yMEHHE CO CTOPOHBI Ipej-
MIPUSTHUS PEBOCXUINATH JKeJaTeIbHbBIC [T KIIMEeHTa pereHus. s peanuzamnuu
ATOW TENM TPOJABEIl YCTAHABIMBACT JHAJIIOTOBBIE OTHOIICHHUS CO CBOUMHU
KJIMEHTAMH W CTAaHOBUTCS JUIsI HUX KOHCyIbTaHTOM. OpueHTamusi Ha 3ampochl
KJIMEHTa O3Ha4yaeT, YTO PAOOTHHUKHU MPEANPHUATHS, KOHTAKTHPYS C KIHUCHTOM,
CBOM 3HAHWS M OIBIT CTABAT HA CIYKOy TOCJIETHEMY, YBSI3bIBas OJHOBPEMEHHO

CBOM JICUCTBUS C peall3alMeN LEJIEH CBOETO MPEAIPUSITHUA.
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Bapianum

a) JleneHTpanu30BaHHAs PBIHOYHAS SKOHOMHKA HAXOJUTCA MOJ JaBiie-
HUEM MOHOIIOJIM3Ma CO CTOPOHBI KPYHHBIX OOBEAMHEHWN W Koprnopauui. B
60prOe ¢ MOHOTIOIU3MOM TOCYAAPCTBO BBIHYKJIEHO MOOUIPATH U MOACPKUBATH
MAacCOBOE€ PpAa3BUTHE MAJIOTO W CPEOHEr0 IpeANpUHHUMATENbCTBA.  Ilpu
COJEHWCTBUM TOCYJApCTBA B KAauyeCTBE IIPOTMBOBECA MOHOIIOJBHOMY JUKTATy
NPEANPUATHUI-TUTAHTOB HA PBIHKAaX CObITA MOSABIISIIOTCA THICAYM MEJKHX
MIPOU3BOAUTEIIEH, KOTOPHIE HE TTO3BOJISIIOT MOHOIIOJIMSIM ITOJHOCTBIO HABS3BIBATH
YCIIOBUS IPOU3BOJICTBA U COBITA, a TAK)KE YPOBEHb KaueCTBa TOBAPOB U IIEHHI HA
HuX. [IpuMepoM MOXeT Ciry:kuTh cuTyauus Ha nuBHOM peiHKEe CIIIA B koHIE
XX B., T€ HIECTh KPYNMHEHIINX MUBOBAPEHHBIX (GUPM JOJT0€ BPEMS MOJIHOCTHIO
KOHTPOJIMPOBAJIM MPOU3BOJCTBO M PEAM3ALMIO NMUMBA. B KOHEYHOM cueTe, Kak
OTMEYAJIOCh TOTPEOUTENSIMU, MOHOIIOJMS IpHUBEIAa K MPOU3BOJICTBY IHBa C
HU3KMMHU BKYCOBBIMH KauecTBaMH. HecMOTpsl Ha TO, YTO MO TaHHBIM CTaTUCTUKH
70711 MENKUX (upM B OOIIEM MPOU3BOJCTBE MKBA COCTAaBUJIAa HEMHOTUM OoJiee
1%, nuBOBapeHHbIE THUraHTHl CTAJIM MOBBIIATH KAayeCTBO U PaCIIUPSAThH

ACCOPTUMEHT HAIIMTKA 10 BCEW CTPAHE.

6) HeoOxoaumbiM ycliOBHEM JUIsi TOTO, YTOOBI OTpacib, MPEANPUSITHE
CMOTJIM NEPEUTH K CTpPATErMH OPHUEHTALMM Ha 3alpoChl KIHMEHTA, SIBIIAETCS
BHEJIDEHHE CETEBOM CTPYKTYpbl H «CETEBOM KyJbTypb». llpm sTOM
MPEANOYTEHUE OTAAECTCS OPraHU3AllMOHHOMY TMOCTPOEHHUIO B BHUJAE CETH,
Pa3BUTHIO TOPU3OHTAIBHBIX CBS3€W, NPHUHLIMIIAM CaMOOpPraHU3alMM, a He
CTPYKTYPHOU JKECTKOCTH M LEHTPAIU30BAaHHOMY YIIPABJIEHUIO. B «cepBUCHOI»
HSKOHOMHUKE BO3HHKJIAa HEOOXOAMUMOCTH MEPEX0Aa OT IPOJAKU PELICHUI» K
«IpOJAXKe pe3yJIbTATOB» C MPEIOCTABICHUEM MOKYNATEI0 OINPEIEICHHBIX
rapanTuil. To 00yCIOBJICHO CIEAYIOIMMU NPUYUHAMU: a) POCTOM YS3BUMOCTH
IIPOJIaBAEMBIX MAaTEPUAIBHO-CEPBUCHBIX CUCTEM B CBSI3M C YBEJIMYEHHEM HX
CJIO)KHOCTH; 0) CTpeMJICHHEM OOILECTBEHHOCTU 3aCTaBUTh MPEANPUSATHS CAENIaTh
BHYTPEHHHUM JI€JIOM 3KOJOTHYECKHE U3JIEPKKH, KOTOPbIE TMOPOKIAIOTCA Kak

CaMHM IIpOoneCCOM IIPOU3BOACTBA, TAK N UCIIOJIb30BAHUEM MAaTCPHUAJIbBHBIX Onar u

YCIIYT.
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Bapianum

a) Emunoro wexayHapomHoro craHmapta auddepeHnmanuu mpe-
MPUHUMATEIBCKAX CTPYKTYp, NEJCHUS WX Ha Majble, CPEIHUE W KPYIMHBIC HE
cymectByeT. Kaxxgas cTpana pemiaer 3Ty 3agady mo-cBoeMmy. Bce 3aBHCHUT OT
KOHKPETHON CHUTYyallud Pa3BUTHSA, THIIA SKOHOMHKH, €€ OTPACICBON CTPYKTYPHI.
B OCHOBHOM B KauecTBE KPHUTEPHUS OTHECCHHs MPEANPHUATHH K OJHOH u3
Pa3MEpHBIX TPYMI TPHHUMAETCS YUCICHHOCTh paOOTHUKOB ¢ AuddepeHIuanmen
Mo oTpaciisiM 3KOHOMHUKU. B poccuiickoit mpaktuke g0 1995 r. B orpacmsix
MIPOMBIIIUICHHOCTA M CTPOMTENIBCTBE K MaJbIM OTHOCWJIMCH TPEATPUSTHS CO
CpPEIHEro/I0BOM 4YHCIAECHHOCThIO pabortaronux g0 200 yenmoBek; B Hayke M
HaydyHOM oOciuyxuBanun — g0 100 denmoBek; B Jpyrux oOTpacisx
MIPOM3BOJCTBEHHONW cdepbl (TpaHCHOPT, OBITOBOE OOCIYy)XKMBAaHHE, CEIbCKOE
X03MCTBO, 3arOTOBKM) — 70 50 4eoBeK; B PO3HUYHON TOPrOBJIE M OTPACIAX
HEIMPOU3BOACTBEHHOUN ceppl — 10 15 yenosek. [Ipu 3TOM K cpeaHEronoBoit
YUCJIICHHOCTHU pabOTHUKOB OCHOBHOT'O nepcoHana n00aBIIsIach
CpPEeIHEeCTIUCOYHAsl YHUCJICHHOCTh pPaOOTHUKOB, HE COCTOSIIIMX B IITaTe
npeanpuaTus (padoTaIMMX M0 COBMECTHUTENBCTBY, TPYIOBBIM COTJIAIICHUSM,

JIOTOBOpaM MoApsiAa).

0) UroObl HCIONB30BaTh MApPKETUHI JJI MOBBIMIEHUS 3(PQEKTUBHOCTH
MIPOU3BOACTBEHHO-KOMMEPUECKOM paboTHI, HE00X0AMMO OIEepaTUBHO
OTKJIUKATbCSl ~HAa  W3MEHEHHUS  PBIHOYHOM  KOHBIOHKTYPBL,  CBOOOJHO
MaHEBpUPOBAaTh IPOU3BOAUTENBHBIMA W HHBIMUA pECypcamMu IPEIIPUITHS.
Opnako Bcero ATOro HeAOCTaro4HO. HyXHBI M3MEHEHHMST HE TOJIBKO
OpPraHU3alMOHHOTO M TEXHUYECKOTO IJIaHa, HO U MICUXOJIOTMYECKOTO XapaKTepa.
PaboTa Ha mpuHLMIAX MapKeTUHTa TpeOyeT MepecTporKU crnocobda MBIIUICHHS
HE TOJIbKO PYKOBOAMTENEH, HO U PSIOBBIX paOOTHUKOB, TPYIOBbIX KOJUJIEKTUBOB
B 1enoM. CyImHOCTh MapkeTuHra omnpenaensercs Gopmynoii: «IIpousBoauts To,
4TO 0E€3yCIIOBHO HAXOJIUT COBIT, @ HE MBITAThCS HABA3BIBATH IMOKYMATEIIO «HE
COIVIACOBAHHYIO»  IPEIBAPUTENBHO C PBIHKOM MpPOAYyKLHI0». OCHOBHBIE
OPUHIUIIBI MAPKETUHTA: HALIEIEHHOCTh Ha JOCTUKEHUS KOHEYHOIO MpaKTHYec-

KOT'0 pe3yJibTaTa HpOI/I3BOI[CTBeHHO-C6BITOBOﬁ ACATCIIBHOCTH.
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Bapianum

a) K manbiM mpennpusitusM B NPOMBILUIEHHOCTH, CTPOUTEILCTBE M Ha
TPAHCIIOPTE CTAJU OTHOCUTH MPEANPHUATHS C YUCICHHOCTHIO paboTHUKOB 110 100
YEJIOBEK, B CEJIIbCKOM XO03siiicTBe — 10 60 4enoBeK, B PO3HUYHOW TOPrOBJE H
ObiToBOM 00ciHyxuBaHuu — 70 30 4emoBeK, B Mpouyux oTpacisix — Jjo 50
YeJIOBEeK. DT M3MEHEHUs, a TAaKK€ MHUpPOBas MPAKTHKA TOBOPAT 00 M3BECTHOM
YCIOBHOCTH JEJICHHs NpEeAnpusTad mo pasMmepy. B fnonum npm otHeceHum
NpEeNUpUATAA K OJHOM W3 pasMEpHbIX TPyHIl I[OMHUMO  OTPacieBON
auddepeHnnany, Kak MpaBUIO, UCMIOJB3YIOTCS JIBa TOKa3aTelss — pa3Mep
KanuTana (moka3aTellb, aHAJOTWYHBIA YyCTaBHOMY Kamurtainy B Poccun) u
YHUCJIEHHOCTh MEepCcOoHaNa. 371eCh OONbIIEH YacThi0 ONEPUPYIOT PACIIMPEHHBIM
MTOHATHEM — MEJIKME U CPETHUE MPEANPUITHSI — KAK HEKOU eauHOoM rpymnmon. K
HUM OTHOCATCS (PUPMBI MPOMBIIIJIEHHOCTH, TPAHCIOPTA, CTPOUTENILCTBA U CBA3U
¢ karutajaom a0 100 MiH. MeH U YyucaeHHOCThIO padboTtaronux 10 300 yenoBek. B
oTpacyiix 00pabaTbIBalOlIEl NMPOMBIIUIEHHOCTH MPOU3BOACTBEHHBIE LIEXH, KaK
IPaBUJIO, Pa3MELIAIOTCS HAa OJHOM IJIOUIA/IKE, OCKOIbKY CBSI3aHBI MEXy COOOM
TEXHOJIOTUYECKUM IPOLIECCOM, JKECTKUMH TPAHCHOPTHBIMH YCTPOMCTBAMH U HE

3aBHCHMBI OT IPUPOJHO-KIINMATHYECKUX YCIOBUM.

0) OguH u3 KpynHeummx teopeTukoB MapkeTuHra @®.Kotiep Ha3biBaer
COBIT JIMILIb BEPXYLIKOW MapKETUHIOBOTO aiicOepra, OHOM M3 MHOTUX (YHKUIUN
mapkeTHHra. «Eciu nesrens pplHKa X0OpoIo nopadoTai HaJl TAaKUMHU paslieiaMu
MapKEeTHHIa, KaK BBIIBJICHHE MOTPEOUTENBCKUX HYX, pa3paboTKa MOIXOASAIINX
TOBAPOB U YCTAHOBJICHUE NOAXOIALIEH ILIE€Hbl, HAJIAKUBAHUE CHUCTEMBI HX
pacnpeneneHus U 3PQPEKTUBHOTO CTHUMYJIUPOBAHMS, TaKHME€ TOBAPbl HaBEpPHSKA
MOUAYT Jerko», — yTBepxkaaeT d.Kornep. MapkeTHHrOBbIN MOJXO0/] B KAYECTBE
BAKHEHUILIEH MPEANOCHIIKU YCIEIIHON  JEATEIbHOCTH NPEANPUATHS
paccMaTpuBaeT  yIOBJIETBOPEHHME  JEUCTBUTEIBHBIX WIA  ITOTEHIHAIBHBIX
norpedHocTeil nokymnateneid. CyTh mepexojia OT «CObITa» K «MapKETUHTY» BbIpa-
KAETCS B TOM, 4TO (PUPMBI CTPEMSTCS MPOJaBaTh HE TO, UYTO MPOU3ZBOJIUTCS, a
OPOU3BOJUTH TaKME€ TOBAphl MU B TAKOM KOJIMYECTBE, KOTOPbIE HEOOXOIMMBI

MOTPEOUTENSIM U MOTYT OBITh pEaTU30BaHbI HA PHIHKE.
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Bapianm 14

a) CtpykTypa U crenuain3aius CeIbCKOXO3SICTBEHHBIX OpraHu3aluii B
3HAYUTENIbHON Mepe OMPEeAeNAOTCs pa3MepaMi MPUHAUICKAIIUX TPEITPUITHIO
3eMENbHBIX YTOAUN U MPUPOIHO-KIMMATHUYECKUMH yciaoBusiMu. HecMoTps Ha To,
9YTO OCHOBHYIO MacCy TOBapHOU MPOAYKIIMY Ha BHYTPEHHUE ¥ MHPOBBIC PHIHKH
MIOCTaBIISIIOT KPYIHBIE CEIBCKOXO3SUCTBEHHBIC MPEANIPHUATHS, HApSAAy C HUMH
MOTYT CBOOOJIHO YXHUBAThCs Majble, ceMmeinbie ¢upmbl. KpymHbie Gupmbl B
CEJIbCKOM XO3sIICTBE — 3TO, KaK MPaBUJIO, MHOTONPOQHUIbHBIE XO35SHCTBA
3€pHOBOI0, >KMBOTHOBOJYECKOTO M IUIOJAOOBOIIHOTO HampasieHus. Yacto oHH
pacrojararoT MOIIHOW TEXHUYECKOH 0a30il ¢ MOJHBIM HAOOPOM HEOOXOIUMBIX
CEJIbCKOXO3SMCTBEHHBIX M TPAHCHOPTHBIX MAIIMH U MEXAaHU3MOB, MAaCTEPCKUMHU
0 peMOHTY. MHoOrve u3 HUX UMEIOT (aObpUKU M MacTepckue mo nepepadboTke
CEJIbCKOXO03SUCTBEHHON MPOIYKIIUH U APYTUE TOICOOHBIE M KyCTapHbIE MPOMBIC-
7B, KOTOpBIE TEXHOJOTMYECKH W OPraHU3allMOHHO HE3aBHUCHUMBI U MOTYT
pa3MenaTbcsl Ha OTAEIBHBIX ydacTKaxX. OTIaJIEHHOCTh MEXIY CTPYKTYPHBIMHU
HOoJpa3AeieHUsIMU U OO0Jbllas NPOTSKEHHOCTh MPOU3BOJICTBEHHBIX ILIOIIAJEH
XapakTepHbl  JJIs1  CTPOUTENbHBIX  GUPM, a  TaKkKe  OpraHu3alui

JKCJIC3HOJOPOKHOI'O 1 BOAHOT'O TPAHCIIOPTA, HIOCCCfIHO'I[OpO)I(HOFO XO3SMCTBA.

0) MapKeTHHroBO KOHLEMLHU CHEeAyeT MOJYMHUTH BCIO AESTENIbHOCTH
MIPOU3BOACTBEHHO-COBITOBOIO KOMILJIEKCA peanpusatus. s yKperieHus cBouX
KOHKYPEHTHBIX TO3ULMHA (prpMaM HEOOXOANMO YBSI3bIBATh CTPATErHI0 aKTUBHOTO
IPUCIIOCOOJIEHNS K H3MEHSIOMMMCS TpPEOOBAHUSAM pBhIHKA C OJHOBPEMEHHBIM
LEJICHAPABICHHBIM BO3JICUCTBUEM Ha HEro. MapKEeTHHI OCHOBBIBAETCS Ha
MpUHIUIIE THOKOIO pearupoBaHus MPOU3BOACTBA U CObITA HAa CYIIECTBYIOIIMI U
MOTEHIUANBbHBINA CIPOC, TO €CTh MPEAINOIaraeT MOOMIbHOCTD YIIPABIEHUS U BO3-
MOXXHOCTh OBICTPOH aJanTaluyd TMPOU3BOJCTBEHHO-COBITOBOM UM  HAy4yHO-
HCCIIEIOBATENIbCKON ACSITENbHOCTH (PUPM K MEHSIOUIMMCS TPEOOBAHUSAM PBIHKA.
B T0 ke camoe Bpemsi He0OXOIUMO BO3/CHCTBOBATh Ha MOTPEOUTENS C LEIbIO
CO3JaHUsl y HEro OJaronpusiTHOro OTHOIIEHUS K (upMe U ee MpOAyKIUH, a
Tak)Xe, 4TOObI BO3OYJIUTh Y HErO KeJaHue MPUOOPECTH MpeisiaraeMbiii TOBap.
Jlisg Bo3meNCTBUSL Ha MOTpeOUTeNnss (PUPMBI MCTIONB3YIOT pa3iMyHbIE CPENICTBA,

TAaKHC, KaK pCKJIaMa, IICPCOHAJIBHBIC IIPOAAKU, CTUMYJIIMPOBAHUC cObBITa U Ap.
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Bapianm

a) OOmee wMexay HHMH — OTO JHIIb eAuHOEe (UHAHCOBOE,
aIMUHUCTPATUBHO-XO3SMCTBEHHOE YIpPaBICHUE U TEXHUUYECKOE OOCIIyKUBAHUE.
B cTpykTypy npeanpusiTuil Kejie3HOAOPOKHOTO, aBTOMOOWIJIBHOTO, BOJHOTO H
TPyOOTIPOBOAHOTO TPAHCIOPTA BXOJAT CTaHIUH, NMPUYANIbl, PEMOHTHBIE 0a3bl U
aHraphl JUIsl MOABMKHOTO cocTaBa. OOBEKTHI ATUX OTpacieil, uX JOPOKHOE XO-
3IUCTBO OPraHU3YIOTCS HCKIIOUHUTEIBHO MO TEPPUTOPHUAIIBHOMY MHPHU3HAKY: IO
OTpe3KaM JIOpOr, BOJHBIX mnyTell. (OCHOBHBIE MPOU3BOJICTBEHHBIE IIEXU
(bOpMHPYIOTCS B COOTBETCTBHUH C IPODHIIEM MPEANPUSITHS, €T0 CIEIUaTH3aIUCH,
a TaKkXke B 3aBUCUMOCTH OT KOHKPETHBIX BHJOB MPOAYKIIMH, MAacCIITa0OB H
TE€XHOJIOTUU TTPon3BOJIcTBA. [Ipyr 3TOM HEM3MEHHO MEpel HUMH CTaBATCA 3aJa4d
CBOEBPEMEHHOIO BBIITyCKa MPOAYKINH, CHIKCHUS W3JIEPKEK MPOU3BOJICTBA,
MOBBIIICHUS KauyeCTBA MU3IEIUNA, CBOEBPEMEHHOW MEPECTPOMKHU MPOU3BOACTBA HA
BBIYCK HOBBIX U3JCIUA B COOTBETCTBUU C OBICTPO H3MEHSIOUIUMHUCS
NOTPEOHOCTSIMU PhIHKA. Y Ka3aHHbIE 33J1a4M PEIIAIOTCs HA OCHOBE palliOHAIbHOU

CIICaJIn3aly U Pa3MCIICHUA LICXOB.

0) Cnavana wuIeT TINATCJIBHBIM aHaNW3 PBIHKOB COBITA, 3aTeM
3aKJIa/JbIBAIOTCS OCHOBBI, HampUMep, pa3padaThIBalOTCSI COOTBETCTBYIOIIHE
U3JIENUs, U YK€ IOCJIE 3TOr0, BO3MOXKHO, OHHM MPEICTABISAIOTCS HA pPBIHKE.
Mexay BO3HUKHOBEHHEM HJIEM HOBOTO IPOJYKTAa M €ro YCIEXOM Ha pPBIHKE
MOTYT HpOUTH roAbl. TakuM o0pa3oM, TUIIMYHOM 3aJjaueil MApKETHHTa SIBIISETCA
CKOpee JIMTEIbHOE YJEepPKMBAHUE PHIHKOB COBITA MPU MOMOIIM MEPONPHUATUN
CPEIHEr0 W JUIMTENBHOIO CpOKa JEHCTBUSA, YEM KPATKOCPOUYHOE IOBBIIICHHE
o0opoTa. ['OpH30HTHI MPOTHO3UPOBAHUS B MAPKETUHIE COCTABIAIOT 5 JIET MpH
cpeaHecpouyHoM IaHupoBanu u 10—15 ner - npu gonrocpounom. IlpuHumn
OpUEHTALlUM Ha JJIUTENbHBIA MEPHOJ] BPEMEHH HU B KOEH Mepe HEe BCTYMNAaeT B
IPOTHUBOPEYHE C MPUHIUIIOM TMOKOTO pearupoBaHus Ha U3MEHEHUs TpeOOBaHUM
PBIHKA, @ TECHO YBSI3aH C HUM M SIBJISIETCS €ro JIOTMYECKUM IPOJOHKEHHEM U
JonojaHeHueM.  Peanuzanuss NOpUHOMIA — OPUEHTAUMUM  HA  JUIMTENBHYIO
MIEPCIEKTUBY B COYETAHWHW C HCHOJIB30BAHMEM METOJIOB CTPATErMYECKOro
MEHEKMEHTA 00eCreYrBaeT BO3MOKHOCTD Pa3BUTHUS (PUPMBI B YCIOBUSIX POCTa

YpOBHSI HECTAOUJIBHOCTH BHEITHEN CPEIbI.
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Bapianm

a) IlpenMerHas crenuanu3anusi 3aKJIOYAaeTCs B COCPENOTOYEHUH B
OTJIENBHBIX [[€XaX OCHOBHOM YacTH WJIM BCETO MPOU3BOACTBEHHOIO MpoIlecca Mo
M3TOTOBJICHUIO KOHKPETHBIX BUOB M Pa3MepOB roTOBOM mpoaykuuu. Hampumep,
Ha KOHJIUTEPCKOW (paOpuKe CyIIECTBYIOT OTHENbHBIE LIEXH IO MPOH3BOJICTBY
Kapamelld, Me4YeHbsl U TOPTOB U T. A. OOWUM [UIsl 3THX Pa3IUYHbIX I[EXOB
ABIIIETCS €IMHOE WH)XCHEPHO-TEXHUUYECKOE OOCTy>KMBaHUE, MaTepHaIbHO-
TEXHHUYECKOe o0OecreyeHne M COBIT MPOAYKIHMH, CKIAJICKAE MMOMEIICHHUS, YTO
CHIDKAeT MX oOIIre MPOU3BOJACTBEHHBIC pacxo/bl. [loneranbHas crenuanu3amnus
[IeXOB HanOoJee paclpocTpaHeHa B MAIIMHOCTPOCHUU. Ee CyTh COCTOHUT B TOM,
YTO 3a KaXIbIM LI€XOM 3aKpeIUIIeTCs HU3rOTOBJICHHE HE IIOJIHOCThIO BCE
MAIIIMHbI, a TOJIKO OTJENbHBIX JeTanel win arperatoB. Hampumep, Ha aBTOMO-
OWJIFHOM 3aBOJIE B CIEHUATM3UPOBAHHBIX I[€XaX OTIAEIBHO HU3TOTOBIISIOTCS
JBUTATENH, OTJIEIBHO — KOPOOKa MepeMeHbl CKOpPOCTel, KabuHa U T. 1. Bece atn
arperatbl mepefaroTcsi B LeX COOpKH, IIeé U3 HUX U COOUpAeTCsl TOTOBBIN
aBToMOOWIb.  TexHojormueckas  crneuuanusanus  Oasupyercs Ha  IO-

ONEpPAalMOHHOM pa3/IeJICHUU TPYyJa MEXIY LeXaMHu.

0) IIporBeTanne KOMIAHUU 3aBUCUT OT UHTEJUIMTEHTHOTO U arpeCCUBHOTO
MEHE/DKMEHTa. PyKOBOIUTENh JOKEH YCTAHABIMBATH TAaKHUE OTHOIICHHUS C
COTPYJHUKAMHU, KOTOpPbIE MOTHUBUPOBAIM OBl mocienHux Oosee A(HPEKTUBHO
BBITIOJIHATh CBOIO paboTy. MeHemKepbl JOJDKHBI YMETh BHACTh HYKIBI
KOMITaHUHU TaK € XOPOIIIO0, KaK M 33J]a4¥ OT/JIEJIOB, YMETh IUIAHUPOBAThH OyIyIiiee
pa3BUTHE, OBITh OTKPBHITHIMU JJII HOBBIX HJIEH, COBEPIICHCTBOBATH CBOIO
koMMyHuKa0ensHOCTh. JIkoH JI. Poxdemnep omHaxasl ckazal: «YMeHHE
KOHTaKTUPOBAaTh C JIIOJJbBMA MOXHO TPHOOPECTH MOAOOHO TOMY, Kak MBI
npuoOperaem caxap wind Kode. M g roToB miaTUTh 3a 3TO yMEHUE 3HAYUTEIBHO
JOpOKe, dYeM 3a uTo-IM00 Jpyroe Ha CcBeTe». 3apyOexkHbie (HupMbl
COTPYHHYAIOT C HMHCTUTYTAMU 10 HM3YYCHHIO DPHIHKOB M KOHCAJITUHTOBBIMH
OpraHu3amusIMu. OTO JeNaeTcss MO CICAYIONIMM MpUYHHAM. Bo-TIepBBIX,
opraHm3anuu, Mpo(ecCHOHAIbHO M3y4Yalolie pPBIHKK, pAacIoyiaraloT BBICO-

KOKBaJIM(PUITUPOBAHHBIM MEPCOHAJIOM JIJIsI TPOBEICHUS UCCIIEI0BaHUM.
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Bapianm

a) OkoHUaTeIbHAsI OTJENKA MOJIOTHA MPOU3BOAUTCS B KPACUIBLHOM IIEXE.
Ha psge npennpustuii ¢ 1eNnbl0 yaydlIeHHs KadecTBa 0OpabOTKH, CHUKCHHS
U3JIEPKEK TMPOM3BOJACTBA WJIM YIYYIIEHHS CaHUTApHBIX YCIOBUH TpyAa 3a
OTICNBHBIMU II€XaMH U YYaCTKaMHU 3aKpervisieTcss OJHa Kakas-TH00 TEeXHOJO-
ruyeckas onepauus. Hampumep, okpacka OTHENBHBIX Y3JIOB U JeTajei, u3
KOTOPBIX KOMIUIEKTYETCSI TOTOBasl MPOAYKIIUS, a TaKKe ONEpaliyd TEPMUYECKOM
00paboTKH, CyIlIKa MaTepualoB U Ipouee, T. €. OTAEIbHAs TEXHOJOTHYecKas
CTaaus M3TOTOBJIEHUS TOTOBBIX M3fenuid. CraguiiHas crenMamu3anus LEXOB U
Y4YaCTKOB HIMPOKO HCIIONB3YETCS MOUTH BO BCEX OTPACISAX MPOMBIIUICHHOCTH, B
CTPOMUTENBCTBE, YACTUYHO B CEJIbCKOM XO3A1CTBE.

TepputopuanbHas crenuanu3anys MTPOU3BOACTBEHHBIX MOApa3ICICHUN
HamOoJee XapakTepHa ISl MPEANpUITANA TPAHCIOPTA, CETBCKOTO XO3SIMCTBA H
cTpouTenbcTBa. Kaxkaplii 1eX, Yy4YacTOK TMpU OSTOM MOXKET  BBIIOJIHATH
OJIMHAKOBYI0 paboTy M MpPOU3BOAUTH OJHY MU Ty K€ HNPOAYKIHMIO, HO Ha
pa3aMuHBIX, YyAAJEHHBIX Jpyr OT Jpyra Tepputopusx. CTpouTenbHas
OpraHM3aIys HEPEeAKO BO3BOAUT KUIIBIE J0Ma U APYTHUE COOPYKEHUSI CXOIHOTO
WIA JaXe OJWHAKOBOTO THIA B Pa3HbIX pallOHaX, Ha PACCTOSHUH B ICCITKU

KUJIOMETPOB JPYT OT ApyTa.

0) MWucturyramMM ¥ KOHCYJIBTAllMOHHBIMM  OpPraHMU3alMsIMH ~ MOTYT
BBIMOJHATBHCS TaKkKe (PyHIAMEHTAJbHbIE MCCIEAOBAHUS pPBIHKA, PE3YJIbTaTh
KOTOPBIX MOKHO HCITOJIb30BAaTh B KAUECTBE MCXOAHBIX JAHHBIX IIPHU JaJbHEUILIEM
WHJIUBUAYAIbHOM aHajlu3e, OCYIIeCTBIsieMOM camoil ¢upmoil. B HacTosmiee
BpEMsI HCCIIEIOBAHUE PBIHKA HA KOMMEPYECKOW OCHOBE NMOMHUMO WHCTUTYTOB H
KOHCYJIbTALIMOHHBIX OpraHU3aluid  OCYILECTBIISIOT TaKXe M  PEKIaMHBIE
areHTCTBA, TOPrOBO-IIPOMBILIJIEHHBIE ACCOLMALMHU, COIO3bI NPEINPUHUMATENEH,
yueOHbIE 3aBElICHUsS] SKOHOMHUYECKOro Mmpoduiasi — B MEpPBYIO OYepenb st
OLICHKM TEKYIIe KOHBIOHKTYPbl pPbIHKa C pa3pabOTKON peKoOMEeHJalui T
KOOpJIMHAIIMKA TOBAPHOW TOJUTUKH M MEXKPETMOHAIBHOrO TOBapooOMeHa. [Ipu
OPUHATUUA peleHust 0 (opme MpOBEACHUS MapKETUHTOBBIX HCCIEIOBAHUNA —
CaMOCTOSITENIbHOE, TO €CTh COOCTBEHHBIMH CHJIAMU OpTaHM3alliH, WU K€ MpH
NOMOIIM YCIYT CIEHNHAIN3NPOBAHHBIX KOHCYJIBTAIMOHHBIX OpPraHU3alnil, — He-

00X0/IUMO YUUTHIBATH Psif (PAKTOPOB.
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Bapianm

a) AHanoru4Hasi CTPYKTypa MPOU3BOJICTBA U YIIPABJICHHUS 00pa3yeTcs U B
JIPYTUX OTPACISAX YKOHOMHKH, B YACTHOCTH Ha TPAHCIIOPTE, Ha (pUpMax CBS3H H
PEMOHTHO-BOCCTAHOBUTENbHOrO mnpo¢unsa. Hanpumep, omHo u TO ke
OPEANnpUsTAE 10 PEMOHTY OBITOBOM TEXHUKH MOXKET UMETh B Pa3IMYHBIX
IMYHKTaX MacTEPCKUE COBEPIICHHO OAMHAKOBOTO mpoduis. Pabouee mecto —
3TO 30HA HAXOXKIEHUS paOOTHUKA U CPEIACTB NPHIIOKEHHUS €ro Tpynaa, KoTopas
ONpEeNesieTCS] Ha OCHOBE TEXHMYECKUX W SPrOHOMHUYECKHX HOPMATHUBOB U
OCHAINACTCA TEXHHUYECKUMH M TPOYMMH CPEACTBAMHU, HEOOXOAUMBIMH JIJIS
UCIIOJIHEHUSI PAa0OTHUKOM TIOCTABJIICHHOM TIepel HUM KOHKPETHOM 3ajlayu.
PaGouee @ Mecto —  Kareropus  yHUBEpCaJibHasT W IOBCEMECTHO
pacrpoctpaHeHHas. OHO 3aHMMAaeT 4YacTh MPOU3BOACTBEHHOW WJIU CIIyKEOHOMH
IJIOIIA M, HAa KOTOpPOM pa3MElaloTCs TaKXe COOTBETCTBYIOIUE CPEACTBA W
npeAMeThl TpyAa. B 3aBHCUMOCTH OT OCOOEHHOCTEW MPOU3BOACTBEHHOIO
mpoliecca U XapakTepa BIOJIHAEMON paboThl paboyee MECTO MOXKET OBITh MPO-
CThIM, MHOTOCTAaHOYHBIM, KOJUIEKTUBHBIM, & TAK)KE€ CTAI[MOHAPHBIM, IOJBHKHBIM

WJIA IPOCTPAHCTBEHHBIM.

6) OcoOEeHHO Ba)XHO YYHMTHIBATH MPHU HMCIOJIH30BAHUM CJIOKHBIX METOJOB
POBEAECHUS JIFOAEH, UX KOHKPETHOTO OMBITA C MOMOIIBIO TPYIIOBON IUCKYCCUH,
KOTOPYIO MPOBOJIUT BEAYIIMH (MoJepaTop) IO 3apaHee MOATOTOBICHHOMY
cueHapuro. B onHoit (Qokyc-rpymnmne ydacTBYIOT IIECTh-JECSTh UEJOBEK,
NOJIOOpaHHBIX TI0 3apaHee CPOPMYJIMPOBAHHBIM KpHUTEpHUsAM. [ 'pymmoBas
JUCKYCCHUSI OOBIYHO JUIUTCA MOJTOpa-ABa Yaca W 3alUChIBACTCS HA MarHUTO(OH
win Buaeo. Ha Qokyc-rpymme MOXeT MNpPUCYTCTBOBATh 3aKa3dyuK, HaOIromas
JUCKYyCCUIO JIMOO dYepe3 OAHOCTOpPOHHEE 3epKajo, JMOO uepe3 MOHHUTOP,
MOAKJIIOUCHHBIM K BUJEOKamepe. B oCHOBY MeTOoIMKH (DOKYC-TPYIIIBI 3aJI0KEH
MICUXOJIOTUYECKU I(P(PEKT, COCTOSIINI B TOM, YTO B XOJAE JAMCKYCCHH JAPYT C
JIPYrOM M C BEIYIIMM JIOAM «Pa30TPeBAIOTCS» U COOOIIAIOT MHOTO IIEHHOMN
undpopmaruu. OTcTamBasgs Ty WIM WHYKO TOYKY 3pEHUSA, OHH TPUBOJIAT
OOBSICHSIIOIINE apPryMEHThI, KOTOpbIE€ B XOJE€ HWHTEPBbIO HHUKOI/a OBl HE
chopmynupoBai. BaxHo Takke U TO, YTO BBICKA3bIBaHUS, aCCOIMAIIMKU OJTHOTO

N3 YIACTHHUKOB IMOPOKAA0T aCCOLMallU APYTUX.
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Bapianm

a) 3a HUM 3aKpeIUIsLeTCs JIMIIb MOCTOSTHHOE MECTO SIBKU — CIEIHabHOE
MOMEIICHNE WM KOHTOpPA, TJ€ BEASTCS y4eT MPHOBITUS M yxoja pabOTHHKA U
KOHTPOJIUPYETCS €ro  HCIOJHUTENBHOCTh. Pabouee Mecto psga mpo-
M3BOJICTBEHHBIX CIEIHMATNCTOB M PYKOBOJAUTENIEH HE HMEEeT YEeTKOW per-
JameHTauu. HemocpeacTBeHHbIE 00sI3aHHOCTH OHH BBIMTOTHSIOT HE TOJIBKO CHJS
3a pabOYUM CTOJIOM, HO U HaxoOJsCh Ha TeppuTopuu (upmbl. B kakoi-To mepe
3TO cBOOOAHOE pabodee MeCTO B TOM TOHHMAaHWHM, YTO JaHHAas KaTeropus
pabOTHUKOB MOXET CBOOOJHO HCIOJB30BaTh JIOOYI0 TOYKY TEPPUTOPUU
HPEANPUATHS JJIS BBITIOJTHEHUS BO3JIOKEHHBIX 00s13aHHOCTEH. UMCICHHOCTH |
npoeCcCHOHATBHBIN COCTaB IEPCOHAJIA PETJIAMEHTHPYIOTCS KOJIMYECTBOM U
XapakTepoM pabovMx MecT Ha mpeanpustud. Hammume paboumx MecT CTporo
YUUTBHIBAETCS M MOCTOSIHHO peryinupyercs. X 10mkHO ObITh He OOJbIe U HE
MEHbIIIE, YeM TOTO TPEOYIOT TEXHOJIOTHS U OpTaHW3aIHs IPOU3BOJICTBA, & TAKKE
YCTaHOBJICHHBII 00bEM BBIITYCKa MPOAYKIIUH. 3aBBIIICHUE YHCTIa pabOYUX MeCT
BI€YeT 3a Cc00OIl [OMONHUTENbHBIE HEepalMOHAIBHBIE pacXolbl Ha UX

00yCTpOMCTBO.

0) OgHako, B OTJIMUKE OT ONPOCOB M AHKETUPOBAHMS KOJUYCCTBEHHOTO
UCCIICIOBAHUSI, 3TO MHTEPBbIO cBOOOIHOE. OHO COCTOUT HE U3 CIMCKA BOIPOCOB
1 KOHKPETHBIX BApUAHTOB OTBETOB HA HUX, a CKOpee u3 00cyxaeHus. IHTepBbIO
3aMUCHIBAIOTCSA HA MATHUTO(OH U MOTOM aHaIU3UpyroTcs. IX 0COOEHHO XOpOoIIo
UCIIOJIb30BaTh, KOTJA 3aTParuBarOTCS BOIPOCHI, KOTOPHIEC JIIOJAU CTECHSIOTCS
ob6cyxnath B rpynme. [lo kauecTBEeHHBIM HCCIICAOBAHUSAM TaK)KE COCTaBIISFOTCS
OTYETHl C JIOCTAaTOYHO CJIOKHBIM aHAJU30M IIOJYyYCHHBIX PE3yIbTaTOB M C
pekoMeHaanuaMu. PekoMeHIaluy U BKJIIOYAIOT B ce0sl MPOIECC MO BBIPAOOTKE
nmakera JOKYMEHTOB O IMOTCHITMAJEC NMPEANPHUATHS, €T0 B3aUMOCBS3b C BHEIITHCH
Cpenoi, 0 XapakTepe KOHKYPEHIINH, KOHKYPEHTaX Ha PhIHKE, O XapaKTePUCTUKAX
WX TPOU3BOACTBA, COCTOSHHM MAapKeTHHTa, KOMMEpIMH Hu padore ¢
notpedutensimu. Kak ormeuwan mpodeccop I.JI. barmes, coBpemennoe
MapKETUHTOBOE MCCJIEAOBAHUE - ATO MPOIIECC MOUCcKa, cOopa, 00pabOTKH JaHHBIX
U TIOATOTOBKA WH(POPMAIMK IS TPHHITHS ONEPATHBHBIX M CTPATETHYCCKUX
pelieHnid B CHCTEME TpeANnpHHUMAaTeIbcTBa. HOBBIE 3amaum HMCClIeIOBaHUS

KOHKYPCHIINHN Tpe6YIOT B 3aBUCUMOCTH OT OOCTOSITEIBLCTB  HOBBIX MCTOOOB.
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Bapianm 16

a) Yder u HOpMHpOBaHUE PabOUYNX MECT BEJETCS MO (PAKTUUECKUM 30HAM
OOCITy’KMBaHUS HUCXOIs M3 00bEMa M TPYAOEMKOCTH BBINIOJHAEMON pabOThl U
CMEHHOCTM  HUCIONBb30BaHUS  paboumx MecT. Ywcimo pabouumx  MecT
PYKOBOAMTENEH, CHELHMATUCTOB M CIYKalIUX ONPENENsIeTcs Ha OCHOBAHUU
YCTaHOBJICHHOT'O IITaTHOTO pacHuCaHMs, a OOCIYXHMBAIOLIETO IMepcoHala —
UCXOs U3 HOPM 00CTy>KMBaHUA. [[71s1 BEIIBJICHHS TUITHUX U Majgo3()(HEeKTUBHBIX
pabouynx MeCT NEPUOAMYECKH TMPOBOJATCS UX TMepeydyeT U aTTecTallus.
CrenumanuctaMd  pa3pabaTblBalOTCI ~ HPOTPpaMMbl W OCYIIECTBISETCS
MOJICpHM3AIMsl M 3aMEHa YCTapeBIIMX pabdOyuX MECT HOBBIMH, KOTOpbIE
o0ecneuynBaloT pPOCT MPOU3BOAUTENBHOCTH M YIy4YIIEHHE YCIOBHH Tpyna,
MOBBIIIICHUE KadecTBa paboT. YCIOBHsS, B KOTOPBIX MPOTEKAaeT TPYAOBOMH
MIPOIIECC, OKA3BIBAIOT HETIOCPEICTBEHHOE BIMSHUE HE TOJIHKO Ha €T0 Pe3yibTaThl,
HO ¥ Ha 370poBbe denmoBeka. [loaToMy chenmuanucTamMu H3y4aroTCs
(YHKIIMOHAJIbHBIE BO3MOXKHOCTH JIIOJIEH B IEJIAX CO3/JaHUS ONTHUMAaJIbHOM
paboueil cpefibl, T. €. KOrja JOCTUKEHUE BBICOKOW NMPOU3BOIUTENBHOCTH U Kaue-
CTBa TpyJa mIpeamnoyiaraeT oOecrnedeHne HEoOXOJUMBIX YIAOOCTB M COXpaHEHHE

310pOBbs pabOTHUKA.

0) IlogoOHast GpyHKUMA B CUCTEME MPEANPUHUMATENBCTBA YKE JOCTATOYHO
JABHO W YCHEIIHO HCIOJb3yeTCS B TMPAKTUKE SIMOHCKUX, aAMEPUKAHCKUX,
3aIaJHO-€BPONENCKHUX 1 CKaH/IMHABCKUX OM3HECMEHOB U yueHbIX. OHa U3BECTHa
Cpeau CIEUUANIUCTOB Kak OeHUYMAapKHUHT. beHuMapKkuHr OJM30K K MOHSITHIO
MapKETUHIOBOW pPa3BElIKM, KOTOPOE O3HA4aeT IMOCTOSHHYIO AEATEIBHOCTH IIO
coopy Tekymie uHopManuu 00 M3MEHEHWM BHEIIHEW Cpelbl MapKETHHTa,
HEOOXOAMMOW Kak g pa3pabOTKU, TaK W JUIsl KOPPEKTUPOBKHU ILJIAHOB
MapkeTuHra. (OJHaKO MapKeTHMHroBas pa3BelKa HMeeT Ieliblo  cOop
KOH(DUICHIIMATIBHON WM TOTYKOH(GUICHITMATBHOU HHpOpMauu 00 N3MEHEHUH
BHEIIHEH Cpelbl MApKETHHIa. BEHUMapKWHI MOKET paccMaTpHUBaThCsl Kak
npouecc, JeATENbHOCTh MO  JOJTOCPOYHOMY  OOJyMBIBAHUIO  CTpPATErHH
OpeANnpUHUMATEIBCTBA, OCHOBBIBASCH HA Jy4YIIEM OINbITE€ MNapTHEPOB H
KOHKYPEHTOB B OTpacjieBOM,  MEKOTPACIEBOM,  HAUUMOHAIBHOM U

MCKHAITMOHAJIbHOM YPOBHIX.
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Bapianm
a) IlpuumHbl mOpekpalleHus  JEATEIbHOCTH WM  KapAWHAJIbHOU
MEPECTPOMKH pabOThl MPEANpPUATHS MOryT ObITh pa3znuuHbl. Cpeaum HUx:
OTCYTCTBHE WA pE3KOE NaJEHUE CIpPOCca Ha BBITYCKAEMYID MIPOIYKLHUIO
(ycmyru); yOBITOYHOCTH TPOMU3BOJCTBA; JKOJOTMYECKass ONACHOCTb IS
OKPYXKAIOIEd Cpelbl W HACEJIECHUs; BO3MOXHOCTb WCIIOJIb30BAaHUS 3JaHUM,
COOPYKE€HHI, 000pYIOBaHUS U JPYTUX CPEACTB MPEANPUATHS ISl OpraHUu3alun
BBIITYCKa 3KOHOMHYECKH BBITOJHOW WM 0ojiee HEOOXOIMMOW NOTPEOUTENSIM
MPOIYKUNH; 00BEIUHEHHE C IPYTUM WJIM HOBBIM IpeAnpuatuemM. B psne ciayyaes
Ha IPEINPUATUN OCYLIECTBISAETCS KOHBEPCUs MPOU3BOJICTBA — €ro IEpEeBOJ Ha
BBIIYCK MPOAYKUMM NPHUHIMIIMAIBHO HOBOIO XapakTepa M Ha3HAYCHMS.
[IpumMepoM MIMPOKOMACIITAOHOW KOHBEPCHH MOXKET CIYXKUTh MAaCCOBBII
nepexo1 npeAnpusTaid 000poHHOM mpombinuieHHOCcTH Poccun B 1990-¢ roast Ha

BBIITYCK MPOIYKINHU IPAKJAHCKOIO Ha3HAUCHHS.
[IpexpanieHue JEATEIbHOCTH MNPEANPUATHS KaK HOPUAMYECKOro Juua
CUMTAETCS 3aKOHHBIM II0CJE€ BHECEHHS 00 3TOM 3alUCH B EAMHBIM TOCy-

JAPCTBEHHBIN PEECTP IOPUINYECKUX JIULI.

6) DToMy crocoOCTByeT OEHUMAPKUHT, KOTOPHIA Ha OCHOBE CPaBHEHUS U
aHaJIM3a MpoIiecca ISsATSIBPHOCTH HAMPaBICH HA MOHUMAHUC TPUYUH Pa3InIHM,
JUIS TOTO YTOOBI 3TH OTIWYMS TpeoaosieTh. Mcrmonbp3oBaHue OeHYMApKHHIra
MHOTOHanpasieHHo. OH HalleJd IIMPOKOE paCIpPOCTPAHEHHE B JIOTUCTHKE,
MapKETHHTE, YIPaBICHUU IEePCOHATIOM, (PMHAHCOBOM MEHEPKMEHTE, TO eCTh
NPUMEHUTEIPHO K TPEANPUATHIO OCSHUYMAPKUHI OXBAaThIBAaCT BCE CQepbl |
HaNpaBJICHUS €ro ACSITCILHOCTH. Tak, OCHUMApKUHT B JIOTHCTHKE TIO3BOJISET
OBICTPO W C MaJbIMH 3aTpaTaMd BBIIBUTH MNPOOJIEMHBIC CHTyallid B
JIOTUCTHYECKHUX CHUCTeMax, B cdepax, OJIM3KUX K MOKYIATENI0, MO BBIIOJHCHUIO
3aKa30B U TPAHCIOPTUPOBKE. BeHUMapKUHT MMOKa3bIBaCT MapPKETHHT-TUPEKTOPY,
IrJie Ha ero (UpMe MM Ha PHIHKE BOSHHUKIIH ITPOOJIEMEBI C 3aTpaTaMu U Ka4eCTBOM,
HE TUICTETCS JIM OHa B XBOCTE Y KOHKYpeHTOB. OH BCKpBIBa€T MPOOJIEMBI B
pabote, KOHKpeTH3HpyeT uX. B kopmopamuu «Kcepokc» yOexIeHbl, YTO
OCHUMAPKHUHT JIOJDKEH OBITh MOCTOSHHBIM MPOIIECCOM, HAICJICHHBIM HE TOJBKO

Ha COOTBETCTBUE KOHKYPEHIINH, HO ¥ Ha OOy HaJ HEM.
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Bapianm

a) OCHOBHBIC HAIPABIICHUS U TEHJICHIMU KOHIIEHTPAIMH MPOU3BOJICTBA U
Kanutaia. HempepbsIBHO MEHSIOIAsICS CUTyalus Ha TOBAPHBIX PHIHKAX M KOHKY-
PEHIIMS 3aCTaBISIOT TOBAPOIMPOU3BOAUTENCH 00beTUHATHCS. B 3aBuCcMMOCTH OT
pa3MepoB KamuTaja, BHJA MPOAYKIUH, TEXHOJOTMH IPOU3BOJACTBA U APYTUX
(GakTOpPOB CO3MAIOTCA PA3IMYHOIO TUIA XO3SHWCTBEHHbIE O00bEeOUHEHHUS. B Tom
gyucie  (QOpMHUPYIOTCS ~ XO3SHCTBEHHBIE  TOPU3OHTAIbHBIE  OOBEAMHEHHS,
CO3/1aBacMbl€ Ha YCJOBMSIX MApTHEPCTBA, KOTAA IS Pa3BUTHS MPOU3BOJICTBA U
yAEpKaHUSI ~ PHIHKOB  TOBApPONPOM3BOJAUTENM HE HMMEIOT  JIOCTATOYHOTO
COOCTBEHHOT0 KamuTaja ¥ WIIyT MapTHEPOB, COBMECTHO C KOTOPBIMHU MOXKHO
COXPAaHWUTh PBIHKM M  TOBBICUTb KOHKYpPEHTOCNOCOOHOCTh. [lomoOHbIe
oOBEIMHEHHUs, KaK TMPaBUJIO, OXBaTHIBAIOT Majble H cpeaHue (Hopmbl
MpeIPUHIMATEIBCTBA, XOTS B MOCJIEIHEE BPEMs OHH 00pa3yIOTCs U KPYITHBIMU
ToBapomnpou3BoAuTeNnsiMu. OCHOBOW WX CO3MaHUSl CIYKHT KOOIEpaIus,
HeoOXouMasi Mpy KOMIUIEKTOBAHUN KOHEYHON MPOAYKIIMHU, €€ TOCIEHPOAaKHOM

O6CJ'Iy}KI/IBaHI/IH U PCMOHTC.

0) Psin ucciengoBareneit MapKeTHUHra MOJIaraloT, YTO OCHUMAPKUHT CITYKUT
JUIsl 00eCIieueHUs] KOHKYPEHTOCTIOCOOHOCTH M CO3/IaHMsI MPEANOCHUIOK MTPOBEPKU
MIPOU3BOJUTEILHOCTH (UPMBI B YCIOBUSX HWHTEPHAIIMOHAIM3AIMKN TpoIecca
3aKyIKHU ChIpbsl U MaTepuaioB. [Ipu 3ToM peub UIET O CpaBHEHUH PE3YJIbTATOB.
NmeeTcst onmbIT UCMOJIB30BaHUS OCHUMApKUHTA JJI YCTAaHOBJICHUS CTpaTeruu
ycrexa OpeAnpusiThs, MpuieM B IEHTPE BHUMAHUS HAXOJATCS TaKUe BOMPOCHI,
KaK: KTO, Kakas (upma HaxOoIUTCI Ha BEpUIMHE KOHKYPEHIMH? TMoYeMy
COOCTBEHHOE TMPEANPUATHE HE ABIAETCS TydmuM? UTo HOKHO OBITH U3MEHEHO
WIM COXPAaHEHO Ha MPEANpUsITHH, 4YTOOBl cTaTh JayumuMm? Kak BHeIpuTh
COOTBETCTBYIOIIYIO CTpPATETHI0, 4YTOOBI CTaTh Jy4dmuM wu3 Jaydmux? I[lpu
OCYILIECTBIICHUN OCHUMApKUHTA COTPYIHUKUA pabOTAarOT B KOMaHIaX, COCTOSIINX
W3 NPEACTAaBUTENICH Pa3HbIX MNpPEeANpUATHN. BaXHEMIIMMHM COCTAaBIISIIOLIMMUA
NEATEIbHOCTH COTPYJAHUKOB M OPraHU3AlMM SIBJISAIOTCS IUIAHUPOBAHUE C OpU-
EHTAIMeN Ha CO3/IaHNEe IIEHHOCTHU, a TAKKE KOMIIETEHTHOCTh B 00J1acCTH paOOTHI €

KIIMCHTaMH, TEXHOJIOTHU 1 KYJIBTYPhI HpClIHpPIHPIM&T@HBCKOﬁ JACATCIIBHOCTH.
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Bapianm

a) IlomoGuble OO0bEeNWHEHUS TOMHUMO METAJUIyprUM  OXBaThIBAIOT
nepepaboTKy MPOAYKIIMH CEIBCKOTO XO3sIICTBA, JIECO3arOTOBOK, HE(PTEXUMHUH U
ap. OObenuHeHUs NUBEPCUPUKALMOHHOIO THUIMA HauOoJiee XapaKTepHBI s
KPYIHOT0 KanuTajga, KOTOPbIM MPOHMKAET BO Bce cdepbl HAIMOHAIBHOU H
MHUPOBOW SKOHOMHUKH. YTPaBISEMbI U3 €IMHOTO IEHTpa TPaHCHAIMOHAIbHBIN
Kanutaid (HopMHUPYEeT B MHPE HOBYIO IPOU3BOJICTBEHHO-(DMHAHCOBYIO Cpeay
KOMMEpUecKkoi riobanu3anuu. Pa3BuTHe OTIENBHBIX CTpaH M MHPOBOH
HSKOHOMUKH B ILI€JIOM OIPEAETSETCS He MUJUIMOHAMH MEJKUX U CpeIHuX Gupm, a
TUTAaHTCKUMU TpaHcHauuoHadbHbIMU KoMmanusimu (THK). TpancHanmoHanbHbIM
KaluTal KOHTPOJUPYET 1O TMOJOBHUHBI MHUPOBOIO IPOMBIIIJIEHHOTO MPOU3-
BOJICTBA, TpuMepHO 63% wmupoBoi BHemHed Topromu, 80% wucmoab30BaHUS
IIATEHTOB W JIMLUEH3UMM Ha HOBYIO TeXHMKY M TexHonormu. THK, Ha KotOopsmie
npuxogutcss He Oomee 0,01—0,02% ot oOmero uYncima KOMMEpPUYECKHX
opraHuzaiuii B MHpe, KOHTpoJaupyroT oT /5 g0 90% wmupoBoro phiHKa
IIPOJIOBOJILCTBEHHBIX TOBAPOB, IIBETHHIX U YEPHBIX METAJUIOB, TOILJIUBA U JAPYron

BAKHENIIEN IPOTYKIIVH.

6) B fnonuu, riae OEHYUMapKUHTOM 3aHUMAIOTCS YK€ JITTUTEIHHOE BpEMs,
HamOoJiee pacrIpoCTpaHEHHONW (OpMON SBISETCS TOBApHBIM OCHUYMAPKUHT,
KOTOPBI OCHOBAaH Ha IICUXOJOTHHM «H I TOXKE», SABISAIOMIEMCS, IO HaleMy
MHEHHI0, pa3zButueMm npaBuia CyH T3y. Menee nonynsipHbl - O€HUMapKHUHT
byHkuid u mporeccoB. KOMIUJIEKCHBIE CHCTEMBI yIPABICHUS Ka4eCTBOM
NOJIYYUJIM IIHPOKOE pacrpocTpaHeHue. OgHAKO caMO NMOHMMAaHHE KadyecTBa B
OCHOBHOM HOCHJIO TE€XHOKPATUYECKHW NOAXOJ, MPU 3TOM YHOp JENIAJICS Ha
KadyecTBe npoaykuuu. Ha 3ToM 3Tane BO3MOXKHO YaCTUYHOE NPUMEHEHHE IPO-
OYKTOBOTrO OEHYMapKWHTa, OCHOBHOW II€JIbI0 KOTOpPOro OyleT CpaBHEHUE
COOCTBEHHOW TMPOAYKIIMM C TOBapaMu KOHKYpeHTOB. (OJIHAKO HEIOCTaTOK
uH(OpMaAIIMK HE TO3BOJIIET B TOJHOW MEpE WCIOJB30BaTh OMBIT U 3HAHUS
KOHKYpeHTOB. BTopoil »Tam cBsizaH ¢ ycuineHueM KoHTpois. Ha dupmax
BHenpsercs crannapt kadectBa 180 9000. beHumapkeTWHr TpPUMEHSIETCS TIO
BCEM KJIIOUEBBIM BompocaM OuszHeca. [1lupoko mpuBiekaroTcsi KOHCYIbTaHThI K
pa3paboTKe ¥ BHEAPCHHIO Tpolenyp OeHumapkuHra. Pesko wmeHsercs

OTHOHICHHUC K Ka4YCCTBY.
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Bapianm 20

a) KoHueHTpanus npou3BOJCTBA M KamuTalda — HE NPUXOTh yAAUIMBBIX
MpEANPUHUMATENEH, 3TO TJABHOE YCIOBUE YCIEIIHOTO PAa3BUTHSA COBPEMEHHOM
SKOHOMUKH. [IpakThka MOCIEeIHUX OECATUIICTUH JOKa3bIBA€T, YTO 3KOHOMMKA
HauboJiee ycTONMYMBa B CTPAaHAaX, II€ B ONTHUMAJIBHBIX MPONOPIUIX U BapUaHTaX
COUYETAIOTCSl MEJKUE U KPYNHbIE OOBEAMHEHUS, NIPU BEAYIIEH pOJIM KPYIHBIX.
KonnenTpanus kamnurana mpu 3TOM OCYIIECTBISIETCS TIIaBHBIM 00pa3oM 3a CuUeT
CIIUSHUS MEJKUX U cpeauHux ¢upm. Bmecte ¢ Tem co3matoTcsi 00beIUHEHUS U
KPYIHBIX (PpPM, YTO MO3BOJISIET UM BBDKMBATh U PA3BUBATHCS B YCIOBUSX yCHJIE-
HUS KOHKYPEHLIMM HAa MHUPOBOM pbIHKE. B Mupe mNosBWINCH COTHM ThICAY
KU3HECIIOCOOHBIX ~ MPENNpUATHH, OJaromojyyne KOTOPBIX CTPOUTCS Ha
(yHIaMEeHTe KOHIEHTPALMHM KamuTajga M KOJUIEKTHBU3Ma. Pasznuunble (popMbl
BJIQJICHUS COOCTBEHHOCTBIO M YYacTHsl B NPHUOBUIM TMO3BOJSIOT (pupmam
BOBJIEKaTh B IPOW3BOJCTBO HOBBIM KAaNHUTAJl M HCIOJb30BaTh B YIPaBICHUHU
KOJUIGKTUBHBI pasyM u oneIT. [Ipy 3TOM panMoOHaIbHO COEOUHSIOTCS
cienyomuye (HakTopbl: UMYIIECTBO U KaUTaJl YaCTHBIX JIMII, TOCYIapCTBEHHBIX U
OOLIECTBEHHBIX  OpraHu3auuii; paboyas  cuia;  OpeANpPUHUMATEIbCKAS

HWHHUIIMaTHBA.

0) OTauYUTENbHOM OCOOEHHOCTBIO TPETHErO ATalma MOXKHO CUHMTATh
BO3HUKHOBEHUE MEXAY (UPMaMH ¥ BHYTPH HUX MAPTHEPCKUX OTHOIICHUU H
KOOTlepauu. ITO CBSI3aHO C U3MEHEHUEM MOHHMMaHUSl KOHKYPEHLIMH HE TOJIBKO
MEXIy (GUpMaMH, HO M BHYTpH opranum3zauuu. Kak u3BecTHO, MEXIy pas-
JUYHBIMA ~ TIOJIpA3JieICHUSIMA ~ (UPMBI  YCTAHABIMBAIOTCS  KOHKYPEHTHBIE
OTHOIICHUS. Y KaXJIOro TMOJpa3JeieHuss CBOM IIelH, 3ajayd, QyHKIUY,
npoOsiemMbl. O4eHb YacTO BO3HUKAIOT TMPOTUBOPEUYUS M  CIOKHOCTH BO
B3aMMOOTHOIICHUAX. BCE 3TO MPHUBOIUT K CHUKEHHUIO YIPABISIEMOCTH U TEM
caMbIM BJIMSIET Ha o011y dpdexkTuBHOCTh. Koomnepaiust u mapTHEPCTBO BHYTPHU
bupmbl puBoaAT K Ooisiee dHPeKTUBHOMY HH(POPMALMOHHOMY OOMEHY MEXITY
noJpa3AeeHUsIMU. AHAJOTUYHOE MPOUCXOIUT M Ha MEXK(PHUPMEHHOM YpOBHE.
[Ipy 5TOM B TMOHSATHUU «KOHKYPEHIIMM» TIOSBIISETCS HOBAas COCTABJISIONIAS -
B3aumojielicTBre. lIMeHHO B3auMOJEWCTBHE W COMEPHUYECTBO (GUPM B
COBpPEMEHHOM OHW3Hece SIBJISIETCS OCHOBOM JUIsl YAOBJIETBOPEHUS MOTPEOHOCTEM

MoTpeOuTeNeH 1 3aBOEBaHNSI KOHKYPEHTHBIX MPEUMYIIIECTB.
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Bapianm

a) OHH MOTryT BJIOKUTb CBOM CpPEICTBA B HMMYILIECTBO JIEUCTBYIOILETO
MPENNpUITHS U CTaTh €ro y4acTHUKaMH. Eciu B mpoIuioM KamuTalaucTudecKas
CHUCTeMa IMpeACTaBisia cOOOH B OCHOBHOM MOHOBIAJENBIECB MPEANPUATAN U
Ha€MHBIX pAaOOTHUKOB, TO B HACTOSIIEE BPEMs BIAJCIbLIAMU PA3ITUYHBIX
OPEIIPUITUNA TOPOIN CTAHOBATCA THICSIUM YYACTHUKOB, B TOM UYHUCJIE U HAEMHBIE
pabotHuku. [IpaBna, 60IBIIMHCTBO U3 HUX OCTAIOTCS JIUIITh HOMUHATBHBIMU CO0-
CTBEHHHKaMH, 0Oe3 peaqpHOro mnpaBa ronoca. OObeIUHUTENbHBIE MPOIECCHI
3aTparvBalOT HE TOJBKO MEJIKHX W CPEJAHHUX TOBAPOMPOU3BOAMTENCH, HO U
KpynHbIi kanutain. OO0ocTpeHHe KOHKYPEHTHON OOpbObl M TEXHUYECKUH
IOPOrpecc BBIHYKIAIOT OOBEIUHATHCA MHAYCTPUAIBHBIX W (DMHAHCOBBIX
TUTaHTOB, KOTOPBIM pa3paboTKa M peaiu3alvs HOBBIX MPOEKTOB B OJWHOUKY
CTAaHOBUTCS HE TOJBKO HE BBITOJHBIM, @ HEPEIKO W HEMOCHIBHBIM JEJIOM.
['MranTckue KOHTJIOMEPAThl, 00BEIUHSIONINE KAUTAN U CPEACTBA IPOU3BOCTBA
THICSAY YYACTHHUKOB, CTAHOBATCS HOBOM CHUJIOW COBPEMEHHOW 3KOHOMUKH.
X034UCTBEHHBIM OOBEIUHEHUEM TPU3HAETCS COCOUHEHHE HOPUIUYECKUX U
Gu3NYECKUX ULl B €ANHYIO XO3HCTBEHHYIO CTPYKTYpY, 00JalaoNIyi0 MpaBoM

IOPpUANYICCKOIO JIMIIA.

0) OnpenenuB OCHOBHOE COJEpKaHUE OEHUYMApKUHTa, pacCMOTpUM OoJiee
MOAPOOHO €ro OCHOBHbIE NPUHIMUIBL. B3auMHOCTh. beHUMapKuHr sBiseTCS
JesITeIbHOCThIO, OCHOBAHHOM Ha B3aUMHOM OTHOUIEHMM, COIJIACMM U OOMEHe
JaHHBIMHU, KOTOPbIE 00€CIEUNBAIOT «BBIUTPHIINIHYIO» CUTYAIUIO AJI1 00€UX CTO-
poH. Ho B3aumHOCTh He ObIBaeT Beiemyro. CHayasla HEOOXOAMMO COTJIACOBATh
npefenbl  auana3zoHa  uHQoOpManuu, MOpAI0K OOMEHa JIaHHBIMH, JIOTHKY
MPOBEICHUS HCClIeOBaHUsl. B OEHUMAapKHMHTOBOM allbsiHCE JI00O0OM mapTHEp
JIOJDKEH MUMETh TapaHTUU MO MOBEJICHHUIO APYTUX, U TOJIBKO YBa)KE€HUE IMPaBUII
UrPbl BCEMU YYaCTHUKAMHU TapaHTUPYET BCEM XOPOUIMH pe3yibTaT. AHaJIOTHS.
OnepaTuBHbIE MPOLECCHl MAPTHEPOB AOKHBI OBITH CXOXXUMU. MOXKET ObITh
OLICHEH JIF0OOM Mpoliecc, TOABKO Obl TpyMIa UCCIEI0BaHUS MOTJla IEPEBECTH €ro
B KYJIbTYPHBIM, CTPYKTYPHBIM H NPEANPUHUMATEILCKUNA KOHTEKCT CBOETO
OpennpusITis. AHaJIOTUS TPOLECCOB U YCTAHOBJIEHHE KpUTEpUEB oTOOpa
NapTHEPOB MO OCHUMApKUHTY SBISIOTCA TEM, OT 4Yero 3aBUCHUT YyCHex

ACATCIBHOCTH.
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Bapianm

a) B mensax koopauHanMM AESITENbHOCTH, 3aIIUTHl OOLIMX HHTEPECOB U
noBbIIICHUS 3((HEKTUBHOCTH KalKTajia, a TAkKe B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH M 3a7ad MOTYT CO3/aBaThbCsi OOBEAMHEHHUS B (POpPME KOOIMEPATHBOB,
TOBApHILECTB,  AKIIMOHEPHBIX  OOIIECTB,  accOlMalui,  KOHCOPIIMYMOB,
CHUHJIMKAaTOB U IPOYMX COI030B. B MHpOBOH mpakTuke Bce Ha3BaHHbBIE (POPMEI
KOPIIOPATUBHBIX COIO30B IMPOYHO 3aHSUIM CBOE MECTO B IPOU3BOICTBEHHOM,
KOMMepYeCcKol U (puHAHCOBOM AesTenbHOCTH. OCHOBOM Ui CO3/1aHUSl COIO30B
OOBIYHO CTAHOBSTCS CXOMHBIA XapakTep TEXHOJOTHYECKHUX IPOIIECCOB,
B3aMMOCBSI3aHHOE M B3aMMO3aBHCHUMOE Pa3BUTHE MPOU3BOJICTBA, HEOOXOIUMOCTh
KOMIUIEKCHOTO IO BEPTUKAJIU MPOM3BOACTBEHHOI'O Mpolecca HCIOIb30BaHUS
CBIPBS M1 IPYTHX PECYPCOB, TUBEPCUPUKALIUS.

Hisg >QQPeKTUBHOTO pa3BUTHUA U YHOPABICHUS IPOU3BOJACTBOM YacTO
HEOOXOAMMBbI KOHLEHTPALUs PECYPCOB U OOBbEIMHEHUE YCUIIUI NPEeaIpUiITUl U
OpraHM3alil pa3InyHOW OTPACIEBOM NPUHAUIEKHOCTH, YTO MpPEANoIaraet
HAJIMYUE CICHUATbHBIX OPTaHU3AIMOHHBIX (OPM YIIPABICHUS MEXOTPACIEBOTO

Xapakrepa.

0) I'maBHas 1enb W3y4EHUST KOHBIOHKTYPHI pPBIHKA — OIPEICIHTH
XapakTep M CTENEHb €ro CcOATaHCUPOBAHHOCTH, MPEXKIE BCETO COOTHOIICHUS
cipoca u npemioxenus. MudopmannonHoir 0a3oil i MCHOJIB30BAHUS
MaTeMaTUYECKUX METOJOB M MOJACIEeH MNpH aHadu3e W MPOTHO3UPOBAHUHU
KOHBIOHKTYpPBI ~pPbIHKA MOXET CIY)XUTh pa3sHooOpa3Hasi CTaTUCTUYECKas
AKOHOMMYECKas uHdopmarus, XapakTepu3yromas Kak COCTOSIHUE
00111eX 035 CTBEHHO M KOHBIOHKTYPBI (mokazarenu VHBECTULIMOHHOU
NEATEeIbHOCTH, 3arpy3Kd TPOU3BOJICTBEHHBIX MOIIMHOCTEM U 3aHSATOCTH
HACEJICHUSI B OTJICJIbHBIX PErHOHaX, JUHAMUKHU 3aKa30B B OTPACIISAX MPOMBIIICH-
HOCTH, JIBUKEHHE KYpPCOB aKIMi W BEIYIIMX BAIIOT U T. 1.), TAK U COCTOSIHHE
cIpoca ¥ NpeaJIoKEHUs Ha TAHHOM KOHKPETHOM TOBAapPHOM PBIHKE.

BaxxHbiM, C TOpakTUYECKON TOYKH 3peHHs, NpU OTOOpE JIOKAIbHBIX
KOHBIOHKTYPHBIX TOKa3aTeleil pa3BUTHUS [MHAMUKU pbIHKA SIBISIETCS YYET
abdexra BpemeHHoro 3amazapiBaHus. CyTh TOCIEIHETO 3aKIIOYAcTCS B
cieaywoomieM. J[MHaMUKa psiia MOKazaTeslel pa3BUTHS KOHBIOHKTYPbI PhIHKA HE

COBIIAJAET C ABMKCHUEM 1IEHEI.
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Bapianm

a) O0benvHEHUE B OJIHY BEPTUKAIBHYIO XO3SHUCTBEHHYIO CTPYKTYPY KO-
ONEPUPYIOMINXCA NPEANPUATANA TO3BOJISIET UM OIEPAaTUBHO peEIlIaTh MHOIHE
BakHelmue 3amaun. Tak, Hampumep, OOBEAMHEHHE PA3HONPO(HUIBHBIX, HO
B3aMMOCBS3aHHBIX (UpM B enuHblil kommieke «['pynma CTO» no3Bonuio um
HaJIaIUTh BBIITYCK KOHKYPEHTOCIIOCOOHOTO 00opy10BaHUS IS
MAallMHOCTPOEHUS, MOJYYUTh HA HEro 3aka3bl M 3arpy3uTb COOCTBEHHBIE
MOIIHOCTA. B cBoOr ouepenp, 3akazuMku OOOPYAOBaHUS CMOIJIM IOJIYYUTh
KOMILUIEKCHOE TEXHOJOTMYECKOE PEIICHHE CBOMX IPOM3BOACTBEHHBIX 3aj1ad.
XO0354UCTBEHHBIE OOBEIUHEHHUS] CO3/1Aal0OTCA Ha OCHOBE YYeTa B3aUMHBIX
uHTEepecoB. [J1aBHbIE NPUHLUIBI MX OOpa3oBaHMs: JTOOPOBOJIBLHOCTH BbIOOpA
(GopMbl 00BEIUHEHUS; MMYUIECTBEHHOE YJIEJIbHOE PaBHOIPABHUE IAPTHEPOB,
BCTYNUBIIUX B 00bEIUWHEHNE; CBOOOIAa BHIOOpAa OpPraHMU3allMOHHON CTPYKTYPHI U
dopMm  ympaBieHHs; BBIOOpP CTENEHM CAMOCTOATEIBHOCTH  YYaCTHUKOB;
OTBETCTBEHHOCTb TOJIBKO 1O 00s3aTENbCTBAM, B3ATHIM Ka)IbIM INApTHEPOM IPH

BCTYILZICHHUHU B 06’I)GI[I/IHCHI/IG.

6) [pyrumu cioBaMu, U3MEHEHHE B JMHAMUKE OTAEIBHBIX MOKa3aTelei
MOJKET MPEANISCTBOBATh WJIM 3HAYUTEIHHO ONEpekaTh M3MEHEHHE B JBUKCHHUU
[IEHBl. TO CBUAETEILCTBYET 00 ONPEIEICHHOM 3ala3IbIBAHUH BIUSHUS JAaHHOTO
nokaszaTes Ha LEeHy, IpUYeM caMa BeJIMYMHA 3ama3[bIBaHMsl, TaK Ha3bIBA€MbIH
BPEMEHHOHN Jar, 3adacTyio cocTtaBiser 3-10 mecsueB, a mHOrma u Ooiee.
Hanuuue BpemMeHHOro omepexxeHus (jara) M pa3BUTUE psAa IOKazaTeleH,
XapaKTEepU3yIOIIUX KOHBIOHKTYPY PBIHKA, MO3BOJISIET HCCIEAOBATENI0 €llle Ha
CTalu TIOCTPOEHUSI MOJIEIM BBIIACIUTH JAJISl TIEPBOOYEPEHOTO HAOIIOACHUS U3
COBOKYITHOCTH ITOKa3aTeJel phIHKA JIMILIb HECKOJIBKO HanboJiee BaXHbBIX C IIEIIbIO
UX WCTIOIBH30BaHMs B Ka4eCTBE MHIWKATOPOB BO3MOXHOTO M3MEHEHMsI IIEHBI Ha
PETHOHAILHOM PBIHKE B TEKYIIeW cuTyanmuu W B mepcrnektuBe. OmHAKO ATOT
moa00p MmokazaTeseil He CKIIoYaeT omuoku. Hamuure onpeneneHHplx ommooK
[IPU MOCTPOCHUH JIFOOON MOJIETH JIOTUYECKU IPOUCTEKAET U3 CaMON UX MPUPOIBI.
Onu (MOJenu) BKIIOYAIOT B €€Osl JIUIIb TOJBKO YacTh, MYCTh JaXE M CaMylo
BRXHYI0, M3 MHOTOYHCIICHHBIX JKOHOMHYECKHX (PaKTOPOB, OMPEIACIISIONINX

KOHKPETHOC DKOHOMHUUYCCKOC SABJICHHUC.
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Bapianm

a) Jlump YacTUYHO JOMyCKAaeTCs €CTeCTBEHHAsh MOHOIOJHS, KOraa
CO37aHME KOHKYPUPYIOIIMX MAaJIbIX ¥ CPEAHUX MPEANPUITHI  SBISCTCS
HepeHTabeNnbHBIM. B TepByr0 odepenb HSTO OTHOCHTCS K OOBEAMHCHHUSIM
OOIICHAIIMOHAIBHOTO  TOJIb30BAHMSI:  MPOU3BOJUTEISIM  JJIEKTPOIHEPTHUH,
OPEeINPUIATUSIM BOJO- H Ta30CHAOKEHWs, TeNePOHHOW CBS3HM, JPYTUM
OOBEAMHEHUSM, pa3pelieHHe Ha  CO3JaHUE KOTOPBIX  OCYIIECTBISETCS
npaButenbcTBOM. Ho cam mo cebe pa3mep OObEAUMHEHUS, ONMpPEACISIEMbIi
pacyeTHHIMUA TIOKA3aTeNSIMHU, TAKMMH KaK BEJIMYWHA AKTHUBOB, YHCIO 3aHSTHIX,
YHCIIO JIep)KaTesel aKIuii, 00beM MpoJaKk WM pa3Mep NMPHOBLIH, KaK MPaBUIIo,
HE SBJIIETCS OCHOBAHHMEM JUIs  3alpenieHus CO3JaHus  OO0BbeAUHECHHUS.
NununmaropaMu  CcO3/IaHUS  XO3SHUCTBEHHBIX OOBEIWHEHWH MOTYT BBICTYINAThH
MPEANPUATAS U OPTAaHU3AIUN PA3IMYHBIX (GOpM COOCTBEHHOCTH W TpaKIaHE, a
TAaKK€ TOCYAApCTBCHHBIC IIEHTPAJIBHBIE MW MECTHBIC OpraHbl  BJIACTH,
OTIPENENSIONME CTPATEeTHUI0  pa3BUTHUS  (PelepadbHBIX W PETHOHAIBHBIX
XO35UCTBEHHBIX  KOMIUIEKCOB.  Muunmaropbl  (yupeautenu)  CO3AaHUS
XO35UCTBEHHOTO OOBEAMHEHHUS 1O TOATOTOBKH YUPEAUTEIBHBIX JOKYMEHTOB
OTpEeAENsAOT  IeNd, 3aJadyd W OPraHU3allMOHHO-TIPaBOBYIO  GopMy
XO035UCTBEHHOTO OOBEAMHEHUS, TOTOBAT TEXHUKO-YKOHOMHUYECKOEe 00OOCHOBAHHE

I.[GJ'IGCOO6p33HOCTI/I €ro co3aaHusl.

0) CyTb AeHCTBUSI PHIHOYHOTO MEXaHU3Ma MPOSIBISETCS B CTPEMJICHUU
CIIpOCa U MPEIIOKEHUS K paBHOBECHIO. OJTHAKO ATOT MPOUECC MPOUCXOIUT MO
MIOCTOSTHHBIM BO3/ICHCTBHEM MHOKECTBA IPOTHBOPEUYMBBLIX (HDAKTOPOB, YTO M
00yCITOBIIMBACT HAIMYME MOCTOSHHBIX KOJEOAHWM M OTKJIOHCHHH OT OCHOBHOM
TCHJCHIUN PA3BUTHUA PBIHKA. AHAJIN3 BO3MOXKHBIX JUCHPONOPLMN CIpOca U
MPEAJIOKEHUST TIPEayNpexaacT 00 W3MEHEHHH PBIHOYHOW cuTyaruu. OIeHKH
COCTOSIHUSI PhIHKA CIIOCOOHBI BaphUPOBATh OT OTMETKU «SICHO» JI0 OTMETKH
«IITOPM» M HOCAT HWHGOPMAIMOHHO-TIPEAYIPEKIAIOMNNA XapakTep Kak st
MpeaNpUHUMATENICH, TaK W JIJIi OPraHOB TOCYJApCTBEHHOIO yIpaBieHUs (s
Ka)XJIOT0 U3 HUX Ha CBOEM YpPOBHE YIMpaBJICHUs, B MaciliTabax CBOEro MHTepeca U
cBoel KoMIeTeHINH). KOHBIOHKTYpa U3MEPSIeTCsl ONPEICICHHBIM KPYTroM Kade-

CTBCHHBIX M KOJIMYCCTBCHHBIX IIPU3HAKOB, ITIOJAAOINHUXCA UI3MCPCHHUIO U OLICHKC.
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Bapianm

a) YupeauTenu MOATrOTaBIMBAIOT U 3aKJIIOYAIOT YYPEIUTEIbHBIN T0TOBOP,
YTBEPXKAAIOT YCTaB OOBEIMHEHHS U MOJAIOT B YCTAHOBJICHHOM MOPSIKE 3asiBKY
Ha peructpamuio. OpranHbl TOCYyIapCTBEHHOW BJIACTHM HE MOTYT BBICTYIATh
HETIOCPEACTBEHHO B KauecTBE YUpeAUTEeNeld XO3AWCTBEHHOTO OOBEIUHEHMUS.
VYyacTue HMHOCTpaHHBIX (PU3MUECKUX U IOPUIUYECKHX JIUI[ B XO3AHCTBEHHBIX
OOBEIMHEHUAX PETYIUPYETCS TOCYNapCTBEHHBIMU 3aKOHOAATEIBbHBIMU AKTaMH.
YupeauTensHpIMA  JTOKYMEHTaMH XO3SHCTBEHHOTO OOBEIMHEHUS SBISIOTCS
YUpPEAUTETbHBIA JIOTOBOP M YCTaB OOBEIUHEHHs. YCTaB JOJDKEH BKIIOYATH
CIICAYIOIINE TOJOXKEHHS: HAaNMEHOBAHUE M MECTOHAXOXKJICHHE XO3SHCTBEHHOTO
0OBEIMHEHNUS; HAUMEHOBAHUE U MECTOHAXOXKICHUE yupeauTesned o0beAMHEHNUS;
LEJH U 3aJ1a49¥ CO3/IaHusl O0beANHEHNUS; QYHKIIUH, TIepeaaBacMble yUpeaUTEISIMU
XO3SIICTBEHHOMY OOBEIMHEHHUIO; OpTraHbl yMpaBICHUS OOBEAWHEHUEM, WX
KOMIIETEHIIHSI, TIOPSAOK MPHHITHS WMHU PEIICHUH; OTBETCTBEHHOCTH OPIraHOB
yIpaBJICHUS; UMYILIECTBO OOBEANUHEHHUS; pa3Mep YCTAaBHOIO KaluTaja U MopsIoK

cro O6pa3OBaHI/I}I; A0JI KaXKIA0TI'0 yIpPpCOAUTCIIA.

6) ®upma, mIaHUPYIOIAs U3MEHUTH LIEHY, TOJDKHA AyMaTh O PEaKIHUIX He
TOJILKO TOKyIHaTeleld, HO M KOHKypeHTOB. CKkopee BCero, KOHKYPEHTHI OyayT
pearupoBaTth B TE€X CJIy4asx, KOTJIa YUCJIO MPOJIABIIOB HEBEJIMKO, WX TOBApPHI
CXOXH MEXIy Cc000i, a TOKynmaTeJqu XOopomo HHPOPMUPOBaHBL. Dupme
HE0OXOUMO TpeayragaTh HanOoyiee BEPOSATHBIE PEakuu KOHKypeHToB. Ecin y
HEe €CTh OJMH KPYIHBIM KOHKYPEHT, KOTOpPHI OTBEYaeT Ha W3MEHEHHE IIeH
BCerja OJHUM U TE€M K€ 00pa3oM, ero OTBETHBIM X0a MOXHO npeayranats. Ho
CYLIECTBYET BO3MOYKHOCTb, YTO KOHKYPEHT BOCIPHMHUMAET JH000€ H3MEHEHHE
[IEH Kak HOBBI BBI30B ce0e U pearupyer B 3aBUCUMOCTH OT CBOUX
CUIOMHHYTHBIX UHTEpecoB. B aTom cinyuae pupme HeoOX0aUMO OyAET BBIACHUTD
€ro CHIOMHUHYTHBIC WHTEPECHI, Takue, KaK yBeIW4YeHHEe oObeMa MPOAaK WU
CTUMYJHpOBaHUE crpoca. [Ipy HanuuuM HECKOJBKUX KOHKYPEHTOB (upme
HY’)KHO Tpeayrajaath HauOojiee BEpOATHYIO PEaKIMIO KaXI0ro u3 HHuX. Bce
KOHKYPEHThI MOTYT BECTH ce0s MO0 OJMHAKOBO, JIMOO IMO-pa3HOMY, TaK Kak
PE3KO0 OTIIMYAIOTCA APYT OT Apyra CBOCU BEIIMYMHOM, ITOKA3ATENIMHU 3aHUMAEMON

AO0JIM PbIHKA WU MOJUTUYCCKUMHU YCTAHOBKAMMU.
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Bapianm

a) IlaeBble B3HOCHI 00pa3yloT maeBod (HOHA KOOMEpaTuBa, pa3Mep KO-
TOPOrO  OMNpENeNsieT MHUHUMAJIBHBIM  pa3Mep UMYIIECTBA  KOOMNEpaTUBA,
WCIIONB3YEeMOT0 B KayecTBe rapaHTun kKpeauToB. KoorepaTtuB He Blpase
BBINTYCKATh aKIIUK s TIOMOTHEHHS TaeBOro (hOHAa U YCTAaBHOTO KalUTana.

ToBapuiiectBa. X034MCTBEHHBIE TOBAapHINECTBA CO3/Ja0OTCS B Gdopme
ITOJIHOT'O TOBAPHUILECTBAa WJIM TOBapHILECTBAa Ha Bepe. IIoJHBIM TOBapHILECTBOM
npu3HaeTcs OObEIUHEHUE JIBYX M OoJiee mIpeAnpuHUMAareseid (Yy4aCTHHKOB).
CoznaBaemasi umu ¢upma (IyTeM OOBEIMHEHUS KaluTajla W 3aKIIOYCHUS
JI0OTOBOPA) npeaycMaTpuBaeT OCYIIECTBIICHUE COBMECTHOM
MNPEANPUHUMATEIIBCKON  JIEATEIBHOCTH M TOJHYI  (HEOTPaHUYECHHYIO)
MMYIIECTBEHHYIO  OTBETCTBEHHOCTh  YYaCTHHKOB IO  00s3aTEIbCTBAM
ToBapuilecTBa. IlpencraBUTenbCTBO W JCUCTBUS OT HWMEHHM  IOJHOTO
TOBApHINECTBA JIIOOOT0 U3 €r0 YYaCTHUKOB MPHU3HAETCA JIESITEIIbHOCTHIO CaMOro
TOBApUILECTBA, €CJIA MHOE HE MPEIYCMOTPEHO YUYPEAUTEIbHBIMU JOKYMEHTAMHU

TOBApUIICCTBA.

0) ns onpenenenus peakuuu GUPMbI Ha U3MEHEHUE LIEH KOHKYpEHTaMu
HEOOXOUMO OTBETUTh HAa HECKOJBKO BOMPOCOB: MOYEMY KOHKYPEHT WU3MEHWI
HEeHy — /I8 3aBOEBaHMs  pPbIHKA, HCIOJB30BAaHUS  HEIOTPYKEHHBIX
IPOU3BOACTBEHHBIX MOIIHOCTEH, KOMIIEHCUPOBAHMS W3MEHUBIIUXCS HU3JEPIKEK
WIA YTOOBI MOJOXKHUTh HAUaja0 WU3MEHEHUIO IIEH B OTpaciid B LIEJIOM; IJIAHUPYET
JIM KOHKYPEHT U3MEHEHME 1LIEH Ha BPEMSI WJIM HABCEr/Aa; YTO MPOU30OMAET C TOJIEN
pBIHKa (PUPMBI U €€ JOX0JaMH, €CIIi OHAa HE MPUMET OTBETHBIX MEp; COOUparOTCs
JY TPUHHUMATh OTBETHBIE MEPhI Jpyrue (UpMbl; KAaKUMU MOTYT OBITh OTBETHI
KOHKYpEHTa W JIpyruxX (UpM Ha KaXXIyl W3 BO3MOXKHBIX OTBETHBIX PEAKIIH.
[TomuMoO pemieHus: 3TUX BOMPOCOB, (hrupMa JOJKHA MPOBECTH M 00Jiee MHUPOKHIMA
aHamu3. Ei ciemyer w3yduTh MPOOJIEMBI, CBSI3aHHBIE C JTAloOM >KW3HEHHOTO
I[IMKJIa CBOETO TOBapa, 3HAYCHHE HTOr0 TOBapa B paMKax CBOEW TOBAPHOW HO-
MEHKJIaTyphl, U3YYUTh HAMEPEHHS U PECYpChl KOHKYPEHTA, MPEII0KEHHYIO LIEHY
U YyBCTBUTEJIbHOCTh PBIHKA C TOYKM 3PEHUS LEHHOCTHOM 3HAYUMOCTU TOBAapa,
IMHAMHKY W3JIEPKEeK B 3aBUCUMOCTH OT O00OBbeMa MPOM3BOJCTBA M MPOUNE BO3-

MOHOCTH, OTKpbIBatoIIHeCs nepen pupmoii.
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Bapianm

a) TomapwuimecTBO Ha Bepe, KaK M IOJHOE TOBAPHUIIIECTBO, MOXXET OBITH
CO3/1aHO:

0e3 y4YpeKICHHsI HOBOTO IOPHIAMYECKOTO JUIA (B TAKOM CIydyae BKJIAIbI
Y4aCTHUKOB TOBAPHUIIIECTBA OTPAKAIOTCS HA OallaHCe OJTHOTO M3 ACHCTBUTEIHHBIX
YJICHOB TOBAPUIIECTBA); C YUYPEIKICHHEM HOBOTO IOPUIMYECKOTO JUIA U C
000COOJICHHBIM HMYIIECTBOM (BKJIaJbl YYACTHHUKOB IPU 3TOM OTPAXKAIOTCS Ha
Oamance ToBapuiiecTBa). [IpeAcTaBUTENBCTBO M JACUCTBHS OT MMEHHU IMOJIHOTO
WIA CMEIIAHHOTO TOBapHIIECTBAa JIOOOT0 M3 JCHCTBUTEIBHBIX €r0 WICHOB
NPU3HAIOTCS JCSITEILHOCTHIO CaMOTO TOBapHINECTBA, €CIH YYPCIUTCIbHBIMU
JOKyMEHTaMU  TOBapHUIECTBa HE TmpeaycMoTpeHo wuHoe. (CoOCTBeHHOE
HAUMEHOBAHHWE TOBAPHUINECTBA JIOJDKHO BKJIIOYATh CJIOBA «IIOJHOE TOBa-
PHUIIICCTBO» WJIM «TOBApPHUIIIECTBO Ha Bepe». B HEM yKa3plBaeTCs OAWH WA
HECKOJIbKO JICMCTBUTENIbHBIX YJICHOB TOBapuilecTBa. B ciydae ecium B
HAUMEHOBAHUU TIOJHOTO TOBAPHUIIECTBA YKa3aHbl HE BCE €r0 YYaCTHHUKH, OHO
JIOJKHO COJIEP’KaTh CJIOBA «M KOMIIAHWS» WJIM WHBIE CIIOBA, YKa3bIBAIOIIME HA

HaJIM4ue JPYTruX YYaCTHUKOB.

0) OgHUM W3 TJAaBHBIX OOCTOSTEILCTB, BHI3BIBAIOIIUX TMOBBLIIICHHUE IICH,
SBJISIETCS yCTOWYMBAsE BCeMUpPHash HHMIISALNS, 00YCIOBIICHHAS POCTOM H3EPIKEK.
PocT u3gepxkek, He COOTBETCTBYIOIIUN POCTY MPOU3BOAUTEIBHOCTH, BEIET K
CHUKEHUIO HOPMBI MIPUOBLIN U BBEIHYKIAET (PUPMBI PETYJISIPHO MOBBINIATH I[EHBI.
Hepenko TmoBbIIIEHHE II€H TEPEKPHIBACT POCT H3ACPKEK B MPEIIYBCTBUU
najapHened WHOIAIMUM WA BBEJICHUS TOCYIAPCTBEHHOTO KOHTPOJS Ha
neHamMu. D@opMbl TMPOSBICHUS WHQISIIIMKA OYeHb pa3HooOpasHbl. Pazmuyaror:
JIOKAJIbHYI0, MUPOBYIO, TAJOMUPYIOIIYIO U MOI3y4yro nHpsAno0. Ha mpakTuke B
HaIe cTpaHe MHGIANS UMEET MECTO B CBSI3M C PE3KMMHU M3MCHCHHSIMHU Kypca
pyOJis 1O OTHOIICHHI0O K MHpPOBOM Bajtore. lleHooOpa3oBaHuEe B YCIOBHUAX
UHOIAINYA CTAaHOBUTCS BCE O0JIee aKTyallbHOM MTpo0semoii. B Teopuu u mpakTuke
MapKEeTUHTa BO3pAacTaHHWE OOIIEro ypOBHSA IIEH PAaCCMaTpPUBACTCA B KadeCTBE
CUJIBHOTO JECTaOWIM3HUPYIONIEro (akTopa PHIHOYHOW € TPOU3BOJACTBEHHOU

ACATCIBHOCTH.
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Bapianm

a) ®upmbl, 0Opa30BaHHBIE HA OCHOBE OOINECTBA C OTPAaHUYCHHOW OTBET-
CTBEHHOCTBIO, — 3TO IIPOU3BOJICTBEHHBIC U WHBIE KOMMEPUYECKHUE OpTraHU3aIliH,
CO3JaHHBIC 10 COTJIAMICHUIO FOPUIAMYECKUMH JIMIIAMH W TpaXKIaHAMHU IyTeM
OoOBeIMHEHUS WX BKIAJOB B IEMIX OCYHICCTBICHUS  XO3SMCTBEHHOM
JCSATEIEHOCTH | TOTYYCHHS 10XoAa. Takue o0IecTBa IBISIOTCS OPUITICCKIMU
muriamu.  COriacHO POCCHUHCKOMY 3aKOHOAATENBCTBY, YHCIO YYaCTHHUKOB
oOI1ecTBa ¢ OTpaHMYEHHON OTBETCTBEHHOCTHIO HE JIOJKHO MPEBBINIATH Mpeena,
YCTaHOBJIEHHOTO JJIsl MOJ0OHOTO 0OIiecTBa. B mMpoTHBHOM ciiyyae B TEUEHHE
rojJia OHO TMOJICKHUT MPeoOpa3oBaHUIO B aKIIMOHEpHOE o0miecTBo. [Tomumo Toro,
oOIIIECTBO HE MOXXET HUMETh B KauyeCTBE E€IWHCTBEHHOTO YYacCTHUKA JIPyroe
XO3SIICTBEHHOE OOIIECTBO, COCTOSAIIEE U3 OJHOTO JIMIA. YUYACTHUKHU OOIIECTBa C
OTPaHUYCHHONW OTBETCTBEHHOCTBHIO HECYT MATEPHAIbHYIO OTBETCTBEHHOCTH B
npenenax ux BKIaaoB. Kaxxmoe obmiecTBo mMeeT pupMeHHOE HaMMEHOBAHHE, B
KOTOPOM YKa3bIBAIOTCS BHUJ M MPEIMET ero jesrenbHocTu. O0IecTBa MOTYT OT
CBOEr0 MMEHM 3aKJI04YaTh JIOTOBOPBI, MPUOOPETATh UMYIIECTBEHHBIC U JINYHBIC
HEMMYIIIECTBEHHBIC TTpaBa U HECTH 00SI3aHHOCTH, OBITh MCTIIAMUA ¥ OTBETUYNKAMHU

B apOHUTpaxke, Cyjie, TPETEHCKOM CY/IC.

0) Kpome TtpynHocTeil ¢ 11€HOOOpa3oBaHUEM, HHQISIUS MPUHOCUT
MEHE/KEepY IO MapKeTUHTy TpoOJjieMbl B 00JIaCTH ympaBjeHus 3amacamu. B
HOPMaJIbHOM COCTOSTHUM SKOHOMHKH TOBApHBIC 3amackl o0pasyroT Oydep, C
MOMOIIBI0 KOTOPOTO CTAOMJIM3UPYETCS] MPEMJIOKEHHE W B Cllydae KojaeOaHwus
crpoca MPOUCXOAUT ypaBHOBEUIMBaHUE phIHKA. MH)mAIMS myTaeT Bce KapThl:
palMoHalIbHAs JIOTUKA PacyeTOB ONTUMAJbHBIX 3aMacoB IepecTaeT padoTaTh.
3amacel B YCIOBHSAX HHQIISAIMH MPUOOPETAIOT TOTOJTHUTEIBHYIO IIEHHOCTh: TOBAp
BBITOJTHO «IPHUAEPkKaTh», C TEM YTOOBI MPOAATH €r0 MO3KE, KOrja ero IeHa
BBIPACTET; C JPYrol CTOPOHBI, BBITOJHBIM CTAHOBHUTCS HAKOIUICHHE 3aracoB
CBIpbSI, MaTe€pUaIOB, 00OPYIOBAaHUA U T. M., TTOCKOJBKY, €CIIM HE KYIMUTh UX
cefiyac, MOTOM OHHU CTaHYT JOpoXke. B 3THX 00CTOATEILCTBAX HOPMAIBHBIA X0/
NPOJIaK HapyIIaeTcs, U IS TOTO, YTOOBbl CTAOMIM3UPOBATH CBOE IOJIOKEHHUE,
dupmam cremyetr mnpuberaTh K JOTOBOPHBIM CHEJIKaM, TMPEIBAPUTEIHHBIM
3aKa3aM TMPONYKIMH ApYyruX (GUPM, K BEPTUKAIHHBIM U TOPU30HTAIHLHBIM

CJIIMSAHUAM.
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Bapianm

a) JleATenbHOCTP MEXKOTpACIEBOl accouuanuu «YpanbCcKuil depmepy,
HampuMep, OCHOBaHA Ha MpUHIMNaxX xonauura. Ee nouepnue ¢pupmsl «Depmep-
cHab» u «DepMep-MapKEeTUHT» O0ECIeunBalOT (PepMepcKUe XO35SHUCTBA
YensaOuHCKOM  00JACTM  MallMHAMU M MEXaHU3MaMH, CTPOMTEIbHBIMU
MaTepUaJlaMH, KpEIWTaMH Ha BBITOJHBIX JUII HUX YCIOBHAX. AccolManus
OpraHu30Bajla COBMECTHBIE JIECOPa3pabOTKM M PACHMIIOBKY Jieca Ha JIEJIOBYIO
IpeBecuHy, TpeOyromyrocsi ee ydyacTHuKaMm. (Co37aroTcsi  COBMECTHBIC
OpennpusIThss 1o TepepaboTKe ¢ peaju3alud  CelbCKOXO3SMCTBEHHON
OPOAYKLUHU, HCIOJIB30BAHUIO IIPUPOJHO-CBIPBEEBBIX PECYPCOB M HEIP 3EMIIM.
OxkaspIBaeTcsi NOMOLIb KPECThIHCKUM XO3SMCTBaM, KOTOpPbIE CamMH HE B
COCTOSIHUM OO€CIIEYUTh HOPMAIbHYIO PabOTy, HYKJAIOTCS B MPOMBIIUICHHON H
KOMMEpUYECKOM HHPPACTPYKType, CO3MaHHON accoruanuei. B oTaenbHbIX
ciydyasx anmapaT ynopaBieHus TMO MoxeT OBITh € OJHOBPEMEHHO U
HOJpa3AeieHUEM MECTHOM  aJAMMHUCTpAllMM, KOOPAMHUPYIOIIUM  paboTy

COOTBCTCTBYIOLICTO YPOBHA TeppHTOpHaHLHOﬁ )51 HpOHSBO,Z[CTBGHHOﬁ

MH(DPACTPYKTYPHI.

0) Bce motpebutenu MeuTaroT KYIUTh TOBAp MOJEUIEBIE — ITO aKCHOMa
peiHka. K coxaneHuto, B OTEYECTBEHHBIX PEAUSIX PHIHOYHON SKOHOMUKHU 00
ATOM MOXHO TMOKa TOJBKO MEYTaTh, HO CIEHHAIUCTY B OOJIACTH MapKETUHIa
HEOOXOAMMO 3HaTh O TE€X peaJbHBIX JIOCTOMHCTBAX, KOTOPBIE 3aJI0KEHBI B
JAHHBIN AJIEMEHT IIEHOBOM MOJUTUKH. Ha MBICIh O CHUKEHUU 1IeH (PUPMY MOTYT
HATOJIKHYTh HECKOJIbKO oO0cTosTeNnbcTB. OAHO HW3 HUX — HEIOTpy3ka
IIPOU3BOJICTBEHHBIX MOITHOCTEH. B 3TOM citydyae pupme HY>KHO YBETUYUTH CBOU
000poT, a A0OUTBCA 3TOr0 3a CUET HMHTEHCU(UKALMK TOPrOBBIX YCUIIUH,
COBEpPUICHCTBOBaHUs TOBapa M MPOYMX MEp OHA HE MOXeT. Eie oaHum
00CTOSITETLCTBOM ~ OKa3bIBACTCSI COKpAIIEHHWE JIOJM PHIHKA 110 HAIMOPOM
SAPOCTHOM LEHOBOW KOHKypeHUnH. Drpma BBICTYIIAET UHULMATOPOM CHUKECHUS
IIEHbI ¥ B T€X CIy4yasx, KOT/a IMBITAETCS C TIOMOIIBI0 HU3KUX II€H JOOUTHCS J10-
MUHUPYIOIIETO MOJIOXKEHUsI Ha pblHKe. 11 3TOro oHa JMbo0 cpa3y BBIXOJUT Ha
PBIHOK C IIEHaMHU HIKE, YeM Yy KOHKYPEHTOB, JIMOO MEPBOMl CHIKACT IIEHBI B
HAJEXK/IC 3aM0IyIUTh ce0e TaKyro JOJI0 PhIHKA, KOTOpas O0OECHeYUT CHUKEHUE

HU3ACPIKCK IIPOU3BOACTBA 3a CUCT POCTA €ro oOBeMa.
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Bapianm 30

a) Ilocme BemMOMHEHWS 3a7ad  KOHCOPIIMYM MPEKpAIaeT CBOE
cymectBoBanne. K  KkoHcopmmymMaM —cleAyeT OTHECTH M BPEMEHHBIC
MEKOTpACIEBbIE WHBECTUIIMOHHBIC, HAYYHO-TEXHUYCCKHE U IPYTHUE KOMILIEKCHI,
CO3/aBacMble ISl peali3alii HayYHO-TEXHHUYECKUX, WHBECTUIIMOHHBIX, 3KO-
JOTUYECKUX W ApYyTrux mporpamm. Hampumep, ogHOW W3 3aaad KOHCOpLIHyMa
«Apan», coszmanHoro B KoHme 1990 r. mo pemieHuio OBIBIIETO COHO3HOTO
NPaBUTEILCTBA, OBLJIO JKOJOTUYECKOE CIAceHWe ApalbCKOrO MOpS U €ro
Oacceiina. B coctaB KoHcopuymMa B CBO€ BpeMs BXOJWJIHU DS COIO3HBIX M
pecnyOMUKaHCKUX ~MHUHUCTEPCTB M BEAOMCTB, MHOTHE TPEONPHUATHS U
opranuzanuu. llocne pacnmaga CCCP  kOHCOpUMYM  TIPEKpaTW]l  CBOE
cymectBoBanne. B 1998 r. Mexnay mOpOMBINIICHHBIMH TMPEANPUATUSIMH,
HAyYHBIMU U TPOEKTHBIMU OpraHu3anusMu Poccun m YkpauHbl ObUT 3aKIIIOUEH
JIOTOBOP O CO3/IaHWW HOBOTO IMAaCCAXKUPCKOro camosiera «AH» MexayHapoaHoro
kimacca. [lociae ocBOoeHMs BBIMyCKa ATOW MAIIMHBI MPEIIOJIAracTCsl W3MEHEHUE

dbopMBI TIoroBopa.

0) EcTecTBeHHO, 4yTO Takas opueHTauusi TpeOyeT OT PUPMbI pazpabOTKH
MEPOTNPUATHAN TTO CHUKEHHUIO U3JIEPKEK U3TOTOBIICHUS U PeaM3aliy MPOAYKIINU
KaK 3a CUET COBEPILIEHCTBOBAHUS TEXHOJIOTMU U OPTaHU3allMd IPOU3BOACTBA, TaK
U yBEIWYeHUs: o0beMa BhITyckaeMoil npoaykiuu. Llensl Ha mpoayKiuio GUupMsI
U 00bEeM TMPOM3BOACTBA TECHO B3aWMOCBsI3aHbl. UYeMm OOJbIIE KOJUYECTBO
BBIITYCKaeMOM MPOIYKIMH, TEM BBIIIE 3arpy3Ka MPOU3BOICTBEHHBIX MOIIHOCTEM,
TeM OOJIbIlIe Yy TPEANPUITHS BO3MOKHOCTEH CHU3UTh U3JIEPKKHU MMPOU3BOJICTBA U
B KOHEYHOM cueTe 1eHbl. [Ipu 6obIoi CepuitHOCTH MPOAYKIIMH U3IETUS MOTYT
OBITH pearu30BaHbl MO O0Jiee HU3KOM IIeHe, HO 3TO €I HE O3HAYaeT, YTO OHU
00s13aTeNIbHO JIOJIKHBI TIPOJABATHCS MO Takoil I1eHe. UToObl JOOUTHCS TakKoi
CUTYyallMM, HEOOXOJUMO CJeNaTh Kak MOXHO OoJjiee 3aTpyIHUTEIbHBIM
BHEJIPEHHE Ha JAHHBIA PBIHOK COBITA HOBBIX KOHKYpPEHTOB. J[Jis 3TOro HY>XHO
3a00TUTBCS HE TOJIBKO O CHUXKCHUM W3JCPKEK, TOBBIIMICHHN Ka4decTBa
MPOAYKIIMU, HO Y MPOBOJAUTH aKTUBHYIO HMHHOBALIMOHHYIO JIESITEIRHOCTD. Bee aTn
(dbakTopbl, BMECTE B3SThIC, JEJAIOT CIWIIKOM BBICOKMMH JJIsl MPEINPUSTHSI-
ayTcaiiiepa, npexae He pabOTaBIIEro Ha JaHHBIM PHIHOK, M3JEPKKU MO €ro

OCBOCHHIO.
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1.2 Hampsaim: 0502 — MenexxMeHT
Bapianm 1

a) [IpeanpuHumMaTens, OCyIECTBISIONINA CBOIO JACSITEIbHOCTh B KAUYECTBE
IOPUIUYECKOTO JINIA, HECET UMYIIECTBEHHYIO OTBETCTBEHHOCTb B 3aBUCHUMOCTH
OT TPABOBOTO TMOJOXEHUS (UPMBL: JTHUOO BCEM CBOMM KaIllUTAJIOM U JIMYHBIM
UMYIIECTBOM, JTUOO TOJBKO KamuTajaoM. [IpennpuHHUMATEensCTBO MpEANOIaraeT
MEPCOHANBHYI0O JIKOHOMHUYECKYI0, @ HE KOJUICKTUBHYIO aJIMUHHUCTPATUBHYIO
OTBETCTBEHHOCTD 3a PE3yIIbTATHI paboThI. [IpaBoBbIe HOPMBI
HpeANPUHUMATENBCKON NEATETFHOCTH BKIIOYAIOT TaKXkKe MOPSAOK IMpeKpalieHus
AESITeIbHOCTH (UPMBI WIM HHIAUBHIYaJBHOTO MPEINpUHUMATENS, KOTOPBIN
IpeIycMaTpuBaeT M CIy4ad, KOI/Ia MPEANPUHUMATENbCKAs JIeATeIbHOCTh
IpeKpamaeTcss CyaoM WId B pe3ylpTaTe OaHKpOTCTBA, HapYIICHUS
3aKOHOAATENhCTBA. B mo0oMm cimyuyae ompenensieTcs TOpSAIOK W CPOKHU
IOpEeKpalieHus] MpeapUHUMATEIbCKON AesITeNbHOCTU. B copepkaHue MOHATHA
«TPEANPUHUMATENILCTBO» BXOAUT Takoe MOHATHE, Kak «Om3Hecy. busznec — 310
7IeJI0, JIeJIoBasi aKTUBHOCTb, HAIIPABIICHHBIE Ha pEILIEHHE 3a/ay, CBSI3aHHBIX B
KOHEYHOM WTOT€ C OCYIIECTBJIECHUEM Ha pPbIHKE onepaunuii oOMeHa ToBapaMu U
yCIIyTaMd MEXIy JKOHOMHUYECKMMH CyOBEKTaMH pPBIHKA C HCIOJIb30BAHUEM
CIIOKHMBIIMXCST B PBHIHOYHOM TMPAKTUKE HOPM W METOAOB KOHKPETHOMN

ACATCIBHOCTH.

06) CyThb npeanpuHUMATENbCTBA COCTOMT B TOM, YTOOBI B YCJIOBHUSX
HEONPEIETICHHOCTH PhIHKA HAXOJAUTh BO3MOKHOCTH HAWTYYILIEr0 UCIOIb30BAHUS
COOCTBEHHOCTH B BHUJE KallMTana, HWMYIIECTBA, MAaTEHTHBIX MNpaB U JPYTHUX
peCypcoB M JO0OMBAThCS peai3allud 3TUX BO3MOXKHOCTEM B MpaKkTUYECKOU
nesitenbHOCTU. [IpeanpuHUMAaTeNnbCTBO MpEANoaraeT HaJIMYUe 3KOHOMHYECKH
000COOJIEHHBIX CYOBEKTOB PBIHOYHOI'O XO3SHCTBA, KOTOPBIE BCTYHAIOT MEXKIY
co0oif B MpaBOBBIC, IOPUANYECKUE, (HUHAHCOBBIE U APYTrHe OTHOIICHHS. Takux
CyOBEKTOB MMEHYIOT NapTHEpamMH, KOHTpareHTaMHu, CTOpPOHAaMH B CJIEJKE.
DKOHOMHYECKAS 000CO0JIEHHOCTD O3HA4yaeT 1754 XO0351ICTBEHHYIO
CaMOCTOSITEIbBHOCTh U HMMYILIECTBEHHYI0 OTBETCTBEHHOCTb 32 PE3YJbTaThl
nesTenbHOCTH. M3 2KOHOMHYECKHM O00O0COOJIEHHBIX CYOBEKTOB PBIHOYHOIO
XO35MCTBA CKJIaAbIBaeTCsl (PUPMEHHAs CTPYKTypa pbIHKa - OTpacieBoro,

HallMOHAJIbBHOI'O, MUPOBOI'O.
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Bapianum

a) B coBpeMeHHBIX YCIOBHAX NELEHTPaIU3alusl YIPABICHUS B KPYIHBIX
¢upMax TPUBOIUT K TMOSBICHUIO B HX CTPYKType OONBIIOr0 dHcia
MO/IPA3/ICICHUI, BBICTYNAIOIIMX HA pBIHKE B KadyeCTBE CaMOCTOSITEIbHBIX
HKOHOMUYECKH OOOCOOJEHHBIX CYOBEKTOB. OTH MOAPA3JEICHUS HaJICIECHbI
XO3SIICTBEHHOM M 4YacTO IOPUIMYECKOM  CaMOCTOSITENIbBHOCTBIO,  OJIHAKO
JIEHUCTBYIOT COTJIACHO M B pyciie O0IIeH r1o0aibHON TMOJUTHUKH TJIABHOW (DUPMBI.
B cBsi3u ¢ 3TUM cienyeT UMETh B BHUJY, UTO CTPYKTYPY COBPEMEHHOT'O PHIHKA B
T000W CTpaHE ONpPENeNsIIOT KpYIHbIE (QHUPMBI, KOTOpPHIE MOIACPKUBAIOT
YCTOMYMBOE TMOJOXKEHUE HKOHOMUKM M O0OECIEeYMBAIOT BBICOKMI YpOBEHBb
KOHKYPEHTOCIIOCOOHOCTH IPOLYKINAN Ha MHUPOBOM PBIHKE.
[IpeanpruHUMATENHCTBO MpEeANnoaraet HECEHUe CcyOBEKTOM
MPEANPUHUMATENBCKOW JICSITENIBHOCTH HMMYUIECTBEHHOM OTBETCTBEHHOCTH 3a
pe3yJIbTaThI XO3MCTBEHHOU JEATEIBbHOCTH. IIpennpuHnmarens,
OCYIIECTBIISIOLIUN CBOIO JESATENbHOCTh 0€3 00pa30BaHUs IOPUAMYECKOTO JIUIA,
OTBEUAET MO 00A3aTENbCTBAM, CBSI3aHHBIM C ATON JIE€ATEIBHOCTHIO, BCEM CBOUM
MMYIIECTBOM, 32 UCKIIFOUEHHEM TOTO UMYILECTBA, HA KOTOPOE B COOTBETCTBHUU C

3aKOHOJATEIHLCTBOM CTPAHbI HE MOXKET OBITH 0OPAIIEHO B3bICKAHUE.

0) busHec-nonsAtHe Oosiee MIUPOKOE, YEM MPEANPUHUMATEIBCKAS
JeSTeNbHOCTh, TIOCKOJNBKY K OW3HECY OTHOCHUTCS COBEpIICHHE JIOOBIX
€IMHUYHBIX Pa30BbIX KOMMEPUECKHUX CHENIOK B JI000H cdepe AesaTenbHOCTH,
HampaBJICHHBIX Ha TmonydeHue jgoxoaa. CyObekT B Ou3HECe HMEHYeTCs
OM3HECMEHOM WM KOoMMepcaHToM. [IpakTudecku BO BCeX HAIMOHAJIbHBIX
CHUCTeMax MpaBa CYIIECTBYIOT OCOObIe MpaBHiia JEATEIHHOCTH KOMMEPCAHTOB
KaK CaMOCTOSITENIHBIX TPEANpUHUMATENCH, OCYHIECTBISIONINX CHACIKH DPaau
nosyueHus: goxona. CraTyc KOMMepCaHTa MPHU3HAETCS MO 3aKOHY 3a JIMIIOM,
JESTeIbHOCTh ~ KOTOPOTO  XapakTepu3yeTcss  CIEAYIOUIMMH  IpHU3HaKaMu:
3aKJIFOUYEHHUE CENIOK M OCYIECTBICHHE MHBIX XO3SIMICTBEHHBIX ONEpaluil B BUJE
NpEeINPUHUMATENHCTBA; OCYIIECTBICHUE MPEINPHHUMATEIBCKON IeSATEIBHOCTH
OT CBOETO MMEHH, B Ka4eCTBE CAMOCTOSTEIHHOTO AKOHOMUYECKOTO CYOBEKTa
PBIHOYHBIX OTHOIIEHMHA. B  KauecTBe KOMMEpPCAHTOB BBICTYNMAIOT Kak

HHINBUAYAJIbHBIC IIPCAITPUHHUMATCIIN, TdK U O6’BGI[I/IH6HI/I$I HpeHHpHHHMaTeHeﬁ.
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Bapianm

a) KomMepcaHTbl BeyT X0O35IIICTBEHHYIO JEATEIBHOCTh MPOPECCHOHATBHO,
CHEUUAIN3UPYSICh HAa KOHKPETHBIX BHJAX JEATEIbHOCTH: MNPUOOPETEHUU H
MpOJaXh TOBAapOB W  LEHHBIX OyMmar, OCYIIECTBJIEHUH  CTPaXOBBIX,
TPAHCIIOPTHBIX, OAHKOBCKUX, TOPrOBO-TIOCPENHUYECKUX U Ipyrux omnepauuid. K
KOMMEpPCAHTaM OTHOCSITCSI TaKK€ BJaJEblbl HEOONBIINX IMPOMBIIUIEHHBIX
MPEANPUATAN, TPEANPUATANA CEIBCKOTO XO3SMCTBA. YCIOBHEM IIPU3BAaHUS 3a
JULOM CTaryca KOMMEpCAaHTa SBISAETCA €ro JEATENIbHOCTh B  KAadeCcTBE
CaMOCTOSATEIILHOTO npeAnpUHUMATE, COOCTBEHHHKA UMYILIECTBA,
BBICTYIIAIOIIETO B XO3SMCTBEHHOM 00OpPOTE OT CBOEr0 MMEHHU HE3aBUCUMO OT
chepsl  €ro  XO3AHUCTBEHHOW  JEATEIBHOCTH  —  IPOU3BOJCTBEHHOM,
CEJIbCKOXO3SIICTBEHHOM, TPAaHCIIOPTHOW, OAHKOBCKOM M Tak pganee. Bauay
IIMPOKOW TPAKTOBKM TOPrOBBIX CHIEJIOK B 3aKOHOAATEIILCTBE MHOTHX CTpaH
cepoil nesTeIbHOCTH KOMMEpPCaHTa SIBIISIETCA Kak OOpallleHHe TOBapoOB, TaK U

IMPpOU3BOACTBA.

6) Ilom mnpenmpusiTHEM NOHUMAETCS TPOU3BOACTBEHHO-XO3HCTBEHHAS
€MHULIA, TPEJICTaBISIIONasi coO0OH COBOKYNHOCTh MaT€pUalbHBIX M JIIOJCKUX
pECypcoB, OMNpENEICHHbIM 00pa30oM OpraHuM3OBaHHas I JTOCTHXKEHUS
KOHKPETHO TIOCTABJICHHBIX Iiesied. B 3akoHomarenbcTBe OOJIBIIMHCTBA CTpaH
NPEANPUATAEC HE OMNPEACIICHHBIA WMYIIECTBEHHBIM KOMIUIEKC, BKJIIOYAIOIIUN
MaTepuaibHble U HEMaTepuaIbHbIC IEMEHTHI U SIBISIIOIINNCA 00bEKTOM IpaBa.
OTO MMYILIECTBEHHBIH KOMIUIEKC MPHUHAJUICKUT MPEANPUHUMATENI0, KOTOPHIN
yIOpaBIsieT AaHHBIM UMYyIecTBOM. K HemaTepuanbHBIM dJIEMEHTaM OTHOCSITCS:
JIEJIOBBIE CBSI3U, MOJIOKEHUE HA PBIHKE, IPHUOOPETEHHAs permyTalus, KIUEHTYpa,
4TO0 OOBEAUHSETCS TMOHATHEM «TyA-BWUUI». B KauecTBe o0OBEKTa mpaBa
MIPEANPUATAE OIICHUBACTCA KaK OIpPEJSICHHBIM 00pa3oM 000co0JieHHOE B
XO3SIICTBEHHOM 000OpOTE€ MMYIIECTBO, BBIIEISEMOE M3 OCTAJIBHOTO MMYILIECTBA
OpearnpuHUMATENsl pacCMaTPUBAETCS KaK CaMOCTOSITENIbHBIA CyOBEKT IpaBa, 3a
HUM HE€ MpPHU3HAETCAd XapakTep XO3sMCTBEHHOTO 00pa3oBaHMs, 00J1alaroIIero
000COOJIEHHBIM HMYIIECTBOM, COOCTBEHHBIM OalaHCOM U MOJb3YIOLIEroCs

MpaBaMH KOPUIAYECKOTO JIUIA.
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Bapianum

a) K yucny BHENIHMX MCTOYHUKOB (PMHAHCUPOBAHMSI OTHOCSTCS 3aMBbI U
KPEAWTHI, MOJy4aeMble Y KOMMEpPUECKUX OaHKOB, CHEIHATbHBIX (PMHAHCOBBIX
yupexaeHul.  PykoBoguTenb — MPOHM3BOACTBEHHOTO  OTACICHHS ~ MOXKET
CaMOCTOSITENIBHO peIIaTh BOIPOC O KPAaTKOCPOUHBIX 3aliMax M KPEAUTaX, MEXIY
TEM Kak 3a MOJIY4YeHHEM JOJITOCPOYHBIX 3aiMOB OH HE MOKET HEIOCPEIACTBEHHO
oOpaTuThCs B 0OaHK, HE NOJYYHB COOTBETCTBYIOIIMX TAPAaHTUH Yy BBICLIETO
pykoBozacTtBa. Ilpum pa3paboTke (QHUHAHCOBON MOMUTUKH B OTHOIICHUU
HMCTOYHUKOB (PMHAHCHUPOBAHUSA BCETJa MNPHOPUTETHOE 3HAYCHHE OTIACTCS
BHYTPEHHUM HCTOYHUKAM, (POPMUPYEMBIM KAaK Ha BBICILIEM YPOBHE YIIPaBJICHUS,
TaKk ¥ Ha ypPOBHE MIPOU3BOJCTBEHHOI'O OTAEJIEHUS, UMEIOILEr0 CBOM (PHAHCOBBIN
Oromker u OamaHc. K 4ucny BHYTPEHHHX HMCTOYHHUKOB (DMHAHCUPOBAHUS
OTHOCATCS TaKK€ CPEJICTBA, MOJy4aeMble OT CHEUUATU3UPOBAHHBIX JOYEPHHUX
(¢uHaHCOBBIX KommnaHuil. Ha mpakThke OOBIYHO MPOU3BOJCTBEHHOE OTIEJIECHUE
Uig  o0ecrieueHusi CBOEH  XO3SMCTBEHHOM  JIEATENBHOCTH  UCIOJb3YET

OJHOBPCMCHHO PA3JIMIHBIC HCTOYHHUKH (1)I/IHaHCI/Ip0BaHI/I$I.

0) bonbiioe 3HaueHre npu (HOPMUPOBAHUHU COBITOBOM MOJUTHKU (PUPMBI
MMEET pelIeHHe BOMpoca O COBEPIICHCTBOBAHWM METOAOB pabOThI ¢
KOHEYHbIMH ToTpebuTensiMu. llepBocTeneHHy0 pojib B 3TOM BOIIPOCE WUIPaAET
OLICHKa 3aTpaT Ha BHEJPEHHE TEXHUYECKUX CPEJICTB  OOCITY>KMBaHUS
nokynartene (moJiydeHHe 3aKa3oB), KOMIIBIOTEPHOM TEXHUKH IJIs y4deTa
TOBapOB, TMOCTYNUBIIMX Ha CKJIAaAbl M TPOAAHHBIX TOTPEOUTENsIM dYepes
PO3HUUYHYIO CETh WM HEMOCPEICTBEHHO CO CKJIaga. B cOBpeMEeHHBIX YCIOBMSIX
0€3 MCHOJIb30BaHUSI KOMITBIOTEPHOW TEXHUKHM M aBTOMATHU3UPOBAHHBIX CHCTEM
00paboTKK HWH(pOpMAIIUKM  TMPAKTHYSCKH  HE MOXKET OOOUTHCh HH OJIHA
dupma, Kak KpynHas 1mo oObeMy TOPTrOBBIX OINEpalnuid, Tak U HEOOJbIIas.
[ToaTomy mipu pa3paboTke MporpamMMmbl MapKETHHTa HEOOXOJUMO YYECTh BCE
HEOOXOqUMBIE MJI peaju3aluu MPOAYKIUU 3aTPaThl U HMX OKYNAaeMOCTb.
O6ocHOBaHHEM 3 PeKTUBHOCTH COBITOBOM MOJUTUKHU SIBJIICTCS
MHOTOBApUAHTHBIN pacdeT H3JEpKeK oOpalieHuss U BBIOOpP HA €ro OCHOBE

OIITUMAJIbHOI'O BapHWaHTa.

38



Bapianum

a) unaHcoBas TMOAJEP)KKA OKa3bIBaCTCA JujepaM IyTeM Mpeso-
CTaBJICHUS KpPEIUTOB, CKHJIOK C LEHBbI, CyOCHIWH, CPEICTB Ha MpPOBEICHHE
peKjIamMbl U CTUMYyJIUpOBaHHWE cObITa Ha 1eJdeBOM pbiHKE. COBMECTHbBIE
NPEANpUSATHS, OCYIIECTBISIIONIME COBITOBBIE OMNEpPAIMH, CO3JAIOTCA C YYETOM
cnenuUUecknuX  YCIOBUM  KOHKPETHOM  CTpaHbl —  HAIMOHAJIBHOIO
3aKOHO/IaTEJIbCTBA, 3aIpeaonmx CO3/IaHHE bupm, MOJTHOCTBIO
NpPUHAJISKAIINX HWHOCTPAHHOMY KamuTaldy, TJ€ TMpsMble KOHTaKThl C
MOKYMAaTeIsIMU ~ 3aTPYJHEHBl  CYIIECTBYIOIIMMHU  TpaBUJIAMH  TOPTOBIHU
(Hanpumep, o0s3aTeNIbHOE KMCMOJIB30BAHUE TOPTrOB B MPOBEACHUU HMMIIOPTHBIX
omepanuii) WJIM PBIHOK TMOJCIEH MEXKAY KPYINHbBIMH  (QupMamMu |
TpyaHoaocTyneH. COBITOBOM ammapaT ApYrux (pUpM HCHOIL3YeTCsl Ha OCHOBE
COTJIAIIEHUI O peanu3alii  TPOAYKIHHA 4Yepe3  COBITOBYIO  CHCTEMY
COOTBETCTBYIOIIEH (QupMbl. BbIOOp cucTteMbl cObITa 3aBHCHUT OT pPa3MEpOB
HE0OXOMUMBIX (DMHAHCOBBIX 3aTpaT, UX IeJIeco00pa3sHOCTH U 3(PHEKTUBHOCTH,
KOTOpasi OMPENESeTCS COMOCTAaBJICHUEM alIbTEPHATUBHBIX BApUAHTOB M

MMPOBCACHUCM COOTBCTCTBYIOIINX PAaCUYCTOB.

0) OueHka (UHAHCOBBIX CPEACTB, HEOOXOIUMBIX MJIi OpraHU3aLUH
npaBwiIbHOM ¥ A(PQPEKTUBHOM CHUCTEMBI OOCITYXUBaHUS TOTPEOUTEINICH,
MpEANojaraeT pacyer 3aTparT Ha CO3JaHue U OOOpPYJOBAaHUE COBPEMEHHOMU
KOMITBIOTEPHOW TEXHUKOW CTAHIMA TEXHUYECKOTO OOCITYXUBAaHUS, CKJIaJ0B
3aMacHbIX YacTel, pEeMOHTHBIX MAaCTEPCKUX, OOecrieueHne KBaIu(PpUIMPOBaHHBIM
NEPCOHAJIOM MEPEIBHKHBIX MAacCTEpCKUX, W JIpPYrux 3arpaTr, KOTOpbIE
YUUTBIBAIOTCS MPU pa3paboTKe mporpammbl MapkeTuHra. K unciy BakHemmx
METO/ZIOB CTHUMYJUPOBAHUS CObITA HEOOXOAMMO OTHECTU TaKXKE CHCTEMY
dbopMHpoBaHUs cpoca NOTpeOUTENel U X MOTPEOHOCTEN MyTEM YCTAaHOBJICHUS
JUYHBIX KOHTAKTOB C KJIMEHTAaMU B MECTAaX MPOAAXH, Ha JEJIOBBIX BCTpEUax,
MPE3EHTAlNAX, CHMIIO3MyMax, Ha BBICTaBKax M sSpMapkKax, aJgpecHOro
pacnpoCTpaHEHHUs] KaTaJoroB M MPOCHEKTOB (PUPMBI; MOKa3a W JEMOHCTpAIUH
TOBAapOB, TNPEXJIE BCEro, MalmlMH H  O00OpyIOBaHHUS B  JICWCTBUH,
OpEeNOoCTaBlIEHUsT TOBAapOB  BO  BpPEMEHHOE  OecIulaTHOE  IMOJIb30BaHUE
MOTEHUHAJIBHBIM MOTPEOUTENSAIM; TPOAAKHA TOBAPOB B KPEIUT M C PAaCCPOUKOM

IJ1aTexa.
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Bapianm 6

a) KpymHoi#t  guBepcMbUIIUPOBAHHOW  KOMIAHWUU  HEoOXoamma
MHOTOKaHaJbHasi CHUCTeMa COBITa, MUMEIOIIasi CBOM OCOOCHHOCTH Ha KaXIOM
1eneBoM pbiHKe. Ho Takas cuctema cosmaeTcsl MOCieNoBaTeNbHO,  TO3TAITHO.
Ha HawampHOM »JTame, KOTJa OCYIIECTBISIOTCS SKCIOPTHBIE ITOCTaBKH, HET
HEOOXOJMMOCTH CO3/1aBaTh CHEIMAIM3UPOBAHHBIN ammapaT, UMH 3aHUMAaeTCs
oTaen cObiTa MPOU3BOACTBEeHHOrO oTaeieHus. [lo mepe Bo3pactanus oObeMma
AKCIIOPTa BO3HUKAET HEOOXOAMMOCTHh JHOO B CO3JaHUHM SKCIIOPTHOTO OTAENa,
au00 B WCIOJB30BAaHUM HE3aBUCUMBIX OSKCTIOPTHBIX (HpM, HAXOASAIIMXCS B
cBoeil cTpane. Ha BTOopom »dTame, Korja HaMeueH CTaOWJIBHBIA BBIXOJ Ha
3arpaHUYHbIN 11EJIEBON PHIHOK, BO3HUKAET HEOOXO0IMMOCTh BHIOOPA HE3aBUCUMOTO
TOPTOBOTO TIOCPEIHUKA WCXOAS W3 IeJed M CTpaTernd, pa3paboTaHHON I
JAHHOTO pPBIHKA. BO3MOXXHO, WCITONB30BAaHUE OJHOBPEMEHHO HECKOIBKUX
MMOCPETHUKOB PAa3JIMYHBIX KaTeropwid. BmocineacTBUU TOProBOMY MOCPEIHUKY,
3apEKOMEHJIOBABIIIEMY C€0sl HAWIY4YIIUM 00pa3oM, MOXKET ObITh MPEAOCTABICHO
UCKIIIOUMTEIFHOE TPAaBO TMPOJAKUA MPOAYKIIMM HA 3aKPEIICHHOM 3a HHUM

TEPPUTOPHH.

0) lleneBass HopMa HpUOBUIM YCTAaHABIMBACTCS Ha IUIAHOBBIM MEPUOA
Iu(pGepeHIMPOBAaHHO MO KaXKIOMY TOBapy WJM Tpymme TOBAapOB, a yalle
BCEro0 MO OTIAEIBHOMY MOJPA3AECICHHUIO, BBICTYMAIONIEMY IEHTPOM MNPUOBLIN.
JloOuBasich ycTOMYMBON MpuOBUIM MO (QUPME B LEJIOM B YCIOBHUSX BBICOKOU
CTENEHU JEUEHTpaIN3alui YIpaBiICHUs, LEHTPbl MPUObUIM MOTYT HaAelsThCs
OTBETCTBEHHOCTbIO 32 PEHTA0EIBHOCTh MPOU3BOICTBA, U KAXKI0€ MOIpa3esieHue
caMO JIOJDKHO CTPEMHUTBhCS K TOJYYEHUIO Hanbojiee BBICOKOW MNPUOBUIH.
[IpoBeneHue Takoil MONMUTUKU NPEANOIaraeT NpeA0CTaBICHUE TPOU3BOICTBEHHBIM
OTJIEJICHUSIM M 3arpaHUYHBIM JIOYEPHUM KOMIIAHUSM CaMOCTOSITEIbHOCTH B
YCTAaHOBJICHUH TPaHC(PEPTHBIX II€H, KOTOpble OOBIYHO MPHUPABHUBAIOTCS K
YPOBHIO PBIHOYHBIX II€H, AHAJIOTMYHBIX TE€M, KOTOPbIE Ha3HAYarOTCS BHEIIHUM
KOHTpareHtam. Takas cuctemMa BHYTPU(DUPMEHHBIX OTHOIICHUN CITY>KUT OCHOBOM
JEUEHTpAIM3AIMH YIIPABIEHUS, U TpaHCPEpTHBIE LIEHBI 3[€Ch UCIOJIb3YIOTCS IS
KOOpJIMHALMM PEIICHU IO BOMpOCaM MPOM3BOJICTBA M CObITA B HMHTEpEcax

(UPMBI B 1IETIOM.
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Bapianm

a) MeHemKMEHT Kak COBpEMEHHasi CHCTeMa yIhpaBieHHs (Qupmoit,
OpEeNnpusITHEM, JCUCTBYIOIIMM B  YCJIOBHUSX  PBIHOYHOW  SKOHOMUKH,
MpearnoyiaraeT CoO3JAaHHE YCIOBHUI, HEOOXOMUMBIX sl HX 3(PEPEKTUBHOTO
(YHKIIMOHUPOBAHUS U pa3BUTHSA IPOU3BOJCTBEHHO-X035ICTBEHHOM
JesTeNbHOCTU. Peub uzier o Takol cucteme ynpasieHus (IpuHIUNax, GyHKIUAX,
METOJIaX, OpPraHM3aIlMOHHOM CTPYKType), KOTOpas MOpoXKIAeHa OOBEKTHBHOMN
HE00XOANMMOCTBIO u 3aKOHOMEPHOCTSIMH PBIHOYHBIX OTHOIIICHUH
XO3sIIICTBOBAHMUSA, CBSI3aHHBIMH C OpHUEHTaNKeld GUPMBI Ha CIIPOC U MOTPEOHOCTH
pBIHKa, Ha  3alpochl HMHJIUMBUAYaJbHBIX  HOTpeOuTeneil; olecneyeHue
3aMHTEPECOBAHHOCTH pPAOOTHUKOB B HAUBBICIIMX KOHEUYHBIX pE3yJIbTaTax;
IIUPOKAM HCTIOJIB30BAHUEM HOBEUIINX HAYYHO-TEXHHUUECKUX JOCTIKECHUH;
peryjiupoBaHreM MeXK(GUPMEHHBIX OTHOIIEHUH. OCOOEHHOCTh COBPEMEHHOTO
MEHEPKMEHTA COCTOUT B €r0 HaIllPaBJIEHHOCTH HAa 00ECHEUYEHHE PAalMOHAIBHOIO
BEJCHMS XO34iCTBa Ha YPOBHE (UPMBI B YCIOBHUSX AE€(PUIHUTHOCTH PECYpCOB,
HEOOXOAUMOCTh  JIOCTHKEHUS ~ BBICOKMX  KOHEYHBIX  pE3yJlbTaTOB  C
MUHUMAJIBHBIMU 3aTpaTaMy, ONTHMAJIbHOW ajganTanud (UPMBI K HOBBIM

PBIHOYHBIM YCJIOBHUSM.

06) Cucrema ynpaBieHUs, OTBedaromas TpeOOBaHUSAM, JIOTUKE U
3aKOHOMEPHOCTSIM  COITMAIbHO- OKOHOMHYECKOTO pa3BHUTHA, [OJDKHA OBITh
ruokot u  sddexkruBHOM. 3MeHeHWE  yCIOBHI  MPOU3BOICTBEHHOMN
JesITeIbBHOCTH, HEOOXOJUMOCTh aJ€KBATHOTO NMPHUCIOCOOJIEHUS K HEHl CHCTEMBI
yIpaBJICHUs] BO3JACHCTBYIOT Ha OPTaHU3AIMOHHYIO CTPYKTYPY (DUPMBI U BEAYT K
nepepacnpeneieHnio (YHKIMI YIpaBiIeHUs 10 YPOBHSM OTBETCTBEHHOCTH,
dopmam ux B3ammojeiicTBus. CoOBpeMEeHHass TEOpHs U MpaKTUKa MEHEIKMEHTA
npuoOpeTaeT ocoboe 3HAYEHHE C JABYX TOYEK 3peHHus. Bo-mepBBIX, Mepexo
HSKOHOMUKH Ha PHIHOYHBIC OTHOIIEHHS TPEOYIOT u3ydeHHs (GOpM U METOJI0B
yIOpaBJIE€HUS Ha YPOBHE OCHOBHOTO XO3AWCTBEHHOTO 3BEHA - MPEANPUSITUSA,
MIPOU3BOACTBEHHOTO OTAeNeHus. [IpakTudyeckoe HCMOIb30BaHUE TaKOTO OTBITA
Ha OTCUYECTBEHHBIX MPEANPHUATUSIX U 00bETUHEHHUSIX — OJIHA U3 MEPBOOUYEPETHBIX
3a7a4. BoO-BTOpBIX, IMIHMPOKWKA BBIXOJ OTEYECTBEHHBIX MPEANPUITHA U
00BEIMHEHNH HAa MUPOBBIE PHIHKUA OOYCIOBIMBAET HEOOXOIUMOCTh U3YUECHUS U

3HaHUA IMPAKTUKHW MCHCIPKMCHTA.
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Bapianum

a) Bmecto npexnmapanuu 0 HEOOXOAWMOCTH HCIOJIB30BAHUSA PBIHOYHBIX
OTHOIIEHUN AaKTUBHO MPOBOJUTCS paboTa MO M3BICKAHUIO KOHKPETHBIX U
peasbHBIX TyTeH, (POpM W METOJOB MX OPraHMYECKOrO COYETAHHUS B EAUHYIO
[EJIOCTHYIO CHCTeMy. B 4YacTHOCTHM, K OCHOBHBIM HampaBlICHUAM pedOpMbI
HpEANPUATHIA, pealn3yeMOol B HACTOSIIEE BpEMs, MOKHO OTHECTH — U3MEHEHHE
OTHOIIECHUS COOCTBEHHMKOB M YIPABISIIONIMX MPEANPHUSATHA, YTO O3HAYaeT
MOJIOTYETHOCTh  YIPABIAIOMIUX MPEANPHUSITHI COOCTBEHHHKAM, pa3felieHue
JOJDKHOCTEH  YIpaBiIOLIEr0o M Ipejacedareist CcoBeTa JIUPEKTOpOB B
HOJIKOHTPOJIBHBIX TOCYJapCTBY KOMIAHWN, OTpaHUYEHUS COBMEIICHUN OIHUM
JUIIOM  TIOCTOB  pPYKOBOAWTENEW B  pa3HbIX KommaHusax. Oxa3aHue
rOCy/IapCTBEHHON MOMJEPKKH TOJBKO TE€M MPEINPHUITHSIM, KOTOPHIE OTBEYAIOT
TpeOOBaHUSIM pePOPMBI, CBOCBPEMEHHO TMPOU3BOASAT HWCHOTHEHHUS TEKYIIMX
mwiarexxeii B Owomxer. llepexonq Ha MeXAyHapOJHO-TIPU3HAHHBIE HOPMBI
OyXraiarepckoro ydéra, 4ro OOECHEeYUT JOCTYH K OTYETHOCTH MpPEANpPHUSTHHI
coOCTBEHHMKaM U  uHBecTopaMm. IloompeHne  AESITENTbHOCTH  AKTUBHO

pedopMupyromuxcs NpeanpusaThii IyTEM CHUKEHUS HAJIOTa Ha TPUOBLIb.

0) [IpoBenenue paauKanbHOM HKOHOMUYECKOMN pedopmbl,
npeaycMaTpuBaroiieid n3MeHeHus GopM COOCTBEHHOCTH, TTPaBO MPEANPUATUN HA
XO35UCTBEHHYIO CaMOCTOSITCIBHOCTh M PACHOPSDKCHHE pPe3ysIbTaTaMH  TPY/a,
co37aeT OOBEKTHBHBIC SKOHOMHUYECKHE YCJIOBHS M BBI3BIBACT HEOOXOIMMOCTH
IpPUMEHEHUs MEHEPKMEHTa Ha mpeanpuatusx. OnbIT MOCIeIHUX JIET MoKa3ad,
YTO C MEPEXO0JI0M Ha HOBBIC YCIIOBUS XO3SIMICTBOBAHUS HAPACTAIOT MO3UTUBHBIC
IpoLIeCChl,  MO3BOJSIIOIMME  BOmpoc 00  3h(EKTUBHOM  yIpaBJICHHUH
MPEANPUATHSIMH CTaBUTh KaK TPAKTHYECKyr 3amady. OmHako KakuMm Obl
IIPOTPECCUBHBIM W TEPEIOBBIM HU OBLT 3apyOCKHBIH OIBIT, IICHHOCTh €0
COCTOUT HE TOJIbKO B TOM, YTOOBI CIYXHUTh OOpa3IoM HJisi MOApaKaHUs, HO
TJIaBHBIM 00pa3oM B TOM, YTOOBI OBITh KJIFOYOM K aHAJU3y COOCTBEHHOTO OIbITa
U MPAKTUKW, YMETh B HUX pPa3o0paThCs, MOJYYUTh MaTepuai JJisi CPaBHEHUN H
COTIOCTaBJICHUH. 3aJIOTOM ycIieXa SIBJISETCS XOpOoIllee 3HaHUE MUPOBOW MTPAKTHUKH.
DTO MOBBIMIACT MPECTHXK HE TOJIBKO CIICIHATUCTOB-PYKOBOIUTENCH, HO U CTPAHBI
B I1IEJIOM, YCHUJIMBaeT  TOBBIICHHE  Ka4yecTBa  MPOAYKIMH H €€

KOHKYPEHTOCTIOCOOHOCTb.
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Bapianum

a) B HOBBIX YyCIOBHSIX XO3HCTBOBAHHS CHCTEMAa MOJArOTOBKH H
IIEPENIOATOTOBKM  NPEANPUHUMATENIEH M PYKOBOJIWUTENIEH  NPEANPUATHI
HY)KJaeTcsl B TaKoW IIOCTaHOBKE Jiela, MpPH KOTOPOH OOydaromumcs
CIIEIHAIUCTOM CO3JA0TCA YCJIOBUS JUIsl aKTUBHOTO OBJIAJCHUS B IMOJHOW Mepe
3HAHUSIMU DKOHOMHMYECKOI0 MeXaHu3Ma MeHeMeHTa. CrenuainucTbl 00s3aHbl
ri1y0OKO OCO3HaTh, YTO MPHUCHOCOOIEHUE K TPeOOBAaHUSAM KOHKPETHBIX PHIHKOB
II0 YPOBHIO Ka4€CTBA, TEXHUKO-IKOHOMUYECKUM ITapaMeTpaM NPOAYKLIHH, LIEHE,
CPOKOM MOCTaBKM JOJKHO OCYILIECTBISTHCA 3apaHee, Ha CTaauu pa3paboTKH
HOBOM MPOAYKUMU WJIA MOJEPHHU3ALUMUHU U YCOBEPIICHCTBOBAHUU BBIITYCKAEMBbIX
U3JIEIUi, 1O HadJajJa NPOU3BOJCTBEHHOIO IMKIA WIA B CaMOM IIpolecce
MPOU3BOJICTBA, a TAaKXKE€ Ha CTaJAuu pa3pabOTKU COBITOBON MOJUTUKU. ITO
TpeOyeT He TOJbKO OBJAJICHUE KOHKPETHBIMU 3HAHMSIMH, HO UM HOBBIE
MBIIUICHHUA.  PbIHOYHAasg  HSKOHOMHUKAa  TPEABABISIET K  KBaJdu(UKaIUU
CHEIUATNCTOB-PYKOBOIUTENICH BBICOKME TpeOoBaHusa. Baxkueiimen GyHKimen
BBICILIETO PYKOBOJCTBA MNPEANPUATUN CTAHOBATCA pa3paboTKa U peaau3anus

3¢ (peKTUBHON CTpaTerueil OpueHTUPOBAHHOM HAa PIHOYHBIE KPUTEPHUH.

0) IlocTossHHOE OOHOBJICHHE MPOAYKIIUM JOJIKHO CTaTh OINPEISIISIOIIIM
(bakTOpOM BBDKUBAHUS OTIETBHBIX MPEANPUITHHN, CTAOUIU3AINNA U TaTbHEHIIETO
MPOLBETAHUSI SKOHOMHUKHU. BaXXHO y4uTHIBaTh, YTO NEPBOCTEICHHAs 3ajaya
MEHEPKMEHTa 3aKJII04YaeTCsd B  CO3JAHUM  OPTaHU3AlUOHHON  KYJIBTYpBI,
TBOPUYECKOTO WMHHOBAIIMOHHOTO KJIMMAaTra, CTUMYJUPYIOIMHUX pPaOOTHUKOB Ha
HOBOBBEAECHUA. PyKoBOaUTENN MPENNpPUATHI IPU3BAHBI CTaTh MHUIIMATOPAMU B
o0NacTu peanu3alid TEXHOJOTMYECKUX U  OPraHU3aIlMOHHBIX  TEepPEMEH.
BaxueimuM Qaktopom ycrnexa CTaHOBUTCS HEMPEPHIBHOE TEOPETUUECKOE U
MPaAKTUYECKOE oOydeHue PYKOBOAUTENEH HOBOT'O TUMA!
BBICOKOTIPO(ECCUOHATBHBIX, KOMIIETEHTHBIX B MIMPOKOM KPyre SKOHOMHYECKHUX,
COIIMAJIbHBIX W  TEXHOJIOTUYECKHX BOIMPOCOB, C BBICOKMM  YYyBCTBOM
OTBETCTBEHHOCTH 3a PE3YJbTAaThl JCATENBHOCTH Ipeanpustusa. Bce 310
NPEABABIISAECT BICOKHE TPEOOBAHHUS K MOATOTOBKE CIEIMAIUCTOB-MEHEIKEPOB U
B TEPBYIO Ouepelb Te€X, KOTOpble OYyIyT 3aHSATHI BO BHEIIHEAKOHOMHUYECKOM
cdepe neaTeTbHOCTH U CBSI3aHHBI C TTOATOTOBKOM U MPUHSITHEM PEIICHHUN B 3TOU

o0J1acTy.
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Bapianm 10

a) BuyrpudupmenHoe ympaBiIeHHE pPACKpHIBACT OOIIME MPUHIIMIIHI,
byHKIIAN u AKOHOMHUYECKUE METO/IbI yIpaBJICHUS. [ToapoGHo
MPOAHAIM3UPOBAHE  TakWe  (QYHKIMHA  YOPaBICHHWS, Kak  MapKETHHT,
TUTAHWPOBAHKE, OPTaHU3allMs, KOHTPOJIb, B CHCTEME KOTOPOT'O pacCMaTPUBAIOTCSI
(UHAHCOBBII MEHEKMEHT, a TaK JX€ BaKHEUIINE SKOHOMHYECKHE METOIBI:
KOMMEpPYECKHA pacyeT, BHYTPU(DHUPMEHHBI pacueT, IIeHbl W MEXaHHU3M
1ienooOpazoBanus. [Ipu paccMaTprBaHUU BOIIPOCOB YIIPABJICHUS TTPOU3BOJICTBOM
WCIIOJIB3YETCSl CHCTEMHBIA MOAXO0/] KaK METOJIOJIOTHYECKAs OCHOBA YIPABJICHHS
IPOU3BOACTBOM. MEHEIKMEHT — 3TO CaMOCTOSATEIbHBIN BHJ MPOdhecCHOHAIBHO
OCYIIECTBJISIEMOMN JEATEIbHOCTH, HANPABICHHOW Ha JOCTH)KEHHE B PBHIHOYHBIX
YCIIOBHSIX, HaMEUEHHBIX IIeJIed IyTeM palMOHAJLHOTO  HCIOJIB30BAHUS
MaTepUATBHBIX U TPYIOBBIX PECYpPCOB C MPUMEHEHHUEM MPUHITUIIOB, (YHKIIHA H
METOJOB DKOHOMHYECKOTO MEXaHM3Ma MEHEIDKMEHTAa. MEHEIKXKMEHT Kak
CaMOCTOSATENbHBIN BUJI NMPOGECCHOHANBHONU NIEATEbHOCTH MPEANojaraer, 4To
MEHE/[KEp HE3aBUCUM OT COOCTBEHHOCTHM Ha KamuTald (UPMbI, B KOTOPOW OH

pabotaer. OH MOKET BIAAETh AKUUAMH (PUPMBI, @ MOYKET U HE UMETh HX.

0) Tpya MeHemxepa — 3TO NPOU3BOAUTENBHBIM Tpyd. Bo3Hukarommii B
YCIIOBUSIX ~ KOMOMHHUPOBAHMSI  BBICOKOTEXHOJIOTMYECKOTO MPOM3BOJACTBA €
BBICOKMM YPOBHEM CIleluaiu3aiuu paboTHHKOB. (bOecrmeunBas CBs3b U
€IMHCTBO BCETO TPOM3BOACTBEHHOTO TMPOIECCa, MEHEHKMEHT OObEIUHSIET
pabOTHUKOB PpA3IUYHBIX CHEIUAIBHOCTEH: WHXEHEPOB, MPOCKTHPOBIIUKOB,
MapKeTOJIOTOB,  SKOHOMHCTOB, CTAaTUCTHKOB, IICHXOJOTOB, IUIAHOBHKOB,
OyxraaTepoB M Jpyrux, padoTamnMX IM0J] PYKOBOJACTBOM MEHEIKepa,
YIOPABIISIONIETO MPEANPUITHEM, TIPON3BOACTBEHHBIM OTICJICHHEM WM (prupMoil B
nenoM. Bospocmie TpeboBaHHS K YNPaBIECHUIO OOYCIOBJIEHBI YBEIMYECHHUEM
pa3MepoB MPEANPHUATHS, CIOKHOCTBHIO TEXHOJIOTHH, HEOOXOIUMOCTHIO BIIaICHUS
yIpaBICHYCCKUMH HaBBIKAMH. B COBPEMEHHBIX YCIOBHUAX BCE PEHICHHUS TI0
(UHAHCOBEIM, OpTraHU3aIMOHHBIM u HKOHOMUYECKUM BOIIpOCaM
MOATOTABIMBAIOTCS U BbIpabaThiBalOTCs MNpodeccuoHaiamMu B 00JacTH
OpraHM3alliH YIPABJICHUSA, KOTOpPHIE OCYIISCTBISIIOT TaKXe HaOMIOAEHUS U
KOHTPOJIb HaJl BHITIOJIHEHUEM MPUHSATHIX pelieHril. MeHeKMEHT 0XBaThIBACT HE
TOJILKO JIEATEIHHOCTh MPOMBIIINIEHHBIX (PUPM, HO Takke M OAHKOB, CTPaXOBBIX

O6I.H€CTB, TYPUCTHYCCKHUX arCHTCTB, TOCTHUHMUII..
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Bapianum 11

a) X03siiCTBEeHHAsI AEATEIbHOCTh (PUPMBI TpeOYyeT TaKOro CTUJIsSl padoThI, B
OCHOBE KOTOPOM JIEKHUT MOCTOSIHHBIA IOHWCK HOBBIX BO3MOKHOCTEH, YMEHHUE
MIPUBJIEKAaTh W MCIOJIb30BaTh [JIsl PEIICHUS] MOCTABJIEHHBIX 3a7ad Pecypchl U3
CaMbIX Pa3HOOOpPa3HBIX HMCTOYHHUKOB, JOOWBASICh MOBBIMICHUS 3P(HEKTUBHOCTH
npousBojacTBa. OnpenenieHre 1eyeld AesTeNIbHOCTH (UPMBbl Ha OMIDKaWIIyIo U
JATBHIOI TEPCIEKTUBBI — 3TO TIJIaBHOE B MEHEI)KMEHTE. YTPaBICHUE MyTeM
MIOCTAHOBKU IIE€JIE OCYIIECTBISIETC C YYE€TOM OLEHKHM MOTEHIHUAIbHBIX
BO3MOYKHOCTEH (UPMBI U €€ 00ECIIEUeHHOCTh COOTBETCTBYIOIIMMHU PECYpCaMHu.
Paznuuarot nenu o6mue u cnenudpudeckue. OOIMe el 0TPakaroT KOHIEIIHIO
pa3BUTHS (UPMBI B 11€JIOM, crieliudrudeckue pa3padbaTbiBalOTCS B paMKax OOIIUX
nened 1O  OCHOBHBIM  BUJaM  jesitenbHOCTH  GupMbl.  ParnuonanbHoe
WCIIOJBb30BAaHUE  MaTepUaldbHBIX U TPYJIOBBIX  PECYpPCOB  MPEANoaraet
JOCTUKEHHUE TIeJIel MpU MUHUMYME 3aTpaT U MakcuMyme 3(()EKTUBHOCTH, YTO
OCYILIECTBIISIETCA B MPOLIECCE YIPaBIEHHUS, KOrJa CpyIna COTPYIHUYAKOIIUX

J'II-OI[eﬁ HaIIPpaBJIsICT CBOH I[GﬁCTBHH Ha JOCTHXKCHHC O6HII/IX ueneﬁ.

0) MeHemKMEHT UMEET CBOM COOCTBEHHBIN IKOHOMHYECKHN MEXaHHU3M,
KOTOPBIM HampaBji€H Ha PEIICHUE KOHKPETHBIX MNpPOOJeM B3aUMOJCHCTBUS U
pealn3alii  COUMAIBHO-DKOHOMUYECKUX, TEXHOJOTMYECKUX, COLMAIBHO-
IICUXOJIOTMYECKUX  33/a4, BO3HUKAIOIIMX B  IIPOLECCE  XO3AWCTBEHHOMN
NEATeIbHOCTH.  DJKOHOMHYECKUM  MEXaHU3M  MEHEIKMEHTa  OOBEKTUBHO
OOyCJIOBJIEH OCYILECTBICHUEM XO3SIMCTBEHHON JEATENbHOCTH (PUPMBI B
PBIHOYHBIX YCJIOBUSIX, KOTJa PE3yJIbTaTbl YIPABICHUYECKOW U XO3SIMCTBEHHOU
NEeSTEIBPHOCTH  TOJYy4aloT OIIEHKYy Ha pbIHKE B  Tpolecce oOMeHa.
OKOHOMUYECKMM MEXaHW3M MEHEPKMEHTa COCTOMT H3 TpeX OJIOKOB:
BHYTpU(DUPMEHHOE YIIPABJICHUE; YINPABICHUE MPOU3BOJCTBOM; YIIPABIICHHE
nepcoHasioM. [log Hay4yHBIMM OCHOBAMHM YIPAaBJICHUS MOHUMAETCA CHUCTEMa
HAayYHBIX 3HAHWN, KOTOpas COCTaBISIET TEOPETUUYECKYI0 0azy MPaKTUKH
yIIPaBJICHUS, obecrieunBaeT MPaKTUKY MEHEI)KMEHTA Hay4YHBIMU
pexkoMeHmanuamu. llepBblii  3Tam  METONOJOTMM  HAYYHOTO  YIIPABJICHUSA
COCTaBJIICT AaHAJIU3 COJCp)KaHUS pabOThl U OIpeJeieHUe €€ OCHOBHBIX

KOMIIOHCHTOB.
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Bapianm

a) CoBpemeHHas 3apy0OekHasi HayKa yMNpaBlICHUsS MPEACTaBIEHA CAMBIMU
pa3IMYHBIMH TEUEHUSMH, IIKOJIAMH, HANPABICHUSMH, KOHIECHIUSIMH, KOTOPHIC
4acTO HE COBMECTUMBI Jpyr C JApyroM. B Heill OTCyTCTByeT BHYyTpeHHEe
€IMHCTBO, JIOTUYecKasi CBsA3b. Ho Bce ATH HampaBiieHMs, KOHIIEIUHU, B3TJISAbI
OTJINYACT CTPEMJICHHE COEIUHHUTh HAy4YHOE HCCIEAOBaHUE OpPraHU3allMOHHO-
TEXHUUYECKUX MPOOJIEM YIPaBICHUS OTIACIbHBIMHU MPEINPUITHSIMHA C PEIICHUEM
KOPEHHBIX TMpPOOJIEeM pPBIHOYHON CHUCTEMBI XO3SWCTBOBAHUS: JOCTHKCHUS
CTaOMJIBHOCTH ~ DKOHOMHMYECKOTO  pa3BUTHUS, MPEOAOJEHUE  COLMAIBHO-
HKOHOMHUYECKUX KOHGIUKTOB. OTCIO/1a CTpEMJICHHE MOBBICUTH MPAKTHUYECKYIO
3HaYUMOCTh  TEOPETUYECKUX HUCCIEJOBaHMM B  00JIaCTU  MEHEKMEHTA,
MEePEOPUECHTUPOBATh  TEOPUIO  YMPABICHHWS B  HAMpPABICHUHM  MPAKTHKU
YIPaBICHYECKON NEsATEIbHOCTH, B 00JIacTU pa3pabOTKU MPUHITUIIOB, JAOIIMX
BO3MOXKHOCTH  TPAKTUYECKH  pelaTth B OMNPEICNCHHBIX  YCIOBHSX
OpraHu3aloHHble TpoOsieMbl. OpHEHTalUs TEOPETHUECKUX HCCIEAOBaHUN Ha
o0JjacTh ymnpaBieHUS MPOU3BOACTBOM U APYTUMHU chepamu IeATEeIbHOCTH Ha
YPOBHE OTIENbHBIX (GUPM OBLI U OCTAETCSd OCHOBOIOJIATalONICH TEeHACHIMEH

pa3BUTHS 3apyO€KHON TEOPUU YIIPABIICHUS.

6) Ha coBpemenHoM sTarie BakHelIliee 3HAYCHUE B TCOPUHU YTPABIICHUS
pruoOpeTaroT MPoOIeMbl B3aMMOJICHCTBUS C BHEIIHEH CpeIo, yueTa H3MEHCHUM
BHEIIHEH Cpelbl B JCITEIBbHOCTH OTIEJIBHBIX KOMIIAHWW, OpPHUECHTALUU
NPEANPUITUS B CIOXKUBIIUXCA yCIOBUSIX. CyTh KOHILENIUM aJONTalldU, WIIU
CTpaTeruy TMPHUCIIOCOOICHUS, COCTOUT B TOM, YTO B PEaJbHON XO3SHCTBEHHOM
KU3HU CcTpaTerus (GUpMbl — 3TO Bcerga KOMOWHAIMs HamOoJiee BBITOJIHBIX
KYpPCOB JICMCTBUI C y4eTOM (PaKTOpPOB BHENIHEH CPEIbl, TO €CTh 3TO CTPATETHS
MaHEBPUPOBAHHUSI B PACHPEICICHUH W TMEPEPACHPEICIICHUH MPOU3BOJCTBA H
TOBAPOB MEXIYy NPEANPUSATUSIMH, PACHOJIOKEHHBIMH B pa3HbIX CTpaHax, B
3aBUCUMOCTH O YPOBHSI H3JIEPKEK MPOU3BOJICTBA, CTOMMOCTH pabOYeil CHMIIHI,
TEMIIOB AKOHOMHMYECKOTO pOCTa, IMOJUTHYSCKOM CTAaOMIBLHOCTH CTPAHBL.
Konmeniys rmo6ansHOM cTpaTeruy HalpaBJICHA HAa ONTHMH3ALINIO JSITCIIBHOCTH
dupmbel. B Hell akneHTHpyeTcsl BHUMaHHE HAa HEOOXOJUMOCTH BBIPAOOTKH
€IMHOM CTpATErMy, HAIpPABICHHOW Ha ONTUMHU3ALMUIO ACATEIBHOCTH BCEU
KOpIiOpaluu, a He €€ OTAeNbHbIX 4acTed. CyllecTBYIOT pa3HbI€ HaIpaBIICHHS

3TOU KOHIIEIIIIUH.
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Bapianm

a) B ocHOBe MEHEI)KMEHTa KaK KOHILEMNIMU PBIHOYHOIO YIPABIICHHUS
JCKUT OOBEKTHBHAas TEHACHLUS K OOOOIIECTBICHUIO TPOU3BOACTBA, B
pe3yinbTaTe KOTOPOro y KpymHeHmwux ¢GupM MOSBUJIACh BO3MOXKHOCTD
BO3JICHICTBOBATh HA PBIHOK, OCYIIECTBIIASI €r0 paslell, BIMATh HA XapakTep U
MEXaHU3M 3KOHOMHMYECKMX OTHOUICHUH, PETYJIHMPYIOLUIUX CBSI3U MEXKIY PBIHKOM
U npousBoauTeneM. MEHEIKMEHT KaK KOHLENLHS PBIHOYHOIO YIpPaBICHUS
HaIlpaBJE€H Ha COBEPLICHCTBOBAHWE OPraHU3alld{ YIPABIEHUS AESATEIbHOCTBIO
OTHIENBHBIX HOpennpusasTuid. B 31Ol koHuenuuu Oonblle, 4YeM B JpYruX,
0TOOpa)xkaeTcs CBSI3b OTAEIBHBIX MPENNPUITHA C PHIHOYHBIMU OTHOLIEHHUSIMH, A
TOYHEE, C TMpoOJEMONW pEerylupoBaHHsl PHIHOYHBIX OTHOIIEHUH. 31ecCh
000CHOBBIBAETCS HEOOXOJMMOCTh B TOM WM HWHON (OpMe pEeryaupoBaTh
MPOLIECCHl PA3BUTHA, YNPABIAThH UMM, a HE IOJIAraThCs MOJHOCTHIO HA PBHIHOK,
CTUXUHMHO  PEryJIUPyIOIIUA  3KOHOMHUYECKHE  MPOLECChl.  MEHEIKMEHT

pPCAIN3yCTCA B HpaKTHIIGCKOﬁ ACATCIIBHOCTHU ¢)HpM KaK CUCTCMa YIIPpAaBJICHUAI.

0) MeHeIKMEHT pEeryJupyeTcsl 3aKOHAMU Pa3BUTHS PHIHOYHON CHCTEMBI
XO35MCTBOBAHMS M HAaNpaBJIeH Ha T'MOKOE MpUCIOCOOIEHUE MPOU3BOACTBEHHO-
COBITOBOM JIE€ATENIBHOCTH (UPMBbI K HM3MEHSIIOUIUMCS PBIHOYHBIM YCJIOBHSIM.
MeHeKMEHT Kak HayKa YNpaBlieHUs pa3padaTblBaeT CpPEACTBA U METOBI,
KOTOpBIE CIOCOOCTBOBAIM OBl HamOosiee A(HPEKTUBHOMY JTOCTHKECHHIO IIejeit
OpraHu3alliy, TOBBIIIEHUIO TMPOU3BOJUTENBHOCTH TPyAa M PEHTAOEITBHOCTH
ITPOU3BOJICTBA UCXOAS W3 CIIOKUBIINXCA YCIOBHM BO BHYTPEHHEH M BHEIIHEW
cpeae. OTCroa TMOSABIEHUE W DPa3BUTUE B COBPEMEHHBIX YCIOBHAX HOBBIX
MO/IXO/I0B K YIIPaBJIEHUIO, OPUEHTUPOBAHHBIX HA PEIICHUE MPOOIEM yIpPaBICHHUS
B KPYIIHBIX IPOMBIIUIEHHBIX (PUpMax, MEXIYHAPOIHBIX N0 chepe AesTENbHOCTH
— TpaHCHAUMOHAJIBHBIX Koprnopauusx. [Iogxox K ympaBiIeHHIO KakK K ITPOLIECCY
ONpENENSIeT YIPaBICHUE KaK MPOILECC, B KOTOPOM JEATEIbHOCTb, HAIlPaBJICHHAs
Ha JIOCTMIKEHUE LIeJIel OpraHu3alii, paCCMATPUBAETCS HE KaK €IUHOBPEMEHHOE
JIEHUCTBUE, a KaK CepHsl B3aMMOCBS3aHHBIX HEMPEPBIBHBIX NEUCTBUN — (PYHKITUI
ynpapieHusi. OnTUMalbHbI HAOOp BKIIOYAET: IUIAHUPOBAHME, OPraHU3aLUIO,
pacnopsINTENbCTBO, MOTHBALMIO, PYKOBOJACTBO, KOOPAMHALIMIO, KOHTPOJIb,
KOMMYHMKAIMIO, HCCIEAOBAaHUE, OLEHKY, NPHUHITHE pELeHuil, mnoadop
IIEPCOHAJIA, MPEACTABUTEIBCTBO M BBEICHHE IEPETOBOPOB WM 3aKIOUYEHUE
CIEJOK.
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Bapianm

a) CucTeMHBII NOAXOJ MPEANOJaraer, YTO IPUTOJHOCTh PA3THYHBIX
METO/IOB YIIpaBJIEHUS onpeaenseTcs cutyamueil. [IockoibKy cyliecTByeT oounme
(dakTOopoB Kak B caMOW OpraHu3alud, TaKk W B OKpYXKalolled cpene, He
CYLIECTBYET €IMHOIO JIyYIIEero crnoco0a ympaBiieHHs opranHuzanuei. CambiM
3¢(}eKTUBHBIM B KOHKPETHOW CHUTyalldd CTAHOBUTBHCS METOJA, Hauboee
COOTBETCTBYIOIIMUIA NaHHOW cuTyanuu. CHUTYallMOHHBIM MOJIXOJl BHEC OOJBIION
BKJIaJI B TEOPUIO YIIPABJIEHHUS, TOCKOJIBKY COJIEPKUT KOHKPETHBIE PEKOMEH AN
0 TPUMEHEHHUIO HAYYHBIX MOJOKEHUN K MPAKTUKE YNPABICHUS B 3aBUCUMOCTHU
OT CJIOKMBIIEHCS CUTYyallMu U yCIIOBUU. [10]1 cuTyamuen moHMMar0T KOHKPETHBIN
Habop 0OCTOSITEIIbCTB, KOTOpBIE OKa3bIBAIOT BO3/ICHCTBUE Ha
(YHKIIMOHUPOBAHKUE OpPraHU3allid B AaHHOE BpeMs. Mcrosb3ys CUTyallMOHHBIX
HOJXOJ, YIPABIAIOIIME MOTYT IOHATh, KaKM€ METOAbl M cpeAcTBa OyayT
HaWIydlIuM 00pa3oM CHOCOOCTBOBATh JOCTMIKEHMIO LI€Jel opraHu3auuu B
KOHKpETHON curyanuu. CUTYyallMOHHOM ITOAXOJ IPEANOJaraeT OIpecICHUE
OCHOBHBIX BHYTPEHHMX M BHEUIHMX (AKTOpOB, KOTOpBIE BO3ICHCTBYIOT Ha
(YHKIIMOHUPOBAHHUE OpraHU3ALIH.

0) Jlis mpakThueckux I1elied MEHEIKEphl paccMaTpPUBAIOT TOJIBKO TE
(bakTOpbl, KOTOpPbIE OKA3bIBAIOT BIIMUSIHUE B KaXXJAO0M KOHKPETHOW CHUTYyallUH.
3agaya MEHEHKMEHTAa KakK HAayKd YIOpPaBJIEHUS COCTOUT B IOBBIIICHUH
MPAKTUYECKON 3HAYUMOCTH HCCIICIOBAaHUN, OpPUEHTAIlMM WX Ha pa3padOTKy
IIPUHILIMIIOB U METOJO0B, JAIOIIUX BO3MOXHOCTH IPAKTUYECKU PELIATh B TEX WIIU
WHBIX YCJIOBHSX MPoOsieMbl (DYHKIIMOHUPOBAHUSI OpraHu3aiiui. B coBpeMeHHbIX
YCIOBHUSIX IIUPOKO PACIPOCTPAHEHO MHEHME YYEHBIX O TOM, 4YTO IIPOLECC
YIPaBJIEHUs €CThb UCKYCCTBO, CYTh KOTOPOIO COCTOMT B IPUMEHECHUHM HAYKU K
pEaTbHOCTSIM CUTYyaIluH, a CJIEA0BATENbHO, K MpakTuke. OCyIIECTBISET Jt00bIe
BHJIbl TPEANPUHUMATEIBCKON JEATEIIbHOCTH, HANPABICHHOW Ha IOJYyYECHUE
npuosLTu. ConepkaHrue MEHEPKMEHTA, TAKUM 00pa3oM, COCTOUT B JTIOCTHIKCHHUH
dbupmoil  ompeneNeHHBIX ~ PE3yIbTATOB B XOAE  MNPEANPUHUMATEIIbCKOU
nestenbHOCTH. llenmu BCSAKOW OpraHu3aliiy  MpeanoJiaraloT Mpeodpa3oBaHUe
peCypcoB sl JOCTMKEHMSI KOHEUYHBIX pe3yJbTaToB. /[l ux peanuszauuu
HEOOXOJAMMO OCYIIECTBJICHHE DPA3JIUYHBIX BUIOB JesATEIbHOCTH — (yHKIMiA. B
3aBUCUMOCTH  OT  KOHKPETHBIX  (YHKIIMHA  OpraHu3aiusi JeiauTcs  Ha
MOJpa3ACIICHNUs, BBIMOJHSIIOMINE BO3J0KEHHBIE HA HHUX 33/a4d 10 pealn3aluu

cnienuUIeCcKuX MeIeH.
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Bapianm

a) MeHeKMEHT Kak CHUCTeMa YIpaBlIeHHUs, B KOTOpOW (upMa uim ee
MOJIpa3/IeJIeHUs BHICTYNAIOT KaK yIpaBisieMblit 00beKT. [lpu n3yuennn gpupm kak
OOBEKTOB yIpaBJ€HUS NEPBOCTENEHHOE 3HAYEHHE HMMEIOT B3aUMHBIE CBS3HU
MeXy Oosiee MENKUMHU M3 KOTOPBIX OHU COCTOST. COBOKYNHOCTH OOBEKTOB,
paccMaTpuMBaEeMbIX KaK €QUHOE IIeJIoe, Has3bplBalOT cucrteMoi. Cucrema
yIOpaBleHUs TOJDKHA paclojiaraTb MaTepuaibHBIMU, (PMHAHCOBBIMH, TPYIOBBIMU
U JpYTUMHU pecypcaMy, OOECHEYHMBAIOIIMMU pEATU3alUI0 YIPABICHYECKHUX
BO3JCUCTBUN. YTPABICHYECKHE BO3JACHUCTBUS IIOCTYNAIOT B HCIIOJIHUTEIBHBIE
OpraHbl KaKk U3HYTPHU YIPABIEMOI0 00bEKTA, TaK U U3BHE, TO €CTh U3 BHEUIHEH
cpenpl. Hannume nHdopmanmuu o BHEHIHEH cpene U BBIBOABI O €€ BIMSHUU Ha
CUCTEMY YIpaBJICHUS MOBBILAIT 3(P(PEKTUBHOCTH CHUCTEMBI, IOCKOJIBKY
MO3BOJISIIOT CBOEBPEMEHHO BHOCHUTH KOPPEKTUBBI B IMPOLIECC YHPABICHHUS U
MpUCHocadIuBaThC K U3MEHEHHSIM BHEIIHEW Cpelbl — PHIHOYHBIX YCIOBHM U
CUCTEMBbl UX peryiupoBaHus. OCHOBHOW OIIEHKOW 3(h()EeKTUBHOCTH U KadyecTBa
YIOPABICHUS CIY)KUT CTENEHb JOCTHIKEHHUS TIIOCTAaBJICHHBIX LEJEH, Kak Ha

TEeKYLIUI NEPHOJ], TAK U Ha CPEIHE- U JOJITOCPOUYHYIO MTEPCIEKTHUBY.

0) IlpunsTtue pemieHuss — mpeporaTiBa MEHEIKEPOB BCEX YPOBHEM,
UMEIOIINX  COOTBETCTBYKOIIME IIOJHOMOYHMs. MeHemkep paccMaTpuBaeT
MPUHUMAEMOE PEIIEHUE C TOYKH 3PEHUS JIMI, OTBEYAIOUIMX 32 JOBEICHUE
pelIeHnud 10 UCIIOJHUTENEH, U JIMIl, 00ECIIeYUBAIOIIUX KOHTPOJIb UCIOJHEHHUS.
DT0 3acTaBisIET MEHEKepa HE TOJIBKO BBIOMpATh MEPhI BO3ICHCTBUS U CPEJICTBA
KOHTpPOJI,, HO M pPAacCMAaTpPUBATh BAPUAHTHl PEUICHWM B OTHOLICHUM HX
MPaKTHYECKON OCYIIIECTBUMOCTH B JIAHHOM KOHKPETHOM OOCTaHOBKE. AHaW3
MH(pOpMAaIUU U TIPUHATHS Ha €€ OCHOBE YIIPABJICHUECKUX PEIICHUM COCTaBJISIIOT
TEXHOJIOTUIO MEHEIKMEHTa. Mepapxusi B CHCTEME YyHOpPaBJICHUS pPEUIaeT
mpoOJemMy mepenadyd OTBETCTBEHHOCTH Ha 0o0Jiee HU3KHE YPOBHU YIPABIICHMUS,
LEHTpAIU3alMd Y ACUCHTPAIM3ALUU IPOLECCAa MPUHATHS PELICHUH U CcaMOu
opranuzanmu yrnpasieHus. [Iporecc GpyHKIIMOHUPOBAHUS CHUCTEMBI YIIPABICHUS
BKJIIOYAET pabdoTy MO €€ COBEPIICHCTBOBAHHMIO W PAI[MOHAJIM3AIMH, MOCKOJIbKY
COBPEMEHHBIM MEHEP)KMEHT OCHOBAaH Ha paIlMOHAJIBHBIX CIIOCO0aX MPUHATHS
pemeHni. Ka)kapiil acriekT moaxo1a K MEHEDKMEHTY KaK K CUCTEME YIIPABIICHUS

TpeOyeT ee N3ydeHUsl B CTATHKE U TMHAMHUKE.
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Bapianm

a) Koneunas 1enp MEHE)KMEHTa COCTOUT B 00€CIIeYeHNH MPUOBLTLHOCTH,
WIH JOXOJHOCTH, B JEATEIBHOCTH (UPMBI IyTEM PAllMOHATBLHONW OpraHHU3aIlH
MIPOM3BOJCTBEHHOIO Tpoliecca, BKIOYAs YIPaBICHHE MPOU3BOJICTBOM U
pa3BUTHE  TEXHUKO-TEXHOJOTWYeckoW  0a3pl, a Takke dddexTuBHOE
UCIIOJIb30BaHUE KaJPOBOTO TIOTEHIMANa MpPHU OJHOBPEMEHHOM TOBBIIICHUH
KBaJIM(UKAIIMHM, TBOPUYECKON AKTUBHOCTH U JIOSIIBHOCTH KaKJOTO pabOTHUKA.
[IpuObutbHOCTH ~ GUPMBI  CBHUAETENBCTBYET 00  3¢h(dEeKTUBHOCTH €€
MIPOU3BOJCTBEHHO-COBITOBON  JCSITENHOCTH, KOTOpash JIOCTHTaeTcsl IyTeM
MHUHHMMU3ALMHU 3aTpaT U MaKCHUMHU3ALUHU JIOXOJIOB OT PE3YyIbTaTOB MPOU3BOICTBA
— BBINTYCKa MPOAYKIIMU U YCIyr. MeHeDKMEHT TIPU3BaH CO3/1aBaTh yCIOBHS IS
ycremHoro (GyHKIMOHUPOBaHUS (UPMBI UCXOJ U3 TOTO, 4TO MPHUOBUIbL — HE
OpUYMHA CYLIECTBOBAHUSA (PUPMBI, a pe3ysibTaTa €€ AEITEeIbHOCTH, KOTOPBIA B
KOHEYHOM HTOTe OMpefenseTcs pbhIHKOM. [IpuObulb cO3MaeT TapaHTHH K
AanbHeneMy QyHKIMOHHPOBAHUIO (PUPMBI U €€ HAKOIUICHNE Ha TIPEINPHUITHN B
BUJE pa3IUMYHBIX pE3EpPBHBIX (HOHAOB IMO3BOJISIET OrPAaHUYMBATH PHUCKHU,
CBSI3aHHBIE C peaju3aluedl ToBapoB Ha pbIiHKE. CHUTyallsl HA PbIHKE MOCTOSHHO

MCHACTCA, ITPOUCXOOAT U3BMCHCHHA B IIOJIOKCHHH Ha PBIHKC KOHKYPCHTOB.

0) Baxueimeld 3amadeil MEHEIKMEHTA  SBISETCS  OpraHu3alus
MIPOU3BOJICTBA TOBAPOB U YCIYr C Yy4€TOM MOTpPEOHOCTEH MOTpedOuTeneil Ha
OCHOBE HMEIOIIUXCS MATePHANBHBIX W JIIOJICKUX PECYpCcOB M OOeCIeUeHUE
PEHTAa0CTbHOCTH JACATEILHOCTH MPEANPUIATHN U €r0 CTAaOMIIBHOTO TMOJI0KEHUS Ha
pbIHKE. BpITIONHEHHE 3a7a4 MEHEIKMEHTA IO PEeryJMpPOBAHUIO, OpraHU3aIUuu
KOOPAWHAIIUYA U KOHTPOJIIO HaJl MPOU3BOJCTBEHHBIM MPOIECCOM U JOCTHKEHUEM
HaMEUCHHBIX IIeJIE TOJy4aloT OIIEHKY Ha pbIHKE. 3ajJaud yIpaBJICHUS
HETIPEPHIBHO  YCIOXKHAIOTCS 1O MEpe pocTa MacmTadoB IMPOU3BOJICTBA,
TpeOyromero oOecreyeHuss BCE BO3PACTAIOIIMMH 00bEMaMH PECYpPCOB —
MaTepUalibHbIX, (PUHAHCOBBIX, TPYJOBBIX. XapaKTepHbIC [JII MEHEKMEHTa
YepThl BKJIOYAOT SKOHOMUYECKHUH, COLMAIIBHO-TICUXOJIOTHYECKUM, MMPABOBON U
OpraHU3alMOHHO-TEXHUYECKUH acrekThl. CopepikaHue SKOHOMHUYECKOTO acTieKTa
COCTaBJIIET yNOpaBJICHUE MPOLIECCOM MPOU3BOACTBA, B XOJI€ KOTOPOTO
JIOCTUTACTCS KOOPJUHAIMS MAaTEPHAIBHBIX U TPYAOBBIX PECYPCOB HEOOXOAMMBIX

11t 3 PEKTUBHOTO TOCTHXKEHUS 1IEJIEH.
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Bapianm

a) VHnuBuUIyanbHBIM NpEeIIPUHUMATENb MOXET OBITh COOCTBEHHUKOM
Kanuraja, BIOXKEHHOTO B KOHKPETHOE MMYIIECTBO, 00siafasi MpaBoM BiaJICHUS,
MOJIb30BAHUS U PACIOPSHKEHUS JTUM HUMYIIECTBOM, TO €CTh BBICTyHaTh B
Ka4yecTBE €JMHOIMYHOIO BiaJleNblia U yIpaBISIolero UMyIIECTBOM, KOTOPOE OH
BKJIQ/IBIBAET B OPraHU3aLMI0 XO3SHCTBEHHOTO Mpoliecca, MPUBJIEKAET i ITOr0
HeoOXouMbIe pecypchbl. IHIUBUAYaIbHBINA NMPEANPUHAMATENh KaK (U3NYECKOe
JHUI0 MOKET HE UMETh COOCTBEHHOTO KamuTaja M UMYIIECTBA, a IPHUBIICYD
3aeMHBIE CpEICTBA W apPEHJOBAHHOEC HMYIIECTBA JUIsI  OpraHU3aliH
XO3AWCTBEHHON JESTETbHOCTH, KOHEYHBIM pEe3yJbTaTOM KOTOpoil Oyzaer
HOJyYeHUE MPEANPUHUMATENIBCKOIO J0X0Ja M MPUObUIM. HHAMBHUIYaJIbHOE
OpEeIIPUHUMATENBCTBO  MPEANOiaraeT Haauyue Yy  (U3MYECKOro  Juia
IOPEINOChUIOK Ul OpraHU3alud XO3AWCTBEHHOM JEeATENbHOCTH, KOTOPOHl OH
MOXKET  YNpaBisATh  CAMOCTOSITEIbHO  JIMOO  HAaHATh  YHIPABISIOLIETO.
WuauBuayanbHas NOpeAIpUHAMATENbCKas AESITENIbHOCTh MOJIYy4YWIa IIUPOKOE
pacnpoCTpaHEHUE B COBPEMEHHBIX YCIIOBUSAX B HOBBIX OTPacisiX, CBSI3aHHBIX C
BBICOKOM TEXHOJIOTHEH M HOBAaTOPCKUMH HICSIMH, IJIE B KauecTBE (PUBNUYECKUX
JUI BBICTYNAIOT MHXKEHEPbI, KOHCTPYKTOPHI, oOOJajalplue MaTeHTaMd |
UMEIOIIMEe (UHAHCOBbIE CPEJCTBA HA OPraHM3alMI0 M BHEAPEHUI0 HUX B

IMPOU3BOACTBO.

06) MeHemKMEHT Kak CaMOCTOSITeNIbHBIM BHA  MpodecCruoHaTbHOM
JEsTeIbHOCTH MpEeJIoiaraeT, 4YT0 MEHEKep HE3aBUCUM OT COOCTBEHHOCTH Ha
Kanutai GupMbl, B KOTOpOi oH padoTaeT. OH MOXKET BIAJETh aKIUAMUA (DUPMBI,
a MOXKET M He MMETh X, paboTas 1o HaliMy Ha JOJDKHOCTH MeHemkepa. Tpya
MEHEIKepa - 3TO TPOU3BOAUTENbHBIA TPYJ, BO3HUKAIOIMIMA B YCIOBHUSAX
KOMOMHHUPOBAaHMSI BBICOKOTEXHOJIOTUYHOI'O NMPOU3BOJICTBA C BBHICOKUM YPOBHEM
cnenuanu3andd  paboTHukoB. (ObecreunBas CBS3b U €AMHCTBO  BCETO
MIPOM3BOJCTBEHHOIO  Mpolecca, MEHEIKMEHT OOBeAMHSET PaOOTHUKOB
Pa3IMYHBIX CIENUAIHHOCTEH: MHXKEHEPOB, MPOCKTHPOBIIMKOB, MapKETOJIOTOB,
SKOHOMHCTOB,  CTaTUCTUKOB,  TICHMXOJIOTOB, IUTAHOBUKOB,  OyXTaJaTepoB
paboTaronmx Moj PyKOBOACTBOM MEHEIKEpa, YIPABISAIOMIETO MPEANPUITHEM,
POU3BOJICTBEHHBIM OTJENEHHEM Wi (GupMoil B 1eiaoMm. TepmuH "meHemxep”
0003HAYaeT TPUHAIIKHOCTh KOHKPETHOTO JMIa K MNPOPEeCcCHOHATHHON
JCSTEIbHOCTH B KauyeCTBE YIPABISIONMIET0 (UPMBI HE3aBHCHUMO OT YPOBHS

yIpPaBIICHHUS.
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Bapianm52

a) KoHuenuuss aIMHUHHCTPATMBHOIO YINpAaBIEHHsS HaIpaBi€HAa Ha
pa3paboOTKy OOIIKUX MPOOIEM U MPUHILIUIIOB YIIPABICHUSI OpraHU3alUe B LIETIOM.
B pamkax stoit konuenmuu B 20-¢ roAbl ObUIO CHOPMYIUPOBAHO TMOHSATHE
OpraHU3alMOHHON CTPYKTYphl (DUPMBI KaK CHCTEMbI B3aUMOCBSI3€H, MMEIOIICH
OTpeeeHHYI0 nepapxuio (IpuHIMN uepapxuyHoctu). [Ipu 3ToM opranuzanus
paccMmarpuBajach KaK 3aMKHYTas CHCTEMa, YIydlleHHe (YHKIIMOHUPOBAHUS
KOTOpOH obOecreunBacTCss BHYTPU(PUPMEHHOW pallMOHAIN3aIMeH IeATeTbHOCTH
0e3 ydera BIUSHUS BHEIMHEW cpenbl. [losBUIOCH TOHMMaHWE TOTO, 4YTO
OpraHu3alMe MOXXHO  YIpaBJisATh CHCTEeMaTHU3UpOBaHO, 4TOOBl  OoJee
3¢(}EeKTUBHO JOCTUTaTh Liejeil. DTa KOHLENLHUs MOJy4yusia TakkKe Ha3BaHUE
KJIaCCHUYECKOM Teopur ynpaiieHUs. (COrjacHO KOHIEMIMU OJIHOTO U3
IIPEACTABUTENEN KIACCUYECKON Teopuu yrpasieHus A. Paions, "ynpabisTh -
3TO 3HAYUT MNPEABUIETh, OPraHU30BBIBATH, PACHOPSKATHCA, COTJIACOBBHIBATD,

KOHTPOJIMPOBATh".

0) UccrnenoBanusi, mpoBeCHHbIE aMEPUKAHCKUM TcuxojoroM A. Macnoy,
II0Ka3aJIi, YTO MOTUBAMH IOCTYIIKOB JIXOJIEH SBISIOTCSA HE IKOHOMUYECKUE CUJIBI,
KaK CUHATAJIA CTOPOHHUMKHM KOHIIENIMH HAYYHOI'O YIIPABIICHMS, a DPa3JINYHbIE
MOTPEOHOCTH, KOTOpPhIE HE MOTrYT OBITh YJIOBJIETBOPEHBI B JIEHEKHOM
BbIpaKeHUU. Peub 111a 0 TOM, YTO MPOU3BOJUTEIBHOCTh TPyAa padO4YMX MOIJIa
HOBBIIIATHCSI HE CTOJIKO B CBSI3U C YBEJTMUYEHHUEM 3apaO0THOM IJIaThl, CKOJIBKO B
pe3yibTaTe HM3MEHEHUsI OTHOUICHHM MEXIy pabodyuMH UM MEHeIKepaMH,
MOBBIIICHHS YOBJIETBOPEHHOCTH PabOYMX CBOMM TPYAOM M OTHOIICHHUSIMH B
KOJUIEKTUBE. DTa KOHLEMLHNS, MOJy4YrBIlasg Haubospliee pacnpoctpaneHue B 30-
50-e rompl, OCHOBaHA HAa BaKHEHIIEM MOJOKEHWH O TOM, YTO MPUMEHEHUE
IIPUEMOB  YNIPABJICHUS MEXJIMYHOCTHBIMA OTHOILUICHMSMHU [UIS  ITOBBILICHUS
CTETNIEHU YAOBJIETBOPEHHOCTH paOOTHUKOB pe3yjibTaTaMH CBOEro TpyZda
COCTaBJIIET OCHOBY MOBBILIEHUSI €r0 MPOU3BOAUTENbHOCTH. Ha coBpemMeHHOM
JTane BaKHEWIIee 3HAYEeHUWE B TEOPHUM YIIPABIEHUS MPUOOPETAIOT MPOOJIEMBI
B3aUMOJICMCTBUSL C BHELIHEW CpenoM, yyeTra W3MEHEHUM BHELIHEH Cpelnbl B
NEATEIIBHOCTA OTHAEJIbHBIX KOMIIAHWW, OPUEHTALUU NPEIIPUATHS CIIOKUBILINECS

YCIJIOBHO.
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Bapianm 53

a) MeHemKMEHT Tpu3BaH CO37aBaTh YCJIOBHS JUIA  YCHENTHOTO
GbyHKIIMOHUPOBaHUS (UPMBI HCXOAS W3 TOTO, YTO MPUOBLIL - HE NPHYMHA
CYIIECTBOBAaHMS (UPMBI, a PE3YNbTAT €€ NEATCIbHOCTH, KOTOPHIA B KOHEYHOM
UTOre ompenenseTcss pblHKOM. [IpuOBUIb co3MaeT omnpenencHHbIE TapaHTHH
JabHerIeMy (YHKIIMOHUPOBAHHUIO (PUPMBI, TTIOCKOJIBKY TOJIEKO TPUOBLIL U €€
HaKOIJICHUE Ha MPEANPUITHHA B BUJE PA3TUIHBIX PE3EPBHBIX (DOHIOB MO3BOJISIOT
OTpaHWUYHMBATh W TPEOJIOJICBATh PHUCKHU, CBS3aHHBIC C peaM3alyeil TOBapOB Ha
peiaKe. CUTyanusi Ha PHIHKE, KaK W3BECTHO, MTOCTOSTHHO MEHSETCS, POUCXOMIST
U3MCHEHUSI B TIOJIO)KCHMH Ha PBIHKE KOHKYPEHTOB, B YCIOBHSX W (opmax
(buHaHCUPOBAHUS, COCTOSIHUM XO3SUCTBEHHON KOHBIOHKTYPBHI B OTpaciid WU B
CTpaHE B IIEJIOM, B YCJIOBHUSIX TOPTOBJIM HA MUPOBBIX TOBAPHBIX phIHKax. OTCrO/1a
MMOCTOSTHHOE Hanmuuue pucka. L[empro MeHeKMEHTa B 3TUX YCIOBHSAX SBISICTCS
MMOCTOSTHHOE TIPEOJIOJICHUE PHUCKAa WM PHUCKOBBIX CHUTyalliii HE TOJBKO B
HACTOSIIIIEM, HO M B OyJyIeM, JJisi 4ero TpeOyIOTCs ONpe/eIeHHbIE pe3epBHbBIC
JICHE)KHBIE CPEJICTBA W MPENOCTaBICHUE MEHEIKEepaM OIPEIeNIEHHON CTENeHU
CBOOOJIBI W CaMOCTOSITEIPHOCTH B XO3SHWCTBEHHOW JESATEILHOCTH B IIEJAX

6BICTp0F0 pearupoBaHus U aAallTalu K USMCHAIOIIUMCA YCIIOBHAM.

0) Jlrobast cuTyauus, BO3HHMKAIOIIAs B IMPOLIECCE YMNPABICHUS, SBIACTCS
3aja4eil ISl pyKOBOJIUTENSI — MEHEDKepa U TpeOyeT OT HeTo MPUHSATHS PEIICHUH
U, B YaCTHOCTH, B OTHOILIEHUH MU3MEHEHUS LEJed U MPOorpaMMbl JIEUCTBUNA. ITO
KacaeTcss BCEX YpOBHEW ympaBieHHUs. YmpaBisieMblii oObeKT (pupma wim ee
XO3SIICTBEHHO CaMOCTOSATEIbHBIE MOAPA3JEICHUS), KaK YK€ TOBOPUJIOCH BBIIIIE,
MMEET BHEIIHIOI CPeIy - PHIHOYHBIE OTHOIICHMS, K COCTOSIHHMIO KOTOpPOH OH
JIOJDKEH  MpucnocabinuBaThcsi Ha  OCHOBE  oOpaTHOM  cBsi3zu.  Bcedxoe
YIOPaBIEHYECKOE pEIIeHHE - 3TO pe3yJbTaT OOpaTHOW CBSI3U C PHIHKOM U
ApPYyTMMHU  DJIEMEHTaMH  BHEUIHEH  cpelnbl.  YTNpaBlIEHUYECKHE  PELICHUS
MPUHUMAIOTCS Ha OCHOBE HMH(pOpMalud, MoxydaeMoll u oOpabarhiBaeMol B
nporecce TOJATOTOBKM — perneHwid. [IpuHsATOE ympaBiIeHUECKOE pelleHue
KOHKPETH3UPYETCs JJIsi WCIOJHUTENEeH W KOHTPOJS 3a BBINOJHEHHEeM. MHaue
rOBOPsI, YIPABICHUECKOE pPEIICHHE JOKHO COAEpKaTh OTBET Ha BOIPOC - Kak

peanu3oBaTh NPUHATOE PEMICHUE U KaK IPOKOHTPOJIUPOBATH €r0 UCIIOJIHEHHUE.
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Bapianm 20

a) XapakTepHbIe ISl MEHEI)KMEHTa 4epThl BKIKOYAIOT 3KOHOMHYECKH,
COLIMAJIbHO-TICUXOJIOTHYECKUM, TPAaBOBOM W  OPraHU3alMOHHO-TEXHUYECKUN
acnekTbl. ConepKaHME SKOHOMHUYECKOIO AacleKTa COCTABJISIET YIPAaBJICHHE
IPOLIECCOM TPOU3BOACTBA, B XOAE KOTOPOTO JOCTHIaeTcsi KOOpIWHALIMS
MaTEepUAIbHBIX M TPYAOBBIX PECYpCcOB, HEOOXOAUMBIX ISl 3(PHEKTUBHOTO
nocTwxkeHus 1ened. ColUalbHO-TICUXOJOTHYECKHE aCHEKThl XapaKTEPHU3YIOT
NEeATENBbHOCTh 0CO0O0M T'PYNIBI JIMI] IO OPTaHU3ALMK U PYKOBOJACTBY YCHIIUSMH
BCEro TMepcoHana (UpMbI ISl JOCTIDKEHHUs TMocTaBieHHBIX 1eneid. Croma
OTHOCHUTCSI CUCTEMA BJIACTH, MOCPEICTBOM KOTOPOW PETYIUPYIOTCS OTHOLICHUS
MEXJly PYKOBOJUTEIEM M MOJYMHEHHBIMM, a TaKXe coluaibHas (QyHKUUSA, B
KOTOPOM OTpa)karoTcsi KyJIbTypa OOIIECTBa, €ro TPaaUuIlNK, IIEHHOCTH U OObIYau.
[IpaBoBOIl acmeKT MEHEIXMEHTa OTPAXKAET CTPYKTYpY TIOCYdapCTBEHHBIX,
MOJIUTUYECKUX U SKOHOMUYECKUX MHCTUTYTOB, IPOBOJUMYI0 MMHU MOJHUTHKY H
ONpENesieMOe UMH  3aKOHOJATENbCTBO. BakHeillee 3HaYeHUE HMEIOT
[IOJIO’)KEHUSI TOPrOBOIO IIpaBa MO BOIpOcaM Co3/4aHus (upM, 3aKIIOYEHUS
KOHTPAKTOB, IPOMBIIIJIEHHOM COOCTBEHHOCTH, a TakKXke TOCYJapCTBEHHOE
peryiaupoBaHre OW3HEeca, BKJIIOYAIOIIEE AHTHUTPECTOBCKOE 3aKOHOAATENbCTBO,

HAJIOTI'OBYIO IIOJIMTUKY, TOPIrOBO-ITIOJIUTHYCCKHUEC CPEACTBA U JP.

0) B coBpeMeHHOM NOHMMAaHUM MEHEIDKEpP - OTO PYKOBOIUTEIb WIIU
VIPABJIAOMINK, 3aHUMAKOIMKA IOCTOSIHHYK) JIOJDKHOCTh W HAJICJICHHBIN
MOJTHOMOYUSIMU B 0O0JaCTH TPUHATHUS PEIICHUH TI0 KOHKPETHBIM BHUIAM
NeATebHOCTH  (UPMBI,  (YHKIIMOHUPYIOIIEH B  PBIHOYHBIX  YCJIOBHSX.
[Ipenmomaraercs, YTO NPUHUMAEMBIE MEHEIKEPOM PEUICHUSA  SBIISIFOTCS
000CHOBaHHBIMH M BBIpA0ATHIBAIOTCA Ha 0a3e MCIONB30BAaHUS HOBEHIITHX
METOJIOB YIIPABJIEHUS: MHOTOBAPUAHTHBIX PACUYETOB C MOMOIIBIO KOMIIBIOTEPHOMN
TexHUKU. CBOMCTBEHHBIC PHIHKY PUCK U HEOMPEACICHHOCTh CUTYallUh TPEeOyIOT
OT MEHEKEPOB CaAMOCTOSITEIbHOCTH W OTBETCTBEHHOCTH 34 IMPUHUMAEMBbIC
perIeHus, COCOOCTBYIOT MOUCKY ONTHUMAJIbHBIX OPTraHU3AI[MOHHBIX W HAYYHO-
TEXHUYECKUX PEIICHUH OTHOCUTEIIBHO HOBOBBEICHUU. KaxXApli MEHEIKEp M
MPE¥kKJI€ BCETO PYKOBOJUTEINb BBICIIETO 3BE€HA YIPABJICHUS JOJDKHBI [IOHUMAT,
YTO MX (UpPMa OCYIIECTBISET CBOK JCATEILHOCTh B PHIHOYHBIX YCJIOBHUSX U

HCJIMKOM 3aBUCHUT OT PbIHKA.
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Bapianm

a) IlpennpuHUMAaTENbCTBO - 3TO OCHOBHOM BHJ CaMOCTOSITEIbHON
X031 CTBEHHOU NEATCIIBHOCTH OCYILIECTBISIEMON duznyecKkuMu u
IOPUIMYECKUMHU JIMLAMU, UMEHYEMBIMU NIPEANPUHUMATENSAMU, OT CBOETO UMEHU
M Ha CBOM PHUCK Ha NOCTOSIHHOM OCHOBE. JTa AEATEIbHOCTh HalpaBj€Ha Ha
JOCTIDKEHHE  HAMEUEHHOro  pe3yibTata  (MOJMydyeHHe  MpuObUIA  WIU
MPEANPUHUMATENIBCKOTO JI0X0a) IIyTEM HAaWIY4YlIEro MCIOJIb30BAaHUS KaluTala
U PECypCcoB SKOHOMHUYECKH 000COOJIEHHBIMU CYOBEKTaMU PHIHOYHOTO XO35IMCTBA,
HECYIIMMH TMOJHYI0 UMYIIECTBEHHYI0 OTBETCTBEHHOCTbh 3a PE3YJIbTAaThl CBOEH
NESATEIBHOCT M TMOAYMUHSIIOUIMMUCS TMPAaBOBbIM HOpMaM (3aKOHOJATENIbCTBY)
CTpaHbl peructpauuu. [IpennpuHUMAaTeIbCTBO KaK OCOOBIH BUJ JESTEIBHOCTH
MPEANOIAraeT HalIu4ue y CyObeKTOB 3TOM IEATEIbHOCTH ONPEIEIEHHOTO 00pas3a
MBIIUIEHHS, OCO00ro CTWUJS U THUINA XO3AWCTBEHHOTO TMOBEACHHS. OITO
MPOSIBJISIETCS. B 0COOOM TBOPYECKOM OTHOILIEHHUH K JI€Ty, CBOOOIHOM MPOSIBICHUH
UHULMATUBBI,  TOCTOSSHHOM  CTPEMJICHMM K  HOBaTOPCTBY,  IIOHCKY
HETPAJUIMOHHBIX PEIIEHU M BO3MOXHOCTEH, pacCHIMPEHUIO0 MaciiTaboB U
c(epsl 1eATeIbHOCTH, TOCTOSHHON TOTOBHOCTU K PUCKY M U3BICKaHUIO CIIOCOOOB

€Tro Ipcoa0JICHUAA.

0) IlpennpuHuMarenbckasl IEATENbHOCTh OCYIIECTBIACTCS (PU3NYECKUMHU

U IOpUANYECKMMHU JiMHaMu. @Ou3nyeckue auna - 3TO HUHIWBUIAYaTbHbIC
MpeANPUHUMATENH, IIPaBOBOE TOJIOKEHUE KOTOPBIX peryiupyercs
COOTBETCTBYIOIIUMU 3aKOHAMH, o KOTOPBIM OHU HAAEIAOTCS

IIPaBOCIIOCOOHOCTBI0O UM JIEECIIOCOOHOCTBIO: CIIOCOOHOCTBIO K COBEPIICHUIO
IOPUIMYECKAX aKTOB (3aKIIOYCHHIO CJEJOK); K HAJCIICHUIO IpaBaMU U
00s3aHHOCTSIMH; K HECCHHIO HWMYIIECTBEHHOW M JIPYrod OTBETCTBEHHOCTH.
IOpuandeckoe U0 - 3TO HOCHUTENh MMYIISCTBEHHBIX MPaB U OO0S3aHHOCTEH.
OHO BBICTYIIa€T B XO3SMCTBEHHOM O0OpOTE€ OT CBOErO0 WMEHH; CYIICCTBYET
HE3aBHCHMO OT JIMI, BXOJSIIIMX B €ro COCTaB; HECET CaMOCTOSTEIBHYIO
UMYIIECCTBEHHYIO OTBETCTBEHHOCTH I10 00s3aTelbCTBAaM, B KOTOPBHIC OHO
BCTymaeT. VIMyIIeCTBO IOPHIMYCCKOro JHia 000CO0IsIeTCS OT JIMYHOTO
UMYIIECTBA €ro WieHOB. [IpeqnpruHUMaTenbeKas e TeIIbHOCTh (PU3MUCCKUX JTHI]

OTHOCHUTCS K MHIUBUAYAJIbHOW (YACTHOM) IPEANPUHUMATEIbCKOUN €SI TENLHOCTH.
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Bapianm

a) IlpeanmpuHUMATENbCTBO MpENINONiaraeT HaJU4Yue SKOHOMHYECKU
000COOJIEHHBIX CYOBEKTOB PBIHOYHOI'O XO3SIMCTBA, KOTOPBIE BCTYHNAIOT MEXKAY
co0oif B MpaBOBBIC, IOPUANYECKUE, (UHAHCOBBIE U APYTrUe OTHOIICHUA. Takux
CyOBEKTOB MMEHYIOT NapTHEpaMH, KOHTpAareHTaMH, CTOPOHAMHU B CIEJKE U TIp.
DKOHOMMYECKas 000CO0JIEHHOCTD O3Haydaer ux XO35IIICTBEHHYIO
CaMOCTOSITENIBHOCTh M HMYIIECTBEHHYIO OTBETCTBEHHOCTh 3a PE3YJIbTaThI
AesTeNbHOCTH. M3 SKOHOMHMYECKH O0O0COOJEHHBIX CYOBEKTOB PBHIHOYHOTO
X03sliicTBa  CKJaabIBaeTcsl (UpPMEHHas CTPYKTypa pBIHKa - OTPaclieBOro,
HaIlMOHAJIbHOrO, MUpOBOro. Ha pbIHKE HPOUCXOAUT MOCTOSIHHO MOJSpU3aLUsl
COOTHOLICHUS] KPYIHBIX M MalblX (UpPM, BEIETCS KOHKYpeHTHass OopbOa, B
pe3yspTaTeé KOTOpOW OOHM (UPMBI pas3opstoTCs, APYTHe OO0pasyroTcs WU
MOTJIONIAIOT PA30PUBIINXCA KOHKYPEHTOB WJIM KOHTpPAareHToB. B pesynbrare
dupMeHHas CTpYKTypa phIHKA MEHSETCS, U Kakaas (pupmMa CTpeMHUTCS 3aHATh Ha

HCM OIIpCACICHHOC MCCTO B 3aBUCHUMOCTH OT JOJIM PbIHKA.

0)busnec - 310 Aen0, NeoBasi aKTUBHOCTh, HANpaBJICHHBIE HA pEIICHUE
3a/lay, CBSI3AHHBIX B KOHEUHOM HMTOrE C OCYIIECTBICHHEM Ha PBIHKE OIEpaIlHii
oOMeHa TOBapaMH M YCIyraMu MEXIy dKOHOMHUYECKHMMH CYOBEKTaMH PBIHKA C
WCITOJIb30BAaHUEM CIIOKHMBIITUXCSI B PHIHOYHON TMpakThke (opM U METOI0B
KOHKPETHOM JesiTenbHOCTU. bu3Hec nemaercss paaud MONy4YeHUs OOXOAa OT
pPE3yNbTaTOB JEATETLHOCTH B CaMbIX Pa3IMYHBIX cdepax - MPOU3BOJICTBE U
TOPTOBJIE TOBApaMU W yCIyramu, OAHKOBCKOM JIeJie M CTPaxOBOM Jeie, Mpu
MIPOBEICHUH TPAHCIIOPTHBIX, APCHIHBIX U MHOTHX JIPYTUX OINEpaluii Kak BHJIOB
nesitenbHOocTH. CyObeKkTaMu B OM3HECE MOTYT BBICTYNAaTh CBOOOJIHBIE B CBOUX
JNEUCTBUSX Ha PBIHKE CIWHOJMYHBIE COOCTBEHHHMKH KamuTaiga - (U3HUYECKUE
JUIA, a TaKKe COOCTBEHHUKU W COBIIAJENbBIIBI KamuTaia (GUpM, BHICTYHAIOMUX
KaK opuaudeckue nuia. B xauecTBe cyObeKTOB B OM3HECE MOTYT BBICTYIATh W
3aCMIIMKN KaluTaja, MOJYYHBIINE 3aiiMbl WM KPEIUTHI B OaHKE ISl BEICHHUS
XO03IMCTBEHHOMU JeATEIbHOCTH. BaxkHo, 4TOOBI CyOBEKT B OM3HECE UMET B CBOEM
pacropsDKEHUM KaluTall, mocTynaromuii B 06opot. CyObekramu B Ou3Hece
MOTYT BBICTYNaTh TaKXe€ U HENPEANPUHUMATEIHCKUE OpraHU3alUh |
YUPEKICHUS, COBEPIIAIOIINE KOMMEPUECKHE CACIKH AMU30ANYECKH B TOBAPHOU

WU ICHEXKHOU opme.
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Bapianm 23

a) busznec - moHsTHEe Ooyee MIMPOKOE, YeM MpeANpPUHUMATENhCKas
JeSITeIbHOCTh, TOCKOJNBKY K OW3HECYy OTHOCHTCS COBEpIIEHHE JIIOOBIX
CIMHUYHBIX Pa30BBIX KOMMEpPYECKHX CICIOK B JI000H cdepe AeSITenbHOCTH,
HANpaBIIEHHBIX Ha TmoxydeHue goxoja (mpuodsumm). CyObekT B OusHece
UMEHyeTCS OM3HECMEHOM WM KoMMepcaHToM. [IpakTuuecku BO BceX
HAIIMOHAILHBIX CHUCTEMax IpaBa CYIIECTBYIOT OCOObIe TpaBWia JAESATEIbHOCTH
KOMMEPCAHTOB KaK CaMOCTOSITEIbHBIX IMPEIIPUHUMATENCH, OCYIIECTBISFOIINX
CHENKU paau ModydeHus aoxoja (mpuosuin). CTaTyc KOMMEpCaHTa MPU3HACTCS
M0 3aKOHY 3a JIUIIOM, JESATEIbHOCTh KOTOPOTO XapaKTepPU3yeTCs CICAYIONINMHU
NPU3HAKAMU: 3aKITIOUEHHE CIIEIOK M OCYIICCTBICHHE WHBIX XO3SHCTBEHHBIX
orepanui B BUJIC NpeINPUHIMATEIbCTBA; OCYIIIECTBIICHHUE
NPEINPUHIMATEIBCKON JIEATEIILHOCTA OT CBOETO HMMEHH, T. €. B KayeCcTBE
CaMOCTOSATENIbHOIO AKOHOMHUYECKOTO CyOBEKTa pBIHOYHBIX OTHOLICHHWA. B
Ka4yecTBE KOMMEPCAHTOB BBICTYIAIOT KaK WHIAMBHUYaJTbHBIC TPEATPUHIUMATEIH,

TaK U 00bEIMHEHUS NTPEANPHUHUMATENIECH.

0) Ilon dupmoii moHuMaercss n0bas OpraHU3AIMOHHO-XO3SICTBEHHAs
eIMHMIA, OCYIICCTBIIIONIAs MPEANPUHAMATEIBCKYIO NEITeILHOCTh B 00JACTH
IIPOMBIIIVICHHOCTH, TOPTOBJIH, CTPOUTEILCTBA, TPAHCIIOPTA, MPECIeAYoIast
KOMMEpYECKHE MM W TOJb3YIOMasca MpaBaMu opuaudeckoro nuna. s
o0o3HaueHus (GUPMBI B  MEHEIKMEHTE YacTO HCIOJb3YeTCS TEPMHH
"opranuzanus'.

Kaxnmas ¢upma kak opraHH3aIllMOHHO-XO3SHWCTBEHHAs CIUHUIIA MMEET B
CBOEM COCTaBE€ OJIHO WJIM HECKOJIBKO TIPEANPHUATHH, CHEIUANH3UPYIOIMINXCS Ha
KOHKPETHBIX BHAAX JEATETbHOCTH (B TPOU3BOJICTBE TOBApOB U YCIYT), H
(GyHKIIMOHATBHBIE — TOAPA3ICNEHUs,  OCYIIECTBISIONIME  YMPABICHYECKYIO
nesATenbHOCTh.  Ilom  mpeampusTHeM — TOHUMAETCS  MPOW3BOJICTBEHHO-
XO035WCTBEHHAS CIMHUIIA, TTPEACTABIISAIONIAs COO0H COBOKYITHOCTh MaTEPHAIbHBIX
U JIIOJCKHX PECypcoB, OIPEACICHHBIM 00pa3oM OpraHW30BaHHAS  JIsl
JOCTIDKCHUSI  KOHKPETHO  TIOCTABJICHHBIX Ielied. B 3akoHOaTenhCTBE
OOJNBIITMHCTBA CTPAH MPEANPUITHE HE PACCMATPHUBAETCS KaK CaMOCTOSTEIbHBIN
CyOBEKT TpaBa, 3a HUM HE TPHU3HACTCS XapaKTep XO3JHUCTBEHHOTO 00pa30BaHMUS,
obyamarmiero 000COOJICHHBIM HUMYIIECTBOM, COOCTBEHHBIM OajlaHCOM |

IMOJIB3YIOIICTOCH ITpaBaMH IOPpUAUMYICCKOIO JIMIIA.
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a) Kaprens npencrasnser co0oil 00beInHEHUE, KaK MTPaBUIIO, GPUPM OJTHOMN
OTpaclii, KOTOpPHIE BCTYMAIOT MEXKIYy CO0OM B coOIalleHue, Kacaroleecs
MPEUMYIIECTBEHHO COBMECTHOM KOMMEPUECKON JEATENbHOCTU - PEryJIUPOBAHUS
copiTa. Ha mnpakTuke KapTeiab OOBIYHO BBIXOJUT 3a PaMKH KOMMEPUYECKOM
NESITEIbHOCTH, OIpEeIisisi aCCOPTUMEHT TOBAPOB, pa3Mepbl MX IPOU3BOICTBA.
Jlns kapTenst XapakTepHO HAJIMYME CIEAYIONIMX MPU3HAKOB: JOTOBOPHBII
XapakTep 00beAMHEHHUS; COXPAaHEHHE MTpaBa COOCTBEHHOCTH YYaCTHUKOB KapTels
Ha CBOM NPEANPHUATHA M oOecTieunBaeMasi STUM XO3sIMCTBEHHAs, (PMHAHCOBAS H
IOpUAMYECKAsE CAMOCTOSITEIbHOCTh, COBMECTHAsI JACSATEIBHOCTh IO peah3alnuu
NPOAYKIIMH, KOTOpas MOXKET pacHpOCTPaHAThCS, XOTd U B OrpaHUYCHHOM
CTEIEeHH, Ha ee Mpou3BoAcTBO. CornamieHue o0 oOpa3oBaHUU KapTels HE BCerjaa
ObiBaeT 0opMIIEHO AOTOBOPOM. HacTo KapTelu CYHIECTBYIOT HETJIAaCHO, B BHUJIC
CEKPETHBIX CTaTeW, JOMOJHSIOMUX KaKOW-THO0 OQUIMAIBHBIM TEKCT, JUOO B
yCcTHOH dopme "IHKeHTIbMEHCKUX cornameHuit". B ctpanax 3amaanoi EBporisl,
rae JEWCTBYeT CHEUHaJIbHOE 3aKOHOAATEIbCTBO, JCJAIIECEe KapTelId Ha
">xenatenbHble" W "BpeaHble", HACUUTHIBAIOTCA COTHH  OQUIHAIBHO
3apETUCTPUPOBAHHBIX KapTEJIbHBIX COIVIAIICHUN, HE CUYuTas TeX, KOTOphIE

CYIIIECTBYIOT 0€3 perucTpalum.

0) YacTtHble (GUPMBI MOTYT CYIIECTBOBAaTH B BHJIE CAMOCTOSTEIBHBIX
HE3aBHCHUMBIX KOMIIaHHMH MO0 B BUJIEe 00BEIUHEHNM, CO3/IaHHBIX KaK Ha OCHOBE
CHUCTEMBI YYacTHsl, TAK U Ha OCHOBE JIOTOBOPEHHOCTEN MEXIYy Y4YaCTHUKAMU
obobenuHeHus. [Ipexae yem BCTYNUTh B JIEJIOBbIC OTHOIICHHS C TOW WJIM MHOU
(bupMOH, BBISICHSCTCS, SBJISICTCS JIU OHA WICHOM OOBEMHCHUS U UMEET JIM KaKhe-
7u00 coryameHus ¢ JpyrumMu pupMaMu. IT0 HEOOXOAUMO TTOTOMY, YTO (PUPMBI -
yeHH OOBbEeIMHEHUH, KaK IPaBUJIO, 3aKPEIUICHBI 3a OINpEISICHHBIMUA PhIHKAMH
WM ONPECICHHBIMHU MOCTaBIIMKaMH. B 3aBUCUMOCTH OT (POpMBI 0OBEAMHEHUS
bupma MOXeT ObITh IOPHUIWYECKH CaMOCTOATENIbHOH, cama pelarh
XO3SMCTBEHHBIC BOIPOCHI M OTBEYATh II0 CBOMM O0O0S3aTEIbCTBAM HIIH OBITh
JIUIIIEHA XO3SMCTBEHHOM W IOPUIAYECKOM CAMOCTOATEIBHOCTH, W PEIICHHUE
JICTIOBBIX BOMPOCOB TOTJA 3aBUCUT OT MarepuHCKoW (upmel. [lpu uzydeHun
(bUpM YyUUTHIBACTCS TaK)KE MOJIMUTHKA PYKOBOJCTBA KOMITAHUH 1O TEM WJIM WHBIM

KpYIHBIM Ipo0iieMaM, 0COOEHHO B BOIPOCAaX YCTAHOBJICHHUS LIEH.
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Bapianm 59

a) B mensx yHuduKanmumy mpaBOBOTO pEryIMpPOBaHUS 0O0pa3oBaHUS U
nesitenbHOCTH QupM B cTpaHax EC Obuia mpuHsTa equHas kiaccudukanus Gupm
M0 TIPaBOBOMY TMOJIOKEHHUIO, KOTOpasi MPUMEHSIETCSI B HOBOM 3aKOHO/JATEIbCTBE
Bcex cTpaH, - wieHoB EC. CormacHo 31Ol Knaccuukanuu, BBIACISIOTCS ABa
BUJa KOMIIAaHUI: MyOJIMYHOTO TUIA U YacTHOro tuna. O6a Buaa KOMIaHUM - 3TO
KOMITAHHHM C OTPAaHWYEHHON OTBETCTBEHHOW . KoMIlaHus myOJMYHOTO THOA IO
MIPaBOBOMY IOJIOKEHHIO COOTBETCTBYET AKI[MOHEPHOMY OOIIECTBY, €€ KaluTal
oOpa3yercs myTeM NyOJIMYHOM TOJNUCKM Ha aKIMW, OHAa HE TOJBEpPraercs
KaKMM-TM00 OTpaHUYEHUSIM, B OTHOILLIEHUH YJICHCTBA M MOANUCKHU Ha akuuu. Ee
akuuMu CBOOOJHO TMEpelalTcs APYrMM akLUHOHepaM WM oOpallalTcs Ha
(GoHmOBOM OWpKe, eclii KOMIAaHUS Ha HeW 3apeructpupoBaHa. Kommanus
YaCTHOTO THUIIA COOTBETCTBYeT MO0 mpaBoBoMy llojoxkeHuio o00ImIecTBy ¢
OTpaHUYEHHOW OTBETCTBEHHOCTHI0. OHA OrpaHMWYEHA CTAThIMU 00 acCOIMAIUH,
yCTaHaBIMBAIOT OCOOBIN MOPSAAOK Mepeaayun naes (akuuii), OrpaHUYMBAIOT YUCIIO
YYaCTHHUKOB, 3alpelatoT BbITYCK HH(POPMALMK U ONPENEISIOT 0COOBIM MOPSAI0K

MpeoCTaBICHUS MyOIUNYHON OTYETHOCTH.

0) OOmiee MapTHEPCTBO HE IMPHU3HACTCSA FOPUAUYCCKUM JIUIIOM, XOTS W
obiajaeTr  OmpeneIeHHBIMA  CBOMCTBAMH  IPaBOCYOBEKTHOCTH.  OO1ee
naptHepcTBO B CIIIA o0pa3yeTcs Ha OCHOBE 3aKOHA, MPUHSATOTO B OOJIBIITMHCTBE
IITaTOB, TJIE OHO ONpeaeNseTcs Kak OOBeAMHEHUE NBYX WM OoJiee JIHI IS
BEJICHHUS JIe]l C IIeJIbI0 M3BJICUCHHUS TPHOBLIH. JIF000M KOMIaHbOH OOIIero
nmapTHEpPCTBa 00J1ajlaeT KOMIIETCHIIMEH NPEACTaBIATh IPYTUX BIAQJACIBICB M
NpUHUMATh (UHAHCOBBIC pemieHus. KaxIplii ydacTHUK OOIEero, rmapTHEpCTBa
HECET HEOTPAHWYCHHYIO TIEPCOHAIBHYI0 OTBETCTBEHHOCTh IO  JIOJITaM,
o0s3aTeNbCTBAM U JIPYroil 3aJ0JKEHHOCTH (upMbl. Kaxapli y4acTHUK HMEET
MpaBO Ha 3aKJIIOYCHHE CJIICTIOK W PAaBHBIM TOJIOC B YIpPaBICHUH U KOHTPOJE.
[TpuObLTH ¥ YOBITKH JETSATCS MOPOBHY, €CIIM MHOM MOPSIIOK HE MPETYCMOTPEH B
JIOTOBOpE O mapTHepcTBE. B pamkax oOmiero mapTHEpCTBa HE MPOUCXOIUT
nepenadya MHTEPECOB yYaCTHHKA B Cllydae €ro BBIXOJa M3 KOMIIAHUU B
pe3ynbTate CMEpTH WM JApyrod mnpuuuHbl. COIIAaCHO aMEPHKaHCKOMY
HAJIOTOBOMY 3aKOHOATENbCTBY, OOIee MapTHEPCTBO HE SIBISETCS OTICIHHBIM

HAJIOIOINIATCIBIIMKOM KaK IOPHUANYCCKOC JIUIIO.

59



Bapianm 60

a) OOmecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO - 3T0 (opma
OOBEIMHEHUSI KalWUTAJIOB. YYAaCTHUKHU OOIIECTBA HECYT OTBETCTBEHHOCTH IIO
00s13aTenTbCTBAM OOIIECTBA TOJBKO CBOMM BKJIAJIOM M HE HECYT OTBETCTBEHHOCTH
cBouM umymiectBoM. Kamuran oOiecTtBa ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
NOJIpa3/IeIsieTCs. Ha JIONM Y4YacTHsl - Mau, KOTOPBIE PaCIPOCTPAHSIOTCS MEKIY
yupeauTensiMu 0e3 NpUMEHEHUs NyOIMYHOM TMOAMMCKH | JIOJDKHBI OBITH
o0s3aTenbHO HMMEHHbIMH. OO0 ymjaTe mas YYacTHUKY OOIIEecTBa BBIIAETCS
MUCbMEHHOE CBHJIETENIHCTBO, KOTOPOE HE SIBJSIETCS IIEHHON OyMaroi, He MOXET
IpoOUThCS M OBITH MPOAAHO JPYroMy JHIly Oe3 pa3pelieHus OoOIIecTBa.
VYyacTHuku oOmiecTBa € OrPAaHUYEHHOM OTBETCTBEHHOCTHIO OOBIYHO -
HeOOJbIIass TpyMma JoJeH, B3HAIIUX JpYyr JApyra WIA COCTOAIIUX B
POJICTBEHHBIX OTHOMICHHMSIX. YMCIO YYacCTHMKOB OOIIECTBa MOXET OBITh
OTPaHMYEHO M B 3aKOHOJATEIHHOM MOpsAKE. YTpaBlieHUE JelaMu O0IIecTBa U
3aKJIFOUYEHHUE CIENOK OT UMEHU OOIIECTBAa OCYIIECTBISIOT OJAMH WJIM HECKOJBKO
pacnopsiAuTeNneil, KOTopble MOTYT OBITh WiIEHAaMU OOIIECTBA, @ MOTYT U HE OBITh
nvmu. OHM Takke He 00s3aHbl MyOJMKOBATH CBOM YCTaB, JaHHBIE O OajaHce,

HN3MCHCHUAX pasMEpa KalluTajla U ICPEMCIICHUAX B COCTABC JTUPCKTOPATa.

0) AKIUOHEpHOE OOIIECTBO MPEACTaBIsieT Cco0Ol  0O0BbEeAUMHEHUE
KanmuTajaoB, oOpa3zyemMoe MyTeM BBIMYCKAa aKIUid, KOTOpbIE  SIBJSIOTCS
JOKYMEHTOM Ha TPEeIbSIBUTENSA, KOTUPYIOTCS Ha (DOHIOBOW OHpPKE M MOTYT
CBOOOJHO TMEPEeXOAUTh OT OJHOK JMIa K JpyroMy. OTBETCTBEHHOCTh
BKJIQTYMKOB-aKITMOHEPOB IO 00s3aTEILCTBAM OOIIECTBA OTPAHUYMBACTCS TOJIBKO
CyMMOM, YIUIAYEHHOW 3a aKUMU. JTO O3HAYAEeT, YTO JHMLO, OCYLIECTBISIOLIEE
MPEANPUHUMATEIICKYIO JESTEIbHOCTh, OTBEYAET 3a HEE HE BCEM CBOUM
MMYIIIECTBOM, a TOJBKO TOW CyMMOU, KOTopas Obula yIjadeHa 3a akiud, T.e.
BKJIQJOM B KamuTaJd akmuoHepHoro obmectBa. Ilo  oOs3aTenscTBam
aKIIMOHEPHOTO 00IIECTBa CBOMM HMMYIIIECTBOM OTBEYAET TOJIBKO CamMO OOIIECTBO.
PykoBoACTBO Bcel TeEKyIIeW [eATeIbHOCTBIO aKIMOHEPHOTO OOIecTBa U
BBICTYIUICHHE OT €r0 UMEHU MPHU 3aKITIOUYEHUN CACJIOK MOpydaeTcs, Kak MPaBuo,
OJIHOMY M3 PacHOpsAUTENECH WA HECKOJbKUM PaCHOpPSIAUTENSIM, BXOJISIINM B
npaBieHue. Pacnopsautenn 0ObIYHO HECYT OTBETCTBEHHOCTh 32 CBOM JICHCTBHSI,

MPUYUHUBIIHE yIIepO hupme, BceM CBOMM UMYIIIECTBOM.
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Bapianm

a) [lonHoe TOBapUIECTBO - 3TO OOBEAMHEHHE ABYX WU Oojiee JUI AT
OCYIIECTBIICHUS TPEANPUHUMATEIBCKON ACSITENPHOCTH C LEJIbI0 HW3BICUCHUS
npuObUIN; YYACTHUKUA KOTOPOTO JMYHO YYAacTBYIOT B J€JIax TOBapHINECTBAa U
KaX/IbIii HECET MOJHYIO0 OTBETCTBEHHOCTbH IO 00s3aTEICTBAM TOBAPHILECTBA HE
TOJILKO BJIOKCHHBIM KaIllUTaJIOM, HO M BCEM CBOMM HMYIIECTBOM. YOBITKH U
npuObUIM  TOJIHOTO TOBAPHUIIECTBA PACHPEICISIIOTCS MEXIy YYaCTHHKAMU
IPONOPLHMOHAIBHO J10JI€ KaX/I0T0 U3 HUX B OOIIEM MMYIIECTBE TOBAPUIIECTBA.
[TonHOE TOBapHILECTBO HE 005S3aHO MyOJIMYHONW OTYETHOCTHIO, T.€. HE 00sA3aHO
MyOJIMKOBaTh CBENEHUS O pe3ylbTarax XO3SHCTBEHHOH U  (UHAHCOBOU
AEsATeNbHOCTH.  YUHMCIIO  WIEHOB  MOJIHOTO  TOBapuUIecTBa  OOBIYHO  HE
orpannuuBaetcs. [loaHOE TOBapHUIIIECTBO MOXKET OBITH PACITYIICHO, €CIIU OJIMH U3
YYaCTHUKOB TIOXKENAaeT U3 HEero BBIUTH. OOBIYHO 3aKOHOMATENHCTBO 3aIpEliacT
OJHOMY M3 YYaCTHUKOB IMpOJIaBaTh CBOIO JIOJI0 HOBOMY JHIly Oe3 coriacus
APYTUX YJIEHOB IOJHOIO TOBapuilecTBa. B ciiydae mpuema HOBOro 4ieHa,
CMEPTU WJIM BBIXOJIAa OJHOTO M3 YJIEHOB TOBApUILECTBA BHOBb 3aKIJIIOUAETCS
JIOTOBOP O CO3JIaHUM TOBapuIlecTBa. Jlena ToBapullecTBa B MIPUHILIUIE BEAYT BCE
€ro 4ICHbl, U BCE OHM HUMEIOT MPaBO MPEICTAaBUTEIbCTBA TMPH 3aKIIOUYCHUU

CIOCIIOK.

0) HOpuanueckue numa - 3T0 OObEAMHEHUS JHI] U OOBEIUHEHUS
KalUTaJIOB, HAJEJICHHbIE NPUCYIIMMH UM TpaBaMd U  OO0S3aHHOCTSIMH,
MMEIOIIMMH HMYIIECTBEHHYI0 000COOJEHHOCTh (MMYILECTBO HOPUANYECKOTO
auna  000co0JeHO OT HUMYIIecTBa ero wieHoB). Hanuune coOCTBEHHOTO
MMYIIECTBA - HEOOXOauMas MPEANOChUIKA CaMOCTOSTEIbHOM HMYIECTBEHHOM
OTBETCTBEHHOCTH IOPUAMYECKOr0 JIMIA MO 0053aTebCTBaM, B KOTOPBIE OHO
BcTynaer. Pa3Mepbl  MMYHIECTBEHHOM  OTBETCTBEHHOCTH  ONPEIEISIOTCS
IPaBOBBIM TMOJIOKEHUEM IOPUIUYECKOTO JIHIA, 3aPETUCTPUPOBAHHOTO KaK (hrupma
C YCTaHOBJIEHHbIM HauMeHOBaHueM. IIpaBoBoe monoxxkeHne GUPMBI Kak
aKIMOHEPHOTO OOLIECTBA MPEANOIaracT MMYIECTBEHHYIO OTBETCTBEHHOCTh BCEX
COOCTBEHHMKOB KamuTalla - Jepxkarened akiuil. B HEKoTopbIX cTpaHax
JIOIYCKAETCsl CO3/IaHME TaKUX IOPUIUYECKUX JIMI, YUYPETUTENSIMU KOTOPBIX
MOXXET BBICTYIATh OJHO (M3MUECKOe WM ropuauudeckoe suio. KOpunnueckue
YA TOAPA3JIETAIOTCS Ha JBa BUJA - IOPUIUYECKUE JIUIa MyOJIUYHOro Mpasa U
IOPUINYECKHUE JIUIIAa YACTHOTO IpaBa.
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a) TpancnopTHbie (UPMBI OCYLIECTBISIOT MEXIYHAPOAHYIO MEPEBO3KY
rpy30B U maccakupoB. OOBIYHO TPAHCIIOPTHBIE KOMITAHUU CIEIUATU3UPYIOTCS
Ha OTHEJBHBIX BHAAX IEPEBO30K, B CBSI3M C YEM CpPEAM HUX BBIIEISIOT
CYJOXO/IHbI€, aBTOMOOWIIbHBIE, aBUALIMOHHBIE, JKEJIe3HOA0pOXKHbIE. CyJJOXO/IHbIE
KOMITAHUH OCYILIECTBISIIOT MOPCKHE IIEPEBO3KHU I'Py30B. MOpPCKOW TpaHCHOPT B
3amaJHbIX CTPAaHAX XapaKTEPU3YyEeTCS YPE3BbIYAMHO BBICOKMM YPOBHEM
KoHIeHTpauuu. Hambornee BBICOKOI KOHIIGHTpAIME OTIMYAeTCs JHMHEHHOE
CYJIOXOJCTBO. ABHAIMOHHBIE KOMIIAHWM TOJIYYWIM 3HAYUTEIBHOE Pa3BUTHE B
CBSA3M C OBICTPBIM POCTOM BO3AYIIHOIO TpPAaHCIOPTa, KOTOPBIM BCE IIMpeE
UCIIOJIB3YETCS U1l TEPEBO3KH Ipy30B. CTelneHb KOHIEHTPALMA B BO3IYLIHOM
TpaHcnopTe upe3BblyaiiHO Bblcoka. B CIIIA Beigenstorcs nsaTe Haubosee
KPYIHBIX aBUaKOMIIAHWH, BBITOJHSIONIMX OKOJIO 2/3 Bcero o0beMa BO3IYIIHBIX
MEePEeBO30K BHYTPU CTpaHbl U 1/3 MupoBbix. JKene3HOT0pOKHbIE KOMITAHUU IO
pasMepaM  3HAUUTEIBHO YCTYNAKOT CYJOXOAHBIM W  ABUAILMOHHBIM; B
OOJIBIIMHCTBE CTPAH OHU OCYLIECTBIISIIOT MEHBIIYIO YacCTh MEPEBO30OK, SBIISIOTCS

MaJIOpEHTAOETLHBIMU WU JaKe YOBITOUHBIMH.

0) CtpaxoBble (QHUPMBI, OCYIIECTBISIOLUIME CTPAXOBaHHE TPY30B MpPH
MEXIYHAPOJIHBIX MOPCKHX, AaBUAIMOHHBIX, aBTOMOOWIBHBIX W JIPYyTUX
MEePEeBO3KaX, UTPAIOT CYIIECTBEHHYIO POJb Ha MHUPOBOM phiHKe. [lomaBmnstomas
94acTh CTPAXOBBIX OIEpalMii COCPEeNOoTOYeHa B PyKaxX CTPAXOBBIX KOMITaHMIA-
TMTaHTOB, TOCIO/ACTBYIOLIEE MOJIOXKEHUE CPEAM KOTOPBIX 3aHHMAIOT KOMITAHUU
CIIA. Ha nomro mocnemnux mnpuxonutcs cBbime 60% oObema CTpaxoBBIX
orepaluii, copepuiaeMblX Ha MHPOBOM pbIHKE. TpaHCHOPTHO-3KCIIEIUTOPCKUE
(GupMBI CrIEHUATU3UPYIOTCS HA OCYILIECTBICEHUN ONepaluid o JOCTaBKE TOBApOB
MOKYTATEIf0, BBIMOJIHAS TOPYYCHHUS IPOMBIIUICHHBIX, TOPTOBBIX W JIPYTUX
¢bupm. OYHKIIUU TPAHCHIOPTHO-IKCIEAUTOPCKUX (PUPM BEeChbMa MHOTOOOpPA3HBI.
Croma BXOJWT TIpOBEpKA COCTOSIHHMSI Tapbl M YIAaKOBKH, MapKHUPOBKH,
oopmIleHHE TOBapOCOMPOBOJAUTENBHBIX JOKYMEHTOB, OIUIaTa CTOMMOCTH
NEPEBO3KH M0 TIOPYUYCHHUIO TPY30BJIaAETbIla, OCYIIECTBICHUE MOTPY309HO-
pa3rpy304HbIX paboT, XpaHEHHE, CTpaXxOBaHUE, MOAO0P M KOMIUIEKTALIMS MEITKUX
OTIIPaBOK, UH()OPMHUPOBAHUE T'PY30MOIyUYaTeNst O NMPUOBITUN T'py3a, MOJyYEHHUE

KOMMEPYECKOTO aKTa (€Ciu rpy3y NpuIuHeH yiiep0).

62



Bapianm

a) Ilo xapakTepy XO03sfHCTBEHHOW IEATEIBHOCTH Pa3IMYaloT CIEAYIOLINE
BUIbl (UPM: TPOMBILIUICHHbIE, TOPrOBbI€, TPAHCHOPTHHIE, CTPAXOBHIC,
TPAHCIOPTHO-3KCIEAUTOPCKUE, WHKUHUPUHIOBBIE, TYPUCTCKHE, apEHIHBIE.
[IpoMbliieHHBIE PUPMBI B OCHOBE CBOEH AESITEIBHOCTH MMEIOT MPOU3BOJICTBO
TOBapoB. B pe3ynpTare OrpOMHOM KOHILIEHTPAllMM WM WHTEPHALMOHAIU3ALMU
IIPOMU3BOJICTBA BBHITYCK MOAABIISIOIEH YaCTH MPOIYKUHWHA U 3HAYUTENIbHAS 4acTh
MEXIYHAPOJAHOM TOPTOBIM COCPENOTOYEHBl B pPyKaxX HEOONBIION TPYIIIIbI
KPYIMHEUIIUX TPOMBILIUICHHBIX (UPM-TUTAHTOB, CpPEId KOTOPBIX 0C000
BBIICTISIIOTCS. IO pa3MepaM M MaciuTabaM JesTeIbHOCTH TpaHCHALIMOHAJIbHBIE
Kopriopauuu. KpynHeiime npoMbllIeHHbIE (UPMBI BBICTYIAIOT, KaK IPaBUIIO,
TaK)K€ M  OCHOBHBIMH  JKCHOPTEpAaMU  IMPOU3BOJUTEIBHOTO  KalMTala,
HaMpaBJSIEMOTO Ha CO3[laHUE 3a TpaHUIE COOCTBEHHOW ceTH (puinalioB M
JOYEPHUX KOMIAHUM, NpPU HTOM 3HAYUTENBHYIO YaCTh HPOAYKIMU OHU
UMIIOPTHPYIOT €O CBOMX 3arpaHWyHbIX mnpennpusatui. [lox 3arpaHuyHBIMH
omnepanusMHM IOAPAa3yMEBAETCS KaK JKCIOPT M3 CTpaHbl, TIE€ HAXOAHUTCA
MaTE€pUHCKAsi KOMIAHUS MPOMBIIUIEHHON (PUPMBI, TaK M MpoAaxa MPOAYKIIHUH,

HpOPI3BOI[HMOﬁ IMpUHAJIC)KAITUMHA eu 3arpaHUIHbIMHU MPCANIPHUATHAMU.

0) ToproBbie QuUPMBI 3aHUMAIOTCA OCYIIECTBICHUEM B OCHOBHOM
omepalui 1no Kyruie-npojaxe ToBapoB. OHU MOTYT JU0OO BXOAUTH B CHUCTEMY
cObITa KPYMHBIX MPOMBIIICHHBIX KOMIAaHUM, TUOO CYyIIEeCTBOBaTh HE3aBHCHUMO
IOPUINYECKH M B XO35ICTBEHHOM OTHOIICHHH OT APYTUX (PUPM M OCYIIECTBISATH
TOproBo-ToCcpenHuueckre  omneparuu. Cpeau  TOproBeix  ¢GuUpM  0co00
BBIJICJISIIOTCSL  KPYIIHBIE  MOHOIIOJUCTUYECKUE OOBEAUHEHUS, 3aHUMAIOIINE
TOCTOJICTBYIOIIEE MOJIOKEHUE Ha MUPOBOM PBIHKE OTIEIbHBIX TOBAPOB WJIU BO
BHEIITHETOPTOBOM 00OpOTE OTACNBbHBIX CTpaH. Tak, TMOMABISIONIAs YacTh
MEKIyHApOJIHOU TOPTOBIIM CaxapoM, [IBETHBIMU METajljlaMU, 3€pHOM, KaydyKoM,
XJIONIKOM, MYIIHUHOM, JiecoMaTepuaniamMu, KOXKChIPhEM COCpPEAOTOYEHA B pyKax
HEOOJIBIIIOT0 YHUCIa KPYIHBIX CHEIHAIN3UPOBAHHBIX TOPTroBhIX (GupMm. Cpeau
YHUBEPCAJIBHBIX, TOPTOBBIX (UPM  BBIICIAIOTCA KpPyHHEUIHEe TOProBbIe
KOMITaHWH, TI0 MaciTabaMm JesTeIbHOCTA M (DMHAHCOBOW MOIIHM, HAXOSITUXCS
Ha YPOBHE MPOMBIIIIEHHBIX PUpM-TUTaHTOB. [l0 XapakTepy nesaTeTbHOCTH TaKue

TOPIOBbLIC KOMIIAHHNH OOBIYHO SABJISIOTCS MCKIYHAPOIHBIMU.
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a) [IpennpuHuMaTesh, OCYIIECTBIISIONINN CBOIO JESITEIIBHOCTh B KAYECTBE
IOpUIUYECKOTO  JIMIAa, HECET HWMYIICCTBEHHYI0 OTBETCTBEHHOCTh B
3aBUCUMOCTH OT MPABOBOTO TMOJIOKEHUS (PUPMBI: JTHOO BCEM CBOUM KaIUTaJIOM
U JTUYHBIM HMYIIECTBOM, JIMOO TOJBKO KamuTasmoMm. [IpennpuHHMAaTensCTBO
npeanojiaraeT IMEepPCOHATBHYI0 OJKOHOMHYECKYIO, a He KOJUIEKTUBHYIO
aIMUHUCTPATUBHYIO OTBETCTBEHHOCTh 3a pe3yJbTaThl padoThl. I[IpaBoBBIC
HOPMBI TIPEANPUHAMATEIHLCKON JEATEIBHOCTH BKIIOYAIOT TaKXKe MOPSIOK
MIPEKpaICHUS JESITETbHOCTH bupmbI WA WHIUBUTYJTbHOTO
NpeINpUHUMATENS, KOTOPBIM  MpeaycMaTpuBaeT MW clydyad, Korja
IpeANnpUHUMATEIBCKAS ACSITEIBHOCTD MPEKPAIAETCS CYJ0M WIH B pe3yibTaTe
0aHKPOTCTBA, HAPYIICHHUS 3aKOHOAATEILCTBA. B M000M ciyyae ompeaensercs
MOPSIIOK W CPOKH TPEKpAIIECHUS MPEANPUHUMATEIIBCKOW JesATeIbHOCTH. B
collepKaHUE TOHATHS «IIPEANPUHUMATEIHCTBO» BXOJHUT TAaKOe MOHATHE, KaK
«OusHecy. buznHec — 3TO jeno, JenoBas aKTUBHOCTh, HAIpaBJICHHbIE Ha
penieHue 3a7a4, CBSI3aHHbIX B KOHEUHOM MTOTE C OCYIIECTBICHHEM Ha PhIHKE
omepanuii oOMEHa TOBapaMM M YCIyraMd MeEXAY HKOHOMUYECKUMU
CyOBEKTaMH PBIHKA C WCITOJH30BAHUEM CJIOKUBIIHUXCS B PRIHOYHOW MPAKTHKE

HOPpM 1 MCTOI0B KOHKpCTHOfI ACATCIIBHOCTU.

0) CyTp mnpeanpuHUMATEIbCTBA COCTOMUT B TOM, YTOOBI B YCIOBHUSAX
HEONPEACICHHOCTH  PBIHKA  HAXOAUTh  BO3MOXXHOCTH  HAMJIYYIIIETO
WCITOJIB30BaHUsI COOCTBEHHOCTH B BHUJE KamWTalla, UMYIIECTBA, MAaTCHTHBIX
MpaB U JAPYTHX PECypCcoOB W MOOMBATBHCS pealM3aIlii ITHX BO3MOXKHOCTEH B
paKTHYECKOM nesTenbHOoCTH. [IpennpuHuMaTeIbCTBO peAroiaraeT HaJudue
YKOHOMHUYECKH O00OCOOJICHHBIX CYOBEKTOB PBIHOYHOTO XO3MCTBAa, KOTOPHIC
BCTYMNAIOT MEXIy co00il B TpaBOBBIC, IOPUANYECKUE, (PHHAHCOBBIC U JPYTHE
oTHOIIeHUs. Takux CyOBEKTOB HMMEHYIOT TapTHEpaMH, KOHTparcHTaMH,
CTOPOHAaMH B CJHEJIKE. OKOHOMHYECKas O0O0OCOOJEHHOCTh O3HAYaeT HuX
XO03STUCTBEHHYIO CaMOCTOSATEILHOCTh U UMYIIIECTBEHHYIO OTBETCTBEHHOCTH 32
pe3ynbTaThl AesTeabHOCTH. M3 3KOHOMHYECKHM OOOCOOJEHHBIX CyOBEKTOB
PBIHOYHOTO XO3SICTBA CKJIAIbIBAacTCs (UPMEHHAs CTPYKTypa pHIHKA -
OTPacCEBOTO, HAIIMOHAIHLHOTO, MUPOBOTO. Ha phIHKE MPOUCXOIUT MTOCTOSIHHAS

MOJIAPU3ALMS COOTHOIIEHUM KPYIHBIX U MaJbIX (UpM.
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1.3 Hanpsam nigrorosku: 0902 — In:xenepHa MexaHika
Bapianum1

a) «Jletasiu MamvMH» SIBJISIIOTCA TEPBBIM M3 PacUYEeTHO-KOHCTPYKTOPCKHUX
KypCOB, B KOTOPOM H3Yy4alOT OCHOBBI TPOCKTUPOBAHUS MAIIIUH U MEXaHU3MOB.

JIroOast mammHa (MeXaHU3M) COCTOUT U3 JICTAJICH.

Jletanb — Takas 4acTh MaIIMHBI, KOTOPYIO M3TOTOBISIOT 0€3 COOPOYHBIX
omnepanuii. Jleramu Moryt OBITh TPOCTHIMH (Taiika, IMIMMOHKA W T. 1.) WIA
CIIOKHBIMH (KOJICHUATHIN BaJl, KOPIMYC pPEIyKTOpa, CTaHWHA CTaHKA W T. II.).
JleTanu (YaCTUYHO WJIM MOJTHOCTHIO) OOBECHSIOT B Y3JIbI.

VY3en mpencraBuseT co00il 3aKOHYEHHYIO COOPOYHYIO €IMHHUILY, COCTOSIIIYIO
U3 psija JeTanei, UMermux oobmee GyHKIIMOHAIbHOE Ha3HAYeHHE (TIOIIMITHUK
KadeHus, My(ra, peaykTop u T. 1.). CIOXHBIEC Y3JIbI MOTYT BKJIFOUATh HECKOJIBKO
IPOCTHIX Y3JI0B (ITOAY3JI0B); HAIPUMED, PEAYKTOP BKIIOYAET MOAMIUITHUKY, BaJIbl
C HaCa)KCHHBIMU Ha HUX 3yOUaThIMHU KOJIECAMH U T. TI.

Cpenu 60obIIOT0 pa3zHO0Opa3us JAeTaneil U y3J0B MaIllMH BBIJEISIOT TaKue,
KOTOpbIE TPUMEHSIOT TIOYTH BO BceX MamuHax (00nThl, Bayibl, MYQTHI,
MEXaHUYeCKue Mepefayr U T. I.). OTH jAeTtanu (y3Jbl) Ha3bIBAIOT ACTAISAMHU
o0liero Ha3HaueHUs U U3y4aroT B Kypce «Jleranu mamun». Bee npyrue aeranu
(mopiHM, JIOMATKU TYypOWH, TpeOHbIE BUHTHI WM T. I.) OTHOCITCS K JACTalIAM
CHEIMaIbHOTO HA3HAYCHUS U U3YYAIOT B CIICIIUATBHBIX Kypcax.

0) Heranu oOmiero Ha3Hau€HUs MPUMEHSIOT B MAIIMHOCTPOCHUH B OYEHb
Ooonpmmx konuvectBax (Hampumep, B CCCP exerogHo M3roTOBISIOT OKOJIO
MUWIIHapaa 3youarsix kojec). [loatomy mr000€e yCOBEpPIIEHCTBOBAHUE METOJIOB
pacyeTa M KOHCTPYKIIMU OTUX JeTajied, MO3BOJISIONIEE YMEHBIIUTh 3aTpPaThl
Marepuana, MOHU3UTh CTOMMOCTH IPOM3BOJACTBA, IOBBICHUTH JIOJITOBEYHOCTD,
IMPUHOCHUT OOJIBIIION SKOHOMHYECKUH d(PEKT.

Ha pasButme coBpeMeHHOTO Kypca «JleTanmm MammH» OOJBIIOE BIUSHUAC
OKa3bIBa€T  OBICTPBIA  TPOrpecc  OTEUECTBEHHOTO U 3apyOeKHOTO
MaITMHOCTPOCHUS. DTOT Iporpecc TpedyeT Bce OoJiee MMPOKON CTaHIapTHU3alun
U yHH(PUKAIUKA JeTaled OOIIero Ha3HA4YCHHs, a TaK)Ke WX H3TOTOBJICHHS B
MAacCCOBBIX KOJIMYECTBAX Ha CHEIUATM3UPOBAHHBIX 3aBojaax. B ycioBusx
MacCOBOTO W CITEIMAIU3UPOBAHHOTO TMPOU3BOJACTBA 3HaueHUE Kypca «JleTanm
MaIuH» BO3pacTaer.

OcHoOBHBIE TpeOOBaHUS K KOHCTPYKIMHU jAetaineld mamuH. COBEpIIEHCTBO
KOHCTPYKITMU JETaM OIICHWBAIOT IO €€ HaJCKHOCTH W SKOHOMHUYHOCTH. [lon
HAJC)KHOCTHIO TMOHUMAIOT CBONCTBO W3JEIHS COXPAHAThH BO BPEMEHHU CBOIO
paboTOCTIOCOOHOCTh. IKOHOMUYHOCTH OMPEACISIIOT CTOMMOCTh MaTepHaa,
3aTpaTaMy Ha MIPOU3BOJICTBO U AKCILTyaTaIHIo.

OcHOBHBIC KpUTEpHUH PAOOTOCIIOCOOHOCTH M pacdeTa JeTajeid MaliuH —
MPOYHOCTh,  KECTKOCTh,  HM3HOCOCTOMKOCTh, = KOPPO3WMOHHAS  CTOWKOCTH,
TEMJIO0CTONKOCTh, BUOPOYCTOMUNBOCTb.
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@) 3HaueHUE TOrO WJIM UHOTO KPUTEPHUs JJIsl 3aIaHHOM JIeTaJIM 3aBUCHUT OT €€
(GYHKIIMOHATBPHOTO HA3HAYCHUSI U YCIOBUM paboThl. Hanmpumep, s KpenexHbIX
BUHTOB TJIABHBIM KPUTEPUEM SIBISICTCS MPOYHOCTh, & JJII XOJIOBBIX BHUHTOB —
M3HOCOCTOMKOCTh. [IpW KOHCTpyWpoBaHWM neTalied WX pPabdOTOCIMOCOOHOCTh
o0ecreynBaloOT B OCHOBHOM  BBIOOpDOM  COOTBETCTBYIOIIETO  Marepuala,
palMoHANIbHON KOHCTPYKTUBHOM (OpPMOW M pacueToM pa3MEepoB IO TJIABHBIM
KPUTEPUSIM.

[IpouHocTs  siBAsIETCSA ~ TJIABHBIM ~ KpUTepueM  pabOTOCIOCOOHOCTH
OonpIMHCTBA Jetaneil. Hempounwie neranum He MoryT paborath. Cremyer
MOMHUTB, YTO pa3pylICHUs] YacTEH MAIMHBI MIPUBOJUT HE TOJIBKO K MPOCTOSIM,
HO ¥ K HECUACTHBIM CITy4asiM.

Paznmuuaror paspyuienue paetaned BCIEACTBUE TMOTEPU CTATHUCTUUYECKOMN
POYHOCTHU WJIM CONTPOTHUBJIEHUS YCTATIOCTH.

IToTepss cTaTUCTUYECKONW MPOYHOCTH MPOUCXOAUT TOTJA, KOrJa 3HAYCHUE
pabouux HaANpsDKEHWM TPEBBINIAET TMPEeAesl CTAaTUCTUYECKOW MPOYHOCTH
MaTepuayia. 9TO CBI3aHO OOBIYHO CO CIyYalHBIMU NEPETrpy3KaMu, HE YUTCHHBIMU
IIPU pacueTax, WK CO CKPBITHIMU JedheKTaMu AeTasield (PaKOBUHBI, TPEUTUHBI U T.
I.).

.0) IloTepss CONpOTHBIEHMS YCTAJIOCTH NPOUCXOJUT B  pe3yJbTare
JUIUTEJIBHOTO JIEMCTBUSI TEPEMEHHBIX HAIPSKEHUM, MPEBBIMIAOMIMNX MPEIe
BBIHOCIMBOCTH ~ Marepuana.  CONpOTUBIEHUE  YCTAJIOCTH  3HAYUTEIBHO
MOHW)XAETCSl TpPU HAJIMYMM KOHUEHTPATOPOB HAIpPSKEHUHM, CBSI3aHHBIX C
KOHCTPYKTUBHOM (hopMOU AeTanu (rajiTeiau, KaHaBKHU U T. 11.).

OCHOBBI pacyeToOB Ha TMPOYHOCTh H3Y4YAIOT B KypC€ CONPOTUBIICHUS
matepuaioB. B kypce «Jletanu MammH» o01Iue METoIbl paCYeTOB Ha MPOYHOCTh
paccMaTpUBaIOT B MPWJIOKEHUN K KOHKPETHBIM JIETAIsIM U MPUAAIOT UM GopMy
WUHXEHEPHBIX PACYETOB.

XKecTkocTh XapakTepusyeTcsi H3MEHEHHUEM pa3MepoB M (OPMBI JETalld MOJ
Harpy3Kou.

Pacuer Ha  JKECTKOCTb  MpeayCcMaTpUBAeT  OrPaHUYEHHE  YNPYTHX
nepeMelieHnii aetaneil B mpenenax, JOMYCTUMBIX ISl KOHKPETHBIX YCIOBHM
pabot. TakuMU yCIOBUAMH MOTYT ObITh YCJIOBHUS PaOOThI CONMPSKEHHBIX JIeTanei
(HampuMep, KadecTBO 3allellJieHus 3y04aThlX KOJEC U YCJIOBUS pabOThI
HNOJIIMITHUKOB YXYJIIIAIOTCS MPU OOJIBIIMX MPOrudax BaJIOB) U TEXHOJOTUYECKUE
yCcJoBUSl  (Hampumep, TOYHOCTh W  MPOU3BOAUTEIHHOCTH O0OpaOOTKH Ha
METAJUIOPEXKYIIUX CTAaHKAX B  3HAYMTEJIBHOM  CTENEHH  ONPEAEIIIOTCS
KECTKOCTBIO CTaHKa U 00padaThIBAEMOM 1eTajn).
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a) HopMmbl KECTKOCTM [JeTaleil yCTaHABIMBAIOT HA OCHOBE MPAKTHKU
AKCIUTyaTallid ¥ PAacyeTOB. 3HAYEHUE PACUYETOB Ha YKECTKOCTh BO3pPACTacT B
CBA3M C IIMPOKHUM BHEJIPEHUEM BBICOKOIPOYHBIX CTaj€i, y KOTOPBIX
YBEIMYMBAIOTCS  XapaKTEPUCTUKH MPOYHOCTH, a MOIAyJNb ympyroctu E
(XxapakTepucTUKa KECTKOCTH) OCTAeTCA MOYTH HeW3MeHHbIM. IIpu sTOoM yarmie
BCTPEYAIOTCS CIIyyau, KOI/Ia pa3Mephl, MOJyYEHHbIE U3 pacuera Ha IPOYHOCTb,
OKa3bIBAOTCS HEIOCTATOYHBIMHU I10 )KECTKOCTH.

W3HammBaHue — IMpolecc MOCTENIEHHOTO M3MEHEHUsl pa3MEpoB JeTallell B
pe3ynpraTe TpeHus. llpm 3TOM yBeIMYMBAIOTCS 3a30pbl B MOJIIMIIHUKAX, B
HaNpaBJSIOLIUX, B 3y0UaThIX, 3alEIUIEHUSX, B LWIMHIpaX MOPIIHEBbIX MAILIUH
U T.J. YBEJIMYEHHE 3a30pOB CHI)KAET KAYECTBEHHBIE XapaKTEPUCTUKH
MEXaHU3MOB — MOIIHOCTh, K.II.J., HAJAEXKHOCTb, TOYHOCTb W mp. Jleranwm,
M3HOLIEHHBbIE OOJbIIE HOPMBI, OpakylOT M 3aMEHSIOT TIpU PEMOHTE.
HecBoeBpeMEHHBII PEMOHT MPUBOAUT K IOJOMKE MAIIWHBI, @ B HEKOTOPBIX
ClIy4asix U K aBapHH.

Y CTaHOBIIEHO, YTO MPU COBPEMEHHOM YpOBHE TeXHHUKH 85...90% mammH
BBIXOJAT M3 CTPOS B pe3ynbTaTe W3HAmMBaHUA U TOJBKO 10...15% mo npyrum
IPUYHUHAM.

M3HammBaHue  yBEIMYMBACT  CTOMMOCTh  JKCIUIyaTallid,  BBI3bIBas
HEO0OXOJAMMOCTh MPOBEACHUS JIOPOTMX PEMOHTHBIX pabOT. Bbicokas cTOMMOCTB
peMoOHTa oOycIIOBJIeHa 3HAYUTENbHBIMU 3aTpaTamu PY4YHOTO
BBICOKOKBAJIM(DUIIMPOBAHHOTO TPYyJa, KOTOPBIA TPYIHO MEXaHU3UPOBATH H
aBTOMAaTU3UPOBATh.

0) Jlns MHOrMX TMIOB MallMH 3a NEPHOJ KX SKCIUTyaTallMd 3aTpaTbl Ha
PEMOHTHI U TEXHUYECKOE 00CIIYy)KMBaHHE B CBSI3M C M3HAIIMBAHUEM B HECKOJBKO
pa3 MpPEBBILIAIOT CTOMMOCTh HOBOM MaIIMHBL. OJTUM O0OBACHSAETCA OOJbLIOE
BHUMAaHHUE, KOTOPOE YJEJSIOT B HACTOSALIEE BpeMsl TPEOOBaHUSAM HayKe O TPEHHH,
CMa3Ke ¥ U3HAIIMBAaHUH MEXaHU3MOB.

3ajaya MaIIMHOCTPOEHWS — BBIIYCKaTh MAallUHBL, HE TpeOyromue
KaMUTAJIBHOIO PEMOHTAa 3a BECh MEpPUOJ BKCIUTyaTauuu. TeKylire peMOHTHI
JOJKHBI OBITH MPOCTBIMU M HETPYJNOEeMKUMH. OJHO W3 HANpABIEHUS PA3BUTHUS
MaIIMHOCTPOEHUS — pa3padOTKa KOHCTPYKIUHU, B KOTOPBIX OCYIIECTBIISIETCS TaK
Ha3bIBAEMOE KHUAKOCTHOE TpeHue. lIpu >KUIKOCTHOM TPEHHH MOBEPXHOCTH
JeTanell pasleleHbl TOHKUM MAacisiHbIM ciioeM. OHM HENOCPEICTBEHHO He
COMpUKACaIOTCA, a CIIEI0OBATEIbHO, U HE M3HAIIMUBAIOTCA, KO(PPUIUEHT TpeHUs
CTAHOBUTCS] OYEHb MaJIbIM.

Jliisa o6pa3oBaHus peKUMa KUAKOCTHOTO TPEHMSI, HAIPUMEpP B MOIIUITHUKAX
CKOJIb)KEHUSI, HEOOXOAUMO COOTBETCTBYIOIEE COYETAHHE HArpy3KH, YacTOThI
BpAICHUS U BA3KOCTH Macia.
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@) OCHOBOIOJIO)KHUKOM KUJKOCTHOTO TPEHUS SIBISETCS HAlll OT€YECTBEHHBIN
yuenblid H. I1. TleTpoB, koTOpbIil onmy0iMKoBan cBou uccienoanus B 1883 r. B
JAJIbHEUIIIEM 3Ta TEOpHs MOJy4YHJIa PA3BUTHE B TPYJIAaX MHOTMX OTEUYECTBEHHBIX
U 3apyOeXHBIX YYEHBIX. Ternepp Mbl MOKEM BBIIOJHATH PACUETHl pEeXUMA
KUAKOCTHOTO TpeHus. OJHAKO KUAKOCTHOE TPEHUE MOKHO OOECIEUUTDH JAIeKO
BO Bcex y3nax TpeHus. Kpome coOmitofeHuss oOmnpeneneHHbIXx 3HAYCHHM
YIOMSIHYTBIX BbIIIE€ (DAKTOPOB OHO TpeOyeT HEMpPEephIBHON MOJayu YUCTOTO
Macia, CBOOOJHOro OT abpa3uBHBIX 4acTUIl. OOBIYHO ATO JOCTHTaeTCs MpH
UPKYJISAIMOHHON CUCTEME CMAa3KH C HACOCaMH U (PUIIbTpamu.

Tam, rae XUAKOCTHOE TpEeHHE OOECNEeYUTh HE YIAeTCs, HUCIHOJIb3YIOT
IpYroe HaIpaBJICHUE—TIPUMEHEHNE Ul y3JI0B TPEHUsS TAKUX MATEPUAIOB M
TaKHX CUCTEM CMa3KH, IPU KOTOPBIX OHU OYIyT H3HOCOCTOMKHMH.

B o0nactu MexaHUKM TpEHHE TIOJydaeT pa3BUTUE  SIBJICHUE
n30UpaTeNbHOrO  MEpeHoca,  MO3BOJISIOLIEE CO3/1aBaTh IIPAKTUYECKU
O€3BI3HOCHBIE TPYILIUECS Hapbl ¢ MalbIM KOA((UIUEHTOM TPEHHUS U BBICOKUM
K.ILJI.

N30upatenbHblil IEpeHOC—(U3UKO-XUMUUECKHI MPOIIeCcC, MPOUCXO SN
B Cpelc IOBEPXHOCTEW TpEeHHUs M CMa3Kd, B pe3yJbTare KOTOPOro Ha
MOBEPXHOCTHU TPEHUSI 00pazyeTcs 3alIUTHAs METAJUIMYECKas MJICHKA. JTa IUIeHKa
oOnanaer oco0Oil CTPYKTypOoH M PE3KO CHHXKAET XapaKTEPUCTUKU TPEHHUS U
U3HOCA.

0) DOta mieHka o0namgaer o0coOOW CTPYKTYpOl M PE3KO CHIDKAeT
XapaKTepUCTUKU TPEHUS U U3HOCA.

OOpa3oBaHue METAUIMYECKOW 3alIUTHOW TUIEHKHM MOXET MPOUCXOJHUTH 3a
CYET Marepuana, COACPXKAIIErocd B CMAa3Ke M CaMUX TPYLIUXCS TMapax.
Hampumep, B mape crams + Menp uiuM ee CIulaBel (OpoH3a, JIATyHb)
IUICHKOOOpa3ylomuM  MarepuajioMm  Oyaer wmeab.  [lneHkooOpasyromum
MIPUCAZKOM CMa3KH ISl Iaphl CTallb + CTalb WIM YYTYH MOXKET OBbITh, HAIIPUMED,
MEJTHBIN TTOPOIIOK, J0OABISIEMbIN B CMa3Ky.

N36upaTtenbHbIi IepeHoc 00J1a/1aeT CBOMCTBOM aBTOKOMITCHCAIIMN M3HOCA,
T. €. 3alllUTHas IUICHKAa XOTS W HW3HAIIMBAaeTCs (CPaBHHUTEIBHO Majo), HO
HETMPEpPHIBHO BOCCTaHaBinuBaeTcs. JlocTikeHuss B 00JacTh M30UPATEIBHOTO
NepeHoca MNOJYYWId TPUMEHEHUE B TMEPBYIO Ouepelb B y3Jax TPEHHUS,
paboTarolmUX B DJKCTPEMAJIbHBIX YCJIOBUSAX — B BaKyyMe€ Ha KOCMHYECKHUX
ammaparax, B arpecCHMBHBIX CpelaX XMMHUYECKOW MPOMBIIIJIEHHOCTH U JIp.
MaccoBoro npuMeHEHHs B MAIIMHOCTPOEHUHM OHU TTOKa HE TTOTYYHIIH.

Bo Bcex ciayudasx mNOBEPXHOCTHM TPEHHsS HEOOXOAMMO 3aluiiaTh OT
3arpsizHeHus. [Ipu 3arpsi3HEHUH BCE PaCCMOTPEHHBIE METO/IbI 3aIIUTHI OT U3HOCA
CTaHOBSATCSA Majod(PEeKTUBHBIMH.
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a) B 3akitoueHue OTMETUM, UYTO B 0071aCTU TPUOOHUKU OTEUECTBEHHBIMU U
3apyOeKHBIMU YUCHBIMHU BBITIOJTHEHO MHOTO OCHOBOIIOJIATAIOMIMX U MPUKIIATHBIX
uccaenoBanuii [9]. OgHako A0 cero BpeMEHU B TEXHUYECKUX By3ax HET Kypca 1o
ATOU NUCUUIUIMHE, KOTOPBIH, M0M00HO Kypcy «COINpOTHUBICHHE MaTEpUaOBy,
HOJArOTaBIMBaI Obl CTYAEHT K M3YYEHUIO MHKEHEPHBIX pacyeToB B Kypce
«/leTanu mammH» W B CHEUAIBHBIX Kypcax. B HameM Kypce MbI HCHOJIb3yeEM
IPEUMYILIECTBEHHO METOJ| y4yeTa M3HOCAa [0 JOINYCKaeMbIM [aBJICHUSIM Ha
MOBEPXHOCTSAX TPEHMS.

N3HOCOCTOMKOCTD AeTalell CyIIeCTBEHHO YMEHBIIIAETCS IPU KOPPO3HUH.

Koppo3usi — mporiecc NOCTOSIHHOTO pa3pylIEHUs] MOBEPXHOCTHBIX CIIOEB
MeTaJula B pe3yibrare  okucieHusd. Kopposus  gBisseTCs  IPUYMHOMN
MPEeKICBPEMEHHOTO pa3pylleHus: MHOTHUX KOHCTpyKIuil. W3-3a koppo3uu
exerogHo Tepsercs mo 10% BreimiaBasemoro metamia. Kopposus ocoOeHHO
ormacHa il IOBEPXHOCTEH TpeHus U AeTalleld, paboTaloluX MpU MEePEMEHHBIX
HanpspkeHusX. [Ipm 3TOM CyIIECTBEHHO COKpAIIAIOTCS HM3HOCOCTOWKOCTh U
CONPOTHUBJICHUE YCTATIOCTH.

J1ig 3aIUTHI OT KOPPO3UHU MPUMEHSIOT aHTUKOPPO3HOHHBIEC TIOKPBITUS UITH
U3TOTOBJISIFOT JETAIM U3 CHEIUAIBbHBIX KOPPO3MOHHO-YCTOMUYUBBIX MAaTEpPHAJIOB,
HalpuMep HEepP KaBeIOIIMX CTaJled U IacTMacc.

0) PacueToB Ha JIOJATOBEYHOCTH MO KOppo3uu HET. OAHAKO, MOCKOJBKY
ATOT TIPOLIECC MPOTEKAaeT BO BPEMEHHM, OHM MOTYT OBITb pa3padOTaHBbI.
MHOXeCTBO ClaydyaHbIX (DaKTOPOB, CBSI3AHHBIX C YCJIIOBUSIMU JKCIUTyaTalluH,
3aTPYJIHSIOT TAKUE PACUECTHI.

Temnocroiikocts. Harpes neraneil MamivH MOKET BBI3BATH CIECAYIOLINE
BpEIHbIE TIOCIEACTBUSA: TOHMKEHUE NPOYHOCTH MaTepualia U TMOSBICHUE
MOJI3YYECTH; TIOHMIKEHUE 3alIUINAIONIeH CIMOCOOHOCTH MACHSHBIX IUICHOK; a
CJIE€AOBATEIbHO, YBEJIMYECHUE W3HAIIMBAHUE [I€Taliel; M3MEHEHHE 3a30pOB B
CONPSKEHHBIX JIETANAX, KOTOpas MOXET MPHUBECTH K 3aKIMHUBAHUIO WU
3a€1aHNIO; TMOHMWKEHUE TOYHOCTU padOThl MAIIMHBI (HApUMeEp, MPEIU3UOHHBIC
CTaHKH).

YtoObl HE JOMYCTUTh BPEAHBIX TOCJIEICTBUN MeperpeBa Ha padboTy
MAaIllMHbI, BBIMOJHSAIOT TEIUIOBBIE pacdyeThl M, €CIU HEOoOXOAUMO, BHOCST
COOTBETCTBYIOIIME KOHCTPYKTHUBHBIC H3MEHEHHS (HAlpuMep, HCKYCCTBEHHOE
OXJIQXKJICHHUE).
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a) BubpoycroitunBocTh. BuOpamwui  BBI3BIBAIOT  JOMOJTHUTEIIHHBIC
MIEPEMEHHBIE HANPSDKEHHUS W, KaK MpaBWiIO, MPUBOAAT K YCTaJOCTHOMY
paspyuieHuo Aetaieil. B HEKOTOpPBIX cioydasX BUOpalyd CHHXKAIOT KayeCTBO
pabotsl MammH. Hanpumep, BuUOpanyu B METAIIOPEXKYIINX CTaHKaX CHUXKAIOT
TOYHOCTh OOpaOOTKM M yXyALIAIOT KAauecTBO MOBEPXHOCTU 00padaThIBaEMbIX
neraneii. OCOOEHHO OINAaCHBIMM SBIISIIOTCA PE30HAHCHBbIE KoJjiebaHus. Bpennoe
BIMSIHUE BHOpanuil MNpOSBISETCS TAaKKE U B YBEIMYEHUU IIYMOBBIX
XapaKTEPUCTHUK MEXaHW3MOB. B CBSI3M C IOBBIIIEHHMEM CKOPOCTEW IBUKCHUS
MallMH ONAacHOCTh BHUOpAlMK BO3pAcTaeT, MO3TOMY pacdyeTbl Ha KoyeOaHUs
npuoOpeTaroT Bce OoJIblIee 3HAUCHUE.

OcobenHoctn pacdera jaeraneld mammH. [[ns TOro, YTOOBI COCTaBUTH
MaTeMaTU4YECKOe ONMCAaHUE 0OBEKTA pacyeTa U MO BO3MOKHOCTHU MTPOCTO PEIIMUTh
3ajadyy, B HMHXXEHEPHBIX pacyeTax peajibHble KOHCTPYKUHUU 3aMEHSIOT
UJeaNN3MPOBAaHHBIMM MOJIETISIMA WJIM pacueTHbIMU cxemamu. Hampumep, npu
pacyerax Ha MPOYHOCTb, MO CYIIECTBY, HECIUIOIIHOW U HEOJHOPOAHBIM MaTEpUal
JeTajel pacCMaTPUBAIOT KaK CIUIOIIHOM W OJHOPOIHBIN, HICATA3UPYIOT OIOPHI,
Harpy3ku u gopmy aeraneit. Ilpu atom pacuem cmanosumcesa npubausicennvim. B
OpUOIMKEHHBIX pacueTax OoJbIIOE 3HAYEHUE HMEIOT MPaBUWIbHBIA BBIOOD
pacuyeTHOM MOJIeNH, YMEHUE OLICHUTh TJIaBHbIE M OTOPOCUTH BTOPOCTEIIECHHBIE
(bakTopBhL.

0) TlorpemHocTy TPUOINKEHHBIX PACUETOB CYIIIECTBEHHO CHUKAIOTCS MPU
WCTIOJB30BAaHUM  OMbITA MPOEKTHUPOBAHUS M  OKCIUTyaTalldd aHAJOTUYHBIX
KOHCTpyKIIMH. B  pesynbrare 0000II€HUS  MNPEAIISCTBYIONIETO  OIbITA
BbIpa0AThIBAIOT HOPMBI M PEKOMEHAAIMH, HalpuMep, HOPMbI JOIMYCKAEMbIX
HaMpsOKeHUH Wi Kod(P(UIIMEHTOB 3amacoB MPOYHOCTH, PEKOMEHIAIUU 10
BBIOOPY MaTEpHUaoOB, PAaCYETHON HArpy3KH U MpP. DTU HOPMBI U PEKOMEHJAIIUU B
MPUJIOKEHUU K pacdyeTy KOHKPETHBIX JIeTalied MPUBEIECHBI B COOTBETCTBYIOIIMX
paznenax yuyeOHUKa. 31€Cb OTMETHM, YTO HETOYHOCTH PACYETOB HAa MPOYHOCTH
KOMITEHCUPYIOT B OCHOBHOM 3a CYET 3aracoB Mpo4HOCTU. [Ipu sTOM BBEIOOD
K0?((DUIIMEHTOB 3amacoB MPOYHOCTH CTAHOBUTCS BEChbMa OTBETCTBEHHBIM
ATAllOM pacueTa. 3aHWKEHHOE 3HAYeHUE 3amaca MPOYHOCTH MPUBOIUT K
pa3pylLICHUIO AETalM, a 3aBBIIICHHOE — K HEONPABJAHHOMY YBEIUYEHUIO MACCHI
W3JIeNUsl U Tepepacxoqy marepuana. B ycrmoBusx Oonbmioro o6bema BBITyCKa
JeTaneil oO0IIero Ha3HA4YeHUs IMepepacxoj Marepuaia NpuoOpeTaeT BechMa
Ba)KHOE 3HAYCHUE.

@akTopbl, BIUSIOIIME HA 3amMac MNPOYHOCTH, MHOTOYUCIEHHBI H
Pa3HOOOpa3HbBI: CTETNEHh OTBETCTBEHHOCTH JIETAIH, OJTHOPOIHOCTh MaTepHayia u
HAJIS)KHOCTh €r0 HMCHBITAHUM, TOYHOCTh PACUYETHBIX (POPMYNT U OINPEACICHHUS
pPaCUETHBIX HArpy30K, BIUSHUE KAYECTBA TEXHOJIOTUH, YCIOBUM SKCIUTyaTalluu U

mp.
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a) B MHXEHEPHOUN MPAKTUKE BCTPEUAIOTCS JBA BUJIA pACUETa: MPOCKTHBIN U
IIPOBEPOUHBINA. [IpOEKTHBIM pacyeT — NMpeaBAPUTENIbHBIA, YIPOIIECHHBIA Pacyer,
BBIINIOJIHSIEMBIN B ITpoliecce pa3padOTKA KOHCTPYKIHMH JA€Tanu (MAalIMHbI) B LESAX
ONPENEIICHNUS €€ pa3MepoB U Marepuaina. [IpoBepouyHbI pacdyeT — yTOYHEHHBIN
pacdeT W3BECTHOM KOHCTPYKLMH, BBIIOJHAEMBIH B IEIAX IIPOBEPKU €€
IIPOYHOCTH HJIU ONIPEIEIICHUS] HOPM Harpy3KH.

[Tpu MPOEKTHOM pacyeTe YUCIO HEM3BECTHBIX OOBIYHO MPEBBILIAET YUCIIO
pacyeTHbIX ypaBHEHHH. I103TOMy HEKOTOPBIMHM HEM3BECTHBIMU IapaMETpaMH
3a1a10TCsl, NPUHKMMAas BO BHHMMAHHWE OIBIT M PEKOMEHJALHUH, & HEKOTOpBIE
BTOPOCTEINEHHBIE IIAPAMETPBI IMPOCTO HE YYMUTHIBAKOT. TakOM YNPOIICHHBIN
pacueT HeoOXOIUM JIsi OMPECIICHUs T€X pa3MepoB, 0€3 KOTOPHIX HEBO3MOXHA
nepBasi 4epTexkHas NpopaboTKa KOHCTPYKUMHU. B mporecce TpOeKTUpOBAHUA
pacyeT U YEPTEKHYIO MPOPAOOTKY KOHCTPYKIMHU BBITIOJIHAIOT NapalyieNIbHO.

[Ipu 3TOM psig pa3smepoB, HEOOXOAMMBIX I pacyera, KOHCTPYKTOp
OTIpe/IEIIsieT M0 ACKU3HOMY YEPTEXKY, a MPOEKTHBINA pacueT nmpuodpeTraer Gpopmy
IIPOBEPOYHOIO JUI1 HAMEYEHHOM KOHCTPYKLIMH. B mouckax jy4iiero BapuaHTa
KOHCTPYKIIMM YacCTO NPUXOAUTCS BBINOJHATh HECKOJIBKO BapUaHTOB pacdera. B
CJIOKHBIX CITy4asiX MOMCKOBBIE PacUeThl yI0OHO BBINOIHATH Ha DBM.

0) llBeTHble METalIbI — MENb, LUHK, CBUHEL, OJIOBO, AJIOMUHHNA U
HEKOTOpbIE JpPyrue — NPHUMEHSIOT TJaBHBIM 00pa3oM B KadyeCTBE COCTaBHBIX
gyacTtel criaBoB (OpoH3, JlaTyHeW, 0aOOWTOB, MIOPATIOMHHHUS U T. JO. ). DTH
METaJUIbl 3HAYMUTEJIbHO JOPOKE YEPHBIX M HCIOJB3YIOTCS JJIsl BBINOJTHEHUS
0COOBIX TpeOOBaHUM: JIETKOCTH, AHTHPPUKIUOHHOCTU, AHTUKOPPO3UMHOCTU H
Ap.

Hemeramnnueckue warepuansl — JEpeBO, pe3uHa, Koxka, acOecr,
METaJNIOKepaMUKa U IIJIACTMACChl — TAaKXKE HAXOAT IIMPOKOE IPUMEHEHHE.

[InacTMaccel — CpaBHUTEIBHO HOBBIE MaTE€pHaJIbl, IPUMEHEHUE KOTOPBIX B
MAaIIMHOCTPOCHUH Bce Oosee pacuinpsercsi. COBpeMEHHOE pa3BUTHE XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI MO3BOJISET MOJYYUTh MaTepUaibl, KOTOPbIE
o0janaloT UEHHbIMU CBOMCTBAMM: JIETKOCTBIO, MPOYHOCTHIO, TEIJIO- H
BJIEKTPOU3OJISALIUEH.

[Inactmaccel TexHONOru4yHbl. OHM 00JaJAIOT XOPOIIMMH JIMTEHHBIMU
CBOMCTBaMM M JIETKO 00padaThIBAIOTCS IMJIACTUYECKUM Je(OpMUPOBAHUEM TPU
CPaBHUTEIBHO HEBBICOKMX TEMIEpaTypax U [JaBIEHUSAX. OTO TO3BOJSET
noJiyyaTb M3 IUJIaCTMAcC M3AENHs TMOYTH JII0OOW  CIOXKHOM  (popMbI
BBICOKOMPOU3BOJIUTEIBHBIMU METOJIAMU: JINTHEM MOJ| AaBJICHUEM, IITAMIIOBKOM,
BBITSDKKOM WJIM BBIIyBaHUWEM. J[pyrMM NpEeMMyIIECTBOM IUIACTMACC SIBJIAETCS
COYETaHUE JIETKOCTH U BBICOKOM MPOYHOCTH. [0 3TOMy moKazarento HEKOTOpbIE
BUJbl IJIACTMACC MOTYT KOHKYPUPOBaThb C Jy4YUIMMU COpPTaMU CTad H
JIOpATIOMUHNA. BpICOKass yaenbHas MPOYHOCTh MO3BOJISIET HMCIOJIB30BATh
IJIaCTMAacChl B KOHCTPYKIUSX, YMEHBIIEHHE MacChl KOTOPBIX HMEET 0c000
BAKHOE 3HAYCHHUE.
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a) OCHOBHBIE MOTPEOUTENM IJJACTMACC B HACTOAILEE BpeMsS —
ANEKTPOPATUOTEXHUUECKAass W XHUMHYECKas MPOMBIIICHHOCTh. 3JeCh W3
MJIACTMAcC H3TOTOBISIOT KOpIyca, IMaHEeIH, KOJIOAKH, H30JIATOpPbI, TPyObl U
JIPYTHUE JIETAIH, MOJIBEPTAIOIINEC JEUCTBUIO KACIOT, MIEI04Ye U T. . B npyrux
OTpacisix MaIIMHOCTPOCHHS IJIACTMACCHI MPUMEHSIOT TJIABHBIM 00pa3oM Uis
IPOU3BOJICTBA KOPIYCHBIX JAeTaliel, BKJIaAbIIICH MOAIUITHUKOB, (PUKIIMOHHBIX
HaKJIJ[0K, BTYJIOK U T.]I.

[TopornikoBbie MaTEepHUAIIbI TOJYYaOT METOJIOM MOPOIIKOBOIM METAJLTypruH,
CYIIHOCTh KOTOPOM COCTOHUT B M3TOTOBJICHUM JETalel U3 MOPOIIKOB METAJIJIOB
yTeM MPECCOBaHUS U MOCIEAYIONIETO criekaHus B npecc- popmax. [IpumensroT
MOPOIIKH OJHOPOJIHBIE MM U3 CMECH Pa3IMYHBIX METAJUIOB, a TAK)XXE U3 CMECH
METAJJIOB C HEMETAJUIMYECKHMHU MaTepuaiamMu, Hampumep ¢ rpadutom. [lpum
ATOM TOJY4YalOT MaT€pUaNbl C Pa3INYHBIMA MEXAaHHYECKUMH U (U3NICCKUMU
CBOMCTBaMH (HampuMmep, BBHICOKOIIPOYHBIE, H3HOCOCTOUKHE, aHTU(PHUKIIMOHHBIE
u Jp.).

B mammHOCTpoeHNHN HauboJIbIlee pacpoCTPaHEHNE TIOMYYMIA ACTalld Ha
OCHOBE JKEJIe3HOr0 TOpoInKa. JleTanu, W3roTOBIEHHBIE METOAOM ITOPOIIKOBON
METAJUTYypPTUH, HE HYKIAIOTCs B OCIeAyIoLEel 00padoTke pe3aHreM, YTO BECbMa
3¢(}EeKTUBHO TpPU MacCOBOM IPOM3BOACTBE. B  yCIOBUSAX COBPEMEHHOTO
MacCcoOBOI'O TPOM3BOJICTBA PA3BUTHUIO MOPOIIKOBOM METAJLUTyprUM YyJIEseTCs
00J1b1110€ BHUMAHHUE.

0) Ilpy NpOEKTUPOBAHWM 3aKJIANBIBAIOTCS OCHOBBI HaAeKHOCTH. [Lmoxo
MpOJlyMaHHble, HEOTPaOOTaHHbIE KOHCTPYKLIMH HE OBIBAIOT HAJEKHBIMHU.
KoHCTpyKTOp IOJKEH OTpa3suTh B pacyeTax, 4epTekax, TEXHUUECKUX YCIOBHUAX
U JpYrod TEXHUYECKOM JOKYMEHTAllMH Bce (PaKTOpbl, 00OeCleurnBaronIne
HAJIE)KHOCTb.

[Ipyu mpousBoACTBE 00ECHEUMBAIOTCA BCE CPEACTBA  IMOBBIIICHHUS
HAJKHOCTH, 3aJI0’)KEHHbIE KOHCTPYKTOPOM. OTKJIOHEHMSI OT KOHCTPYKTOPCKOM
JOKYMEHTAIlUM HApylIalOT HANECKHOCTb. B  LensiX MCKIIOYEHUS BIMUSAHUSA
ne(peKTOB MPOU3BOICTBA BCE U3JIEIHSI HEOOXOIUMO TIATEIbHO KOHTPOJIUPOBATb.

[Ipu sKcIuTyaTanuu peanu3yeTcs Hale)KHOCTb U3aenus. Takue noHATHs
HAJIC)KHOCTH, KaK 0€30TKa3HOCTh M JIOJITOBEYHOCTb, MPOSBISIOTCS TOJBKO B
nporuecce padoThl MAIIMHBI U 3aBUCAT OT METOJIOB M YCIOBHM €€ DKCIUTyaTalluu,
IPUHATON CUCTEMbl PEMOHTA, METOJIOB TEXHUYECKOT'O 0OCITY>KHMBaHUs, PEKUMOB
paboThI U TIp.

OCHOBHBIE NPHUYHHBI, ONMPEAEISIONINE HAJAC)KHOCTh, CONEPKAT DIEMEHTHI
cinyyaitHoctH.  CoydaliHBl ~ OTKJIOHEHMSI OT  HOMHUHAJBHBIX  3HAYCHUI
XapakTepUCTUK IIPOYHOCTH Marepuaja, HOMMHAJIBHBIX pPa3MEpOB JeTallied M
IIPOYMX IIOKA3aTeNed, 3aBUCAIIMX OT KAadyeCcTBA IPOM3BOJCTBA; CIIy4anHBI
OTKJIOHEHUS OT PACUETHBIX PEXKUMOB IKCIUTYaTALMH U T.J.
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a) DPPexTuBHON Mepoil TOBBIIICHHUS HAJIEKHOCTH SIBISAETCS XOpOoIIas
cucTeMa CMa3KM: NpaBWIbHBIM BbIOOp cOpTa Macia, palMOHajbHas CUCTEMa
MO/IBOJIa CMA3KU K TPYIIMMCS MOBEPXHOCTSIM, 3alUTa TPYLIUXCS MOBEPXHOCTEH
oT alOpa3uBHBIX 4YacTUL (IBUIM W Tps3H) IyTEM pa3MEIICHHs MU3JEIUil B
3aKpBITBIX KOPIYCax, YCTAHOBKH 3(PPEKTUBHBIX YIJIOTHEHUH U T. 1.

CraTudecku OmpeneinrMble CUCTEMBbI Oojiee HaJlexHbl. B 3THX cucremax
MEHBIIIE NPOSBISAETCS BpPEAHOE BIMSHHE JEPEKTOB IPOMU3BOJACTBA Ha
pacupenesieHue Harpy3KH.

Ecnu ycinoBust »KCIUTyaTallid TakKOBbI, YTO BO3MOXHBI CITyYaiiHbIE
MepEerpy3ku, TO B KOHCTPYKIMH CIAEAYET MpelyCMaTpUBaTh MPEIOXPAHUTEIbHbBIC
YCTpOMCTBA (IPEIOXPAHUTENBHBIE MY(PTHI MIIH PEIE MAKCUMAIIBHOTO TOKA).

[[Iupokoe HCHONB30BAaHUE CTAHAAPTHBIX Y3JIOB M JETalleld, a TaKxke
CTaHJAPTHBIX DJIEMEHTOB KOHCTPYKIMM (pe3b0, TranTeyied W Ip.) MOBBILIACT
Ha/Ie)KHOCTh. DTO CBSI3aHO C TEM, YTO CTAHJApThl pa3pabaThIBAIOT HAa OCHOBE
OOJIBIIOTO ONbITAa, a CTaHAAPTHBIE Y3JbI W JEeTalld W3TOTOBIAIOT Ha
CHELMAIN3UPOBAHHBIX 3aBOJAX C ABTOMAaTU3MPOBAHHBIM IPOM3BOACTBOM. lIpn
3TOM IIOBBIIIAIOTCSA KAY€CTBO U OJTHOPOIHOCTD U3EIHMA.

0) B HEKOTOpBIX U3ACHUAX, IPEUMYLIECTBEHHO B DJIEKTPOHHOMN
arraparype, Ui HOBBILICHUS HAJACKHOCTU NPUMEHSIOT HE MTOCIEN0BATENBHOE, a
MapajuleIbHOE COEUHEHNE DIIEMEHTOB M TaK HAa3bIBaeéMoe pe3epBupoBaHue. 11pu
MapajuIeIbHOM COEIUHEHHUH DJJIEMEHTOB HAJIEKHOCTh CHUCTEMBI 3HAYUTEIBHO
MOBBIIIAETCS, TaK KaK (YHKIMIO OTKAa3aBILEro 3J€MEHTa MPUHHUMAET Ha ce0s
MapaJUICNIbHBI €My WM  PE3€pBHBIM  3JeMEeHT. B mammHOCTpoeHuU
[apajuIeIbHOE COEIUHEHHUE DJIIEMEHTOB M PE3EPBUPOBAHUE INPUMEHSIOT PEAKO,
TaK Kak B OOJIBIIMHCTBE CIy4yaeB OHU MPUBOIAT K 3HAYUTEILHOMY MOBBIIICHUIO
Macchl, Tra0apuToB M CTOMMOCTH u3Aenuil. OmnpaBAaHHBIM MPUMEHEHUEM
[1apaJUICIbBHOTO COCIMHEHUSI MOTYT CIIYXKUTb CaMOJIEThI C ABYMS M YETBIPbM:
neuratessiMi. CaMoJeT ¢ YEThIpbMs ABUTATENIIMA HE TEPIUT aBapUU MPU OTKa3e
OJIHOTO U AK€ IBYX JBUTATEIICH.

Jng MHOrMx MamuH OOJIbIIOE 3HAUY€HHWE HWMEeT TaK Ha3bIBaeMas
pemornmonpucoorocmy. OTHOIIEHUE BPEMEHH MPOCTOS B PEMOHTE K pabouemMy
BPEMEHM SBJISIETCA OJHHMM W3 IMOKa3aresied HaaexHOCTU. KoHCTpykuus noJpKHA
o0OecreunBarh JETKyl JIOCTYMHOCTh K y3JaM M JIeTajsiM JJii OCMOTpa WIH
3amMeHbl. CMEHHbIE JeTald JODKHBI ObITh B3aMMO3aMEHSEMBbIMU C 3alacHBIMU
4acTAMHU. B KOHCTPYKLIMM JKEJIaTEIbHO BBIACIATH TaK Ha3bIBAEMbIC PEMOHTHBIE
y37bl. 3aME€Ha MOBPEXICHHOIO Y3JIa 3apaHee IOJATOTOBJIEHHBIM 3HAYHUTEIBHO
COKpAaIIaeT PEMOHTHBI MPOCTOM MaIlIUHBI.
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Bapianm 74

a) Jleramu, COCTaBISIONIME MAIWHY, CBSI3aHBI MEXAY COOOW TeM win
WHBIM CIIOCOOOM. DTH CBS3U MOYKHO Pa3feiuTh Ha HOOB8UdiCHble (Pa3InIHOTO
poja MIapHUPHI, MOAIIUITHUKY, 3aLEIUICHUS U TIP.) U HenoogudicHvle (Pe3bOOBbIE,
CBapHbIC, INMOHOYHBIE W 1p.). Hamuume TOABWKHBIX CBS3€H B MalllWHE
00yCIJIOBIIEHO €€ KhHeMaThueckoi cxemon. HemoaBukHbie CBSI3U 00YCIIOBICHBI
11€1€CO00Pa3HOCThIO PACUICHEHHS] MAIIMHbI Ha Y3JIbl U JETaNIH ISl TOTO, YTOObI
YIPOCTUTH MPOU3BOJICTBO, OOJIETYUTh COOPKY, PEMOHT, TPAaHCIIOPTUPOBKY U T. II.

HenoaBukHbie CBSI3M B TEXHUKE HA3BIBAIOT COCTUHEHUSIMU.

[lo mpu3Haky pa3beMHbIE BCE BHJbl COCIUHEHUN MOXKHO pa3lIeluTh Ha
pa3beMHbIE U HEpa3beMHbIE.

Pa3zpemMHBIC COCTMHEHHMS TO3BOJIIIOT Pa3bheAUHATH JeTaau 0e3 Hux
noBpexaeHus. K HUM OTHOCSATCS pe3b00BbIe, MTH(TOBEIC, KJIEMOBBIC, ITUTHIICBBIC
1 IpO(PHITbHBIE COCTUHCHHUS.

HepaszbeMHBIE COEMMHEHHS HE TO3BOJISIOT Pa3beIUHATH IETANH 0€3 HX
noBpexaeHusa. I[lpuMeHeHue Hepa3beMHBIX COCIUHEHUN OOYCIOBIEHO B
OCHOBHOM TEXHOJIOTHUYECKUMHU U HIKOHOMHYECKUMHU TpeboBanusiMu. K aToit
rpyIIe COeIMHEHUN OTHOCSITCS 3aKJICTIOYHBIE, CBAPHBIC U COCTUHEHUSI C HATSITOM
(npeccoBbie).

0) CoenuHeHUs SABISIOTCS BAXKHBIMH 3JIEMEHTaMH KOHCTPYKIMH. MHorue
aBapuu M NPOYME HEMOJaJKd B paboTe MAIIMH U COOPYKEHHIl 00YCIOBIIEHBI
HEYJIOBJIETBOPUTEIHHBIM KaU€CTBOM COCAMHEHU.

Tak, Hampumep, ONBIT JKCIUTyaTallud OTEYECTBEHHBIX W 3apyOe’KHBIX
CaMOJIETOB YCTAHOBJIEHO, YTO JIOJITOBEUYHOCTH (DIO3EJIsIKa OIpeessieTcs], IpexKe
BCEro, YCTaJOCTHBIMU Pa3pyIICHUSIMHU, U3 KOTOpPhIX 10 85% mpuxoautcs Ha
pe3b00BBIC U 3aKJIEMIOYHBbIE COeAMHEHUA. OTMETHM TaKKe, YTO B KOHCTPYKLHUAX
COBPEMEHHBIX TSKENbIX MUPOKO(DIO3EISKHBIX CaMOJIETOB HACUUTHIBAETCS [0
700 ThIc. 601TOB U 710 1,5 MJITH. 3aKJICTIOK.

Heobxomumo  cTtpemutTcss K  TOMYy, 4YTOOBI  COEIWHEHHE  OBLIO
PaBHOIIPOUYHBIM C COEAMHIEMBIMHU AyieMeHTaMu. Hannuue coequHeHust, KoTopoe
o0JjamaeT MPOYHOCTHIO, COCTaBIsIoNIel, Hampumep, 0,8 oT mpodHOCTH caMux
JeTanei, cBUIETeIbCTBYeT 0 ToM, 4To 20% Harpy3ouyHod CHOCOOHOCTH 3THUX
JeTasiell Wi COOTBETCTBYIOIIAS YaCTh METalllIa KOHCTPYKIIMU HE MCTIOIb3YETCH.

XKenarenpHo, YTOOBI COENMHEHWE HE WCKaxkano (opMmy wu3aenus, He
BHOCHJIO JIOTIOJTHUTENBHBIX JJIEMEHTOB B €ro KOHCTPYKIMIO W T. 1. Hampumep,
coequHeHue Tpyo Oontamu TpeOyeT oOpa3oBaHus (UiaHIEB, CBEpPJICHUS
OTBEPCTHI TOJ OONTHI, YCTAaHOBKY camMux OOJTOB C TrailkamMu u miaiibamu.
Coenunenue TpyO CBapKOW BCTHIK HE TpeOyeT HUKAKWX JIOMOJHHUTEIbHBIX
sneMeHToB. OHO B HauOoJsblIeH CTENeHW NpUOJIMKAeT COCTAaBHOE M3JETHE K
resomy. C 3THUX MO3UIMKN COSTMHEHHE OOJITaMU MOKET OBITh OMPaBIaHO TOJIHKO
Pa3bEMHOCTHIO.
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Bapianum 75

@) BUHTBI U IINWIBKKA NPUMEHSIOT B TEX CiIydasX, KOTJa IOCTaHOBKA
00J1Ta HEBO3MOXKHA WJIM HepaloHaibHa. Hampumep, HEeT MecTa AJisl pa3MeleHus
railku (TOJIOBKHM), HET JOCTyma K raiike (TOJIOBKE), MpU OOJBIION TOJIIUHE
JeTanu HeOOXOAUMBI ITyOOKO€ CBEpJICHUE U ITTMHHBIN OONT U T. 1.

Ecnu npu skcrutyaTaluy JeTajib 4acTO CHUMAKOT U 3aTEM CHOBA CTaBAT Ha
MECTO, TO €€ CJIEIyeT 3aKPEeIIsATh O0JITaAMH WM IIMUIbKaMH, TaK KaK BUHTHI MU
MHOTOKPAaTHOM  3aBUHYMBAaHUU MOTYT TOBpEIUTb pe3b0y B JIeTalu.
[loBpexxnenne pe3bObl  Oojee  BEPOSATHO MPU  MAJOMPOYHBIX  XPYHKHUX
MaTepHUaliax, HAIpUMEpP U3 YyT'yHA, JIOPATFOMUHHUS U T. II.

[MonknagHyto 1mai0y cTaBsAT TOJ TailKy WIA TOJIOBKY BHHTa [
YMEHBIIEHUSI CMATHS JETajlyd TalKOM, €CIIM JAE€Talb H3rOTOBJIIEHA W3 MEHEE
MIPOYHOT0 Marepuana (I1acTMacchl, alFOMUHUS, JEPEBa U T. I1.); IPEIOXPaHECHUS
YUCTBIX MOBEPXHOCTEHN AeTallel OT I[apanuH MpU 3aBUHYMBAHUU Tailku (BUHTA);
MEPEKPBITUs OONBIIOrO 3a30pa OTBEPCTUSA. B npyrux ciydasx MNOAKIAIHYIO
maidy craBuTh uenecooOpazHo. Kpome mnoaknanHelX maid MOpUMEHSIOT
CTOIIOPHBIE WJIM NpPEJOXpPAaHUTEIbHbIE MIANObI, KOTOPBIE MPEIOXPAHSIOT
COCMHEHNE OT CAMOOTBUHYMBAHUS.

0) CaMOOTBUHYMBAHHUE pA3PYLIAET COCIUHEHHUS M MOXKET HPHUBECTH K
aBapuu. [IpegoxpaHeHue OT CaMOOTBMHYMBAHUS BECbMa BaXKHO JIJIs1 TIOBBILLIEHUS
HAJIeKHOCTU pPEe3bOOBBIX COEIWHEHWH W COBEPIIEHHO HEOO0XOOUMO NpH
BUOpaIMAX, IEPEMEHHBIX U YAAPHBIX Harpy3kax. BuOpaium NoHMKalT TPEHUE U
HapyIIalT YCIOBUE CAMOTOPMOXKEHUS B pe3b0e.

CymiecTByeT MHOrO CHOCOOOB CTOMOPEHUS WM MPEJOXPaHEHUs OT
camMoOoTBMHYMBaHMs. ONHMCcaHUE 3TUX CIOCOOOB MPUBOAUTCS B CIIPAaBOUYHUKAX U
crenuaibHoON Jnrepatype. Ha npakTuke NpUMEHSIOT CIEAYOINE TPU OCHOBHBIX
IPUHIIUIIA CTOIIOPEHMUS.

[ToBpIIAIOT M CTAaOMIM3UPYIOT TpPEHUE B pe3bOe MyTeM IOCTAHOBKU
KOHTPTaKu, MPYKUHHOW I1aii0bl, MPUMEHEHHE PEe3bOOBBHIX Tap C HATITOM B
pe3noe U T. 1.

KoHnTpraiika co3gaer JOMOJHUTENbHOE HATSDKEHHE WM TpPEeHHe B pe3boe.
[IpyxvHHast maiba MNOJJEpKUBAET HATAT W TPEHHE B pe3b0e Ha OOJbIIOM
ydyacTKe CaMOOTBMHYMBaHUs. Kpome Toro, ympyrocts MaiObl 3HAUYUTEITHHO
yYMEHbBIIAeT BIUSIHUE BUOpALIUiA Ha TPEHHUE B pe3boe.

["aiiky >KeCTKO COEAMHSIIOT CO CTEPKHEM BHUHTA, HANPUMEpP, C MOMOIIbIO
HITUIMHTA WIK NPOIIMBAIOT TPYIITY BUHTOB MPOBOJIOKON. CrocoObl CTOMOPEHHUS
ATOW TpPYIIBl MO3BOJISIIOT MNPOU3BOJUTH TOJIBKO CTYNEHYATYH) PEryJupOBKY
3aTSHKKU COEIMHEHHSL.
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Bapianm 76

@) B COBpEMEHHOM aBMACTPOCHUM IIOJY4YaeT  PACHPOCTPAHECHHE
MOCTaHOBKAa OOJITOB C BBICOKMM YIOPYTOIUIACTUYECKUM HATATOM. Takum
CIOCOOOM COEIUHSIOT, HAallpUMeEp, JHUCThl U3 JIOpPAJIEBOTO CIljlaBa OoJITaMH U3
TUTAHOBOI'O cCIlJIaBa. Marepuan OOJITOB CYLIECTBEHHO IpOYHEe Marepuasa
neraneil. [Ipu cnBurarommx MepeMEeHHbIX Harpy3kax HaOJIIoJaeTcs yCTallOCTHOE
paspylieHre He OOJITOB, a JeTalell B CEYECHUH, OCJIa0JI€HHOM OTBEPCTUSIMU O]
6oxatsl. [Ipu ycraHoBKe OOJITOB C BBICOKMM HATSTOM B 30HE OTBEPCTHS J€Tajiel
OPOUCXOAAT  yHpyromiactuyeckue aedopmanmu. Bpicokas MIacTUYHOCTB
MmaTepuana JeTajJeldl IO3BOJIAET OCYIIECTBUTh HaTsAru 1o 2% wu Oosiee OT
auameTrpa 0o0aTa. DTO 3HAYUTENBHO MPEBBINIAET BCE HATATM CTaHIAPTHBIX
IIOCAJIOK.

JIOJITOBEYHOCTh TaKUX COEJUHEHUU B HECKOJBKO pa3 IMPEBBIIIAET
JOJITOBEYHOCTh COEJMHEHUI O€3 HaTsTa.

bonaT 3aTsHyT, BHEIIHAS HAarpy3Ka pacKpbIBaeT CTHIK AeTtaneld. IIpumepom
CIIy>KaT OOATHI ISl KPEIJICHUsI KPBIILIEK PE3EPBYapoOB, HATPYKEHHBIX JaBICHUEM
KHUJIKOCTU WM Tas3a. 3aTskka OOJITOB JODKHA OOECHEeUUTh T'e€PMETUYHOCTh
COCIMHEHHMSI WM HE PACKPBITHE CThIKA IIOJI HATPY3KOM. 3ajada O pacipenesieHun
HArpy3Ku MEK]y 3J€MEHTaMU TaKOTO COCIUHEHHUs CTaTUYECKH HEOoNpeaeanuma Hu
pemaercs ¢ y4eToM AeopMaruii 3TUX 3JIEMEHTOB.

0) Ilpounocts OONTOB TMpH BBICOKMX TemiepaTypax. [Ipu BBICOKHX
TeMmreparypax B OOJTax COEAUHEHUM MOTYT BO3HUKATH JIOMOJIHUTEIbHbIE
TEMIIEpAaTypHbIE HArpy3Kd. OTH HArpy3Kd BO3HUKAIOT B TOM clly4yae, Korja
TeMreparypHbie KO3 (PUIIMEHTHI JIMHEHHOTO pacHIMPEHUs] MaTepuaioB 00JiTa U
COCAMHSAEMBIX  JleTajled  HE  OJMHAKOBBL.  TeMmmepaTypHble  Harpy3ku
MOACYUTHIBAIOT MO  YCJIOBHUIO  COBMECTHOCTH  jAedopmaiuif, KOTOpbIE
paccMaTpuBaloT B Kypce «ConpoTHBIIEHHE MaTepuanoBy. TemmeparypHbie
HaANPsDKEHUS B 0ONTaX MOHUXKAIOT MyTeM MPUMEHEHHUS MaTepUalioB ¢ OJIM3KUMU
TEeMIIepaTypHbIMU KOA(h(PHUIIMEHTaMU JTUHEHHOTO pPaCIIUPEHUs] WM TMOCTaHOBKE
yOPYTHUX MPOKIAI0K, YIPYTHX OOJITOB U 11ai0.

[Ipu temnepatypax cBbimie 150°C mns nerkux cmiaBoB u 300°C mid
KOHCTPYKIIMOHHBIX ~ CTajlei B 3aTSHYTBHIX  COCAMHEHUSIX  CTAHOBSITCSA
CYIIECTBEHHBIMM SIBJICHUS pelakcaluu W 3aefaHus. Penmakcanusi cBsi3aHa C
MOJI3y4ECThIO MaTepHalia MPU BBICOKUX TeMIIEpaTypax.

OHa nposBIsieTCs B MOCTEIIEHHOM OCJIa0JICHUU 3aTsHKKU coenuuenus. [Ipu
ATOM HapylaeTcss OJHO W3 TJIABHBIX YCJIOBUH MPOYHOCTH M TEPMETUYHOCTH
coenuHeHus. J[7s yMEHBIIICHUST pellakcaliid HeoOXOJMMO TMOBBIIMIATH YIPYTYIO
MOAATIMBOCTh JIeTaJied COEIUHEHMS, NPUMEHSTh MaTepuaibl C BBICOKHM
MPEAEIOM TMOJ3Y4YeCTH (HAmpuMep, XPOMHUCTBIE M XPOMOHMKEIIEBBIE CTaliu),
CHUXATh JIOMTyCKaeMble HANPsDKSHHUS 17151 OOJITOB.
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a) llocme HekoTOporo BpeMEHM padOThl NPH BBICOKHUX TEMIIEpaTypax
HaOIIOAAaeTCsl 3aelaHue B pe3bOe, KOTOPOE MPOSBISAETCS B TOM, YTO TaiKy HE
ylaeTcs OTBUHTUTh WJIM OHAa OTBUHYHMBACTCS C OOJBIIMM TPYAOM, a pe3bda
noptutcss WM paspymaercs. s OopbObl ¢ 3aemaHueM  HEOOXOAUMO
U3rOTOBJISITH TalKM M3  MarepuajoB, oOmajarommx Oosiee  BBICOKUM
TEMIEPATYPHbIM KO3((ULUHUEHTOM JMHEWHOTO pacIIMpeHHs] MO CPABHEHUIO C
MaTepuajioM BUHTA; MPUMEHSATh MOKPBITHS — OMEIHEHUE WM XPOMHPOBAHHE
PE3BOBI.

OKCLIEHTPUYHOE HArpyKeHue 00JITa BO3ZHMKAET M3-3a HE MAPAJLICIbHOCTH
ONOPHBIX IOBEPXHOCTEW JeTaJli W TalKM WM TOJOBKM O0NTa, Hampumep
BCJIC/ICTBHE YKJIOHA TOJIKM MIBEJJIEpa, MOTPEIIHOCTEH WM3TOTOBICHUS JeTalleH,
0071TOB, Taek U T. A. Bo Bcex 3THX ciayyasx KpoMe HaIpsDKEHUH pacTsDKCHUS B
CTeprKHE 00JITa MOSBISIOTCS HANPSDKEHUS U3ruoa.

[Tpu pa3paboTke W M3TOTOBIEHUU KOHCTPYKIIMU COCTUHEHHI HEOOXOIMMO
OPUHUMATh BCE MEPBI, YCTPAHSIONINE SKCIIEHTPUYHOE HArpyKEHUE.

Pacyer cBOOUTCS K OINpeAeNeHUI0 pacdyeTHON Harpys3ku Ui HaumOolsee
Harpy>xeHoro 0ora.

0) 3axienKy M3roTOBISAIOT U3 CTaJ, MEIH, JJATyHU, ATIOMUHUS U IPYTHX
METaJJIOB. Marepuan 3akJIeNlOK JODKEH 00JajaTh IUIACTUYHOCTBIO U HE
NPUHUMATH 3aKalIKU. BBICOKas MIACTUYHOCTh MaTepuana o0JierdaeT KIEnKy |
CIOCOOCTBYET PaBHOMEPHOMY DACIIPEEICHUIO0 Harpy3ku Mo 3akienkam. [Ipu
BbIOOpE Marepuana g 3aKJIENOK HeOoOXOJUMO CTPEMHUTCA K TOMY, YTOOBI
TeMIepaTypHble  KOI(PQPUIMEHTH JMHEWHOTO PACIIUPEHHUS 3aKJICTOK |
COEMHSIEMBIX JIeTajeil ObLTH paBHBIMU W OJTU3KUMH.

B npoTuBHOM cilydyae npu KoJeOAHUSX TEMIIEpPaTypbl B COECIUHEHHUH
HOSIBJIAIOTCSL TeMIlepaTypHble HampsikeHus. OcoOylo OMacHOCTb MpPEACTaBIseT
COUYETaHHE pPa3HOPOJHBIX MAaTEepUaOB, KOTOpbIE CIIOCOOHBI O00pPa30BbHIBAThH
rajibBaHnyeckue napel. ['anpBaHnYeCKUEe TOKU OBICTPO pa3pyllialoT COCTUHEHHE.
Takoe sBiaeHne HaOmOgaeTcs B XUMHYECKOM  IMPOMBIIUIEHHOCTH U
cynoctpoeHud. [losToMy 1sl CKperieHHsl aTlOMUHUEBBIX JI€Talei MPUMEHSIOT
TIOMUHHUEBBIE 3aKJICTIKU, JJIS1 MEJHBIX — MEJIHBIE.

JlommyckaeMble HAmpsDKEHUsST I 3aKJIENOK 3aBUCSAT B OCHOBHOM OT
XxapakTepa 00pabOoTKK OTBepCTHs (MpOJaBiIeHHbIE UM CBEPJICHBIC) U XapaKTepa
BHEIIIHEN Harpy3KH (CTaTuyeckasi, TMHaMU4YecKasi).
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a) CBapHOoe coenuHeHHe — HepazbeMHoe. OHO oOpa3yeTcss myTeM
CBapUBaHMs MaTepuaioB JeTajiel B 30HE CThIKa U HE TpeOyeT HHKAKUX
BCIIOMOTATENIbHBIX ~ 3JIeMEHTOB.  [IpOYHOCTP  COEAMHEHHS  3aBHCUT  OT
OJTHOPOJHOCTH M HEMPEPBHIBHOCTH MaTepuaja CBApHOIO IIBAa M OKPYKAIOIIEH ero
30HBI.

[TpumeHsieMble B COBPEMEHHOM MAIIMHOCTPOECHUU BHJIbI CBApKU BECHMa
pa3zHoo0pa3Hbl. Kakaplii U3 HUX UMEET CBOM KOHKPETHBIE 00JaCTH NPUMEHEHUS.
W3 Bcex BUAOB CBapku HauOoJiee IIMPOKO pPacCIpOCTpaHEHA 3JIEKTPUUYECKAs.
Pa3znuyaroT 1Ba OCHOBHBIX BUA SJIEKTPOCBAPKHU: AYTOBYIO U KOHTAKTHYIO.

OneKTpoAyroBas CBapka OCHOBaHAa Ha HCIIOJIb30BAHUUA  TEILJIOTHI
AIIEKTPUYECKON AYyTH 7Sl paciuiaBIeHUs MeTaia. J{Jis 3auThl paciijIaBIeHHOTO
MeTajjia OT BPEIHOTO JACWCTBHS OKPY)KAIOIIETO0 BO3/AyXa Ha IOBEPXHOCTH
AJIEKTPO/Ia HAHOCHT TOJCTYIO 3aIMTHYI0 00Ma3Ky, KOTOpasl BIIEISET OOIbIIOe
KOJIMYECTBO IIIJIaKa U ra3a, 00pa3ysi H30JIHPYIOUIYIO CPELy.

OtuMm oOecneuuBarOT TMOBBIIIEHHE KadyecTBa MeTajljla CBAapHOIrO IIIBa,
MEXaHUYECKUE CBOWCTBA KOTOPOTO MOTYT PE3KO YXYALIUTCS MOJ BIUSHUEM
KHCJIOPOJIa U a30Ta BO3/yXa.

C 1ol xe 1eNIbl0 MPOU3BOJAT CBApKY MoA (rocom. DTOT BUJ CBApPKHU B
HACTOAIIEE BpPEMs SBISACTCSA OCHOBHBIM BHJOM aBTOMAaTUYECKOW CBAapKH.
[Tpou3BoAUTENHHOCTh aBTOMATUUYECKOW cBapku moa (urocom B 10...20 pa3 u
0oJiee BhIILIE PYYHOM.

0) 3a mnocnemHue oAbl pa3paboTaHa »dJIEKTPOIIAKOBas CBapka, MpH
KOTOPOM HMCTOYHMKOM HAarpeBa CIYKUT TEIUIOTA, BBIACIAIOMIAACA, IIPH
MMPOXOXKJAECHUHA TOKA DJJIEKTpOAA K H3ACIMI0 Yepe3 IUIAKOBYK) BaHHY.
DNEeKTPOIIAKOBasl CBapKa MpeaHa3HayeHa JUIsl COCAMHEHHUs JeTaneil 00JabpIIon
TOJNIIMHBL. TONIIMHA CBAPUBAEMBIX NETAIEH NPAKTUYECKH HE OTPAHUYHMBACTCH.
OJIEKTPOLIJIAKOBasi CBapka MO3BOJISIET 3aMEHATh CIOXKHBIE W TSKEJbIE
LEJIBHOJINTBIE W [EJIbHOKOBAaHbIE KOHCTPYKIIMU CBAapHbIMH W3 OTACJIBHBIX
IPOCTBIX OTIUBOK, MOKOBOK M JIMCTOB, YTO 3HAUUTEIBHO OOJIEr4yaeT U CHUXKAET
CTOMMOCTb ITPOU3BOJICTBA. JTa CBapKa MPUMEHHUMA U JIJI1 YyTYHHBIX OTJIMBOK.

KoHTakTHass cBapka OCHOBaHa Ha MCIIOJb30BAHUU  ITOBBILIEHHOTO
OMHUYECKOTO CONPOTHUBIICHUS B CTHIKE JIETAJIEH U OCYLIECTBIIIETCS HECKOJIBKUMHU
croco0amu.

IIpyr CTHIKOBOM KOHTAaKTHOW CBapKe 4yepe3 IETalM IMPOITyCKarT TOK, CHJIa
KOTOPOT'0 TOCTUTAET HECKOJIBKUX ThICAY amnep. OCHOBHOE KOJIMYECTBO TEIJIOTHI
BBIJIETISICTCS] B MECTE CThIKA, TJI€ UMEETCsl HAauOOJIbIIIee COMPOTUBIICHNUE; METAJL B
OTOM 30HE pa3orpeBaeTcs [0 IUIACTUYECKOTO0 COCTOSIHUS WM JaXke [0
ITOBEPXHOCTHOTO OIUIABJIEHHsA. 3aTEM TOK BBIKJIIOYAIOT, & PA30TPEThIE JIE€TaIU
CIABJIMBAKOT C HEKOTOPOW CUJION— MPOUCXOJIUT CBAPKA METAJIJIA JIETAJIEH 110 BCEU
MMOBEPXHOCTH CThIKA. DTOT BUJl CBAPKH PEKOMEHIYIOT IPUMEHSITh JIJIsl CTHIKOBBIX
COCAMHEHNN JeTajeH, IUIONaAb MOMEPEYHOI0 CEYEHUsI KOTOPBIX CPaBHUTEIIBHO
HEBEJIMKA.
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Bapianm 79

a) [Ipu ToueyHOI KOHTAKTHOM CBapKe COCIMHEHUE 00pa3yeTcs HE MO BCei
IIOBEPXHOCTU CTBIKA, @ JIMIIb B OTACJIBHBIX TOYKAX, K KOTOPBIM MOABOJST
ANEKTPOABI CBAPOUYHON MAIIHHBI.

[Ipy MIOBHOW KOHTAKTHOW CBApKE y3KUM HENPEPBIBHBIN WA MPEPBIBUCTHIN
III0B PacIoOJIOKEH BJIOJIb CTHIKA JAETAJIC. DTy CBAapKy BBINOJHAIOT C IMOMOULIBIO
AJIEKTPOJIOB, HMMEIOIMMUX (OPMY JTUCKOB, KOTOPBIE KaTATCS B HAIpPaBICHUU
cBapkd. ToOYyeyHyl0 M IIOBHYIO CBapKy I[PHUMEHSIOT B HaXJECTOYHBIX
COEIMHEHUSX MPEUMYIIECTBEHHO JIs JUCTOBBIX JeTajlell TOJIIMHON He Ooinee
3...4MM M TOHKHX CTEpXHEH apMaTypHbIX CETOK. B oTimume OT TOYedHOU
IIIOBHAsl CBapKa 00pa3yeT repMETUYHOE COEAMHEHNE.

Bce paccMOTpeHHBIE BUIBI KOHTAKTHOM CBAPKHU BBICOKOIIPOU3BOAUTEIBHBI,
UX HIMPOKO MPUMEHSIOT B MAaCCOBOM ITPOU3BOJACTBE ISl CBAPKU TPYO, apMaTyphl,
KY30BOB aBTOMOOWJIEH, METAJNIMYECKON OONIMBKH KEJIE€3HOJOPOKHBIX BArOHOB,
KOPITYyCOB CaMOJIETOB, TOHKOCTEHHBIX PE3EPBYapOB U T. II.

CBapHoe coeJMHEHUE SBIIAETCS HauboJiee COBEPIIEHHBIM U3 HEPA3bEMHBIX
COCIUMHEHHUM, TaKk Kak JIydlle JpYruxX NpUONMKAeT COCTaBHBIE JETald K
nenbHbIM. Ilpu  cBapHOM coeauMHEHMM Tpolle O00eCHeYUBAaIOTCS  yCIOBUS
PABHOIIPOYHOCTH, CHUKEHHUE MACCHl U CTOUMOCTH U3JEIIU.

0) CTbhIKOBOE COEIUHEHHE BO MHOTHMX CIy4yasx sBIseTcs Haubolee
OpPOCTBIM W HaASKHBIM. Ero crmemyer mpuUMEHSTh Be3[e, TI/€ JOMyCKaeT
KOHCTPYKLHUS H3AeNus. B 3aBUCMMOCTH OT TOJIIUHBI COSAUHIEMBIX JJIEMEHTOB
COCIMHEHHE BBIMOJHAIOT € 00paboTKOM UM 0e3 00pabOTKM KpPOMOK, C
MOJIBApKOH 1 6€3 OIBapKH C IPYTOil CTOPOHBHI.

[Tpu manbIx ToamMHAX 00pabOTKa KPOMOK HE 00s13aTellbHa, a IPU CPETHUX
¥ OOJIBIITUX TOJIIMHAX OHA HEOOXOAMMa 0 YCIOBUSIM 00pa30BaHUs 11Ba HA BCEH
TOJIIIMHE JleTaleld. ABTOMaTHuYecKass cBapka MoJ (IOCOM  IO3BOJSET
YBEJIMUMUBATh TPEJEIbHBIC TOJIIUHBI JUCTOB, CBapUBaeMbIX 0e3 00paboTKH
KPOMOK, IPUMEPHO B JIBA pa3a, a yroJl CKoca KpOMOK yMeHbIUTh 10 30...35°

CBapuBaTh BCTBHIK MOKHO HE TOJBKO JHMCTBI MM TOJOCHI, HO TaKkxke
TpyOBl, Yyroyiku, mBeUiepbl U Apyrue Qaconnsle npodunu. Bo Bcex ciydasx
COCTaBHas JIETAJIb MOJy4aeTCsl OJIM3KOM K IEJI0M. .

CTBHIKOBBIE COEAMHEHHWS MOTYT pa3pyliaTrcsl MO IIBY, MECTY CIUIABICHHS
MeTalljia IBa C METAJJIOM JIETaJId, CEYCHUIO CaMOM JIETAIH B 30HE TEPMUUYECKOTO
BAMSHUS. 30HOM TEPMHMUYECKOTO BIMSHHS HA3bIBAIOT MPUJIETAIONIUN KO IIBY
Y4acTOK JETajd, B KOTOPOM B pe3yJIbTaTe€ HAarpeBaHUS MPHU CBAPKE U3MEHSIIOTCS
MEeXaHUYEeCKHe CBOMCTBA MeTala.

79



Bapianm 80

a) CoennHEeHNE KOHTAaKTHON cBapkod. CThIKOBas KOHTaKTHas CBapKa IpH
COOTIOACHUN YCTaHOBJICHHBIX IIPaBUJI TEXHOJIOTUU oOecreunBaeT
PABHOIIPOYHOCTb COCAWHEHMS W JETAJIEH, IMO3TOMY MOYKHO HE BBIIOJIHATH
CIIEHMAJIBHBIX PAaCUYETOB IPOYHOCTH COCIMHEHUS NPU CTATHYECKUX HArpys3Kax.
OTO CHpaBeIMBO TOJBKO B TOM CIIy4ae, €CIU pa3orpeB MeTajla B 30HE CBApKU
HE BJICYET 3a COOON CHMIKEHUE €ro MPOYHOCTU (HapuMep, HU3KOYTIEPOAUCTHIE
U HU3KOJETHPOBAHHBIE CTalM, HE IOJABEpraroumecss TepMooopadoTke). B
IPOTUBHOM CIIy4ae JOIyCKAEMOE HAaNpsDKEHHE IIPU pacueTe JAeTallied B MecTe
CTBIKA CHIDKAIOT C YYETOM YMEHBUICHUS IIPOYHOCTM Marepuanga B 30HE
TEPMUYECKOTO  BiusHMs. lIpu nepeMeHHBIX  Harpy3kax  JIOIyCKaeMbIe
HaIIPSUKEHUS TOHMKAIOT [0 CPABHEHUIO CO CTAaTHYECKMMM, TaK K€ KakK M Ul
CTBIKOBBIX COEMHEHUH, IPYTON CBAPKOM.

[lo KOHCTpYKIMK MastHbIE U KIIEEHbIE COECAUHEHUsI MOJO0OHBI CBapHbIM. B
OTJINYHAE OT CBAPKM MalKa W CKIEHWBAaHUE MO3BOJSAIOT COCOUHATH IETalu HE
TOJIBKO U3 OJHOPOJHBIX, HO U HEOJAHOPOAHBIX MaTEPUAIOB, HAIIPUMEP: CTaJb C
QTIOMUHHMEM; METaJUIbl CO CTEKJIoM, rpadutoM, (apdopom; KepaMuka cC
IIOJIYIIPOBOJHUKAMU; IUIACTMACCHI; AEpeBO, pe3uHa U np. Ilo koHCTpyKumH
nasiHble ¥ KJIEEHbIE COEIMHEHNS T0I00HBI CBAPHBIM.

0) 110 KOHCTPYKIIMU TasiHbIE U KJIECHbIE COSAMHEHUS TI0/I00HBI CBapHBIM. B
OTJINYME OT CBApKW Mallka W CKJIEHWBaHUE MO3BOJSIOT COCAUHATH JETalu HE
TOJIbKO M3 OJTHOPOJIHBIX, HO U HEOJHOPOJHBIX MaTEpPUATIOB, HAPUMEP: CTaJb C
ATIOMUHUEM; METAJIbI CO CTeKJIoM, Tpadurtom, dapdopom; KepaMuka C
MOTYNPOBOHUKAMU; TJIACTMACCHI; AEPEBO, pE3UHA U TIP.

[Ipy maiike W CKJIEMBAHUM KPOMKH JAETAJIEN HE pACIUIABJISAIOTCS, YTO
no3BoJIsieT Oojiee TOYHO BBIACPKUMBATH HX pa3Mepbl U GopMy, a Takxke
IPOU3BOJIUTh MOBTOPHBIE PEMOHTHBIE COEOUWHEHMS. [0 MpPOYHOCTH MasiHblE U
KJICEHbIE COEMHEHMS YCTYMalOT CBapHbIM B TEX CIydasX, KOIJa MaTepuai
netaneil oOnagaeT JOCTaTOYHO XOpolled cBapuBaeMoCThio. HckimroueHue
COCTABJISIET COCIMHEHMS] TOHKOCTEHHBIX JJEMEHTOB THIIa OO0O0JIOYEK, Koraa
HMMEETCSl OMTaCHOCTD MPOKOTa JeTajaei Ipu CBapKe.

[IpumeHeHue mNalKu W CKJIEHWBaHUS B MAIIMHOCTPOEHUU BO3pacTaeT B
CBSI3U C IIMPOKUM BHEJAPEHHEM HOBBIX KOHCTPYKIIMOHHBIX MaTEpHasoOB
(HampuMep, TIacCTMAcC) M BBICOKOMPOYHBIX JIETUPOBAHHBIX CTaJIe, MHOTHUE W3
KOTOPBIX  IUIOXO  cBapuBaroTca. lIpumepamMu  npumeHeHuss TalKu B
MAIIMHOCTPOECHUU MOTYT CIY)XUTh paadaTopbl aBTOMOOWJIEH M TpPaKTOPOB,
KaMepbl CropaHus J>KUJIKOCTHBIX PEAaKTHBHBIX JIBUTaTeJICH, JIOMATKH TYpOWH,
TOTUIUBHBIE W MAacCIsHbIE TpyOompoBoasl W J1p. B camoneTocTpoeHHnu
HaOJI01aeTCs TCHACHIMS Tepexoja OT ATIOMHUHHEBON OOINMMBKH K OOIIWMBKE U3
TOHKHX CTaJbHBIX JINICTOB C COTOBBIM MPOMEXKYTOUHBIM 3allOJIHEHUEM. OTY
OOIITMBKY M3TOTOBJISIFOT B BUJIE TIAHEJICH, MassHHBIX B TEPMUUECKHUX MeUYaX.
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Bapianm 81

a) Ilaiika ® CKIeWBaHWE SBISIIOTCS OJHUM W3 OCHOBHBIX BHIOB
COCMHEHUS B MPUOOPOCTPOCHUM, B TOM YHUCJE B PAJAMOIIEKTPOHUKE, Tl OHU
SBJISIFOTCS] IPEUMYILIECTBEHHO CBS3YIOIIMMH, a4 HE CUIIOBBIMU COEAUHECHUSIMH.

[Ipoueccpl Mallkh W CKIEUMBAHUA CPABHUTEIIBHO JIETKO MOANAFOTCS
MEXaHU3allMd M aBTOMATH3aluu. Bo MHOTMX ciydasx NPUMEHEHUE MNalKu U
CKJICMBAaHUA NPUBOJUT K 3HAYUTEIHLHOMY IIOBBIIICHUIO IMPOU3BOJAUTEILHOCTH
TpyAa, CHUYKEHUIO MAaCChl U CTOUMOCTH KOHCTPYKIIH.

OPGDEKTUBHOCTh TNPUMEHEHHUS TAasHBIX W KICEHBIX COCAMHEHUM, HX
MPOYHOCTh U JPYrM€ KAa4ECTBEHHBIC XapaKTEPUCTUKHA B 3HAYUTEIBHOW CTEICHU
ONPENCIAIOTCS  KAa4yeCTBOM  TEXHOJIOTMYECKOIOo  IIpollecca:  MPaBUIbHBIM
MoA00OpOM THMA TMPUIOA WIM KIEs, TEMIEPATYpHbIM PEXKUMOM, OUYUCTKOMN
MMOBEPXHOCTEN CTHIKA, UX 3aIUTOM OT OKUCJIECHUS U TIP.

CoenuHenne o0pa3yeTcss B pe3yjbTaTe XMUMHUYECKHX CBS3€d MaTepuana
JeTaIe M TPHUCAJTOYHOrO Marepuaia, Ha3blBAeMOro mnpumnoeM. Temmeparypa
IJIaBJICHUS TpUIos (HampuMep, OJIOBa) HIDKE TeMIlepaTypbl IIJIaBJICHHS
Marepuaia ACTAICH, IMTOATOMY B IPOLIECCE MAWKU JIETAld OCTAIOTCA TBEPIBIMU.
[Ipn maiike pacIUIaBICHHBIA MPUIION PACTEKACTCA MO HArpeThiM ITOBEPXHOCTIM
cThIKa neTtajnei. [ToBepXxHOCTH neTasie 00e3KUPUBAIOT, OUYMIIAIOT OT OKHCIIOB H
IPOYUX TIOCTOPOHHUX dYacTHIl. be3 3Toro Hemp3s 00ecneYuTh XOPOIIYIO
CMa4YMBa€MOCTh ITOBEPXHOCTEM MIPUIIOEM U 3AIIOJIHEHUE 3a30Pa B CTHIKE.

0) PazMep 3a3opa B CTBIKE JNETAJIEW B 3HAYUTEIBHOM MEPE OINpENEseT
MPOYHOCTh COEIMHEHMs. YMEHBIIEHHE 3a30pa JO0 HEKOTOpOro mpenesna
YBEJIMYMBAET IMPOYHOCTh. JTO CBSI3aHO, BO-NIEPBBIX, C TEM, YTO IPH MaJBIX
3a3opax mposiBasieTcs AIPPEKT KanWUIIPHOTO TEYEHUs, CIOCOOCTBYIOIIMI
3aMOJHEHUIO0 3a30pa PACIUIABICHHBIM IPUIIOEM; BO-BTOPBIX, AUP(Y3UOHHBIH
MpoILleCC M MPOLECC PACTBOPEHUS MaTepUANIOB JAETaled M TPUIOS MOXKET
pacmpoCTpaHsAThCA Ha BCIO TOJIY MasHOro mmBa (Aud@dy3MOHHBIN CIOM U CIOH
pacTBoOpa MpoYHEe caMoro mnpurosi). UpesmepHo Masble 3a30pbl MPENATCTBYIOT
TEYEHUIO MpuUIos. Pasmep onTHUMalbHOIO 3a30pa OT THUIA IPUIOS M MaTepuaa
JeTaJeu.

HeoOxoaumocTh MajblX ¥ PaBHOMEPHO pACIpENeSCHHBIX 3a30pOB
ABJISIETCSI OAHUM M3 HEIOCTAaTKOB Mailky, OrpaHUYMBAIOIIMM €€ NMPUMEHEHUE, B
O0COOEHHOCTH JJI KPYIMHOTrabapuTHBIX KOHCTpYKLMi. [1o cpaBHeHMIO cO CBapKoi
naiika TpeOyer Oosiee TOYHON MexaHU4ecKoll oOpabOTKM U COOpKH JeTaneu
nepes mamkou.

Jnsa  Qukcarmmu  OTHOCHUTEIBLHOTO  TIOJIOXKEHHS  JACTaleil  HEpeIKo
HCIOJIB3YIOT ~ CHElHaNbHbIE MPHUCIOCOOTICHHs, OOJBIINE IIJIOCKHE CTBHIKH
MIPUXBATBHIBAIOT TOYEYHOW CBAPKOM.
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Bapianm 82

a) KnunakoBas Qopma IIMOHKH MOXET BBI3BaTh MEPEKOC AETalu, MpH
KOTOPOM €€ TOpILOBas IJIOCKOCTh HE OyJaeT NepreHIuKyJIsIpHa OCH Bala.
OO0paboTka ma3a B CTYIHUIE C YKJIOHOM, PaBHBIM YKJIOHY IIMOHKH, CO3JAeT
JIOTIOJIHUTEIbHBIE ~ TEXHOJIOTWUYECKHWE  TPYIHOCTH W 4YacTo  TpedyeT
MHIMBUAYAIbHOW MPUTOHKHY IIMOHKH MO ma3y. Takas mpUroHka COBEPIIEHHO HE
JOMYyCTUMA B YCIOBHSIX MAacCOBOTO MPOU3BOJACTBA. DTH HEIOCTATKU MOCTYKUIIH
HNPUYMHOM TOTO, YTO MPHMEHEHHE KJIMHOBBIX IIMOHOK PE3KO COKPATHUIOCH B
YCIOBUAX  COBPEMEHHOTO  TMPOM3BOJCTBA.  3HAUMUTEIBHOE  COKpAIICHHE
IPUMEHEHUs KJIMHOBBIX IITIOHOK IIO3BOJIIET HE paccMaTpUBaTh B HACTOSILEM
KypCe X KOHCTPYKTHUBHBIE Pa3HOBUIHOCTHU M PAcUeT Ha MPOYHOCTb.

CoenuHeHne NPHU3MATHUECKUMU UIMOHKaMH  HeHampspkeHHoe.  OHo
TpeOyeT M3TOTOBIEHUS Baja W OTBEPCTHS C OOJBIION TOYHOCTHIO. Bo MHOTHX
Cllydasx TIOcaJika CTYNUI[bI HAa BaJl MPOU3BOJIUTCS C HATATOM. MOMEHT
MepelaeTcs ¢ Bajia Ha CTYNMHILY Y3KHMH OOKOBBIMHU TpaHsIMH MIMOHKH. [Ipu 3TOM
HA HUX BO3HUKAIOT HANPSDKEHUS CMSTEHHS], & B TPOJOIHHOM CEUYCHUHU IIMOHKHA—
HATPSDKEHUS cpesa.

[TapajuieIbHOCTP  TpaHEW  MPU3MATHYECKOM  IIMOHKH  IMO3BOJISAET
OCYIIECTBIISATh TMOABU)XHBIE B OCEBOM HAIpPaBJIECHUU COCAMHEHUS CTYHUIBI C
BaJoM (KOopoOku ckopoctel u gnp.). Cunbl TpeHHs, BO3HUKAIOIIWE IpU
HNEpEMEUICHUH CTYNULBI B TMOJBWKHOE COCIMHEHUH, MOTYT HapyUIUTh
OPaBUJIBHOE TIOJOKEHUE IIMOHKHU, MOATOMY PEKOMEHIYIOT KpEenuTh K Bally
BUHTaMH.

0) llpusmaTuyeckue WIMOHKA MIMPOKO TMPUMEHSIOT BO BCEX OTPACIAX
MalrHoCTpoeHus. [IpocToTa KOHCTPYKIIMM U CPABHUTEIBHO HU3KAsi CTOMMOCTh
— TJIABHBIE IOCTOMHCTBA 3TOT0 BUJA COCAMHEHU.

OTpuuaTtenbHble CBONCTBA: COEIMHEHUE OCNa0IseT Bal M CTYINHUIY
IINIOHOYHBIMU I1a3aMU; KOHLEHTPALIMs HANPSYKEHUN B 30HE LINIOHOYHON KaHABKU
CHIDKACT COIPOTHUBIICHUE YCTAJIOCTH BaJla; IPOYHOCTb COCIUHEHUS HUXKE
IPOYHOCTH Bajla U CTYNHIIbI, B OCOOCHHOCTH NPU MEPEXOJHBIX MOCaAKaxX WU
nocazkax ¢ 3azopom. I1oaTomMy HMIITOHOYHBIE COCAUHEHUS HE PEKOMEHIYIOT IS
OBICTPOXOAHBIX  JUHAMUYECKHM HArpPyXEHHBIX BaJIOB. TE€XHOJOTHYECKUM
HEJOCTaTKOM NPU3MAaTUYECKUX IIMOHOK SIBJISETCS TPYIHOCTh OOECIEeUeHUs HMX
B3aMMO3aMEHAEMOCTH, T. €. HEOOXOAUMOCTbh IPUTOHKH WJIM TIOJI00pa IIMOHKU 10
nasy, 4TO OrpPaHWYMBAET UX IPUMEHEHUE B KPYITHOCEPUWHOM M MACCOBOM
npousBojacTBe. [IpUroHkoil cTpemsTcss 00eCneYuTh YCTOMYMBOE TOJIOKEHHE
MIMOHKK B Ta3ax, TaKk KaK MepeKoc (BbIBOPAUYMBAHHME) IIMOHKH 3HAYUTEIHHO
ociabnser coenuHeHue. CerMeHTHasl IIMOHKAa € TJAyOOKHM IMa3oM B 3ITOM
OTHOUIEHUU 00JIalaeT MPEUMYIIECTBOM TME€peA MPOCTOH MPU3MATHYECKOU
IITOHKOU. Ee mpeanounTaroT NpuMeHsTh IIPU MacCOBOM IPOU3BOJCTBE.
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Bapianm 83

a) Harpy3ouHas cnocoOHOCTh MPECCOBOTO COEIWHEHHUS MPEXKIE BCETO
3aBHCHUT OT HATAra, 3HAYEHUE KOTOPOTO YCTAaHABJIMBAIOT B COOTBETCTBHUH C
Harpy3kou. [IpakThdecku pacyeTHbIA HATSAT OYEHb HE BEIWK, OH U3MEPSAETCS
MHUKpPOMETpPAMHU U HE MOXKET OBbITh BBIMOJIHEH TOYHO. Henz0exHbIe MOTpenHOCTH
IPOU3BOJICTBA NPUBOAAT K pACCEMBAHHUIO HATAra, a CJIEHOBAaTEIbHO, U K
pPacCEeMBAaHMIO HArpy304YHOM CIOCOOHOCTH coenuHeHus. PaccenBaHue HatsAra
pErIaMEHTUPYETCS CTaHIAPTOM JOMYCKOB M TMOCagoK. M3ydeHue HOIMyCKOB M
MOCAZOK SIBJISIETCS MPEIMETOM Kypca «JlOIMyCKH M TEXHUYECKHE U3MEPEHUs». B
Kypce «/JleTanu MamuH» U3JaraeTcs pacyeT NPOYHOCTH COEAUHEHUS.

COopky 111000r0 MPECCOBOTO COEIWHEHHUS BBIMOJIHSAIOT OJHUM M3 TpEX
CIOCOOOB: MPECCOBAHUEM, HATPEBOM BTYJIKH, OXJIAKIEHUEM BaJa.

[IpeccoBanue — pacnpoCTPAHEHHBIA W HE CIOXHBIA CIOCOO COOPKH.
Opnako 3TOMy cHoco0y CBOWCTBEHHbI HEIOCTAaTKU: CMSTHE U YacCTHUYHOE
cpe3anre  (mabpoBKa)  IIEPOXOBATOCTEH  IMOCAJOUYHBIX  MOBEPXHOCTEH,
BO3MOKHOCTb HEPaBHOMEPHBIX Jedopmanuil jAeTaneil U NOBPEXKACHUA HX
topuoB. [llabpoBka M CMATHE LIEPOXOBATOCTEW MPUBOAIT K OCIAOJICHUIO
OPOYHOCTH COEAMHEHHUS JI0 MOJIyTOpa pa3 M0 CPAaBHEHHUIO CO COOPKON HarpeBoM
WK oxJnaxaeHueM. [l obsierdeHuss cOOpKM M yMEHBIIEHHs IIa0POBKU KOHILY
BaJla U KParo OTBEPCTHSI PEKOMEHIYIOT IPUAaBaTh KOHUYECKYIO (hopMy

0) VI3 paCCMOTPEHHOTO CIEIYET, UTO MPECCOBOE COCAUHEHUE OTHOCUTCS K
IpYIINE HE Pa3beMHBIX U MPEABAPUTEIBLHO HANPsLKEHHBIX. Pa3z0opka coenuHeHus
3aTpyJHEHA, CBsi3aHA C TPUMEHEHUEM CIEHHUAIbHBIX MPUCTOCOOTICHUNA U
CONPOBOXKIAETCS MOBPEKIACHUEM TMOCAJAOYHBIX MOBEepXHOCTEH. OpHAKO B
3aBUCHUMOCTH OT HATsra U TEXHOJOTUU COOPKHM MOTYT OBITh TMOJY4YCHBI
COEJIMHEHHUS, COXPAHSIOIINE CBOIO pabOTOCIIOCOOHOCTh IPH MOBTOPHBIX COOPKaX.

OCHOBHOE TOJIOKUTEIBHOE CBOWCTBO IIPECCOBOIO COEAMHEHHUS — €r0
MpPOCTOTa M TEXHOJOTHMYHOCTh. IJTO OOECNeYMBaET CPABHUTEIHHO HU3KYIO

CTOMMOCTb CO€JIMHEHUSI W BO3MOXXHOCTb €r0 IPUMEHEHUS B MACCOBOM
MIPOU3BOJICTBE. XOpolIas LIEHTPOBKA JIeTajei U paclpeaeIeHue Harpy3Kku 1o
BCEM  IMOCAJOYHOM MOBEPXHOCTHM MO3BOJSIOT  MCIOJB30BaTh  IPECCOBOE

COEIMHEHUE NI CKPEIJICHUS AETaleil COBPEMEHHBIX BBICOKOCKOPOCTHBIX
MaIIT1H.

CyIiecTBEeHHBIM HEIOCTATOK IPECCOBOIO COCAMHEHHUS 3aBHUCUT OT €ro
Harpy304HON CHOCOOHOCTH, OT psina (GakTOpoB, TPYAHO MOIJAIOIIUXCS YUYETY:
IIUPOKOTO pacCEeMBaHMS 3HAYCHUM Kod(pduULIMEHTa TPEHUs U HATATa, BIUSHUE
pabouux Temmeparyp Ha MPOYHOCTh COeauHeHus U T. A. K HemocTaTkam
COCIMHEHUSI OTHOCATCA TaK >K€ HAJMYUE BBICOKUX COOPOYHBIX HAIMPSHKEHUN B
JeTansiX W yMEHBIICHUWE WX CONPOTHUBJIEHUS  YCTaJOCTH  BCIIEJICTBUE
KOHIIEHTpallul JaBJICHUWM y KpaeB OTBEPCTUS. BiusHME 3THUX HEIOCTATKOB
CHIKAeTCsl 10 MEpe HAaKOIUICHUSI pPe3yJbTaTOB HAKCHEPUMEHTAIbHBIX U
TEOPETUYECKUX HCCIIEIOBAHUM, TIO3BOJSIIONIMX COBEPIICHCTBOBATh PACUET,
TEXHOJIOTUIO U KOHCTPYKLHUIO IPECCOBOTO COEAUHEHHS.
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Bapianm 84

a) Pa3BuTHe TEXHOJOTMYECKOHM KYJIbTYpbl M OCOOCHHO TOYHOCTH
MIPOM3BOJICTBA JIeTaNell 00eCIeunBaeT 3TOMY COCIUHEHHUIO BCe 0oJiee IIUPOKOe
npuMeHeHre. C MOMOIIBI0 MPECCOBBIX MOCAIOK C BaJOM COEIUHSIOT 3y0darhbie
KOJIECA, MAXOBUKH, IMOJIIUITHAKA Ka4Y€HHUs, POTOPBI JICKTPOJABUIATENICH, JUCKH
TypOuH U T. 1. IIpeccoBble MocagKkyu UCHOIB3YIOT IPU U3TOTOBICHUH COCTABHBIX
KOJICHYAThIX BajiOB, YEPBSYHBIX Kojec M Ip. Ha mpakTuke 4acto NpUMEHSIOT
KOMOMHALIMIO ITPECCOBOTO COEAUHEHUS CO IIIMTOHOYHBIM.

I[Ipu »TOM TmpeccoBO€ COENMHEHUE MOXKET OBITh OCHOBHBIM WJIU
BCIIOMOraTeNlbHbIM. B nepBoM citydae Oosipliasi 0J1sl Harpy3KH BOCIIPUHUMAETCS
IIPECCOBOM IOCAIKOW, a IIMOHKA TOJIBKO TapaHTUPYET IMPOYHOCTH COCIUHEHHS.
Bo BTOpOM ciydae mpeccoByrO MOCAAKY MCIOIB3YIOT JUIS YACTUYHOM Pa3rpy3KH
IIMOHKY U LEHTPOBKU JeTa. TOYHBIA pacuyeT KOMOMHUPOBAHHOIO COEIMHEHUS
emie He paspadoraH. CIOXKHOCTh TaKOTO pacyeTa 3aKJII0YaeTCs B ONpPEACICHHUH
IO  HAarpy3kd, KOTOPYIO MEepelaeT Kaxaoe u3 coeauHeHuu. [lostomy B
WHXEHEPHOW NPAKTUKE HCHONb3YIOT NPUOIMKEHHBIA pacyer, B KOTOPOM
IIOJIararoT, YTO BCSI HArpy3Ka BOCIIPUHUMAETCS TOJIBKO OCHOBHBIM COEIHMHEHUEM
— IIPECCOBBIM WJIM IMNOHOYHBIM. He TOYHOCTH Takoro pacdyera KOMIIEHCUPYIOT
BHIOOPOM  TOBBIIIEHHBIX  JOMYCKA€MbIX HANpsOHKEHUM  JUId  IIIOHOYHBIX
COCAMHEHUH IIPU IIPECCOBBIX MOCAIKAX.

0) CornacoBaHue pexuma paOOThl JBHUraTeiasi € PEKUMOM pabOThI
MCIIOJIHUTEIIbHBIX OPraHOB MAlIMHBI OCYIIECTBIIAIOT C IOMOIIIbIO TIEpEiay.

B HeKOTOpbIX cllydasX peryJiuMpoBaHUWE JBUTATENs BO3MOXHO, HO
HEXeNaTeJIbHO 10 SKOHOMUYECKMM MpUYMHAM, TaK Kak JBUTATeM HMMEIOT
HU3KUH K.I1.J. 32 MpeJeIaMi HOPMaIbHOTO pekuMa paboThl.

Macca 1 cTOMMOCTh JIBUTaTessl IpU OJMHAKOBOM MOUTHOCTH MOHUKAIOTCS
C  yBEJIMYEHUEM €ro  OBICTPOXOAHOCTH;  OKAa3bIBAETCA  SKOHOMHUYECKH
1eIecooOopa3Ho  MpUMEHEHHWE OBICTPOXOJHBIX  JIBUTATENel ¢  mepejavei
MNOHIKAIOUIEH YIJIOBYIO CKOpPOCTb, BMECTO THUXOXOJHBIX JBHrartesnei 0e3
nepenayu. Posib moOHMWXKarome nepegaud B COBPEMEHHOM MAaIIMHOCTPOCHHUH
3HAYUTENIbHO BO3POCHA B CBSI3U C IIMPOKUM PACIPOCTPAHEHUEM OBICTPOXOIHBIX
JIBUTATEIICH.

B HekoToppIX cllydasx mepegaud HUCHOJB3YIOT Kak IpeoOpa3oBaTenu
BpAaIIaTeIbHOTO JBUKEHUS B IIOCTYNMATEIbHOE, BUHTOBOE U 1. P.

Kpatkoe mnepeurcieHue OCHOBHBIX (YHKIIMI Tmiepenad  IMO3BOJSET
OTMETUTh HX OOJIbILIOE 3HAYEHHE JUIsi MAaIlMHOCTpOEHUs. B cBs3M ¢ 3TUM
COBEPILICHCTBOBAHUIO M PAa3BUTHIO Ie€pefady yAENs0oT MHOIO BHUMAaHHUS:
pacCHIMPSIOT MpEAeNbl IEepeJaBaeéMOM MOIIHOCTH W CKOPOCTH, CHWXXAKOT
rabapHuThl U MaccCy, YBEJIMUMUBAIOT JOJITOBEYHOCTH U TIp.
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Bapianm 85

a) CrTyneHuaroe peryJMpOBaHUE BBIIOJHIIOT B KOPOOKax CKOpOCTEH ¢
3yO4aTbIMU KOJIECAMH, B PEMEHHBIX IEepeayax cO CTYINEHYaThIMU IIKUBAMU H T.
m.; OeccTymeHYaTroe peryiupoBaHHE—C MOMOIIBIO (DPUKIMOHHBIX WM HEMHBIX
BapuaHTOB. lIpuMeHeHHMe TOro WM HMHOrO Crnocoda  peryaupoBaHUs
[ePEeJaTOYHOTO OTHOIIEHHUS 3aBUCUT OT KOHKPETHBIX YCIIOBUM pabOThl MAlIWHBI,
KOTOPYIO OOCHyXHUBaeT Iepenada. MexaHMUYecKHue MepeAauyd CTYINeHYaToro
pEryJIUpOBaHUS 3yO4aThIMH KOJIECAaMU o0nanarot BBICOKOH
paboTOCIIOCOOHOCTBIO M IMO3TOMY IIMPOKO TNPUMEHSIOTCS B TPAHCHOPTHOM
MAlIMHOCTPOEHUH, CTAaHKOCTPOEHMM MW T. 1. MexXaHUYecKue Iepenayu
OeccTyneHuaToro  peryjaupoBaHusi — 00JaJar0T  MEHbIIEH  Harpy304HOM
CHOCOOHOCTBIO M HMMEIOT MEHbIIEE pacnpocTpaHeHue. VX mnpuMeHsoT B
OCHOBHOM JUI1 MajblXx MoOIIHOCTeW. KOHKypeHTamMHu 3TUX mepenad sBISIOTCA
ANIEKTPUYECKass U THIPABIMYECKas Mepeaaydr, KOTOpPbIE MO3BOJIAIOT MEPEaBaTh
OOJpIIME  MOIIHOCTM M HMETh  CPABHUTEIBHO  NIPOCTYHD  CUCTEMY
ABTOMAaTUYECKOTO PETYJINPOBAHUS.

ITpu pacuere mnepegad 4acTo MCHONB3YIOT CIEAYIOLIUE 3aBUCHUMOCTH
MEXIYy Pa3IMYHBIMU MMapaMETpaMU: BBIPAXKEHUE MOIIHOCTH, Yepe3 OKPYKHYIO
CHIIy U OKPYXHYIO CKOPOCTb KOJjleca, IIK1Ba, OapadaHa.

0) B nepemauax, paboTalmUX CO 3HAYUTEIBHBIM  HM3HOCOM,
BBIKpCIIIMBAaHUE HE HAOJIOMAeTCs, TaK KaK MOBEPXHOCTHBIC CJIOM CHUMAIOTCS
paHbIIIe, YEM TOSBIISIFOTCS TPEIIUHBI YCTATOCTH.

OcCHOBHBIE MeEpbl MOPEAYNPEKICHUS BBIKPCIIUBAHUSA:  OMPEICIICHHUE
pa3MepoB U3 pacueTa Ha yCTAJIOCTh [0 KOHTAKTHBIM HANPSKEHUSM; MOBBIIICHHUE
TBEPJIOCTU MaTepHuaia MmyTeM TepMoOOpaOOTKH; MOBBIINICHUE CTEIEHU TOYHOCTHU
1 B 0COOEHHOCTH 110 HOPME KOHTAKTa 3yOhEeB.

AOpa3uBHBIA H3HOC SIBJISIETCS OCHOBHOW TMPUYMHOM BBIXOAA M3 CTPOS
nepenayd mpu 1uioxou cmaszke. K TakuMm mepegadaMm OTHOCSITCS, TIPEXKIE BCETO,
OTKPBITHIE TEpeaur, a TaKXKe 3aKpbIThle, HO HEJOCTATOYHO 3aIUIIECHHBIE OT
3arpsi3HEHHs] aOpa3uBHBIMU YaCTUIIAMU (TIBLIb, TPOYKTHI U3HOCA U T. I1.). Takue
nepenayd  MOXKHO BCTPETHTh B  CEIbCKOXO3SMCTBEHHBIX M TPAHCIOPTHBIX
MaIlluHaxX, TOPHOPYIHOM OOOpYAOBAaHHH, TPY30TOIBEMHBIX MAIlMHAX U T. M. Y
M3HOIIEHHON Tiepenaun yBEJIMYHMBAIOTCS 3a30pPhl B 3aIlCTUICHUH, TOSIBISETCS
IIyM, BO3pacTalOT JIUHAMUYECKHE Harpy3ku. B To ke BpeMs MNpOYHOCTh
W3HOIIICHHOTO 3y0a TOHWXAETCS BCJICACTBUE YMEHBIICHUS IUIOMIAJA €ro
NOMEePEYHOro ceueHusd. Bce 3TO MOXeT MPUBECTH K TOJIOMKE 3YObEB, €CIH
3y04aThle Kojeca CBOEBPEMEHHO HE 3a0paKkoBaTh.
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Bapianm 86

a) Pacyer Ha U3HOC 3aTPYJHEH TEM, YTO MHTEHCUBHOCTh W3HOCA 3aBUCHUT
OT MHOIMX CJIy4YalHbIX (PAaKTOpOB, B IMEPBYID O4Yepeldb OT HHTEHCHBHOCTU
3arpsi3HEHHs] CMa3KH.

Pacuer Ha u3HammBaHHME 3yObeB MOKa He paspaboraH. Ha mpaktuke mpu
pacyeTe TiepeAad, y KOTOPBIX HaOMIOAAeTCs M3HOC 3yObeB, MOHWXKAIOT
JIOIYyCKaeMbl€ KOHTAKTHbIE HANpPsDKEHHs] J0 3HAYeHHM, YCTAHOBJIEHHBIX Ha
OCHOBE OIIBITA IKCILTyaTaIluu MOI0OHBIX KOHCTPYKIIHIA.

OCHOBHBIE MeEpbl MNPEAYNPEXKACHUS H3HOCA — IOBBIIIEHUE TBEPIOCTU
MOBEPXHOCTH 3yObEB, 3allUTa OT 3arps3HEHHM, MPUMEHEHUE CIEIHATbHBIX
Macerl.

Mepsl npenynpexiaeHuss 3acdaHus T€ K€, YTO M IPOTHB H3HOCA.
XKenatenbHo (raaHKHMpOBaHHWE 3yObEB U HMHTEHCUBHOE OXJIAXKIECHUE CMAa3KH.
O} pekTUBHO MPUMEHEHNE POTUBO3AIUPHBIX MACEN C MOBBIIIEHHON BA3KOCTBIO
U XMMHYECKM AKTUBHBIMU Ao00OaBkamu. I[IpaBuiibHBIM BBIOOpOM cOpTa Macia
MOXHO MOJHSATH JTOMYCKAaeMyH HAarpy3Ky IO 3a€JaHHI0 HaJ JOIMYCKaeMbIMH
Harpy3kaMu Mo JApyruMm Kputepusm. [lnactuyeckue caBuru HaOIOIAOTCS Y
TSYKEIO HAarpyXKEHHBIX TUXOXOJHBIX 3yOUaThIX KOJIEC, BBIMOIHEHHBIX U3 MSITKOU
CTaJIH.

0) U3 Bcex NepeuuciIeHHbIX BUJOB pa3pyLICHHs] MOBEPXHOCTU 3yObEB
HamOoJee W3YYeHO BBIKpEUIMBAHUE. OTO TO3BOJHIO BBIPAOOTaTh HOPMEI
KOHTAKTHBIX HAMPSOHKCHHUH, yCTPAHSIONIMX BBIKPEIIMBAaHNE B TEUCHUE 3aJaHHOTO
cpoka ciykObl. PacyeTsl O KOHTAaKTHBIM HANPSDKEHUSM, MPEAYIPEKIAOIIe
BBIKPEIIMBAHNUE, TOTYYHIN IIIUPOKOE PACTIPOCTPAHECHHE.

CrenuanbHble METOABl pacyeTa Uil MPEenyNpexACHUS IPYTUX BHUIOB
pa3pylieHus: TOBEpXHOCTH 3yObeB WM elle He pa3paboTaHHbIX (Tpu
IUTACTHYECKOM CJIBUT€, OTCIaWBaHWMU), WIM HEAOCTATOYHO pa3paboTaHbl (MpH
U3HOCE, 3ae/laHuu), a MO 3TOMY 3/echb He paccMaTpuBaroTcs. Ilockoabky
YIIOMSIHYTbIE HOPMBI JIOMYCKA€MbIX KOHTAKTHBIX HaIpPSHDKEHUH TPOBEPSIIOT
OTBITOM DJKCIUTyaTalluu Iepenay, MPUOIMKEHHO MOXHO IojlaraTh, 4YTO JTH
HOPMBI YYUTBHIBAIOT KPOME BBIKPEIIMBAHUS W JPYTHU€ BUIBI TOBPEKICHUS
MOBEPXHOCTH 3yObeB. [Ipw 3TOM PEKOMEHAYIOT BBIMOIHATH YKa3aHHBIE MEPHI
IpeIyNPEKICHUS TTOBPEKICHUS.

B coBpemMeHHOU METONMKE pacyeTa U3 JABYX HaNPsHKEHWMU 3a OCHOBHBIC B
OOJIBIIMHCTBE CIIydaeB MPHUHITH KOHTAKTHBIC HAMPSHKCHHS, TaK Kak B MpHIEIax
3aJJaHHBIX Ta0ApUTOB KOJEC OCTAIOTCS MOCTOSHHBIMH, @ MOYXHO YMEHBIIHUTH
MyTEeM YBEJIUYEHUS MOTYJIS.
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Bapianm 23

a) B 3aBucuMocTH OT crmoco6a MOSydeHHsI 3arOTOBKU Pa3IMYaloT JIUTHIC,
KOBaHHBIE, INTAMIIOBAaHHBIE KOJIECA M KOJIECA, W3TOTOBIIEMBIE W3 KPYIJIOTO
npokata. CTanbHOE JUThE 00JaJaeT MOHWKEHHON MPOYHOCTHIO M UCHOIB3YETCs
OOBIYHO JUIsI KOJIEC KPYMHBIX pPa3MepoB, pabOTalIIMX B Mape C KOBaHOU
IECTEPHEM.

UyryH  OpuUMEHSIOT  TJaBHBIM ~ 00pa3oM  JJii  M3TOTOBJICHUS
KpYIHOra0apUTHBIX, TUXOXOAHBIX KOJIEC M KOJIEC OTKPBITBIX 3y0UaThIX Mepeaad.
OCHOBHOIl HEAOCTAaTOK YyryHa — MOHM)KEHHAs NPOYHOCTh IO HAIMPSKEHUIO
n3ruba. OgHaKo YyryH XOpOILIO MPOTHUBOCTOUT YCTAIIOCTHOMY BBIKPEIIMBAHUIO U
3aeJaHUI0 B YCJIOBMSIX CKyAHOM cma3ku. OH He J0por u 00JagaeT XOpOLIUMHU
JUTEHHBIMU CBOMCTBaMH, XOpOIIO oOpabaTeiBaeTcs. Pa3paboTaHHbIE HOBBIE
copra  MOJU(PUIMPOBAHHOIO  YyryHa  MO3BOJIAIOT  YYTYHHOMY  JIUTBIO
KOHKYPUPOBAaTh CO CTAJIBHBIM JHUTBEM TAaKXE M B 3aKpBITBIX mepenadax. s
U3rOTOBJIEHUS 3yO4YaThIX KOJEC MPUMEHSIOT CEephli U MOIU(ULIMPOBAHHBIN
YYT'yH, a TAK’K€ MarHUEBBIN YyTYH C IIAPOBUIHBIM I'paUTOM.

W3 mutacTMacchl U3roTOBIIAIOT OOBIUHO OJTHO U3 3y04aThIX KoJsiec mapsel. M3
32 CPaBHUTEJIBHO HU3KOW Harpy304HOI CIOCOOHOCTH MJIACTMACCOBBIX KOJIEC UX
1€J1€CO000pa3HO NPUMEHATh B MAJIOHATPYKEHHBIX U KUHEMATUYECKUX Mepeiayax.

0) Marepuansl. [lna nepenay HoBukoOBa NMpUMEHSIOT TE kK€ MaTEpUAIIBI,
9TO W JUIsl DBOJBBEHTHBIX mepenad. Hambonee pacmpocTpaHeHbl MaTepHAIIbI C
TBEPJIOCThIO pabounx mnoepxHocted < 350 HB. Hanomuum uto mpumeHeHue
MaTEpHUaJoB C BBICOKOHW TBEPAOCTHIO MOBEPXHOCTH (IleMeHTaumus, T. B. 4.,
a30THpPOBAHUE U TP.) B HBOJIBBEHTHBIX Mepeaadax HaIpaBI€HO B OCHOBHOM Ha
MOBBIIIEHHE KOHTAKTHON NMPOYHOCTU U COMMKEHHE €€ C MPOYHOCTHIO MO U3rHOYy.
B nepenauax HoBukoBa Takoe cONMMMKEHUE JOCTUTAETCA MYTEM CYILIECTBEHHOTO
YBEJIMUCHUSI TUIOMIAAM TSITEH KOHTakTa. [109TOMy OCHOBHBIMU HEAOCTaTKaMHU
nepeay ¢ NepeKperuBaoIMMUCS OCSIMHU SIBJISIOTCS MOBBIIIEHHOE CKOJIbKEHHE B
3alIETJICHUH M CBSI3aHHBIM C 3TUM TMOBBILIEHHBIH H3HOC M CKJIOHHOCTH K
3aeJJaHuIo.

[IpuMmeHeHre MaTephalioB C BBICOKOM TBEPAOCTHIO TMOBEPXHOCTH 37ECh
MeHee 3(PPeKTUBHO. YMEHbIass CHOCOOHOCTh K MPUPabOTKe, OHU HE IPUBOJAT K
CYIIECTBEHHOMY TOBBIIICHUIO HArpy304HON crocoOHocTH. OrpaHudeHreM
CTaHOBUTCS MIPOYHOCTH MO U3TUOY.

B mepemawax HoBukoBa 11€1€C000pa3HO TMPUMEHSATH, HAMpUMED,
o0beMHYyI0 3akasiky. OmHAaKO OHA COIMPOBOXKIAETCS KOPOOJICHHEM U Tpedyer
nocnenytomero numdosanus 3yobeB. Ilpu croxxkHom mnpodune 3yObeB 3Ta
omepanys BCTpPEYaeT CYIIECTBEHHbIE 3aTpyJHEHHs. B HacTodiee Bpems
MIPOBOAMTCS UCCIIEIOBaHUE 110 PEUICHUIO 3TOH 3a/1a4u.
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Bapianm

@) DBOJBHBEHTHBIC YEPBSKH MMEIOT 3BOJBBEHTHBIM MPO(UIL B TOPLIOBOM
CEUYCHUHU H, CJIEIOBATEIbHO, MOJOOHBI KOCO3yObIM 3BOJIBBEHTHBIM KOJIE€CaM, y
KOTOPBIX YHCIO 3yObeB paBHO UYHMCIy 3ax0J0B uepBsika. (OCHOBHOE
MIPEUMYIIIECTBO 3BOJBBEHTHBIX UEPBSIKOB — BO3MOXKHOCTH HUIM(OBAHUS BUTKOB
IUIOCKOW CTOpoHOM Kpyra. OnHako JUisi A3TOro TPeOyITCs CIelUalbHbIe
YEepBSIYHO-NUTU(POBATBHBIC CTAHKH.

Croco0 u3roTOBJICHUS SIBIIAETCS pPEHIAIONIMM TpU  BbIOOpe Mpoduis
Hape3KH 4YepBsiKa, TaK KaK MpPH OJMHAKOBOM KAadeCTBE H3TOTOBJICHHS (opma
npodwiIsi Majo BIUAET Ha pabOTOCIOCOOHOCTH Tepemaun. Bwibop mpoduis
Hape3Kd 4YepBsiKa CBs3aH Takke ¢ (QOpMOM HMHCTpyMEHTa [JIsi Hape3aHus
YEepBSIYHOTO KOJIECa.

YepBsiuHOE KOJECO Hape3aroT uyepBsUHbIMH (Ppe3amu. Yepmsiunas (pesa
JUI HApe3KH 4YEepBSIYHOrO Kojieca SIBIsSeTCs KomueW uepBsika. Toyibko (¢pes3a
UMEET PEeXyIue KPOMKU W HapyX HbIA JuameTp OoJiblie Ha ABOWHON pa3mep
paauanbHOrO 3a30pa B 3auemsieHud. [Ipu Hape3aHuu 3aroToBka kKojieca U ¢pesa
COBEpUIAIOT TAKOE K€ B3aUMHOE JBI)KEHUE, KAKO€ MMEET YEPBSIUHOE KOJIECO U
4yepBsiKk B Inepenade. Takod METOJ Hape3aHHs KoJjieca aBTOMATUYECKU
o0ecneunBaeT CONPsKEHHOCTh NpoQuiel yepBsika U YEPBIYHOIO KOJIECa U TOXKE
BpeMsi OOyCIIOBIMBAET HEOOXOAMMOCTh BBEICHUS CTaHIapTa Ha OCHOBHBIC
reoMeTpUUYecKre mapaMeTphbl YepBsKa.

0) Ha oOCHOBE BBIIICU3JIO)KEHHOTO MOXXHO OTMEHHUTH CJCAYIOUINE
OCHOBHBIE TPEUMYIIIECTBA YEPBSIYHOM TMepelauyn: BO3MOXKHOCTH IOJTYUYEHUS
OOJIBIIIUX TIEPEAATOUYHBIX OTHOIICHUN B OJTHOM Mape; MIABHOCTh U OECUTyMHOCTh
padoThI; MOBBIIIICHHAS KHHEMaTu4yecKas TOYHOCTH; BO3MOXHOCTh
CaMOTOPMOXKEHHUS (MPYU HUZKOM K.I1.11.).

Henocratku 3Tou nepegayu: CpaBHUTEIBHO HU3KUHM K.II.J.; MOBBIIICHHBINA
MU3HOC M CKJIOHHOCTh K 3a€llaHhI0; HEOOXOIMMOCTh NPUMEHEHHS I KOJec
JIOPOTUX aHTHU(PPUKITMOHHBIX MaTepuasoB (OpoH3a); MOBBIIIEHHBIE TPEOOBAHUS K
TOYHOCTU COOpKHM (TOYHOE @, , COBHAJCHHUE TJIABHBIX IIJIOCKOCTEH Kojieca |
YEepBAKa).

UepBsiuHble Mepeadyd JOPOKE M CIOKHEE 3yO0daThlX, IOITOMY HX
OPUMEHSIIOT ~ TIpHU HEO0O0XOIUMOCTH nepeaayu JIBUKCHUS MEXTY
NepPEKPEeIMBAIOIIUMHUCS BajaMH, a TakKXKe B MEXaHU3MaX, IJe¢ HEOOXOIUMBI
OOJIBIIINE TEepeaTOYHbIC OTHOIIEHUS M BBICOKAs KHUHEMaTU4ecKas TOYHOCTD,
HaIpuMep, JeTUTEIbHbIE YCTPOUCTBA, MEXaHU3MbI HaBEJICHUS U T. 1. UepBsIYHBIC
nepeayu MPUMEHSIOT B MOAbEMHO-TPAHCIIOPTHBIX MalllMHAX, CTAHKOCTPOCHUH,
ABTOMOOHJICCTPOCHUH.
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Bapianm

a) Ilo cTpykType BOJHOBas mepenada, TaK K€ KaKk M IUIaHETapHasd,
ABIISIETCS TPEX3BEHHBIM MeXaHU3MOM. OHa MOXeET paboTaTh HE TOJIBKO B PEKUME
pPEAYKTOpa WIH MYJIbTUIUIMKATOPA, HO U B pexuMe nuddepeHnuana.

Meton Bemnuca mo3BONSeT MPOCTO  MOMYYUTh  (QPOPMYIBI IS
NepeaTOYHbIX OTHOILICHUW, HO HE BCKpPbIBA€T MNPUHIMIA TPeoOpa3zoBaHUs
napamMeTpoB ABUKEHUS TyTeM 1e(OpMUPOBAHMS THOKOTO 3B€HA MEXaHU3MaA.

JleficTBUTENBHO, TIEpeAada ¢ KECTKUMHU 3BEHBSIMU, HapUMEpP B MPOCTOMH
GpUKIMOHHON Tepenayde, MpU BPAIIEHUH OJHOTO KOJIECA €ro MOBEPXHOCTH
MOJIy4aloT OKPY)KHYIO CKOPOCTb, U €CIIM K ATOMY KOJIECy MpUXKaTh APYroe, TO
OHO TIONYYUT Ty K€ OKPY>KHYIO CKOPOCTb, @ YIJIOBBIE CKOPOCTH Koyiec OyayT
o0paTHO MPOMOPLUUOHAIBHEI UX paguycaM. [[ns Toro, 4TtoObl BBISICHUTH Kak
00pa3yroTcsl OKpY)XHbIE CKOPOCTH B BOJHOBOM Tepenade pacCMaTpHUBAIOT
JIBMKCHHE TOYEK HE BPAIAOIIErocsi TMOKOTO Kojeca MpH ero aedopMupoBaHUH
BpalllalonmMcs reueparopom. OTMeUaroT, 4TO B JJAHHOM KOHCTPYKIIMM THOKOE
KOJIECO MOA00HO 000I0UKeE.

B Tteopun 000704eKk OOBIYHO paccMaTpUBAIOT IEPEMEIIEHUE TOYEK
CPEIMHHON MOBEPXHOCTU B KOOPAMHATAX.

0) OpUKIMOHHBIE BapUaTOpPbl HAIIM MPUMEHEHHUE B CTAHKOCTPOCHUH,
CBAPOYHBIX M JIMTEHHBIX MAalIMHAX, MalIMHAX TEKCTHJIBHOW, XUMHWYECKOW H
OyMa)XHOW MPOMBIIUIEHHOCTH, PA3JUYHBIX OTPACISIX MNPUOOPOCTPOCHUM U T.II.
OpUKIMOHHBIE Mepeaund Jo00ro THUMa HE MPUMEHUMBI B KOHCTPYKIIUSX, OT
KOTOPBIX TpeOyeTcsl >KeCTKas KUHEMaThdeckas CBs3b, HE JOMyCKarolias
MPOCKAJIb3bIBAHUSI UJIM HAKOTUJICHUS OIIMOOK B3aUMHOTO MOJIOKEHUST BAJIOB.

CnocoObl mpuxkaTusi KaTkoB. Ha mpakThke NpUMEHSIOT JBa croco0da
MPWXKATUS KAaTKOB: C  IIOCTOSSHHOM  CHJIOM, KOTOPYHO  OMNPEACIAT MO
MAaKCHUMaJbHOW HAarpy3ke Mmepefadyd; ¢ [EPEMEHHOM CHJIOHW, KOTOpas
ABTOMATUYECKH HU3MEHSETCS C M3MEHEHMEM Harpy3ku. llocrosHHOE mpuxarue
oOpa3yeT BCJEACTBUE MpEIBApUTEIBLHON nedopManuu ynpyrux 3JIEMEHTOB
CUCTEMBbl mTpu cOopke (Hampumep, AepopManus TMOJATIMBBIX KAaTKOB),
YCTAHOBKOHM CIEHHUAIBHBIX TMPYXUH, HCIOJIb30BaHUEM COOCTBEHHON MaccChl
AJIEMEHTOB CUCTEMBbl U T. M. PerymmpyeMmoe mnpuwxkarvue TpeOyeT NpUMEHEHHS
CIIEIIMATIbHBIX HAXKUMHBIX YCTPOMCTB, MPU KOTOPBIX COXPAHAECTCS MOCTOSTHCTBO
oTHomieHHsl. Kpome IIapuKOBBIX MPUMEHSIOT TaKX€ BHUHTOBBIE HAXHWMHBIE
YCTPOWCTBA.

Crioco0 npuxkaTvs KaTKOB OKa3bIBaeT OOJIBIIOE BIUSHUE HA KAUECTBEHHbIC
XapaKTEPUCTUKU MEPETAUU.
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Bapianm

a) Ympyroe CKOJBbKEHUE CBA3aHO C YINPYTUMHU AePopMalisiMH B 30HE
KOHTAaKTa. DJIEMEHTAPHO 3TO MOXHO OOBSICHUTh HA MPUMEPE LHUIUHIAPHYECKON
nepenaun. Ecau Obl kaTku ObUIM aOCONIOTHO YKECTKHMH, TO NEPBOHAYAIbHBIN
KOHTaKT MO JIMHUU OCTAaBaJCs TaKUM M IOJ Harpy3kou. [Ipum 3TOM OKpyXHbIE
CKOpPOCTH IO BCEW JINHUM KOHTAKTa PaBHBI U CKOJIbKEHUS HE mpoucxoaut. [lpu
YIOPYTUX TelaxX MepBOHAYAIbHBIN KOHTAKT MO JIMHUM MEPEXOIUT MOJ HArpy3Kou
B KOHTakT MO HEKOTOPOW IUIOMAAKe. PaBEHCTBO OKPYKHBIX CKOPOCTEH
cOOJII0/IaeTCs TOJBKO B TOYKAX, PACIOJIOXKEHHBIX HAa OJHOM W3 JMHUN 3TO
wiomaaky. Bo Bcex Ipyrux Toukax oOpaszyeTcsi CKOJIbKEHUE.

B [eWCTBUTENBHOCTH SIBJIEHUSA, KOTOpPBIE CBSI3aHBl C  YIOPYTUMH
nedhopmanusamMu BO (PPUKITMOHHBIX Mepeaavax, cioxHee. OHE pacCMaTPUBAIOTCS
B CICHHAIBHOW JUTEpaType. 3HAUCHUE CKOIBKEHUS OT ATUX JedopmMaiuii He
MPEBBIIIACT HECKOJIbKHX MPOLIEHTOB U 0OBIYHO onpeaensieTcs
AKCIIEPUMEHTAJIBHO. ['€OMETpUUECcKOE CKOJIBXKEHHE CBSI3aHO C HEPABEHCTBOM
CKOpPOCTEH Ha IUIONIaJIKE KOHTAaKTa y BEOYLIEro M BEIOMOro KartkoB. OHO
ABJISIETCSl PEIIAOIIMM U1 PpUKIMOHHBIX mepeaad. [loucku HOBBIX (opm Ten
KAUeHHUS 4YaCTUYHO CBSI3aHbl CO CTPEMJICHHMEM YMEHBIIUTh T'€OMETPUYECKOE
CKOJIb)KCHHE.

0) OCHOBHBIE THUIIbI TJIOCKUX PEMHEN. B MalIMHOCTPOCHUN NPUMEHSIOTCS
CJIEYIOIINE TUIIbI PEMHEM.

Kosxanble peMHH 001a1at0T XOpOIIeH TATOBON CIIOCOOHOCTHIO U BBICOKOM
JIOJITOBEUHOCTBIO, XOPOIIIO MEPEHOCAT KoJieOaHusl Harpy3Ku. Beicokast CTOUMOCTh
1 Je(DUIIUT KOKAHBIX PEMHEH 3HAUUTENIBHO OTPAHUYMBAIOT UX MPUMEHEHUE.

[Ipope3uHeHHbIe pemMHu COCTOSIT u3 HECKOJIBKUX CJI0EB
XJIOMYaTOOYMa)XHOW TKaHU, CBSI3aHHBIX MEXIy COOOW BYJIKaHU3UPOBAHHOM
pesunoi. TkaHb, UMerOIIast OOJBIITON MOAYIIb YIPYTOCTH, YEM PE3WHA, TMepeacT
OCHOBHYIO 4acTh Harpy3ku. Pesuna oOecrieunBaer paboTy peMHS KaK €IMHOTO
IIEJI0T0, 3alMIIAET TKaHb OT MOBPEXKICHUN W TOBBIIIAET KOAPPUITUEHT TPEHHUS.
Bynyusn nOpoyYHBIMH, 3JaCTUYHBIMH, MAaJO4YYyBCTBUTEIbHBIMM K BIare u
KoJIeOaHUSIM ~ TeMIIepaTypbl, ATH PEMHHU YCHEIIHO 3aMEHSIIOT KO>KaHbIC.
[Ipope3uHeHHbIE pEMHH CleAyeT oOeperatb OT TMoMajaHus Maciia, OCH3MHA U
HIEJI0YEH, KOTOPBIE Pa3pyllIalOT PE3UHY.

XmonmyaToOyMakHbI€ PEMHH HU3TOTOBJSIOT KakK IEJIbHYIO TKaHb C
HECKOJBKUMH CIIOSIMHU OCHOBBI M YTKa, TPONUTAHHBIMU CIIEIUAIBHBIM COCTABOM.
Takue pemHu, Jerkve W ruOkue, MOTyT paboTaTh Ha IIKUBAaX CPABHUTEILHO
MaJIbIX THAMETPOB C OOJBIITMMHU CKOPOCTSIMHU.
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Bapianm

a) CoenuHeHue KOHIIOB peMHs. boiblioe BiMsHHE Ha padoTy mepenayw,
OCOOEHHO IIPU 3HAYUTEIBHBIX CKOPOCTSAX, OKAa3bIBAET COEJAMHEHHE KOHIIOB
pemus. HemoOpokauecTBEHHOE COEIWHEHUE KOHIIOB PEMHsI MPUBOAUT K €ro
MPEXIEBPEMEHHOMY PAa3pYLIEHUIO U CHUYKAET TATOBYIO CIIOCOOHOCTH MEpEIayH.
Cy1iecTByeT MHOT'O pa3iMYHbIX CIIOCOOOB COEAMHEHUs KOHILIOB peMHs. Bce atu
CIOCOOBI MOYKHO pa3/e€IUTh Ha TPU OCHOBHBIE TPYMIbI: CUIMBKA, CKJICHUBAHUE,
METAIIMYECKOe CKperieHue. BpiOupas TOT wiM MHOW crnoco0 COeqUHEHMS
KOHIIOB PEMHSI, CJIEYET YUUTHIBATh PEKOMEHAALNHN CIEIUAIBHOMN JTUTEPATypHI.

B nocnenHee Bpemsl NMPOMBIIIEHHOCTh HAUMHAET BBITYCKAaTh IJIOCKHUE
peMHM (HampuMep, IUICHOYHbIE) B BHUJE 3aMKHYTOM JIEHTHl OIpENeICHHON
JUIMHBL. DTO 3HAYMUTEJIBbHO MOBBIIIAET JIOJTOBEYHOCTh PEMHEN M JOIyCKAaeMbIE
CKOPOCTH.

Meronuka pacuera mnepegaud. Pacuer IIOCKOPEMEHHOW mepenadu
0a3upyeTcs Ha PACCMOTPEHHOM BbIIIE OOIIEH TEOpUHM PEMEHHBIX Iepenayd U
SKCIIEPUMEHTAJIbHBIX  JaHHBIX. B a3rom pacuere ¢opmyna Diliepa,
OTIPE/ICIIAIONIYI0 TATOBYIO CIIOCOOHOCTh Mepeaauu, U (GopMyily sl CyMMapHOIO
HAIIpSDKEHUS B PEMHE, ONPEICISAIOIIYI0 €ro NPOYHOCTh M JIOJTOBEYHOCT,
HEINOCPEICTBEHHO HE MCIOJIB3YIOT.

0) JIBib>KeHHWE  BEIOMOW  3BE3JIOUYKM  ONPEACTACTCS  CKOPOCTHIO.
[lepuonnueckoe W3MEHEHUE ATOM CKOPOCTU COMPOBOMKAAETCS HEMOCTOSHCTBOM
MEepPEeAATOYHOrO OTHOIIECHHS U JOMOJHUTEIbHBIMU TUHAMUYECKUMU HArpy3KaMH.
Co CKOpOCTBIO CBSI3aHBI TIONMEpPEYHbIE KOJI€OAaHUSI BETBEM LIENMM U yAapsl
HIApHUPOB LIeMH O 3yObst 3Be370ukd. KoneOaHust M ynapel B CBOIO Ouepeib
BBI3bIBAIOT JTOTIOJHUTEIbHBIE TUHAMUYECKUE HArPy3KH.

®opMyIibl TTO3BOJSIOT OTMETUTH, YTO IEPEUUCIICHHBIE OTpPHIATEIIbHbBIE
KMHEMaTHYECKUE JUHAMUYECKUE CBOMCTBA MTEpEAAaUt MPOSIBISIOTCS TEM CUIIBHEE,
YeM MEHBIIIE YHUCIIO 3yObeB 3BE30UKH.

HccnenoBaHusIMM  YCTaHOBJIIEHO, 4YTO IIPU  OTCYTCTBUH PE30HAHCHBIX
KoJeOaHW BpeIHOE BIMSHUE MYyJIbCAlUU CKOPOCTEH B 3HAYUTEIHHOW CTEIECHU
CHW)XAETCSl BCIEACTBUE YNPYTOCTH M NPOBUCAHUA LeNH. [ pekoMeHIyeMBbIX
3HAYEHUA MapaMeTpOB  HEMOCTOSHCTBO IEPEJATOYHOIO OTHOLIEHHS HE
MIPEBBIIIAET HECKOJIBKMX IPOLIEHTOB, a AUHAMUYECKHE HArpy3KH COCTABIISIIOT
HACKOJIBKO MPOILIEHTOB OT OKPY>KHOU cuJibl. [Ipu O0nbIIMHCTBE PEXXUMOB paOOTHI
LENHBIX Mepeaay pe30HaHCHbIe KoJieOaHusi He HAOII0JAl0TCs, TaK Kak 4acToTa
BO3MYUIIAIOUIUX UMITYJIBCOB OOJIbIIE COOCTBEHHBIX KOJICOaHUM.
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Bapianm

a) Ha pa3Butue cCoBpeMEHHOro Kypca «J/leranu mMaimiun» OOJIbIIOE BIIUSIHUE
OKa3bIBaeT  OBICTPBIA  TPOTPECC  OTEYECTBEHHOIO M 3apyOesKHOTO
MAaIIMHOCTPOEHUS. DTOT Mporpecc TpedyeT Bce Oojee MUPOKON CTaHAapTH3ALUU
U yHuU(UKAIMKU JAeTaneil oO0Iero Ha3HA4YeHHsA, a TaK)Ke HMX H3TOTOBJICHUS B
MacCOBBIX KOJIMYECTBAX Ha CIEUHMAIU3UPOBAHHBIX 3aBojax. B  ycioBusax
MacCOBOI'O M CHELHAIM3UPOBAHHOIO IPOM3BOJCTBA 3Ha4UeHHE Kypca «Jleramu
MaIlIlH» BO3PaCTaeT.

OcHoBHblE TpeOOBaHUS KOHCTPYKUMM jeTaneil MamuH. CoBEpIIEHCTBO
KOHCTPYKIIMU JETalM OLIEHUBAIOT IO €€ HAJEXKHOCTU U dKOHOMHUYHOCTH. [lox
Ha/Ie)KHOCThIO TOHMMAIOT CBOMCTBO H3JENUS COXPaHATh BO BPEMEHH CBOKO
paboTOCmOCOOHOCTh. DKOHOMHYHOCTH OMPENEISIIOT CTOMMOCTBIO MaTepuana,
3aTpaTaMy Ha MIPOU3BOJICTBO U AKCILTYaTALMIO.

OcHOBHBIE KpUTEpUM PAOOTOCIOCOOHOCTHM U pacdeTa JeTajed MaiiuH —
IPOYHOCTh,  JKECTKOCTb, = HM3HOCOCTOMKOCTb,  KOPpPO3UMHAsA  CTOWKOCTD,
TEIUIOCTOMKOCTh, BAOPOYCTOWYUBOCH.

6) CoBpeMEHHBIN pacueT MOIIIMITHUKOB KadeHHWs 0a3upylOT TOJHKO Ha
JBYX KPUTCPHUSIX:

1)pacyeT Ha CTaTUYCCKYI0 TIPY30MOABEMHOCTh [0  OCTATOYHBIM
nedopmanusm;

2)pacueT Ha pecypc IO YCTAJIOCTHOMY BBIKPCINMBaHHIO. PacueTsl 1Mo
JAPYTHM KPHTEPHUSM He pa3paOoTaHbl, TaK KaK 3TH KPUTCPUHU CBS3aHBI C IICJIBIM
PAZIOM CITy4alHbIX (DaKTOPOB, TPYIAHO MOIAFOIINAECS OTUYETY.

CraHgapToM OrpaHUYCHO YHCIIO THUIIOB M Pa3MEpPOB TMOIIIUITHUKOB. JTO
MO3BOJIMJIO PACCUUTATh W IKCIICPUMEHTAIHLHO YCTAaHOBUTH TPY30MOABEMHOCTH
KaXXI0T0 TUTIOpa3Mepa MOIIUITHAKOB.

[Tpu pOeKTUPOBAHNY MAITUH MOANTUITHUKN KaueHUsI He KOHCTPYHUPYIOT U
HE pACCUMTHIBAIOT, a MOJOMPAOT W3 YHCJIAa CTAaHIAPTHBIX 110 YCJIOBHBIM
dopmynam. Meroauka moadopa  CTaHAAPTHBIX  IMOAIIMITHUKOB  TaKXKe
CTaHJIapTH30BaHA.

PasnmuyaroT moa0op MOAMUITHUKOB 10 TUHAMHYECKON TPY30MOAbEMHOCTH
VIS TPEIyNPEeXACHUS  YCTaJOCTHOTO  paspyllieHHs, 10  CTaTHYECKOH
IPY30MOABEMHOCTH  JUIA  NPEAYNPESKICHUS  OCTAaTOYHBIX  Jie(opmarimii.
[TaciopTHast JWMHAMHYECKas TIPY30MOABEMHOCTh —3TO TakKas IOCTOSHHAs
Harpy3ka, KOTOPYIO TIOMIIMITHAK MOXET BBIACpXKAaTh B TEUYCHHE OJHOTO
MHJIJTHOHA 000POTOB.
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Bapianm

a) MypTamu B TEXHUKE Ha3bIBAIOT YCTPOMNCTBA, KOTOpPBIC CIYXaT IS
COCTMHEHHS] KOHIIOB Bajla, CTEepXKHEH, TpyO, OJICKTPUUECKUX MPOBOJIOB.
[ToTpeOHOCTH B COENMHEHUHU BajJOB CBs3aHA C TEM, YTO OOJIBIIMHCTBO MAaIINH
KOMIIaHYIOT U3 Psla OTAENIBHBIX YaCT€W C BXOJHBIMU M BBIXOJHBIMHM BaJIAMH,
KOTOpBIE COEAUHSIOT ¢ HoMoIIbio MypT. CoeTMHEHNE BaJOB SIBISETCS OOIIUM,
HO HE €IMHCTBEHHBIM Ha3HaueHueM My(Qt. Tak , Hanpumep, My(pThI UCIIOJIB3YIOT
JUISI BKJIIFOUEHUS M BBIKJIFOUEHUSI UCIIOJIHUTEIBHOTO MEXaHNU3Ma IIPU HENPEPBIBHO
paboTatonieM  JABUratene; IMPEJOXPaHEHUS  MallMHbl OT  MEpEerpy3Ku;
KOMIICHCAllUM ~ BPEJHOTO  BJIMSHUSA  HECOOCHOCTM  BajiOB;  yYMCHBIICHUE
JUHAMUYECKUX Harpy30K U T.J.

B coBpeMeHHOM MaIIMHOCTPOCHUU MPUMEHSIOT OOJBIIOE KOJUIMYECTBO
My(T, pa3IuyaroluXcs M0 NPUHUMUITY JEHCTBUA U YIPABJICHUS, HA3HAYCHUIO U
KOHCTPYKIIMH.

B kypce ,,JleTanu MammH” U3y4aroT TOIbKO MEXAHUYECKUE MY (PTHI.

[upoko npumeHsiemble MyQThl cTaHAapTU30BaHbl. OCHOBHOM MAacCTIOPTHOM
XapaKTePUCTUKONW MY(ThI SBISETCS 3HAUCHHE BPAILlaloIEro MOMEHTA.

0) Mydter Ppuxnuonnsie. Ilpu BKIIOYEHUHM QPUKIUOHHBIX MYQT
KPYTALIUI MOMEHT BO3PacTaeT MOCTENEHHO M0 MEpPE YBEIUUYEHUS CUIIbl HaXKaTHsI
HAa TIOBEPXHOCTH TPEHHs. DTO TMO3BOJSET COCAUHATH Bajbl O] HATPY3KOHW U C
0O0JBIION PA3HOCTHIO HAYaJIBHBIX YIVIOBBIX CKOpOCTE. B mpouecce BKIOUEHUS
My(Ta MpoOYyKCOBBIBAET, a pPa3rOH BEIOMOI0 Bajla MPOUCXOIUT IUIaBHO, Oe€3
ynapa. OTperynupoBaHHas Ha TMepenady MpeneabHOro KpyTSIIero MOMEHTa,
0e30MmacHOr0 i MPOYHOCTH MAIIUHBI, (PUKIUOHHAA My(QTa BBITOTHIET
OJIHOBPEMEHHO (PYHKIIMU MPETOXPAHUTETHLHOTO YCTPOMCTBA.

Bce ¢dpuknmonnbie My(Thl B 3aBUCMMOCTH OT (OpMBbI paboyeit MOKHO
pa3feNuTh Ha TPU TPYNIbL: My(Tbl TUCKOBbIE, My()Tbl KOHHUYECKHE, MY(PTbI
KOJIOZOYHbIE, ICHTOYHBIE U JI. P.

MydTel (QpuUKIIMOHHBIE, TaK XK€ KaK M KYyJIayKOBbIe, HE JOIMYCKAroT
HecoocHOCTH. L[eHTpoBKa MOIYyMy(dT AOCTUTAETCS PACTIONOKEHUEM X HA OJTHOM
Baly WU C TOMOIIBIO CHEIHAIBHBIX IIEHTPYIOIUX Kojel. MeXaHU3MBbI
ynpaBieHus] (QPUKIMOHHBIMU MyQpTamH, TpUMEHsSEMble Ha TPAKTHKE, BEChMa
pa3HOOOpa3HBl HE TOJIKO MO KOHCTPYKIHWH, HO W TIO TPUHIUIY JaeicTBusA. B
3aBHCHMOCTH OT TIOCJIEIHEr0 pa3indaloT MYy(QThI C DJIEKTPOMAarHUTHBIM,
THIPaBIMYECKUM, THEBMATHUECKUM U MEXaHUYECKUM YIIPABICHUEM.
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Bapianm 30

a) KoHCTpyKIMM MOAIIMITHUKOB CKOJIBKEHHUS BechbMa pa3HOOOpasHbl. Bo
MHOI'OM OHHU 3aBUCAT OT KOHCTPYKIMM MallWHbI, B KOTOPOH yCTaHaBIMBAETCS
noAMUIHAK. O4eHb 4acTO MOAIIMITHUKY HE UMEIOT CIIELHAIbHOTO Kopryca. [lpu
3TOM BKJIAJIBIIIHA PAa3MENIalOT HEMOCPEACTBEHHO B CTAHMHE WJIM PamMe€ MallWHBI.
TakoBo, Hanpumep, OOJBIIMHCTBO MOIIIUITHUKOB JBUTATENICH, TypOUH, CTAHKOB
U penykropoB. [lOAMMIIHUKKM C OTAEIBHBIMM KOPIIyCAMH yCTaHABIIMBAIOT
IJIaBHBIM 00pa3oM B TaKUX YCTPOMCTBaxX, KaKk KOHBEHEPHI, IPY30MOIbEMHBIC
MalIuHbl U TPAaHCMUCCUU. B 3TUX ciyyasx MNOAUIMITHUKK KpemnsT Ha depmax,
CTEHaX, KOJIOHAX.

Kopnyc u Bkimangpiin MOTYT OBITb HEpPa3beMHBIMH WM Pa3bEMHBIMHU.
Pa3bemMHBI NOAIIMITHUK MO3BOJISIET JIETKO YKJIaAbIBATh Bajl U PEMOHTHUPOBATh
MOAIIMIIHUK IyTEM NOBTOPHBIX pAacTOYEK BKJIaAbllla MPU €ro HM3HOCE.
HepazbeMHble TNOAIIMIHMUKY JelieBie. Bkiuagplii B 3THX NOJMIMITHUKAX
OOBIYHO 3aMPECOBBIBAIOT B KOPITYC.

Pa3peM BKIIapIlIa PEKOMEHIYIOT BBINOJHATH MEPHEHANKYISIPHO HArpys3Ke
WA OJIM3KO K 3TOMYy MosiokeHuto. [Ipu 3ToM He HapymaeTcsi HENpPEepbIBHOCTD
HECYILETrO CIIOSL.

0) Pevennas mnepejmavya sBIAETCS OJHUM M3 CTApeUIIMX THUIIOB
MEXaHUYECKUX Nepead, COXPaHUBIIMX CBOE 3HAUEHUE /10 MTOCIEIHETO BPEMEHH.
[lo cpaBHeHMIO € JAPYrMMH THUIIAMH TI€peAad pEeMEHHas o00JalaeT paIoM
O0COOEHHOCTEW KOTOpbIE ONMPENENsAIOT LENecO00pa3HOCTh €€ MpuMeHeHus. s
OIICHKM PEMEHHOM Tepesayu CpaBHUM €€ C 3y0daToi mepemadeii, kak HauOoJiee
pacnpocTpaHeHHOW. [lpr 3TOM MOXKHO OTMETUTH CIEAYIOIIME OCHOBHBIC
MPEUMYILECTBA PEMEHHOW Mepefauynd: BO3MOKHOCTh Mepefadyd ABMKEHHUS Ha
3HAUUTEIbHBIE  pPACCTOSHUSA;  IUIABHOCTh M OECHIYMHOCTh  paloTHhl,
00YCJIOBIIEHHBIE ATACTUYHOCTHIO PEMHSI M TTO3BOJISIOIINE PA00TATh MPU BHICOKHX
CKOPOCTSX; TMPEAOXPAHCHHE MEXaHW3MOB OT PE3KUX KOoJeOaHuil Harpy3ku
BCJIEACTBUE YIPYTOCTH PEMHS; MPEAOXPAHEHUE MEXAHW3MOB OT NEPETPYy3KU 32
CYET BO3MOXXHOTO TPOCKAJIb3bIBAHUS PEMHS; TPOCTOTAa KOHCTPYKIMH H
AKCIUTyaTaIH.

OCHOBHBIMH HEJIOCTATKAMU PEMEHHOM Mepeadul SBIISIFOTCS: TIOBBIIIIEHHBIC
rabapuThl; HEKOTOPOE HEMOCTOSHCTBO MEPENaTOYHOrO0 OTHOLIEHUS, BBI3BAHHOE
3aBUCUMOCTBIO CKOJIBKEHMSI PEMHSI OT Harpy3kd; IOBBIINICHHAs Harpy3ka Ha
BaJbl W WX OIOPBI, CBsA3aHHAsA C OOJBIIUM HATSHKCHUEM PEMHS; HH3Kas
JOJITOBEYHOCTh PEMHEM.
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Hanpsam migrorosku: 0902 — In:xeHepHa MexaHika (cneniajabHIiCTh
» | €XHOJIOTiSl MAIIMHOOYAYBaHHA"")
Bapiaum 1

a) CymiecTBeHHOE BIUSHUE Ha (POPMUPOBAHUE OIEpaAIil OKa3bIBACT
rpynna (GpakTopoB OpPraHM3allMOHHO-3KOHOMMYECKOTo Xapakrtepa. IlepBeiM, 4TO
JOJDKHO OBITh NPUHATO BO BHUMAaHHWE, 3TO TUI IPOU3BOJACTBA M M30paHHas
¢opMa opraHuzanuu  POU3BOJACTBEHHOro mporecca. B MaccoBoMm
KPYITHOCEpPUIHHOM, T.€. NOTOYHOM IIPOU3BOJCTBE, (OPMHUPOBAHUE ONEpaluil
NOJYMHEHO TPEeOOBAHMIO: UX JUINTEIBHOCTh JOJKHA OBITH PABHOM WJIM KpAaTHOU
TaKTy BBIIIyCKa U3aenuil. [Ipy U3roTOBIEHUN OIMHAKOBBIX J€Tajed B OOJIBIIMX
o0beMax HSKOHOMHUYHO  HCIIOJIb30BATh HauOosee  MPOU3BOAMUTEIHHOE
o0opynoBaHue (aBTOMAThl, AarperatHble CTaHKH, aBTOMAaTHUYECKHUE JIMHUM),
no3BoJisitoniee o0padaThiBaTh 3aroTOBKY C MAaKCUMaJbHOM KOHIIEHTpalUe
IIEPEXOJ0B B OJTHOU OIlEpaLUH.

Ha TexHOJIOrM4eckn 3aMKHYTBIX YYacTKax CEpUUHOIO IPOU3BOJCTBA
MPUMEHSIOT T'PYIIOBYI0 00pa0OTKYy 3aroTOBOK B LENSAX HaWOOJbLIEH 3arpy3Ku
MPOU3BOJIUTEIILHOTO 000pya0oBaHus. B 3Tux ciydasx omnepanuu (GOpMHUPYIOT
MyTeM BKIIOYEHHS B HHUX I[E€PEXOJ0B, C IOMOINBIO KOTOPBIX PpPEIIAITCA
aHAJOTMYHbIC 33/1a4 Y Pa3HbIX JIeTajleil, OTHECEHHBIX K OJHOU IpyIIIIe.

0) B menkocepuiiHOM W €IWHUYHOM IPOU3BOJICTBE, IJe 000pyIOBaHUE
PAcCTaBJISAIOT HAa yJacTKaX MO MPUHIIAITY OOIIHOCTH €ro CIIy)keOHOe Ha3HAYCHMS,
B OTEpAlHi0 OOBIYHO CBOJUTCS MaKCHMAJIBHOE YHCIIO TEPEXOA0B, KOTOPHIC
MOTYT OBITh BBITIOJIHEHBI Ha OJHOM pabodeM MeCTe ¢ MaKCHMaJbHBIM
WCITOJIb30BAaHUEM TEXHOJOTHYECKHX BO3MOXKHOCTEH HWMEIOIIETrocs Ha HEM
obopynoBanus. Tem camMbIM JocTHTaeTcs HamOoJjiee TMOJHAs 3arpy3ka
000pyIOBaHUS, M COKPAIIAIOTCS MyTH TPAHCIIOPTUPOBAHMS 3aroTOBOK. PasHBIM
OKa3bIBAaCTCS MOIX0J K (POPMHUPOBAHUIO OIEpaIuii JUIsl TEHCTBYIOIIETO U BHOBb
CO371aBaeMOT0 MPOMU3BOJICTBA. ECIM TEXHOIOTHUYECKHM Tpoliece pa3padaThIBaloOT
JUTSL TEUCTBYIONIETO 3aBOJia, TO MpU (HOPMUPOBAHUH OIEpaAUil TPUXOIUTCS
VYUTHIBATh ~ BO3MOKHOCTH  HMMEIONIETO  00OpYy/OBaHUsA, €ro  3arpysKy,
MEePCIEKTUBBl MOJCPHU3AIMN W 3aMEHBl WU TIOTMOJHEHUS €ro HOBBIM. [Ipum
pa3paboOTKe TEXHOJOTHYECKOTO TIpoliecca JUisl CO3/1aBacMOTO 3aBOJa, KOTIa
MOXHO BBIOMpaTh HOBOE OO0OpyJOBaHHE 3aaady (opMUpOBaHUS Omeparuit
pemuTh mpomie. Permenue mo BrIOOPY 00OpYyHOBaHUS TMPEABAPSIIOT TEXHUKO-

9KOHOMHYCCKHUM paACUCTOM.
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Bapianum

a) BcnomorarenbHble mepexoAbl MOTYT HE COBMEILIATHCA, YACTHYHO H
MOJIHOCTBHIO COBMEIIATHCSA C OCHOBHBIMH TiepexonaMu. O6paboTka MOKET ObITH
OJTHOMECTHON M MHOTOMECTHOM, OJHOMOTOYHON M MHOTOMOTOYHOM. BriOop Toi
WIM HWHOM  CTPYKTYphl  OIl€palMy  MPEIONpPENeseTcs  3KOHOMHYECKOU
LI€JIECOO0PA3HOCTHIO HCIIOJIB30BAHUS B JJAHHBIX MPOU3BOACTBEHHBIX YCIIOBHUSAX
000pyI0BaHus, NO3BOJIIOIIEIO PEAIN30BAaTh HAUBBICIIYIO IIPOU3BOJUTEIIBHOCTD
onepanuu. llocnenoBarenbHOE BBINOJHEHUE OCHOBHBIX M BCIIOMOTATEIIBHBIX
IIEPEXOJO0B XapAaKTEPHO I MEJIKOCEPUHMHOIO IPOM3BOACTBA, XOTS U 37ECh
BO3MOXKHO INPUMEHEHHE MHOIOMECTHOM 00paboTKH, NapajuIeIbHO-IIO0CIIE-
J0BATEIBHOTO U MapayIeIbHOIO CIIOCOOOB BHIMIOJIHEHHSI OCHOBHBIX MTEPEXO0JI0B.

Takue BO3MOKHOCTH CO3/acT, HaIpumep, UCIIOJIb30BaHUE
MHOTOLUNUHACIBHBIX ~ YHUBEPCAIBHBIX  MHPOJOJBHO-(PE3EPHBIX  CTAHKOB,
MHOTOMHCTPYMEHTHBIE HalaJKU TOPU30HTAIBHO-(PPE3EpHBIX CTAaHKOB, MHOTOIII-
OUHJAETbHBIE TOJOBKM K  CBEpPJIWJIBHBIM  CTaHKaM, KOMOWHHPOBAHHBIE

WHCTPYMEHTBHI, PAa3JIMYHOTO poja YCTPOUCTBA U MPUCIIOCOOTICHUSI.

0) Ilo mepe yBenumueHusi o0ObeMa BBIMYCKa OJAMHAKOBBIX JETajed CTaHO-
BUTCSI DKOHOMUYHBIM TMpUMEHEHUE 00Jiee MPOU3BOAUTEIHHOTO CIEHHATBHOTO
o0opyI0oBaHU, MO3BOJIFOLIETO BECTH 00paboTKy napa’suiebHo-
MOCJICIOBATEbHBIM M TApaAJJICIIbHBIM CIIOCOOAMH M COBMEIIATh C OCHOBHBIMH
nepexojamM YCTAaHOBKY U ChE€M 3arOTOBOK, a TAK)K€ YACTUYHO WIIM TIOJTHOCTBIO U
Opyrue  BcOomoraTenbHble — mepexoisl.  CnenuanbHoe — 000pydOBaHUE
MPOEKTUPYETCS AJI OCYIIECTBIECHUS KOHKPETHOTO TEXHOJIOTMYECKOTO MPOIECCa.
[TosTomMy ¢dopmupoBaHre U BBHIOOP CTPYKTYp OIMEpaludii CTaHOBATCS B JTHUX
ciiydasix HanOoJiee OTBETCTBEHHBIMU W TPOBOSTCS C OCOOOW TIIATEIBHOCTHIO.
[louck HamboJiee palMOHATIBLHOTO BapUaHTA TOCTPOEHUS oOlepauuid B
TEXHOJIOTUYECKOM MPOIIECCE COMPOBOXKIAETCA MEPECMOTPOM paHee MPUHATHIX
pelIeHni B OTHOUIEHUU CIIOCOO0B M PEXXUMOB 00pabOTKH, IepepacnpeieieHueM
MEePEXOJ0B  MEXKIY OIepalusMHi, TEepPecCMOTPOM HOPM BpPEMEHHM Ha HUX
BBITIOJIHEHUE. B pesynbTrare nmpoBeseHUs: Takol pabOThl HAMEUYAIOTCS HECKOJIBKO
paBHO3HAYHBIX, B CMBICIE JOCTIDKCHHUSI TpeOyeMOoro KadecTBa JIeTalleH,

BApHUAHTOB TCXHOJIOTHYCCKOI'O IMporccca.
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Bapianum

a) BriOop 3HaueHus mosa4ym CBsi3aH C TPEOOBAHUSAMHU K KAYECTBY U3TOTOB-
JSEMON  JeTaind, CO CBOMCTBaMH crocoba oO0paboOTKH, HCIOIB3YEMOTO
MHCTPYMEHTAa W Marepuayia 3aroToBku. lIpu mnpenBaputenbHONW (YEpHOBOW)
00paboTKe BBHIOMPAIOT OOJIBIIYIO TOJIaYy HCXOJs M3 JKECTKOCTH W MPOYHOCTH
TEXHOJIOTUYECKOM  CHCTEMbl, MOIIHOCTH TIPUBOJIa CTAaHKA, MPOYHOCTH
WHCTpyMeHTa. [Ipu OKOHUYATEenbHOUN (YHCTOBOM) 00pabOTKE OACPKUBAIOIITUMHU
dakTopamMu B BBIOOpE TOJA4YM  SBISIOTCS TpeOOBaHUS K  KA4E€CTBY
MMOBEPXHOCTHBIX CJIOEB JI€Talld U €€ TE€OMETPUYECKONM TOYHOCTH. OCHOBHBIM
MoKa3aTrelieM JKOHOMHYHOCTH BBIODAHHBIX PEKHMMOB  pPE3aHUS  CIIYKHUT
ce0ECTOMMOCTh  BBIMIOJIHEHHUSI ~ TEXHOJOTHYECKOTO  Iepexojia  o0paboTKu
3arotoBku. [Ipu mojacuere ce0ECTOMMOCTU JOMAKHBI OBITh YYTE€HBI CTOUMOCTb U
pecypc MHCTPYMEHTA 3a MEPHOJ CTOMKOCTH, CTOUMOCTh MEPETOYKUA U 3aMEHBI
M3HOCUBIIETOCS HHCTPYMEHTA, YUCJIO JOIMYCKAEMbIX MEPETOYEK WM MOBOPOTOB
MHOTOTPAaHHBIX IUIACTUHOK. [loMHMMO 3TOrO, OT PEXKUMOB OOPaOOTKH 3aBUCUT
BpEMsI, 3aTPAUYNBAEMOE Ha BBIIIOJHEHUE NIEPEX0/IA, 4, CIEAOBATEIBHO, CTOUMOCTD
TpyZla paboyero ¢ y4eToM KOCBEHHBIX IIEXOBBIX PacXoJiOB, JKCILTyaTalldli0 M

aMOPTH3AITHIO.

0) B pa3snuyHbIX NPOU3BOJCTBEHHBIX YCJIOBHUSX BBIOOp PpEKHUMOB
00pabOTKM HEPEKO MPUXOJUTCS CTABUTh B 3aBHCHUMOCTb OT KOHKPETHBIX
00cTosTeNhCTB. TakOBbIE MOTYT BOBHUKHYTH IIPU HEOOXOIUMOCTH 00€CTICUUTH:
MaKCUMAaJbHYI0 MPOU3BOAUTEIBLHOCTh JIOPOTOCTOSILErO OOOpPYIOBaHUS U
0o0Opy/IOBaHusl, CAEPKHUBAIOIIETO B II€X€ BBINOJHEHUE MPOU3BOACTBEHHOMN
MporpamMMbl, WJIM TPU BBIIOJHEHUH CPOYHOIO 3aKa3a; MaKCUMAaJbHYIO
CTOMKOCTB JAOPOTOCTOSIILIEr0 MHCTPYMEHTA UJIM MHCTPYMEHTOB Ha arperaTHbIX
CTaHKaX W AaBTOMAaTHYECKUX JIMHUAX, YTOOBl YMEHBIIUTH MX HPOCTOH,
CBA3aHHBIE C 3aMEHON HM3HOCUBILIMXCS MHCTPYMEHTOB; MAaKCUMAJbHBIM MYTh
pe3aHusi 3a Mepuoj, CTOMKOCTH MHCTPYMEHTA, YTO XapaKTepHO Iyl 00paboTKu
MOBEPXHOCTEHN OOJIBLION MPOTKEHHOCTH Y KPYIMHOTa0ApUTHBIX AeTalel WK B

cilydasx ocTporo AehuirTa HHCTPYMEHTA U Jp.
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Bapianum

a) B pesynbrare pa3pabOTKH TEXHOJOTHYECKOTO IMpoliecca Ha Mpeablay-
HIMX dTanax ObLIM YCTAHOBJICHBI BUA U (JOpMa OPraHU3aIMH MPOU3BOICTBEHHOTO
mpolecca, 0Oa3upoBaHHME 3aroTOBKM B IIpolecce ee 00paboTKH, COCTaB H
MOCJIEIOBATEILHOCTD BBIMIOJIHEHUS MEPEXO0B, CIIOCOOBI U PEKUMBI 00padOTKU
KOKJI0M U3 ToBepxHOCTeH. Takum 00pa3oMm, HUTOroOM MpoJeIaHHONH padOoThI
ABIISIETCS TIOJyYEHUE HEKOETO MHOXKECTBA MEPEXO0JI0B, U3 KOTOPHIX HEOOXOIUMO
CKOMIIOHOBAaTh  OINEpAlMM  TEXHOJOTHYeckoro mpouecca. dopmupoBanue
omnepanui NOMyTHO COMPOBOXKIAETCSI HOpMUPOBaHUEM. (DAKTOPHI, BIUAIOIIUE HA
dbopMHpoBaHUE ONEpAlMii, MOXHO MOJpa3AeauTh Ha Tpu Tpynmbl. K mnepsoit
rpynmne OTHOCATCSA (aKTOpbl, OT KOTOPBIX 3aBUCUT OOECIEUYEHHE KauecTBa
netand. Bropyroo rpynny cocTaBisitoT (DaKTOPBI, ONPEAENSoNe (U3NYECKYIO
BO3MOKHOCTh OOBEAMHEHUS MEepexoAoB B omnepauuto. K TpeTheill rpymme
OTHOCATCS OpraHU3alMOHHO-3KOHOMUYeckue (aktopel. K mepBoil rpymme
dakTopoB, NOOYXKIAOIIMX pa3ielieHue, Wik, Hao00poT, OO0bEIUHEHUE
IEPEX0JI0B, OTHOCUTCSI HEOOXOJUMOCTh YICHEHHS TEXHOJOTHYECKOro Ipolecca

Ha OTJAEJIbHBIC 3TAlbI, @ TAKXKE MPEBAPUTEIIbHYIO U OKOHYATEIbHYI0 00pabOoTKY.

0) BosnelictBus crocob6a 00paOOTKM W TEXHOJIOTMUECKOW CHCTEMBbI Ha
3aroTOBKY MOTYT OBITh KaK yJIYYIIAIOMMMH (YTOUHSIIOIIUMH) TIOKa3aTeln
KadecTBa, TaKk W yxXyamaromuMmu ux. [IpuMepom MoxeT OBITh TepMHUECKas
o0paboTKa 3aroTOBKH, YJydIIAKOIIas CBONCTBA Marepuajga 3aroTOBKH, HO
YXYAIIAoNas €€ TeOMETPUYECKYI0 TOYHOCTh. Hampumep, eciii BBICOKOTOYHYIO
0 BCEM I'€OMETPUYECKUM MOKa3aTessiM 3aroTOBKY Bajia 0OTOYMTH HAa OOBIYHOM
TOKapHOM CTaHKE, TO IPOU30MICT YXYJLICHUWE 3HAYEHUW OTHUX ITOKa3aTeseH.
Ortcrona cienyer, 4To BeIOOp criocoba 0OpabOTKU M TEXHOJIOTHYECKOW CUCTEMBI
JOJDKEH HAaXOAWTHCS B CTPOTOM COOTBETCTBHHM C 3aJa4aMM, PEIIaeMbIMH Ha
naHHOM mepexojne. Jlemas BBIOOpP, HEOOXOIUMO CTPEMHUTHCS K TOMY, YTOOBI
NOOUTHCS YIYYIICHUS BCEX TOKaszarelied KadecTBa JeTalnu. B MpoTUBHOM
ciIydae, KOTJla ’TO HEBO3MOXKHO, TIOCTIEAyoIIas o0paboTka 3aroOTOBKH HE JI0OJKHA
HapymiaTh €¢ KavyecTBO, JOCTUTHYTOE Ha IPEAMISCTBYIONMX Tepexoaax. bwuio
OBl KpaliHe KeNaTelIbHBIM, YTOOBI XapaKTEPUCTHKU TIEPEIaTOYHBIX OTHOIICHHMA
coliepKauch Obl B MAacHopTax CTaHKOB. J[Jis 3TOro0 W3TOTOBJICHHBIA CTaHOK

JOJIKCH IIOABCPIraTbCA UCIIBITAHMAM.
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Bapianum

a) B pernameHT ke TEXHUYECKOTO OOCITYKHBaHHUS CTAHKOB JOJKHA OBITH
BKJIIOUEHA MX aTTeCTalus MO MepelaTOYHBIM OTHOIICHHUsIM. OYEeBUAHO, UYTO CO
BpeMeHeM OyayT pa3paboTaHbl HOpPMAaTHBHBIE JOKYMEHTBI, COJAEp Kallue
TpeOoBaHUS K NpeoOpa3ylomM CBOHCTBAM TEXHOJOTUYECKHX CHCTEM IIO
pa3NIUYHBIM TOKa3aTeNsiM KauecTBa M3TOTOBISAEMBIX jaeraneld. McciaemoBanus B
3TON 00JACTH aKTyaJdbHBl U MOTYT KBATM(DHUIMPOBATHCS KaK HAy4YHOE HAIMpPaB-
JIeHHEe B TEXHOJOTMM MAaIIMHOCTpoeHHs. Ha mpakTuke HE0OXOIMMOE YHCIO
NEepexo70B MO 0O0pabOTKE IMOBEPXHOCTH 3aroTOBKM HEPEAKO Ha3Ha4yaroT Ha
OCHOBAaHMHU HAKOIUIEHHOTO OIBITa. YCTAHOBJIEHO, 4YTO B 3aBUCHUMOCTH OT
TpeOOBaHMI K KayecTBY MO TEM WJIM HMHBIM IOKa3aTelsiM HEOO0XOAMMO
MOBEPXHOCTh ~ 3arOTOBKM  IOCJEIOBATEIbHO  00paboTaTh  HECKOIBKHUMHU
cnocobamu. Hampumep, A/ mModydeHHs B KOPIYCHOW JeTald W3 YyryHa
OTBEpPCTHUSI CEIBbMOTO KBAaUTETa TOYHOCTH (OTBEPCTHUE B 3arOTOBKE IMOJIyYEHO
OpU JIUTbE) HEOOXOJMMO TPOBECTH pacTauMBaHHE, 3E€HKEPOBaHHE U
pa3BepThiBaHUE OTBEPCTHs. TOT K€ pe3ynbTaT MOXET OBITh JOCTUTHYT IIpU

NBYKPAaTHOM PacTa4YWBAHUU U PA3BEPTHIBAHUN OTBEPCTHS.

0) B oTnenpHBIX ciTyyasx MpeBapuTEIbHYI0 1 OKOHYATEIbHYI0 00paboTKy
MOBEPXHOCTEN yAAeTCsl BBIMOJHUTH IOCIEAOBATEIHO TMPU OJIHON YCTAaHOBKE
3arotoBkd. OJHAKO dYale dTa JTalbl Pa3ACNIIOT, OTHOCA OKOHYATEIHHYIO
00paboTKy MOBEPXHOCTEHN HA KOHEI] TEXHOJOTHUUECKOTO MpoIiecca.

B koHenmm = TEXHOJOTMYECKOTO  MpoIlecca  BBIHOCAT  0OpabOTKy
JIETKOTIOBPEKIAEMBIX TOBEPXHOCTEH, HApUMEp, HAPYKHBIX pe3b0, yMEHbIas
PUCK WX TIOBPESKICHUS TPH TPAHCTIOPTUPOBAHUH, YCTAHOBKE M CKIIATUPOBAHHH
3arotoBok. Ha mocnenoBateTbHOCT OOPaOOTKM TOBEPXHOCTEH 3arOTOBKHU
BIUSIOT TEpPMUYECKas W XHUMHKO-TepMUueckas o0paboTtka. HeusbexHoe
nehopMHUpPOBaHUE 3arOTOBKM B pe3yJbTaTe TakoW 0OpaOOTKM BBIHYXKIIAET
MpeayCMaTpuBaTh B TEXHOJOTUYECKOM TIPOIECCe MPEIBAPUTEIHHYIO U OKOHYA-
TeJIbHYI0 00pa0OTKY M HaUYMHATH MOCIEAHION ¢ "MpaBKU" TEXHOJOTMYECKUX 0a3.
[ToBepxHOCTH, HCHOpABICHUE KOTOPHIX TMOCIE€ TEPMUYECKOH 00pabOTKU
3aTPYAHHUTENILHO (HalpuMep, KPEIMEKHbIE OTBEPCTHS B KOPIYCHBIX JETaNSX),
00pabaThIBAIOT TOCTIE TEPMHUYECKOW 00pabOTKM 3aroToBKkU. HekoTopbie BHIIBI

TEPMHUYECKON 00pabOTKH YCIOKHSIOT MPOIIECC MEXaHUUECKOU 00pabOoTKH.
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Bapianum

a) Tak, mnpu IEeMeHTalUuu, ecilu TpeOyeTcs HAyIJEePOIUTh TOJIBKO
OTJICJIbHBIC TIOBEPXHOCTH 3arOTOBKH, OCTAJbHBIC 3AIIMIIAIOT TUOO OMETHEHUEM,
7100 JOMOIHUTEIBHBIM MPHUITYCKOM, YIAJISIEMbIM IIOCIIE€ IIEMEHTAIllud, HO M0
3aKaJIKU.

[Ipy mpOeKTUPOBaHUM TEXHOJOTHYECKHX MPOIECCOB Ui ACHCTBYIOLIUX
3aBOJIOB MPHUXOJIUTCSI CUUTATHCS C MPHUHATHIMH BUAOM U (OPMOI OpraHHM3aluu
MPOU3BOJCTBEHHOTO Tporiecca. Hanpumep, npu rpynmnupoBaHid 000pYAOBaHUS
0 TIPU3HAKY OOIIHOCTH €ro CIy>KEOHOTO Ha3HaYeHHUS HEOOXOIUMO CTPEMHUTHCS
K TOMY, YTOOBI MapuIpyT CJIEZIOBaHUS 3arOTOBKU Yepe3 pa3IHyHble YIaCTKU ObLI
Obl HambOosee KOPOTKMM. YCTaHABIMBasg IOCJIEI0BATEIBHOCT 00pabOTKU
IOBEPXHOCTEH  3aroTOBKM, HEOOXOJUMO  YYMUTHIBATh  TEXHOJIOTHUYECKHE
BO3MOKHOCTH HMMEIOLErocss Win u3bupaemoro odopynoBanus. Vcnonb3zoBaHue
BO3MOXKHOCTEM  KOHLIEHTpPAllUM U  COBMEIICHHUS IE€PEXOAOB  IOBBIIIAET
IPOU3BOAUTENBHOCTh IIpolecca O0OpabOTKM M COKpAIlaeT YUCIO YCTaHOBOK
3arOTOBKM B TeXHoJlornyeckoM npornecce. Ilociegnee o0co0o BakHO Ui
TSOKEJIOTO  MAallMHOCTPOEHHS, TJ€ BCsIKas YCTaHOBKA KpYMHOTaOapUTHOMN

3arO0TOBKU TPYJI0EMKA.

0) 3amaueit aTOro sTana pazpaboTKU TEXHOJOTHMYECKOro IMpoIecca U3ro-
TOBJICHUSI JIETaJu SIBISETCS BBIOOP TaKMX CIOCOOOB M CPEACTB O0OpabOTKU €€
MOBEPXHOCTEH, KOTOpBIC TO3BOJWIM OBl CaMbIM KOPOTKHM M SKOHOMHYHBIM
IyTEeM TPEBPATUTh 3arOTOBKY B JCTallb H 00ECIICYUTh IIPU 3TOM €€ Ka4eCTBO I10
BCEM TIOKa3aTeIIsIM.

VneanbHbIM peIICHUEM 3TOM 3ajaur ObLIO ObI MPEBPAIEHUE 3arOTOBKH B
JeTallb MyTeM OOpaOOTKH KaXKIOW €€ IMOBEPXHOCTH 3a OJWH TEPEeXO0J], eCIH
TOJILKO CcaMa 3aroToBKa HE OTBe4aeT TpeOoBaHUSAM TOTOBOW gmetaym. K
COXKAJICHHIO, TIOKa B TIOJABJISIOIIEM OOJBIIIMHCTBE CIydaeB JIsi OOSCIICUCHUS
TpeOyeMOoro KadecTBa JIeTajau HeoOXxoanumMa 00paboTKa MOBEPXHOCTEH 3arOTOBKU
B HECKOJIbKO TiepexosioB. Ha BBIOOp cmoco0oB 00pabOTKHM M HEOOXOIUMOTO
KOJIMYECTBA TIEPEXOJIOB BIUSIOT: TPEOOBAHHWS K KAueCTBY TOTOBOW JICTaJIH;
OCOOCHHOCTM ¥ KayeCTBO 3aroTOBKH; YHCJIO JCTallel, TOJICKAIIIX
W3TOTOBJICHHUIO B €AMHHIY BPEMEHH M TI0 HEH3MEHSEMOMY UYEPTEKY; TEXHHKO-
HPKOHOMHYECKHE TMOKa3aTean Ccroco0oB o0paboTku. Beibop cmocoboB criemyeT
HAYMHATH ¢ HAXOXKJICHUS TAaKOH TEXHOJOTHYECKOH CHCTEMBI, KOTOPAas TIO3BOJISET

A0CTUYb Ka4CCTBA MaTCpHrajia.
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Bapianm

a) Ilpu ycraHoBIeHHHM MOCIEIOBATEILHOCTH OOPAOOTKH IMOBEPXHOCTEH
3arOTOBKH MPHUXOJUTCS YYUTHIBATh KOHCTPYKTHBHBIE OCOOEHHOCTH JAETalu U
TpeOOBaHUS K €€ KauecTBY, BBHIOpAaHHBIC CIIOCOOBI Oa3MpOBaHMs 3arOTOBKU B
TEXHOJIOTUYECKOM TPOIECCE U METOJbl MOJYyUYEHHUs pa3MEpoB JIeTalld, CBOMCTBA
3aroToBKHU (MaTepuai, Macca, pa3Mephl, IPUITYCKU Ha 00pabOTKY), BOZMOXKHOCTH
UMEIOIIETOCS WA  W30MpaeMoro  TEXHOJIOTUYECKOro  00OpyAOBaHUA,
HEO0OXOMMOCTh B TEPMHUYECKONH 00pabOTKe, OpraHU3aIfi0 MPOU3BOICTBEHHOTO
mporecca u apyrue (axroppl. OOpabOTKYy 3aroTOBKM OOBIYHO HAYWHAIOT C
NOJATOTOBKM TexHosiormdeckux 6a3. Ilpu sTomM mnepBoit B KomruiekTe 0a3
00pabaThIBaIOT TOBEPXHOCTh (WJIM COYETAaHHE TOBEPXHOCTEH), C MOMOIIBIO
KOTOPOM y 3aroTOBKHU B TEXHOJIOTHYECKOM Mpoliecce Oy1eT oTOUpaThbesi 0oJibliiee
yucio cTeneHedl cBoOoabl. Takoil MOBEPXHOCTbIO MOXKET ObITh JIHOO
yCTaHOBOYHAasA, JUMOO JBOMHAs Hampamistomas ©Oa3za. HMcmonedys a1y
HOBEPXHOCTh B KAUECTBE OJHOW M3 TEXHOJOTMYECKHX 0a3, Aajee 00padaThIBalOT
Apyrue TOBEPXHOCTH  3arOTOBKM, BXOJSIIME B  COCTaB  KOMILJIEKTa
TexHosiornyeckux 0a3. [Ipu 3ToM HEOOXOAMMO UMETh B BUY, UTO Oa3UpPOBaHUE

3aroTOBKH JOIIYCTHUMO JIMIIb OJJMH pas.

0) B psae ciyyaeB KOMIUIEKT TEXHOJIOTMYECKUX 0a3 ynaercs MOJy4YuTh C
OJTHOM YCTAHOBKM 3arOTOBKM Ha MHOTOMHCTPYMEHTAJIBHOM CTaHKe. OTO
oOecneunBaeT 0o0jee BBICOKYIO TOYHOCTb OTHOCHUTEJIBHOIO  TOJIOXKEHUS
MOBEPXHOCTEH,  COCTABNIAIOMIMX  KOMIUIEKT ©0a3. OObYHO B  Hayaje
TEXHOJIOTMYECKOT0 TpoIlecca W3TOTOBICHUS JETald CTPEeMATCS YIalIUTh C
3aroToBKM HauOousblive mnpunyckd. K sromy mnoOyxkaaer HEOO0XOIUMOCTh
CO3/1aTh JyYIINe YCJOBHS AJIs MepepacipenesieHus] 0CTaTOUHBIX HAIMpsDKEHUN B
3aroTOBKE M BCKPBITh BO3MOXKHBIE N1€(DEKTHI, HAPUMEp, B JUTbe — PaKOBUHBHI,
MyCTOTHl U Jp., HA paHHEW cTaauu ee oO0paboTku. [l CHATUS C 3arOTOBKHU
0O0JIBIIMX MPUITYCKOB OOBIYHO MPUMEHSIOT MOIIHBIE U OTHOCUTEIHFHO HEBBICOKOM
TOYHOCTH CTaHKHU.

Bricokune TpeOoBaHuS K TOYHOCTU (OPMBI, pPa3MEPOB U OTHOCHUTEIHHOTO
TIOJIO’KEHHUSI TIOBEPXHOCTEH JeTaly BBIHYKIAIOT BECTH 00pabOTKYy 3arOTOBKH B

HECKOJIBbKO 3TArOB U IPUMEHSATH Pa3IuvHble CIIOCOOBI 00PaOOTKH.
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Bapianum

a) W3noxeHHble MOAXOABI K BBIOOPY TEXHOJOTHMYECKHX 0a3 Ha MepBOU
OIepanuy B IMOJHOM MEPE OTHOCATCS K CIy4aro, KOTJa UMEETCs] BO3MOYKHOCTD
noyMHOM  00paOOTKM  3aroTOBKM €  OAHOM  yCTaHOBKM. B kauecTBe
TEXHOJOTMYECKHX 0a3 B TaKUX CIy4yasX HCIOIB3YIOT CBOOOAHBIE HEoOpa-
OaTbIBaeMble TMOBEPXHOCTH. Pa3MepHbIe CBS3M TpH 3TOM OyAyT BO3HHKATh
MEXAY pasMepamu, IIOJIYyYEHHbIMH Ha IIepexojax OIEepaluid, U pa3MepaMu
3arotoBkd. Ha mpaktuke, npu HeOOIbIIMX oOOBEMaxX BBIITYCKa, 3aJauH,
CBSI3aHHBIE C Oa3upOBAaHMEM 3aroTOBKM Ha IIEPBOM ONEpaluy, pELalT C
IOMOIIBbIO pa3MeTKU. TexHojormyeckue 0a3bl HaMEYarOT HAKEPHUBAaHUEM U B
BHJIE€ PUCOK, 10 KOTOPBIM 3arOTOBKY BBICTABJIAIOT Ha MepBOM omnepauuu. [lpu
3HAYUTENIbHBIX 00beMax BBITyCKa JETajeil 3a7aun NepBON ONepaluy PelaroT C
OMOIIbIO  MpHUCHOCOOJEHUM. YuuThIBask pojb MEpPBOW  oOmepaluu B
TEXHOJIOTUYECKOM  IIPOLIeCCe, HETPYAHO  IPEACTABUTh  OTBETCTBEHHOCTH
pa3paboTurKa MpUcHocoOaeHHs 3a 0JaronojayyHOE PELIEHUE BCEro KOMILIEKCa
3aJ1a4, 3aBHCsIIEe OT 0a3MpoBaHUs 3arOTOBKM Ha nepBoi onepaiuu. [Ipucrynas
K pa3paboTke MpucnocoOaeHus, HeOOXOIUMO U3 BCErO COCTaBa 3aJay BbIICIUThH
HanboJsiee BXKHYIO.

0) [IpakTryeckuii OMBIT OYEHDb IICHEH, OJHAKO JIAJIEKO HE BCErJa MOXHO
noJyiaraThcsi Ha Hero. OT UHXKEHEpa-TEeXHOJora TpedyeTcs: MIyOOKOoe TOHUMAaHHE
CYIIHOCTH (PUBUYECKHX SIBJICHWW, COIYTCTBYIOUIUX TMPOIECCY OOecTeueHus
TpeOyeMOro KauecTBa M3TOTOBJISIEMBIX JE€Taled W OCO3HAHHOE MPHUHSITHE
pemeHnii mpu  BBIOOpPE CMOCOOOB M UMCla TEpPexofoB IO 00paboTke
MOBEPXHOCTEN 3aroToBkU. [Ipu pa3paboTke TEXHOJIOTMYECKOro Mpolecca s
NEHUCTBYIOIETO IPOM3BOJICTBA BBIOOpP crmocoba oO0pabOTKH TOBEPXHOCTEH
3arOTOBKUA  TMPUXOJIUTCS OPUEHTHUPOBATH HAa HMEIOIIEeCs B  HAIWYUU
TEXHOJIOTUYECKOe o0OopyaoBaHue. B co3maBaeMOM MPOM3BOJCTBE TEXHOJIOT
pacrnoyiaraet Oousbield cB0OOmOM. [lpm Bcex 0OCTOSATENBCTBAX IKEIATEIBHO,
yTOOBI BO3MOKHO OOJIBIIIEE YUCIIO MOBEPXHOCTEH MOXKHO ObUIO OBl 00paboTaTh
OJIHUM CIOCOOOM. OTO TIIO3BOJIUT COBMECTHTH BO BPEMCHH BBITOJHCHHE
HAWOOJIBIIIETO YHCIa TEPEXOJ0B, YMEHBIIWTh YHCIIO OIEpAIii, COKPATHTh
TPYJIOEMKOCTh M cebecTouMocTh o0OpaboTku. Tak kak TpeOyemoe KadyecTBO
OT/ICIBHOM TOBEPXHOCTH JI€Tald MOXXET OBITh JIOCTUTHYTO TpU 00paboTKe ee
pPasIMYHBIMK CIIOCOOAMH, CJEAYeT COIMOCTaBUTh BO3MOXKHBIC BapHAHTHI I10

IMPOU3BOAUTCIBHOCTH 1 S(KOHOMHUYHOCTH.
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Bapianum

a) /[nsg »sToro mo KaxaoMy BapHaHTy HEOOXOJUMO ONpPEIeIuTh
TPYJOEMKOCTh U C€0eCTOMMOCTh 00pabOTKH 3aroToBkH. OQHAKO cleiaTh 3TO
OK@)XETCSd BO3MOXKHBIM IIOCJIE BBIOOpa PEXUMOB OOpabOTKM M MPOBEICHUS
TEXHUYECKOTO HOPMHUPOBAHUS 3aTpaT BpeMeHHM Ha o00pabotky. Ilostomy
pelIeHre o crocodax U 4ucie MepexoaoB 00pabOTKH MOBEPXHOCTEN 3arOTOBKH,
MPUHATOE HA JIaHHOM CTaJIuu pa3pabOTKU TEXHOJOTMYECKOrO IMpOIecca, MOXKET
OBITh CKOPPEKTHPOBAHO B JAaibpHEilmeM. PacueT mpuITycKoB, MEXMEPEXOIHBIX
pa3MepoB U JI0IIyCKOB

B TexHONOrMM MammHOCTPOEHUS NAeTCs JBOSKOE TOJIKOBAaHUE IOHSATHUIO
"mpumnyck". CorimacHO OJHOMY W3 HHUX MOJ HIPUIYCKOM ITOHUMAKOT CJIOU
maTepuaia, yJalseMblii B mpouecce oOpabOTKM 3aroTOBKU JUISL JOCTUKEHMS
TpeOyeMoro KadecTBa, pa3Mepa U TMOJOXKEHHs 00paOOTaHHOW MOBEPXHOCTU
JETaJIH.

IIo npyromy ompeneneHuro Mo MPUITyCKOM ITOHUMAIOT CIIOM Marepuana,
HOJUIeKAINM yAaJIeHUI0 B Ipolecce oOpaOOTKM 3arOoTOBKU Ui JOCTHKEHUS
TpeOyeMOoro KadecTBa, pa3Mepa U MOJIOKEHHs 00pabOTaHHOW IOBEPXHOCTH
JEeTaIN.

Paznmune 3akimogaeTcs B pPa3HOM MOHUMAHWKW MAaKCUMAJIbHOI'O IIPUITYCKaA .

0) Pa3zpaboTka TEXHOJOTHYECKOTO IIpoIiecca U3rOTOBJICHUS JIFOOOM JeTaan
JOJDKHA HAYMHATBCS C TIYOOKOTO M3YyYEeHHUS €€ CIIY)KEOHOTO Ha3HAYCHHS |
KPUTHYECKOTO aHAJIN3a TEXHUYECKUX TPEOOBAaHWUN W HOPM TOYHOCTH, 33JIaHHBIX
yeprexxoM. CinykeOHOe Ha3HaYEHUE JeTald MOXKET ObITh BBISBICHO B PE3yJbTaTe
M3YUYCHHUS UyepTekeld cOOpOYHOM eTUHUIILI (MAIUHbBI), B COCTaB KOTOPOU BXOJUT
neTaab. BBIACHSS Ha3HAYCHHUE JIETAIM U €€ POjib B paboTe COOPOYHOM €IMHUIHI,
HE0OX0AMMO pa3o0paTbcsi B (DYHKIUSAX, BBIMONTHIEMBIX €€ TMOBEPXHOCTIMHU.
HamomMuHaeM, 9TO, ¢ TOYKH 3pPEHHUS BBIMOTHAEMBIX (DYHKIUH, TMOBEPXHOCTH
JETa MOTYT OBITh WCHOJHUTEIBLHBIMH, OCHOBHBIMH WJIM BCIIOMOTATCIIBHBIMU
6a3zamu, MO0 CBOOOJHBIMU. AHAJIN3 COOTBETCTBUSI TEXHUUECKUX TPEOOBAHUU U
HOPM TOYHOCTH CIIyKECOHOMY HA3HAUEHHUIO JI€TajM CIEAyeT BECTH B JBYX
HanpaBieHUsAX. [Ipexae Bcero momkHa OBITH ClEaHA OICHKA TEXHHUYCCKUX

TpeOOBAHMI U HOPM TOYHOCTHU C KaYECTBEHHON CTOPOHBI.
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Bapianm 10

a) IIpu BbeIOOpE TEeXHONOrMUYECKUX 0a3 MOXKET OKa3aThbCs, YTO BapHaHT
0a3upoBaHUsl  3arOTOBKH, JUKTYEMBI  PasMEPHBIMH  CBS3SIMH  MEXIY
MOBEPXHOCTSAMH JI€TalM, OCYIIECTBUTh 3aTPYJHUTEIBHO JIMOO H3-32 MaJbIX
rabapUTHBIX Pa3MEPOB M MPOTSHKEHHOCTH MOBEPXHOCTEH, KOTOPBIE CJIEI0BAIO
Obl HCIIOJNIL30BAaTh B  KayeCTBE TEXHOJOrMYecKHMX 0a3, ambo  u3-3a
KOHCTPYKTUBHBIX (OpM J€TanM, 3aTPyJHSIOUMX WIA JAENalouX (U3NYECKU
HEBO3MOKHBIM 0a3MpPOBAHME IO 3TUM IIOBEPXHOCTSIM.

B nepBomM ciydae, aiist Toro 4ToObl M30€XKaTh 3HAUUTEIHHON MOTPEIIHOCTH
YCTAaHOBKHM 3arOTOBKH, B KaueCTBE TEXHOJIOTUYECKUX 0a3 MOryT ObITh
WCIIOJIb30BaHbl  JIIOObIE BUIbl MOBEPXHOCTEH JI€Tald, YyIOBIETBOPSIOLIUE
TpeOOBAHMUSIM TEXHOJIOTMYECKMX ©0a3, B TOM YHCIE€ U MPEeABaAPUTEIBHO
oOpaboTaHHble CBOOOAHBIE TOBEPXHOCTH. BO BTOpOM ciyyae HOpPUXOAUTCA
CO3/1aBaTh CIEIUAIBHBIC TIOBEPXHOCTH B BUJE MJIATHKOB, IIEHTPOBBIX OTBEPCTUI
U T.I., KOTOpbIE JIOJDKHBI OBITh 0Opa0OTaHbBl Ha TEPBBIX ONEpalUsIX U
MCIIOJIb30BaHbl B KAaYECTBE TEXHOJOTMYECKUX O0a3 MpH HM3TOTOBJICHUM JETAIH.
[IpuMeHeHre KOOPIMHATHOTO METO/IA JIJIsl TIOJYYEHHUsI LIEMHBIX pa3MEPOB TpeOyeT

PACKPBITHA TCXHOJIOIMYCCKHUX Pa3SMCPHBIX ueneﬁ.

0) 3agaua pacyeTa JIOMYCKOB 3aKJIOYACTCS B paClIpeeSIieHUU MO
JOTTyCKa 3aMBIKAIOIIEr0 3BE€HA MEXKY COCTaBIISIIOIIMMH 3BEHBSIMH, T.€. MEKIY
JIBYMSI KOOPAWMHATHBIMH pPa3MepaMH, W YCTAaHOBJICHHUW 3HAYCHHM KOOpIAWHAT
CepearH TIOJIEH JIOMYCKOB, COOTBETCTBYIOIIMX KOOPJWHATE CEPEIUHBI IO
JIOITyCKa 3aMBIKAIOIIET0 3BeHA. B pe3ynbTaTe Takoro pacueTa MOKET OKa3aThCs,
9TO B IEIAX OOecmedeHus TpeOyeMOod TOYHOCTH TOTO WJIM WHOTO IIEITHOTO
pa3Mepa OTKJIOHCHHE OJHOTO U3 KOOPAWMHATHBIX pPa3MEpPoB, OOPa3yIOMINUX
pa3sMEpHYIO 1IeTb, CICAYeT OIPAHUYUTH 00JIe€ JKECTKUM JIOIYCKOM, YeM 3TOTO
TpeOyeT uepTex. Beibop TexHomornueckux 0a3 st 00pabOTKH OOJBIIMHCTBA
ITOBEPXHOCTEH 3ar0oTOBKHM yKa3bIBaeT Ha TO, C YEro JOJDKHA OBITh HauaTa ee oopa-
0oTKa.

JlornyHO, YTO Ha TEPBOW WM TICPBBIX ONEPANMAX TEXHOJOTHUCCKOTO
mporiecca U3TOTOBJIEHUS JETAIU JIOJDKHBI ObITh 00paOOTaHbI T€ MOBEPXHOCTH
3arOTOBKH, KOTOPBIC B JAJIbHEHIIIEM OJDKHBI CIYXKHUTh €€ TEXHOJOTHYCCKUMH
0azamu. B cBsI31 ¢ 3TUM BO3HHUKACT 3a7a4a 0 Oa3WPOBAHUM 3arOTOBKU Ha TMEPBOU

HJIN IICPBLIX OIICpAlHAX TCXHOJOIMUCCKOI'O IIpoLccca.
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Bapianm

a) Jns moctaBkm K pabouymM MecTaM jaeTtaied U COOpPOYHBIX €IMHHII
WCIIOJIB3YIOT PYYHBIC TEJICKKH M JJICKTPOKAPHI, Pa3IMYHOTO BHJA KpPaHBI U
KoHBelephbl.  bosmbiine  ymoOcTBa  cO34al0T  KOHBEHEphI, OCHAIIECHHBIE
YCTPOWCTBAMH [IJISl aJPECOBAHUS TPAHCHIOPTHUPYEMBIX JeTalied M COOPOYHBIX
EOVHUI] CO CKJIaga K pabodynMM MecTaMm B JIIOObIE TOYKH COOPOYHOTO IIexa.
OOBeKTBI COOPKHM OT OAHOTO pabOYero Mecra K JIPyroMy TPAaHCHOPTUPYIOT C
MTOMOIIIBIO TEJICKEK, KPAHOB, LICHBIX U JPYTUX BUJIOB KOHBeWepoB. Hanbosnbmme
TPYJHOCTH BBI3BIBAIOT MEXaHHM3allMs W aBTOMaTH3allus paldoT, CBSI3aHHBIX C
KOOPJAMHUPOBAHUEM JieTalied M COOpPOYHBIX EAWHUII U HUX COCAUHEHUEM C
TpeOyeMol  TOYHOCTBIO.  JlOMyIlieHHass  MOTPEIIHOCTh  OTHOCHUTEIIBHOTO
MOJIOKEHMsI ~ JIeTalield, BBIXOMSINAs 3a TpeAenbl  JOMYyCKa, BBI3BIBACT
HEOOXOIUMOCTh Pa30OpPKH COSTUHEHHMS, a B Clydae HEepa30OpPHBIX COCIUHEHHUI
— mnopuy aetaieil. Omepalud W TEPEeXOibl, CBSI3aHHBIC C BBIMOJHCHUEM
O00HBIX padoT, HYKAAIOTCS B IIPUCIIOCOOJICHHUAX, YCTPAHSIONTUX BO3MOKHOCTh
BO3HMKHOBEHHS OTKJIIOHCHHH B OTHOCHTEIBHOM IIOJIOKEHUHM COCIUHSIEMBIX
JeTaneu.

[Ipuronounsie pabOThI TPEOYIOT WX OCHAIICHUS IIIAOPOBOYHBIMYU TUIUTAMH.

0) Ilpu BBHIIOHEHWH TEXHOJOTUUECKOTO IMpolecca COOPKH BO3HHUKAET
HEOOXOIUMOCTh CHCTEMAaTUYECKOW MPOBEPKU KaueCcTBa MAIIUHBI U COOPOUYHBIX
equHUI]. VI3MEpeHUsMHU COTPOBOXKTAIOTCS TPOIECCH JTOCTHKEHUS TOYHOCTH
3aMBIKAIONIUX 3BEHHEB METOJAMH TIPUTOHKA U perynupoBanus. OgHAKO
HEOOXOAMMOCTh TIPOBEPKH COOTBETCTBHUS COOPAHHBIX COOPOYHBIX CIUHHUIL HX
CIIy’K€OHOMY HA3HAYEHHWIO BO3HHMKAET JaKe B TeX CIIy4asX, KOrJa HCIOIb3YIOT
METOJIbl B3aWMO3aMEHSEMOCTH, TaK Kak B TMpollecce COOpPKH BO3HUKAIOT
MTOTPENTHOCTH, BBI3BIBACMBIE YIIPYTUMH JehopMaIiusIMy, CMEHOW 0a3 U APYTUMH
npUYUHAMH. Bce 3To roBOpHUT 0 HEOOXOAMMOCTH pa3pabOTKH METOIO0B M CPEJICTB
JUTSL OCYIIECTBJICHUSI MPOBEPOK. TpeOoBaHUS K TOYHOCTH ITUX CPEJCTB MOTYT
OBITH BBIIBUHYTHI B PE3yJIbTaTe pacueTa TEXHOJOTUYECKUX Pa3MEPHBIX IIeMneH, C
MOMOIIBI0  KOTOPBIX TMpU CcOOpKE JOCTHUTaeTcss Tpedyemas  TOYHOCTH
3aMBIKAIONTUX 3BCHBEB.

TpynoeMKkuMu W TIOTOMY HYXIAIOINTUMHUCS B MEXaHU3AIMH SIBJISTFOTCS
paboThl, CBsI3aHHBIE CO COOPKOW pe3bOOBBIX M TMPECCOBBIX COCIMHECHHM.

OCHaIHeHI/Ie pa60q1/1x MCCT CTalMOHAPHBIMHA HUJINW ITOABCCHBIMHU INITMJIBKOBCPTAMMU.
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Bapianm

a) Jlyisa ycTaHOBJICHUS MTOCIIEIOBATEILHOCTH COOPKY MAIIMHBI HEOOXOAMMO
MPOAHAIM3UPOBATh €€ KOHCTPYKIIMIO W BBISIBUTH COOPOYHBIC  CIMHMIIBI,
Bxojsiue B ee coctaB. COOpOUHbIC €AUHUIIBI MOJPA3ICIIIOT Ha KOMIUIEKTHI,
noay3nel W y3ibl. [loJi KOMIUIEKTOM MOHUMAIOT COOpPOYHYIO EIUHUILY, K
0asupyromie aetanu KOTOpPOW MPHUCOEIUWHEHBI OJHA WM HECKOJBKO JIPYTUX
neraner. llpumepamMm KOMIUIEKTOB MOTYT CIYKUTh pPE3LENEpPKATENb C
BBEPHYTHIMH B HETO BUHTAMH IS 3aKPETUICHUS PE3IOB M C 3alPECCOBAaHHBIMU
BTYJIKAMH, CIy)KalUMH i (GUKCAMK  pe3lefepkaresis B YeThIpex
MOJIOKEHUSIX, & TAK)KE BEPXHSS YacTh CYNIIOpTa C 3alPEeCCOBAHHOMN B HETO OCHIO,
Ha KOTOPYIO HACaXUBAIOT peslienepkarenb. [1oay3n0M Ha3bIBalOT COOPOUYHYIO
€IMHUILY, Ha 0a3UPYIOIIYIO JeTallb KOTOPOH YCTAaHOBIIEHBI HECKOJBKO JIETANCH U
HE MEHEE OJIHOTO KOMIUIeKTa. [IpumepoM moy3ma MOKeT ObITh BEpXHSS 9acTh
CYNIopTa C pe3reaepkaTeieM, CMOHTUPOBAaHHBIM HAa YeM UM TIPEICTaBIISIOIIAM
co0Ooit komruiekT. [100KUB B OCHOBY JENbHEHIIETO YCIOKHEHUS COOPOUYHBIX
CAVHUI] TPUCOCIMHEHHE K Oa3upylolmend JeTaad OJHOW MPeIIeCTBYIOIIEH
COOpOYHOUN E€IUHMIIBI, TOJYYUM CIEAYIoIIMe Oojee CIOoXKHbIE COOpPOYHBIE

€ IMHUIIBI.

0) V3en mepBoro nopsjka mpeacTaBiseT coO0l 0a3upyrollyo AeTalb, Ha
KOTOpPOM CMOHTHUPOBAH XOTSI Obl OJWH TMOJY3€], HECKOJbKO KOMIUIEKTOB U
neranei. IlpumepoM y3ia mepBOro mnopsjika MOXKET CIYKWUTb CYIIOPT, Ha
Oasupytonieil gertanu (cana3kax) KOTOPOTO CMOHTHPOBAHbI BEPXHSS YaCTh
cynmopTta (1moay3esn), X00Bble BUHTHI U TaliKH, MaXOBUKU C PYKOSATKAMHU H TIP.
Crnenyromeil Mo CI0XXHOCTH COOpPOYHOM €IWHULEN SIBISETCA Yy3€l1 BTOPOro
nopsiaka. Ha ero Gasupyromiedt geTaqd CMOHTUPOBAaHbI OJUH WM HECKOJIBKO
y3JI0B IIEPBOI0 MOpPSAJKA, MOIY3J0B, KOMIUIEKTOB M Jeraneil. IIpumepom ys3na
BTOPOTO TOPSIIKA MOXKET CIY)XKHTh KapeTKa TOKapHOTO CTaHKa, K Oasupyromiei
JeTau KOTOpOil mpucoeanHeH (GapTyK, SBISIOMIUNACA Y3JIOM MEPBOro MOPsIKa,
NOMEepPeYHbI CynmnopT U T.A. B MammHax BcTpeyaroTcs y3iibl U 00jiee BBICOKHX
nopsiakoB. [locnenneit Hanbosee CoKHONH COOPOUHOM EUHULICH SBIISIETCS caMa
MallnHa, Ha 0a3upyrolen eTaid KOTOPOH CMOHTHPOBAaHBI HE MEHEE 4eM Y3el
BBICHIETO TIOPSIAKA, Y3JIbl, TMOJY3Jbl, KOMIUIEKTBI W OTJEJbHBIC JETaju.

[IprimMepoM MaIIMHBI MOXET CIIYKUTh TPAKTOPHBIA CTAHOK.
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Bapianm

a) [Ipobnema cBOEBpeMEHHOTO BBIBO/Ia HMHCTPYMEHTA U3 paOOThI SBISETCS
0c000 OCTpOl B aBTOMAaTHU3MPOBAHHOM IPOM3BOACTBE. B HacTosiuee Bpems
pa3pabOTaHO HECKOJIBKO CIIOCOOOB aBTOMATHYECKOTO BBISABJICHUS MOMEHTA
3aTyIUICHUST KOHKPETHOTO MHCTPYMEHTa. B OCHOBE OJHOrO W3 HUX JEKHUT
HENPEPBIBHBII KOHTPOJIb CUJIbl PE3aHUsl 4Yepe3 KpyTAIMA MOMEHT Ha Bally
[JIaBHOTO TNPHBOJA CTaHKa. lIpeBblllIeHWE CHIION pe3aHusi YCTaHOBJIEHHOIO
1opora CIIy>KHUT CUTHAJIOM IS 3aMEHbl MHCTpyMEHTa. BO3MOKHA JUarHocTUKa
COCTOSIHMSI MHCTPYMEHTa C TIOMOIIBI0 AaKyCTUYECKUX JaT4YHUKOB. 3J€Ch
uHpopManmeil O COCTOSHHUM HHCTPYMEHTa CIYKUT ypOBEHb IIyMa,
BO3HUKAWOILEro B mponecce pe3aHus. C 3aTyluleHMEM UWHCTPyMEHTa U
YBEJIMYEHUEM CHUJIBI pPE3aHUsl 3HAYEHUS XapaKTEPUCTUK KOJeOaTeIbHOIO
Mpolecca B TEXHOJOTMYECKOW CHUCTEME U3MEHSIIOTCA W, JIOCTUTas MpeaeiabHOro
YPOBHSI, YKa3bIBalOT HA HEOOXOJUMOCTh 3aMEHbI UHCTpYMEHTa. M3-3a clioKHOCTH
ycinoBUl M oOunus (akToOpoB, BIHSAIOIIMX Ha CTOWKOCTh HMHCTPYMEHTA,
pa3MepHbIi  HM3HOC TPYIHO mojjgaercs pacuery. @DakTUUECKUl H3HOC

HHCTPYMCHTA OT paCUCTHOI'O MOZKCT OTJIMYAaTbCA B ACCATKH Pa3.

6) Umes neno co cimydallHBIM TPOILIECCOM, CIIOXKHO 3apaHee MpeBUIICTh
pEe3yNbTaThl MPOSIBICHUSI MHOTOUYMCIIEHHBIX (DAKTOPOB U YYECTh UX C MOMOIIBIO
dopmyin. [loaToMy aHANUTHUECKHUI MOAXOJ K ONPEACIICHUIO Pa3MEPHOIO U3HOCA
BPSIJT JTU MOKET OBITh YCIICUTHBIM.

Biusinue xe pa3MepHOro M3HOCA HAa TOYHOCTh M MPOM3BOJIUTEIBHOCTD
nporecca 00pabOTKUA CIEAyeT YMEHbIIATh CICAYIOINIMMH MPaKTUYECKUMHU
MepaMH: TIOBBIIIEHUE KadyecTBa MaTepualia, UCTOJb3yeMOTO JJIsi M3TOTOBJICHUS
MHCTPYMEHTA; MOBBIIICHUE KaueCTBa W3TOTOBJIEHUS U JOBOJAKU HHCTPYMEHTA;
paIlMOHANIBHBIA BHIOOP PEKUMOB 00pabOTKH; CTAOWIM3AIUS CHUJI PE3aHMUS;
COKpallleHre BHOpaIuii B TEXHOJOTHYECKOW CHCTEeME; MPaBWIBHBIN MOA00p H
MIPUMEHEHUE CMa304HO-0XJIAXKIAFOIINX KUJIKOCTEH; CBOEBpEMEHHAs
KOMIIEHCAIs pa3mMepHOro H3HOCA WHCTPYMEHTA ITOJTHACTPOUKOU
TEXHOJIOTUYECKOM CHUCTEMbI; MPUMEHEHHWE aBTOMATHYECKUX TOIHAJIATYHUKOB,;
CBOEBPEMEHHAs CME€Ha HMHCTPYMEHTa JJIsi €ro NepeTauruBaHMs; NTPUMEHEHHE
YCTPOWCTB JMArHOCTUKH COCTOSIHMSI WHCTpyMeHTa. TeruioBble nedopmainuu

TEXHOJIOTUYECKOU CUCTEMBI.
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Bapianm

a) OCHOBHBIMU MCTOYHHUKAMH TEIUIOTHI SIBISIOTCS MEXaHHUYecKas pabora,
3aTpaynBaeMas Ha pe3aHue, U paboTa MO MPEOJOJEHHUIO CHJI TPEHHUS
IBMOKYIIUMHECS AeTaiasiMu cTtaHka. K aTomy nobamisiercs Temora, co3gaBacMast
paboTOil  ANEKTPUUECKUX W THAPABIMYECKUX CHUCTEM CTaHKa, TeIvloTa,
coobOmraemass BHemHedl cpenoil. HeoanmHakoBO HarpeTbIMH MOTYT — OBIThH
3arOTOBKH, IIOCTyHaromue Ha o0paboTky. Pacmpenenenue TemiaoTsl B
TEXHOJOTHYECKON cucTeMe He paBHOMEpHO. OJIHM €€ KOMIIOHEHTHI, 1aXKe YacTh
OTJIENbHBIX JleTallell, HarpeBaloTcs cuibHee, Apyrue ciaadee. Ho nmockonbky Bee
DIIEMEHTHl TEXHOJIOTUYECKOH CHCTEMbI CBSI3aHBl MEXIy co00il, OHU Bce
YYacTBYIOT B €JUHOM IIpoliecce TeriooOMeHa. TermnooOMeH MOXKET OCTUYb
YpOBHS, KOT/Ia TOIBOJ TEIJIOTHI CTAHOBUTCS pPaBHBIM €ro MOTEpsiM, U B
TEXHOJIOTUYECKOM CHCTEME YCTAaHaBJIMBAETCSl YPOBEHb TEIUIOBOTO PaBHOBECHUS.
OnHako dalie TEIUIOBOE COCTOSHHE TEXHOJIOTWYECKONM CHCTEMbI OKa3bIBaeTCs
nepeMeHHbIM. [l03TOMy 3HAaYUMOCTh OTKJIIOHEHHMH, BHOCHUMBIX TEIJIOBBIMU
nepopMalsiMU B BBIIEPKUBAaEMbIE pa3Mepbl U (opMy MOBEPXHOCTEN JeTalie,

HC ITOCTOSAHHA BO BPCMCHU.

0) [lox nelicTBueM cuil, 3a CYET 3a30pOB B CTHIKaX Je€Tajeil TEXHOJIOTH-
YECKOM CHUCTEMbl, KOHTAKTHOTO U YIPYroro aeGopMupoBaHHUsS 3aroToBKa U
peXyIIU HMHCTPYMEHT HAUMHAIOT TIEpeMeliaThcsi B MPOCTPAHCTBE B
HaIpaBJICHUSAX, HE TIPEAYCMOTPEHHBIX KMHEMAaTHUKOW mpoliecca 00paboTku, ITH
NEePEMEILICHUS] TMPOUCXOASAT JO CHUX TOp, IOKAa CHJIBI COMNPOTHBIICHHUS,
CO3/I1aBa€Mbl€ YNPYIrMMHU CBOWCTBAMU MaTepHalia JeTajel, CIOSIMU CMa304HOTO
Marepualna, CUJIaMH TPEHUS, CUJIAMH TSDKECTHU JeTalied, HE YpaBHOBECST
NEeWCTBUE BHEIIHUX CHJI M TOKa B TEXHOJOTUYECKON CHUCTEME HE CO3/1acTCs
HATAT, HEOOXOIUMBIN JJISI CheMa CJIosl MaTepuana ¢ 3arotroBku. [Tomumo sToro,
mo wmepe HarpeBa AehOpPMHUPYIOTCS Je€Tall CTaHKa W IMPUCIIOCOOJICHUS,
3aroTOBKa, PEXYIIUA HWHCTPYMEHT. OTO AePOPMHUPOBAHUE TAKXKE HaAPYIIAET
OTHOCHUTEJIbHOE TMOJI0)KEHUE 3arOTOBKM W HMHCTPYMEHTA, JOCTUTHYThHIE B
IPOLIECCE MX YCTAHOBKM H HACTPOWKH TEXHOJIOTUYECKOM CHUCTEMBI, U
IPOJOJDKAETCA 1O TeX MOp, MOKa TEXHOJOTWYEeCKas CUCTeMa He JAOCTUTHET
YPOBHSI TEIJIOBOTO paBHOBecHsA. B mporiecce 00paboTKH 3aroTOBKUA paBHOBECHOE

COCTOSIHUE TEXHOJIOTUYECKOW CHCTEMBI CTallka HEMPEPHIBHO HAPYIIIAETCSI.
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Bapianm

a) ['myOuHa pe3aHus omnpeaensercss MPUIycKoM Ha 00paboTKy, KojeOaHue
3HaYEHU KOTOPOrO0 BO MHOTHMX CIydasx SBJSIETCS OJHUM W3 PEIHIAIOIINX
(akTOpOB, OKa3bpIBAIOMIMX BIUSHUE HA TOYHOCTh H3TOTOBJSIEMBIX JETalCil.
OTKJIOHEHUsI TPHUITYCKOB Ha OO0paOOTKy. 3Ha4deHWs W KoyieOaHWS 3HAYCHUH
IIPUITYCKOB 3aBHUCSIT B OCHOBHOM OT TOYHOCTH 3arOTOBOK, TMOCTYMArOIIMX Ha
o0paboTky. HanbonpmmMy mo 3HaYeHHUIO U PACCESHUIO OKA3bIBAIOTCS MPUITYCKH
y JIUTBIX, KOBAHBIX M CBapHBIX 3aroTOBOK, MPOXOJALINX MEPBOHAYAIBHYIO
o0paboTtky. [To Mepe MOBBINICHHUS] TOYHOCTH 3arOTOBOK B XOJI€ MX 00pabOTKH
3HaUeHUS TIPUITYCKOB B MX KoOJeOaHWA yMEHbBIIAITCS. HemocTossHCTBO
IPUITYCKOB HaOJIIOAAeTCs HE TOJBKO MPHU MEPEXO0Je OT 3arOTOBKU K 3arOTOBKE
JeTand JaHHOTO HaWUMEHOBAaHMS, HO W B Mpenenax oOpadaTbiBaeMoi
MOBEPXHOCTH OJHOM 3aroToBKU. [103TOMY CHIIBI pe3aHHs] MOTYT U3MEHSTHCS HE
TOJILKO TpH Mepexoje K o0paboTke Apyro 3aroToBKH, HO U HpH 00pabOTKe
pa3HbIX Y4YaCTKOB IIOBEPXHOCTH OJHOW M TOM ke 3aroroBku. KoneOanus
NPUIYCKOB B TApTUU 3aroTOBOK SIBJISIIOTCS TMPHYMHOW paccesHUsl pa3MepoB

JIeTajel, U3roTOBJICHHBIX U3 HUX.

6) TemoBbie aedopManuu CTaHKA W MHCTPYMEHTa MPOTEKAIOT B TMPO-
CTPAHCTBE M MPUBOJAT K OTKJIOHEHUSM OTHOCHUTEIBHOTO TMOJIOKEHUSI 3arOTOBKH
U WHCTPYMEHTA, TPHUJIAHHOTO MM B TIPOIECCE HACTPOWKH TEXHOJOTHYCCKOMN
cucteMbl. OTHOCUTEBHBIC TIEPEMEIICHHS HHCTPYMEHTA M TEXHOJIOTHYECKUX 0a3
3arOTOBKU CIIyXaT MPUYUHON HENPEPHIBHOTO W3MEHEHHUS 3HAYCHUN TEKYIIETO
pasMmepa (pa3Mepa JeTayd, MOJTYy4aeMOTO B JIaHHBIH MOMEHT BPEMEHH). A 3TO
OTPaXKaeTCsl Ha BCEX TC€OMETPUYECKUX TOKA3aTeNsIX TOYHOCTH JeTanu; (opme,
OTHOCHUTEIIFHOM TIOBOPOTE, PACCTOSIHUM M pa3Mepe MOTydyaeMOil MOBEPXHOCTH.
OOGBIYHO 3aroTOBKM 00pa0aTHIBAIOT ¢ KAKUMHU-TO TMEpepbhiBaMU B pabOTe CTaHKa,
BBI3BIBAEMBIMU, HAMpPUMEp, HEOOXOIMMOCTBHIO 3aMEHBI 3aroTOBOK. PUTMUYHBIE
M3MEHEHUSI TEIJIOBOTO COCTOSHUS pe3lla M €ro BbUIETa BIEKYT 3a Co0O0#
oTkJIoHeHus (hopmbl 00paboTaHHOM MOBepXxHOCTH netanu. [lepepsiBel B paboTe
MOTYT BO3HUKATh 10 MHOTHM IpPUYMHAM; OOCIEHHBIN MepephiB, MOAHACTPOHKA
CTaHka, mepebou B Mojaye 3aroToBOK M T.1.. Beskuil mepepblB B paboTe Ha

TOYCUHOM auarpamMme 1mposABJIICTCA B BUJIC CMCIICHUS ICHTPA T'PYHITMPOBAHUA.
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Bapianm

a) Pasnuuume poseil OCHOBHBIX M BCIIOMOTATElIbHBIX 0a3 HEOOXOAUMO
YUUTHIBaTh KaK TMpPU KOHCTPYUPOBaHHM (BbIOOpE KOHCTPYKTHBHBIX (OpM
MOBEPXHOCTEH JeTajnei, 3aJaHui UX OTHOCUTEIHHOTO MOJIOKEHUS, POCTAHOBKE
pa3MepoB, pa3pabOTKe HOPM TOYHOCTH U T.JI.), TaK U B TEXHOJIOTMYECKOM
Ipoliecce U3TOTOBJICHUS IETAIN U B IIPOLECCEe U3MEPEHUSI.

TexHonornueckoil Ha3bIBalOT 0a3y, HCIOJIB3YEMYIO MJIsi OIpeIeIeHuUs
MOJIOKEHHUSI 3arOTOBKM WJIM U3ZENUsl B IpOIlecce M3TOTOBJICHHS MM PEMOHTA.
[Tonatue TexHOJOTHMUYECKOW 0aszbl pacHpOCTpaHsSETCs Ha BCe CTaIuH Ipoliecca
M3rOTOBJICHHS] M3JENHs (Ha M3rOTOBJIEHUE AETAIM MEXaHWYECKOH 00pabOoTKOiA,
Ha COOpKY U3JEIUS U T.[1.).

W3mepuTenbHONl Ha3blBalOT 0a3y, HCHOJIb3YEMYIO JUIsl ONPEICIICHUs
OTHOCHUTENFHOTO TIOJOXXEHHUS 3arOTOBKUA WM HM3ACIUS W CPEICTB U3MEPECHHUS.
N3mepuTenbHble 6a3bl HEOOXOAUMBI BO BCEX CITydasix U3MEPEHUHN.

VYcTaHOBOYHON Ha3bIBalOT 0a3y, HMCHOJIb3YEMYIO JJIsi HAJOXKEHUS Ha
3aroTOBKY WJIM HU3JEJIHME CBSA3EH, JMINAIOUMX UX TPEX CTENEeHEeW CBOOOABl —
HepeMELICHHs] BJIOJIb OJHOM KOOPIMHATHOW OCH U TMOBOPOTOB BOKPYTI JBYX

IPYTUX OCEM.

0) Knaccudukamms 6a3 1o HA3HAYCHHUIO HE JOMYCKAaeT COBMEIICHUS
Ha3BaHUU 0a3 B paMKax 3TOTO Mpu3Haka. Hampumep, Hemb3si TEXHOJIOTHYECKYIO
0a3y Ha3BaThb OCHOBHOM WJIM BCIIOMOraTelbHOM. XOTS B  KayecTBe
TEXHOJIOTUYECKUX MOTYT OBITh UCITOJIb30BAHBI U OCHOBHBIE, U BCIIOMOTATEIbHBIC
6a3b1. Toxke OTHOCUTCS K UBMEPUTETHHBIM 0a3am.

Knaccudpukanuss 06a3 1o JUIIaeMbIM  CTETIEHSAM CBOOOJBI. 3aKOHBI
0a3upoBaHUS SBIAIOTCA OOIIMMU JJIS BCEX CTaIui co3manus uznenuid. [loatomy
HE3aBUCHMO OT Ha3zHaueHMs 0a3bl paziMyarOT B 3aBUCUMOCTH OT WX Y4acTus B
HAJOXKCHUU CBsI3€ Ha OasupyeMble 3aroTOBKH, JACTald WX COOpOYHBIE
€IUHULIBI.

Kowmriekt 6a3 MokeT ObITh 00pa30BaH COUETAHUEM MMOBEPXHOCTEN Pa3HbIX
pa3MepoB U KOHCTPYKTUBHBIX (POpM (TUIOCKUX, MJIUHAPUYECKUX, KOHUUECKUX U
1p.), U pacrpeesieHue MIECTH CBI3ed MEXIy HUMH MOXKET ObITh paziuyHbiM. C
TOYKUA 3PEHUsI YUCJa U CBOWCTB, BOCIPUHUMAEMbIX CBsI3el 0a3a MOXET OBITh
YCTAaHOBOYHOM, HAIPABJISAIOLICH, OIOPHOW, JBOWHOM HANPABISAIOIICH WIIH
JIBOMHOW OTIOPHOM.
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Bapianm 17

a) OOmiee MOHSATHE O MPOU3BOJUTEIBHOCTH MOXET OBITh MPUIOKEHO K
OTJENBHOMY CTaHKY, TPydy padouero, Mpou3BOJICTBEHHOMY IpOIECCY, TPYAY
paboTaImuX W OOLIECTBEHHOMY Tpydy. B Kakqom U3 3TUX HanpaBJICHHM
MOHSTHE O MPOU3BOAUTEIBHOCTH MPUOOPETAET CBOIO CIIEIU(PUUECKYIO OKPACKY,
a ee 3HaUEeHHUE OKA3bIBACTCS 3aBUCUMBIM OT CBOETO Kpyra (paKkTOpOB.

[Ipon3BOAUTENFHOCT, CTaHKa MOXKHO OLEHMBAaTh JHOO 00bEeMOM
yIAJIEHHOTO C 3aroTOBKM Marepuana, Ju00 IUIOmAAbl0 00paboTaHHOM
NIOBEPXHOCTH, OTHECEHHBIMH K €UHHIIC BpeMeHH. [Ipon3BOIUTENTFHOCTh CTAaHKA
3aBHCHUT OT €r0 MOIIHOCTH, PEXUMOB (CKOPOCTH PE3aHMsl, OJIa4uH), Ha KOTOPBIX
MOKHO 00pabaTbiBaTh 3aroToBKH. Ha MpOWM3BOIUTENHHOCTh CTaHKA BIIHSIET
TaK)Ke Ka4eCTBO MCIOIB3YEMOTO HHCTPYMEHTA.

[Tpou3BoaUTENBHOCTD TPyAa pabouero U3MepsieTcs KOJINYECTBOM T'OJHOMN

IMPOAYKIIHH, HpOPIBBCI[CHHOﬁ UM 3a CAMHUIY pa6oqer0 BPCMCHHM.

0) Opaum w3 mnokazarenedl  3PQPEKTUBHOCTH  MPOU3BOACTBEHHOU
ACSITENIbHOCTH  TOAPA3JCNICHUs  3aBoJa  SIBJISIETCS  MPOU3BOJIUTEIHHOCTH
MIPOM3BOJCTBEHHOTO TMpPOIIECCa, OCYIIECTBIIEMOTO WM. 3Ha4yeHHE H3TOTO
MoKa3aTelsl 3aBUCUT HE TOJBKO OT MPOU3BOJUTENILHOCTH 000pYI0BaHUS U TPyAa
pabounx, HO W OT YpPOBHS OpraHU3alM{, TUIAHUPOBAHHS IMPOU3BOACTBEHHOTO
mpolecca U yrnpaBieHus UM. BO3MOXHOCTH BBICOKOIIPOU3BOIUTENBHBIX CTAHKOB
U TpyZ pabouux He OyIyT UCHOJb30BaHbl MOJHOCTHIO, €CJIM Ha paboyne MecTa He
OyAyT [HOCTaBISATbCS BO BpeMs 3arOTOBKH, PEXYIIUH HMHCTPYMEHT U
HeoOXoauMasi TeXHUYecKass JOKYMEHTalus, €clid He OyleT CIaKEHHOCTH B
paboTe Bcex 3BEHBbEB MOIPaA3ICTICHUS.

[Ipou3BOaUTENBHOCTh ~ MPOM3BOACTBEHHOTO  @polecca —  3TO
WHTETPAJIbHBII TOKa3aTelbh JAEATEIBHOCTH BCETO TPYIOBOTO KOJUICKTHBA,
HEMOCPEACTBEHHO YYacTBYIOIIETO B OCYIIECTBICHUM IPOU3BOACTBEHHOTO
nporecca. C IOMOIIBIO 3TOTO TMOKAa3aTeiasi 0COOEHHO YJOOHO XapaKTepH30BaTh
3¢ (HEeKTUBHOCT, aBTOMATH3MPOBAHHOTO TPOU3BOACTBEHHOTO TpoIlecca, Mpu
BBITIOJTHEHUH KOTOPOTO HETMOCPEACTBEHHOE YJacTHE YelOBeKa MHHHMAIbHO, HO

BO3pACTAET POJIb TPYJa JHOJIEH.
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Bapianm 18

a) IIpon3BOAMUTENHEHOCTH MNPOU3BOACTBEHHOIO IIPOLIECCA OLEHHUBAETCS
00bEMOM MPOAYKIMH, H3MEpPSIEMbIM B IITyKax, TOHHAaX WM pyOJsX,
IPOU3BEICHHON B €IMHUILY BPEMEHHU.

JUtst OTpaskeHHsI IESITEIbHOCTH KOJUIEKTUBA 3aBOJIa UCIOJIb3YIOT MOHSITHE
— TMPOMU3BOJUTENBHOCTh TPYyJla pabOTaIOIIUX, MOKa3aTeIeM KOTOPOU SIBISIETCS
KOJMYECTBO MPOAYKIIMH, BHITYIICHHOW B €MHUILY BPEMEHHU U IPUXOSIICHCS Ha
OJTHOTO paboTaIoUIEro. 3aBUCHAIICE, MPEXKIE BCEro, OT MPOU3BOAMTEIHLHOCTH
JEUCTBYIOUIUX IPOU3BOJCTBEHHBIX IPOIECCOB, 3HAYEHHE 3STOT0 MOKa3aTess
CBS3aHO C YUCJIICHHOCThIO MHKEHEPHO-TEXHUYECKOTO, YIPABJICHUECKOTO COCTaBa
U IITAaTOB JAPYIMX KAaTErOpHid, a, CIEA0BATEIbHO, U C IPOU3BOIUTEIBHOCTHIO
TPYZa BCEX COTPYIHHUKOB IPEIIPUATHS.

O0beM TPOAYKIMH, TPUXOIAIIMICT Ha OJHOrO0 pabdOTaloIIero, Yaile
MU3MEPSIOT B pyOIIsX.

[Ipou3BOAUTENBHOCT,  OOIIECTBEHHOTO  TPyJa  OLEHHUBAIOT  IYyTEM
COMNOCTAaBJICHUS KOJMYECTBA BBIMYIICHHOW MPOAYKIUHU 332 HEKOTOPBIA MHTEpBAI

BPCMCHH C TPYAOBBIMHU 3aTpaTaMH, BJIOKCHHBIMHU B 3Ty IIPOAYKIIHIO.

0) IlpousBoACTBEHHBIC MpOLECCHl JEIAT HA JBa BHUAA: MOTOYHBIA U
HETOTOYHBIN.

OCHOBHBIMM  CBOWMCTBAaMU TOTOYHOTO TMPOU3BOJACTBA SBIISIIOTCS  €r0
HEIMPEPHIBHOCTh U PABHOMEPHOCTh. B MOTOYHOM MNpOU3BOACTBE 3aroTOBKA IO
3aBEPILICHUU MTEPBOM omepanuu 0e3 3a7ep>KKH MepelaeTcsi Ha BTOPYIO OMepalluio,
3aT€M — Ha TPEThIO W T.A., & U3TOTOBIICHHAA JETANIb Cpa3y € IMOJAeTCs Ha
coopky. Takum 00pa3om, U3TOTOBIICHUE AeTaNeil U cOOpKa U3IETUIA HAXOATCS B
MMOCTOSIHHOM JIB)KCHUH, TIPUYEM CKOPOCTh ATOTO JBMXKCHUS MOJYMHEHA TaKTy
BbIlTycKa. [Ipn HEMOTOYHOM BHJE OpraHU3allMd MPOU3BOJCTBEHHOTO MpoIEecca
JBI)KEHHUE 3arOTOBOK, JIETAJIE HA Pa3HBIX CTAUSIX MU3COTOBJICHUS MPEPHIBACTCS
UX MPOJICKMBAHUEM Ha PabOUYMX MeCTaxX WU MPOMEXKYTOUYHBIX ckianax. COOpKy
U3JICIMA HAYMHAIOT JIMIIb TPU HAJIMYUM HAa CKJIQJaX TOJIHBIX KOMIIJIEKTOB
nertaje. B HENMOTOYHOM MPOU3BOJACTBE OTCYTCTBYET TakKT BBIIIYCKa, a
MIPOU3BOICTBEHHBIN MIPOIIECC PETYIUPYETCS TPAPUKOM, COCTABICHHBIM C YYETOM
IJTAHOBBIX CPOKOB M TPYAOEMKOCTH M3TOTOBJICHUA u3aenui. Kaxapii u3 BUIOB

opraHu3aly IMMPOU3BOACTBCHHLIX ITPOLIECCOB MMECT CBOIO 00J1aCTh IMPUMCHCHHAL.
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Bapianm19

a) Paccmorpenuio cBs3eli B mpupose W OOIIECTBE IMOCBSIICHBI
CHelnuaibHble pa3fensl Gunocopuu, KHOSPHETUKU, MEXAaHUKH U APYTUX HayK.
Tonpko Gmaromapst CBA3HOCTH SBJICHUH WM OOBEKTOB MPOUCXOIUT 00pa30BaHUE
U QYHKIIMOHUPOBAHUE CUCTEM, UMEIOIIUX PA3IMYHOE COACpKAHUE, HAIeIEHHBIX
CBOMMH, CHEIUPUUYECKUMU CBOMCTBAMHU. ODTO TMOJOXKEHHUE B TMOJIHOU Mepe
OTHOCHUTCSI M K TaKUM CHCTEeMaM KaK KOHCTPYKIMS MAallWHBl |
MPOM3BOJACTBEHHBIA  TPOIECC €€  M3rOTOBJCHHMA.  MamuHy  clieayer
paccMaTpuBaTh HE KaK MEXaHHYECKOE COEIMHEHHUE Pa3sHOOOpa3HbIX JeTaliel U
COBOKYMHOCTh  Pa3pO3HEHHBIX, HE3aBUCUMBIX [Jpyr OT Jpyra sBJICHUH,
IPOUCXOASIIMX B HEH, a Kak CBA3HOE, MPEICTaBIsIoNIee cO00H eIuHOE IIEIIO0e.
Bce, uTo cocraBisier MaluMHy (Marepuainsl, NpUAaHHbIe UM (OPMBI, pa3Mephl,
OTHOCHUTEJILHOE TMOJIOKEHNE) OpPraHUYeCKH CBsSI3aHO MeEXIy coOoi. Pabota
MaIluHbBl  00ecrevYnBaeTCcs JEHCTBUEM MHOTOUMCICHHBIX CBSI3€H  MEXIy
ABJICHUSIMU PA3IMYHOTO (PU3UYECKOTO COJEP’KaHUs M TOJBKO Onarojmapsi 3Tomy

MallliHa IIPOU3BOAUT IIPOAYKIIHUIO.

0) B kaxmoil u3 oTpacnedl HayKu TOHSTHE 'CBs3b' Olpeaensercs
MPUMEHUTENBHO K pacCMaTpUBaeMbIM 3aJadaM W sBICHUsSM. Kpyr sBicHUH,
OXBaThIBAEMbBIX TEXHOJIOTHEH MAIIMHOCTPOCHUSI, OYCHb IIUPOK. ITO BBIHYKIAET
OTIpENEIUTh MOHATHE "CBsA3B" B caMOM 00111eM, (huiiocopckom acmexTe.

CBs13p MEXIY KaKHMH-TO OOBEKTaMH CJICTyeT MOHMMAaTh KaK OTHOIICHHE
MEXIy HHMH, TIPH KOTOPOM Hanmudue (OTCYTCTBHE) WM HW3MEHEHUE OJHHX
OOBEKTOB €CTh YCJIOBHE Haduuusi (OTCYTCTBHSA) WM H3MEHEHHS JIPYTUX
00bekToB. Kakoe-mmbo o01iee CBOMCTBO WM MPHU3HAK, JCJIAIOIIHNE BO3MOXKHOM
CBS3b, NMPHUHATO Ha3bIBaTh OCHOBaHWEM CBs3U. [IpuMepom cBs3ed B MalllMHE
MOTYT CIy’)KHTh pa3MepHbIC, KHHEMAaTHYCCKUE W JUHAMUYCCKUE CBS3H MEKIY
UCTIOJITHUTEILHBIMU TOBEPXHOCTSIMH TOKAPHOTO CTaHKa, C TIOMOIIBIO KOTOPBIX
CTaHOK BBITIOJHSET CBOE CIy)KeOHOE Ha3HaueHue. PasmepHbIe CBSA3M B TOKAPHOM
CTaHKE HEOOXOAMMBI ISl MPUJAHUS HYKHOTO OTHOCHUTEIHHOTO TOJIOKEHHUS B
MIPOCTPAHCTBE 3arOTOBKE U PEXKYIIEMY HHCTPYMEHTY, KHHEMAaTUUECKUE CBSI3U —
JUTSI CO3/TaHMS, TPeOyeMOro MX OTHOCUTEIIBHOTO JIBH)KCHHUS, THHAMUYECKHIE CBS3H

00eCIICUNBaOT IMpouecC pe3aHusl.
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Bapianm 20

a) Ecnu monosxeHne Tena OTHOCHTENFHO BRIOPAHHOW CHCTEMBI OTCUYETa CO
BPEMEHEM HE U3MEHSETCS, TO CYUTACTCS, YTO 3TO TEJIO MOKOUTCS OTHOCUTEIIHHO
JAHHOM cUCTEeMBbI oTcueTa. Eciiu ske BO BpEMEHHU TEJI0 U3MEHSET CBOE MOJIOKECHUE
OTHOCUTEJILHO M30paHHOM CUCTEMBI OTCUETa, 3TO 03HAYAET, UTO TEJO HAXOJUTCS
B COCTOSIHMM JIBUYKEHHS OTHOCHUTEIILHO JTAHHOW CUCTEMBI OTCYETA.

TpeOyemoe MonOXKEHUWE WIM JBUKEHUE TBEPAOrO Tejla OTHOCHUTEIHHO
BBIOpDAHHON CHUCTEMBbI OTCUETa JIOCTUTAETCS HAJIOXKEHUEM TeOMETPUUYECKHUX WIIU
KUHEMaTHYECKUX CBSI3EH.

CBsi3sIMH B TEOPETUYECKOM MEXaHUKE HA3bIBAIOT YCIIOBUS, KOTOPHIC
HaJjlararoT OTpaHUYCHUS JTMOO TOJBKO Ha MOJOXKEHUE, MO0 TaKkKe U Ha CKOPOCTh
TOYEK Tesla. B mepBoM ciiydyae CBSI3b Ha3bIBAIOT F€OMETPUUYECKOM, BO BTOPOM —
KUHEMaTUYECKOM.

CBsizu OOBIYHO OCYHIIECTBISIOTCS B BHUJE PA3JIUYHBIX TEJ, CTECHSIOIIUX
CBOOOMY IBIXKEHUSI JaHHOTro Tena. Dh(eKT NeHCTBUS CBSI3eM TakoW ke, Kak U
NEUCTBUE CHJI, BCIEACTBHE 4YEro JCHCTBUE CBS3€H MOXKHO 3aMEHUTH
COOTBETCTBYIOIIIMMU CHUJIaMH, HA3bIBAEMBIMHU peakUusMH cBsizeil. HampaBnenue
pEaKIuu CBSI3U COBIIAJIAET C TEM HAIPABICHUEM, B KOTOPOM CBSI3b MPEMSITCTBYET

MNEPEMCIICHUTIO TCIIA.

0) Ilon u3nenuem noapasyMeBaroT A€Taiab, COOPOUHYIO €IUHUILY, a TAaK¥Ke
PEXYIIMHA U U3MEPUTEIbHBIA MHCTPYMEHT, IPUCTIOCOOICHUS], IPUOOPHI U IpYyTrHUe
00BEKTHI, TOMYCKAIOIUE UX MPEACTABIEHUE KaKk a0COIIOTHO TBEPABIX Ten. Mmes
B BUY LIMPOKOE NMpUIIOKEHUE MOHATUS "bazupoBanue" K pa3inyHbIM 00BEKTaM,
W3JI0)KAM €Tr0 CYIIECTBO IIPUMEHUTENBHO K 3aroTOBKaM H JETAAM, YTO
HUCKOJIbKO HE CHIKAeT OOIIHOCTU paccMaTpuBaeMbIX nojioxeHuil. Ilpunanue
neTanu  TpeOyemMoro TOJIOXKEHUs B  M30paHHOW  CcHCTeME  KOOpJWHAT
OCYILLIECTBJISIETCA B PEAJbHOM CHUTyallUM IIyTEM CONPUKOCHOBEHHUS €€
NOBEPXHOCTEN C IMIOBEPXHOCTAMM [JE€Talyd WIM JeTajeld; Ha KOTOpbIE €€
YCTAHABJIMBAIOT WJIM C KOTOPBIMH €€ COEAUHSIOT, (UKCALMs JOCTUTHYTOrO
MOJIO)KEHHUS, U TIOCTOSHCTBO KOHTakTa OOECIEYMBAIOTCS CHJIAMH, B YHCIE
KOTOPBIX MEPBBIM MTPOSIBIISIETCS IEMCTBUE MACChl CAMOM JI€TAJIM U CUJI TPEHUS.

PeanbHbple neTamym MamMH OTPaHUYEHBl MOBEPXHOCTSAMH, HMEKOLIMMH

OTKJIOHCHUA (bOpMLI OT CBOCTO HMACAJIBHOI'O IIPOTOTHIIA.
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Bapianm

a) BbIsIBICHHE TEXHOJOTMYECKUX Pa3MEPHBIX IEMel, OTOOpaKaronux
CBSI3b ONEpalvid IIPU NOJYYEHUH pa3Mepa JIETalld, PEKOMEHIYETCS HA4YMHATH C
IIOCIEAHEN ONEpAIMy, Ha KOTOPOU IOJydaeTCs BbIAEpKUBaeMbld pasmep. [lpu
3TOM MOTYT UMETh MECTO JIBa BAPUAHTA:

1) 3amaua oOecriedeHHWss TOYHOCTH pa3Mepa pemiaeTcss B Ipeesax
nocienHerd omnepauuu (B TeX ciydasX, KOIrJa B KadyecTBE OJHOW U3
TEXHOJIOTUYECKUX 0a3 UCMOJIB3YyeTCsl TOBEPXHOCTh, OT KOTOPOH 3a1aH pa3Mep). B
ATOM CiIy4a€ TOYHOCTH BBIJIEPKUBAEMOIO pasMepa JOCTUIaeTCs C IOMOIIBIO
pPa3MEpHOM eI TEXHOJIOTMYECKOM CUCTEMBI, HCIIOJIb3YEMOM Ha 3TOH Ollepaluu;

2) BBIICPKHUBACMbII pa3Mep OyIeT SBIATHCS 3aMBIKAIONIMM 3BCHOM
TPEX3BEHHOM Pa3MEpPHOW LENH, B KOTOPOM OJHUM M3 COCTABJIAIOIIMX 3BCHBLEB
ABJISIETCSI PACCTOSIHUE MEXIY KOHEYHBIM IOJIOKEHHEM PEXYLIEr0 MHCTPYMEHTA
Y TEXHOJIOTMYECKOW 0a30i eTaiu, a IPYrUM COCTaBIIAIOIIMM 3B€HOM — pa3Mep,
IIOJYYECHHBIA Ha OJHOM W3 MpeauecTBYOIMX onepanui. PaccmarpuBas
HOCJIEHUN KaK 3aMbIKAIOIIEe 3BEHO Pa3MEPHOM LIeNU MOTYT UMETh MECTO JIN0O

BapHUaHT a), 1100 BapuaHT 0).

0) Pacuer koopauHAT cepelMH MOJICH JOMYCKOB HE CBS3aH ¢ YKOHOMMKOM.
OnHako Bcerga JKelaTeNbHO  NPUJAHME  TOJI0  JIONyCKa  TOJIOKEHUS
OTHOCHUTEJIbHO HOMHHAJIBHOTO 3HAYEHUSI COCTABJISIONIEIO 3BEHA, YAOOHOIrO s
MPOU3BOJICTBEHHUKOB. OJTUM OOBACHSETCA 4YacToe 3ajJaHue JOIMycka B
"mMaTtepuan" neTaau ¥ CAMMETPUYHO PACIOJIOKEHHBIX JIOMYCKOB.

PaccunthiBasi KOOpAMHATHI, OOBIYHO COCTABJISIOT YpaBHEHHUE KOOPAWHAT
CEepeIUH TOJIEM JONMYyCKOB W YCTAHABIMBAIOT 3HAYEHUS KOOPIAMWHAT CEPEIAUH
MOJIE JOMYCKOB COCTABJISIOIIMX 3BEHBEB, 3a MCKIOYEHUEM OJHOro. Permas
YPaBHEHHE C OJHUM HEU3BECTHBIM, HAXOISIT HEIOCTAIOIIYI0 KOOPAUHATY
cepenuHbl Tonsl pomycka. IIpum pacdere mosied JONMYCKOB M KOOPJAWHAT HX
CepeIMH 4YacThl ClIydyaW, KOrJa NPUXOJUTCA YUYHUTHIBATb OTPAHUYECHHS,
YCTAHOBJIEHHBIC CTaHAAPTaMM M JPYTMMH HOPMATUBHBIMU MaTE€pUAIAMMU.
[IpaBUIBLHOCTh PACCUYUTAHHBIX JOMMYCKOB MOXET OBITh TIPOBEPEHA IyTEM
ONPENEIICHHS 10 YCTAHOBJIEHHBIM 3HAYCHUSIM MOJIEM JOMYCKOB COCTAaBIISIOLIUX
3BEHbEB U KOOPJMHAT WX CEPEIWH MPEACNIbHBIX OTKIOHEHHUM 3aMBIKAIOIIETO

3BCHA U COIIOCTABJICHUA UX C YCIIOBUSAMMU 3aaa4U
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Bapianm

a) MeTox MOJHOW B3aMMO3aMEHSEMOCTH, YYUTBHIBAIOIIMIA BO3MOXHOCTb
COYETaHHs KpPaHUX OTKJIOHEHUH COCTaBISIOIIMX 3BEHbEB, YACTO MPHUBOAMT K
HEIKOHOMUYHBIM JlonyckaM. (Cuuraercsd, 4YTO 3KOHOMHYECKH OIpPaBIaHHON
00JacThl0 HCIIOJNB30BaHUS METOJAa IMOJHOW B3aMMO3aMEHSEMOCTH SIBIISIOTCS
MaJO3BEHHBIE Pa3MEPHBIE LM U PA3MEPHBIE LENU C OTHOCHUTEIBHO IIMPOKUM
IIOJIEM JIOITYCKa 3aMBIKAIOIIETO 3BEHA.

OdyeHp Manasi BEPOSATHOCTh COYETAHHMS B PA3MEPHOM LIENMH KpalHUX
OTKJIOHEHHW COCTABJISIIOIIUX 3BEHBEB IMPUBOAMT IMOPOM K OTPULIAHUIO IIpaBa
METO/1a NOJIHOM B3aMMO3aMEHSIEMOCTH Ha CYyIIECTBOBaHHUE. Taknue KaTeropuyHbIe
YTBEPXKICHUS HE TOJIBKO HE BEPHBI, HO U OINACHBI, TAK KaK CyIIECTBYIOT 00JIacTH,
JUIsL  KOTOPBIX  €IUHCTBEHHO IPUEMIIEMBIM  SBJSIETCS  METOJX  MOJHOM
(abCOMIOTHOM) B3aMMO3aMEHSIEMOCTH.

K 4uncny TakoBBIX, HAIPUMEP, OTHOCAT CTPEIKOBOE OPYKHUE, B KOTOPOM
OTKJIOHEHHS JMAMETPAJIbHBIX pa3MEPOB KaHaja CTBOJIA U MyJU BO M30€kKaHue
OTKAa30B JIOIyCTHMBI B IIPENENAX, YCTAHOBIEHHBIX TOJBKO IO METOAY ITOJHON

B3aNMO3aMCHICMOCTH.

0) OCHOBHBIM MPEUMYIIIECTBOM METOJIa IPUTOHKH SIBJISICTCS BO3MOYKHOCTD
W3TOTOBJICHUSI JE€Talle C ASKOHOMHUYHBIMHM [JI1 JIaHHBIX IPOM3BOJICTBEHHBIX
ycnoBHui Aomnmyckamu. [Ipr 3TOM TOYHOCTH 3aMBIKAIOIIETO 3BEHA OKA3bIBAETCA
HE3aBUCUMOU OT TOUHOCTH JieTasiel. OHa onpeeNaeTcsl TOUHOCThIO BBIOJTHEHUS
MIPUTOHOYHBIX PA0OT U HCIOJIB3YEMBIX CPEJCTB KOHTPOJIsl. METO0OM MPUTOHKH
MOJKET OBITh OOecIeueHa BBICOKas TOYHOCTH 3aMbIKaroliero 3seHa. OHako
IPUTOHOYHBIE PabOThl B OCHOBHOM BBINOJHSIOT BPYYHYIO H  TPeOYIOT
BBICOKOKBanuduiupopanHoro  tpyaa. CHI0XHOCTh  NPUTOHOYHBIX  pabOT
3aKJII0YaeTCsl B TOM, YTO B HMX XOJ€ HEOOXOINMO B KOMILJIEKCE OOCCIECUMTH
TOYHOCTH (POPMBI, OTHOCUTEJIBHOTO IMMOBOPOTA JIOMOIHUTEILHO 00padbaThiBaEMbIX
IIOBEPXHOCTEN JeTaled W pPACCTOSHUA MEXKAY HHUMM. YINYIIEHUE OIHOIO W3
IoKa3arejied TOYHOCTH OOBIYHO IMPHUBOJIUT K IMOTEpPE KadecTBa M3ICIHS, YaCTO
HeBOCTOJHUMON. CyIIECTBEHHBIM HEJAOCTAaTKOM METOJa TPUTOHKU SIBJISIOTCS
3HAYUTENIbHBIC KOJeOaHUs 3aTpaT BPEMEHU NMPU €€ BBHIMOJHEHUHM H3-3a Pa3HBIX
MPUITYCKOB. ITO 3aTPyAHSECT HOPMUPOBAHKUE TPUTOHOYHBIX pabOT U BBHITIOJIHEHUE

C60pKH C YCTaHOBJICHHBIM TaKTOM.
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Bapianm 23

a) KoHcTpyKius MamuvHbl MpeacTaBisieT coO0 CIOXKHYIO CUCTEMY ABYX
MHO>XECTB CBSI3€Ml — CBOWCTB MAaTEpUaIOB M pPa3MepHbIX CBs3eil. [losaromy
MpPOLIECC MPOEKTUPOBAHUS MAIIMHBI MOXHO PAacCMaTpUBaTh KaK MOCTPOECHHE
TaKOW CUCTEMBI CBSI3€M M HAJEJIECHUE 3TOW CHCTEMbI COBOKYITHOCTBIO CBOWCTB,
00€ecreynBaloNIMX COOTBETCTBUE MAIIMHBI CBOEMY CIIYKECOHOMY Ha3HA4YCHHIO.
Jigs 3TOoro B Mpolecce MNPOSKTUPOBAHUS JODKHA OBITh pealn30BaHa
OpraHUYecKas CBS3b CBOMCTB MaTEpHAJIOB JI€Taj€il, COCTABIAIOMIMX MAIUHY,
(dopMBbI, pa3MepoB, OTHOCUTEIHHOTO MOJIOKEHUS UX MOBEPXHOCTEN U MOJIOKESHHUS
caMuxX JeTallel C TOKa3aTelsiMU  CIIy’)KEOHOro  Ha3HAYeHUs  MalllUHBI.
JIoOpOKaueCTBEHHOCTh TAaKOM CBSA3M M ONpPEIENsIeT KauyeCTBO KOHCTPYKIUHU
MaIIIUHBI.

Orcrola CTAaHOBUTCS NOHATHOW Ba)XHOCTh IIPaBUIIBHOTO OIPEICIICHHUS
CIIy>)keOHOTO Ha3HaueHus MamMHbl. Kakue-To ymylieHus: uiu HETOYHOCTH B €r0
(GopMyIUpPOBKE MOIYT TMPUBECTH K TOMY, 4YTO MalllMHa Oe3yIpeuHou
KOHCTPYKIIMM MpPU BBICOKOM KaueCTBE HW3TOTOBJICHHS B JEHCTBUTEIBHOCTH
OKa3bIBAaCTCA HECIMOCOOHOW HA(P(EKTUBHO OCYIIECTBIATh TEXHOJOTMYECKUM

IMpOLCCC, XOTA ObLIa cO34aHa AJIs1 HETO.

0) CBoe citykeOHO€ Ha3HAYCHHE MAIlIMHA BBIMOJIHSET C TMOMOIIBIO CBS3EH,
JNCUCTBYIONIUX  MEXKIYy €€  HMCIHOJHUTEIbHBIMH  TOBEPXHOCTSIMH,  T.C.
MOBEPXHOCTSIMU, HEIOCPEJCTBEHHO  OCYIICCTBIISIOIIUMUA  TEXHOJIOTHUYSCKHUI
nporecc. Bo BpeMs paGoThl MaIIMHBI MEXKTy €€ UCIOJHUTEIBHBIMU TTOBEPXHOC-
TAMH MOTYT JIeiCTBOBAaTh pa3MEpHBIC, KHHEMATHYECCKUE, JTHHAMHUYCCKUE,
TUAPABINYCCKHAE, ITHEBMATHYECKUE, OJICKTPHYCCKUE, MarHWTHBIC, CBETOBHIC,
3BYKOBBIC U JPYTHE BUIBI CBSI3CH.

[IpoexkTrpoBaHue MaIIMHBI HAYMHACTCS C BBIOOpA TAKOTO COYCTAHHUS
CBsI3€H, KOTOPOE TMO3BOJIUT MAIIMHE OCYIIECTBUTH TPEOYEMBbI TEXHOJIOTHICCKUN
nporecc Hanboee 3KOHOMHYHO. Hampumep, TOKapHBIH CTaHOK TpeIHa3HAYCH
1. 00paOOTKM 3aroTOBOK JETajedl Tura Ten BpamieHus. J[as Ttoro d4rToObI
oOpaboTaTh 3aroToBKy, HEOOXOAMMO 3a7aTh OTHOCUTEIHHOE TIOJIOKCHHE
3arOTOBKU M PEXKYIIETO MHCTPYMEHTA, OCYIIIECTBUTH OTHOCUTEIHHOE JBM)KCHHE
PeXKYIEro HWHCTPYMEHTa M 00pabaThIBAa€MOW 3aroTOBKH, CO31aTh CHJIBI,

He0oOXO0IUMBbIE I PE3aHUs MaTepuara.
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Bapianm

a) Cimy>xeOHOE Ha3HA4YCHHE CTaHKa — 00pabOTKa 3arOTOBOK JIeTaJiei THIIA
TeJ BpalleHuss — TpeOyeT HaJIuuus BpallaTeIbHOrO ABMXKEHUS JTHOO 3arOTOBKHU
OTHOCHUTENIFHO PEXYILEro HHCTPYMEHTa, JUOO MHCTPYMEHTa OTHOCHUTEIBHO
3arOTOBKH, a TAKXKe MPSMOJIMHEHHOTO IBUKEHHS OJJTHOTO OTHOCUTEIBHO JPYTOTO.
bonpiias yHMBEpCanbHOCTh CTaHKA, KaK TOKA3bIBACT OMBIT, TOCTHTACTCS IPHU
BpalIalOLIENCsl 3aroTOBKE M NPSIMOJIMHEWHOM JBMKeHUM pesua. IIpu BeiOOpe
XapakTepa KHHEMAaTUYECKOW CBSA3HM MPUXOJIAT K PEIICHUIO, YTO UCIIOJHUTEIbHbBIC
MOBEPXHOCTU CTaHKa, OMNPEICISIIONINE TOJO0XKEHHE 3aroTOBKM Ha CTaHKE,
JIOJKHBI OBITH TIOBEPXHOCTSIMU BPAILICHUS, a JIJIs1 OTIPEACIICHUS TIOJIOKEHUS pe3la
yJ100HEE UCIIOJIb30BaTh INIOCKHUE TOBEPXHOCTH.

Yame Bcero He yaa€rcs YCTaHOBUTH 3arOTOBKY HETMOCPEICTBEHHO Ha
MCTIOJTHUTEINIbHBIE TTOBEPXHOCTU CTaHKa. JIJig 3TOM 1enn MpuXOoauTCsl IPUMEHSTh
JIOTIOJIHUTENbHBIE  yCTpolcTBa (mpucnocodbsieHusi). B kadecTBe TakOBBIX
UCIIOJB3YIOT LIEHTPHI, IUIaHIIAaiObl 1 naTtpoHsl. Hambonee mpocroe pemieHue B

OIIPCACIICHUHU ITOJIOKCHUS HCHTPOB JalOT KOHUYCCKUC ITIOBCPXHOCTH.

0) Bce HeoOXomumbie BBl CBS3€H B MAIIIMHE CO3JAIOT C ITOMOIIBIO
JeTaNe, HWMCEIOIINX ONPEACICHHbIE TI'eOMETpUUYECKHEe (OpPMBI, pa3MepHl,
OTHOCUTEJILHOE TIOJIO)KEHHE M W3TOTOBJICHHBIX M3 OMNPENEICHHBIX MaTEpPUAJIOB.
Marepuanbl ¥ BO3MOXKHOCTh TPHUIAHUS UM HYXKHBIX (OpM, pa3MepoB U
MOJIOKEHUSI — OTO BCE, YE€M pacroyiaraeT KOHCTPYKTOp IS CO3JIaHUs
TpeOyeMbIX cBsizeld B mamwuHe. [[oaToMy, MpoeKTHpys MalluHy, KOHCTPYKTOP
BBIHYK/ICH ITOPOH MHOT'OKPATHO OCYIIECTBIISATH IMEPEX0.I OT OJHOTO BUIA CBS3H K
JIPYroMy MU B KOHEYHOM CU€T€ CBOJUTH BCE BHJBI CBS3€U, TPEOYIOIIUECS st
paboThl MaIIMHBI, K MaTepuajam JeTajieidl u pa3MepHbIM CBs3sIM. {15 mepexona
OT OJIHOTO BHJIA CBSI3HM K JIPyroMy HEOOXOAMMO MMETh YpaBHCHHE, OTPAKAOIIICe
3aBUCUMOCTh ToOKazarens ((GyHKIUH) TMpeoOpa3yeMoro BHJA CBS3H  OT
mokasaresiell (apryMeHTOB) BHJIa CBSI3M, K KOTOPOMY OCYIIIECTBIISICTCS TTEPEXO/I.
Pemenve ypaBHEHUS CBS3U U 371€Ch CBOJUTCA K TIOJI00PY 3HAUYCHUN apTyMEHTOB,
YIOBIIETBOPSIONINX 3HAUYCHUIO (YHKIHUU. B CIOXKHBIX ciydasix mpeoOpa3oBaHHe
Pa3IMYHOTO BHJIA CBsI3eH yIOOHEE BECTH MOATAITHO, TpeoOpa3yss B HOMHHAJIAX H

JOIyCKax OJWH BHUJ CBS3U B APYTOM.
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Bapianm

a) llenp KOHCTpyHpOBaHMsSI MAIIMHBI — BBIOOP MaTEpHUAIOB C
COOTBETCTBYIOIIMMHU CBOMCTBAMH M TPHUAAHAE UM HYKHBIX KOHCTPYKTHBHBIX
dbopM, pa3zMepoB, MOJOKEHUS, T.€. TOCTPOCHUE TAKOW CHCTEMBI CBSI3€H, KOTOpas
Obuta Obl crIOCOOHA KaYECTBEHHO M SKOHOMUYHO OCYIIECTBISATH MPEANMHCAHHBIN
nporiecc.

KoHcTpynpoBanue MammHbl 0OBIYHO HAYMHAIOT ¢ 0OECTeueHHs B MaIlIiHe
WM MaluHOU TpeOyeMbIx GopM ABrkeHus. JBrkeHue ar060i GopMbl co3aeTcs
KaKUM-TO UCTOYHUKOM, TIOATOMY TPEX/Ie BCEro JOKEH OBITh BBIOpAH MCTOYHUK
JBYKEHHUSL.

B wmammbax ¢ MexaHuuyeckoil (opMoill ABMKEHHS HMCHOIHUTEIbHBIX
HNOBEPXHOCTEH HUCTOYHUKOM JIBIJKEHUS 4allle SBJIETCA JBUTATENb (DJIEK-
TPUYECKUN, TUIPABINYECKUIN, TTHEBMAaTUYECKUM, JIBUraTelb BHYTPEHHETO
cropanus W Ap.). BeiOop Buaa aBuratens 3aBUCUT OT HA3HAYCHHs] MAIIUHBI U
MOCTaBJICHHOW 3a7[aud, 3aKOHOB OTHOCHUTEIBHOTO JIBIDKEHUS HCIIOJHUTEIHHBIX
HOBEpXHOCTEH, TpeOyeMOol MOUIHOCTH, KO3((dUIIMEHTa IONEe3HOro ACUCTBHUS,
3aJJaHHOTO CITy’K€OHBIM Ha3HAYEHUEM MAIllMHbI, U SKOHOMUYHOCTU MPUMEHEHUS.
MomHocts N faBUratens ONPENENAOT IO TOJE3HOW MOIIHOCTH 3apaHee

JIUMUTHUPYA IIOTCPU MOITHOCTHU B LCIIM IICPCaAay.

0) [Ipu pa3paboTke pa3MEpHBIX CBSI3€ B MAIlIMHE OMPEACISIOT pa3Mepbl
MOBEPXHOCTH JIeTajieil; OTHOCHUTEIbHOE TOJOKEHUE TMOBEPXHOCTEH JeTalei;
OTHOCHUTEJILHOE TIOJIOKEHHUE JIeTalIe B MEXaHU3Max; OTHOCUTEIIbHOE MOJI0KEHUE
MexaHu3MOB B MamuHe. Kpome Toro, oOecnedwBaroT pa3MEpHBIMH CBSI3SIMHU
OTHOCUTEJIbHOE  TOJIOKEHUE  HCIIOJHHUTENBbHBIX  TOBEPXHOCTEH  MAIIMHBI,
TpeOyemoe €€ CiIy)KeOHbIM Ha3HaueHHeM. Pa3mepHble CBA3M  OOBIUHO
pa3pabaThIBalOT, HauWHAs C OTMpEICNICHHS pa3MEpoB IMOBEPXHOCTEH eTanen
MyTeM MpeoOpa3oBaHMs Pa3IMYHOTO BUJA CBs3EH B pasmepHble. Hampumep, psia
pa3sMepoB  JAeTajlie  yCTaHABIMBAIOT B  pe3yibTaTe  MpeoOpa3oBaHUs
KHHEMATHYECKUX CBS3€H: JIMHBI TUIEY PhIYAroB, MIArW pe3b0 XOIOBHIX BHUHTOB,
gucia 3yObeB 3yOuaThIX Kojec W T.IM. PacdeTsl naerameli Ha TMPOYHOCTS,
KECTKOCTh, BBIHOCIMBOCTH, U3HOCOCTOMKOCTh B KOHCYHOM CYETE IMPECICAYIOT
1[eJIb YCTAaHOBUTH OCHOBHBIC pa3Mephl MOBEPXHOCTEW JeTalell MCXOons M3 UX

CITy’K€OHOTO Ha3HAYEHUS U CBOMCTB BRIOPAHHOTO MaTepHalia.
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Bapianm

a) Ilepexox OT OEHCTBYIOIIMX HArpy30K Ha KMHEMAaTUYECKHUX 3BEHBSIX K
pa3sMepam IIOBEPXHOCTEM [JETANIEM WM pa3sMepaM HUX CEUYCHUHM C YYETOM
M30paHHBIX MaTepUANIOB SBISIETCS NMPeoOpa3oBaHUEM TUHAMHYECKHX CBS3€H B
pasMmepHble. [lpu ompeneneHUd OTHOCHUTEIBLHOIO IMOJIOXKEHHUSI IMOBEPXHOCTEN
neTaneil HeoOXOJUMO YUYUTHIBATh, YTO IOJOKEHUE MOBEPXHOCTEN JeTalH, Kak
Tena, MOJKHO OBITh YCTAaHOBJICHO B MPOCTPAHCTBE M YTO JETallb Y4acCTBYET B
paboTe  MamMHBI  COBOKYMHOCTSMHM  IOBEPXHOCTEH:  COBOKYMHOCTSMU
MCIIOJTHUTENIbHBIX MOBEPXHOCTEH, KOMIUIEKTAMH OCHOBHBIX M BCIIOMOTAaTEIbHBIX
0a3, COBOKYMHOCTSMH CBOOOJHBIX TMoOBepxHocTed. I[loaTtomy, roBops 00
OIIpe/IeNIEHUN OTHOCUTEIBLHOTO TOJI0OKEHUS TOBEPXHOCTEN JeTall, HaJl0 UMETh B
BUJYy HEOOXOIWMOCTHh 3aJaHHsl OTHOCHTEIHHOTO TOJOXKEHHS TMOBEPXHOCTEH B
MPOCTPAHCTBE KaK BHYTPHU KaXKIOW COBOKYITHOCTH, TaK M CAMHUX COBOKYITHOCTEH
MOBEpPXHOCTEH. nojoxenusa Hampumep, paboune moBepxXHOCTH 3yObEB 3yOUaThIX
KOJIEC JOJDKHBI 3aHHMMAaTh APYT OTHOCUTENIBHO JApYyra Takoe MOJOXKEHHUE, MpHU
KOTOpPOM 3y0d4aToe KOJIeCO C HaJUIeKalled TOYHOCThIO OBLIO OBl CIIOCOOHO

nepcaaBaTrb BpalaTCJIbHOC JIBUKCHUC.

0) Jleramp m000r0 Ha3HAYCHHS MMEET OAWH KOMIUICKT OCHOBHBIX 0a3 M
CTOJIKO KOMIUIEKTOB BCIIOMOTATENBHBIX 0a3, CKOJIBKO JIeTallel K HEeW JOKHO
OBITH MPUCOCAMHEHO. B 3aBHCHMOCTH OT ()YHKIIHA, BBITOJHICMBIX ICTANBIO B
MaIuHe, MOTYT OBITh CaMble pPa3UYHBIC BAPHAHTHl YBS3KH OTHOCHUTEIHHOTO
MOJIOKEHHMSI KOMIUIEKTOB 0a3 KaK KOOpDJIWHATHBIX CHCTEM. B OogHHX clydasx
OKa3bIBaeTCSI HEOOXOIMMBIM 3a Hadajo oTcueTra M30paTh CHCTEMY KOOpJHHAT,
COBMEIIICHHYIO C OCHOBHBIMH 0a3aMH, ¥ OTHOCHUTEJIBHO HEE 3aJaTh IOJIOKESHUE
CUCTEM, CBS3aHHBIX CO BCEMH BCIIOMOTATEIbHBIMH Oazamu. B nmpyrux ciydasx
HEeoOXoIMMa IICMHAsT YBSI3Ka OTHOCUTEIBHOTO ITOJOKEHUS CHUCTEM KOOPIWHAT.
YacTel ¥ TakuWe ciaydyau, KOTJa MPUXOJUTCA coueTaTh 00a METOoJia, BHIOUpATh B
Ka4yeCcTBE Hauajla OTCYETa KAKOH-TO KOMILISKT BCIIOMOTaTelbHBIX 0a3, a He
OCHOBHBIX, IMETh HECKOJIbKO HadaJl OTCUETa, CBSI3aHHBIX IICITHBIM CITIOCOOOM HUITH
UMEIOINUX OOIIyI0 cucTeMy oTcuera. HecMoTps Ha MHOrooOpasue BapHaHTOB
YBSI3KM OTHOCHUTEIBHOTO TIOJIOKEHHUS KOMIUIGKTOB 0a3, I JTaHHOW JIeTajau
BO3MOJKET JIMIIb €IWHCTBEHHO IPaBUJIBbHBIA BapHAHT 3aJaHUsl OTHOCHUTEIHHOTO

MOJIO’KEHHUSI KOMIUIEKTOB 0a3, COOTBETCTBYIOIIUH €€ (DyHKLIHSM.
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Bapianm

a) Jlrobas MammHa MpeacTaBisieT CcOO0O0W HE aOCOIIOTHO JKECTKYH, a
VOPYTYI0 CHUCTEMY, JeTald KOTOpoil JedOopMHUPYIOTCS C BO3HUKHOBEHHEM
Harpy30K, U3MEHEHHUEM TEMIIepaTyp, MO JIEUCTBHEM OCTATOYHBIX HANPSLKEHHIA,
BO3HUKIIIMX B JIETANSAX MPU U3rOTOBIEHUU U pabdote. [Jedopmaruu neraneil He
MIOCTOSIHHBI, TAK KaK HE MOCTOSIHHO BO BPEMEHHU IO BEIUYHMHE W HAMPABICHUIO
NEUCTBUE CUJI, UX MOMEHTOB, TEMIIEPATypPbl, OCTATOYHBIX HampspkeHur. K tomy
K€ JleTaay MallliH W3HAIIMBaIoTCs. Bce BMecTe B3ATO€ NPHUBOIUT K TOMY, UTO
TOYHOCTB JIETAJNIEU, NOCTUTHYTAs! MPHU WU3TOTOBJICHWHM, HE OCTAETCS IOCTOSHHOM.
Bo BpeMeHHM WU3MEHSIOTCA 3HAYEHUs BCEX II0KA3aTele Te€OMETPHUYECKOMN
TOYHOCTHU JETaJiell: pa3MepOB, PACCTOSHUM, OTHOCUTENbHBIX TOBOPOTOB, (POPMBI
M IIapaMETPOB IIEPOXOBATOCTH MOBEPXHOCTEM, a TAaKXKE OTHOCUTEIBHOTO
IOJIOKEHUST ~ CaMUX  JeTale B mamuHe. V3MmMeHeHnms — moxasartenen
Tr€OMETPUYECKONM TOYHOCTH M TOJIOKEHUS JAeTalled HEe MOTYT IMpeBbIIIaTh TEX
IPaHMUIL, 3a MpEeAeIaMH KOTOPBIX MaIlMHA IEPECTAET COOTBETCTBOBATH CBOEMY
HazHaueHHio. K cokaneHuto, moka emie He paspaboraHa oOmias MeTOAMKa

pacde€Tta TOYHOCTHU MAlllhH C YYCTOM I[CflCTBHH JUHAMHU4YCCKHUX CI)aKTOPOB.

0) TexHonoruvyeckuii mporecc cOOPKU CKIIAABIBACTCS U3 psifia MEPEXOIO0B,
BKJIFOYAIONINX COCAMHEHHUE JieTajell B COOPOUYHBbIE €IUHUIIBI U OOIIYI0 COOPKY
MallliHbl, B mporiecce coenrHeHus neraneid u COOPOUHbBIX €AMHUIL UM MPUIACTCS
TpeOyeMoe OTHOCUTEIBHOE TIOJOXKEHUE, (UKCUPYEeMOE TeM WIHM HHBIM
cnocobom. Ilpu »TOM BO3MOXKHBI TPOBEPKH TOYHOCTH JIOCTUTHYTOTO
MOJIOKEHUS, ABUKEHUS COOPOYHBIX CAMHMI] M JeTajled W BHECEHHS MOMPaBOK
MyTEM PETrYJIUPOBAHUS WIIH HPUTOHKH.

K TexHonornueckoMy mpoieccy COOPKH OTHOCST TakXKe Mepexojbl,
CBS3aHHBIC C TMPOBEPKON MPABUILHOCTH JEHCTBUS COOPOYHBIX EIUHUI] U
Pa3JIMUHBIX YCTPOMCTB, C PEryJUPOBAHHEM MAIIMHBI M €€ MEXaHU3MOB, C
OYMCTKOW, MOWKOW, OKPACKOW KaK OTACIbHBIX ACTAIEH, TAK U MAIIUHBI B LIEJIOM,
C pa300pKOI MaIIMHBI, €CJIU €€ OTHPABJISAIOT MOTPEOUTENIO B pa300paHHOM BHUJIE.
[Iporecc cOOpKM — 3TO 3aKIIOYUTEIBHBIN ATAll B U3TOTOBJIEHWU MaliuHbl. Ha
HEM 3aBepHIaloT (OPMHUPOBAHHME CBS3CH, MPEANUCAHHBIX KOHCTPYKIIHEH
MAaITUHBI, U OIpenensieTcs ee kauecTBo. [Ipoiecc cOOpku HETb3s paccMaTpUBaTh

KaK YUCTO MEXAaHUYECKOE COCIUHEHHE AeTaJIEH.
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Bapianm

a) B oOmem cnyuyae noctwkeHue TpeOyeMol TOYHOCTH MAIIMHBI B
TEXHOJIOTUYECKOM  IIpoliecce COOPKM  OCYLIECTBISICTCS HE 4epe3 KOH-
CTPYKTOPCKHE, a TEXHOJIOrM4eckue pasMmepHble Lenu. [Io cBoemy crpoeHuro
TEXHOJIOTHYECKAsT pa3MepHas LENb MOJHOCTBIO COBMANAET C KOHCTPYKTOPCKOM,
€CJIM TOYHOCTh 3aMBIKAIOIIETO 3BEHA JIOCTUIAeTCs OJHUM M3 METOJOB
B3aMMO3aMEHAEMOCTH: MTOJHOM, HEMOIHOW WM TpynmoBou. [Ipu ucnonszoBanuun
METO/IOB MPUTOHKU W PETYJIMPOBAHUS BO3HUKAIOT Pa3MEpPHBIE CBSI3H, OTIMYHbIE
OT T€X, KOTOPBIE ONPEAEISAIOT TOYHOCTh 3aMBIKAIOLIETO 3BE€HA B KOHCTPYKIIUU U
JNedcTByromEed MamuHe. 1Ipy BBINOJHEHNH NPUTOHOYHBIX M PEryJIMPOBOYHBIX
paboT NPUMEHSIOT TMPUCHOCOOJIEHUS, KOHTPOJBHBIE YCTPONCTBA M JPYTYIO
TEXHOJIOTUYECKYI0 OCHAacTKy. CBOMMH pa3MepamMu U TOYHOCTBIO 3TH CPEACTBA
y4acTBYIOT B 0Opa30oBaHMM 3aMBbIKAlOLIEro 3BeHa. KpoMme TOro, Ha TOYHOCTb
3aMBIKAIOLIET0 3B€HA BIMUSAIOT TOTPEIIHOCTA  YCTAaHOBKM  INPUMEHAEMOMU
OCHACTKHM, [OIPEIIHOCTH  M3MEPEHUS M  OTKIOHEHWS, BO3HHUKAIOLIUE
HEIOCPEJICTBEHHO B IPOLECCE BBIITOIHEHUS IPUTOHKU WM peryaupoBaHusi. Bece

9THU MOTPCITHOCTH JOJIPKHBI OBITH OTpaHUYCHLBI JOITYyCKaMU.

6) TouHocTh peanu3alii pa3MEpHBIX CBsI3el B MalllMHE B TIPOIlECCE €e
COOpKH 3aBHCHUT OT MHOTHMX (DAaKTOpPOB, BIMSIOMIUX HA OTHOCHTEIHHOE
MOJIOKEHHUE JETAIE B MAIIMHE, TOYHOCTh HMX COIMNPSIKEHUS, OTHOCHUTEIBHOTO
JBIKEHUSI U HAJISKHOCTHh paboThl. [Ipexae Bcero mposiBIsitOT ce0si OTKJIOHEHHUS
(bOpMBI, OTHOCHUTEIIBHOTO ITIOBOPOTA, PACCTOSIHUS M Pa3MEpPOB IOBEPXHOCTEH
neranen. JIelucTBys B COBOKYITHOCTH, 3TU OTKJIOHECHUS TIPUBOIAT K OTKIIOHEHUSM
MOJIOKEHMS JieTajel OT TpeOyeMoro, K HENMpaBHILHOMY CONPSIKCHHUIO, TOTEpe
CBOOO/IbI MM TOYHOCTU WX JABUKEHUS U T.J. DTU SBJICHUS YCYTyOJISIFOT CHJIBI,
BO3JCUCTBYIOIIME Ha JeTanu. [IOCKONBKYy [eTamd MalluH —SBISIOTCA HE
a0COJIFOTHO TBEPJABIMH TEJIaMH, TO TOJ BO3JCHCTBHEM COOCTBEHHOM MAacChHI, a
TaK)K€ MAacChl JIeTaliel, MOHTHUPYEMBIX Ha HUX, CHJI KPETUICHUS 1e()OpPMUPYIOTCS
CaMH JICTAJIA B BX CTBHIKHU. JlehopMupoBaHUsS 0OO0MX BUJIOB SIBJISIOTCS MIPUINHAMH
U3MEHEHUS T'€OMETPUYECKON TOUHOCTH JAETAJEH MO BCEM IMOKA3aTENsIM, a CIE0-
BAaTEJIbHO, U MX TOJIOKEHUSA, IOCTUTHYTOTO JI0 MPUIOXKEHHUS Cuil. bombiioe
BIIMSTHUE HA TOYHOCTh pEaJM3alliM Pa3MEPHBIX CBSI3€HM B MAaIllMHE OKA3bIBAIOT

MOTPEMIHOCTH U3MEPEHUN.
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Bapianm 29

a) Bo3HuKkas Ha COCTaBISIIOIIMX 3BEHBSIX TEXHOJOTHYECKUX pPa3MEPHBIX
Henei, MOrPerIHOCTH U3MEPEHHS SIBISIOTCS YacTAMU CyMMAapHBIX OTKJIOHEHHM
3aMBIKAIOIUX 3BeHhEB. CBOIO JIOJII0 BHOCUT TaK)Ke€ HETOYHOCTh M COCTOSIHUE
PUMEHSAEMOI TEXHOJIOTUYECKOW OCHACTKH.

[IpyunHaMu MOTPEIHOCTEN COOPKU MOTYT OBITh OTHOCHUTEJBHBIE CIBUIU
aetaneidl mpu (UKCalUu JOCTUTHYTOTO MOJIOKEHUS C TMOMOIIbI0 TH(TOB. s
YCTaHOBKM INTU(TOB B JETANAX, COCAWHEHHBIX BHUHTaMH, HEOOXOAMMO
IOPOCBEPJIUTh U Pa3BEpHYTh OTBEPCTHUs. TpaHCHOPTHPOBAHHE COEIUHEHHBIX
nertaneil K MecTy oOpaOOTKHM OTBEpPCTHM, MX YCTAaHOBKAa HAa CTaHKE MOTYT
COTIPOBOXAATHCA TOMYKaMU U ynapamu. [Ipu oOpaboTke OTBEpCTHl Ha IeTanu
BO3/ICHCTBYIOT CHJIBI pe3aHus. Bce BMecTe B35TO€ MOXKET MPUBECTH K TOMY, UTO
OTHOCHUTENIFHOE TMOJIOKCHHE JeTaliel, NOCTUTHYTOE TMPH MOHTaXe, OKaXeTCs
HapylmeHHbIM. [lpuunmHamu mnorpemHocTedl COOpPKM MOTYT OBITh  TaKXke
NOMaJaHue B CTBIKM JEeTaleld IpsA3d M 3ayCEHLEB, 3aJUpbl HA MOBEPXHOCTAX
CONPSDKEHUS MPU COEJUHEHUU JIETANlel C HAaTAroMm, oOpa3oBaHUE 3a00HMH U TIP.

KadecTBO cOOpKM MallIMHBI BO MHOTOM 3aBUCHT OT KBATU(UKALIMKU COOPILIHUKOB.

6) CraTuyeckyl0 HACTPOWKY TEXHOJIOTMUECKOW CHUCTEMBbI COCTaBIISIOT
JEeNCTBUS, CBA3aHHBIE C NMPUJAHUEM B CUCTEME KOOpJAMHAT CTaHKa TpedyemMoro
MOJIOKEHUSI ~ NPHUCIOCOOJIEHUAM, O0a3UpyOIIMM  3arOTOBKY UM PEXYIIMM
MHCTPYMEHT, a TaK K€ PEXYIIMM KPOMKAaM HHCTPYMEHTa, U O0OECIeYEeHUEM B
CUCTEME KOOPJAMHAT CTAHKA OTHOCUTEIBHOIO JBHKEHHUS 3arOTOBKH U PEKYLIETO
HHCTPYyMEHTa ¢ TpeOyeMoi TOYHOCTBhIO. YacTh CTaTHYECKOW HACTPONKH
TEXHOJIOTUYECKOW CUCTEMBI OCYLIECTBIIAIOT B IIPOLIECCE M3TOTOBJICHMS CTaHKA,
OPYTyl0 4acTb NEpel, BBIMOJHEHUEM ONEPAUN TEXHOJOTMYECKHUX ITPOLIECCOB
W3TOTOBJICHUS JieTaJIEH.

YacTe CTAaTMYECKOW HACTPOMKH, IMPOU3BOAMMAs IIPU  U3TOTOBJIICHUHU
CTaHKa, 3aKJII0YaeTCsl B MOCTPOCHUH KMHEMATUYECKUX IIeTeil, oOecrieunBaronmx
C COOTBETCTBYIOIIEW TOYHOCTBIO OTHOCHUTEJIBHBIC IBHIKEHUS HCIIOIHUTEIBHBIX
MOBEPXHOCTEH CTaHKa, MPHUJIAHUU B CHCTEME KOOpJAMHAT CTaHKa TpeOyeMoro
MOJIO)KEHUS] €ro MCHOJIHUTEIBHBIM MOBEPXHOCTSAM, a Takke O0O0ecreueHuu
TpeOyeMoil TOYHOCTH (OPMbI KAaK HMCIOJHUTEIbHBIX TOBEPXHOCTEW, TaK H

HOBerHOCTefI, MaTCPpUAIN3YIOIHX IMIIOCKOCTH CUCTEMbBI KOOPpAHWHAT CTaHKaA.
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Bapianm 30

a) Meraiopexyliue CTaHKM BCEX THUIIOB OCHAIAIOT YCTPOWCTBAMH,
MO3BOJISIOIIMMH YCTAHABIMBATh PEXYIME KPOMKH HHCTPYMEHTOB Ha TpeOyeMoOM
pPacCTOSHMM B HANPABJICHUM BBLACPKUBAEMOIO JIMHEWHOIO pa3mepa OT
UCIIOJTHUTENBHBIX MOBEPXHOCTEW CTaHKa WM Ipucrnocodnenus. Takum oOpazom,
CTaTMYECKYI0 HACTPOWKY CTaHKa Ha IOJIyYE€HUE JIMHEHHBIX pa3MepoB OOBIYHO
OCYILECTBIISIIOT METOJIOM perympoBanus. Hactpoiika CBOAUTCS K yCTAHOBJIEHUIO
HETIOCPEACTBEHHOM JIMHEMHOM CBS3U MEXKY PEXKYILIUMH KPOMKaMU HHCTPYMEHTA
Y TIOBEPXHOCTSIMU CTaHKa WUJIM MPUCTIOCOONIEHUS, 0a3UPYIOIIEro 3ar0TOBKY.

3amauy oOecmedeHHuss TMPU HACTPOMKE TOYHOCTH IOBOpOTa 0OpabdaThI-
BAEMbIX MOBEPXHOCTEH 3aroTOBKH OTHOCUTENIBHO €€ TEXHOJOIMYEeCKUX 0a3 B
HOJABJISIONIEM OOJBIIMHCTBE CIIy4aeB PEIIAlOT METOAOM MOJIHON MM HEMOJIHOM
B3aMMO3aMEHAEMOCTH. TOJIbKO B pEOKHX CIydasX CTaHKA OCHAILAIOT
YCTPOMCTBaMH,  IO3BOJSIIOIIMMHM  PETYJIMPOBAaThH  YIJIOBOE  IOJIOXKEHHUE
WCIIOJIHUTENIBHBIX ~ TOBEPXHOCTEN CTaHKa. Crarnueckas HacTpOMKa
TEXHOJIOTUYECKOW CUCTEMBI MOXKET MPEAUIECTBOBATh YCTAHOBKE 3arOoTOBKH, HO

MOJKCT ITPOBOAUTHCA M ITIOCJIC HCC.

6) IlorpemHocTH, BO3HUKAIONIME HA KaXKIOM W3 JTAMOB OIEpaluu,
SBJISIFOTCSL CJICJICTBHEM TMPOSIBJICHUSI MHOTUX (DAKTOPOB M CyMMaMH YaCTHBIX
OTKJIOHEHUH, MOPOKAAEMBIX AEHCTBUEM 3TUX (AaKTOPOB. PaccMOTpUM NMpUUYMHBI
BO3HUKHOBEHUSl IOTPEIIHOCTE yCTAHOBKM 3aroTOBKHM, CTaTHYECKOW W
JTAHAMUAYECKOW HACTPOUKH TEXHOJIOTHUYECKOW CUCTEMBI.

ITon ycTaHOBKOM 3aroTOBKM MOHUMAIOT €€ 0a3WpOBaHUE M 3aKpEIjICHUE
HETMOCPE/ICTBEHHO Ha HCIOJHHUTENbHBIX MOBEPXHOCTSAX CTaHKa, JHOO B
NPUCTIOCOOJICHUH, YCTAaHOBJIIGHHOM Ha HHUX. 3arotoBKy 0a3upylooT B
MPOCTPAHCTBE TIOJ BO3JICUCTBHEM CHUJI, HEOOXOOUMBIX IS OpPUEHTAIUU
3arOTOBKM B CHUCTEME KOOpJAuHAT cTaHka. O MpaBUIBHOCTH Oa3upoBaHUs
3arOTOBKU CYHAST IO pe3yJibTaTaM H3MEPEHHs] €€ MOJO0XKEHUS OTHOCHUTEIbHO
UCIIOJIHUTENbHBIX ~ TOBEPXHOCTEH  CTaHKa  WIM,  €CJHU IPUMEHSIOT
MPUCTIOCOOJICHHE, TIO TIOJHOTE KOHTaKTa 3arOoTOBKM C  0a3upyHOIMIMMHU
alIeMEHTaMu Tnpucnocobsenusi. B mpouecce 0a3upoBaHusl OTCYTCTBYIOT CHIIBI,
crocoOHbIe creopMHUpoBaTh 3aroToBKY. TeM He MeHee mpoliecc 0azupoBaHUS

COIIPOBOKAACTCA IMMOIrPpCIIHOCTLBIO.
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1.5 Hanpsam minroroBku: 0904 — Metanypris
Bapianm 1

a) B mammHocTpoeHMHM M HpUOOPOCTPOECHUH, CTPOUTEIBCTBE U JAPYTUX
OTpacisix HapOJHOTO XO3SHCTBA pAa3IMUYHbIE METAUIHYECKUE U3JEHUS U
3arOTOBKU TOJIY4alOT 0OOpabOTKOW JaBiICHUEM B TOPSYEM WU XOJIOJHOM
COCTOSTHMH (TUTACTUYECKOM AedopMalueil), pe3aHuemM, IpeccoBaHUEM MOPOIIKOB
C TOCJIEYIOIINM CIEKAaHHEM, CBApKOW U JINTheM. CYIIHOCTh NOJYYEHHS OTIUBOK
3aKJIIOYAETCS B TOM, YTO pACIUIABICHHBIA M MEPErpeThlid CIUIaB 3aJaHHOTO
COoCTaBa 3aJIUBAeTCs B JIUTEHHYIO (OpPMY, BHYTPEHHSS IOJIOCTH KOTOPOM C
MaKCHUMaJIbHOW CTENEHbIO MPUONKEHUS BOCHPOU3BOIUT KOHPUTYpALUIO U
pasMmepbl Oynymiero usnenus. [lpyw oxJia)kaeHMM MeTajl 3aTBEPIEBACT U B
TBEPJOM COCTOSIHUHM COXPAaHSET OYEPTaHUsS TOW MOJIOCTH, B KOTOPYIO OH ObLI
3aUT. bBosbllias 4acTh CYIIECTBYIOIIUX TEXHOJIOTHH OOpabOTKU METaIJIOB
BKJIFOYAET CTAUIO MOJyUYEHUs JIUTOM 3aroToBKHU (cnutka). M3 aToro cineayert, uto
HaubOonee »H(P(EKTUBHON SBISETCS JUTEHHAsT TEXHOJOTHUS, IO3BOJISIONIAs
MnoJly4aTb H3AENIMSg HEOOXOAMMBIX KOH(PUIYpaluu, pa3sMepoB U CBOMCTB
HEIMOCPE/ICTBEHHO M3 paciylaBa NpH MUHUMAJBHBIX 3aTpaTax JHEpPIruH,

MaTepHuasoB U TPyJa.

0) IlepcreKTMBHOCTh JUTEHHON TEXHOJOTMU OOYCIOBIMBAETCS TaKXKe
YHUBEPCAIBHOCTBIO, TO3BOJIIOLIEH TOJIy4aTh U3/ENNs U3 CIUIABOB MPAKTUYECKU
a000ro cocraBa, B TOM 4YHCIE€ W3 TPYAHOACPOPMUPYEMBIX, MacCOl OT
HECKOJIBKMX I'PAMMOB JI0 COTEH TOHH, C pasMepaMu 10 JECATKOB METPOB. Teopus
U MpaKkTUKa JMUTEHHOrO ITPOM3BOACTBA HAa COBPEMEHHOM 3Tale IO3BOJISET
MOJIy4aTh M3JIETUsl C BBICOKUMH CIYXEOHBIMH CBOMCTBaMH. CBUIETEIHCTBOM
TOMY SIBJIIETCS HaJieXKHasi paboTa OTJIMBOK B PEAKTUBHBIX JABUTATEIIAX, ATOMHBIX
HSHEPreTUYECKUX YCTaHOBKaX, APYI'MX MallMHAX W YCTAHOBKaX OTBETCTBEHHOIO
Ha3HauyeHus. B Hacrosiiee BpeMsi B MUpe 00beM (PACOHHBIX OTIMBOK W3 BCEX
cru1aBoB coctaBisieT 75—80 muH. T. B mocneanue roasr 00hemM Ipor3BOICTBA TI0
Macce cradunusupoBaics. OCHOBHAs TEHACHIMS Pa3BUTHS 3aKIIOYAETCS B POCTE
KauyecTBa OTJMBOK, TIOBBIIIEHUH TOYHOCTH HUX Pa3MEpOB, CHIKEHHUH
MeTalJIoOeMKoCcTU. Bce 3To0 BMecTe B3dTO€ OOEcCneunmBaeT PpPOCT KOJIMYECTBA

BBIITYCKACMBbIX OTJIMBOK.
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Bapianum

a) JluteitHas pa3oBas mecuyaHasi ¢opMa B OOJBIIMHCTBE CIy4aeB COCTOUT
U3 JIBYX TONyQOopM: BEpXHEM M HUKHEH, KOTOPHIE MOJIyYaloT YIJIOTHEHUEM
(OpPMOBOYHOM CMECH BOKPYT COOTBETCTBYIOIIMX YacTel (BEpXHEH W HIDKHEH)
JEPEBSIHHON WM METaVIMYECKOM MOJENIN B CIEUUATIbHBIX METAUIMUYECKUX
pamkax — ormnokax. Mozaenp oTauM4aeTrcs OT OTIMBKU pa3MepamH, HaJudyueM
(OPMOBOYHBIX YKJIOHOB, OOJIETHAIOIIMX M3BICYCHHE MOJEIH U3 (QOpPMBI, H
3HAKOBBIX YacTeW, MPEAHA3HAUEHHBIX ISl YCTAHOBKH CTEPXHS, OOpa3yIolIero
BHYTPEHHIOIO TOJIOCTh (OTBepcTHE) B OTIMBKE. CTepKEHb HW3rOTOBISIIOT W3
CMECH, HallpuMep MecKa, OTIACNIbHBIE 3€pHa KOTOPOTO CKPEIUIAIOTCS MPU CYILIKE
WIA XUMHYECKOM OTBEPKACHHUU CIIEHUATbHBIMU KPEIUTENSIMHU (CBA3YOIUME). B
BEpXHEl mnonydopmMe € MOMOIIBIO COOTBETCTBYIOIIMX MOJIENEH BBIMOIHIETCS
BOPOHKA U CUCTEMA KAHAJIOB, IO KOTOPHIM M3 KOBIIIA ITOCTYIAET JTUTEHHBIN CIJIaB
B IMOJOCTh (OpPMBI, W JAONOJHUTENbHbIE TOJOCTH — mnpudbum. Ilocne
YIUIOTHEHUSI CMECH MOJEJIN COOCTBEHHO OTJIMBKH, JIMTHUKOBOM CHCTEMBI U
npuOblIell  U3BJIEKAIOT U3 NodaydopM. 3aTeM B HIDKHIOO —OJIypopMy

YCTaHABJIMBAIOT CTEPKEHb M HAKPBIBAIOT BEPXHEHN MOITY(POPMOH.

06) HeoOxomumass TOYHOCTh COEIUWHEHHUS OOECIEYMBACTCS IITHIPAMH U
BTYyJIKAaMU B omokax. [lepen 3amuBKoii criaBa BO U30€KaHKE MOAHATHS BEPXHEH
noayQopMbl  KHAKAM  pPAcIUIaBOM  OMOKH CKPEIUIAIOT Jpyr C JAPYrom
CIeHMAIbHBIMM CKOOAMM WJIM Ha BEPXHIOIO OIOKY YCTaHaBJIMBAIOT Tpy3. B
pa3oBbIX mecuanbix Gpopmax mpousBoasit ~80 % Bcero o6beMa BhITyCKa OTJIMBOK.
OnHako TOYHOCTh M YMCTOTA MX MOBEPXHOCTH, YCIOBHUSl TPyAa, TEXHUKO-IKO-
HOMHYECKHE  TOKa3aTeld HE  BCErla  yJIOBIETBOPSIIOT  TpeOOBaHUAM
COBPEMEHHOT'O MPOU3BOICTBA.

Meramueckue CIUIaBbl B TBEPJAOM COCTOSIHHUHM TIPEJICTABISIOT COOO0M
100 PacTBOP PA3IUMYHBIX JIETUPYIOMIMX J00aBOK (METAJIOB U HEMETAJIOB) B
METajie-OCHOBE, JIMOO  MEXaHMYECKYyldD CMeChb TaKhX pacTBOpPOB H
MPOMEXKYTOUHBIX (ha3, 0Opa30BaHHBIX OCHOBOW M JICTUPYIOUIUMH J0OaBKaMHU.
Kpome ocHOBBI u nerupyromux 100aBOK (KOMIIOHEHTOB), B CILJIaBax BCeTa
MPUCYTCTBYIOT MPUMECH, MOMAJAIOIIME B IMPOIECCE MPUTOTOBJIEHUS CIUIABOB.
[Ipumecu MoOryT OBITH PACTBOPEHBI B CIUIABE WJIM >K€ MPUCYTCTBOBATH B

HEPAaCTBOPEHHOM BHJIE, 00pa3ys B3BECh.
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Bapianm

a) JXungkue MeTaqIM4ecKue CIUIaBbl MPUHSITO HA3bIBATh PACIUIABAMH.
Meramueckie paciuiaBbl MPEACTABISIIOT COOOW OYEHBb CJIOXKHYIO CHCTEMY,
colepKallyro OO0JbIIOE KOJWYECTBO B3BEUIEHHBIX YaCTUL HEPACTBOPHUMBIX
npuMmeceil. Bo MHOrumx ciydasx —MeTaJUIMUYEeCKHE  pacIulaBbl  UMEIOT
MUKpPOT€TEpOT€HHOE CTpoeHHe. B TexHuuyeckux pacuerax MeTaInuyecKue
pacijiaBbl MOXHO YCJIOBHO CYHMTaTh HUCTUHHBIMM pacTBopamu. Paznuyaror
YepHble W I[BETHbIC cIulaBbl. CIlaBbl Ha OCHOBE »Keyie3a (YyTYHbl M CTalld)
Ha3bIBAIOT YEpHBIMU. [[BETHBIMM HA3BIBAIOT CIJIaBBI HA OCHOBE MeAu (OpOH3HI,
JaTyHW), QIIOMUHUS, [MHKA, MarHus W 1p. MeTalsIM4ecKue CIUIABbI,
UCIIOJIb3YEMbIE B HAPOAHOM XO3SIIICTBE, MOXHO MOJIPA3/ICIIUTh HA JBE T'PYIIIbI:
nedopmupyembie u autTelHble. [lepopMupyeMbie cruiaBbl MpeaHa3HAYEHBI IS
noiaydeHus: Jae(opMUpPOBAHHBIX TMOJYy(HaOpUKATOB — TMOKOBOK, IIITAMIIOBOK,
pa3IMYHBIX  BUJOB  Mpokara (mpodwuieid, JTUCTOB, MPOBOJIOKH). U3
neOpMHUpPYEMBIX CIUIABOB BHAYalle TMOJY4YalOT CIUTKH, KOTOpBIE 3aTeM
neOpMHUPYIOT pa3IUYHBIMU criocobamMu 00paboTku naBiieHueM. M3 muTelHbIX

CILIaBOB IIOJIy4aroT CpaCOHHBIC OTJIMBKH.

0) Yerkoro paszzieneHus CIUIaBOB Ha JedOpMUpYEMble M JIMTEHHBbIE HE
cymectByeT. imeercs psii MapoK CTalieid, JaTyHel, OpOH3, KOTOPBIE UCTIOIb3YIOT
KaK JUIsl TIOJydeHHs] JAe(POPMHUPOBAHHBIX Moday(aOpukaToB, Tak U I
MPOU3BOACTBA (PACOHHBIX OTJIMBOK. UYryHbl SBJISIOTCS TUIIWYHO JUTEHHBIMU
CILJIaBAMH, KOTOpBIE HUKOTAa HE MOJIBEPraroT IJIACTUYECKOMY
nepopmupoBanuto. Kpome paGouux crjiaBoB, MIyIIMX HEMNOCPEICTBEHHO Ha
noJiyueHre (HacCOHHBIX OTIMBOK WIH JAeOPMHUPOBAHHBIX MOTYy(HaOpPUKATOB, B
JUTEHHOM MPOU3BOJICTBE U B METAJUTYPIUH

[IInpoKO MCHONB3YIOT TaK Ha3bIBAEMbIE JUraTyphl. JIuratypon Ha3bIBarOT
CIUIaB, MPUMEHSIEMBIM TOJBKO B MPOLECCE TMOJYy4YeHHs padodMX CIIaBOB.
Jluratypa coCcTOUT OOBIYHO M3 OCHOBBI pabOdYero crjiaBa ¢ J00aBKaMU OJHOTO
WIM HECKOJIbKUX JIETUPYIOIIUX KOMIIOHEHTOB pabouyero CcIjiaBa; IMpU HTOM
coJiepKaHue JIETUPYIONTUX KOMIIOHEHTOB B jurarype B 10—20 pa3 Gonbire, uem

B pabodyeMm cruiaBe.
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Bapianum

a) TexHonmoruss NPUTOTOBICHUS METAUIMUYECKUX PACIUIABOB JOJIKHA
obecrieunBaTh BBICOKOE Kaye€CTBO OTJIMBOK, OBITh MPOCTOM U HAJEKHOM,
OCYILIECTBIISATHCS C MUHUMAJIBHBIMU PAcXOJaMU METAaJJIOB, SHEPTUU, Pa3INUHBIX
MaTepuagoB, TPYAOBBIMU 3aTpaTamMHd, C HaWUMEHBIIUM YyIIEpPOOM 3I0POBBIO
paboTaloMUX U COCTOSIHUIO OKpYy»Karorieh cpeapl. Co3maHue Tako TEXHOJIOTHUU
HEBO3MOKHO 0€3 3HaHUS (QU3UYECKUX U (PU3UKO-XUMUYECKUX CBOMCTB KUIAKUX
METaJUIOB W CIUIaBOB, 0€3 aHaM3a BO3MOXKHBIX IPOIIECCOB B3aMMOJCUCTBUS
pacIijlaBOB C ra3amu, C OTHEYNOPHBIMH MaTtepHajiaMu W T. A. Temmeparypa
IIJIABJICHUS METaJIJIa BO MHOTOM IIPEIONPEACIIICT UCIIOIb3yEMbIC MPH TIIIaBKE BUJT
TOIUIMBA WJIM SHEPTUM MU CIMOCO0 HarpeBa Metayia. Temrmeparypa IJIaBICHHS
CIUIABOB MOKET OBITh OJIHO3HAYHO OMNpeJeieHa 10 COOTBETCTBYIONICH
IyarpaMmMe COCTOSIHUSL. DTO JOBOJILHO MIPOCTO CAENATH JJIsl TBOMHBIX U TPOUHBIX
CILIaBOB. B ciyyae k€ MHOTOKOMITOHEHTHBIX CIUIABOB C OOJIBIIUM COJIEPKAHUEM
n00aBOK  HEOOXOAMMO  IpuOeratb K  MpakTHYeCKuM  3amepaM. Ilpu
IPUTOTOBJICHUHM  CIUIABOB  JKEJIATEJIbHO, YTOOBI TeMmIlepaTypa IIJIaBJICHHS

BBOJIMMBIX J0OOABOK ObliIa OJIM3Ka K TEMIIEpaType paciuiaBa.

0) Ilpu BBeaeHMM TYromjaBKMX JOOABOK 3aTATMBAETCS IIaBKa, YBEJH-
YUBAIOTCS MOTEPU METAJIa B pe3yJbTare ero okuciaeHus. CIHIIKOM HU3Kas
TeMIlepaTypa IUIaBJICHHUsS [O00ABOK BBI3BIBAET 3aTPYAHEHUS TIpHU IJIABKE;
MOCKOJIBKY Takue I00aBKH MOTYT 3aTepsAThCA B IUIAKE, CTPEMSTCS MOA00paTh
Takol BMJ 100aBKM, YTOOBI pa3HHIA TEMIEpaTyp HMX IUIABJICHHUS W pacijaBa
ObL1a HAUMEHBIIEH. DTO JOCTUTACTCS IPUMEHEHUEM JIUTaTyp.

[I10THOCTP METAJJIOB M CIUIABOB IPEIONPEACISET MAacCy 3arOTOBKH U
u3nenus. JlaHHple O TMJIOTHOCTHM HEOOXOJUMBI JJIsi ONpPENENICHUs KOJIWYEeCTBa
pacruiaBa, HY>KHOTO JUIsl 3allOJHEHHUsS JUTeHHOW (opMbl. 3HaHUE IJIOTHOCTEH
paciiaBa U Bcex J00aBOK, KOTOpbIE MPEACTOUT BBECTU B CILIAB, MO3BOJIAET
NpeIBUIETh UX MOBEJCHUE U PALMOHAIBHO MPOBOIUTH IaBKy. Eciu nobGaBku
o0JafaloT 3HAUUTENBHO MEHBIIEH IJIOTHOCTHIO, YE€M paciuiaB, OHM OyayT
IJIaBaTh Ha IIOBEPXHOCTH, OKHUCIATHCS M OLUIAKOBBIBATBHCA. Ecnm ke OHHM
3HAUUTEIBLHO TSKEJee paciuiaBa, TO OyIQyT MOrpy>KaTbCs Ha JHO IUJIABUIIbHOMN
BAaHHBI, U HE BCETJa YAAETCs HAJIE)KHO MPOBEPUTH, HACKOJIBKO ITOJIHO OHU PacTBO-

PUIIKCH.
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Bapianm
a) Jlns muiaBKM CIJIaBOB HA OCHOBE HUKENS U jKelie3a OOBIYHBIN IIaMOT
HETIPUTOJIEH M3-32 HEJOCTATOYHON OTHEYHNOPHOCTH, IIO3TOMY HUCIOJB3YIOT AUHAC
(U151 TIUTAaBKU YTIICPOAUCTHIX CTalei), MAarHE3UT, XPOMOMArHe3uT, [IUPKOH.
Jl7is TUTaBKU TYTOIUIABKUX METaIOB (TUTaHA, XpoMa, LUPKOHUS, HUOOUS,
MoyInO/ieHa, BoJb(pamMa) HUKAKUE OTHEYMOPHBIE MaTepHalbl HEMPUTOTHBI IO
NpUYMHE HEIO0CTaTOYHOW OrHEYHNOPHOCTH W AaKTUBHOTO B3aWMOJICHCTBHUSA C

pacIuiaBoM, HMEIOIUM TeMmeparypy Gomee 2000 °

C. Ilostomy Bce
TYTOIUIaBKHE METAJUIbl IUIABAT B CIELUAJIBHBIX MEIHBIX BOJIOOXJIAXIAEMbIX
TUJISIX-KPUCTAJUIM3aTOpax. B kauecTBe OrHEymOpHOro Marepuana sl IUIaBKA
METaJUIOB MHOT/IA MCHOJB3YIOT rpadut. YHUCThI rpadUT MPUTOJEH UMb IS
IPUTOTOBJICHHS CIUIAaBOB, HE pacTBOpstomux yraepox. Kpome Ttoro,. ero
npuMeHeHue TpeOyeT 3anmTHoM arMocdepsl, mockoasky Bbie 600 °C rpadur
Ha Bo3ayxe OblcTpo cropaer. Kak go0aBka B OKCHAHBIE OTHEYHOpPHI, IpauT
MOBBIIIAET CTOMKOCTh MaTepuana. M3 mogoOHBIX MaTepuanioB HW3BECTEH
rpaputommamor  (40—50 % rpadurta), MHPOKO HCMOIB3YEMBIH IS

M3rOTOBJICHUS IJIABUJILHBIX TUTJICH.

0) B mpoliecce miaaBku Bcerja MMEIOT MECTO MOTEpH MeTajia, TaK 4To
Macca MOJIYYEHHOIO paciiaBa OKa3bIBA€TCS HECKOJIBbKO MEHBIIIE MacChl METasIa,
3arpy>kK€HHOI0 B N€Yb WK TUreNb. [loTepu mpu miIaBKke COCTaBISIOT OT JECATHIX
JOJIEW TIPOILIEHTA 10 HECKOJBKUX NpPOLEHTOB. [loTepu CBsA3aHBI ¢ OKUCIEHUEM
MeTajula, ero UCHapeHneM, B3auMOEICTBUEM C OTHEYNIOpHOU (pyTepoBkoi. Bech
METasll, KOTOPBIN 3arpyKaeTcs B Neub IS TJIaBKH, Ha3biBaeTcs muxTtou. [lnxra
MOXKET COCTOSITh M3 YHCTBIX METAJUIOB, IMOJYYEHHBIX C METAJLTYPTrAYECKUX
OpeANpUsATANA, a TakKe OTXOJIOB U JIOMa, I[OJYYEHHOTO CO CTOPOHHI,
COOCTBEHHBIX OTXO/JIOB B BUJIE OpakoOBaHHOM MPOAYKITUU
MeTalI000pabaThIBAIOIINX IIEXOB, CTPYXKKH, OPaKOBAaHHBIX OTJIMBOK, JUTHUKOB,
npuoObUieli. Bce O5TH MIMXTOBBIE MaTepUallbl 3arps3HEHbl TEeCKOM, T, €.
kpemHe3eMoM. [lpu mmaBke oOpasyromuecs OKCHIIBI METAJUIOB CIIABJISIOTCS C
KPEMHE3€MOM, M BO3HHUKAE€T €CTECTBEHHBIM IUIAK, COAEPXKAIIMA METaUl B
CBA3aHHOM BHze. Kpome Toro, B IUIake MMEIOTCS Karuld CBOOOJHOTO MeTaslia,
MEXaHUYECKH 3aXBauC€HHBbIE MPU TMEpEeMEIIMBaHUM. TakuM 0O0pa3oM, YacTh

MCTaJllIa TEPACTCS CO HMIIIaAKOM.
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Bapianum

a) DBoNpIIMHCTBO JNHMTEWHBIX CIUIABOB  XapaKTepu3yeTcss  OOJbIIUM
yAETBHBIM 00bEMOM B JKMJIKOM COCTOSTHHH, 4yeM B TBepaoM. Eciu Obl BO Bpems
(dopMupOBaHUs OTJIIMBKHU B TUTEHHON (popMe yMeHbIIEHHE 00beMa MPOUCXO U0
BO BCEX €€ YacTAX OJHOBPEMEHHO, TO CIEACTBHEM YCalKu ObUIO OBl TOJIBKO
YMEHBIIICHHE pa3MepoB. B peaybHBIX YCIOBUSX 3aTBEplEBAaHUE DPA3JINYHBIX
yacTeld OTIMBKM MPOUCXOJUT HepaBHOMepHOo. Korma HapyXHble —clou
3aTBEPACIOT M U3MEHAT 00BEM M pa3Mephl, BO BHYTPEHHUX 30HAX €II€ HAXOIUTCS
KHUJIKHUI CIJIaB, KOTOPBINA JOJKEH MPETEPIeTh 3HAUUTENBHO OOJIBIIYIO YCAJIKY IO
CpaBHEHHMIO C 3aTBepleBUIMMU cjosaMu. [locie OKOHYAHUS —OXJAKICHUS
OKaXXeTCs, YTO 00BbeM BHYTPEHHEH 4YacTu OTIMBKU YMEHBIIMJICS OOJbIIE, YEM
00BbeM, OTpaHUYCHHBIN BHEITHUMH KOHTYpPaMU BCEW OTJIMBKU. BHYTpU OTIMBKHU
OKaXyTCs ycaJlouHble TIIOJIOCTH, HE 3aloJHEHHble MeTaioM. B xoxe
3aTBEpACBaHMUS OTJIMBKM OOBEMHAs ycaJaka MPOSBISETCS B BHUAC KPYITHBIX
IyCTOT — YCaJI0UYHbIX PAKOBUH U MHOTOUYMCJIEHHBIX MEJKUX MOp — yCaJ04YHON
HOPUCTOCTU. PaccMOTpUM MeXaHu3M 00pa30BaHUs COCPEJOTOUEHHON yCaI0UHOM

PAKOBUHBI B IPOCTOW HUJIMHIPUYECKONU OTIIUBKE.

06) Ecam oxnaxneHue OTIMBKM HUIET C YETHIPEX CTOPOH, TO BHayaie
oOpa3zyeTcst TBEp/Iblil Ci0i TI0 BceMy KOHTYpY GopMel. [Ipu 3aTBepaeBaHuu ciaos
MIPOMCXONT CHIDKCHHUE YPOBHSI paciijlaBa, U OH OTXOJUT OT BEPXHEU KOPKH C
oOpa3oBaHHEM 3a30pa. OTO MPUBOJUT K YMEHBIICHUIO TEIUIOOTBOJA Yepe3
BEPXHIOIO MMOBEPXHOCTb.

OTNMBKH C YCaJOYHBIMU PaKOBHHAMH B CEUCHUHU B OOJIBIIMHCTBE CIy4YacB
HETIPUTOIHBI IS WCIIOIB30BAHUSA, TIOITOMY TPH HMX HM3TOTOBJICHUU CTPEMSTCS
BBIBECTH YCAJOYHYI0 PAKOBHUHY B JOTOJHUTEIbHBIM OOBEM, Ha3bIBAEMBIH
npuObLIbi0. [IIIOTHOE CTpOEHHE OTIIMBKH MOXET OBITh OOCSCIICUEHO JIUIIb TIPH
OCYIIECTBJICHUU TIPUTOKA KUJIKOCTU U3 MpUObLTH. ECTECTBEHHO, UTO CILJIaB B HEH
JIOJDKEH 3aTBEp/IeBaTh B MOCIEAHION OUepe/b.

[Ipu wm3rotoBiacHUM (ACOHHBIX OTJIMBOK CO CTEHKAMH Pa3IMYHOMN
TOJIIUHBI MPUOBUTA YCTAaHABIUBAIOT HAJl UX TEPMHUCCKUMU y3JIaMH, T. €. TAKUMH
94acTsIMHU, KOTOpBIE, 3aTBEPACBast TIOCICTHUMHU, 00ECIICUNBAIOT MUTAHUE KUKUM
CIUTaBOM 0oJieeé TOHKMX CTEHOK M CaMd [0 O9TOM MPUYMHE HCIBITHIBAIOT

HEOOCTAaTOK B MCTAJIJIC I q)OpMI/IpOBaHI/IH IIJIOTHOI'O CTPOCHUS.
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Bapianm

a) Ilpm mocnemoBaTtenbHOM 3aTBEPACBAHWM OTIUBKH B OTCYTCTBHH
AByx(ha3HON 30HBI, U3MEHEHHE 00beMa MeTallia B CBSI3U C HapacTaHWEM TBEPAOi
KOPKH KOMIICHCUPYETCSI CBOOOJHO TEKYIIUM pAcIUlaBOM. B Takux OTIMBKax
ycaaka TPOSBISICTCS B BHJE KOHIGHTPHUPOBAHHOW YCAJ0YHOW PaKOBUHBIL.
O0bemHast ycajJka B OTJIMBKax M3 CIUIABOB C HMHTEPBAJIOM KPHUCTAUIA3ALNU
MPOSIBJISIETCS. HE TOJIBKO B BHJIC PAKOBUHBI, HO W B BHJIE ITOPHUCTOCTH.
3aTBepAcBaHNe OTIMBOK W3 MOJOOHBIX CIIJIABOB MPOUCXOIUT C 0Opa3oBaHUEM
AByx(}a3HOMW 30HBI, KOTOpas HEOJHOPOJHA IO KOJWYECTBY BBIJCIUBIICHCS
TBepoi (a3pl. Ta yacTh nByx(ha3HOM 30HBI, B KOTOpor Haxoautcs 35—40 %
TBEPIbIX KPUCTAILJIOB, IPEJICTABIAECT COOON HENPEPHIBHBINA KapKac U3 JICHIPUTOB
U MOXET PacCMaTpHUBAThCS KaK KamWUIIpHO-TIoprcToe Teno. C 3TOro MOMEHTa
MMATAHUE OTJUBKHU OIPEACIISICTCS 3aKOHOMEPHOCTSIMHA TMPOHUKHOBEHUS >KHJIKOTO
MeTaiia B TBEPIOKUIKYIO 30HY. [Toka B 1IeHTpaibHON 30HE OTIMBKU HAXOJIUTCS
KUAKAA MeETall, KOMIICHCUPOBAHHE YCAJKUW €€ 3aTBEp/ACBAIONIUX 4YacTel
IIPOUCXOJIUT BECbMa MHTEHCUBHO, JaKe MPH MPOTSHKEHHOCTU 30HBI B HECKOJIBKO

ACCATKOB MUJIJIMMCTPOB.

0) YcinoBus NMUTaHUS PE3KO M3MEHSIOTCS IS CIUlaBa, HaXOMSIIErocs B
IIEHTPAJIbHON YacTu OTIMBKU. JIByxdas3Has 30Ha pacrnpocTpaHsAeTCs Ha BCe
CEYEHHUs OTJIMBKH, 30HA KUJKOTO pACIUIaBa OTCYTCTBYET, UTO COOTBETCTBYET [V
CTaIuy 3aTBEpPACBaHUs OTIUMBKHU. lIpomomkaromieecs: OXJaXIEHUE BBI3BIBACT
KPUCTAJIN3ALUIO OCTATOYHOM KUJAKOCTH B MEKOCHOM IIPOCTPAHCTBE ICHAPUTOB.
I[Io oxoHuaHuM 3aTBEpPACBAHUS I[IOYTH BCSA LEHTPaJbHAasl YaTb OTJIMBKHU
OKa3bIBaCTCAd ITOPUCTOM BCIIEACTBUE YCAAKU KUAKOCTH, OCTABLICHCA MEXKIY
BETBSIMU  JleHApuTOoB. Kaxknas mopa mpeactaBisieT coOOMl  MalleHbKYIO
U30JIMPOBAHHYIO YCA/IOYHYIO PAKOBUHY HEMPaBUIbHON (opMbl. Takum 00pazom,
OTJIMBKA U3 CIUIaBa C MHTEPBAJIOM KPHUCTATU3AINHI MOXKET OBITh MOPaKeHA Kak
yCaJlOYHOW pPAKOBMHOM B BEpPXHEW YaCTHU TEPMHUUECKOrO y3Jla, TaK U
IIOPUCTOCTBIO,  PACIOJOKEHHOM B  LIEHTPAIBHOM 4YacTHM  OTJIMBKH,YaCTO
HEMOCPEJCTBEHHO TMOJI pakoBUHOW. CyMMapHbIi 00bEM paKOBUHBI M IOP
COCTAaBJISIET OOIIYIO BEJIMYMUHY YCaJIKH, XapaKTepHYIO JJI1 JaHHOTO cIijiaBa. Yem
BbINIe NByX(da3Has 30HA MPU 3aTBEPACBAHUHM OTIMBKH, TEM OOJBIIUNA 00BEM

YCAJAKH IIPUXOAUTCA HA ITOPHI.
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Bapianm

a) B KpynHBIX MacCUBHBIX OTJIMBKAX WJIM CIUTKAX U3 CILIABOB C IIHMPOKUM
MHTEPBAJIOM KPUCTAJUTM3ALMHU IPU MEJICHHOM OXJIAKJIEHUU 4acTO HAOJII0AaeTcs
0COOBII BUJI 30HAJIbHOM JIMKBALIMH, Ha3bIBAEMOW KOHYCOM OCaKIeHUs1. B HuxkHel
YaCTH OTJIMBKM WM CIIMTKAa HAXOJIUTCS CIUIaB C IOHMKEHHBIM COJEpKaHUEM
JIETKOIJIaBKUX KOMIIOHEHTOB, KOTOpBIA 00pa3yeTcss B pe3yibTaTe OCaXIACHHUS
TBEPBIX YACTHUL], IMEIOUIUX OOJIBIIYIO IJIOTHOCTH MO CPABHEHUIO C KUIAKOCTHIO
B MEpUOJ, KOrJa 3TOMY IPOLIECCY HE MPENSATCTBYET KOHBEKIUSA. DTO BO3MOMKHO
TOJBKO B TOT NEPUOJ 3aTBEPACBAHUA, KOTJa pacCIUlaB NOTEPSUl TEIUIOTY
neperpeBa. B 1eHTpe OTIMBKM TeMmmeparypa MOAJCPKHUBACTCA  CaMoOe
JUINTEIbHOE BpEMs U, CJEI0BATEIbHO, OCEJAaHUE 4YacTHIl 3/1ech Hauboiiee
IPONOJDKUATENBHOE. 1103TOMY 30Ha HEOAHOPOIHOIO XHMMHYECKOIO COCTaBa B
JAHHOM 4YacTW CIUTKAa UMEET (opMy KOHYca C BEPIIMHOM B LIEHTPAIBHOW €ro
yacTu. Hanbosiee THIMYHOE MPOSIBICHUE 30HAIBHOM JIMKBALlMU COCTOUT B TOM,
YTO B TOPU3OHTAIIBHOM CEYEHUM OTIMBKUA XMMHUYECKHM COCTaB HEOAMHAKOB. B
3aBUCUMOCTH OT XapakTepa paclpeleleHUs JIUKBUPYIOIHUX KOMIIOHEHTOB CIIJIaBa

TaKyI0 JUKBALMIO HAa3bIBAIOT NPSIMOU UM OOPATHOM.

0) B mOBEepXHOCTHBIX ydacTKax OTJIMBKU COJIEpKaHUE JMKBUPYIOIIETO
KOMITOHEHTa COOTBETCTBYET €ro CpelHEeW KOHIIGHTpalluh B cCIulaBe, 30Ha 1
COOTBETCTBYET TOM YacCTH OTJIMBKHU, B KOTOPOH 00pa3yroTCsi MEJIKME PaBHOOCHBIC
KpUCTAJUIbl. bonblas CKOPOCTh 3aTBEPAECBAHUS TMOBEPXHOCTHBIX YYaCTKOB
CIOCOOCTBYET KPHUCTAJUIM3ALUU KUIAKOCTH CPEIHET0 cocTaBa 0€3 BBITECHEHUS
JUKBUPYIOIIUX KOMIOHEHTOB. 30Ha 2, B KOTOPOW KOHUEHTPALUS JIMKBUPYIOIIETO
KOMIIOHEHTa HUXE€ WU BBIIIE CPEOHEH, COOTBETCTBYET 30HE OTJIMBKH C
pPa3BUTBIMU  JICHAPUTHBIMM  KpUCTAIaMH. BO3HUKHOBEHHE  XMMHYECKOMU
HEOJJHOPOJHOCTH BBI3BAHO XapaKTEPOM KPHUCTAJUIM3ALMUA U YCIOBUSMH MUTAHUS
BO BpeMs ycaiaku croiaBa. JleHapuTel 0o0pa3yloT TBEpABIA CKENeT C
Pa3BETBICHHBIMU MEKOCHBIMU MPOMEXKYTKAMH. JIByxdaznas 30Ha
KPUCTAJUTM3YIOIICICST OTIMBKM B TOM dacTtu, e oOpazoBaiock Oosee 40%
TBepIoM ¢a3bl B BHUJE JCHIPUTOB, MPEACTABISET COO0N KaNMWUIIPHO-TIOPUCTOE
Teno. Yacto crosidyaThle KpHUCTALUIBI OOETHEHBl HEKOTOPBHIMH DJIEMEHTAMHU
CIUlaBa, KOTOPHIMU oOoramaercs >kuakas (aza. DT DJIEMEHThI U SBISIOTCS

JIMKBUPYIOHIUMH.
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Bapianum

a) CIUIOmIHOCTH cCIJlaBa B OTJIMBKE MOXKET HAPYIIAThCS HE TOJBKO
yCaJIOYHBIMU PAaKOBHHAMHU M MOpPaMH, HO M ra3oBbIMH AedekTamu. Pazmnuaior
7IBa BHJIa TA30BBIX J1e()EKTOB: 3HIOTEHHbIE, 00pa3yIOINecs MPH BIICICHUH Ta3a
U3 MeTajjla, ¥ SK30T€HHBIC, BO3HUKAIOIINE B Pe3yJbTaTe MPOHUKAHUS T'a30B B
OTJIMBKY 4Yepe3 ee MOBEPXHOCTHBIN cioil. BeiencTBrue Toro, 4To pacTBOPUMOCTH
ra3oB B MeTajulax C MOHIKEHHWEM TEMIIEPaTyphbl CYIIECTBEHHO YMEHBIIAETCs, B
Nepuoj, MX KPUCTAUIM3ALUU U OXJKICHHUS HAYMHACTCS BBIJCICHHUE Ta30B.
[Tocne 3amomHEHUS TUTEHHON (QOPMBI KUIKHUM METAIJIOM €ro 3aTBEpJIeBaHUE
HAQYMHAETCS Yy CTEHOK (OpPMBI, YTO TIPEMATCTBYET YAAJICHUIO Ta30B W3
LEHTPaJIbHBIX 30H OTJIUBKH, [JI€ U MPOUCXOAUT 00pa30BaHUE ra30BbIX PAKOBHH.
OroMy cnocoOctByeT TepMoau(pQy3us Tra3za K ULEHTPY OTIUMBKU H3-3a
3HAYUTEIILHOTO TEMIIEPaTypHOTO TpaJuWeHTa IO CEYCHHWIO OTIMBKU. Ecmu
LIEHTPAJIbHbIC 30HBI OTJIUBKHU COOOIIAIOTCS ¢ MPHUOBLIBIO, KyJa MOTYT CBOOOIHO
BBIXOJIUTh Ta3bl, TO OTJIMBKAa OYJET IUIOTHOM, JaXe MpU 3HAUYUTEIbHON
KOHIICHTPAIMH T'a30B B UCXOAHOM KUAKOM MeTajuie. B psine ciayyaeB BblaeseHUE

ra3a u3 MepeChIIEHHOTO PACTBOPA IPOUCXOIUT IO BCEMY CEYEHUIO OTJIMBKHU.

0) HecmoTpst Ha BBICOKYIO MPOYHOCTh METallJIa, BCE YK€ OKa3bIBA€TCsl, YTO
NABJIEHUE B Ta30BbIX Iy3bIPbKaX MOKET IPEBBICUTH €0 CONPOTUBIIEHUE, YTO
MPUBEJET K BO3HUKHOBEHHUIO MEIKUX TpEUIMH. B OTAENbHBIX cilydasX ra3oBble
ne(deKTbl MOTYT BO3HHMKATh 332 CUET HE TOJbKO PACTBOPEHHBIX B METAJUIE Ta3oB,
HO U ra3oB, OOpa3ylolluXcs B OTIMBKE MpH KpHUCTAUIM3alMM MeTauia. Tak,
HampuMep, B CTaJld, COJepXalled KHUCIOpOJ, MOTYT OOpa3oBBIBATHCS OKCHJbI
yriaepoja B pe3yJbTaTe B3auMOACHCTBUS YIVIEpOJAa C OKCUIAMHU IKENe3a,
BBIICIIAIONIMMUCS W3 OJKMJAKOTO MeTajla MpU KPUCTAIM3AaLMU  TBEPAOTO
pactBopa. [ns mpenoTBpamieHus oOpa3oBaHMsl B OTJIMBKAax Ta30BbIX J1e()EKTOB
HEeo0X0auMO o00OecreynBaTh MHUHHUMAJIbHO BO3MOXKHOE COJEp)KaHHME Ta30B B
KUJIKUX CIJIaBaX M CO3/1aBaTh YCJIOBHUA JJis yAajJeHUs oOpasyrommxcs B
OTJMBKAax Ta3oB. ['a30Bbie Me(eKThl K30T€HHOTO XapaKkTepa SIBISIOTCS 4acTou
OPUYUHOM Opaka OTIMBOK U MOATOMY TPEOYIOT CIIELMAIBHOTO U3yYeHHUsl. 3axXBat
ra3oB CTpyeil MeTajijia MpH 3anoJHEHUU (GOPMBI BO3MOXKEH TOJILKO MIPHU CHUIIBHOU
TypOyJM3allui IMOTOKA MeTajljla, 4YTO MOXET ObITh YCTPAHEHO HW3MEHEHUEM

KOHCTPYKIIMU U Pa3MEPOB JINTHUKOBON CUCTEMBL.
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Bapianm 10

a) PopMHpPOBAaHUE JIUTOM CTPYKTYpbl UYI'YHHOM OTJIMBKH ONpEAEIseTcs
IIPOLECCaMM NEPBUYHOM KPUCTAUIM3alMH. B 3aBUCUMOCTM OT CTENEHU
ABTEKTUYHOCTH CIUIaBa €ro 3aTBEp/JEBaHUE HAYMHAETCs C OOpa30BaHHUS
U30bITOUHON  (a3bl — AayCTEHUTa B  JIOOBTEKTUYECKHMX UYTyHAX WIH
BBICOKOYTJIEpOAUCTON (pa3pl — B 3a3BTeKTHUecKUX. Haubosee BaXHBIM WU
3HAQYUTEIBHBIM, HO OJHOBPEMEHHO M HAaWMEHEE MCCIEAOBAHHBIM SBIIAECTCS
ABTEKTHYECKOE  mpeBpamieHue. Ilpy  aHanm3e mpoueccoB  HEOOXOIHUM
BCECTOPOHMM yUeT Kak TEPMOJUHAMHUYECKUX, TaK U KHHETUYECKUX (DaKTOPOB.

[Ip1 3BTEKTHMYECKOM MNPEBPALICHUM MPOUCXOAUT pPaCIal >KUIKOCTH HA
ayCTEHUT U BbICOKOyriepoaucTyto ¢a3zy. Ilocneansist ompenensieT KOHEYHYIO
CTpyKTypy u4yryHa. OH Oyner OenbIM, €CIM BBICOKOYIJIEPOIUCTOM (pa3oil
ABJIIETCS LIEMEHTUT, WM CEPbIM, €CJIM BBICOKOYIJIEPOIUCTON (pa3oil sBIseTCS
rpadur. Ilpu cmemaHHON KpUCTaIIU3aluy MOJIY4YaeTcsl MOJOBUHYATHIN YYTyH.
XapakTep 3BTEKTUYECKOM KPHUCTALIM3ALMM CYIIECTBEHHO BIUsAET Ha (opmy,

pa3Mephbl U pacupeneseHue rpa(uToBbIX BKIIOYEHUN B CEPOM UyTYHE.

0) ®opmoOBKa B MOYBE MOXKET OBITh OTKPBITOM M 3aKkpbiTol. B 00omx
Cllyyasx IEpBOM orepanueit sBISETCS MOATOTOBKA TMOYBBI, WM Kak TOBOPST,
MOJATOTOBKAa TocTenu. [IpumeHstoT GOpMOBKY MO MSTKOW U TBEPAOW IMOCTEIH.
[Ipy U3roTOBIEHUU KPYIHBIX OTIMBOK, HAIPUMEpP JI€TAJIEd METaJUTypru4ecKoro
obopynoBanusi, (GOPMOBKY B IMOYBE OCYIIECTBISIOT MO TBEpAoW moctenu. s
ATOTO B MOJIy ()OPMOBOYHOTO y4acTKa BBIKAIMbBIBAIOT SIMYy IIMPUHON U TIIyOUHOMN
Ha 250 -500 MM OoJbllle COOTBETCTBYIOIIMX pa3MepoB mojaenu. Ha IHO siMbl
HACBINAIOT U YIUIOTHSIOT CJIIOW KPYIHOT'O IIJIaKa, KOTOPBIA HAKPBIBAKOT POrOXKEN
WIN CJIOEM COJIOMBI, YCTaHABIMBAIOT BEHTWISAIIMOHHBIE TPYOBI JIJIs1 OTBOJA Ta30B
u3 (QopMbl, 3aCHIMAIOT W YIUIOTHAKOT HAMOJHUTEIBHYIO CMECh. 3aChINKY
HAIOJHUTEILHON CMECH 3aKaH4YMBAIOT, KOorja IIyOMHa sIMbl OyJeT MEHbIIE
BeICOTEI Moaenu Ha 30-80 mM. 3areM aenar0T BEHTHWIIMOHHBIE KaHAIBI U
3aCHINAIOT OOJMIIOBOYHYIO cMeCh. [lociie mMpuroToBIeHUs: TBEPAOH MOCTENIH B HEE
OCaXKUBAIOT MOJIENb , TOPU3OHTAIIBHOCTh €€ PACIIOIOKEHUS TPOBEPSIOT YPOBHEM.
Kpas ¢opmbl cierka cmMauuBaloT BOJOM, MOJEIb PACTaJIKWBAIOT, YTOOBI

00eCneunTh €€ JIETKOE HW3BJICYEHHE U3 (DOPMBI.
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Bapianum

a) OCHOBHYIO 4acTh (POpPM MONTY4arOT MaIMHHONW (OPMOBKOI. MalinHbI
MO3BOJIAIOT MEXaHMU3UPOBATh JABE OCHOBHBIE omepanui (HOpMOBKH (YIUIOTHEHHE
CMecH, yAalleHue Mojaeiau u3 (opmbl) U HEKOTOpbIE BcromoraTenbHble. [Ipu
MEXaHMU3alMU Ipouecca (POPMOBKM  yIydIIaeTCs KadecTBO YIJIOTHEHUS,
BO3pacTaer TOYHOCTb pa3MepoB OTJIMBKH, pe3Ko HOBBILIAETCS
IPOU3BOJUTENIBHOCTh TpyJa, obieryaerca TpyA padouero M yiIydllaioTcs
CaHUTAPHO-TUTHEHUYECKHE YCIOBUS B Ilexe, yMmeHblnaercs Opak. Ilporecc
U3roTOBJICHHS ()OPM B MAPHBIX OMOKAX HAa MAllIMHAX UAET CIASAYIOIUM 00pazoMm.
®opMOBOYHasE CMeChb KaKMM-THOO TPAHCIOPTHBIM CPEJICTBOM MOJAECTCS B
OyHKEpBbl, YCTAaHOBJICHHbIE HaJ MalMHaMU. [1ycThie BEpXHsA U HUKHSS OIOKH C
MecTa BbIOMBKH (DOpM MOAAIOTCA K MalluHaM 1o poJbranraMm. Kak mpasuiio,
HIKHIOIO TIOJTy(OpMY M3TOTOBJIAIOT HA OJHOM MalllMHE, a BEPXHIOK HA JIPYTroil.
Ha wmopmens ¢ MOAENbHOM IUIMTOM, 3aKPEIUVIEHHYIO Ha CTOJIE MAIIWHBI,
YCTAaHABJIMBAIOT OIOKY, aJe€ C MOMOLIBIO0 J03aTOPa ONOKY 3aIIOJIHSIOT CMECHIO
u3 OyHKepa. 3aTeM cMech YIUIOTHSIOT. ['0TOBy0 monydopMmy CHHUMAOT C

MAIIIMHBI ¥ TTOJAIOT HA PUEMHOE YCTPOKCTRBO.

06) Ilocne 3aTBepaeBaHWs OTJIMBKY BBIIECPKUBAIOT B (QopMe s
OXJIAXKJICHUSI JI0 TeMIEepaTyphl BEIOUBKU. UeM BbIllie TeMIiepaTypa BhIOWBKHU, TEM
KOpOU€ TEXHOJOTMYECCKHMH IHMKJI  HW3TOTOBJIICHUS OTIWBKH H  OOJBIIEC
MIPOU3BOAUTEIIBHOCT (DOPMOBOYHO-3ATMBOYHOTO y4yacTka. OJHAKO BBICOKAs
TeMIlepaTypa BBHIOMBKHM HEXellaTelbHA W3-3a OMACHOCTU Pa3pyIICHUs] OTIWBKH,
oOpa3zoBaHusi JA€PEKTOB WM YXYAIICHHUS €€ KauecTBa. BOmu3u TemrepaTypsl
KPUCTAJUIU3AIIMN  CIUTaBbl HMMEIOT HU3KWE TMPOYHOCTHBIE M TUIACTUYECKHE
CBOWCTBa, MOATOMY OIACHOCTH Pa3pyIICHUs OTIMBOK 0COOCHHO Benmka. Kpome
TOTO, Ha BO3JyXE OTIMBKH OCTBIBAIOT ObIcTpee, 4eM B ¢opme. [Ipu sTom
HEPaBHOMEPHOCTh OXJIQXKJICHUS MACCHUBHBIX U TOHKHX CEUCHUU YCUIIMBACTCA, W
YpPOBEHb BHYTPEHHUX HAIPSHKEHUN B OTJIMBKE Bo3pacTacT. PaHHss BBIOMBKA
MOKET TPHUBECTH K OOpa30BaHUIO TPEUIWH, KOPOOJEHUI0O W COXPAHCHHIO B
OTJIMBKE BBICOKHX OCTAaTOYHBIX HAIPSKECHUH.

JlnutenbHas BBIIEPKKA B (OpME C IGO0 OXJKICHHUS JI0 HHU3KOM
TEMITepaTyphbl HelelecooOpa3Ha ¢ SKOHOMHYCCKOW TOYKH 3PEHHS, TaK Kak

YINHACT TEXHOJOTMYSCKUM MWK U3TOTOBJICHUA OTJINBKU.
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Bapianum

a) OOpyOka OTIMBKM 3aKIIOYaeTCs B OTIEICHUU OT HEEe NPHUOBLICH,
JUTHUKOB, BHITIOPOB M B YAAJICHUH 3aJIMBOB IO MECTY COIPSIKEHUS MOTyhopM
WU B 00J1aCTU CTEPKHEBBIX 3HAKOB. OOpyOarOT OTIMBKHU C MOMOIIBIO0 MOJIOTKOB
U MHEBMATUYECKUX 3YOuJI, IPECCOB, JICHTOYHBIX U JAUCKOBBIX M. B HEKOTOPBIX
Cilydasix MpuObLIA OTPE3al0T HAa TOKAPHBIX CTAHKAX.

JINTHUKHA OT YYTYHHBIX OTJIMBOK JIETKO OTOMBAIOTCS MpH cIaboM ynape.
OT MenKMX OTJIMBOK OHHU OTJACNAIOTCS B OCHOBHOM MpHU BBIOUMBKE (HOPM.
OcraBiuecs Ha OTJIMBKAaX JUTHUKUA OTOMBAIOT MOJOTKAMHU WM 00JIaMbIBAIOT Ha
npeccax. B OTnenbHBIX choydasiXx OTACJIICHUE JIMTHUKOB OT YYT'YHHBIX OTJIMBOK
COBMEIIAIOT C MPEIBAPUTEIHLHON OUMCTKON B TAJITOBOYHBIX Oapadanax. JIMTHUKK
OT MEJIKUX CTaJbHBIX OTJIMBOK Takke OTOMBatOT MojoTkaMu. [IpuObuin wu
JUTHUKU OT KPYIHBIX OTJIMBOK U3 YTJIEPOAUCTHIX U HU3KOJIETUPOBAHHBIX CTaJEH
OTHENISAOT JYyrOoBOM M Ta30BOW pe3kou. lIpy npous3BOACTBE OTIMBOK U3
HEKOTOPBIX BBICOKOJICTUPOBAHHBIX CTaJe i1 ATOM 1LEeNIu MNPUMEHSIOT

MEXaHUYECKYIO WIH AaHOJHO-MEXaHUYECKYIO PE3KY.

6) IlpuObuib — 3TO  YAaCTh  JIMTHUKOBO-TUTAIOUIEH  CHUCTEMBI,
NpeaHa3HaYeHHass IS YCTpaHEHUs B OTJIMBKE YCAJOYHOM pPaKOBUHBI U
MOPUCTOCTH. B COOTBETCTBUU C MNPUHIMUIIOM HANpPAaBICHHON KPUCTAIU3ALNU
IIPU 3aJIMBKE TOHKUE YAaCTH OTJIMBKHU BBITOJHEE pACMOJiaraTb BHU3Y, & TOJICThIEC —
HaBepxy. Ha mocnennue cBepxy ycraHaBinuBaroT mpuoOsiin. Korma sto caenatsb
HEBO3MOXHO, ISl OTJEIbHBIX TEPMUUECKUX Y3JIOB MPEAyCMaTPUBAIOT OOKOBBIC
npubsun. J{ns  oOecrnieyeHusi HAMpPaBJIICHHOCTH  3aTBEPJCBAHUS  MOXKHO
UCIIONb30BaTh  HApPYXHbIE W  BHYTPEHHHE  XOJOAWIbHUKH. OTCyTCTBHE
BO3MOXHOCTEW 00pa30BaHUsl yCaIOYHBIX J1€(PEKTOB B OTIUBKAX IMPOBEPSIOT IO
YepTEeKYy.

[Ipubbu  paziuuarOTCs B 3aBUCMMOCTH OT  IOCJEJOBATEILHOCTH
MOCTYIJICHUH B HUX METaJlIa. MPOTOYHBIC MPUObUTH 3P (PEKTHUBHEE CIUBHBIX, TaK
KaKk OHU B OOJBINEH Mepe pa3orpeBarOTCs MPOXOJSIIMM Yepe3 HUX BO BpeMs
3aIMBKM  MeTauioM. OTKpBIThIE TNPUOBLIN TPUMEHSIOT TPU H3TOTOBJICHHUH
KPYIHBIX OTJAMBOK. B HHMX MOXHO [0JMBaTh METa/ll WU 3acChIlaTh

9K30TCPMHUUICCKHUEC CMECHU AJIA €0 pa3orpeBa.
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Bapianum

a) JIuteiHble-KOBIIM — 3TO €MKOCTH, METAJUIMYECKHA KOXYX KOTOPBIX
M3HYTpU (PyTEepOBaH OTHEYMOPHBIM MarepuanoMm. KoBIM mpeaHazHAYEHBI IS
KPaTKOBPEMEHHOI'O XPaHEHUS U TPAHCIIOPTUPOBAHUS KUJIKOIO METAIIIA, 4 TAKKE
JUIA 3aJUBKM €ro B JIMTEHHYI0 (opmy. B KoBmIax oOCyIIECTBISAIOT U PpAl
METAUIypTUYECKUX  olepaluil:  paduHupoBaHME, MOAMPUIMPOBAHHE U
JIETUPOBAHUE.

JIuTeitHbIe KOBIN KJIACCH(PUITUPYIOT TIO CIIOCO0Y PETYIMPOBAHUS pacxo/aa
MeTajlyla IpU pPa3lIuBKEe, IO TEOMETpUM pabouell TMOJOCTH U crnocoly
TPaHCIIOPTUPOBAHMS.

[lo crnocoOy peryiaupoBaHHs pacxoia MeTauia MpHU Pa3IMBKE pa3InyaroT
IOBOPOTHBIE W CTONOPHBIE KOBIIMU. V3 MOBOPOTHBIX KOBUIEH PacIulaB pa3ivuBarOT
B (OpMBI Yepe3 CIMBHOM HOCOK, pacxoj MeTajla PEeryJupyloT HOBOPOTOM
KOBILIA BOKPYI TOPU30HTaJIbHOM OCH. HakJOHSIOT HMX € MOMOUIBIO PYYHBIX
phIlUaXHbIX cucteM. [lpu pa3iauBKe M3 MOBOPOTHBIX KOBIIEW BO3MOXKEH CIIUB
BMECTE C METAJUIOM IIIJIaKa M MOMaJaHue €ro B MOJOCTh (hopMbl. J{ns n3dexanus
ATOr0 B KOBIIAX YCTAHABIMBAIOT IEPETOPOAKU WM KEpaMHUYeCKue TpyOKH,

O6€CH€‘IHB&IOIHHG IMMOCTYIINICHHUC YHUCTOI'O MCTAaJllIa M3 HUKHHUX ypOBHeﬁ.

06) benplii 4yyryH mMPOKO MNPUMEHSIOT JJIS W3TOTOBICHUS JeTajeu
IpOOUIBHOTO 000PYI0BaHUs, AE€TAJIEH IIJJAMOBBIX HACOCOB, JIOMACTEN IIHEKOB U
T.1. HenernpoBaHHblil Oesblid 4yryH 00J1aJa€T MOBBIIIEHHON XPYIKOCTBIO U TIPU
OOBIYHBIX pEXHMaxX He mojaaercs o0paboTke pezaHueM. OTIMBKH, UMEIOIINE
Oenblif M3JI0OM IO BCEMY CEUEHHUIO, MPUMEHSIOT B CiIydasX, Korja JeTalud He
TpeOyIOT MeXaHM4ecko 00pabOTKM M HE TMOJBEPraroTcs B IpoIlecce
AKCIUTyaTallul yAapHbIM Harpy3kam. Jleranu, paOoTaromme B YCIOBHUSX
YCWJIEHHOTO W3HOCAa U TOBBIIEHHBIX HArpy30K, HalpuUMeEp IMPOKATHbIE BaJKH,
U3TOTABJIMBAIOT W3 4YyryHa C TOBEPXHOCTHBIM OTOENIOM. MakpocTpyKTypa
OTJIMBOK COCTOMT M3 HApYy>KHOTO CcJIosi Oenoro 4yryHa, 00€CIeYMBAIOLIETO
BBICOKOE€ CONPOTHBIIEHHE W3HOCY, M CEpPALEBUHBI M3 CEPOro 4YyryHa,

O6€CH€‘II/IBaIOH_ICFO BA3KOCTb U IPOYHOCTDb OTJIMBKH.
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Bapianum

a) OcoOeHHOCTM  Tmpolecca NPUTOTOBJICHHS — KUAKOrO  YyryHa
(mpuMeHsieMbIe IIUXTOBbIE MaTepUalbl M METOJIbl IJIAaBKU) B 3HAYUTEIHHON
CTENIEHU ONPEJENSAIOT CBOMCTBA UyTryHa OTJIMBKU. B Hactosmee Bpems 10 90 %
BCEro 4YyryHa BBIIUIABJIAETCS B BarpaHkax. HemnpepblBHO Bo3pacraromme
TpeOOBaHUsI K  CBOWMCTBAM  YYIryHOB, COEJUHEHME  HOBBIX  MapoK
MOAU(DUIIUPOBAHHBIX M JIETUPOBAHHBIX UYTYHHOW BBI3BIBAET HEOOXOAMMOCTH
IIMPOKOTO BHEJAPEHHsA IUIABKM B DJJEKTpoleyax, TIJaBHBIM 00pa3oM B
MHAYKIIMOHHBIX ne4yax  MPOMBIIUICHHON YaCTOTHI. OnHOBpPEMEHHO
COBEpULICHCTBYETCSl IPOIIECC BarpaHOYHOM IJIaBKU C LEIbI0 IOJYyYEHUS
BBICOKOKAUECTBEHHOI'O YyI'yHa TP MUHUMAJIbHBIX 3aTpaTax.

[Ipun BarpaHoO4YHOW TUTaBKE BO3MOKHO HCIIOJIb30BAHHE W TIEPECIIbHBIX
JIOMEHHBIX UYYTYHOB, OTIMYAIOIIUXCS HU3KUM CcoOjepkaHhueM KpeMHus. Ilpu
3aMEHE JIUTEHHBIX YYT'YHOB B ILIMXTE IEPEACIbHBIMM OTMEYAECTCd HEKOTOPOe
yIy4lIeHUE MEXaHUYECKUX CBOWCTB, TIOBBIIIEHHE IKHUJIKOTEKY4eCTH U
CKJIOHHOCTH K OTOE€INly BBIILIABISIEMOro ceporo uyyryHa. OJHaKO HpHUMEHEHUE
NepeiesIbHbIX ~ YYTYHOB  MPEIONPENENSIeT  CYIIECTBEHHOE  YBEIMYECHHE

(deppocuanIMs B METAIIO3aBAJIKE.

0) [Ipu nuthe Moj JaBlieHUEM MeTajuinueckas ¢hopma, Ha3bIBaeMasi rpecc-
dbopmoii, 3amoJIHSIETCS  pacIiaBOM  TMOJ] JICWCTBUEM  BHEIIHEW  CHUJIBI,
IIPEBOCXOMAIEN CUILY TSKECTH, a 3aTBEPACBAHUE B HEU OTJIMBKU IPOUCXOIMT
noJ u30bITOUHBIM JaBieHueM. llocienHee co3malOT € MOMOIIBIO MOPLIHS B
KaMepe IpeccoBaHMs, KOTOpass COEOUWHEHAa C TMOJOCThIO Mpecc-(hOpMBI.
TexHOoJIOrusl UThsI NOJA NABJIECHUEM OTIMYACTCA KOPOTKMM ILIMKIJIOM, BKJIIOYAET
MaJI0 ONEpauuid, HO peanu3alus HX BO3MOXKHA TOJIBKO C NPUMEHEHHEM
cnenuanbHeiXx MamuH. [lo ycTpoiicTBY y3ia mpeccoBaHHs UX KJIacCUDULIHUPYIOT
HAa TPU THUIA: C XOJOAHOM TOPU3OHTAIBHOM, C XOJIOJHOW BEPTHUKAJIBHOU U C
ropsiyer BEPTUKAJIBHOM KaMmepaMu IipeccoBaHus. B Mammnax B mammnax ¢
XOJIOZIHOM TOPHU30HTAIIBHOM KaMepoil mpeccoBaHus mpecc-popMa COCTOUT U3
HEMOJBM)KHOU U TOJBHKHOM nostydopm. [lepBasi mpukperieHa K HEMOABUKHON
IUIUTE MAIIWHbBI, a MOJBWXKHAs — K mojaBWkHOM mute. [Ipecc-popmbl mMoryt

HMCTb KaHaJIbl AJI1 BOOSIHOI'O OXJIaAXKACHU .
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Bapianum

a) IlpuroroBneHue cMmeced MNpPeIyCMATPUBAET IMOATOTOBKY HCXOJHBIX
(OpPMOBOYHBIX MaTepHaIoB, 00pPaOOTAaHHBIX CMECE M TPHUTOTOBJICHHE CaMHUX
CMecel MX 3TUX MarepuanoB. Ilecku, mocrynaronme Ha CKIIal JMHEHHOIO LIeXa,
cymar npu Temneparype 250 ° C B meuax GapaGaHHOrO THIIA HIIM B YCTAHOBKAX
JUISl CYLUKH B KHIISIIIEM ciioe. MICXOqHbIi eCOK noaeTcs Ha peeTKy. JpIMOBbIe
ra3sl npu temneparype 1000 °C HaIPaBJISIOTCS MO U30BITOYHBIM JABJIECHUEM U
00pa3yloT ¢ MECKOM ITHEBMOKHUIISIIIUI caoil. MHTEHCUBHOE MepeMelInBaHue
obOecnieunBaeT dS()QPEKTUBHBIA TEMJIOOOMEH MEXIy TOpAYUMHU Ta3aMH U
YacTULIAMU TIECKa, KOTOpPbIE OBICTPO BBICYIIMBAIOTCS. PacuinpeHne KOHUYECKOTo
pe3epByapa CHOCOOCTBYET CHM)KEHHMIO CKOPOCTH JIBJKEHHUS MECUMHOK M HX
ocenanud. Cyxoil MECOK BBITEKAET Yepe3 Kelo0, a BIAXHBIM — HENpPEpPhIBHO
IIOCTYNAET MO TPAHCIIOPTEPY YEPE3 BOPOHKY. BBHICYIICHHBIN MMECOK OXJIAXKIACTCS
0 HOPMAJIBHOM TEMIIEPATYpPbl M IPOCEUBACTCS C LEIBIO OTAEICHHUS KOMBEB,
raJIbkKi 1 pa3JIM4YHbIX TIOCTOPOHHUX BKJIIIOYEHHUH Uepe3 CUTO C pa3MepoM siueeK 3-
5 MM. 11 3TOTO UCIOJIB3YIOT OapabaHHbIe, KOHUYECKHE CUTAa U CUTA C INIOCKUM

IIOJIOTHOM.

06) MopnenssMu Ha3BIBAIOT MPHUCIOCOONCHUS, TMpeAHA3HAYEHHBIC IS
MOJIYYCHHS] B JIMTEHHBIX (opMax TMOJOCTeH, KOHPUTYypalus KOTOPBIX
COOTBETCTBYET  M3TOTOBJISIEMBIM  OTJIMBKaM. MoJenb  OTJIMYAeTCs IO
KOH(UTYpallMi U pazMepaM OT MoJIydaeMO# 1Mo Hell OTIMBKU. B 3aBucuMoctu oT
KOHCTPYKITMU OTJIMBKH OHA MOXET OBITh HEPA3BEMHOMN U PA3bEMHOM, COCTOSIIEH
U3 JIBYyX U OoJiee yacteil. Mojenb CHa0XaroT CHEelUaIbHBIMU BBICTYHAIONUMU
gacTsiMu — 3Hakamu. OHU 00pasyroT B GopMme yriyOsieHus], NpeaHa3HauYeHHBIC
JUISl yCTAHOBKU U (PUKCUPOBaHUs CTepkHs. J[J1s oOserdyeHust u3BjieueHusl MOACIH
u3 GOpMbl MX BEPTUKAIbHBIE CTEHKH BBITIOIHSAIOTCS € (OPMOBOYHBIMHU
YKJIOHAMH, BEJIMYMHA KOTOPBIX 3aBHUCUT OT BBICOTHI CTEHKH, MaTE€pralia, MOJIEIIN
1 crioco0a U3roTOBJICHUS OTJIUBKHU.

B cooTBeTcTBMM C 4YEpPTEKOM OTIMBKM HA MOJICIH MNPEAYyCMATPUBAIOT
NPUITYCKH HAa MEXaHWYECKYI0 00pabOTKy OTIMBKHU. PazMepbl MOJENnu OKHBI
OBITH OOJIBIIIE pPa3MEPOB OTJIMBKA Ha BEIMYMHY JIMTEHHOW ycanku. Mojenb
JOJDKHA OBITh JIETKOM, HO JIOCTATOYHO >ECTKOW, YTO OCOOCHHO Ba)XHO MPH

HN3TOTOBJICHUH HOJ'IY(l)OpM Ha IMPECCOBBIX MalllMHAaX.
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Bapianm 16

a) OTIuBKM, MPOLIEAIIME MPOMEXKYTOUYHBIM KOHTPOJIb HA PA3IMYHBIX
CTaUAX TEXHOJOTMYECKOIO MPOLECCA, TOABEPTAOT OKOHYATEIBHOMY KOHTPOJIIO
JUISL ONPENETEHUs] UX COOTBETCTBUS TPEOOBAHMSIM CTAHIAPTOB M TEXHHYECKHUX
ycinoBui. IIpoBepsOT XMMHUYECKHII COCTaB CIUIaBa, CTPYKTYPY, T€OMETPUIO U
pasMepbl OTJIMBOK, MEXAHWYECKHE CBOWCTBA, YCTAHABIMBAKOT OTCYTCTBHE
MOBEPXHOCTHBIX M BHYTPEHHHX AedeKkToB, B 3aBuCMMOCTH OT Ha3HAu€HUS U
OTBETCTBEHHOCTH OTJIMBOK MPOU3BOJAT CIUIOIIHON WM BEIOOPOYHBII KOHTPOJIb.

CooTBEeTCTBHE 10 T€OMETPUU YCTAaHABIMBAIOT IMyTEM Pa3METKU OTJIMBOK
Ha CIEUUANBbHBIX Pa3METOYHBIX CTOJaX (IUIMTaXx) C MOMOIIBIO Pa3IUYHBIX
U3MEPUTENBHBIX ~ MHCTPYMEHTOB M mHpucnocoOneHuil. Tak  BBIABISIOT
KOpoOJIeHHE, TIepeKoc, MOAYTOCTh M Pa3HOCTEHHOCTh. (CHcTeMaTUYecKui
KOHTPOJIb Pa3MEpPOB OTIMBOK MO3BOJISIET CBOEBPEMEHHO MPEAYNPEAUTH Opak H3-
32 U3HOCA WJIM KOPOOJIEHUS MOJIENIEN U CTEPKHEBBIX SIIIUKOB. TOYHOCTH OTIMBOK
10 Macce yCTaHABJIMBAIOT B3BELIMBAHUEM.

Yucno OTIMBOK, OTOMpPAaEeMbIX JMJii MCHBITAaHUS, pErJIaMEHTUPYETCs

TCXHUYCCKNMU YCIOBUAMU Ha ITOCTABKY.

0) TpewuHbl MEPBOro pojaa BO3HUKAIOT NPU PE3KOM OJHOCTOPOHHEM
HarpeBe CTeHKH. B m3nokHuie oHM 00pa3yroTcst BO BPEMsl 3alOJIHEHUS CTaNbIO.
HarpeBasice OT mocnenHeid ¢ BHYTpEeHHEW (paboueil) MOBEPXHOCTH, YYI'yH
CTPEMUTCS] PACIIUPUTHCS, B PE3yJbTAaTe€ YEro B HAPYXKHBIX, 00Jiee XOJOJHBIX
CJIOAX CTEHKM BO3HHUKAIOT PACTATMBAIOIIME HANpsKEHHs. TpelmuHbl HepBOro
poJia MPOXOJAAT Ha BCIO IIIyOMHY CTEHKHU U MOJIHOCTBIO Pa3pylIalOT U3JI0KHUILY.

TpewmurHbl BTOPOro poja, BOZHUKAIOIIME U Pa3BUBAOIINECS C BHYTPEHHEN
[IOBEPXHOCTH, MOCTENEHHO YBEJINYUBAIOTCA (IO MIyOMHE U MPOTSKEHHOCTH) C
YBEJIMUYEHHEM YHucia TemiocMeH. [IpuunHON uX MOSBIEHUS U POCTA SIBISIIOTCA
TAaK)K€ PACTATUBAIONIME HANPSDKEHUS, BO3HHMKAIOIIME OT TOPMOKEHHUS YCaJIKH
YyryHa BO BpeMs OBICTPOTO OXJIAXJICHUS BHYTPEHHEW IOBEPXHOCTH MOCIE
U3BIICYCHUS CIIUTKA U3 U3TOKHUIBL [IprunHOil 00pa3oBaHus TPEIIMH TPETHETO
pOJla CUMTAIOT LUUKIWYECKH MOBTOPSIOIIMECS HArpeB M OXJAXJACHHE YyIyHa C
BHYTPEHHEW CTOpPOHBI CTEHKH, BBI3BIBAIOIINE HEPABHOMEPHYIO ILIACTUYECKYIO

nedopMalfio OTIETbHBIX 3€PEH.
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Bapianum

a) TexHOJIOrmyeckuid MpPOUECC H3TOTOBJIECHUS OTJIMBKHA MNPOEKTUPYIOT B
ONPENEICHHON MOCIEA0BATEIBHOCTH U B COOTBETCTBUM CO cTaHaapraMu. [Ipm
POEKTUPOBAHNHU MOCTYMAIOT CIAEAYIOLUIUM 00Pa30M.

Ha 4geprex w3genus HAHOCAT  MOJCIBHO-JIMTEUHBIE  YKa3aHUs.
JIOTIOJTHEHHBI TakUM 00pa3oM UYEpTEeK MPH E€IUHUYHOM M MEITKOCEPUIHOM
IIPOU3BOJCTBE MPEACTABIAECT COOOM OCHOBHOM TEXHOJIOTMYECKUN AOKyMEHT. OH
OIIpesIeNsieT BCE OCOOEHHOCTH TEXHOJIOTUYECKOTO MPOLIECCa U SIBIETCS OCHOBOU
JUTSI IPOEKTUPOBAHUS M U3TOTOBJIEHUS MOAEIBHOIO KOMIUIEKTA U BBIOOpA JPYTrUX
MPUCTIOCOOICHN  (OTIOK, TIa0JOHOB), HEOOXOMWMBIX [UJII  W3TOTOBJICHHS
auTerdHo ¢opmbl. B MaccoBOM M KpymHOCEpUHOM IPOM3BOJCTBE Ha BCE
OOBEKThl MOJIEJIBHOM OCHAaCTKM pa3padaTbiBalOT pabouyue 4YepTexu U
TEXHOJIOTUIO U3TOTOBJICHUS KaK0T0 BUJA OCHACTKH.

3anoaHAIT TEXHOJOTUYECKYI0 KapTy, B KOTOPOM ONPENEISIOT IOPSIOK
onepauuii 1 METOJAUKY U3TOTOBJIEHUS OTJIMBKU.

BrruepunBator ueptexx coOpaHHOW (opmbl co Bcemu paszMepamu. OH
JOJDKEH JaBaTh MPEICTABICHUE O PACHOJIOKEHUM CTEPKHEW JIMTHHUKOBOU

CHCTCMBEI.

0) CoBpeMEHHOE METAJUIypru4ecKoe MPEINpUsITHE SBISETCS HE TOJBKO
KPYIHOMAaCIITaOHbIM, HO " BBICOKOMEXAHU3UPOBaHHBIM "
aBTOMATHU3UPOBAHHBIM, OOBEIUHSIOIIMM  pa3jMyYHble  MPOU3BOJACTBA  OT
MMOATOTOBKM PYIHOIO CBHIPbS JO TOTOBOrO Npokarta. Jlpyro OTIMYUTENBHON
YepTOd COBPEMEHHBIX METAUIypPrUYeCKUX MPEeANpUATHd, 00YCIOBIMBAIOLIEH
UCIIOJIb30BaHUE PA3HOOOPA3HBIX MAILMH U MEXAHU3MOB, SIBISETCS UX OCHAILCHHUE
arperatTamMu OOJIBIIION €TUHUYHON MOIITHOCTH.

B pa3nuuHbIX NOABEMHO-TPAHCIOPTHBIX MAIIMHAX M TEXHOJIOTMYECKOM
000pyI0OBaHUH, 3HAUYUTENbHAS YaCTh KOTOPOTO pabdOTAET B TSKEIBIX YCIOBUSX,
MHOTHE JeTalldi HY)XHO MEPUOJUYECKH 3aMeHATh. B OoibIIMHCTBE Ccly4yaeB
3aroTOBKM I HUX OTJMBAIOT Ha PEMOHTHBIX 0a3aX TOpHO-00OTAaTUTENBHBIX U
METaJUTyprUYeCKUX KOMOMHATOB (3aBOJIOB), B COCTaB€ KOTOPBIX HMEIOTCS
JTUTENHBbIE 1IeXU. boublllasg 4acTh 3THX CMEHHBIX JeTajei MpeAcTaBisieT co0oi

OOBIYHEBIC MalIMHOCTPOUTCIIbHBIC OTIIMBKH.
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Bapianum

a) BcnenctBue O00MbIION YYyBCTBUTEIBHOCTH UYYTYHOB K CKOpPOCTHU
OXJXKICHUS, WX CTPYKTypa M MEXaHWYECKHE CBOMCTBAa CYILECTBEHHO
M3MEHSAIOTCS] OT IOBEPXHOCTH K cepenuue. [1o cTpykType ceueHnue Bajika MOKHO
pa3duTh Ha TPU 30HBI: HAPYXKHYIO M3 Oeioro uyryHa (MEpIUT U LEMEHTUT);
MEePEeXOoJHYI0 M3 TMOJOBHHYATOTO 4YyryHa (IIEpIUT, LEMEHTHUT, Tpadur);
CEpILEBUHY U3 CEPOTO YyT'yHa, B KOTOPOM OTCYTCTBYIOT BKJIIOUCHHS CTPYKTYPHO
CcBOOOJHOTO IIEMEHTHUTA. PerynupoBaTh CTPYKTYpY M CBOMCTBAa MOKHO, MU3MEHSIS
XUMHUYECKUN COCTAB YYT'YHA U CKOPOCTh OXJIQXK/ICHHUS BaJIKa.

OcHoBHass Macca MaTepuajia BajKka JODKHAa OOecrednBaTh OOIIYIO
BBICOKYIO MEXaHUYECKYIO MMPOYHOCTDh, YTO MOKET OBITH JTOCTUTHYTO METOJAAMH H
TEXHOJIOTMUECKUMU TpueMaMu. BakHoe 3HaueHue Hapsiay €O CTPYKTYpoH
METAJIIMYECKON MaTpUIbl YyI'yHa UMEET KOJIMYecTBO U ¢opMa rpaduta. O6mas
OPOYHOCTh BajKa OYJET OINpenensThCs pa3MepaMu OTOEJIEHHOTO CJos |
nepexogHo  30Hbl. C  yBEIMYEHHEM  BEJIWYMHBI  OTOEJIEHHOrO  CIOS
HEMPOMOPIIMOHANFHO TOBBIMIAETCS TIyOWHA TMEPEeXOJHON 30HBI, CHIDKAIOIIEH
oOlIyl0 NPOYHOCTh BasiKa. JIMCTONMpPOKAaTHBIE BajKW C YHUCTBIM OTOEIOM B

pa6oqu CJI0C IIPUMCHAIOT IIPH IMOJYYCHHH XOJIOAHOKATHOT'O TOHKOI'O JIMCTA.

0) TexHonorumyeckas KapTa OINpEAeNseT KaK MOpPSA0K, TaK U YCIOBHS
BBINIOJIHEHUS TEXHOJIOTMYECKUX OIepanuil IpH M3rOTOBJICHUU OTJIMBKU. B Hel
TaKXKe TIEepPeUUCIIOT HEoOXOAUMbIE MaTepuaibl, 00OpYyJOBaHHE, OCHACTKY,
OCHOBHOM M BCIIOMOTaTEIbHBIA HHCTPYMEHT, HOPMY BBIPAOOTKH B CMEHY, pa3psia
paboyux U UX YHUCIIO, YACOBYIO TapU(PHYIO CTABKY U PACIICHKU HA OJIHY OTJIUBKY.
JUist KaXAoro OTHENEHHS JHMTEMHOro Ii€Xa B KapTe MPUBOIAT MEPEUYCHb
TEXHOJIOTUYECKUX YKAa3aHUM [0 HM3rOTOBJIICEHUIO MOJEIBHOTO KOMIUIEKTA,
CTEP)KHEBBIX  SIIMKOB, JIUTEHHOW GOPMBI W  CTEpXKHEH, YKa3bIBaIOT
MPOJOKUTEIFHOCTh U TEMIIEpaTypy OTJIMBKU MeTauia B (hopMy, TeMIeparypy
BBIOMBKM OTJIUBKM U3 (OPMBI, CHOCOOBI OYUCTKA TOBEPXHOCTH OTJIUBKH,
TEPMUYECKOI 00pabOTKU U KOHTPOJIS.

C nenpro MoiayyeHus: KaUeCTBEHHBIX OTJIMBOK B TEXHOJIOTMYECKOW KapTe
OTOBapUBAIOT JOMYCTHUMbIE KOJCOAHUSI TEXHOJOTMUYECKUX U TEIUIO(PU3NYECKUX
napameTpoB. TouHoe coOJ0/IeHHE TEXHOJIOTHYECKUX YKAa3aHUM SIBISETCS OJHUM

n3 YCJIOBI/Iﬁ MMOJY4YCHHA Ka4YCCTBCHHBIX OTIIMBOK.
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Bapianum

a) ®opMHpPOBAaHUE JIMTOW CTPYKTYpPbl UYTYHHOW OTJIMBKH OIIPEAEIAETCA
MIPOLECCAaMM  NEPBUYHOM KPUCTAUIM3alUA. B  3aBHCUMOCTH OT CTENEHHU
OBTEKTUYHOCTH CIUIaBA €ro 3aTBEpACBaHME HayuHAeTcd ¢ 00pa3oBaHUsA
U30bITOUHON  (a3pl — ayCTEeHUTa B  JOIBTEKTUYECKUX UyTryHax WIHU
BBICOKOYTJIEpOAUCTON (a3pl — B 3ad3BTekTHueckux. Haunbosiee BaxHBIM U
3HAQYUTEINBHBIM, HO OJHOBPEMEHHO M HAaWMEHEE MCCIEAOBAHHBIM SBISECTCS
IBTEKTHUYECKOoe  ImpeBpamieHue. [lpu  aHanu3e  mpoueccoB  HEOOXOAUM
BCECTOPOHHM yUeT KaKk TEPMOJUHAMHUECKUX, TaK U KUHETUYECKUX (DaKTOPOB.

CtpykTypa YyryHa OKOHYATEIbHO (HOPMHpYETCS TMpPH 3BTEKTOUTHOM
IIpeBpalllecHnd. B cepoM 4YyryHe K MOMEHTY JBTEKTOMIHOTO IPEBPALLICHUS
OCHOBHBIMHU CTPYKTYPHBIMH COCTAaBJISIIOUIMMH SIBIISIIOTCS AyCTEHUT M Tpadur,
oOpa30BaBIIMICA NIPU IBTEKTUUYECKOM MIPEBPALLECHUH, a TAK)KE BBIICIUBIIMNACA U3
ayCTEHUTA BCIICACTBUE YMEHBILECHUA PACTBOPUMOCTH YIVIEPOJA B AYCTEHUTE MPHU
OXJIAKJIECHUH B MHTEPBAJIE TEMIIEPATyp OT ABTEKTUYECKOTO JI0 3BTEKTOHUIHOIO
IpeBpaIleHus. XapakTep IBTEKTUUECKON KPUCTALIN3ALUN CYIIECTBEHHO BIIASIET

Ha ¢opMy, pa3MepbI U pacrpeesieHne rpaUTOBBIX BKIIOUEHHUM B CEPOM UyTYHE.

0) OO0e3yriaepokuBaHUE BBICOKOXPOMUCTOW BaHHBI Oa3WpyeTcsl Ha
U30MpaTeIbHOM  OKUCJIEHMM yrjepofa TMpu BBICOKOW TeMmmeparype B
MPUCYTCTBUM Xpoma. brarogaps 3K30T€PMUYECKUM pEAKLMAM MPOyBaEMbIi
KHCJIOPOJIOM METaJlJl HArpeBaeTCsl 3HAYUTENIbHO ObICTpEE, YEM OT DJIEKTPHUUECKUX
nyr. bapOoTax BaHHBI 00eCIeYNBAET CHIXKEHHE B CTAJIM a30Ta U BOJOPOJA.

[locne packucieHuss CUIMKOXpPOMOM U (EeppOCUIIMIMEM  COCTAaB
KOPPEKTUPYIOT MPUCAAKON (peppoxpomMa M IPYruxX JErHpPYIOLIUX 3JIEMEHTOB,
IIJIAK PACKHUCIISIFOT MOPOIIKOOOPAa3HBIMHU CMECSIMU ATFOMUHUS U (ePPOCUITUITHS.

BrinnaBka 3KOHOMHO TMPOBaHHBIX a30TOCOJEPKAIIMX JIMTEMHBIX CTaled
CBsA3aHA C peHIeHWeM M0 KpalHed Mepe JByX Tmpoljem: obecrnedeHueM
CTAOMJIBHOTO YCBOCHHUSI a30Ta M HWCIOJIB30BAHMEM HENCPHUIIUTHBIX, ICIIEBHIX
MaTepuasioB W MeTojoB. OIHMM W3 peuieHud 3TUX NpoOsieM ABISETCS
A30TOKUCJIOPO/HAST TMPOJAYBKAa BaHHBL. JTa TEXHOJIOTHS MpeaycMaTpUBAET
MOJIYYEHHE B MEUU MOIYNPOAYKTA U3 JETMPOBAHHBIX OTXOJ0B U JIOMA, JACIIEBbIX

MapoK YTJIepOAUCTOr0 PeppoXpomMa u €ro MPOAYBKY B MEUU KUCIOPOIOM.
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Bapianm 20

a) TexHONMOTHWIO BBHIIJIABKM CTald M3 CBEXKEW IIUXTHI C OKHUCJIECHUEM
MPUMEHSIIOT JJIi 0CO00 OTBETCTBEHHBIX OTJIMBOK. ONTUMaNbHON SBIAETCS
ciaeayromas — IOCIEAOBAaTEeNbHOCTh — omepanuid. B 3aBanky BMmecte C
HU3KOYTJIEPOAUCTHIM JIOMOM 3aJar0T pyAy W u3BecTb. llociie pacruiaBieHUs
IIUXTHI IIUIAK YACTUYHO WJIM MOJIHOCTBIO CKAYMBAIOT M HABOJAT HOBBIM. C LEBIO
00€3yTiepoKMBaHUsl ~ BaHHbBI,  Jiera3allud, YJaJ€HUs  HEMETaNIMYEeCKUX
BKJIIOUCHHI B XOpPOIIO HArpeThiii METaJT JI0O0ABIAIOT PyAy U MPOIYBAIOT €ro
kucnoponom. Ilocne yaaneHuss OKMCIUTEIBHOIO NUIAKA MPOBOIAT PACKHUCIIEHUE
beppocunuIemM, CHUIMKOXPOMOM, QIIOMHUHUEM, HABOJAST BOCCTAHOBUTEIHHBIN
HUlaKk YU B JBAa- YEThIPpE MpPUEMA BBOAAT HArpeTbld HU3KOYIJIEPOJAUCTHIN
dbeppoxpom.

B mpouecce pacruaBnenust (peppoxpoma IMUIAK PACKUCISIOT CMECSIMHU
MOPOIIKOB (peppocuiiuiius, aloMuHusa. Tutan B Bujae (eppoTUTaHA BBOJIST B
BaHHY Iiepesl BbIMyckoM. ['yOKy WM MeETaJUIMYeCKHE OTXOJIbl THTaHA
MPUCAKUBAIOT B KOBII.

IlepennaB  BBICOKOJIETMPOBAHHBIX OTXOJOB MOXHO BECTH KaK C

MIPUMEHEHUEM ra3000pa3HOro KUCIOPO/a, TaK U 0€3 Hero.

06) Ilo cTpykType 1emecooOpa3Ho pa3feiabHO  KJIacCU(PHUIIMPOBATH
HEJIETUPOBAHHBIE U JIETUPOBAHHBIE CTalM, TaK KaK OJWHAKOBBIE CTPYKTYPHBIE
COCTaBJIAIOIIME B 3aBUCHUMOCTM OT KOJIMYECTBA PACTBOPEHHOIO B HHUX
JIETUPYIOLIErO 3JIEMEHTa 00JafaroT pa3iuYHbIMH CBOMCTBaMH. OTIMBKU U3
YIJIEPOAUCTON CTald MOTYT UMETh (PEPPUTHYIO M HEPIUTHYIO CTPYKTYpbl U
OTHOCHUTBCSI COOTBETCTBEHHO K (PEpPUTHOMY U MEpIUTHOMY KiaccaM. Crenyer
OTMETHTb, YTO B pealbHBIX CIUIABAX YHUCTO (PEPPUTHOM CTPYKTYphl HE
HaOmonaercs. [lo rpanunam 3epeH gepputa BbIagaeT TPETUYHBIN IEMEHTUT. B
3a3BTEKTOMIHBIX YIVIEPOAUCTBIX CTAIAX HapsALy C IEPIUTOM BBIIEIACTCS
BTOPUYHBIN HEMEHTUT. OTIIMBKA M3 BBICOKOJIETUPOBAHHBIX CTAJIEW NENATCA Ha
LIECTh KJIACCOB.

[To criocoOy BBIIJIaBKH Pa3iMYyalOT CTAH, MOJyYE€HHbIE B TIeUax ¢ KUCION
U C OCHOBHOM (QyTepoBKamu. MHOrue HeJlerupoBaHHbIC (YIJIEpOAMUCTHIE) U
3HAYUTENBHYIO YaCTh HEJIETMPOBAHHBIX CTAJIEW BBIIUIABIAIOT B KHUCIBIX I€4ax, a

CPpEAHCIICTUPOBAHHBIC U BLICOKOJICTUPOBAHHLIC — B OCHOBHEIX II€YaX.
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Bapianum

a) lloBblllleHHE CKOPOCTH OXJAXKJEHUS CIJIaBa U CBS3aHHOE C 3TUM
YBEJIMYEHUE TEPEOXTKICHUS MOTYT KAa4eCTBEHHO W3MEHUTh XapakTep
MPOAYKTOB 3BTEKTHUECKOTO IMpeBpaieHus. [IpoaomkuTeabHOCTs MpeObIBaHUS
CIjlaBa B JKUJKOM COCTOSIHUM B TIEPUOJ] ABTEKTHYECKOTO IPEBPALICHUS,
BCJICJICTBHE BBICOKOM CKOPOCTH OXJIQXKICHHS, HACTOJBKO COKpAIIAeTCs, YTO
BBbIJICTICHUE YTIIepoJa U3 >KUIKON (a3bl U pasfenbHas KpucTaaiusanus rpadura
U ayCTEHHMTa MPOUCXOJAAT HE B MOJIHOW Mepe. B pesynbraTe KpHcTalIu3yoomas
daza oboramaercs xkenesoM. B 3TOM cimyyae Hapsagy C  ayCTEHUTOM
KPUCTAJUIM3YIOTCSI U KapOunbpl. Takoe TOpPMOKEHHME KpUCTALIM3alUu rpadura
MOKET OBITh MOJHBIM, WU BBIAEIMBILASACA BBICOKOYIJIepoaucTas (aza Oyner
LEJIUKOM COCTOSTh M3 KapOWJ0B, UTO MPUBEAET K 00pa30BaHUIO OEJIOro YyryHa.
[Ipy  TPOMEXYTOYHBIX CKOPOCTSIX OXJXKICHHS BMecTe C Tpadurom
KPUCTATU3YIOTCSI KapOWIIbI, YTO COOTBETCTBYET IMOJYUYCHHIO TMOJOBHHUYATHIX
YYT'YHOB.

CtpykTypa dYyryHa OKOHYATeIbHO (OPMHUPYETCS TPHU ISBTEKTOMIHOM

IIPEBPAILCHHH.

6) OcoOeHHOCTH BBITIJIABKU YyT'yHA JUIsl M3JI0KHUIl B BarpaHKax BBI3BaHbI
HEOOXOJMMOCTBIO  MOJYYEHHUs]  BBICOKOIO  COAEpXaHWs  yriepojaa,  4To
JNOCTUTAETCSl YBEJIMYEHUEM BBICOTHI TOpHA. He momyckaeTcs BBICOKHN MEPETPEB
paciuiaBa, HMCIIOJIb30BAaHUE CTAJbHOTO CKpama B 3aBajike. Takum oOpazom,
IIPUEMBI, TPUMEHSEMBIE [JIl TIOBBILIEHUS CBOMCTB MAaIIMHOCTPOUTEIBHBIX
OTJINBOK, BBI3BIBAIOIME YBEIWYEHHUE KOJIMYECTBA CBA3AHHOIO YIUIEPOAA,
u3MenbueHUe rpadura, B JaHHOM ciydae Hemnpuemiemsl. [loBbieHue
TEMIIEPATYPbl OTJIIMBKH IMPUBOJIUT HE TOJBKO K OTPULIATEIIBHOMY BJIMSHHUIO HA
CTPYKTYpY, HO M K YXYAUIEHUIO TOBEPXHOCTH HW3JIOKHUL, YBEIUYEHUIO
JUTEUHBIX HAMPSDKEHUN U TIOSBIICHUIO PBIXJIOT. 3aJIMBKY (DOPM OCYIECTBIISIIOT U3
IIOBOPOTHBIX WJIM CTOIIOPHBIX KOBILIEW 4E€pe3 Pa3Iu4HbIE JTUTHUKOBBIE CHCTEMBI
(cudoHHBIe, TOXKIEBbIe, HA HECKOJIBKUX YPOBHSIX). THUIl cuCTEMBI OIpenesseTcs
IPEXKIE BCETO MAaCCOM M3JIOKHULIBI U €€ KOHCTPYKIIUEH.

N3 Bcex BUAOB GOpM, UCMIONB3YEMBIX JUIsl OTIMBKHM M3JI0KHUII, Hauboliee

pacnpocTpaHeHbl pa30BbI€ MecuaHble (OPMBI.
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Bapianum

a) JIns BBITUTABKM YyTyHa MOYKHO MPUMEHSThH MPAKTUYECKH BCE U3BECTHbHIE
TUTBl  TUTABWJIBHBIX ~ arperaToB, OOECIEYMBAIOIIME TMOJYYCHHE paclijiaBa
HEO0O0XO/JMMOI0 COCTaBa, IIEperpeBa U HCIHOJb30BaHME KpyHMHOrabapUTHOM
muxThl. bomee crabuibHBIE pe3yabTaThl W THOKOCTh  MPOU3BOJCTBA
o0ecreynBaroTCsl B I€Xax, OOOPYAOBaHHBIX IYTOBHIMH W WHAYKIIMOHHBIMU
neyamu. [Ipu oOTiMBKE JBYCIOMHBIX BajJKOB HEOOXOIWMO HMETh PaCIlIaBbI
pa3IMYHBIX COCTABOB JUISI HApPYXKHOTO CIIOS M cepAleBUHbL. OTOeIrMBaeMOCThb
YyryHa TpU BBIIUIABKE €ro JUis BajJKOB TMPOBEPSETCA MO CIEIUAIbHON
TEXHOJIOTMUYECKON Mpole. DTOT METOA SBISETCS OAHUM U3 OCHOBHBIX METOOB
OLICHKHM KayecTBa cOocTaBa. TeXHOJIOTHs MOJYy4YEHUS JIBYCIONHBIX BAJIKOB YacTO
npexycMaTpuBaeT MpOMBIBKY Qopmbl. CHavama e€e TOJOCTh 3aIlOoJHSAETCS
Yyr'yHOM, MpEHa3HAY€HHBIM JI1 (POPMUPOBAHUsSI pabOUYEro cjaos OeNoro 4yryHa
(;merupoBanHoro). Ilocie onpenenenHoro BpemeHu (GopMy NPOMBIBAIOT Yepe3 Ty
e JIMTHUKOBYIO CHUCTEMY HEJIETHMPOBAHHBIM (BBICOKOKPEMHHUCTHIM) YYT'YHOM, U3

KOTOPOro (pOPMHUPYIOT CEPALEBUHY BaJIKa, €0 IEHKH.

0) s moBBIIEHUS! MPOYHOCTH YYTyHA, a TAK)KE MOJYYEHHS] YYT'YHOB CO
CHeUUaIbHBIMM  CBOMCTBAMM NIPOBOJAT MUX JIETUPOBAHHME  PA3JIMYHBIMU
aneMeHTaMu. Yaiie Bcero Aiis 3TOM 1enu NPUMEHSIOT XPOM, HUKEIb, MOJIHO/IEH,
MeIb, QIIOMUHUWA, TWUTaH, BaHaaAWi. BrausHue »oSTtUx (¢dakTOpoB  Ha
KPUCTAJUIM3ALUI0 U CTPYKTYpY UYYIyHAa Pa3jiuyHO U BO MHOIOM 3aBHCHUT OT
XapaKkTepa UX paclpeeseHUuss MeXAY CTPYKTYPHBIMU COCTABIISIIOUIMMU YyT'yHa, a
TAK)K€ UX BO3JEHCTBHS HA IIOJIO)KEHHE OCHOBHBIX KPUTHYECKHUX TOYEK
auarpamMMebl. Bee nerupyromnme 3J1eMeHTbl MOKHO MOJIpa3IesiuTh Ha TPU TPYMIIBI.
K nepBoil OTHOCSTCS 37€MEHTBHI, KOTOPblE B OCHOBHOM 0Opa3ylOT PacTBOPHI C
dbeppuTom (ayCTEHUTOM). ITH DJIEMEHTHI TOHUKAIOT PACTBOPUMOCTD yTiiepo/ia B
AKUJAKOM U TBEPAOM PACTBOpAX, & TAKKE COAEp’KaHUE YIiepoAa B AIBTEKTHKE U
ABTEKTOW/IE, MOBBIIIAIOT IBTEKTHUYECKYIO TEMIEPATYPY, OJHOBPEMEHHO CHMKAs
ABTEKTOUIHYIO. DTO 00YCIOBIUBAET rpauTU3MpPYIOLIEe BIUSHUE 3JIEMEHTOB. B
TO K€ BpEMS HHUKEIb, CIMOCOOCTBYs TrpaduTHU3ANNK CTPYKTYPHO CBOOOJHBIX
KapOUJ0B, TEM CaMbIM CTaOUJIM3UPYET MEPIUT U CIOCOOCTBYET MOBBIIICHUIO €r0
JTUCIIEPCHOCTH.

B Gounee cnaboii creneHu BIusieT Ha rpadUTU3aIUIO0 METb.
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Bapianum

a) Jlerupyromue 37€MEHTHI, BO3JACUCTBYS Ha KPUCTAUIM3ALUIO YYTYyHA,
00€eCIeunBarOT MOBBIILIEHHE MEXAHUYECKUX CBOMCTB. OCOOCHHO CHIIBHO BIIMSIHHUE
MOJIMO/IeHa, BaHAAMUA XpoMa, OOYCIOBIMBAIOLIEE pa3MeNbueHHE TpadUTOBBIX
BKJIIOUEHUII UM YNPOUHEHUE MeETaIMuYeckod Marpuubl. Hukenr u  menab
YBEJIIMYMBAIOT NPOYHOCTh B MEHbIIEW cTeneHu. VX mooXutenpHas pojib
CBSI3aHA TOJILKO C TIOBBIIICHHEM KOJMYECTBA U JUCIEPCHOCTH TMEpIUTa U
BBIPABHUBAHMEM CBOMCTB B TOHKUX M TOJICTBIX CEUCHUAX OTIMBKHU.

BBenenue nerupyrommx >JI€MEHTOB B UYTryH, HaxOJSIIUICS B KOBIIE,
[O3BOJIIET CHI)KAaTh IOTEPU DJIEMEHTOB B  pe3ysbTaTe OKUCICHUS U
peryiupoBaTh CBOWCTBAa 4YyryHa IIOC/I€ BbIauu €ro u3 neuyu. KoBmIoBbIM
JETUPOBAHMEM MOXKHO TIOMYYUTh IIHPOKWN JUANa30H MapoK UYTyHOB,
o0Jaaomux pa3InIHbIMA CBONCTBAMH, HO BBIIIJIABICHHBIX HA €IWHOM IIHUXTE.
[TonHOTa pacTBOpEHHUs JETHUPYIOLIUX T00aBOK 3aBUCTU OT TEMIIEPATyphbl Uyr'yHa
OpU BBITYCKE M3 MEYHM, a TAaKKE€ OT YCBOSEMOCTH BBOJMMBIX MaTe€pHAJIOB,

KOTOpasd OoIpcaCIsICTCA UX COCTAaBOM H PpasMCPOM KYCKOB.

0) CKOpOCTh OXJIaXACHUS OTJIMBKU 3aBUCHUT OT psAna GpakTopos. B nepyro
ouepellb, K HUM OTHOCATCA MPHUBEACHHAS TOJIIMHA OTIWBKH, KOA(P(UIIMEHT
TEIJIOAKKYMYJIUPYIOMIEH  crocOOHOCTH  (OpMBI,  Temmeparypa  3aJUBKH.
HezaBucumo OT TOro, moj BIMSHUEM KakuxX (DaKTOPOB M3MEHUIACh CKOPOCTH
OXJQXKICHUs, €€ IMOBBIIICHUE YBEJIUYUBACT IMEPEOXJIAKACHUE U MOBBIIACT
IUCTIEPCHOCTh CTPYKTYPHBIX COCTaBIISIONIMX. B 3aBUCHMOCTH OT XMMHUYECKOTO
cocTaBa W KHJAKOTO COCTOSHHUSA 4YyryHa, TpH  HM3BECTHOM  CTEMEHU
NEePEeOXJaXKICHUS, HBTEKTUYECKAs KpPUCTAUIU3alMsi MOXET YaCTUYHO WIIU
MOJTHOCTBIO MPOXOAUTH 10 MeTacTaOuiabHOU cucteMe. CKOpOCTh OXJIaXIECHUS B
MHTEpBaJie YBTEKTOMIHOTO MPEBPAILICHUS OMPELNIeT COOTHOIICHUE MEepPINTa U
deppuTa, a TaKkKe CTENEHb AUCIIEPCHOCTH MOCIETHETO.

CBsi3p MEXAY CTPYKTYpPOH UyryHa M TOJIIMHON OTIMBKH, B HAMOOJbIIEH
CTENIEHH BIUSIONIEH Ha CKOPOCTh OXJIAXACHHUS, MOXXHO TMPOCIEAUTH IO
auarpamme. CKOpPOCTh OXJIAXKIIEHUSI U3MEHSIET CTPYKTYPY M TEM CaMbIM BIIHSET
Ha MEXaHUYECKHE CBOMCTBA YyTyHa.

Hapsiny ¢ XUMUYECKHM COCTaBOM UyTryHa U CKOPOCTBIO €T0 OXJIaKICHUS

Ha KpUCTAJUIN3AIHUIO YYT'YHA BIIMAOT CI)I/ISI/ILIGCKI/Ie CBOMCTBA KHUIOKOI'O pacCiliaBa.
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Bapianum

a) YCTaHOBJIEHO, UTO TOBBIIIEHUE TEMIIEPaTyphl MeperpeBa MPUBOIUT K
pa3MesbueHUI0 TpapuUTOBBIX BKIOUeHHUH. [Ipu 3TOM mposiBIsieTcss TEHACHLUS K
KPUCTAIUTM3allMd  MEJKOT0  TOYEYHOTo rpadura ¢  MEKIACHIPUTHBIM
pacrioyio)keHueM. TeHJCHIUS TpOSBIAETCS TEM CHIbHEEe, 4YeM MEHbIIe
coZiepKaHue yriepona B 4yryHe. B pesysibrare meperpeB >KUIKOTO YyryHa B
OTpENCICHHOM  HWHTEpBaJie  TEMIIEpaTyp  CIOCOOCTBYET  TOBBIIICHHIO
MEXaHU4YEeCKUX CBOMCTB. Ho Takoe OaronpusTHOE BIUSHUE CKA3bIBAETCS TOJIBKO
10 KPUTHYECKHX TeMIepaTyp, NpPU TPEBBIIICHUH KOTOPHIX MEXaHUYECKUE
CBOMCTBA HAayMHAIOT MaJaTh. JTa KpPUTHUYECKas TeMIeparypa A Pa3IUYHBIX
4yryHOB pasznuuHa. OHa 3aBUCHUT OT psga (PakTOpOB, OCHOBHBIM M3 KOTOPBIX
ABIISICTCS coJepKaHue yriepoja. UeM BbllIe cOAep)KaHUE YIIepojaa B UyryHe,
TeM 70 OoJjiee BBICOKMX TEMIIEpPATyp JOMYCTUM IeperpeB ero 6e3 oOpa3oBaHuUs
MEXACHAPUTHOTO TpaduTta. Takum oOpa3oM, TEperpeB M0 OMPEeICHHBIX
IpPEJENIOB SABJISAETCA OJHUM U3 JIEWCTBEHHBIX METOJIOB MOBBILIEHUS MPOYHOCTH
qyTyHa.

MexaHu3m BO3AeMCTBHS MOIM(UKATOPOB Ha MpOIECC KpUCTALIM3ALUU

YyryHa pa3jinyeH.

0) LleHTpoOeKHBII CITOCOO OTIUBKH BaJKOB B OTJIMYKME OT CTAIMOHAPHOTO
MO3BOJISIET CHU3WUTh PAacXo] JIETUPYIOIIUX DJIEMEHTOB TIPU IPOU3BOJICTBE
JBYCJIOWHBIX BAJIKOB, TaK KaK OHM B OCHOBHOM HCIIOJIb3YIOTCSI Ha MOJIyYEHHE
pabouero cios Bajika; CHU3UTh OOIIMI pacxo]] MeTajia Ha OTJIMBKY BCJICICTBHE
OTCYTCTBUSI JINTHUKOBBIX CUCTEM W MPHUOBUICH; OTIUBATh 0€3 CTepKHEH MHOTHE
THUIIBI MYCTOTEJIBIX BAJIKOB WM OaHIa)Ke! I COCTaBHBIX BAJIKOB. {151 OTIMBKH
BaJIKOB MPUMEHSIOT IIEHTPOOEIKHBIC MAIIMHBI C TOPU3OHTAIBHOMN, BEPTUKAIHHOM
Y U3MEHSIONIEHCS OCSIMUA BpaICHHUS.

[Tpu oTIMBKE BAJIKOB HA LIEHTPOOESKHBIX MAIIMHAX C U3MEHSIONIEHCS OChIO
BpalleHUs] HapyXHbIA pabouuii cioi Bajka (HOPMHUPYIOT MPU TOPU3OHTAIBHOM
BpanieHuu GOpMbl, a CEpALIEBUHY — IIPU HAKJIOHHOM U BEPTUKAJIIBHOM BpalllEHUH
C MEHBIIIEH YaCTOTOW BpaILICHUS.

Takye MalmMHBI HANUIM NOPUMEHEHUWE JUISI OTJIMBKHA  KPYIIHBIX

JIUCTOIIPOKATHBIX U COPTOIPOKATHBIX BAJIKOB.
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Bapianum

a) CopTonpoKaTHBIC BAJIKK OTIUBAIOTCS KaK C TIIaJKOW 00YKOM, B KOTOPBIX
KaJMOpbl BHITAYMBAIOT TTOCPEJCTBOM MEXaHUYECKON 00pabOTKH, TaK U C JIUTHIMU
poUIMPOBAHHBIMU KaJTHOpaMHU.

H3meHeHne  TBEpJOCTH  COPTONPOKATHBIX  BAJIKOB  JOCTUTACTCS
M3MEHEHHEM CTEINCHH JITUPOBAHUS YyTyHa U TEIUIOBOTO COMPOTUBIICHUS CTCHKU
JTUTEHHON (POPMBI ITyTEeM HAHECEHHsS HAa Hee CJIOSl TEeTUIOM3OJISIMOHHOW KpPacKH
(o6Mma3ku). CopTonpoKaTHbIE BAJIKU U3 BHICOKOMPOYHOIO YyT'yHA C MAPOBUIHBIM
rpadguroM uMeroT 0Ooyiee BBICOKYIO CTENEHb MPOYHOCTH M H3HOCOCTOMKOCTB.
TBepaocTh uyryHa OT Hapy>KHON MOBEPXHOCTH K CEpeIUHE BaJlka M3MEHSETCS
MEHEe HMHTEHCHBHO, Ye€M B BaJKaX M3 YyryHa C IUIACTUHYATBIM TPaduTOM.
3aMeTHOE TOBBIIIEHUE H3HOCOCTOMKOCTH BAJKOB JIOCTUTaeTCsl MPUMEHEHUEM
BBICOKOXPOMHUCTBIX YYT'YHOB, UMEIOIIUX CTPYKTYPY TOHKOJIMCIEPCHOTO MEPIUTA
C PaBHOMEPHBIMH BKIIOUCHUSIMH KapOUI0B Xpoma.

W3 MHOTOUYMCIEHHBIX (PAKTOPOB, OMPEICNAIOMNUX CTPYKTYpy 4UYyTyHA,
OTMETHUM JIUIIIb OCHOBHBIE: XUMUYECKHI COCTaB CILJIaBa, PEKUM €ro OXJIaXKICHUS
B (hopMe U yCIIOBUS OJATOTOBKH CILIaBa (IIMXTOBbIE MaT€pHAJIbl, TEMIIEpATypHAsI

00paboTKa).

6) B 3aBucumocTH OT Temmeparypbl M METOJOB HarpeBa OTJIUBOK,
BBIJICPKKUA M YCIOBUM MX OXJIQXKIEHUSI TepMUueckas oOpadOTKa 4yryHa MOXKET
obecrieynBaTh CHSTHE OCTATOYHBIX  HAMNPSOKCHUH, Tpa@uTU3AIUI0  WIH
MOBBIIIIEHNUE TBEPAOCTU U MEXAHUYECKUX CBOMCTB.

UeM MeEHbIIE CKOPOCTh OXJIAXKIEHHUS, TEM IIOJHEE CHSATHE OCTATOYHBIX
HanpspkeHuil. [enb rpaduTu3npyroiero oTkura — craduiu3anus CTpyKTYyphl, TO
€CTh Ppa3J0oKEHUE CTPYKTYPHO CBOOOJHOrO IIEMEHTUTAa WIM IIEMEHTUTA B
nepiaute (pepputuzanus). Ha mnpakTuke NPUMEHSIOT OJHOCTAIUWHBIA WU
JNBYCTaQAUWHBIA  OTXUr. JUIS  CHWKEHMS  TBEPAOCTH U YIYUYLICHUS
00pabaThIBAEMOCTH CEPOT0 UyryHa MPUMEHSIOT OJHOCTAIUNHBIA OoTxur. [lpm
9TOM YaCTMYHO WIM TIOJHOCTBIO paszjaraeTcs MNEpPJIUT U CHUKAIOTCS
MEXaHUYeCKHEe CBOWCTBA ceporo uyryHa. s pasinokeHus CTPYKTYpPHO
CBOOOJHOTO IIEMEHTUTA TMPUMEHSIOT OTXKHUI TMpH TeMIeparypax BBIIIE
KPUTHUYECKUX, MPOJOJDKUTEIIBHOCTh BBIIEPKKH 3aBUCUT OT  KOJIMYECTBA

MMOJICKAIICTO PA3JIOKCHHUIO ICMCHTHTA.
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Bapianum

a) Hopmanusaumsa u 3akaika 4yryHa CIOCOOCTBYET MOBBIIIEHUIO €ro
TBEPAOCTH (TIPU ITOM BO3pPACTaCT M3HOCOCTOMKOCTh) M MEXAHUYECKHX CBOMCTB.
OT/IMBKU HArpeBalOT 0 TEMIEPATyp BBIIIE KPUTHUECKUX U TOCIE BBIICPIKKH
OXJIAXJAIOT ¢ OoJbllell WIM MEHbIIeH ckopocThio. Ilpu HopManmu3anuu
OXJIaX/IGHHE TPOBOJAT BHE Meyd — Ha Bo3ayxe. [Ipu 3akanmke OTJIMBKU
HOTPYKalOT B OXJIAXKJIAIOUIYI0 JKMIKOCTh (Boxy, Macio). Ilpm HOpmanmuzanmu
HarpeB BBIJCPKUBAIOT B TEUECHHWE BpPEMEHH, OOECIEUMBAIOIIETO YAaCTUYHOE
pacTBopeHue TpauTa W HachIIEHHWE ayCcTeHHTa yriepojaoM. bomee OGorarblii
YTJIEPOJIOM ayCTEHUT MPH OTHOCUTENHHO OBICTPOM OXJIAXKIICHHH M TeMIIepaTypax
ABTEKTOMJIHOTO IpeBpallleHusi pacragaercs 0e3 BbiaeneHus (eppura. B stom
cllyyae TOJydaioTcs Oojiee IUCHEpCHBbIE NEPIMTOOOpa3Hble CTPYKTYpBI, YTO
BBI3BIBACT MOBBIIIEHUE TBEPAOCTH M MEXaHUYECKUX CBOMCTB.

[Ipu 3akanke ObICTpOE OXJIAXKJEHUE U3 00JIACTU ayCTEHUTHOIO COCTOSTHUS
CIIOCOOCTBYET  TOMYYEHUIO  HEPAaBHOBECHBIX  CTPYKTYp, CBOMCTBEHHBIX

KCIIC30YTIICPOAUCTBIM CIIJIaBaM.

0) IlpokaTHble MeTaNypruyecKHe BaJKM, KaK IPABUIIO, U3TOTOBIISIOT
muThiMH. PazHooOpa3Hble yCIOBUS UX CIIYKObI (TUI KJIETH U CTaHa, MOJOKEHHE B
CTaHe, TIPOKATHIBAEMBIA CIUIaB, BHUJ MPOAYKIMU) OOYCIaBIMBAIOT Kak
KOHCTPYKIIMIO BaJika, TaK W BHIOOpP JMUTEHHOr0 CIUIaBa, M3 KOTOPOTO €ro
M3roToBIAIOT. OOHAKO BCE€ BaJKM JOJDKHBI HMMETh HW3HOCOCTOMKHUA |
TEPMOCTOMKHI pabounii CI0M, BSI3KYIO MPOUYHYIO CEPALIEBUHY U IEHUKH.

Banku  moapazgenstor 1Mo Ha3HA4YeHUI0  (JIMCTOMpPOKATHBIE U
COPTONPOKATHBIE), MO KOHCTPYKIUU (TJIaJKHE M KaJIMOPOBAHHHBIE), MO POIY
MeTaiia  (4yryHbl, CTaJId JICTHPOBAaHHBIE W  HEJETHMPOBAaHHBIE),  TIO
MaKpOCTPOCHHUIO (TOITyTBEpAble, OTOENEHHbIE, NBYCIONHBIE). JIuThie cTajabHbIC
BAJIKW W3TOTOBJSIIOT U3 HEJETMPOBAHHBIX M JIETUPOBAHHBIX cTanei. B
3aBUCUMOCTH OT KOHLEHTpAIMU YTIepo/ia U JIETUPYIOMIMX 3JIEMEHTOB CTPYKTYpa
OTUX CTallel M3MEHSeTCS OT TNEepPIAUTHO-PEPPUTHOM 7O TEPJIUTHOM C
BKJIFOUCHHSIMU KapOuaHou (a3el. Hambosee pacrpocTpaHeHbl JUTHIE BaJIKU U3
YyryHOB. BcnencTBue BBICOKOW YYBCTBUTEIBHOCTH YYTYHOB K CKOPOCTH
OXJIAXKJEHUS, UX CTPYKTypa W MEXAaHUYECKHE CBOWCTBA CYIIECTBEHHO

HN3MCHAIOTCA OT IOBECPXHOCTHU K CEPCAHNHE.
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Bapianum

a) OcHOBHasi Macca MaTepuala BajKa JOJDKHa oOecredyuBaTh OOIIYHO
BBICOKYIO MEXaHUYECKYIO POYHOCTbD, YTO MOXKET OBITh JOCTUTHYTO Pa3INUHbIMU
METOJaMH M TEXHOJOTMYECKHUMH IpueMaMu. BakHoe 3HaueHWe Hapsay co
CTPYKTYpO METaJUIMYECKON MaTpullbl YyryHa HMEET KOJIMYECTBO M (opma
rpajura. OOmas MNpOYHOCTh Bajlka OyJIeT OHpElNeNsITbCs — pa3MepaMu
OTOEJICHHOTO CJ0s M MepexoaHoi 30HbL. [Ipu 3HaUUTENIEHOM OTOEIEHHOM CII0e
BO3pacTaeT OINACHOCTh TNOJOMKH. Takum o0pa3oM, I  yBEJIHYEHHUS
MEXaHUYECKOM NPOYHOCTH JKENATeNbHO YMEHbIIATh cioi ordema. Ho s
Ha/JIe)Kalled M3HOCOCTOMKOCTH IMOBEPXHOCTh JOJDKHA OBITh  JJOCTaTOYHO
TBepAOoi. OCHOBHOE BIIMSIHHE HA U3HOCOCTOMKOCTH OKa3bIBAIOT CBOMCTBA YyI'yHa
B 30HE YUCTOrO OTOENIA.

B nepexoanoit 30He Metasu1 OyaeT 0osee XpynKuM, 4YeM B CEpALIEBUHE, U3-
3a HAJIMYMUS LEMEHTHUTA, @ HA U3HOCOCTOMKOCTD 3Ta 30HA NMPAKTUYECKH HE BIIMSIET.
[Tostomy gyst  obecrieueHusT SKCILIyaTallMOHHOM IPOYHOCTH BAJIKOB €
OTOEJIEHHOM TMOBEPXHOCTBIO  LEJIECOO0PAa3HO HMMETh IMEPEXOJHYI0  30HY

MHUHHMAJIbHBIX Pa3sMEpPOB.

6) B pesynbrare TepMuueckoii 0OpaOOTKM 4YyryHa BUIOM3MEHSAETCS
TOJILKO OCHOBHas MeTajuiMueckass wmaTtpuua. Popma rpadura ocraercs
HEU3MEHHOM, W MOXET JUIIb HECKOJBKO YMEHBIIUTHCA €ro KOJIMYECTBO.
[ToaTomMy HauOonbmIUKA >PPEKT AOCTUTACTCS MPHU 3aKAIKE YyryHa C MEepIAUTHOU
MaTpULEH U MEJKOIIACTUHYATHIM TPAPUTOM.

BcenenctBue HU3KOM MIIACTUYHOCTH 4YyTyHa OpU OOBEMHOM 3aKalike B
OTJIMBKaX MOTYT OOpa30BBIBaThCSA TPEUIUMHBL. B CBA3M € 3THUM MNpUOErarmT K
MOBEPXHOCTHOM 3aKajKe YyT'yHHBIX JIeTajel, paboTarlux Ha U3HOC, HApUMeED,
MOBEPXHOCTEH TPEHUs CTAaHUH METaUIOPEXKYIIUX CTaHKOB. HarpeB rasoBbiMu
ropejakaMd WJIH TOKaMU BBICOKOW YacTOThl C MOCJIEIYIOUIUM BOJOCTPYHHBIM
OXJIQXKJICHHEM CIIOCOOCTBYET MOIYUYEHHUIO 3aKaJE€HHOTO CJIOS.

N3orepmuueckas 3akanka OOECNEYMBAaET BBICOKME  MEXaHMYECKHE
CBOMCTBAa M HM3HOCOCTOMKOCTb, IPUYEM BCIIEICTBHE CPABHUTEIBHO HHU3KOIO
YPOBHSI HANpPSDKEHWW OMACHOCTh OOpa30BaHUS TPEIIMH U KOPOOJEHUM

CHHMIKACTCA.
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Bapianum

a) KoBkuil 4yryH sBHseTcd  KOHCTPYKUHMOHHBIM  MaTe€pUajioM,
WCIIOJI3YEMbIM 11 M3TOTOBJIEHUS MEJIKHX TOHKOCTEHHBIX OTJIMBOK JJISt
CEJIbCKOXO3SICTBEHHBIX MallWH, aBTOMOOWJIEH, TPAKTOPOB, JIE€TalI€l MaCCOBOIO
npousBojAcTBa. bnarogaps komnakTHoW (opme rpaduTa UyryH OTJIMYAETCS
BBICOKMMH MEXaHWYECKHMH CBOMCTBAMH M IIACTUYHOCTBIO, 3aHHMAas B OTOM
OTHOLIEHUU MIPOMEKYTOYHOE MOJIOKEHUE MEKY CEPhIM UyTYHOM U CTAJIBIO.

[lepnuTHBIA KOBKHMII YyryH 00JIaJa€T BBICOKOW MPOYHOCTBIO U CpPEIHEU
IUIACTUYHOCTBIO, XOPOUIMMM aHTU(PUKIUOHHBIMM CBOWCTBAMU U BBICOKOM
U3HOCOCTOMKOCTBIO, KOTOPasi 3HAUYUTENBHO ITOBBIIIACTCS IIPU JIETHPOBAHUU.

OCHOBHOII OCOOEHHOCTBIO TE€XHOJIOTUH SIBJISIETCS M3TOTOBJICHHE OTIUBOK
u3 0esoro uyryHa 0e3 BKJIIOUEHUH IJIACTUHYATOro rpaduTa, KOTOPBIA yXY/IIaeT
MEXaHUYECKUE CBOMCTBA. YBEIWYEHHUE TOJUIMHBI CTEHOK M MAcCChl OTJIMBKU
3HAYUTENIbHO 3aTPYAHSIET MOJIyY€HHE YHUCTO OeJOoro M3joma, Mo3ToMy 00JacTb
MIPUMEHEHUsI KOBKOTO YYr'yHa OrPAHUYMBAETCS TOHKOCTEHHBIMU OTJIMBKAMH

MaccoM B HECKOJIBKO ACCATKOB KHUJIOI'PAMMOB.

0) U3roTtoBnsATh CTalibHble OTJIMBKU 0OJ€€ CIOKHO U TPYAOEMKO, YeM
OTJIMBKM M3 ceporo uyyryHa. Crnenuduyeckue yCIOBHS CTaJeIUTEHHOro
MPOU3BOJICTBA OOYCIIOBJIEHBI CIIOCOOAMM BBITIJIABKU U JIUTEHHBIMU CBOMCTBAMHU
CTaJIH.

XKraKkoTeKy4ecTb YIJIepoOAMCTONW CTadd B CPEJHEM B JBA pa3a MEHbBIIE
KUAKOTEKY4EeCTH CepbiXx uyryHoB. llpenensl HOCTYMHOro peryivpoBaHUS
KUAKOTEKydecTH Oosiee y3KU, U MPOBOAUTH 3TO PETYIMpPOBaHUE clIokHO. Huzkas
KHUJIKOTEKYYEeCTh CTaTU OOBSACHSAETCS OTHOCUTENIBHO BBICOKMMH BS3KOCTBIO U
INOBEPXHOCTHBIM HATSHKEHUEM TIpU  TEMIlepaTypax pas3iMBKH, a TaKxke
3HAYNUTEIBHO MEHBIINM IEPETPEBOM.

Ha KUIKOTEKY4ECTh OTpULIATETHHO BIIUSIIOT TYTOIJIaBKHE
HEMETAJUIMYECKHE BKJIIOYEHMS, IMONAaBIIME B CTaldb B MEPUOJ BBHIIUIABKU, a
O0COOCHHO PaCKHUCJICHUS.

HcTrHHAs KUIKOTEKYYeCTh IOHHMKAETCS C YBEJIMYEHUEM COJEPKAHMS
yIiaepoja, Tak Kak NEperpeB HaJ TeMIIepaTypoil JIMKBHJyCa yYMEHBIIAETCS W
KHUJIKOTEKY4YeCTh Bce OOJIbIIE ONMpEAEIAeTCs COCTOSHUEM CIUIaBa B MHTEpBaje

KpucTajljIn3aluu.
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Bapianum

a) KoHCTpyKIusi TUTHUKOBOM CHUCTEMBI OmpenessieTcss KoHpuUrypamuuen u
MaccoM OTJIMBKH, palMOHAIIBHBIM MECTOM MOJBOJa METAILIA.

B 3aBucumoctH 0T KOH(Urypaluu OTIMBKHM, €€ Ha3HAYCHUS W
OTBETCTBEHHOCTH METAJUI IOABOAMUTCS: B TOJCTBIE CTEHKM [UI CO3JaHMS
HaIpaBJIEHHOTO 3aTBEP/AEBAHMs, OOECIEUMBAIOLIEIO MOJY4YEHHE IUIOTHOM
OTJIMBKH; PACCPEIOTOUYCHO Yepe3 OOJBIIOE YHCIIO JUTHUKOB, YTOOBI JOOUTHCS
PAaBHOMEPHOIO OXJIAXKJCHHS 4YacTel OTJIMBKM H, CIIEJOBATEIbHO, MEHBIINX
HalpsOKEHUM, UYTO  LIeJIeCOO0pa3HO IPU  M3TOTOBJIEHMHM  TOHKOCTEHHBIX
IOPOTSKEHHBIX OTJIMBOK; K TOHKUM YacTsIM, YTOOBI 110 BO3MOYKHOCTU BBIPABHSITH
CKOPOCTH OXJaKJIEHHUS 4YacTe OTIMBKU, CKIOHHBIX K OOpa30BaHUIO TPEILHUH.
JUisi muTaHUs MacCHUBHBIX YacTe I1e1eco00pa3HO HCIOIb30BaTh IMPUOBLIH,
paboTaromue 1Mo U30bITOYHBIM JaBICHUEM T'a3a WIH BO3/1yXa.

VYcanka crany B )KUIKOM COCTOSSHUM U B IEPUOJ KPUCTAUIN3ALMH, €CIIA HE
MPUHUMATh CHEIUATbHBIX MEp, BBI3bIBAET 00pa30BaHUE YCATOYHBIX PAKOBHH U
nopuctoctu. IlolydeHue TUIOTHBIX OTJIMBOK OOECIEUMBAETCS YCTaHOBKOM

HpH6BIJ'ICﬁ H CO3JaHUCM HAIIPaBJICHHOI'O, ITIOCJIICIOBATCIILHOI'O 3aTBCPACBAHUS.

0) JluneliHas ycagka  KOPPO3HMOHHO-CTOMKHX  KAPOCTOMKUX  H
KAPOMPOUHBIX CTajJel M3MEHSETCS B IIMPOKUX Ipelesax B 3aBUCUMOCTH OT UX
CTPYKTYpbl. MakcUMajbHYyl0 YCaJKy HMEIOT CTald ayCTEHWTHOTO Kiacca, a
MUHUMAJIBHYIO — CTalld MapTEeHCHTHOTO Kiacca. Hu3kas TemaonpoBOIHOCTS,
KPYIHO3EPHUCTAsI CTPYKTYpa, HEAOCTATOYHAS TUIACTUYHOCTh W MPOYHOCTH TMPH
BBICOKMX TEMIIEpaTypax BbI3bIBAIOT TMOBBIIIEHHYIO CKJIOHHOCTH CTaleH,
BBICOKOJIETUPOBAHHBIX XPOMOM M HHUKENeM, K 00pa30BaHUIO TOPSYMUX TPELIUH,
no3ToMy JuTelHas ¢opMa JoKHA 00JagaTh MAaKCUMAaJbHO JIOCTHKHUMOM
MOJATIMBOCTRI0. XPOMHCTBIE CTald TOYTH BCEX KIaccoB (MO CTPYKType)
CKJIOHHBI K O0Opa3oBaHUIO XOJOJHBIX TpemuH. [IpuunmHOi 3TOTO sBIsSETCS
MOBBIIIICHHAS XPYMKOCTh W3-3a HAMM4YUS KapOWIOB. 3HAYUTENHHO MEHBIIE
OMAaCHOCTh O00pa30BaHUSl XOJIOAHBIX TPEUIMH B XPOMOCOJEPKAIUX CTaJAX
ayCTEHUTHOTO KJlacca H3-3a HMU3KOTO TMpejesia YIPYroCTH M CpPaBHUTENIBHO
XOpOIIeH TUTACTUYHOCTH. MHOTHE OTIWBKHM TOJBEPraloT Pa3IUYHBIM BUIAM
TEPMHUUYECKON 00pabOTKH, pEXUM KOTOPBIX OMNPEACNSAETCS XUMHUYECKUM

COCTaBOM CTaJI1 U HA3HAYCHUEM OTJIMBKH.
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Bapianm 30

a) OcHOBHBIMU DJIIEMEHTAMH, ONPENEIIAOIIUMA CBONCTBA
HU3KOJIETUPOBAHHBIX MAPTraHIIOBUCTHIX CTAJIEH, SBIIAIOTCS MapraHel M YIJIepOoa.
OOpasyst TBepplii pacTBOp 3aMEIlEeHHUs, MapraHel] ympouHseT ¢GeppuT, HO
OCHOBHO€ BJIMSIHHE Ha MOBBILICHHE IMPOYHOCTH OKAa3bIBAIOT 00JIee YCTOWUYUBHIE,
YeM LIEMEHTUT, CJI0KHbIE KapOUIbI.

Yem Hmxke TpeOyemas HNPOYHOCTh M BBILIE IUIACTUYHOCTb, TEM OOJIbIIE
JOJDKHO OBITh B CTaJM MapraHiia U MeHblle yriepoja. M3 HuzkonernpoBaHHbIX
MapraHiOBUCTBIX  CTajJledl  M3TOTOBISAIOT  OTJIMUBKH, UCIBITHIBAIOIINE
3HAYUTEIBHBIN M3HOC, YJapHble M MEpEeMEHHble Harpy3ku. Hukenp pacmmpsier
ayCTEHUTHYIO 00JIacTh, 00pa3yeT C JKeIe30M TBEpAble PAaCTBOPHI U HE HAET
KapOuI0B. YTpOUHSIONIee IEWCTBUE HHUKENS B HU3KOJETHPOBAHHOM CTalu
3aKJIFOYAeTCs. B TMOBBIIIEHUM MPOYHOCTH (eppura NHpU OJHOBPEMEHHOM
COXpPAHEHUU IIACTUYHOCTH. HuKenp NMOHMXKAET TeMmIepaTypy MapTEHCUTHOIO
MpEBpAIICHUs] W YBEIUYMBAET INPOKAIMBAEMOCTh cTanu. HukeneBas craib
00JlajaeT MOBBIIIEHHOW yIapHON BS3KOCTBIO JAa)KE€ MPU HU3KHUX TeMIlepaTypax,

PaBHOMEPHOCTHIO CBOMCTB MO CEYEHUIO OTIIMBKHU.

0) [InaBka 4uyryHa B TUreJIbHBIX MHIYKIMOHHBIX NEYaxX MPOMBIIUICHHON
4acTOTbl HMMEET psiJ IPEUMYIIECTB: BO3MOXHOCTb IOJYYEHUS TOYHOIO
XUMHAYECKOTO COCTaBa, HU3KUM yrap 3JIEMEHTOB, BBICOKHMU IEPErpeB METAJUIA,
BO3MOXHOCTh HCIIOJIb30BaHUSI B IIMXTE€ OOJBIIOIO KOJWYECTBA CTAJbHBIX
OTXOZOB U CTPYXKKH.

TurensHass MHAYKIIMOHHAS I€Ybh COCTOMT W3 METAJUIMYECKOTO KOXKyXa, B
KOTOPOM YCTAaHOBJIEH THUTI€Nb, 3aKPbIBAIOIIMKCS KpbIKON. [Ipu nnaBke mmxra
3arpy»Kaercs B THUIEIb, KOTOPBIM YCTAaHOBJIEH B HWHIYKTOPE, CBSI3aHHOM C
MarHATONPOBOJIAMA W CHCTEMOM BOJSHOrO oxyaxiacHusa. I[Iporekaromuii B
UHAYKTOpPE TIepEMEHHBIM TOK BO30YXZaeT B CaJKe BHUXPEBBIE TOKH,
pasorpeBaronme U Iassmue Metawl. lleus pazmemaercs Ha IUIOMIAKE U TIPU
CJIMBE MeTaJljla HAKJIOHSAETCS ¢ TIOMOIIBI0O MexaHu3Ma nmoBopota. [leun O6ombiioin
€MKOCTH 4acCTO BBIITYCKAIOT B KOMIUIEKCE C YCTAaHOBKOM JUISl NIPEABAPUTEILHOTO
MOJIOTPEBa IIMXTHl B 3arpy30uHoil Oanbe, 4YTO OOECHeYrBaeT IOBBIIICHUE
IIPOM3BOJUTENIBHOCTH Ieun. HemoctaTok 3TUX Ieyed — Majasg CKOPOCTh

IUIABJICHUS TBEPIOU 3aKAJIKU.
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1.6 Hanpsam ninrorosku: 0922 - Enekrpomexanika
Bapianm 1

a) CoBpeMEHHbIN 3JIEKTPONPUBOJI MPEJCTABIsAECT COO0M KOHCTPYKTHBHOE
€IMHCTBO JJICKTPOMEXaHMYECKOTO TMpeoOpa3oBaTeisi SHEPTUd (IBUTATENs),
CUJIOBOTO TMpeoOpaszoBarelisi M ycTpoilcTBa yrpaBieHus. OH obOecrnieunBaeT
npeoOpazoBaHue SJICKTPUUECKON SHEPTUU B MEXaHUYECKYIO B COOTBETCTBUH C
aNropuTMOM PabOTBl  TeXHOJOTUYECKOM ycTaHoBkU. Cdepa NpUMEHEHHUS
AJIEKTPUYIECKOTO TIPHUBOJA B TPOMBIIUICHHOCTH, Ha TPAHCIOPTE W B OBITY
MOCTOSTHHO pacmmpsieTca. B Hacrosimiee Bpems yxe Oosnee 60% Bceit
BbIpa0aThiIBA€MON B MHpE  OJCKTPUUECKONM  BHEpPrUuh  MOTpedisercs
AEKTPUIECKUMU JIBUTATEIISIMHU. CrnenoBatenbHO, 3¢ (HEeKTUBHOCTH
AHEProcOeperaoMX TEXHOJOTUH B 3HAYUTEIBHOM Mepe Ompeaessercs
3¢ (HEeKTUBHOCTRIO BJEKTPOIpHBOaa. Pa3paboTka BBICOKOMPON3BOAUTEIHHBIX,
KOMIMAKTHBIX M OSKOHOMHUYHBIX CHCTEM TMPUBOJAA SBISETCS MPUOPUTETHBIM
HANpaBIICHUEM pa3BUTHUA COBpeMeHHOW TexHuku. [locnennee necsTuieTue
YXOJSIIEro BEKa O3HAMEHOBAJIOCh 3HAUYMTEIBHBIMU YCIIEXaMH CHJIOBOM
AIIEKTPOHUKHU.

0) B nmnocinenHee necATWUIETHE  YXOMSIIETO BeKa OBUIO  OCBOEHO
IIPOMBIIIEHHOE TTPOU3BOJICTBO OUIOJIAPHBIX TPAH3UCTOPOB C U30JIUPOBAHHBIM
sarBopoM (IGBT), cwuimoBeIx Momylneidi Ha HX OCHOBE, CHJIOBBIX
UHTE/UIEKTyanbHbIX Moaysied (IPM) ¢ BCTpOECHHBIMH CpPEACTBAMHU 3alUThI
Kioued u uHTepdeiicamMu 11 HEMOCPEJACTBEHHOTO  MOJKIIOYEHHS] K
MHUKPOITPOIIECCOPHBIM CHCTEMaM YIIpaBJieHus. .. POCT cTeneHn nHTerpainy B
MHUKpOIIPOIIECCOPHOM  TEXHHKE W  TEPEeXOJ OT MHKPOIPOIECCOPOB K
MUKPOKOHTPOJIJIEpAaM €  BCTPOCHHBIM  HAOOpOM  CHCIHATM3UPOBAHHBIX
nepuepuiiHbIX YCTPOMCTB Cclesladl HEOOpaTUMOW TEHIAEHIIUI0 MacCOBOM
3aMEHBI aHAJIOTOBBIX CUCTEM YIPABIICHUS MPUBOIAMHU Ha CUCTEMBI IPSIMOTO
U(ppPOBOro ympaBeHUS.

[Tomx nmpsMbIM  TUGPOBBIM  YOPABICHUEM TOHUMAETCS HE  TOJBKO
HETMOCPEJICTBEHHOE YIPaBIEHWEe OT MHUKPOKOHTPOJUIEpA KaXAbIM KIIOUOM
CUJIOBOTO MpeoOpaszoBaTelisi, HO U 00ecredeHrne BO3MOKHOCTH TIPSIMOTO BBOJIA B
MUKPOKOHTPOJUIED CHUTHAJIOB PAa3IMYHBIX OOpATHBIX CBSA3CH C MOCIEAyomeH
IPOrpaMMHO-aIMTapaTHON 00pabOTKON BHYTPpH MHUKPOKOHTPOJIIEPA.
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Bapianm 2

a) Cuctema mnpsiMoro 1u@poBOro YIPaBICHUS OPUEHTHPOBaHA HAa OTKa3 OT
3HAYUTEILHOTO YHCJA JIOMOJHHUTEIBHBIX HWHTEPGEHCHBIX IIaT W CO3JaHue
OJIHOIUIATHBIX KOHTPOJUICPOB YIpaBIICHHS NMPHUBOJaMHU. B mpenene BcTpoeHHas
CHUCTEMa YIMPABIICHUS TMPOCKTUPYETCS KaK OJHOKPHUCTAIbHAS W BMECTE C
CUJIOBBIM TIpeOOpa3oBaTeieM W HCIOJHUTCIBHBIM JIBHUTATElIEM KOHCTPYKTHBHO
WHTETPUPYETCS B OJHO II€JI0€ - MEXAaTPOHHBIA MOAYJbh IBWKCHUSA... AHamm3
IPOIYKIIUN BEAYIIIUX MHUPOBBIX TIPOU3BOIUTEIICH CHCTEM MPUBOJA U MaTCPHAIIOB
OMyOJIMKOBAaHHBIX HAYYHBIX UCCIICIOBAHUNA B 3TOW 00JACTH MO3BOJSET OTMETUTH
cleAyloIIee: HEYKJIOHHO CHIDKACTCS JOJS CHCTEM IIPUBOJIa C JIBUTATEIISIMU
MMOCTOSTHHOTO TOKa W YBEIWYUBACTCS JOJS CHUCTEM TPUBOJA C JIBUTATEISIMHU
MEPEMEHHOTO TOKa. DTO CBSI3aHO C HHU3KOW HAJEKHOCTHIO MEXaHUYECKOTO
KOJUICKTOpa H 0o0jiee BBICOKOH CTOMMOCTBIO KOJUIGKTOPHBIX JIBUTATEICH
MMOCTOSTHHOTO TOKa IO CpPaBHEHHUIO C JBHUTATEISIMH TMEepeMeHHOro Toka. Ilo
IIPOTHO3aM CIICIIMAJIMCTOB B Hauajie CIEIYIOIer0o BeKa J0JisI IPUBOIOB
MMOCTOSTHHOTO TOKa cokpaTutcs 10 10% ot o01iero urciia mpuBoI0B.

0) [IpenmyiiecTBEHHOE NMPUMEHEHNE B HACTOSIIEE BPEMSI UMEIOT NMPUBOJAA C
KOPOTKO3aMKHYTHIMM ~ACUHXPOHHBIMHU JIBUTATEJISIMU. BOJBIIMHCTBO TaKUX
npuBoJ0B (0koi0 80%) Heperyaupyembie. B CBA3M € pe3KHM yAElIEBICHUEM
CTaTUYECKUX IMpeolOpa3oBareNeil 4YacTOThl JOJII YaCTOTHO-PETYJIUPYEMbIX
ACMHXPOHHBIX JJIEKTPONPHUBOAOB OBICTPO yBenuuuBaercs. EcTtecTBeHHOMN
aNbTEPHATUBOM KOJUIEKTOPHBIM MPUBOJAM TIOCTOSSHHOTO TOKa  SIBJISFOTCS
PUBOJA C BEHTWJIBHBIMHU, T. €. 3JIEKTPOHHO-KOMMYTHUPYEMbIMH JBUratesisiMu. B
KAueCTBE HUCIOJIHUTEIbHBIX OECKOJIJIEKTOPHBIX JBUTATENIEH MOCTOSHHOIO TOKa
(BAIIT) mpenMyiiecTBEHHOE MPUMEHEHUE MOTYYUSIA CUHXPOHHBIE IBUTATENH C
BO30Y)KJICHUEM OT TMOCTOSIHHBIX MArHUTOB WJIM C 3JIEKTPOMATrHUTHBIM
BO30yXJIeHueM (i1 OONBIIMX MOITHOCTEH). DTOT THN TPHUBOAA Hambojee
NEPCHEKTUBEH JJII CTAHKOCTPOEHUS M POOOTOTEXHUKH, OIHAKO, SIBISETCS
cambIM J0porocrosiiuM. HeKoToporo CHMXEHUSI CTOMMOCTH MOXHO JOOUTHCS
OpU  UCIOJIb30BAHUM CHHXPOHHOIO PEAKTUBHOIO JIBUTATeNsi B KauyecTBe
VICIIOJIHUTEINIBHOTO.
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Bapianm

a) [IpuBosoM creayromero Beka rno nporLo3am OOJBIIMHCTBA CHEIUATNCTOBR
CTaHET TPHUBOJI Ha OCHOBE BEHTWJIbHO-WUHIYyKTOpHOro npurarens (BUJ).
JIBurarenu 3TOro TUIA NPOCTHI B U3TOTOBJICHUHU, TEXHOJOTUYHBI U JenieBbl. OHU
UMEIOT TACCUBHBIM (PEeppOMArHUTHBIA POTOpP 0€3 KaKux-IMOO0 OOMOTOK WM
MarHuToB. BMecTe ¢ TeM, BBICOKHE MOTPEOUTETHCKUE CBOMCTBA MPUBOIA MOTYT
ObITb OOECIEYEHBbl TOJILKO MPH MPUMEHEHUU MOIIHON MMKPOIPOIIECCOPHOM
CUCTEMBbl YIPABJICHUS B COYETAHWU C COBPEMEHHOUN CHUJIOBOM SJIEKTPOHHUKOM.
VYeunuss MHOTMX pa3pabOTUYUKOB B MHUPE CKOHIICHTPUPOBAHBI B ATOM 00JjacTH.
JIns  TUMOBBIX TNPUMEHEHUW TEPCHEKTUBHBI WHAYKTOPHBIE JIBUTATEH C
CaMOBO30YKJIEHHEM, a JUIsl TATOBBIX MPUBOJIOB HHAYKTOPHBIC IBUTATENN C
HE3aBUCUMBIM BO30YXXJEHHEM CO CTOPOHBI cTaropa. B mocimemHem ciydae
MOSIBJIIETCS. BO3MOKHOCTh ABYX30HHOTO PETYJIMPOBAHUS CKOPOCTHU IO aHAIIOTUU
C OOBIYHBIMU MTPUBOJIAMU MOCTOSIHHOTO TOKA.

0) /s OonbIIMHCTBA MACCOBBIX NPUMEHEHH MNPUBOAOB (HACOCHI,
BEHTUJISITOPBI, KOHBEWEphI, KOMIPECCOPhl M T.I.) TpeOyeTcsi OTHOCHUTEIHHO
HEOOJBIIION Uana3oH peryaupoBaHusi ckopoctu (10 1:10, 1:20) u oTHOCUTENBHO
HU3K0oe  ObicTponeiicTtBue. Ilpm  3TOM  1HEenecooOpa3HO  UCHOJIB30BATh
KJJACCUYECKHE  CTPYKTYpbl  CKajspHoro  ympasieHus.  Ilepexomy — k
mupokoauana3oHHbM (10 1:10000), ObICTpOIEHCTBYIONIMM MPUBOJIaM CTAHKOB,
pOOOTOB W TPaAHCIOPTHBIX CPEACTB, TpeOyeT NpPUMEHEHHsS OoJiee CI0KHBIX
CTPYKTYp BEKTOpPHOTO ympamieHus. B mocienHee Bpemss Ha 0aze cucTemM
BEKTOPHOI'O yIpaBlieHUus pa3paboTaH psJl NPUBOAOB C MPSAMBIM LUGPOBHIM
yOpaBieHUEM MOMEHTOM. OTIMYUTENbHOM OCOOCHHOCTBIO 3THUX pPEIICHUN
ABIISIETCS IPENIETBHO BBICOKOE OBICTPOACHCTBHE KOHTYPOB TOKA, PEaIn30BAHHBIX,
KaK TpaBwiio, Ha 0a3e HMUGPOBBIX PENEUHBIX PETYJIATOPOB WM PETYISITOPOB,
paboTaIMX Ha MPUHIUIAX HEYETKOW JIOTHKU ((a33u-noruku). CUCTeMbI
npsiMOro U(GPOBOro YIpaBiIeHUs MOMEHTOM OPUEHTUPOBAHBI B IEPBYIO OYEPEIb

Ha TPAHCTIOPT, HAa UCTIOJIB30BaHUE B KpaHaX, JIU(PTax, pOOOTOTEXHUKE.
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Bapianum

a) YCIOXHEHHE CTPYKTYp YIpPaBICHHS MPHUBOJAMH TOTPEOOBAIO PE3KOTO
YBEIIMYCHHUS TPOU3BOJUTEILHOCTH IIEHTPAIBHOTO IMpolleccopa M Iepexoia K
CHEIHATM3UPOBAHHBIM TpoOIleccOpaM ¢ 00BEKTHO-OPHUEHTUPOBAHHON CHCTEMOM
KOMaHJI, aJalTHPOBAaHHON K pPEIICHHI0 3a1ad IU(GPOBOTO PEryIUpOBaHUS B
peansHOM Bpemenu. Pan ¢upwm (Intel, Texas Instruments, Analog Devices u ap.)
BBIMYCTWJIM Ha PBIHOK HOBBIE MHKPOKOHTPOJUIEPHI JJIsi  YIpaBICHUS
neuratersiMu (n3 cepur Motor Control) Ha 6a3e mporieccopoB miisi 00paboTKH
curaangoB DSP-mukpokoHTposiepsl. OHU HE TOJIBKO 00€CIIeYnBaIOT TpeOyeMyto
MIPOU3BOAUTENIBHOCTD LIEHTPAIBLHOTO Ipoueccopa (6onee 20 MIIH.OM./CEK.), HO U
COJIEpKaT Psii BCTPOCHHBIX MEPUPEPUNHBIX YCTPOMCTB, NMpEeAHAa3HAUYCHHBIX IS
ONTHMAJIFHOTO COMPSDKCHHUS] KOHTpOJUIEpa C WHBEPTOpAMH U JaTYMKaAMHU
oOpatHbIX cBsized. Cpenu BCTpOEHHOW mnepudepun 0codoe MECTO 3aHUMAaroT
YHUBEpPCAIbHbIE TEHEPATOPHl MEPHUOAMYECKUX CHUTHAJIOB, O0OECHEYHBAIOIINE
camMble COBPEMEHHbBIE aJTOPUTMbI YNPABICHUS WHBEPTOpPaMH, B YaCTHOCTH,
aJIITOPUTMBI BEKTOPHOH IIUPOTHO-UMITYJIBCHON MOTYJISIIUH.

0) PocT BBIYMCIUTENBHBIX BO3MOYKHOCTEW BCTPOCHHBIX CHCTEM YIIPABJICHUS
IPUBOJAMH COINPOBOXKAAETCS pacuipeHueM ux ¢yHkuuid. Kpome mnpsmoro
uudpoBOro  ympaplieHHs, CWIOBbIM  IpeoOpa3oBareyieM  pealn3yroTCs
JIOTIOJTHUTENbHBIE (DYHKIIMU TOAJIEPKKK MHTepdeiica ¢ moibp3oBarenem (depes
MyJIbT OMNEPATHUBHOIO YIpPaBJICHHUS), a TAKXKE YMNPABICHUS TEXHOJIOTHYECKUM
npoueccoM. B cocraB cuCTEMBl yIpaBiI€HUS BXOJAT: YHHUBEPCAIBHBIN
PETYJIATOP TEXHOJOTHYECKON NMEPEMEHHOM, a TAaK)KE€ I'E€HEPATOp YIPaBISAIOIINAX
BO3JICHCTBUI Ha 0a3e 4acoB peajbHOro BpeMeHU. Takoe pelieHue Mo3BOJIseT
NOJJIEP’KUBATh JIaBJICHHE B TPYOOINpOBOJE Ha 3aJaHHOM, B COOTBETCTBUHU C
CYTOYHOMU UKJIOTPaMMOH, YPOBHE VCKJIFOYUTEIBHO CpEeACTBAMU
AIIEKTPONPUBO/A, ©O€3 HCIMOJIb30BaHUs MPOMKOHTposiepoB. IlepcrnekTuBHBIC
CUCTEMBbI YIPABJICHUS IEKTPONPUBOAAMHU pa3paldaThIBAIOTCA C OpUEHTAIMEN Ha
KOMILIEKCHYIO aBTOMAaTH3alUI0 TEXHOJIOTUYECKUX MPOLIECCOB U COTIACOBAHHYIO
paboTy HECKOJIBKUX MPUBOJIOB B COCTABE MPOMBIIIJIEHHOMN CETH.
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Bapianm

a) CrpemiieHUE TNpPENEIbHO YACHIEBUTh MPUBOJ, OCOOCHHO JIsi MAaCCOBBIX
MpUMEHEHUH B OBITOBOM TEXHHWKE (TBUIECOCHI, CTUPAIBHBIE MAITUHBI,
XOJIOMUJIbHUKHM, KOHIUIIMOHEPbl W T.J.), MPHUBEIO K OTKazy OT JaTYMKOB
MEXaHMYECKHUX TIEPEMEHHBIX W TMEpexoJy K cucreMam Oe3/1aTYNuKOBOTO
yIpaBJICHUs], T/I€ JJIsl OLIEHKHM MEXaHUYECKHX KOOpPJMHAT MpHUBOJia (TIOJ0XKEHHUS,
CKOPOCTH, YCKOPEHUS) HUCIOJIb3YIOTCS CIEeIUalbHble HU(poBbIe HaOIIOgATENH.
OTO BO3MOXKHO TOJIBKO TPU BBICOKOM MPOU3BOJUTEILHOCTH LIEHTPAIHLHOTO
npoieccopa, korga cucrteMa AudepeHInaibHbIX YPaBHEHUM, OMUCHIBAOIINX
MOBEJCHUE MPUBOJIA, MOXKET OBITH pellieHa B peaibHOM BpeMeHu. Bospocmiue
BO3MOYKHOCTH MHKPOTIPOIIECCOPHON TEXHWKHA TPUBEIM K TOMY, 4YTO TIpH
MacCOBOM IPOU3BOCTBE M3/eNui ¢ 00beMoM Bbiltycka He MeHee 10000 mTyk B
roJl, OKa3bIBAETCSI BO3MOXHBIM M SKOHOMHUYECKH LIENECOOOPa3HbIM CO3JaHUE
MOIIIHBIX, OJHOKPHUCTAJIBHBIX CUCTEM YIpaBlieHUs mnpuBojamMu Ha 6aze DSP-
MUKPOKOHTPOJIJIEPOB. MX CTOMMOCTH MpH OrpaHUYEHHBIX UHTEPPEHCHBIX
Gyukusx He OymeT npesbimars 10-208$.

0) B crpykType npHBOJia NEPEMEHHOIO TOKA C BEKTOPHBIM YIIPABICHUEM B
KaueCTBE UCIOJHUTENBHOTO ABUTATENS MOKET MPUMEHATHCS TM00 CUHXPOHHBIN
JBUTATEIb C AKTUBHBIM MarHUTORJEKTPUYECKUM POTOPOM, JIMOO CUHXPOHHBIN
PEaKTUBHBIN ABUTATENb. BO3MOKHO MCNIOJIB30BAHKUE 3TOW CTPYKTYPBI M JIs
ynpaBiaeHUs: Tpex(a3HbIMA  BEHTWJIbHO-UHIYKTOPHBIMHM  JBUTATEISIMH  C
Pa3HOMOJIAPHBIM MUTAaHUEM, 4 TAK)KE€ IIArOBBIMHM JBUTATEIIIMU B PEKUME
OECKOJUIEKTOPHBIX JBUTATENC MOCTOSHHOTO TOKA. B kauectBe cui0BOrO
npeoOpa3oBarensi  ucmosb3yercss  uwHBeprop  Ha  IGBT-kmrouax — wnm
MHTEJUIEKTYAJIbHBIX  CHJIOBBIX MOAYJSIX. JlpaliBepsl KIIIOYEHW HWHBEPTOpPA
MOJKJIIOYCHBI HEIOCPEACTBEHHO K BBIXOJaM [ITNM-reneparopa
MUKpPOKOHTpOJUIEpa, paboTaromero B  pPeXUME  IHUPOTHO-UMITYJIbCHON
Moaynsiuu  0a30BbIX  BekTOpoB  (BekrtopHoil IMM-monynsuuu), d9to
o0ecreunBaeT MaKCUMaJIbHO BBICOKYIO CTETIEHb MCIIOIb30BAHMSI HATIPSKEHHUSI
3BEHA MTOCTOSTHHOT'O TOKa I MUHUMHU3ALUIO THHAMUYECKUX MOTEPHB

WHBEPTOPE.

159



Bapianm

a) CTpykTypa  HOpeanojaraer HMCHOJIb30BAHUE HMIYJbCHOIO JaTYMKa
MOJIOKEHUS poTopa ABUraTens. CUrHaNIbI C JaTYMKA BBOASTCS HEMTOCPEICTBEHHO
B KOHTpOJIIEp U 00padaThIBatOTCs B OJIOKE OLIEHKHU MOJIOKEHUS, KOTOPBIA MOKET
ObITh peajM30BaH Ha OCHOBE CIEUUAIBHOIO NepudepuitHOro ycTponcTBa
Taiimepa C "kBagpaTypHbIM" pexuMoM paboTel. Kom MexaHM4eckoro
IOJIOKEHUSI pOTOpa IMPOTrPaMMHO Tpeodpaszyercss B KOJ 3JIEKTPUYECKOIrO
IIOJIOKEHUS POTOPa BHYTPH IIOJIFOCHOTO JIeJI€HUs MauHEL. /{1 peanuzanuu
0JI0OKa OLICHKM CKOPOCTH MOTYT HPHUMEHATbCS JIMOO  CHelHaJIbHBIE
nepudepuitHpie yCTPOWCTBa MUKPOKOHTPOJIEPA, MPUHIUI JIEHCTBUS KOTOPHIX
OCHOBaH Ha U3MEPEHHH BPEMEHHOI'O MHTEpBala OTPaOOTKHU JIBUraTEIeM
3aIaHHOTO OTpe3Ka MyTH (3CTUMATOPBI CKOPOCTH), TMO0 nepudepuiiHbie
YCTpOMCTBA OOUIEro Ha3HAUYEHMsI, TAKUE KaK MPOLIECCOPbI COOBITHI MU
MEHEeKEpbl coObITHH. B mocnennem ciydae taiimep, paboTarouuii B
"KBaJpaTypHOM" pexume, ABIAETCS 0a30BBIM JUIsl OJHOIO M3 KaHAJOB
cpaBHeHus. Kak Tonbko aBuraresib oTpaOOTaeT 3aJlaHHbBI OTPE30K IyTH,
BO3HUKHET IIPEPBIBAHUE 10 CpaBHEHUIO. B mpoueaype o0ciykuBaHust 3TOro
IPEPbIBaHNs LEHTPAIBHBIA MPOLIECCOP ONPEACIUT BPEMEHHON MHTEPBAI C
MOMEHTA MPEABIIYIIETO NPEPHIBAHUS U BBIIOJHUT pacyeT TEKYLIEH CKOPOCTH
IpUBOJA.

0) XKenarenpHo, yTOOBI TaiimMep, paboTaromuii B "KBagparypHOM'" pexume
JOIyCKal HAaYaJbHYI0 WHUIMAJIM3AIUI0 B COOTBETCTBHM C YMCIOM METOK Ha
00OpOT HMITyJIbCHOTO JlaTYMKa TIOJIOKEHMS, a TaKkKe MMeNl PEeXuM
ABTOMATUYECKON KOPPEKIIMHU CBOETO COCTOSIHHSI TIO pPENepHOMY JaTuuKy.
DcTUMaATOp CKOPOCTH JOJKEH padoTaTh C PETYIUPYEMBIM pa3pelIeHHEeM KakK 1o
YUCIIy HUMITYJIbCOB Ha IMepuoje u3MepeHus ckopoctu (ot 1 mo 255), Tak u c
pEryJIMpyeMbIM pa3penieHueM no BpeMeHu (MakcumanbHoe paspemienue 50-100
HC MpU AUana3zoHe peryaupoBaHus paspewieHus 1:128). Eciu nepeuncieHHble
BBINIIE TPeOOBaHUS K MEepUBEePUIHHBIM YCTPOMCTBAM MUKPOKOHTpOJUIepa OyayT
BBITIOJTHEHBI, TO OKQKETCS BO3MOXKHBIM M3MEPEHHE CKOPOCTH B JAHMAIa30HE, KaK
muHuMyM, 1:20000 ¢ = TouHocThio, HE  xyxe 0,1%. Jlnst u3mepeHus
ANIEKTPUYECKUX TEPEMEHHBIX MHUKPOKOHTPOJUIEP IOHKEH HMMETh BCTPOCHHBIN
ALIT ¢ pazpemienviem He Humwke 10-12 ABOMYHBIX pa3psioB U BpEeMEHEM
npeoOpa3oBanus He Xyxe 5-10 mxkc.
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Bapianm

a) Kak mpaBuiio, BocekMu kaHanoB ALlIl gqoctaTtouHo juisi mpuemMa HE TOJIBKO
CUTHAJIOB OOpaTHBIX CBs3EH MO ToKaM a3, HO U CUTHAJIOB OOpPATHBIX CBS3EH IO
HaAMPsDKEHUIO U TOKY B 3BEHE MOCTOSHHOTO TOKA, a TAK)K€ BHEIIHMUX 3a/Iar0IIUX
CUTHAJIOB. J[OMOJIHUTENbHBIE AHAJIOTOBBIE CHUTHANBI  UCIONB3YIOTCA IS
peanu3anuy 3alUdT WHBepTOopa U aurarens. Pabora ALl Oynmer Ooiee
IPOU3BOIUTENILHOM, eciu MUKPOKOHTPOJLIEP JIOITyCKaeT pEXKUM
aBTOMATHUYECKOTO CKaHUPOBAHMS U 3aIlycKa mpolecca rnpeodpazoBanusi. OObIYHO
ATO JeNaeTcs JuOO0 C TMOMOIIBI0 OTIEIBHOTO NEpUPEPUINHOrO YCTpOMCTBa
mporeccopa TnepudepUiHBIX  TpaH3aKIUK, JUOO0 C TIOMOIIBI0  peXUMa
aBrozanycka ALl ot mnpomeccopa coObITHI WM TeHepaTopa [HINM-
curHajgoB. Mtak, Ha OCHOBE MOJIydeHHOM HH@opMaruu o Tokax ¢a3 ia u ib
BOCCTaHaBJIMBaeTcs 3HaueHne Toka B (aze C (iC) W  BBIIOJHACTCS
npeoOpa3oBaHUE TOKOB K HEMOJBHKHOM CHCTEME KOOPAMHAT, CBA3AHHOM €O
crtatopoMm (a, b, ¢ ® a, b). Ilepexon OT HEMOABUKHOW CUCTEMBI KOOPAMHAT K
MOJIBIDKHOM, CBSI3aHHOH C TEKyIIMM TojoxkeHueM potopa (a, b ® d, q),
MO3BOJISIET PACCUUTATh KOMIIOHEHTHI PE3yJbTUPYIONIErO0 BEKTOpa TOKa cTaTopa
1o ocsiM d ¥ (] COOTBETCTBEHHO.

0) M3BecTHO, YTO MOMEHT CHHXPOHHOTO JIBUTATENsl C BO30YKICHHUEM OT
MOCTOSIHHBIX MAarHWTOB TPSMO MPOMOPIIMOHANIEH COCTABISIONICH BEKTOpa TOKa
cratopa 1o momepedHoil ocu (. Ilpu sTomM s MHUHUMH3AIHUKA OOIIETO
noTPeOIIEMOTO  JIBUTATEIeM TOKa JKEIaTeNbHO TMOAJAEPKMBATH TOK  TIO
npoAoabHON ocH d paBHBIM HYJO. TakuM 00pa3oM, BBIXOJ] PETYJISTOPA CKOPOCTH
npuBoaa (PC) cneayer moakiounTh Ha BXOJl PETYJSTOPA TOKA MO MOMEPEYHOU
ocu (PT 1q) a Ha Bxon perynsropa Toka no mnpogoisHoit ocu (PT id), monmate
HyjeBoe 3anaHue. OOBIYHO pEryjsTOpbl CKOPOCTH M TOKOB  SIBJISIFOTCS
MPOIMOPIMOHAIEHO-UHTETPaIbHBIMU. BBIXOJHBIE CHUTHAJbl PETYIATOPOB TOKa
POMOPLUMOHANIBHEl KOMIIOHEHTaM Pe3yJbTUPYIOLIETO BEKTOpa HamNpsKEeHUs
cratopa 1o ocsaMm d u q cooTBeTcTBEHHO. B 0510ke BekTopHOit IHNUM-mMonynsaumu
BBITOJIHIETCS CHayana MpeoOpa3oBaHME KOMIIOHEHT BEKTOpa HANpPSsDKEHUS K
HOJIIPHOM cucteMe koopauHat (g,r), ... ompenensercs pabouyuii CeKTop,
BHYTPUCEKTOPHBIM yroJl U PacCUUTHIBAIOTCS KOMIIOHEHTHI 0a30BbIX BEKTOPOB B
aOCOJIIOTHOM CHUCTEME KOOpJMHAT, CBs3aHHOM co crtatopoMm. Dopmupyrorcs

HaMpsDKCHUs, PUKIIaapiBaeMble K oOMoTkam asuratens Ua, Ub, Uc.
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a) Bce mnepeuncneHHsle BbIIe MpeoOpa3oBaHUA KOOpAUHAT (MpSIMbIE U
oOpaTHbIe npeoOpa3oBanus [lapka u Knapka) 10IKHBI BBITOJIHATHCS B PEATBHOM
BpeMeHH. JKenaTenbHO, 4YTOOBI MCHOJB3YEMBIH Ui pealu3alud CUCTEMBbI
BEKTOPHOTO YIIPABJICHUS MHUKPOKOHTPOJUIEP HMMEN BCTPOCHHYIO OHOIMOTEKY
(YHKIMM, aganTUpoBaHHBIX ISl d(P(PEKTUBHOTO YIPABIECHUS JBUTaTEIsIMH, B
TOM umcie QYHKIUI mpeoOpa3oBaHus KOOpAUMHAT. Bpems peanusanuu Kaxaou
U3 3TUX (yHKUMH HE JODKHO TMIPEBBIIATh HECKOJIBKUX MHKPOCEKYHI.
OTnMYnATENbHON ~ OCOOEHHOCTBIO  CUCTEMBI ~ BEKTOPHOIO  YIPABIICHHS
ACUHXPOHHBIMHM  JIBUTaTENIIMU  SIBJISIETCS  HEOOXOAMMOCTh  MCIOJIb30BaHUS
JOTOJHUTEIBHOTO BBIYUCIUTENIBHOIO OJIOKa, B KOTOPOM IMPOU3BOAMTCS OLIEHKA
TEKyLIETO YIJIOBOTO IIOJIOKEHHUsSI BEKTOpa IIOTOKOCLEIUIEHHS pPOoTopa. ITO
NETaeTcs Ha  OCHOBE  pEIICHWS B  PEAIbHOM  BPEMEHH  CUCTEMBI
IupepeHInanbHbIX ~ YpaBHEHUH, COCTaBICHHBIX B  COOTBETCTBHUU  C
MaTeMaTUYeCKOM MOJENbI0 JABUTATENsl. ECTEeCTBEHHO, UTO MOJ0OHAs Omepanus
TpeOyeT  JOIMOJIHUTENBHBIX  BBIYMCIUTENBHBIX  PECYpPCOB  IIEHTPAIbHOIO
mporeccopa.

0) PaccMmoTpeHHass CTpPyKTypa CHUCTEMbl yIpaBlieHHs oOecredyrBaeT
aBromatudeckoe (popmupoBanue B ¢azax IBUTATENS CUHYCOUIAIBHBIX TOKOB H
HalpsOKEHUH  1pu paboTe  HMCHOJHUTENBHOTO  JIBUTATENsl B pEXKUME
OECKOJUIEKTOPHOTO JBUTATENI TMOCTOSHHOTO TOKa C ONTUMAaJbHBIM YTIJIOM
KOMMYTAallMM U MWHHUMU3ALMAEH MYJbCAlUM SJIEKTPOMAarHUTHOTO MOMEHTa. B
pane NPUMEHEHUW, HanmpuMmep, Ui MPUBOJOB C BEHTWILHO-UHAYKTOPHBIMHU H
0ECKOJUIEKTOPHBIMU JABUTATEISIMU TOCTOSHHOTO TOKA, BIIOJIHE JOCTAaTOYHO Ha
WHTEpBaje KOMMYTallMU TOJJEpKUBaTh B OOMOTKE JBUTATENs 3aJlaHHbIN
(uKCUpOBaHHBIM ypoBeHb TOKa. OCOOEHHOCTH CXEMBI COCTOMT B TOM, YTO
[INM-reneparop obecrnednBaeT cpa3dy JBe (YHKUHUU: aBTOKOMMYyTaluio ¢as
JBUTATENS MO CUTHAJIAM JaTUYMKA MOJIOKEHUS U MOJJIEP)KAHUE TOKA HA 3aJJaHHOM
YpPOBHE TMYTEM pETyJIMpPOBaHUS MPUIIOKEHHOTO K OOMOTKaM JIBUraTess
HarnpsbkeHust. [lepas pyHKIMsS MOKeT OBITh peaii30BaHa aBTOMATHYECKH, €CITU
reHEpaTop HMMEET BCTPOEHHBIM OJIOK YMpaBlIEHUS BBIXOJAMH, JOMYCKAOUIUN
MpUeM KOMaHJ OT Mpolieccopa coObITHil. BTopas dyHKIHS TpaauilMOHHA U
peanu3yeTcs MyTeM U3MEHEHUS CKBAXKHOCTH BBIXOIHBIX [ITMIM-curnanos.
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a) JI7s OICHKW TOJIOKEHHWSI pOTOpa JBHUTATENII MOXHO HCIIOJNB30BaTh JINOO
JaTYMK TIOJOXKEHHUS Ha dJIeMeHTax XoJjuia, Ju0o 0ojee JTOporoid MMITYJIbCHBIN
JATYHK TTOJIOKEHUS. B mepBOM ciydae CUTHAJIBI C JaTYMKA TOJIOKECHUS BBOIATCS
B MHUKpDOKOHTPOJUIEp Ha BXOJbl MOJIYJEH 3axBaTa Tpolieccopa COOBITHH.
OtpaboTka  ABUTATEIeM  KaXKIOTO  IEJIOro  Imara  UACHTHDHUIIUPYETCS
MPOIECCOPOM COOBITUH W BBI3BIBACT ABTOKOMMYTAIIMIO KIIOUEH HHBEPTOpA.
[IpeppiBanme, BO3HUKAIOIIEE MPU KAXJIOM 3axBare (pOHTA CHTHAJA C JAaT4vKa,
UCTIONB3YETCS JIJISl OIICHKH BPEMEHH MEXIY ABYMsI COCEIHUMH MEePEKITIOUCHUSIMH
W, Jajgee, CKOPOCTH MpHBOAAa. Bo BTOpOM cilydae MOXKHO TMOJIYYUTH Ooiiee
TOYHYI0O HH(POPMAILIMIO O TEKYIIEM IOJIOKEHUU POTOpA JIBUTATEIsl U O €ro
ckopoct. Takum 00pa3oM, IOJTHOIIEHHBIE CHCTEMBI BEKTOPHOTO YIPABICHUS
OpUBOJIaMH  MEPEMEHHOT0  TOKa  TpeOyloT g CBOEM  peanu3aiuu
BBICOKOTIPOM3BOIUTEIBHBIX ~ MHUKPOKOHTPOJUIEPOB €  IMMUPOKAM  HAOOpOM
MIEPEUMCICHHBIX BBIIIE BCTPOCHHBIX MEPUPEPUINHBIX YCTPOUCTB, JOMYCKAIOIINX
COBMECTHYI0 paboTy U TpeOymoumux OT IEHTPaJIbHOTO  IpoIeccopa
MUHUMAJIBHBIX PECYPCOB Ha CBOE OOCITYKUBAHHUE.

0) BONBIIMHCTBO BBIMYCKAaEMBIX CErOAHS MpeoOpa3oBaTesield YacTOThl IS
PEryJIMpOBaHUsI CKOPOCTU BpalleHUs Tpex(asHbIX ABUrartesneid oOecrneyrBaroT
VOpaBJI€HUE  HMHBEPTOPOM  HANPSDKEHHS] B PEXKHUME  CHHYCOMAAIbHOM
[EHTPUPOBAHHOMN (CUMMETPUYHOMN) IUPOTHO-UMITYJIbCHOW MOYJISIITUY.

CyTp MeTOZa COCTOMT B OJHOBPEMEHHOM YIPABJICHWHW HAa 3aJaHHOM HECYIIEH
gactore (00braHo 10-20 kI'11) cpazy BceMu MIECThIO KITF0OUYaMU WHBEPTOpPA TAKUM
o0pa3oM, 4YTO B CpPEIHUX TOUYKAX KaKJOW CTOMKM HHBEPTOpa (HOPMHUPYIOTCS
BOJIHBI CUHYCOMAAIBHOTO BbIxoAHOTO Hanpsbkenuss Ul, U2, U3, caBuHyTHIE IpYyT
OTHOCUTENBHO Apyra Ha 120 snextpuueckux rpanycoB. [Ipu 3TOM BepxHU U
HIOKHUM KITIOYM BCETJa KOMMYTHUPYIOTCSI B NpPOTHBO(Aa3ze M MaKCUMalbHas
aMIUTMTYJa BBIXOJHOTO CHUTHaJa paBHA I[IOJOBUHE HANpsDKEHHUsT Ha 3BEHE
nocrossuHoro toka Udc/2. Ecmu nmns dopmupoBanus Hanpspkenus Udc
UCIOJIb30BaTh CTaHAAPTHBIA HEYNpaBiIsieMbld BBIIPAMUTENb, TO JBUTATENb

OKaETCsl HEIOMCITOJIH30BAHHBIM TI0 HAMPSHKEHUIO TpuMepHO Ha 15%.
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Bapianm 10

a) [{nst Toro, 4ToOb! 00eceunTh HOMUHAJIBHBIE TAPAMETPhl UCIIOIHUTEIBLHOTO
ABUTaTeNsl, pa3pabOTUYMKU OBUIM BBIHY)KJEHBl HATH Ha HCKaXeHHE (HOPMBbI
BBIXOJTHOTO HAIlpSDKEHUST B 30HE YacTOT, ONM3KMX K HOMHWHAJIbHOW, T.€.
NEPEeXOIUTh OT CHUHYCOMAANBHOM (OPMBI  BBIXOJHOTO HAMNPSOKEHUS K
TpaneuengalbHoOi (B mpezene K MNpsAMOYrojibHOW). OYeBUAHO, YTO TaKoe
pEILIEHNE yCTpauBalo AAJIEKO HE BCEX NOTpeduTeneil, u paboTsl IO MOUCKY OoJiee
COBEPILECHHBIX METOAOB YIPABJICHUS NPOAOCDKAINCH. Teopus 3TOro BoIpoca
aKTUBHO pa3BUBalach 3apyOekKHBIMA M OTEYECTBEHHBIMH YYEHBIMH Ha
npoTsokeHnn Oosiee yem 10 set. CeromHss Mbl MOKEM KOHCTaTHpPOBaTh, UTO BCE
TEOPETUUECKHE BOIPOCHI pEIIeHbl M, 0ojiee TOro, ammapaTtHo MOAJAEPKAHBI B
KOHCTpYyKIMAX BCTpoeHHBbIX IIIMM-reneparopoB psna cCrenMalIn3UpOBAHHBIX
MUKpOKOHTpoJutepoB cepur  Motor Control. Cyte Meroma, MOIyYUBIIETO
Ha3BaHUE IIMPOTHO-UMITYJICHOM MOJYJALMH Oa30BbIX BEKTOPOB (BEKTOPHOMN
HTNUM-moaynsiuu), COCTOUT B OTKa3€ OT OJHOBPEMEHHON KOMMYTAllMM BCEX
KJIFOYE€H UHBEPTOPA U B IIEPEXO0JI€ K KOMMYTAllMU MEXKy HECKOJIBKUMU, 3apaHee
BbIOpaHHBIMU COCTOSIHUSIMM HMHBEPTOPA, Ka)XJ0€ M3 KOTOPBIX COOTBETCTBYET
OIPENEICHHOMY INPOCTPAHCTBEHHOMY IIOJIOKCHHUIO BEKTOPA PE3YJIBTUPYIOLIErO
HaIpsKEHUS, TPUIOKEHHOTO K JBUTATEIIO.

0) B Tabnuie moka3aHbl CXeMbl BKJIIOUEHUSI CHIJIOBBIX KJIIOYEH W BEKTOPHbBIE
auarpamMMBbl i HanOoJjiee 4acTO MCIOJIb3yeMOro Habopa 0a30BBIX BEKTOPOB,
COOTBETCTBYIOIIETO CTaHAApTHOW 6-TakTHOU KoMmmyTtamuu 1; 0,5; 0,5 (BepxHuii
KJIIOY, IBA HIDKHMX WJM JBa BEpXHUX, HWKHUK). HMmMes  Bocemb
0a30BbIX BEKTOPOB, JIBa U3 KOTOpPHIX "HyJEBble", a OCTaJbHbIE CIBUHYTHI B
npocTpaHcTBEe Ha 60 3NEKTPUYECKUX TPaAyCcoB, MOKHO BOCIPOM3BECTU JIHOOOI
TpeOyeMbIil BEKTOpP BBIXOJHOTO HAIMPSIKEHUS MyTEM MEPEKIIOUYEHUs Ha TIEPUOJIe
UM wmexnay nBymsi 6a30BbIMH BeKTOpamH Tekymiero cexkropa Ux m Ux+60 u
HysneBbiMu BekTopamu O(000) u O(111). AMiomutyna u  (asa
pPE3YJAbTUPYIOLIETO BEKTOPA  HANPSHKEHUS  3aBUCAT  HMCKIIOUUTEIBHO  OT
CKB@)XHOCTU BKJIIOYEHHUs1 0a30BBIX BEKTOpOB. B mpenenbHOM ciydae, Koraa
HYyJIEBbIE BEKTOpa HE MCIOJIBb3YIOTCS, rojorpad BeKTopa pe3yiIbTUPYIOIIETO
HaIpsHKEHUS MPEACTABISIET COO0M MIECTUYTOJIBHHUK, OMTMCAHHBIA BOKPYT 0a30BbIX
BekTOpoB. C y4eToM TOTO, 4YTO aMIUIUTyAa 0a30BOro BEKTOpa cOcCTaBisieT 2/3
Udc, Bo3MokHO  (opmMHpoBaHHWE  KpPyroBoro  rojgorpada  BeKTOpa
pe3yabTupytoilero Hanpsikenus ¢ ammatyaoit 0,577 Udc, uro Ha 15% Oombiie
aMIUTUTYJbl ~ BBIXOJHOTO  HANpsDKEHUs A cliydas  KJIaCCHUYECKOM
CHHYCOMJAIbHOM HeHTpupoBaHHOU LIIVM.
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a) CylecTByloT W JApyrue BapuaHThl BbIOOpa 0a30BBIX BEKTOpPOB. Tak,
UCIIOJb30BAaHUE  BEKTOPOB,  COOTBETCTBYIOIIMX  MAapHOM  PEBEPCHUBHOI
KoMMyTanuu ¢a3 ABUraresis, oOecrneynBaeT Ty K€ CaMyl MaKCHMAaJIbHYIO
aMIUTUTYJly BEKTOpa pe3yJbTUPYIOIIETO HAIpPSOKEHUs, a Mepexoa K 0a30BbIM
BEKTOpPaM, COOTBETCTBYIOIIUM |2-TaKTHOW KOMMYTAalUH, MO3BOJISIET YBEIUYHTH
BBIXOJIHOE HaINpsDKeHUE BekTopa € Ha 27%.

Unes peanuzanmu BekTopHOU [IIMM-momymsiuu Ha 6a3e craHAapTHOU
nentpupoBanHor IIIMM mnokazana Ha puc. 7. Mcnombs3zyercss ABYXMPOXOaHAS
KOMMYTallMsl C TMepeKItoueHreM 0a30BbIX BeKTOpoB Ha mnepuoje LIMM B
nocnenoatenbHocT: O(000), m, m+1, O(111), m+1, m, O(111). Merox moxer
ObITh  peanu3oBaH B  OosblIMHCTBE  BCTpoeHHbIX  IIIMM-reneparopos
COBPEMEHHBIX MHKpPOKOHTposuiepoB cepun Motor Control, oagnako wumeer
CYILLIECTBEHHBI HEJOCTATOK HEOOXOAMMOCTh MPOTrPAMMHON KOPPEKLIUH BIUSHUS
"MepTBOTO" BpPEMEHM B 30H€ BBIXOJHBIX HANpPsDKCHUM, ONM3KUX K
MakcHUMalIbHOMY. Kpome TOro, pacder KOMIIOHEHT pe3yJbTHPYIOWIETO BEKTOpa
BO BCEX OOBIYHBIX MHKPOKOHTpoOJIepax, Kpome DSP-MUKpOKOHTpOIIIEpOB,
TpeOyeT 3HaYUTEIBHBIX PECYPCOB LIEHTPAIBHOTO MPOLECCOPA.

06) Bropoit cnoco6 peanuzanuu BektopHod MM 3akmrodaercs B
UCIIOJIb30BAHUU JIBYX KaHAJOB IIOJHOTO CPaBHEHUS W TIOCIEIOBATEIHHOTO
YIPaBISIONIETO aBTOMAaTa, 00padaThIBAIOIIETO COOBITHS MO CPABHEHHUIO. ABTOMAT
paboTaeT Mo JBYM pas3IUYHBIM ajIrOpuTMaM, B 3aBHUCHMOCTU OT BBIOPAHHOTO
MOJIB30BATEICM HAYaIbHOTO HAMPABJICHUS TEPEKIIOUYCHHUS] 0a30BBIX BEKTOPOB:
(m, m+1) wnmu (M+1, m). OxuH U3 aITOPUTMOB CIICTYOLITHIA:

« yCTaHOBUTH B Hauasne nepuoja [IINMM cocrtosinue naBepropa Um;

« TIpU IEPBOM CPABHEHUU NEPEBECTH UHBEPTOP B coctosHrue Um+1;

« TP BTOPOM CPaBHEHHUH MEPEBECTU UHBEPTOP B OJTHO U3 HYJIEBBIX
cocrossauit O(000) wiu O(111), Ko KOTOPOTo OTIWYAETCS OT KoJia
IPEABIIYIIErO COCTOSIHUSI MHBEPTOPA JIUILb OJHUM Pa3psioM;

« TpPU TPEThEM CPAaBHEHUU BOCCTAHOBUTH Mpeablayliee coctosinne Um+1;

« TIPU YETBEPTOM CPAaBHEHUHU BOCCTAHOBUThH HAYAIbHOE COCTOSIHUE

uHBepTopa Um.
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Bapianm

a) Bropoii anroput™M OTJIMYAETCs TOJBKO MOPAJIKOM Mepedopa 0a30BbIX
BEKTOPOB. [ TaBHOE OTIIMYHME MEXKY AITOPUTMAMU COCTOUT B TOM, YTO K BEPXHEM
WM HWXKHEW IIMHE 3BEHa IIOCTOSIHHOIO TOKa oOecrneunBaeTcs 'riyxoe"
NOAKJIIOUeHHEe oJHOM u3 (a3 Ha nepuonae MM (uto myure, 3aBUCUT OT TUIA
HCIIOJIB3YEMBIX TPH TMOCTPOEHUM HMHBEpTOpa JApaiBepoB). s HCKIrOYeHUsS
JOTIOJIHUTENIbHBIX MEPEKIIOYEHNA HA CTBIKAX CEKTOPOB MOPSIOK MEPEKIIOUYCHHUS
0a30BBIX BEKTOPOB HEOOXOJMMO MEHSTH MPH KAXKIOW cMeHe cekTopa. OJHUM U3
BAKHEUIINX NPEUMYIIECTB METO/IA SIBISECTCA YMEHBIIEHUE YNCIIA IEPEKIIOYECHUN
Ha nepuojie [IINUM c 6-u o 4-x u cokpaiienue Ha 30% AMHAMUYECKUX MOTEPH B
KJIFOUEBBIX 3JIEMEHTaX HHBEPTOPA.

PaccmoTpennsiii Mmeron peanuzanuu BektopHou MM ucnonb3yer dupma
Texas Instruments B HOBBIX MUKPOKOHTPOJUIEpAX ISl YIIPABJICHUS ABUTATEIISIMU
cepun TMS320x24X. JIOMOMHUTENBHBIN TOCIEAOBATEIbHBIN  YIPABIISIONIHIA
aBTOMAT BKJIIOUEH IIpU 3TOoM B coctaB LIIMM-reneparopa.

0) Hexotopsie ¢upmbl, Hanmpumep, Analog Devices, uayT mo apyromy myTu,
CyTb KOTOPOTO COCTOMT B BO3MOKHOCTH KPOCCHUPOBAHUs CTaHIAPTHBIX
BBIXOJIHBIX CUTHAaJOB LeHTpupoBaHHOW [IIMM. DTo mo3BoOJiIeT  peann30oBaTh
BCE MHOrooOpa3ue BapuaHTOB ympaBieHus. Kpome Toro, mnosBigercs
JIOTIOJTHUTENIbHAS BO3MOKHOCTD MOJICPKKH 00JIe€ CIOKHBIX METOJIOB BEKTOPHOM
[IT1M, oOCHOBaHHBIX Ha HCIMOJb30BAHUU IIECTH JOMOJHUTEIBHBIX 0a30BBIX
BeKTOpoB. [Ipu 3TOM o0co0oe 3HaueHue MpuoOpeTaeT BCTPOCHHBIM B COCTaB
reHeparopa MEepPUOJMYECKHX CUTHAJIOB  OJIOK  YNpaBlIEHHUS  BBIXOJAMH,
MTO3BOJISIOIIMN MHJIMBUIYaJIbHO YIIPABJIATH BBIXOJAMH, BIUIOTH 0 OTKIIFOUECHUS
J000TO KITF0Ya WU eI CTOMKH. Hecmotps Ha cepbpesHyto
anmapaTHyr0 NOAAEPXKKY wmeroaoB BekrtopHou [IIMM, mnosBuBmyrocs B
HOBEHIINX MHUKPOKOHTpOJIIEpaX, pabOThl y MPOTPAMMUCTOB HE YMEHBIIUIIOCH.
OHu Mo-TIpeXHEMY JTOJDKHBI 00€CTICUNTh B PEAIbHOM BPEMEHH: pacdyeT HoMepa
0a30BOT0 CEKTOpa W BHYTPUCEKTOPHOTO YIja; OMNpENEJCHUE COCTABJISIOIINX
0a30BbIX BEKTOPOB W mepenporpammupoBanne [IIMM-reneparopa; KOppeKIuio
BIIMSAHUS '"MEPTBOrO" BPEMEHM WU NOTEPh HANPSDKEHUS HA CHIIOBBIX KIIHOYaX;

KOPPCKINIO U3MCHCHUA HAIIPSKCHHA HAa 3BCHC ITIOCTOAHHOI'O TOKA.
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Bapianm

a) OJNEeKTpPONpUBOA — 3TO 3JIEKTPOMEXaHUYECKOE YCTPOWCTBO, KOTOPOE
OCYUIIECTBJISIET JBMKEHUE pPabOYMX OpPraHoB CTAHKOB WM IPyTHUX
MEXaHU3MOB U YIIPABIICHUE UX JBH)KCHUEM .

CoBpeMEHHBIN ~ METALIOPEKYIIUA  CTAaHOK  00OpPYIOBaH  CIIOKHOM
CHUCTEeMOM aBTOMATH3MPOBAHHOTO DJIEKTPONPHBOJA, BKIIOUAIONE B ceds
MHOTHE »JJICKTPUYECKHE MAIIWHbI, KaK TE€HEepaTopbl, TaK W JBUTraTelH,
BCEBO3MOKHBIE  yCWIMTEIbHbIE W  MpeoOpa3oBaTelbHbIE  yCTPOICTBA,
MHOTOUYHCIICHHYIO ammaparypy. B COBPEMEHHBIX TSKEIBIX W YHHKAJIbHBIX
CTaHKaX YHCIO OHJIEKTPUUYECKUX MAIIUH JOCTUTaeT HECKOJIbKUX JIECATKOB .
Mexy  DJIEKTpOABUTATENSIMA  CTaHKAa  CYHIECTBYIOT  DJIEKTPUUYECKHUE
OJIOKUPOBOUHBIE M (PYHKIMOHAJIBHBIE CBSI3M C KCIOJIb30BAHUEM  CJIOXKHOM
AIEKTPUUECKON CXEMBbI YIIPaBIICHHUS.

B COBOKYMHOCTM ¢ MEXaHUYECKUMH, THUAPABIMYECKUMU U JIPYTUMHU
CUCTEeMaMU AaBTOMATHU3UPOBAHHBIA JJIEKTPONPUBOA OOECIEUYUBACT BBICOKHE
MPOU3BOJIUTEIIBHOCTh M KadeCTBO pPabOThl COBPEMEHHBIX METALIOPEXKYIIUX
CTAaHKOB, SIBJSIACH OCHOBOW KOMIUIEKCHOM aBTOMATH3allMM TEXHOJOTHYECKUX
MPOLIECCOB MAIIMHOCTPOECHUSI.

0) beicTpoe pa3BUTHE TEXHUKU BBI3BAJIO IOSBICHUE BEChbMa CJIOXKHBIX U
pPa3HOOOpPA3HBIX CHUCTEM KOMIUIEKCHONM aBTOMAaTU3alldd B CTaHKOCTPOECHMH,
TaKMX, KaK  CHUCTEMbl  CJEASIIEro  3JEKTPONPHBOJAA,  MPOTPaMMHBIE,
CaMOHACTPAUBAIOIIHNECS CUCTEMBI U JIP.

VYBenuueHue MpOU3BOJUTEIBHOCTH CTaHKA M YMEHBUIEHHWE CTOMMOCTH
AJIEKTPOOOOPYIOBAHUS SABIISIOTCS OCHOBHBIMU TPEOOBAHUSAMU, MPEABABISIEMbIMU
K CUCTEMaM aBTOMATHU3UPOBAHHOIO 3JIEKTPONPHUBO/IA, OAHAKO OHU MPOTUBOPEYAT
IpyT Opyry. YCIOXKHEHUE CUCTEM BIICYET 3a COOOM yIOpOKaHUE 3IEKTPUUECKOM
4acTu CTaHKa  3a cYeT YBEIUYCHUS CTOMMOCTH AJIIEMEHTOB
anekTpoobopynoBanus. Kpome TOro, ycioxHSETCS M yIOpOXKaeTcs ero
00CITy’KMBaHUE U IKCILTyaTaIusl.

IlenecooOpa3Hoe  pelieHHEe  3TUX  BOIPOCOB  IOJIy4aeTcss  IIyTeM
UCIIOJIb30BAaHUSI KOMIUIEKCHOM aBTOMATH3allMd CTaHKOB M  IMPUMEHEHUs
MEPCHEKTUBHBIX [0 KA4YEeCTBY, HAJEKHOCTH UM YMEHBIIEHHUIO CTOMMOCTH
AJIIEMEHTOB  3JekTpooOopyaoBanus.  [louck  1enecooOpa3HbIX — pelieHui
MPEJCTaBIsIeT COOOM HENErKyl0 TEXHUYECKYI0 U HKOHOMUYECKYIO 3ajauy.
Haubonee cnoxxkHoll 5Ta 3ajaya CTAaHOBUTCA TIpU  BBIOOpE  CHUCTEM
AJIEKTPONPUBOAA U CIIOCO0A PETYINPOBAHUS CKOPOCTH MEXAHU3MA CTaHKA.
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a) Bo3HukaeT HEOOXOAMMOCTh TEXHHUYECKHMX U JKOHOMHUYECKHX pPacueToB
CHCTEM aBTOMAaTH3HPOBAHHOT'O 3JIEKTPOIPUBO/IA.

BypHBIli TEeXHHYECKUH TMpOrpecc TMOCIEAHUX JIeT JaeT BO3MOXKHOCTb
COBPEMEHHBIM JJIEKTPHYECKUM CHUCTEMaM YJOBIETBOPATH IOYTH JIHOOBIM
TEXHUYECKUM TPEOOBaAHUSIM.

HoBble OeCKOHTAaKTHBIE 3JEMEHTHI, TaK >K€ KaKk W MarHuTHble U
MOJIyTIPOBOIHUKOBBIE YCUJIUTENM, TBEPJAbIC HEYNpaBIsEMble W YIPaBIsIEMbIe
BEHTHJIM M JIPYTHe SJIEMEHTHl aBTOMATHKH, TMO3BOJISIIOT CO3[aBaTh JOCTATOYHO
HaJIe)KHbIE CHCTEMBl KOMIUIEKCHOW aBTOMaTu3auuu. [Ipu 3TOM YCIOXKHSIOTCA
pacydeThl CUCTEM aBTOMATHU3UPOBAHHOTO AJIEKTPOTIPUBO/IA.

Pa3HooOpa3ue TeXHOJIOrMM MeEeTauio00padOTKM M KOHCTPYKLHMHA CTaHKOB
TpeOyeT MOCTOSHHON TBOPYECKOW CBSI3U DJIEKTPUKOB, TEXHOJIOTOB U MEXaHHUKOB
CTaHKOCTpOoeHus. Takas cBsI3b CTAHOBUTCS Bce O0JIee HEOOXOIMMOIA.

B 3aBucumoctu ot THa 00paboTKK Ha METAIOPEXKYIINX CTAHKAaX BO3MOKHBI
pa3IMyYHbIe BUJIbI JBUKECHMUSL.

0) Ilpu TokapHOil 00pabOTKE NPOUCXOAUT BpallaTEeIbHOE JIBUKCHUE
3arOTOBKM M TIOCTYNATEJIbHOE [IBUKECHHE WHCTPYMEHTA, MNPU CBEPICHUU —
BpalaTeIbHOE U MOCTYNaTeNbHOE BUKEHUS UHCTPYMEHTA, pu (pe3epoBaHUU
— BpalllaTeJIbHOE [IBUKEHHWE WHCTPYMEHTA M MOCTYNaTEIbHOE JBHXKCHUE
3aroTOBKU, TPH NUIM(GOBAHWM — BpaAIIATEIbHOE W MOCTYIATEIbHOE JIBHKCHHUS
MHCTPYMEHTA U BPAILIATEIIbHOE U MOCTYIATEIbHOE JBUKEHUS 3arOTOBKH U T. 1.

KpoMe OCHOBHBIX NBM)XEHUN B JIFOOOM CTaHKE CO3/1aeTCs s JABUKECHUM,
CBS3aHHBIX C TIOJBOJIOM HHCTPYMEHTa K 3aroTOBKE W OOpaTHO, C HaJIaJKOU
o0OpyJOBaHUSI W  aBTOMATHYECKUM KOHTPOJEM B TMporecce padoThI.
DJIIEKTPONPUBO/IBI, OCYILIECTBIISIIOIINE 3TH BUALl JIBUKEHUN, HOCAT Ha3BAHUE
BCIIOMOTaTEIbHBIX TMPUBOAOB. B 3aBHUCMMOCTM OT mepeaayud JHEPrud OT
AJIEKTPOCETH K paboyMM oOpraHaM CTAaHKOB TIIPUBOJLI TOJPa3JEIsIOTCS Ha
IPYIIOBBIE, OAUHOYHBIE K MHOTOJ[BUTATEIIbHBIC.

['pynmoBoif mpuBOJ TPEACTABISIET COOOM CHUCTEMY, TMPU KOTOPOH OJUH
JBUTATEIb C TOMOIIBIO pA3JUYHBIX MEXAHUYECKUX Mepeady MpPUBOIUT B
JBIDKEHHUE TPYIITY pad0yuX MEXaHU3MOB U MAIIIUH.
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Bapianm

a) B mHacrosiee BpeMs BBHUAY HHU3KOM SKOHOMHYHOCTH W HEYJI00CTBa
pacnpeneneHrss SHEPruyd TPYIIOBOM MPHUBOJ B CTAHKaxX IMPAKTHUYECKH HE
NpUMEHsETCS. bojee 3KOHOMUYHBIM SIBJISIETCS OJWHOYHBIA TPUBOJ, B 3TOM
clyyae KaXJbIH CTaHOK CHaOXeH OTHedbHbIM JaBuratenem. [Ipumepom
OJIMHOYHOT'O MpUBOJAA B METAJLUIOPEKYILIUX CTaHKax SIBJISICTCS
OJHOIINMH/ICIIBHBIN CBEPJIMJIBHBINA CTAHOK.

B MHOroaBuratenbHOM MPUBOJAE OCHOBHBIE W BCIOMOTATEIbHBIC JIBUKCHUSA
pabounX OpraHoOB CTAHKa OCYIIECTBIISIIOTCS OTACIBHBIMHU 3JICKTPOJIBUTATEIISIMH,
YTO 3HAYUTEJIBHO YMPOIIAET KMHEMATHYECKYI0 CXeMy CTaHka. Takoll mpuBoOj
MPUMEHSAETCA TOYTH BO BCEX COBPEMEHHBIX METAJUIOPEKYIIUX CTaHKax. B
KOHCTPYKITUSIX OOJIBIIMHCTBA CTAHKOB MPU UCTOJIb30BAHUN MHOTOJIBUTATEIIBHOTO
IIPUBO/Ia OKA3aJI0Ch BO3MOKHBIM UCKIIFOUUTH TPOMO3JIKHE KOPOOKH Tepesiay.

YnopaBieHue  NPUBOJAMH  MOXET  OCYIIECTBIATHCS ~ BPYYHYHO U
aBToMatuuecku. COOTBETCTBEHHO PAa3MYalOT HEABTOMATHU3UPOBAHHBIN U
ABTOMATU3UPOBAHHBIN 3JICKTPONPUBOALI. PydHOE ympaBJICHHE BBIMOJIHIETCS C
MOMOIIBI0  MPOCTEHMIINX  KOMMYTAIIMOHHBIX  ammapaTroB, HAa  KOTOpbIC
BO3JEHUCTBYET OIEPaATOP.

0) ABTOMaTHYeCKOE€ YIpaBIEHUE OCYIIECTBISETCS 0e3 HEemoCpeCTBEHHOTO
ydactus yeroBeka. OHO 0COOEHHO HEOOXOIUMO B MIPUBOAX CJIOXKHBIX CTAHKOB,
/1€ BO3MOKHBI YaCThIE MYCKHU.

[Ipy aBTOMAaTHMYECKOM  YyMPABICHUU  BCIOMOTaTEIbHBIMUA  MPUBOJAMHU
ABTOMATHU3UPYIOTCS C MOMOIIBIO KHOIOK, MEPEKIIYATeNIed U PETYyJIATOPOB HE
TOJIbKO OCHOBHBIE, HO U BCIIOMOTATEJIbHBIC ONEpaluu (3aXUM U Pa3KUM
3aroTOBKH, TIEPEMEIICHHE CYIITIOPTa U T. 1.). B MexaHnu3zmMax cTaHKOB MOTYT OBITh
MPUMEHEHBl PAa3JIUYHbIE BHIBl TMPUBOJOB: MEXAHMYECKUW, TUIPABINYECKUM,
ITHEBMATUYECKUAM U JIEKTPUUECKUU.

['pynmoBoif mpuBOJ TPEACTABISICT COOOM CHUCTEMY, MPU KOTOPOW OJHH
JBUTaTelb C TOMOINBIO PA3IMUHBIX MEXAaHUYECKUX Iepelad MPUBOJIUT B
JBIDKEHHUE TPYIITY pabodyrx MEXaHW3MOB W MalllMH. B HacTosiiee Bpemsi BBUIY
HU3KOH SKOHOMHUYHOCTH W HEYJI00CTBAa paCHpENCSICHUs] SHEPruu T'PYIIOBOU
MPUBOJI B CTAaHKAaX MPAKTUYECKHU HE NpUMEHsAETcs. bojee 3KOHOMUYHBIM
SBJISICTCSI OJAWHOYHBIM TPUBOJA, B OTOM Clydae KaXIblii CTaHOK CHAaOXeH
OT/ICJIbHBIM JIBUTATEJIEM.
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Bapianm

a) IIpumMepoM OAMHOYHOTO MPUBOJA B METALIOPEKYIIUX CTAHKAX SIBISETCS
OJHOIINMWH/ICIIbHBIN CBEPJIMIIBHBINA CTAHOK.

[M'unpaBnuyeckuil TpUBOJ PETYIUPYET JBUKEHHUE pabOUYMX OpraHOB CTaHKA B
IIMPOKOM JHana3oHe, CO3[1aeT NMOCTYNaTENbHOE IBUKEHNE B MEXaHU3Max No1ay
(6e3 mpeoOpa3oBaHUsT BpaIIaTeIbHOTO  JBIDKEHUS), OOJadacT BBICOKUM
OBICTPOACHCTBUEM M TOCTATOYHO MAaJbIMU Ta0apUTHBIMH pa3MepaMu JABUTATEII.
OpHako THIPOCTaHIMSA, HeoOXonuMmas aisl TUIAPONPUBOJA, HWMEET OOJbILINE
rabapuTHBIE pa3Mepbl, CO3/1A€T MOBBIIICHHBIN IITYM.

[Ipu pabGoTre Ha 3alIUTHOM YCTPOMCTBE OT H30BITOYHOTO TOKAa CIEIyET
HEMPEMEHHO  O0OpaTUTh BHUMAHWE Ha TO, YTOOBI TapaHTUPOBAIACH
coBMecTuMOCTh. CocTaBisitomas Tpex@a3HOro TOKa B aBapUMHOM TOKE CXEMBI
B6 He MoXeT mNpensTcTBOBATh CpadaThIBAHUIO 3alUTHOTO YCTPOMCTBA OT
M30BITOYHOTO TOKA. BBIMOJHIETCS COBMECTUMOCTh C UYBCTBUTEIBHBIMU K
YHHUBEPCAJILHOMY TOKY, W30HMpaTeabHbIMU Fl-3aluTHBIME  yCTpOWCTBaMH,
KOTOPBIE CETOHS UMEIOTCS B PACTIOPSKEHUH J1JI1 HOMUHAJIBHBIX TOKOB J10 63 A.

0) K 4uumciay BakHBIX TEXHHYECKUX XapaKTEPUCTHK SJIEKTPOIPHUBOJIA
OTHOCATCS: AUANa3oH PEryJupoOBaHUs YAaCTOThl BPAILIEHHUS MEXaHU3MOB CTaHKa;
YUCJIO CTyNEHEH BpAaILEHUs MEXaHM3MOB B JAaHHOM JHANa3oHE PEeryJIHpOBaHUS;
IOCTOSIHCTBO YacTOTHl BpAIlEHWs MEXaHM3MOB IPU HM3MEHEHUU Harpys3KHu.
Jlnana3oH  4acTOTHl  BpAIIEHHUS MEXAHU3MOB CTaHKA —  OTHOLUEHUE
MaKCHUMaJIbHOW YacTOThI BPAIICHUS] K MUHUMAJIBHOM — JIOJKEH OIPEIENISITHCS B
3aBUCUMOCTH OT 00pa0aThIBAEMOr0 METajlla, KaueCTBa PEKYIIEro MHCTPYMEHTA,
pa3MepoB AeTaliel U Apyrux (GakTopoB.

B mporecce 06paboTku u3nenuit HEOOXOIUMO MOJACPKUBATH MOCTOSHCTBO
CKOPOCTH pe3aHusi U nojgaud. OTKIOHEHUE OT BHIOPAHHOW CKOPOCTH BBI3bIBACT
yXyAlLlIeHUE KauecTBa 00pabOTKU U CHI)KEHUE MPOU3BOAUTEIHLHOCTH.

[IpyuriHAMU BO3MOKHOTO M3MEHEHHUS] CKOPOCTH MOTYT SIBJIATHCS U3MEHEHUS
Harpy3Ky W HaNpspKEHUs CeTH, HAarpeB MPHUBOJIA MPHU TUTENbHOU paboTe U p.
DNEeKTpONPUBOJl JTOJDKEH NOAJIEPKUBATh IMPUMEPHOE MOCTOSHCTBO YaCTOTHI
BpaIlleHUs] MEXaHU3MOB MIPHU BO3/IEHCTBUU 3TUX (PAKTOPOB.
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Bapianm

a) B 3aBHCMMOCTH OT HAa3HAYECHUS MPUBOAA PETYJIUPOBAHUE OMPEIACIACTCS
pasJMYHBIMA napamerpamMu. Hampumep, npu peryiaupoBaHWM TJIaBHBIM IPH-
BOJOM €Tr0 MONIHOCTh JIOJDKHA OCTaBaThCsl IO BO3MOMXHOCTH TOCTOSIHHOM BO
BCEM [IMANa30HE PETYJIMPOBAHUS, TAK KAK CUJIOBOE pE3aHUE IPOBOAMTCS MPH
MaJbIX 000pOTax LIMUHJIENS, @ YUCTOBass 00pabOTKa — C MaJIbIMU YCUIUSMU
npyu OOJIBIIMX 4YacToTax BpalleHus. B To ke BpemMs NpUBOABI MOAAY
PEryJIMpyIOT NEPEMEIICHUE y310B CTaHKA IPU MOCTOSTHHOM MOMEHTE.

[Ipn pa3paboTke KOHCTPYKIIMH MOMIyJIeH TMpeoOpa3oBareyieii B ICHTPE
BHUMAHMSI HaXOJIUIUCh TPEOOBaHUS JIETKOM YCTAaHOBKM, MPOCTOTO MOHTa)Xa U
ANEKTPONIPOBOJKHU. 3/1€Ch, HAIIPUMED, 3a CUET MOCIEA0BATEIBHO PETYIUPYEMOTO
50-MM MOHTaXHOTO pacTpa U MPOBEPEHHBIX MPAKTHUKOW MOAKIIOYEHUN CUIIOBBIX,
CUTHAJIbHBIX M IIMHHBIX Ka0elel pealin30BajuCh PEUICHHs, COOTBETCTBYIOIIHNE
TpeOOBaHUIM 3aKa3uUKa.

0) /Ins npaBuibHOro BBIOOpPA BJIEKTPONPUBOJA HEOOXOIWMO YUUTHIBATH
MEXaHUYECKUE XAPAKTEPUCTUKHU IPUBOAUMBIX B JBHKCHHUE MEXaHU3MOB —
3aBUCMMOCTH MOMEHTAa UX CONPOTHUBIEHHS OT 4YacTOThl BpallCeHUS U
Harpy304Hyl0 JAuarpaMMy -— 3aBHCUMOCTb MOUIHOCTH WJIM MOMEHTa Ha
paboueM Bally OT BpeMeHH. Bce paccMOTpeHHBbIE  AJIEKTPONPUBOABI
o0ecnevnBaroT BbICOKYIO MPOU3BOAUTEILHOCTh CTAHKOB MPHU YCIIOBUU CHUKEHUS
BPEMEHU IIyCKa, TOPMOXKEHUS WM peBepca. UMCIO BO3MOXHBIX ITyCKOB,
TOPMOXXEHUI U PEBEPCOB B YaC OIPAaHUYMBAETCS IS KayKA0T0 BUAA PUBOJA.

[Ipu BceM MHOrooOpa3uuM CTaHKOB TpeOOBaHUs, MNPEIBSABISAEMbIE K HX

NpUBOAAM, OOYCJIOBIMBAIOTCA  TEM, JUIsl KaKOro JBM)KEHHS NpeIHa3HAuYeH
MPUBOJ: TJIABHOTO JBWKEHUS, MOJA4YM WJIM BCIIOMOIAaTEIbHOTO MEepEeMEICHNUs,

TaKk KaK UMEHHO OT 3TOro (hakTopa 3aBHCHUT MOIIHOCTh 1 MOMEHT, CIIOCO0
PETyJIUPOBaHUS CKOPOCTH, TUATIa30HbI PETyIMPOBAHUS, HEOOX0UMasl MIIABHOCTb
peryaupoBaHusl, TMHAMUYECKHE U MEXaHUYECKHUE XapaKTEPUCTUKU UX MPUBOJIOB.

Bricokue kauecTBO U MPOU3BOAUTEIBHOCTH 00padOTKU Ha craHkax ¢ YIIY,
LETUKOM OIPEACIIAIOTCS JIEKTPONPUBOJIOM ITUX CTAHKOB.
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a) PacmupeHne TEXHOJIOTMYECKMX BO3MOXXHOCTEW CTAaHKOB W B IEPBYIO
ouepeb MHOIOLENEBBIX (00pabaThIBAIOIIMX LEHTPOB) MO3BOJISIET MPOBOJNUTH HA
OJIHOM CTaHKE Pa3jJu4HbIC TEXHOJIOTUYECKNE ONIEPALIMH.

JUi TOBBIIIEHUST NPOU3BOAUTENBHOCTH CTAHKOB MOTPEOOBATIOCH YBEIMUYUTH
MOIIIHOCTh, CKOPOCTM IIPUBOJA TJIABHOTO [JBW)KEHHMS U IPUBOAOB I10Jad,
MaKCUMaJbHbIe pabodre MoJauu, CHU3UTh BPEMsI pa3roHa U TOPMOKEHUS, BpeMsi
MTO3UI[MOHUPOBAHUS IPUBOJAOB IOJAa4 M BCIOMOTATENBHBIX IEPEMELICHUN U
BpemMss opueHTauuu wmnuHAens. C  yBeJIMYEHHMEM  CKOPOCTH  OBICTPBIX
NEPEMEIICHU W CHW)KECHHMEM  CKOPOCTHM  YCTaHOBOYHBIX  II€PEMELICHUM
3HAYNUTEIILHO YBEIMYWICS INAAIIa30H PETYIMPOBAHMUSL.

OdeHb BaKHBIM TPEOOBaHUEM K AJIEKTporipuBoAam ctaHkoB ¢ YUIIY, sBisgercs
MX BBICOKAs HAJIC)KHOCTh, KAK B OTHOLLIEHUHM COXPAaHEHUS CBOMX MapamMeTPOB, TaK
1 0e3aBapUitHOCTH M PEMOHTONPUTrOAHOCTU. [IOBBIIIEHUIO HAIEKHOCTH PabOTHI
AJIEKTPONPUBOJOB B 3HAYUTEIBHOW CTENEHU CHOCOOCTBYIOT — TILATEIbHBIN
MOHTaX AJIEKTPOOOOPYIOBAHMUS, CBOEBPEMEHHOE IIPOBEJCHUE
MPOPUIAKTUYECKUX MEPOTIPHUSITHIA.

0) YnoBneTrBopeHue TpeOOBAHUSI CHMXKEHUS IIEPOXOBATOCTU U TOBBIIICHUS
TOYHOCTH TIpU 00pabOTKE M MO3UITMOHUPOBAHUM MTPUBEIIO K Y>KECTOUCHUIO TaKUX
MapaMeTpoB DJIEKTPONPUBOJIOB, KaK TOTPEIIHOCTA B YCTAaHOBUBIIMXCS U
NEPEXOJIHBIX  pPEeXHMax  MOpH  pPa3IUYHBIX  BO3MYIICHUSAX,  JHANAa30H
pEryJIupoBaHMs, PABHOMEPHOCTh JBMXKCHHS, OCOOCHHO IMPHU MaJbIX CKOPOCTSX,
OBICTpOJICHCTBUE TIPU M3MEHEHUM Harpy3ku u pesepce. [loBTopsiemMocTh
pa3mepoB jetaieii B oOpabaThiBaeMOM TMAapTUM M  BBICOKAsT TOYHOCTH
MO3UIIUOHUPOBAHUS MOTYT OBITh JIOCTUTHYTHI TIPU HAJIWYUU CTaAOMJIHLHOTO
IpUBOAA.

bazoBas manens oneparopa. C momoripio 0a3oBoi manenn oneparopa (Basic
Operator Panel - BOP) MOXHO MNpPOW3BOAUTh WHAWBUIYAIBHYIO HACTPOWKY
napaMeTpoB. 3HAYCHUS U €IUHMIIBI U3MEPEHUS] UHAUIUPYIOTCS Ha S-pa3psaHoM
mucriee. Opna manens BOP moker ObITh HWCHONB30BaHA TSI HECKOJIBKHUX
npeoOpa3oBareneii. OHa  yCTaHAaBIWMBAETCS WM HEMOCPEJICTBEHHO B
nmpeoOpa3oBarTesb, UKW BCTPAMBACTCSA B JIBEph ITKada ympaBieHHS ¢ MOMOIIBIO
MOHTQ)XHOTO KOMILJICKTA.
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Bapianm 19

a) Cranku ¢ UIIY xapakTtepusyroTcsi NPUMEHEHUEM pa3JeiIbHBIX PEry-
JUPYEMBIX IPHUBOJIOB MPAKTHYECKH ISl BCEX OCHOBHBIX MEXAHU3MOB - TJIABHOTO
JBUKEHUS, MOJa4 MOBOPOTHBIX M HAKIOHHBIX CTOJIOB, HHCTPYMEHTAIbHBIX
Mara3uHoOB U T. Il. MeXaHW4YeCKasl 4acTh BCEX MPUBOJIOB MPEIEIBbHO YIIPOIICHA, B
pe3yibTaTe 4Yero YMEHbBIIUIUCh ra0apUTHBIE pa3Mepbl MEXaHMUECKUX Tepenad,
MOBBICHIIMCH KOA((DULIMEHTHI MOJIE3HOTO ACUCTBUSA, CHU3WINCH LITyM U BUOpaLIUL.
[Tpunuun paboTel mpeoOpa3oBaTes YaCTOThI WU, KaK YaCTO €ro Ha3bIBAIOT —
MHBEPTOpA: MEPEMEHHOE HANPSKEHUE MPOMBIILUICHHOW CETH BBIIPSIMIISETCS
0JIOKOM BBINIPSMUTENBHBIX AUOJ0B U GUIBTPYETCS OaTapeeil KOHIEHCATOPOB
0O0JIBIION €MKOCTH AJIi MUHUMH3ALMU MyJbCAllMil MOJYyYEHHOIO HAIMpSKEHHUS.
OTO HampsyKEeHUWE TMOJAETCs Ha MOCTOBYH) CXEMY, BKIIOYAIONIYIO UIECTh
ynpasimsiemMbix  IGBT  TpaH3ucTOpOB C IAOJIaMH,  BKJIKOYCHHBIMU
aHTUMAPAJUIENbHO I 3alllThl TPAH3UCTOPOB OT MPoOOs HaIpPsHKEHUEM
0OpaTHOH MOJISIPHOCTH.
CKOpOCTB ABUTATENIS 3aBUCUT OT YAaCTOTHI MUTAOIIEr0 HarpspkeHus. [loatomy
JUIsL YIPaBIEHUS 4YacTOTOW BpAaIlllEHHWS pOTOpa JBUTATENsl MpPeoOpa3oBaTENb
YacTOThI U3MEHSET YaCTOTY BbIIABAEMOr0 HAPSKEHHUS.

0) Ilo cpaBHEeHHIO C OOUICIPOMBINUICHHBIMH  3JEKTPOIABUTATEISIMU
BBICOKOMOMEHTHBIE JIBUTATENM O0ECIEeYrBaIOT ObICTpOJEHCTBHE OOpaOOTKU B
pe3ynbTaTe 0O0JIBLIOTr0 OTHOIIEHHS BPAIlalolero MOMEHTAa K MOMEHTY MHEPLIUH.
OpHako MNpu HAIWYUM KOJUJIEKTOpAa W IWIETOK B JIBUraTesle HEO0OXOIUMBI
MEPUOINYECKHUE TIPOBEPKH U THIATEIBHOE OOCITYKUBAHHUE JICKTPONPUBOAA. DTOT
CYILLIECTBEHHBI HEJOCTATOK BRICOKOMOMEHTHBIX JIBUraTesaeil 00yCIOBUI 3aMEHY
IPUBOJIOB ITOCTOSIHHOI'O TOKA IPUBOJAMU IIEPEMEHHOTO TOKA.

Ilpy yBeNMWYEeHUM YaCTOTHl BBIIIE HOMMHAJIBHOW TpeOyeTcss Takke
YBEJIMYUBATh [OJaBAacMO€ HAMpsKEHUE Ui MOJIJACpKaHUS HEO0OXOIHUMOTO
MoMeHTa. BenuunHa HanpspkeHusl GU3HUecKy orpaHudeHa v npu 00Jiee BBICOKUX
4acTOTax OHO HE MOJHMMAETCS BbILIE OMPEEIEHHOT0 MAaKCUMaIbHOTO YpPOBHS,
CJIeIOBAaTEIbHO, HAa YacTOTax BbIIIE€ HOMHUHAIBHBIX JBUIaTellb 00OECIEeUrBaET
MOMEHT BpalllCHHs] HU’KE HOMUHAIBHOTO.

[Tpu nuTaHUM HECKOJIBKUX MPUBOJIOB OT OJHOTO CUIIOBOTO TpaHcopmaTopa C
LEIbI0 MCKIIOYEHUS HMX B3aWMMHOIO BIMSHUA, a TaKXke Ui CIVIAKUBaHUS
NyJbCAlU TOKA SKOPS IBUTaTENsl B COCTAB AJIEKTPOIPUBO/IA YACTO BKIHOYAIOTCA
apoccenau (KOTOpbIE YacTO HAa3bIBAIOTCS pEaKTOPaMHu ).
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Bapianm 20

a) B o0mem citydae cocTaB 3JIEKTPONPUBOAA MOCTOSHHOTO TOKAa MEHSIETCS B
3aBUCUMOCTH OT KOHKPETHOI'O THUIIa IMPUBOAA, €r0 HA3HAYEHUS W, TJABHBIM
o0pa3oM, CTaHKa, i€ OH YCTaHABIMBACTCS.

JUia pacuMpeHus: [uana3oHa peryjJupOoBaHUs B MEXaHM3Max I0Jad CTaHKOB
BO3MOXKHO  INPUMEHATh  AJIEKTPONPUBOABI C  JaTYUKAMU  TOJIOKEHUS
(Bpamaronmmucs TpanchopMaTtopaMu, pe3ojbBepamMH, HHIYKTOCUHAMU U Jp.),
KOTOpPbIE OOBIYHO BCTPAMBAKOTCS B JBHUraTellb MOCTOSHHOIO Toka. Ilpu 3tom
YCIOXKHSETCA CXE€Ma MpPHUBOJIA, TaK KaK B IENb PEryJIUPOBAHMS BBOJUTCA
yCTPOMCTBO 111 0OpaOOTKM CUTHAJIOB 3TUX JaTUYUKOB.

OrevecTBeHHAass TPOMBINIICHHOCTh BBITYCKACT O3JICKTPOIPUBOJBI  TIOCTO-
SHHOTO TOKa pa3HOOOpa3HbIX cepUil, ycTaHaBnuBaeMble Ha ctaHkax ¢ UIIY. K ux
yuciay OTHocsTCA mpuBoAbl cepun ODTY2-2... .11, OTY2-2....E, OTY2-2...M,
OTVY2-2....J1 nansg IUIaBHOTO PEryJMpPOBAaHMS YACTOTHl BPALICHHUS JIBUTATENS
MOCTOSIHHOTO TOKa. [IpuBOABI OTJIMYAKOTCS TOKOM OJIOKOB  yIpaBJeHUS,
BBINPSMIICHHBIM HAINpPsKEHUEM OJIOKA YIPABIICHUS, a TaKkKe (PyHKIHMOHAIBHBIMU
XapaKTePUCTUKAMH.

0) B asiekTponpuBoie MEPEMEHHOTO TOKA, BCe 00Jiee MIUPOKO UCIOIb3YEMOM
B craHkax ¢ UYIIY mud 1naBHOrO peryjadpoBaHMs YacTOThl  BPAILICHUS
ACUHXPOHHBIX  JIBUrarejed, TakkKe  MPUMEHSIOT  MOJYNPOBOJAHUKOBBIC
TUPUCTOPHBIE IpeoOpazoBaTeNy. YTPOILIEHHAs CXeMa TaKOTo 3JIEKTPONpUBOAA
NoKa3aHa Ha puc. Hmwke. OHa COCTOMT W3 THPUCTOPHOIO YIPABISIEMOIO
BeITIpsiMUTENsT YB, aBTroHoMHOro uHBeptopa Toka AWT, mnpeobpaszyroiero
MMOCTOSTHHBIN TOK BBIPSMUTENS B IEPEMEHHBIN TOK PEryJIUPYEMON YACTOTHI.

Curnansl oT perynsitopa ckopoctd PC moctymaroT Takxke Ha OJIOK
yrpasieHuss uHBepTOpoM bYW, WH3MEHSAOMEMM YacTOTy €ro BBIXOAHOTO
HaIpsHKEHUS, @ COOTBETCTBEHHO M YACTOTY BPAIEHUS] ACUHHXPOHHOTO JIBUTATENS.
OCHOBHBIMH 3JIEMEHTAMU WHBEPTOpPA TOKA SIBJISIOTCS OCCKOHTAKTHBIC KJIIOYH, B
KAueCTBE KOTOPBIX HCHOJIB3YIOTCS TUPHUCTOPBI; OHU IPEIHA3HAYEHBl JUIS
NEPEKIIFOYEHUS IIEKTPUUYECKUX Liened. YacToTa mepeMEHHOro TOKa Ha BBIXOJIE
MHBEPTOPA 3aBUCUT OT YACTOTHI BKIIOUEHHS U OTKIIOUYEHHUS] TUPUCTOPOB.
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Bapianm 21

a) B Hacrosmee BpeMs B OT€YECTBEHHOM M 3apyO€KHOM CTaHKOCTPOEHUHU
OYCHb IIMPOKO MPUMEHSIOT METOJ, KOMIOHOBKM MAIlIMH U MEXaHU3MOB U3
CTaHAAPTHBIX, TUMIOBBIX, B3aMMO3aMEHSEMbIX Y3JI0B U OJIOKOB, YTO OTHOCUTCS U
K KOHCTPYKIIMHU 3JIEKTPOIPUBOJIOB METAJUIOPEKYIINX CTAaHKOB. B CBsI3M € 3TUM
peryjaupyeMble  3JIEKTPONPHUBOJBI  MOCTOSSHHOTO M IIEPEMEHHOI0  TOKa
YHUPUIUPYIOTCS MO KOHCTPYKLMH, CXeMaM MpeoOpa3zoBaTenied U 1O
MIPUMEHEHUIO CTAHIAPTHBIX JIEKTPOHHBIX OJIOKOB.

OnektponpuBoabl nogaun JTY2-2...I1 npenHa3HaueHbl 11 PEBEPCHBHBIX
OBICTPOJICUCTBYIOIIUX  IIUPOKOPErYJIUPYEMbIX MPHUBOJOB C  OJHO30HHBIM
pPEryJIMpOBaHUEM CKOPOCTH, B TOM YHCJIE JJII MEXaHU3MOB IOJAa4 CTAaHKOB C
UITY, nOpOMBINIIEHHBIX MAHUIYJIATOPOB M JAPYIMX MEXaHW3MOB. JlaHHBIE
AJIEKTPOIPUBOABI MOTYT paboTaTh, Kak BHyTpeHHUI KOHTYp, B CAY ¢ oOpaTHoOii
CBS3bI0 110 NOJIOKEHUIO C 3aMblkaHueMm uepe3 cucremy UIIY. IlpuBoasl Tuma
OI1Y1 npoussojctBa 1. Yebokcapsl (Poccust) aHaoruuHel Mo NpUHIUIHAIBHON
cxeme npuBogam tuma JTY.

0) @upma SIEMENS BbIITyCKaeT MPUBOJIBI NOCTOSSHHOTO TOKA M YaCTOTHBIE
npeoOpa3oBaTesy, a TAKXKE YCTPOMUCTBA MJIABHOTO MyCKa.

Bo MmHoOrmx cnydasx mpyUMEHEHHE MPUBOJOB IMOCTOSHHOTO TOKa SIBIISETCS
6omnee d(pPeKTUBHBIM U OMPaBJAHHBIM: OHU OTJIMYAIOTCS YI00CTBOM HACTPOWKH,
HAJI)KHOCTBI0, SJKOHOMHUYHOCTBIO, BBICOKMM KII/[ ¥ mpocToToi B sKkcruTyaTauuu.
ITpeoo6pazoBarenn SIMOREG DS MASTER npousBojactea CuMeHC HAITOJTHSIOT
HOBBIM COJIEPKAHHUEM XOPOIIIO 3aPEKOMEHI0BABIIYIO C€0sl TEXHUKY MOCTOSIHHOTO
TOKAa, B HUX PEaTU30BaHO ONTUMAIbHOE COOTHOIIEHNE MOITHOCTH Y MHTEJIJIEKTA.

CemelCTBO ~ KOMIUIEKTHBIX  MHKPOMPOLECCOPHBIX  3JIEKTPOIPUBOJIOB
noctossuHoro  Toka SIMOREG DS MASTER pa3pabotano kak st
KOMIUIEKCHBIX MPHUBOAHBIX 3a/a4, TaK WU JJIsl CTAHJAPTHBIX pPEUICHUN, OHU
MOCTABJIAIOTCA KaK B BHJIE BCTPAWBAeMbIX OJIOKOB, TaK U B IIKa(HOM HCIIO-
HEHUHM. DTU TMPUBOJBI SBISIOTCS BBICOKOJMHAMUYHBIMHU: BpPEMsSI BO30YKICHUS
(Bpemsi HapacTaHMs Bpallaroniero MomeHTa) okoio 10 mc. /lnanazon MomiHocren
Kak I PEBEPCUBHBIX, TaK U JIJIi HEPEBEPCUBHBIX MPHUBOJAOB COCTAaBIsAET OT 6,3
kBT 10 2000 BrT.
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a) JlonomHurensHoe ynoOcTBO mpu BBoAE B 3kciutyaranuto SIMOREG DS
MASTER 3akirodaercs B OTCYTCTBUH HEOOXOJUMOCTH allapaTHBIX N3MEHEHHIA.
[lo oxOHYaHMM HaNAJOYHBIX pPAOOT yCTaHABIMBAETCS CHUCTEMa TapoJei,
ONPENEIISIONAsl YPOBEHD JOCTYIIA HKCIUTYaTAlMIOHHOTO MEPCOHANIA K Pa3JIMYHbIM
rpynmnaM napameTpoB: TOJIBKO MPOCMOTP MapaMeTpoB, MPOCMOTP U U3MEHEHHUE
apaMeTpOB TEXHOJIOTHMH U MapaMeTPOB HACTPOMKU KOHTYpPOB PETYJIHPOBAaHUA U
T.J.

[Ipn ucnonszoBanun SIMOREG DS MASTER oOTCyTCTBYIOT OrpaHA4Y€HHUS
Ha o0JylacTh mpuUMeHeHHs. VX BO3MOXKHOCTH, HMIMPOKHUM JMANa30H BO3MOXKHBIX
MOIIIHOCTE W HANpsHKEHUH, a TakkKe OJHOPOJHOE IMOCTPOECHUE CHUCTEMBI
o0CITy’)KMBaHUSl PEKOMEHAYIOT 3TH MPUBOAA ISl IIMPOKOIO HCIOIb30BaHUSA B
pa3anuHbIX oTpacisx. HezaBucuMo oT TOro, MCHOIB3YIOTCS JIU IpeoOpa3oBaTen
SIMOREG DS MASTER st ynpaBiaeHuss MOTOPAMU MOCTOSIHHOTO TOKA WJIH e
JUISL  CIEUMAJbHBIX  INPUJIOKEHHHM, BCErJa  JIOCTUIAeTCS  ONTHMAJIBHOE
COOTHOIIEHHE MOLTHOCTH U UHTEJUICKTA.

[IpeoOpa3oBarenn 4acTOThI CETOJHSA BO3pPACTAIOLIMMM TEMIIAMU 3aMEHSIOT
MEXaHUYECKUE PEIICHHS] PEryJIMPOBAaHUS CKOPOCTH BPAILICHUS SJIEKTPUUYECKUX
JIBUTATEICH.

0) Pa3paboTaHHbIil HA OCHOBE OIbBITA MO CO3JAAHUI0 HECKOJBKUX MOKOJEHUN
npeobpazoBareneii Altivar 28 coxepxut (yHKIMH, OTBeyarolue HauOosee
YacThIM MPUMEHEHUSIM, HAPUMEP TaKUM, KaK BEHTHJIATOPHl U YCTAHOBKHU IS
KOHIUITMOHUPOBAHMSI BO3/TyXa, HACOCHI U KOMIIPECCOPHI, TPAHCITOPTUPOBOYHOE U
(hacOBOYHO-YIMAKOBOYHOE 000PYAOBaHUE.

VYayumeHHsie padoune XapaKTepUCTUKH TpeoOpaszoBarenieil 00ecreynBaroT
UX HaJIeKHOCTh, 0€30MaCHOCTh M MPOCTOTY BBOJA B OKCIUTYaTaIHIO.

HoBele  mpeoOpazoBarenmu  yactotel cepuii MICROMASTER 430
pa3paboTaHHBIC I TNPUMEHEHUS B 00JIACTH BOJAOCHAOKCHHS, OTOILICHUS
BCHTWISAIIMA W B YCTAaHOBKAxX I KOHJWIIMOHUPOBAHHUS BO3ayXa, SBJISIOTCS
JYYITUM  CITOCOOOM  COKOHOMHUTBL JCHBI'M TpU TMPUOOPETEHWUH, BBOJEC B
DKCIUTyaTallio W oOcihyxuBaHuu. [lpu 3TOM caemaHo Bce [JIsi  OXpPaHbI
OKpYXAIoIIed Cpeabl, T.. 3alUThl TMPUPOJIHBIX PECYpPCOB M MHUHUMHU3AIMH
U3JIyYCHUH.

COMBIMASTER 411: Dto pemnieHue mOpeacTaBisieT co00M KOMOWHAIIMIO
ACMHXPOHHOTO JBHUTaTelIsl ¢ KOPOTKO3aMKHYTBIM POTOpPOM OT Siemens wu
HaKJIaTHOTO TIPe0Opa30BaTEIIsl YaCTOTHI B BHJI€ KOMITAKTHOTO MOTYJIA.
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a) [IpeoOpa3zoBaTenu MOJTHOCTHIO YHU(DUIIMPOBAHBI U COCTOST U3 OJMHAKOBBIX
anmapaTHbIX MOAYJIEM C €IWHOM CHUCTEMOM IMOJKIIOYECHUM, CTaHIAPTHBIM
UHTEpPEHCOM M  OJUHAKOBHIM  MPOTrPaMMHBIM  OOECHEYeHHEM,  UTO
MO3BOJISIET MHTETPUPOBATH MPUBOJIBI B CUCTEMY YIIPABJICHUSI BEPXHErO YPOBHS, a
TaKk)K€ JIETKO M YAOOHO MPOM3BOAUTH 3aMEHY MOJAYJIEH U MOJEPHHU3AINIO
obopynoBanusi. Krto Hayumncs paGoTaTb € OJHHUM YCTPONCTBOM, CMOXKET
paboTaTh CO BCEMHU OCTATBHBIMU.

B koHCTpykiusx mpeoOpa3oBaresied HCIOJB3YHOTCA 6-Tu u  12-TH
UMITYJIbCHBIE CXEMbI BBINPAMIICHUA. 12-TM UMIIyJIbCHBIE TIpeoOpa3zoBaTEIN
COCTOSIT W3 JIBYX MapayljieIbHO COCTMHEHHBIX OJOKOB BBINPSMUTENEH, KOTOPHIE
MOJICOCIUHAIOTCS K HWCTOYHUKY THUTAHHUS TOCPEICTBOM TPEXOOMOTOYHOTO
Tpanchopmaropa ¢ JABYMs ~ BTOPUYHBIMU  OOMOTKAMH,  DJIEKTPUYECKHU
cMmenieHHbIME Ha 30°. Takum 00pa3om, MOMEXH B CUCTEME 3HAUYUTEIILHO COKpa-
IIAIOTCS U3-32 YMEHBIIICHUS 5 U 7 TAPMOHUYECKUX COCTABJISIONIMX.

0) IIpeoOpazoBarenu, pereHEPUPYIOIINE PHEPTUIO B CETh, UCIOJB3YIOTCS B
TeX CclydasX, KOrja MPHUBOJAbI C OOJBIION BpallaroIieiicss Maccoil HEOOXOAMMO
TOPMO3UTh YaCTO U O4YEHb OBICTPO. J[ONMOJHUTENIbHbIE CUCTEMHBIE KOMIIOHEHTHI,
TaKH€ KaK JJIEKTPOHHBIE KIFOUYM TOPMOXKEHHS M TOPMO3HBIE COMPOTHUBIIEHUS,
AJIEKTPOHHBIE  OMIMH, MPUOOPHI TMEPEKIIOUEHUS U 3alIUThl, (UIBTPHI
ANIEKTPOMATHUTHON COBMECTHUMOCTH, BBIXOAHBIE (DUIBTPHI U IPOCCEIIN, BXOIHBIE
IpOCCENH, Pa3beIUHUTENN HArpy3Kd M T.JA. JEJAIOT BO3MOYKHBIMHU pELICHUS,
YJIOBJIETBOPSIOLINE BCEM TPEOOBAHUSAM K IPUBOAM.

AKTHUBHBII OJIOK TUTaHUs/pEKyINepaiy MO3BOJSET MPUBOAY HE 3aBUCETh OT
CBOMCTB NHUTAIOLIEH CETHM U HAAEKHO padoTaTh B JIOOBIX YCIOBHSX. 32 CYET
AKTUBHOTO BBIMPSMIICHUS W TPUMEHEHUS CHEIUaIbHBIX (UIBTPOB, OJIOK
BO3BpaIllaeT B CETh "YUCTYIO" CHHYCOHUAY, TaK, YTO TUIIUYHBIC IJI MOJOOHBIX
YCTPOWUCTB TapMOHUKH 5-, 7-, 11-, 13-ro u Apyrux MOPSIKOB TPAKTUUYECKU
OTCYTCTBYIOT. BJIOK nomyckaer KpaTKOBpPEMEHHbBIE MPOCAAKU HAIMPSKEHUS [0
20% c coxpaneHreM paboTOCTIOCOOHOCTH MTPUBO/IA.
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a) CoBpeMeHHbIe MPUBOABI B OOJNBIIMHCTBE CIy4aeB MMEIOT MHIYyKIIMOHHBIE
ABUTATENN Tpex(pa3HOro TMEePeMEHHOro TOKa. Bo MHOrMX ciydasx Helb3s
HNOJAKJIIOYNUTH AJIEKTPOJABUraTeNb IPSMO B JIMHHUIO IOAA4YM HANpPSDKCHUS H3-3a
XapaKTEpPUCTHK IIyCKOBOTro Ipouecca. Ilpm 3amycke B JIMHUIO BO3HMKAET
BBICOKMH IIYCKOBOM TOK BEJIMYMHOU 10 8-MH KPAaTHOIO HOMHUHAJIBHOTO, KOTOPBIN
Ype3MEpPHO  Harpyaer CceTh IMOJauyud MUTaHUd H  IOCJIEI0BATEIBHO
MO/ICOEIMHEHHYI0 KOMMYTAallMOHHYIO anmnaparypy.

CoBpeMEHHBII  AJIEKTPONPUBOJ  MPEACTABISAET COOOM KOHCTPYKTUBHOE
€IMHCTBO JJIEKTPOMEXAHWYECKOTO MpeoOpazoBareist HHEPruM (JIBUraTels),
CUJIOBOTO TipeoOpaszoBaTeisi M ycTpoiicTBa ympasieHus. OH oOecrieuynBaeT
npeoOpa3oBaHUE SJEKTPUUYECKON HPHEPIrUU B MEXAHUYECKYI0 B COOTBETCTBUHU C
QITOPUTMOM  pabOThl TEXHOJOTHYEeCKOW ycTaHOBKH. Cdepa NpUMEHEHHS
AJIEKTPUYECKOTO0 MPHUBOJA B MPOMBILUICHHOCTH, Ha TPAaHCHOPTE M B OBITY
IIOCTOSIHHO PacCIIUpPSIETCS.

0) Cucrema npuBOja C IEPEMEHHOM CKOPOCTBIO BpAIICHUS COCTOUT W3
ABUrarens WU mnpeoOpa3oBaTeniss 4yacToThl. McTopuuecku s peryiaupoBaHUs
CKOPOCTH  BpalllCHHWs]  WCIIOJIB30BAJIM  JBUTATEIM  IOCTOSHHOIO  TOKa.
[IpeoOpazoBarenb B TaHHOM Clydae PETyJIUpoOBal TOJBKO HaMpsKEHUE, ObLI
NpocT W JeuleB, HO JIBUraTeld TOCTOSHHOTO TOKa HWMEIOT CII0XKHYIO
KOHCTPYKIMIO, KPUTHUYHBI B JKCIUIyaTalldd UIETOYHBIM ammapar W JIOpOrH.
ACHHXPOHHBIE JBUTAaTEId IIUPOKO PACIHpPOCTPAHEHbI, HAJIEKHBI, HMEIOT
OTHOCUTEJIbHO HEBBICOKYIO CTOMMOCTB, XOPOLIME 3KCIUTyaTallMOHHBIE Ka4eCTBA.

CKOpOCTh ABUTATENS 3aBUCUT OT YACTOTHI MUTAIOIIEr0 HanpsbkeHus. [loatomy
JUISL YIIPaBJIEHUsT YacTOTOW BpaIllEHHWS pOTOpa JBUTATENsl MpeoOpa3zoBaTeb
4acTOThl M3MEHSIET YacTOTy BBIJABAEMOI0 HampsbkeHus. [Ipu yMmeHblIeHUH
YacTOThl YNPABISIOLIETO CUTHAJa HEOOXOAMMO YMEHbIATh €ro HampsbKeHHe,
MHaYe TOK CTaTOpa U MarHUTHBIN MOTOK OyAYT CIMIIKOM CHJIbHBIMH, CEpJCUHUK
poTopa OyIeT NepeHaChIIIEH.
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a) Ilpu yBenM4YeHUM 4YACTOTHI BBIINIE HOMHUHAIBHOW TpeOyeTCs Takxke
yBEIIMUMBATh [OJIaBa€MOE HaNpsKEHUE ISl MOJJEpKaHUST HE0OXOIUMOIo
MoMmeHTa. Bennunna HanpsbkeHust GU3NYECKH OrpaHUYeHa U Mmpu 0osiee BHICOKUX
4acTOTaX OHO HE MOJHUMAETCS BBIIIE ONPENEICHHOTO MaKCUMAaJbHOIO YPOBHS,
CJIeIOBAaTEILHO, HA YaCTOTAaX BBINIC HOMUHAIBHBIX JBUTATENh OOCCIEYMBACT
MOMEHT BpAIICHUS HUKE HOMUHAJIBHOTO.

[TpunaIIMTT pabOTH MPEeoOpa3oBaTENS YACTOTHI WIIA, KaK YaCTO €ro Ha3hIBAIOT —
MHBEPTOpA: IEPEMEHHOE HANPSHKEHUE MPOMBILIJIEHHON CETH BBIIPAMIISIETCS
OJIOKOM BBIIIPSIMUTENBHBIX JUOJIOB W (UIbTpyeTcsa Oarapeeil KOHAEHCATOPOB
OOJIBIIION €MKOCTH JIsi MUHMMU3AIUU MYJIbCAllUA MOJYYEHHOTO HaIpPSKEHUS.
DOTO HanpspKEHWE TOJAeTCsl Ha MOCTOBYKO CXEMY, BKJIIOYAIOMIYIO UIECTh
ynpasisieMblx IGBT TpaH3uCTOpOB ¢ [uogaMu BKIOYEHHBIMH aHTUIIAPAJLIEIIBHO
JUISL 3alllUThl TPAH3UCTOPOB OT Mpo0Os HANpsHKEHWEM OOpaTHOW MOJSPHOCTH,
BO3HUKAIOIIEM TTPU paboTe ¢ 0OMOTKaMH JIBUTATEIIS.

0) [Ipunuun paboTsl MpeoOpa3oBaTess YaCTOThl WM, KaK 4aCcTO €r0 Ha3bIBAIOT
— WHBEPTOpA: NEPEMEHHOE HANPSDKEHHE IPOMBIIUIEHHONM CETU BBIIPSMIISETCS
0JIOKOM BBIIIPSMUTENBHBIX AMOJNOB W (UiIbTpyerca Oarapeeil KOHAEHCATOPOB
OONBIION €MKOCTH Il MUHUMHU3AILMU MYJbCAUUNA TMOITYYEHHOTO HAaIPSKEHUS.
OTO HanpspDKEHUE TOJAaeTCs Ha MOCTOBYK) CXEMY, BKJIIOYAOIIYI0 IIECTh
ynpasisieMblx IGBT TpaH3uCTOpOB ¢ IMOgaMU, BKJIFOUEHHBIMUA aHTUIIAPAJLIEIIBHO
JUTSL 3alUThl TPAH3UCTOPOB OT Mpo0O0s HANPSKEHWEM OOpaTHOW MOJSPHOCTH,
BO3HUKAIOILEM ITPU paboTe ¢ 0OMOTKaMM JABUTATENs

basoBas manennb oneparopa (BOP).

C nomorpto 6a30Boi manenu oneparopa (Basic Operator Panel -BOP) moxHO
MPOU3BOJINTh MHAUBHUIYAJIbHYIO HACTPOWKY MapaMeTpoB. 3HAUEHUS U €IUHUIIBI
M3MEpEHUs UHIUIMPYIOTCS Ha S-pazpsaHoM auciee. Ogna nanens BOP moxer
OBITH MCIOJIb30BaHa JUIsl HECKOJBKUX MpeoOpazoBaTeneil. OHa ycTaHABIMBAETCS
WIK HEMOCPEICTBEHHO B IpeoOpa3oBaTelb WM BCTpauBaeTcs B ABEph MiKada
YIPABJICHUSI C TIOMOIIIbI0 MOHTaKHOTO KOMILJIEKTA.
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a) Komdopraas manens oneparopa (AOP).

Kom¢poprhas mnanens omneparopa (Advanced Operator Panel - AOP) —
OykBeHHO-IMpoBas, OCYIIECTBIsAeT (YHKIMIO  BBOJA/BbIBOJIAa  OJIOKOB
napametpoB. C nmomompto nanenu AOP MoxHo 3anmomuHath 10 10 pa3nnyHbIX
0J10kOB mapamMeTpoB. MHIMKAIMA TEKCTa HA HECKONBKUX s3blkax. C omHOM
naHenn AOP MOXHO ymOpaBliATh HECKOJBKUMHU TpeoOpa3oBaTelsiMU B
konuuectBe a0 31 mr. yepe3 yHuBepcaiabHblil unTepdeiic USS. Tlanens moxer
ObITb YCTAaHOBJICHA WJIM  HEMOCPEICTBEHHO B  MpeoOpa3oBaTellb WM
CMOHTHpPOBaHa B BEpH IKada yrpaBICHUS.

Mopayns PROFIBUS Heo6xomum 111 KOMIUIGKTHOM CBS3W C  IIMHOM
PROFIBUS co ckopoctbio oomena 12 MB. Ilocpeactsom moayins PROFIBUS
BO3MOXXKHO JMCTAHIIMOHHOE YIIpaBlieHHE IpeoOpa3oBaresieM. A C TMOMOIIbIO
nanenu omnepatopa (AOP wnm BOP), ycraHoBieHHONW Ha MOayse, MOMXHO
KOMOMHUPOBATh IMCTAHIIMOHHOE YIIPABJICHUE C YIPABICHUEM HEIOCPEICTBEHHO
¢ npeobpazosarenss. Moayns PROFIBUS MoxeT ObITh 3amuTaH OT BHEILIHETO
ucrouanka DC 24 B um modTOMy OCTa€Tcs aKTUBHBIM JaXe TOTJa, Koraa
npeoOpa3oBaTesb OTKIIOYEH OT CETH.

0) Ilpu pa3paboTke KOHCTPYKIIMH MOJyJied mpeoOpazoBaTesiel B IEHTpE
BHUMAHMSI HaXOJIUIUCh TPEOOBAHUS JIETKOW YCTAaHOBKM, MPOCTOTO MOHTa)xa
AJIEKTPOIPOBOJIKH. 31ECh, HAIIPUMED, 3a CUET IOCIEN0BATEIBHO PErYJIUPYEMOIO
50-MM MOHTaXHOTO pacTpa U MPOBEPEHHBIX MPAKTHKON MOAKITIOYCHUN CHUJIOBBIX,
CUTHAJIBHBIX M  IIMHHBIX KaOelel peanu3oBajUCh COOTBETCTBYIOIINE
TpeOOBaHMSIM 3aKa3yMKa PEIICHHs], MPUYEM MOHTaX Kabened ObLT M3HAYaIbHO
OpPUEHTHPOBAaH  HA  COOTBETCTBHE  TPEOOBAHUSM  DJIEKTPOMArHUTHOM
coBmectuMocT 1 (EMV).

[IpeoOpazoBarens SIMODRIVE 611 cnpoekTtupoBaH sl 3KCIUTyaTallMd B
IPOMBIIIIEHHOM cpefie Ha 3a3emiieHHbIX ceTax TN-S u TN-C (VDE 0100, yactsb
300). Ilpu apyrux BuAax MUTAIOUIEH CETU CIEAYyeT NMPEABAPUTEILHO BKIIIOYATh
TpaHchopMaTop C OTACIbHBIMH OOMOTKaMU B Oyioke mepeximodenus YYnO.
CereBble MOAYIM THTAHUS COAEPKAT O-MyJNbCHYID MOCTOBYIO  CXEMY
Tpexdasznoro toka (B6). IIpu pabore Ha 3alIUTHOM YCTPOMCTBE OT U30BITOYHOTO
TOKa CJeAyeT HEMPEMEHHO OOpaTHTh BHUMAHWE HA TO, YTOOBI TapaHTUPOBAIACH
coBMecTUMOCTh. CocTaBisiomasi Tpex(pa3HOro TOKa B aBApUHHOM TOKE CXEMBbI
B6 He MoxeT mNpensTCTBOBATH CpadaThIBAHUIO 3aUIUTHOTO YCTPOMCTBA OT
U30BITOYHOTO TOKA.
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a) BrInonHseTCSI COBMECTUMOCTh C UYBCTBUTEIBHBIMU K YHUBEPCAIBHOMY
TOKy, u30uparenbHbiMH Fl-3alUTHRIME ~ yCTpOWCTBAMH, KOTOPBIC CETOJTHS
UMEIOTCS B PACIIOPSKEHUH I HOMMHAJIBHBIX TOKOB J10 63 A.

C monynamu nutanus/pexyneparun SIMODRIVE 611 16 kBt u 36 kBt (npu
nuTaHuu/pexynepanuu 36 kBt ¢ 5% cHIKeHHeM MOIIHOCTH) BO3MOXKHA TMpsiMast
AKCIUTyaTaIrysl Ha YyBCTBUTEIBHBIX K YHUBEPCATILHOMY TOKY, n30uparenbHbix Fl-
3aLUTHBIX YCTPOMCTBAX. N3-3a HECUMMETPUYHBIX 3amna3pIBaHu
BKJTFOUCHUS/BBIKITIOUCHHS Yepe3 TIIABHBIA MEPEKII0YaTeNh U CBA3AHHBIX C ITUM
TOKOB CMEIICHHS U 3apsjia CJIelyeT MCIOJIb30BaTh COBMecTUMbIe Fl-3amuTHbie
YCTPOMCTBA C N30MPATEIbHON XapaKTEePUCTUKON OTKITIOUEHUSI.

Jis  pasBsSI3KM C HECOBMECTHMBIMU Fl-ceTssMM HYXHO HCIIOJIb30BaTh
pa3eNUTeNbHBIM  TpaHchopMaTOp  BMECT€ €  OJHUM W3 IPOUYUX
IPEAOXPAHUTEIBHBIX MEPOIPUITUN TPOTUB OMACHBIX KOPITYCHBIX TOKOB.

0) Ilpu paboTre HUMMOYJIbCHBIX CHUCTEM CTaTUYECKUX MpeoOpa3zoBaTeseH,
npexie Bcero B cBsizu ¢ EMV-Meponpusitusimu (Hamp., SKpaHUpOBaHHbIE Kabeu
JIBUraTelsd), BO3MOXXHO IMOSBJICHUE TMOBBIIIEHHBIX TOKOB YyTeuku. (CeTeBble
(UIBTPBI, yCTAHOBJICHHBIE HA MOJYJISAX NUTaHus/pexynepaunu 16 kBt u 36 kBT,
OTPaHMYUBAIOT TOKM yTeukn 3HadeHnem wmeHee 150 MA. Tem cambim
YyBCTBUTEIbHBIC K YyHHBepcalibHOMYy TOKy Fl-3amuTHble ycTpoiicTBa ¢
aBapuiiHbIMHM HOMUHAIBHBIMH ToKaMu 300 MA MOryT NpPUMEHSTHCS IS
ITPOTUBOITOKAPHOM 3aILUTHI YEJIOBEKA ITPU HEMPSIMOM KOHTAKTE.

[lenTpanu30BaHHbIE MPUBOAHBIC CHUCTEMBI MNPEJIAralOT MIUPOKUN CUIIOBOU
CIIEKTP B MOJYJIbHOM KOHCTPYKIIMOHHOW TeXxHUKE. C TOMOIIBI Pa3IUYHBIX
MOJYJEH PETYJIMPOBAHUA MOTYT PEANM30BBIBATHCS Pa3HbIE COCAUHEHUS
MPUBOJIOB C TJIABHOW CHUCTEMOHN YyIpaBJiCHHUS. 2-X OCEBBIC MOIYJIH JCIal0T
BO3MOXHOM  KOMIIAKTHYIO  KOHQurypamuio  wmoxayneil. Ilpm  nmomomm
OPEeNJIOKEHHOW MOAYJIbHOM KOHLIENIIMM MOTYT OBITh MOJYYEHBI JHOOBIE
KoH(urypanmuu mpuBOAOB. TeM caMbIM JUIsl KaXJI0HW YCTAaHOBKA BO3MOYKHO
oO11ee MPOEKTUPOBAHKE, OT KOMIIAKTHOTO CTaHKa JI0 CII0XKHOW YCTaHOBKHU.
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Bapianm

a) PeanbHyIO 3JIEKTPUYECKYIO LIENb, IPEACTABICHHYIO B BUJE COBOKYITHOCTH
UJCANTN3UPOBAHHBIX CXEMHBIX JJIEMEHTOB, B JajbHEHIIEM OyJIeM Ha3bIBaTh
CXEMOW 3aMELICHUS IEKTPUYECKON LENU WIH, KOpOYe, CXEMOM IIEKTPUIECKOU
nenu. Ecnv MOXKHO cuuTaTh, 4YTO HANPSDKEHWE M TOK HA BCEX JJIEMEHTax
peanbHOM LENU HE 3aBUCAT OT MPOCTPAHCTBEHHBIX KOOPAMHAT, TO TAKYIO LIEIb
HAa3bIBAIOT LIENBIO C COCPENOTOYECHHBIMU ITAPAMETPAMH, €CJIM 3ABUCAT - LENbIO C
pacrpeneneHHbIMUA nTapaMerpamu. [Ipomeccsl B menmm ¢ COCperOTOYEHHBIMHU
napaMeTpaMM  OINHUCBHIBAIOT  alIreOpamdecKuMd  WIH  OOBIKHOBEHHBIMU
I epeHInaIbHbIMA YPaBHEHUSAMH; TPOLIECCH] B LEMAX C pacHpeelIeHHBIMU
napamMeTpaMy ONKMCHIBAIOT YPABHEHUSIMU B YAaCTHBIX MPOU3BOHBIX. [lanbHeiiee
MO/Ipa3/IeJIiCHuEe TUIOB Lened OyJeT AaHO Mo Xoxy u3noxeHus. COOTBETCTBHE
pacCUETHOM MOJENIM pPEAJIbHOM DJJIEKTPUYECKOM MLENU MPOBEPSIOT IIyTEM
CONOCTABJICHUs pAaCYETOB C OKCHEPUMEHTOM. Eciaum pacyeTHble JaHHBIE
HEJ0CTaTOYHO CXOIATCA € IKCIIEPUMEHTOM, MOJIENb YTOUHSIOT.

OnpeneneHne TMHENHBIX U HETMHEMHBIX JIEKTPUYECKUX LIETIEH.

DNEeKTPOMAarHUTHOE YCTPOMCTBO € MPOXOJSIIMMH B HEM U B OKpPYXKaroleM
€ro IpoCTpPaHCTBE (PU3MUYECKUMHU MPOLECCAMU B TEOPUHU DIIEKTPUUECKUX LEenen
3aMEHSI0T HEKOTOPBIMU PACUETHBIM SKBUBAJIEHTOM - 3JIEKTPUUYECKOM LENBIO.

0) DJNEKTPpUYECKON LENbI0 HA3bIBAIOT COBOKYITHOCTH COEIWHEHHBIX IPYT C
JPYrOM HCTOYHHKOB JJIEKTPUUYECKOW SHEPTHHU U HArpy30K, MO KOTOPHIM MOYKET
IPOTEKATh PIEKTPUUECKUN TOK.

DJIEKTPOMArHUTHBIE MPOILIECCHl B JJIEKTPUYECKOW LEMH MOMXHO OIKCATh C
MOMOILBIO TOHITUW  «MOK», «Hanpsaxcenuey, «IAC», «conpomusienue»
(«nposooumocmoby), «UHOYKMUBHOCMDBY, «eMKOcmby». [lOCTOSHHBIM TOKOM
HAa3bIBAIOT TOK, HEU3MEHHBIM BO BpeMEHHU. [IOCTOSIHHBIM TOK MNpPEACTABIISIET
co0Olf  HampaBJICHHOE  YMOPSAOYEHHOE  JIBIDKCHHE  YacTHUIl, HECYIIUX
AIEKTPUUYECKUE 3apsIIbl.

DJIEKTPUYECKHE LETH MOAPA3AECIAIOT Ha HEPA3BETBICHHBIE U PA3BETBIICHHBIE.
Bo Bcex aneMeHTax mpoCTEMIEN HEPA3BETBICHHOW LENU TEYET OJAUH U TOT XKeE
TOK, B HEl MMEIOTCS TPU BETBU U [BA y3Ja. B Ka)Ka0oM BETBH TEYET CBOM TOK.
BeTBb MOKHO onpenenuTh Kak y4acTOK IIeTH, 00pa30BaHHBINA MOCIIEI0BATEIHLHO
COCAMHEHHBIMU DJIEMEHTaMU (4Yepe3 KOTOphI€ TEUeT OJMHAKOBBIA TOK) U
3aKJIIOYEHHBIM MEXIY ABYMS y3JIaMu. B CBOKO ouepenb, y3eia- 3TO TOUKA LIEIH, B
KOTOPOM CXOZATCS HE MEHee Tpex BeTBed. Ecim B mecte mepeceyeHus ABYX
JUHUM Ha DJIEKTPUYECKOM CXEME IOCTaBJIEHAa TOYKa, TO B 3TOM MECTE €CTh
3JIEKTPUYECKOE COEUHEHUE JIBYX JIMHUM, B IPOTUBHOM CJIy4ae €ro Her.

182



Bapianm

a) Ilpu 3anucu JIMHEWHO HE3aBUCUMBIX YPAaBHECHHM 110 BTOPOMY 3aKOHY
Kupxroga ctpemsrcs, 4roObl B KaXKIbIW HOBBIM KOHTYp, MAJII KOTOPOTO
COCTaBJISIIOT YpaBHEHHUE, BXOJuIa XOTs Obl OJIHa HOBasi BETBb, HE BOIIE/AIIAs B
OpEABbIIYIINE KOHTYPBI, 11 KOTOPBIX YK€ 3alKCaHbl YPaBHEHHUS 1O BTOPOMY
3akoHy Kupxroda. Takue KOHTYpHI YCIOBHUMCS Ha3blBaTh HE3aBHUCUMBIMHU.
TpeboBanue, 4TOOBI B KaXIblil HOBBIA KOHTYp BXOJMJIa XOTs OBl OJHA HOBas
BETBb, SIBJISETCS JOCTATOYHBIM, HO HE HEOOXOJHWMBIM YCIIOBHEM, a IOATOMY €r0
HE BCET/Ia BBINOJHAIOT. B Takux cilydyasix 4acTh YpaBHEHHU [0 BTOPOMY 3aKOHY
Kupxroda cocTaBisitoT 11 KOHTYpOB, BCE BETBU KOTOPBIX YK€ BOILIU B
MPEABIAYIIME KOHTYPBI.

Mertop y3/10BBIX TOTEHIIUANIOB. TOK B J11000M BETBU CXEMbI MOKHO HaWTH IO
3akoHy Oma juis yyactka uenu, coxaepxamieid I/(C. st Toro 4ro0bl MOXKHO
OBLJI0O IPUMEHUTH 3aKOH OMa, HEOOXOOUMO 3HAaTh MOTEHIMANIBI Y3JIOB CXEMBI.
Merton pacdera JIEKTPUYECKUX LIETIEN, B KOTOPOM 3a HEM3BECTHBIC IPUHUMAIOT
MOTEHIIMAJIBI  Y3JIOB CXEMBI, Ha3bIBAIOT MEMOOOM V3/I08bIX NOMEHYUALO8.
JlomycTtuM, 4TO B cXeMme n y3i0B. Tak kak Jobas (0HA) TOYKA CXEMbl MOYXKET
ObITh 3a3eMyieHa 0€3 M3MEHEHHsl TOKA pAacHpeleleHUs B HEW, OJIMH U3 Y3JIOB
CXEMbl MOKHO MBICIICHHO 3a3€MJIUTh, T.€. NPUHATH IOTEHLMA]I €ro pPaBHBIM
HyJt0. [Ipy 3TOM 4KCII0 HEU3BECTHBIX YMEHbBIIAETCs ¢ N 70 N-1.

0) Uucio HEW3BECTHBIX B METOJE Y3JIOBBIX IMOTEHUMAJIOB PAaBHO YHUCIY
YpaBHEHUH, KOTOpPbIE HEOOXOJMMO COCTABUTH ISl CXEMbI MO MEPBOMY 3aKOHY
Kupxroda. B Tom ciydae, korga 4uciao y3i0B 0€3 €IWHULBI MEHbIIE Yucia
HE3aBUCHMBIX KOHTYPOB B CXE€Me€, JaHHBbIH METOJ SIBJSETCS 00jee IKOHOMHBIM,
4EeM METOJI KOHTYPHBIX TOKOB.

HekoTtopsie BBIBOABI TTO METOJIaM pacuera djeKkTpudeckux meneil. Hanbonee
3O PEKTUBHBIM SABJISIIOTCST METOA  y3JI0BbIX TmoTeHnuanoB (MVYII) u wMeron
KOHTYpHBbIX TOKOB (MKT). Cuctremsl ypasaernnit MYII u MKT pemaror 06b14HO
C MOMOUIBIO CPEJICTB, BCEra UMEIOIIUXCS MOJ PYKOH (MUKPOKAIBKYJIATOPA WA
Jorapu(pMHUUECKON JIMHEHKN), a OTHOCUTEIBHO CIOXHBIE CXEMbI PACCUUTHIBAIOT,
ucnosibdyss OBM. VYpaBHenuwe Teopuu Ienedl MOryT OBITb COCTABJICHBI H
MaTPUYHO-TONOJOTHYECKUM METOJIOM, HCIOJIb3ysl HEKOTOPBIE TOMOJOTUYECKUE
MTOHATHUS U COOTBETCTBYIOIINE UM MATPHULIBI.

Jlns ananu3a u pacdera 3JEeKTPUUYECKUX Lenel MOCTOSIHHOTO TOKa pa3paboTaH
PSA METOJIOB U MPHUEMOB, O0JIETYAIOIIUX PEIIEHUE MO CPABHEHUIO C PEIICHUEM
CUCTEMBbl ypaBHEHUH TMpU HENOCPEACTBEHHOM HCIOJB30BAHUM  3aKOHOB
Kupxroga. K unciny Takux METOJOB OTHOCATCS METOAbl KOHTYPHBIX TOKOB,
y3JIOBBIX MIOTEHIIMAIOB, 3KBUBAJIEHTHOI'O T'€HEepaTopa u T.1I.
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Bapianm

a) COBOKYIIHOCTh TOYEK KOMIUIEKCHOM IUIOCKOCTH, H300pakarolux
KOMIUIEKCHBIE TOTEHUHMAJIbl OJHOMMEHHBIX TOYEK JJIEKTPUUYECKOW CXEMBI,
Ha3BIBAIOT MON02paAPuUUecKol Ouazpammoul.

Tepmun «monozpaguueckasy 0OBIACHAETCS TEM, YTO JUarpaMma HallOMUHAeT
TONOrpauyecKyro KapTy MECTHOCTH, I'Zle KaKJOW TOUYKE MECTHOCTH OTBEYAECT
ONpENIEJICHHAs: TOYKa KapThl. PaccTostHue Mexay AByMs TOYKAMH HAa MECTHOCTH
MOXHO ONpPENEIUTh, H3MEPUB PACCTOSIHUE MEXIY JIBYMSI OJHOMMEHHBIMH
TOYKaMU Ha KapTe.

AHaJOrMYHbIE HW3MEPEHUs] MOXXHO TMPOBOJUTh U Ha TONOrpaduyecKon
nuarpamme. Hanpsbkenue Mexay JOObBIMM ABYMS TOYKaMU 3JIEKTPUYECKON
CXEMBI, HAIIPUMEP MEXAy & u D , TI0 3HAYCHHUIO W HAINPABIICHUIO OINPEIEISICTCS
BEKTOPOM, TIPOBEICHHBIM Ha TOMOrpaduyeckor auarpaMmme OT TOYKH D k Touke
a. Pe3onaHcHbIl pexxuM paOOThl BYXMHOMIOCHUKA. [lycTh ABYXITONIOCHUK
COIECPXKUT OJIWH WM HECKOJIBKO HWHAYKTUBHBIX JJEMEHTOB U OJIHWH WIH
HECKOJIbKO KOHJeHcaTopoB. Iloa pesonancnvim pesxcumom (pexumamu) paboThI
TAaKOro JIBYXIOJIFOCHMKA MOHUMAIOT PEKUM (PEXKUMBI), IPU KOTOPOM BXOJHOE
CONIPOTHUBJIEHUE JBYXIIOJFOCHUKA SIBIIIETCS YACTO AKTUBHBIM.

0) [Io OTHOLIEHNIO K BHEIIHEW LENH JBYXIOJIOCHUK B PE30OHAHCHOM PEKHUME
BeZleT ce0s KaKk aKTUBHOE COIPOTHUBIICHHE, MOATOMY TOK M HANpPSDKEHUE Ha €ro
BXOJIE COBMAAAIOT Mo (paze. PeakTuBHAsE MOIIHOCTH JBYXIOJIOCHUKA MPHU 3TOM
paBHa HYJIIO.

Paznuyator 1B OCHOBHBIE PA3HOBUIHOCTH PE30HAHCHBIX PEKUMOB: PE30OHAHC
TOKOB M PE30HAHC HAIIPSKECHUM.

Komnencauust casura (¢da3. BxomHoe comporuBiieHHE —OONBIIMHCTBA
NOTPEOUTENECH AIEKTPUUECKOW JPHEPruu HMMEEeT WHAYKTHUBHBIN xapaktep. s
TOTO 4TOOBI YMEHBIIUTh MOTPEOJIIEMBIN UMH TOK 32 CUET CHIKEHUSI PEaKTUBHOM
COCTAaBIIIOLIEN U TEM CHU3WTH NOTEPH DHEPTUHM B T'E€HEPATOPE U MOJBOISAIIAX
OpOBOJAX, MNapaJIeIbHO  NPUEMHUKY  SHEPrMM  BKJIKOYAlOT  Oarapero
KOHJIEHCATOPOB.

VYMmenpiieHue casura a3 MexIy HamnpsHKeHHEM Ha NPUEMHUKE U TOKOM,
noTpedIIsieMbIM OT T€HEepaTopa, Ha3bIBAIOT KoMneHcayuel cosuea ¢as.

Komnencanus casura ¢a3 cyiiecTBeHHA JJIs1 YHEPTOEMKUX MTOTPEOUTENEH,
HaIrpuMep KPYIHbIX 3aB0I0B. OCYIIECTBISIETCS OHA B MECTE BBOJA JINHUU
MATAHUS B PACIPEACIUTENIHBHOM YCTPOUCTBE. DKOHOMUYECKU BHITOJHO
MOAKIIIOYATh KOHACHCATOPHI HA BO3MOYKHO 00JIee BRICOKOE HAIIPSIKEHHUE.
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1.7 Hanpsam miarorosku: 0923 — 3BaproBanHs
Bapianm 1

a) CTBIKOBBIM HAa3bIBAa€TCS CBapHOE COCJUHEHUE JIBYX JJIEMEHTOB,
PaCIOJIOKEHHBIX B OJTHOM TJIOCKOCTU MJIM HAa OJTHOM MOBEPXHOCTH.

VYTIIOBBIM Ha3bIBAE€TCA COEAMHEHHUE JIBYX 3JIEMEHTOB, PACIOJOKEHHBIX IOJ]
IPSIMBIM YTJIOM U CBAPEHHBIX B MECTE MPUMBIKAHUS UX KPACB.

HaxecTouHbIM Ha3bIBa€TCsl CBAPHOE COCIMHEHUE, B KOTOPOM CBapUBaeMble
AJIEMEHTHI PACHOJIOKEHBI TAPAJIJIETBHO U MEPEKPBIBAIOT IPYT APyTa.

TaBpoBBIM Ha3bIBACTCS CBAapHOE COEAMHEHHWE, B KOTOPOM K OOKOBOM
MMOBEPXHOCTU OJHOTO 3JIEMEHTa IMPUMBIKAET MOJ YIjoM U MPUBAPEH TOPIIOM
JIPYTOM DJIEMEHT.

CeapHoti w06 - y4acTOK CBApHOTO COEAMHEHHUS, OOpa30BaBIIUNCS B
pe3ynbTaTe KpUCTAUIM3AllMi MEeTaljila CBapOYHOM BaHHBI. YacTh CBapHOTrO IIBa,
HAXOJSIAsIC TPU CBapKE B JKUJKOM COCTOSIHUM, Ha3bIBACTCS C8APOUHOLL
BAHHO.

[Ipu cBapke 0e3 AOMOJIHUTEILHOTO METaJIa PACIIIABISETCS TOJIbKO OCHOBHOM
MeTtal. Metayul, mpelHa3HAYEHHBIA MJis BBEJACHUS B CBAapOYHYI0 BaHHY B
JOTOJHEHUWE K  PAcCIUIaBICEHHOMY  OCHOBHOMY  METajuly,  Ha3bIBAeTCs
npucaooyHviM  Memaniom. PacniaBlieHHblE OCHOBHOM M MPHUCAIOYHBIN
METaJIJIbI, CIUBasCh, 00pa3yrOT OOIYI0 CBapOUYHYIO BaHHY.

0) HaubGonpmmii oO0beM cpeau Apyrux BHUAOB CBAapKU 3aHUMAET py4dHas
IyroBasi CBapKka — CBapkKa IUIaBJICHUEM LITYYHBIMU 3JIEKTPOJIaMU, NPU KOTOPOH
nojaya dJEKTpoJa M TEepeMEelIeHHE JyTd BJOJb CBApPUBAEMBIX KpPOMOK
IPOU3BOAATCS BPYyUHYIO. Jlyra TOpUT MEXAY CTEpKHEM 3JIEKTPOJa U OCHOBHBIM
MetauioMm . [lox nelcTBUEM TEMIOTHI AYTH JJIEKTPOJ W OCHOBHOM MeETasll
aBATCa, o0pa3ys METaJUIMYECKYI0 CBapOuHyl0 BaHHy . Kammm xuakoro
MeTaJljla ¢ pacIUIaBJIIEMOTO 3JIEKTPOJHOIO CTEPKHS MEPEHOCATCS B BaHHY 4epes
IYrOBOW NPOMEXKYTOK. BMecTe co CTep)KHEM IIaBUTCS MOKPBITHE 3JIEKTPOJa,
o0Opa3yst Ta30ByHO 3allUTy BOKPYT OyTd M OJKUAKYIO IIJIAKOBYIO BaHHY Ha
MOBEPXHOCTH PACILJIABJIEHHOTO METalIa.

Caapka noj (parocoM - 1yroBasi CBapKa, Ipy KOTOPOM Jyra TOPUT MOJ CIOEM
CBapo4HOro (roca, 00ecrneynBaoOIero 3aluUTy CBAPOUYHOM BaHHBI OT BO3IyXa.
Hapsiny ¢ 3amuroit ¢uroc crabunmmsupyer Ayry, oOecreuyuBaeT PacKUCIICHHUE,
JErMpoBaHue U paUHUPOBAHUE PACILIABICHHOTO METajyla CBAPOYHON BaHHBI.
[lo cremeHn MexaHM3alMKM TpolLiecca pa3IUYalOT aBTOMATHYECKYID U
MEXaHU3UPOBAHHYIO CBapky 1o ¢urocoM. B OoNBIIMHCTBE  CllydaeB
HCIIONIb3YETCSl aBTOMAaTHMUECKUW Tmporecc. MexaHM3UpOBaHHAs cCBapka IOJ
(1rocCOM MPUMEHSETCS B 3HAYUTENIbHO MEHbIIIEM 00beMe, YeM aBTOMATHUECKasl.
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Bapianm

a) @mroc 3amMIaeT Oyry U CBAPOUYHYIO BaHHY OT BPEJHOTO BO3JCHCTBUS
OKpYKaIOIlIEH Cpe/ibl, OKAa3blBA€T METAJUIyPrUUYE€CKOE BO3JEHCTBHUE Ha METALI
CBApOYHON BaHHBI M, KPOME TOrO, MPEMSATCTBYET Pa3OpBI3TUBAHUIO >KHUJIKOTO
Metamna. PacnnaBienssiii  ¢uiroc, o00namas HU3KOW — TEIUIOMPOBOAHOCTHIO,
3aMeJUISIET MPOLIECC OXJIAXKACHHUS 1IBA.

ABTOMAaTHYECKYI0 CBapKy moJa (IOCOM BEAYT CBapOYHON IPOBOJOKOU
CIUIOIIIHOTO ceueHus auametrpoM 1 — 6mm npu cuiie Toka 150—2000 A wu
HaIpsKEHUU Oyru 22—55 B, monyaBTOMaTHYECKYI0 — CBApOYHOU IPOBOJIOKOMN
muamerpom 0,8—2 Mm....

BiusHMe W3MEHEHUs napaMeTpOB PeXUMa CBapKU Ha TITyOWHY IMPOILIABIECHUS
U IIMPUHY [IBAa CIEAYOIlee. YBEIWYEHUE TOKa B CBSA3M C YBEIMYECHHEM
TEIUIOBOM MOLITHOCTH U JABJICHUS JYTH YBEINYUBAET MIyOMHY MPOILJIaBICHUS, HO
Majo BIMSIET Ha MUpUHY MmBa. [lpu yBeIMYEHHH HANPSDKEHUS IyTH
YBEJIMYMBAETCS €€ MOJABMKHOCTh M BO3pacTaeT [Jo0Jid TEeIJIOThl  JYTH,
pacxoayemMoil Ha paciuiaBieHue Quroca. Ilpu 3ToM pacrer mupuHa mBa, a
riiyOvHa MPOIJIABICHUSI OCTAeTCsl MPAKTUYECKU IOCTOSHHOM. DTOT mapamerp
peXuMa IMHUPOKO UCIOJB3YIOT B IPAKTUKE VISl PErYJIMPOBAHUS IIUPUHBI IIBA.

0) VYBenuyeHHE CKOPOCTH CBAapKH MPHUBOJUT K YMEHBIICHUIO OCHOBHBIX
pazMepoB mmBa. C yBeIMYEHHEM BBIJIETA DJIEKTPOJa BO3PACTACT MHTEHCUBHOCTh
€ro MoJIOTPEBa M CKOPOCTH €ro IjaBjieHus. B pesynbpTare TONIIMHA TPOCIOWKA
pPaACIUTaBJICHHOTO METaJljla TOJ JIyTOM YBEJIMYMUBACTCS U BCIEACTBUE HTOTO
yMEHbIIIaeTcsl TIyOuHa MporuiaBieHus. ITOT 3(Q(PEKT UCMONBb3YIOT MHOTAA IS
YBEJIMUCHHUSI IPOU3BOUTEIHHOCTH HAIIJIABKH M 3aII0JIHCHUS I11BOB.

B HEekoTOpBIX citydasix, 0COOCHHO MPU aBTOMATUYECKON HAIJIaBKE, JICKTPOITY
COOOIIAIOT KOJICOAHUST TIOTIEPEK 1IBA C PA3IUYHON aMIUITUTYI0M U 4acCTOTOM, YTO
MO3BOJISIET B MIMPOKUX TMpEAeIax u3MEHATh (opMy U pa3mepsl mBa. [Ipu cBapke
C TIOTIEPEYHBIMU KOJEOAHUSIMHU DJIEKTPOJa TIyOWHA MPOTUIABIICHUS M BHICOTA
YCWJICHHS] YMEHBIIIAIOTCS, & NTUPUHA IIBA YBEIMYUBACTCSI. DTOT CIIOCO0 ynoOeH
UL TIPEIYTPEKIACHUS TIPOXKOTOB TPU  CBApPKE CTHIKOBBIX COCAWHEHUN C
MOBBIIICHHBIM 3a30POM HJIM YMCHBIIICHHBIM MPUTYIUICHHEM KpoMOK. [Tomo0HbIH
Ke A(DPEeKT MOXKHO TOJYYHTh TPH CBAPKE CABOCHHBIM DJJIEKTPOIOM, KOTIA
AJIEKTPOJIBI PACTIONIOKEHBI TIOTIEPEK HAMPABIICHUS CBAPKH.
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Bapianm

a) Hemnapsinuecs 3JIEKTPOIbI CIyKaT JUisl BO3OYKJIECHHUS W TMOJJEpKaHUs
ropeHus Tyru. B OCHOBHOM HCIOJB3YIOT BOJb(PpaMOBBIE, PEXKE YTrOJbHBIE U
rpa@uToOBBIe ANEKTPOJbL. JlJIS TMOBBIINICHUS YCTOMYMBOCTU TOPEHUS AYTH H
CTOMKOCTH 3JIEKTPOJIa B COCTaB BOJLGPAMOBOTO 5SJEKTPOAA BBOJAST OOBIYHO
1,5—3% OKHMCJIOB aKTUBHPYIONTUX PEIKO3EMEIbHBIX METAJUIOB, TMOBBIMIAIOIINAX
AMHUCCHOHHYIO CTIOCOOHOCTh 3JICKTPOIA.

B kadecTBe 3JEKTpPOMOB M CBApKH MPUMEHSIOT BOJIb(PaAMOBBIC
npyTku quametpoM 0,2—12 Mm, BeITycKaeMble MPOMBIIIIEHHOCTBIO.

Ilo cnocoby 3awumul paznTU4alOT MECTHYIO U OOUIYI0 3aluTy
CBapuBaeMoro ysia (CBapKy B KOHTpojupyeMoit armocdepe). OCHOBHBIM
CIIOcOOOM MECTHOM 3aIUTHI ABJISIECTCS CTpyiHAas 3amuTa mBa. [Ipu aTom criocobe
3allUTHAS CpPela B 30HE CBAPKHU CO3/1a€TCS Ta30BBIM IMOTOKOM TP MEHTPATLHOM,
OOKOBOM MM KOMOMHUPOBAHHOW Mojade rasza. [Ipu mneHTpanbHON mojaue rasa
Jyra, TOpsIIas MEXIy d3JEKTPOJOM UM OCHOBHBIM METAJUIOM, CO BCEX CTOPOH
OKpY>K€Ha Ta30M, IMOJaBaeMbIM 0] HEOOJBIIUM H30BITOYHBIM JIaBIICHUEM U3
COILJIa TOPEJIKH, PACTIONI0KEHHOTO KOHIIEHTPUYHO OCH DJIEKTPOIa.

0) Hambonee s¢dexTuBHas 3ammyra MeTaja IIBa W 30HBI TEPMHYECKOIO
BIAMSHUSL oOOecreurBaeTcs IMpU CBapke B KaMepax C KOHTPOJIMPYEMOH
atmocepoii. Kamepsl npeaBapuTenbHO MPOIYBAOT UM BaKyyMHUPYIOT, a 3aTeM
3aMOJHAIOT 3alIUTHBIM (MHEPTHBIM) Ta30M 3a/IaHHOTO COCTaBa MoJi HEOOIbIINM
JABJICHUEM.

[IpeumymiecTBaMu CBapku B 3allUTHBIX Ta3ax SBISAIOTCA: BBICOKas
POU3BOAUTENBLHOCTD, MPOCTOTA MEXAHU3ALWU U aBTOMAaTH3al[Ml; BO3MOXXHOCTh
CBapKM B  pA3IMYHBIX IMPOCTPAHCTBEHHBIX IMOJIOKEHUAX; Majas 30Ha
TEPMHUYECKOTO BIMSHUS M OTHOCHUTEIBHO HeOOJbIIME AehopMalMK U3IEIUl B
CBSI3U C BBICOKOW CTEMEHbIO KOHIIEHTPALUU TYTH.

HnepmHvimu Ha3bIBAIOTCA T'a3bl, KOTOPHIE XUMUYECKH HE B3aUMOJICUCTBYIOT C
METaJJIOM U HE PacTBOPSIIOTCA B HEM. B KauecTBe MHEPTHBIX Ia30B MCIOIB3YIOT
aproH rejavii U ux cMmecu. MlHepTHBIE ra3bl MPUMEHSIOT AJSl CBapKU XUMHYECKH
aKTUBHBIX METAJJIOB, a TAaK)KE€ BO BCEX CIIyYasX, KOTJa HEOOXOAWMO MOIydaTh
CBapHbIE 1IBbI, OAHOPOJHBIE M0 COCTABY C OCHOBHBIM U MPUCATOUYHBIM METAIIIOM
(BBICOKOJIETMPOBAaHHbIE CTalu WU Ap.). IHepTHbIe ra3bl 00eCneyrBalOT 3aLUTY
Iyrd M CBapuMBAaeMOIo MeTajljla, HE OKa3blBasg Ha HEro METaJTypruuecKoro
BO3JICUCTBUS.
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Bapianm

a) CBapo4HbIM (DIIFOCOM Ha3bIBAETCS HEMETAUIMYECKHUI MaTepuall, paciuiaB
KOTOPOTO HEOOXOJMM Ui CBAapKH W YIydllleHWs KadecTBa ImBa. Dmioc mms
JyTOBOW CBAPKH 3alIMIIAET IyT'y U CBAPOUYHYIO BAHHY OT BPEIHOTO BO3JCHCTBHS
OKpPY)KAIOILIET0 BO3[yXa U OCYIIECTBISET METaUIypruueckyro oO0paboTKy
CBapO4YHOM BaHHBI. DnIoC OJDKEH o0ecrednBaTh xopouiee (GOpMUPOBAHUE U
HAJUICKAUNA XUMUYECKHA COCTaB IlIBA, BBICOKME MEXAaHWYECKHE CBOMCTBA
CBAPHBIX COEIAMHEHWM, OTCYTCTBHE IIOP W TPELIMH, YCTOWYMBOCTBH IIpolecca
CBApPKH, JIETKYIO OTIEISEMOCTh ILIJAKOBOM KOPKM OT MOBepxHOCTM mmiBa. llo
CHOCO0Y U3rOTOBJIEHUS (DIIFOCH Pa3AelisAioT Ha TUIaBJICHbIE U HETIJIaBJICHbIE.

Kunsmeil Ha3bIBaeTcsl CTajdb, HEMOIHOCTBIO PACKHCICHHAas B I€YM U
coJiepkalias HEKOTOpOE€ KOJIMYECTBO 3aKUCH JKE€jle3a, 4YTO OOYCIOBIMBAECT
MIPONOJDKEHNE KHUIIEHUS CTAIM B W3JIOKHHUIE. Takas cTaimp COOEPKUT MAJIO
yriaepoAa U KpEMHUS U €€ MOoJdydeHue o0xoaurtces aemesie. M3 kumsamen cramm
M3rOTOBIISIIOT TOPTOBBIM CTaJIBHOW MPOKAT: JIMCThI, JBYTaBPOBBIE Oaykw,
IIBEJUIEPBl, yroiabHUKHM. Kunsmas cranb CONEpPKUT pacTBOPEHHBIE TIa3bl,
HarpuMep, a3oT. Ilpu cBapke TakoW CTajau MHOIAA BO3HUKAIOT TPEIUMHBI. Ecin
CTaJIb B II€YM IIOJHOCTBIO PACKMCIIEHA, TO OHA HE COACPKUT 3aKUCH JKelle3a H,
OyIy4u pa3nuTa B U3JI0KHUIIbI, HE KUIIUT.

0) Ecinu ctane B medd NOJHOCTBKO PACKUCIEHA, TO OHA HE COIEPHKHUT
3aKUCH JKejie3a M, OyAydd pasjiuTa B M3JOXKHUIBI, HE KUMUT. Takas cTajb
HA3bIBAETCA CIIOKOMHOW. DBOJBIIMHCTBO COPTOB CTal€d BBIIJIABISIIOTCS Kak
criokoitHbie. CTIOKOMHAs CTaJlb COAEPKUT HECKOJBbKO OO0JIbIlle KPeMHHS, HO HE
COJIEP’KUT Ta30B, XOPOIIO CBAapUBAETCS, MPOKATHIBAETCS U KYETCA B TOpSYEM
COCTOSIHUU. JIJisi OTBETCTBEHHBIX CBApHBIX KOHCTPYKIMU MPEANOYTUTEIIbHEE
MIPUMEHSTH TOJIBKO CITIOKOMHYIO CTallb.

[TonycnokoiiHas cTaiab pacKUciIeHa B OOJbIIEH CTETICHH, YeM KHIIAIIasi, HO
MEHEe, YeM CIIOKOWHas. JTa CTallb 3aTBEPACBACT B M3JIOKHHUIIAX O€3 KUTICHUS, HO
C BBIICJICHUEM Ta30B: OHA COJEPKUT MEHbIIe ([0 CPaBHEHUIO C KHUIISIIECH)
ra3oBbIX Iy3bIped, KOTOpbIE€ TOJHOCTHIO 3aBapUBAIOTCA B  IIpoliecce
nocienywmen  npokarkd.  IlosmycnokoiHass — CTaib  NPEUMYIIECTBEHHO
IPUMEHSIETCSI KaK KOHCTPYKITHOHHAS.

C TnoOBBIIIEHUEM COJCPKAHMUS YIJIEpOJa BO3pACTAOT MPOYHOCTh U
TBEPJIOCTh CTaju, HO 3aTO YXYIIIAETCd €€ CBApUBAEMOCTb, YMEHBIIAETCS
MJIACTUYHOCTh M YBEJIWYUBACTCS XPYHKOCTh. XOPOIIO CBAapUBAIOTCA Majo- M
CpeAHEYTIEPOAUCTHIC CTANIU C COAepKaHueM yriieposa He 6osee 0,35%.
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Bapianm 5

a) Ilpu cBapke HU3KOJIETUPOBAHHBIX CTaJe HEOOXOJIMMO YUWUTHIBATH PSL
YCJIOBUH, @ UMEHHO:

1. CkJIOHHOCTh K 3aKalIke Mpu cojaepxkanuu yriepoxaa Bbime 0,2%, 4To
MOKET IIPUBECTU K BO3HUKHOBEHMIO XPYIIKMX 3aKaJOYHBIX 30H M TPEIIHUH OT
OCTATOYHBIX HapspKeHU. [103TOMy KOHCTpYKLHMS M3IENHS U MPOLECC CBAPKU
JOJHKHBI 00ecrieunBaTh 00pa30BaHHe HAMMEHBIITNX OCTATOYHBIX HAMPSKECHUI.

2. IlloBbllIeHHYI0 YYBCTBUTEIBHOCTh K KOHIIGHTpAIMH HAMPSKCHHI.
[loaToMy HyXHO n30erarb MOSBICHUS B IIBaxX IOpP, HEMPOBAPOB, LIIAKOBBIX
BKJIFOUECHMM, ITOAPE30B U IPYTUX ITOPOKOB.

HenonmyctuMo mnpuMeHEHUE MNPUXBATOK, KOTOpPbIE B MOCIEAYIOIIEM HE
MO/IBEPraloTCs MOJIHOM 3aBapKe, TaK KaK OKOJIO HUX BO3HHMKAIOT 30HBI 3aKAJIKH.
IIpu neficTBUM Harpy30K B 3THX MECTAaX MOTYT HOSIBUTHCS TPELIUHBI BCIEICTBUE
KOHIICHTpauuu HanpspkeHud. [lo ToM ke mpuunMHEe Henb3s JeNaTh NOABApKY
ne(eKTOB KOPOTKMMHU IIBaMU WM LIBaMHU Majoro ceueHus. JledekTsl ciemyet
3aBapuBaTh B J[Ba CJIOS, HA BCIO TOJIIMHY METalla, BOM JUIMHON He meHee 100
MM. JlJI1 yMEHBIIEHUS CKOPOCTH OXJIAXKICHUS U CTENEHW 3aKaJKM MeTailia
y4acToK ¢ eeKToM mepe] 3aBapKoii mogorpeBaercs ropenkoit 1o 200<C.

0) Jli1sg yMEHBIIEHWS CKOPOCTH OXJXICHHUS METaJUla IIBa CIEayeT
IPUMEHSTh CTHIKOBbIE M OOPTOBBIE COCAMHEHMS, TaK KaK NPH TaBPOBBIX H
HAaxJIECTOYHBIX COCIMHEHUSIX CKOPOCTh OXJIAXKACHUs BbllIe. PekomeHnayercs
n30eraTb COCIUHEHUHN, UMEIONTUX BBl 3aMKHYTOTO (3KECTKOT0) KOHTYypa, €Clid
K€ HEOOXOAUMBI TaKUE€ COCIUHEHUS, TO UX CBAPUBAIOT KOPOTKUMHU yUaCTKAMH,
obecrnieunBas MoJIOTPEB U 3aMEIJICHHOE OXJIaXKICHHE.

CBapKy CTBIKOBBIX CO€MHEHHUI MeTasula TOJIIUHON 10 6 MM U BaJIUKOBBIX
IIBOB C KAaT€TOM JI0 7 MM BBITOJHSIOT B OJIMH CJION (OJHOMPOXOJHYIO), YTO
YMEHBIIAET CKOPOCTh OXJIAXKICHUS.

CBepxy IIBa HAKJIAAbIBAIOT OTKUTAIONIMN BAJIUK, Kpasi KOTOPOTO JOJIKHBI
pacroiaraTbCs Ha PacCTOSIHUM 2 — 3 MM OT I'PaHUIbI NPOIJIABICHUS] OCHOBHOTO
Metaia. OTXKUTAIOIMIKMI BaJuK HAKIAJbIBAIOT MPHU TeMIEpaType MPeabIAYIIEro
cnos okosno 200¢C. ns meramna tommmHoM g0 40 — 45 MM TpUMEHSIOT
MHOTOCJIOMHYIO CBapKy CIIOCOOOM «TOpKH» WM «Kackaua». J[IuHy ydacTkoB
BBIOMPAIOT C TaKUM pacyeToM, dYTOOBl TPEABIAYIIMH CIIOW HE yCleBal
oxsaauthess Hmwke 200°C mpu HalOXKEHUU cienyroero cios. Eciau cranb
CKJIOHHA K 3aKQJIKE€ WJIW MPU CBApKE HA MOPO3€, MEPe] BBIMOJIHEHUEM MEPBOIO
IIBA MPUMEHSIOT MECTHBIN MOAOTPEB TOPEIKOM MU UHIYKTOPOM.
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Bapianm

a) K BBICOKOJNErMPOBaHHBIM CTaJIsIM YCJIOBHO OTHECEHBI CTajH,
coliepKallre keje3a, B KOTOphIx Ooznee 45%, a cymmapHOe coJep:KaHue
JETUPYIOLIUX 3JIeMeHTOB He MeHee 10%, mpu coepkaHuu OJTHOTO U3 3JIEMEHTOB
He MeHee 8%.B 3aBUCHMOCTH OT OCHOBHBIX CBOMCTB CTAJIM U CIUIABbI OJPA3IEIISIOT

Ha rPYMIIbI:

-KOPPO3MOHHO-CTOMKHE CTAJM U CIUIABbl, O0OJaJat0Iie CTOMKOCTBIO MTPOTUB
Pa3JIMYHBIX BUJIOB KOPPO3UH;

-)KapOCTOMKHUE, O0aAI0NIUEe  CTOMKOCTBIO MPOTUB XUMHYECKOTO
pa3pylieHHsT TOBEPXHOCTH B  Ta30BbIX Cpelax IMpu  TeMIEpaTypax
Boilie 550°C, pabortatolme B HEHArPYy>KEHHOM WJIM CJIA0OHATPY>KEHHOM
COCTOSIHHH.

K MEXKpUCTATUIMTHON KOPPO3UM CKIIOHHBI BBICOKOJIETUPOBAHHBIE CTAIHM BCEX
KJIACCOB, MMEIOIINE BBICOKOE COJIEPKAHUE XpPOMa, BCIEIACTBHUE BBINAACHUS IO
JeiCTBUEM HarpeBa KapOU0B XpoMa IO TPaHUIIAM 3€pPEH, 00eTHEHUS TPAHHULL 3€PEH
XPOMOM U M3-3a 3TOr0 MOHMKEHHOW CTOMKOCTH TPAHMIL IIPOTUB KOPPO3uH. OMacHOCTh
MEXKPUCTAUIMTHON KOPPO3WH BO3HUKAET NMPHU HArPEBE XPOMOHHUKEIEBBIX CTayiel
AyCTEHUTHOTO U ayCTEeHUTHO-(PeppUTHOrO Ki1accoB a0 Temriepatyp 500—850°C, mpu
HarpeBe BBICOKOXPOMHUCTBIX CTaleld MapTEHCHUTHOTO, MApTEHCUTHO-(PEPPUTHOTO U
(dbeppUTHOTO KJ1acCOB 10 Temmeparyp cBbiiie 950°C.

0) [loHmwkeHHas TETIOMPOBOAHOCTh M OOJBINON KOAPDUIIUEHT JTUHEHHOTO
pacHIMpeHusi CIOCOOCTBYIOT 0oJiee CHJIBHOMY KOPOOJIGHUIO TIO CPAaBHEHUIO C
VTJIEPOIUCTHIMU CTAISIMHU. JlerupoBaHWE BIMSICT HAa BSI3KOCTh, METalIa H
KO3 HUIMEHT MOBEPXHOCTHOTO HATSHKECHUS, JUTsl OOJIBIIIMHCTBA BHICOKOJICTMPOBAHHBIX
cTasiel IoB (POPMHUPYETCS Xy>Ke, YEM JUTS YTIIEPOAUCTBHIX.

Jlnst mpemoTBpalieHusl yrapa JIETHPYIOIIMX 3JEMEHTOB W 3alllUTHl OT
B3aMMOJICHCTBUS C BO3YXOM MPEIBSBISIOTCS JOMOMTHATENBHBIC TPEOOBAHMS - CBAapKa
B MHEPTHOM Cpejie, MPUMEHEHNE OS30KUCITUTENBHBIX TTIOKPBITHIA 1 ()JIFOCOB, CBapKa
KOPOTKHUMH JyTaMu, JTyH4IITHe Pe3yIbTaThl 00eCIeUNBACT MEXaHU3UPOBAHHAS CBapKa.

TexHonOTHI0O CBapKW BBIOMPAIOT C YYETOM OCHOBHOTO TIOKa3aTels
CBapUBACMOCTH M IKCILTyaTallMOHHBIX TPEOOBAHUIA.

JI11 cBapKu BBICOKOJIETUPOBAHHBIX CTAJIEH UCTIONB3YIOT PYYHYIO IyTOBYIO CBAPKY
MOKPBITHIMU JIEKTPOIAMH, MEXaHU3UPOBAHHYIO U PYUHYIO B 3AIIUTHBIX Ta3aX, CBAPKY
o (IF0COM, DIIEKTPOILIAKOBYIO, JIYYEBBIC BHJIBI CBAPKH, KOHTAKTHYIO U Pl

IPYTUX.
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Bapianm

a) CBapky B 3alllUTHBIX ra3zax IUIABAIIMMCS SJEKTPOJOM BBINOJHSIOT B
aproHe, a TaKXKe B CMECSX aproHa C reJIneM, NIPUMEHSIOT TAKKE€ CMECH aproHa C
KHCJIOPOJIOM U YTJIEKUCIIBIM Ta30M.

BONBIIMHCTBO  BBICOKOJIETUPOBAHHBIX ~ CTalled  XOPOIIO  CBapUBAIOTCS
KOHTAKTHOM cBapkoil. Hu3kas Temno- u 3IeKTpONpPOBOAHOCTh AYyCTEHUTHBIX
cTajedl BBI3bIBAET HEOOXOJUMOCTh MPUMEHEHHS 00JIee KECTKUX PEKUMOB, YEM
JUTsI HU3KOJICTUPOBAHHBIX, cTajeil. [loBbIIeHHAs MPOYHOCTH cTajeil Tpedyer
YBEJIMYEHUS YCUJIUS CXKATUs DJEKTPOJAOB NpHU cBapke. CBapHbIE COEIMHEHMUS,
BBIIIOJTHEHHBIE HA ONTUMAJIIBHOM pEXKHME, HMEIOT BBICOKHE MPOYHOCTHBIE
XapaKTEPUCTHKHU.

Bricokue TemIonpoBOJAHOCTh M TEIJIOEMKOCTh QJIIOMHHHUSI  TPEOYIOT
MPUMEHECHUSI MOIIHBIX HCTOYHMKOB TEIJIa, 4 B PAJNE CIIydyaeB MOAOTPEBA.
Bricokuii KO3()PUIUEHT JIMHEWHOTO PACIIMPEHUS U Majblii MOAYJb YIPYTOCTH
CIIOCOOCTBYIOT TOSIBJICHUIO 3HAYUTENBHBIX CBapOYHBIX Jedopmaiuid, YTo
TpeOyeT MPUMEHEHHUs HAJCKHBIX 3aKUMHBIX MPUCIIOCOOJIEHUNA W yCTpaHEHUs
nedopManmii mocie CBapKHM B OTBETCTBEHHBIX KOHCTPYKIUSAX. B amomMuHuu
OTCYTCTBYET IIACTUYECKOE COCTOSHUE MPU HATPEBE U MEPEXOJE U3 TBEPAOTO B
KUJKOE COCTOSIHHE, ITPU 3TOM AITIOMUHUNA HE MEHSIET CBOETO IIBETa, a B 001aCTH
temmneparyp 6onee 400—450°C umeeTcs nmpoBasl IPOYHOCTH U TUTACTUIHOCTH,
MO3TOMY PEKOMEHAYETCS CBapKa Ha MOJKIaIKaXx.

0) Menap oOnamaeT XOpoIlled MIACTUYHOCTBIO W MPOYHOCTHIO, BBHICOKHUMU
MOKa3aTeIIMU  KOPPO3HMOHHON CTOMKOCTH, AJIEKTPO- M TEIUIONMPOBOJHOCTH M
BAKYYMHOW IIJIOTHOCTH. biaromaps 3TUM CBOWCTBAM MEAb MPUMEHSIETCS BO
MHOTHX OTpAcisiX TMPOMBIIUICHHOCTH: XHUMHYECKOH, OSJICKTPOTEXHUUYECKOH,
CYyIIOCTPOGHHH W Jp. B TEXHHWKE HCHOIB3YIOT TEXHUYECKYI0 MEAb pPa3HOU
creneHn ynuctoTel: MO, M1, M2, M3, M4 u ec craBel. Bee cnimaBel Ha OCHOBE
MEJM MOXKHO pasznenuTh Ha nBa tumna: natynu (JI) u O6ponssr (bp.) Jlatrynp —
CIUTaB MeOu C IIMHKOM TIpH CcojAepXaHuu 1uHKa Oonee 4%. bpoH3sl
IPEACTABIISIOT COOOM CIIaBBI MENH, cojiepkaiiue He Oonee 5—6% muHka
{oObruHO MeHee 4%)

OCHOBHBIMHM BHJIaMU CBAapKW MEIU SBISIOTCS Py4dHas TyroBas MOKPBHITHIMHU
AJICKTpOAaMH, aBTOMaTHUYECKas 1o (JIF0cCOM, B 3allIUTHHIX ra3ax ILIaBSAIIUMCS 1
HETUIABAIIUMCS JICKTPOJIOM, ra3oBas. B CBsI3M ¢ BBICOKOH TEILIONMPOBOIHOCTHIO
MeJIi CBapKY BEIYT Ha MOBBIMICHHBIX IO CPABHEHHIO CO CTAJIbIO BEIMYMHAX TOKA.
Menps u ee cruiaBel 00JIaJJalOT BBICOKOM JKHIAKOTEKYYECThIO, TIOITOMY CBapKy
IIPOBOJISAT B HUKHEM TIOJIOKCHHUH Ha TTOAKIAIKaX.

Menp Kak METaJlT BBICOKOH IIJITACTUYHOCTH XOPOIIO CBAapHBACTCS BCEMHU
BUJIaMH TEPMOMEXaHWYECKOTO Kjlacca, KpoMe KOHTakTHOW. KoHTakTHas cBapka
3aTpyJlHEHA B CBSI3U C BBICOKOW 3JIEKTPONPOBOJHOCTHIO MEIW W MaJIbIM
MEePEXOIHBIM DJIEKTPUUECKUM COMTPOTUBIICHUEM.
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Bapianm

a) CynHoCTh KOHTAKTHOM cBapku. IIpm KOHTaKkTHON CBapke B CBapHOM
COCIMHEHHH BO3HHMKAIOT MEXATOMHBIE CBSI3HM METAJUIOB COEIMHAEMBIX JETaleil,
g 00pa3oBaHUsl KOTOPBIX HEOOXOJUMO 3aTpaTUTh HSHEPTUI0. OTY JHEPIHI0
BBOAAT (C MOMOILIBIO KOHTAKTHOW CBapOYHON MaIIMHBI) B JBYX BHJaX:
TEIJIOBYIO— JUISl HarpeBa U MEXaHUYECKYyr0 — JUIsl Jedopmanuu, CBapuBaeMBbIX
neraneid. KoinyecTBO TEMIOBOW 3HEPIHM OINpPEAENSIeTCs] HEO0OXOIUMOCTBIO
MECTHOI'O HarpeBa JieTajiel 1o TeMIIepaTyphl IUIaBJICHUS METasla Wik OJU3KOHN K
Heill. MexaHuueckoe ycuiane TpeOyeTcsl Il CKATHUsS HArpeThlX COETUHSIEMBIX
JeTaJed U pa3pyLlEHUs] OKACHBIX IUICHOK.

Ceapka onnasnenuem. HanpsbkeHuE BKIIOYAIOT 10  CONPUKOCHOBEHUS
JeTanel; 3aTeM HMX HA4YMHAIOT COJMMXKaTh, MPU 3TOM B OTIEIbHBIX TOYKaxX Ha
MOBEPXHOCTU JIeTaliell 00pa3yroTCs CHJIBHO HAarperble YYacTKH, B KOTOPBIX
MeTaul pacruiaisiercs. [locne TOro kak IOBEPXHOCTh TOPLOB  J€Tajleu
IOJIHOCTBIO OIUIABWIIACH, PE3KO YBEIMYMBAIOT YCUJIME CKATHS U OTKJIIOYAIOT
TOK. VI3 30HBI CBApEHHOT'O CThIKA BBKMMAETCS YaCTh XKUIKOTO METaJlla BMECTE C
OKHUCJIaMU U 3arpsi3HEHUSIMU. Pa3HOBUIHOCTH CTHIKOBOM CBAPKH OILIABJIEHUEM —
CBAapKa OIUIABJIEHUEM MNOAOrpeBOM. lIpenBapuTenbHbId MOJOIPEB ITPOBOASAT,
CKMMas ACTAIA WM MPOIYyCKasi UMITYJIbCHBIN TOK (IIPEPBIBUCTOE OIUIABJICHHUE).

0) Toueunas cBapka. CoeuHsIEMbIC JIETAIM CKUMAIOTCS JIEKTPOJaMH Ha
HeOonboi miomaake. Ilocie cxarus neraneil BKIOYAETCS CBApOUYHBIA TOK,
KOTOPBIA MPOXOAUT MO LEMUA HENPEPHIBHO WA UMMYyJbCaMHU. MeTan Mexay
AJIEKTPOJAMHU HArpeBaeTcs M0 IUIACTUYECKOrO COCTOSIHUS; MOJ JEUCTBHEM
yCHIIUSI CKaTusi oOpa3yeTcsi cBapHash TOYKa, UMEIOIIas BHYTPH JIUTOE SIPO.
PacnimaBneHHpli MeTalul 3alIMIIEH HAaXOJAIIEWCS BOKPYI HEro 30HOU
maacTuuecku jaedopMupoBaHHOro MeTtaia Toukd. Ilocine oOpazoBaHus
CBapPHOM TOYKH TOK OTKJIFOYAETCS, @ 3aTEM CHUMAETCS YCUJINE CIKATUS.

Capka tpeHueM. OCyIIecTBISIETCA HArPEeBOM TOPLOB TPYIIUXCS JIeTalen
TEIJIOBOM DHEPrHeH, MojaydyaeMol TPSIMBIM TpPeoOpa3oBaHUEM MEXaHWYECKOH
SHEPTUU B TEIUIOBYIO. TOHKHM CIIOM METAJIa HAa KOHIIAX JeTaler TOBOJAT 10 CO-
CTOSIHUS BBICOKOM IUIACTUYHOCTU. BpeMs Harpesa 10 HYKHOM TEMIIEpATyphl, OT
HeckonmbkuX cekyHn ao 0,5 mmu. Kak mpaBuio, mpu cBapke OJHA JeTajb
HETMOJBWKHA, a BTOpas BpallaeTcsl WM BpamawTcs o00e, JeTaid B
MPOTHMBOMOJIOKHBIX HAIMPABJIEHUSIX; PEXKE TMNPUMEHAIOT CXEMbl C JBYMS
HETIOJIBUKHBIMM JICTAISIMUA U TPEThEH, BpAIAOIICHCS MEXKIY HUMHU, a TAKKE C
NETaJbl0, COBEPIIAIONICH BO3BPATHO-TIOCTYNATENbHbIE IBWKEHHS. Bo Bcex
CIIy4dasix JETald CKAThl OCEBBIM YCHJIMEM P.
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Bapianm

a) CBapuBaeMoCTb. DTO CIOCOOHOCTh METAJJIOB M CILIABOB 00pa3o-
BbIBaTh CBAapHbIE COCIMHEHUS, CBOMCTBA KOTOPHIX OJM3KH K CBOMCTBAM CaMUX
CBAapUBAEMBbIX METAJJIOB. KauecTBO COEMHEHNS OLIEHUBAIOT OTCYTCTBUEM B HEM
pa3IuyYHbIX Je(EKTOB: TPEIIMH, IOp, HEMETAUIMYECKUX BKIIOYEHUM M JIp.
KoHnTakTHas cBapka nmpumMeHMMa K OOJBIIMHCTBY METAJUIOB M UX CIUIaBaM, HO
CBapMBAa€MOCTh WX MEHSeTCs B IMUPOKUX mpenenax. Hawmyumieit
CBApUBAEMOCTBI0 OOJIAJAIOT METAUIBI, y KOTOPBIX OTHOCHUTEIBHO BBICOKOE
YAEIBHOE IEKTPUYECKOE CONPOTUBIICHUE, BBICOKAs IUIACTUYHOCTH B IIHUPOKOM
JMana3oHe TeMIIepaTyp, Majlasg YyBCTBUTEIBHOCTh K 3aKaJIKe, Y3KMI MHTEpBa
KpUCTaJUIU3aLUH.

HuskonerupoBannsle ctany. CBapuBarOTCA € HEKOTOPBIMHU 3aTpyA-
HEHUSAMH, CBSI3aHHBIMH C BO3MOXXHOCTBIO 3aKajJKM B MECTE€ CBapKH,
paspbIXJICHUSIMA ~MeTajula B 30HE, [PWICralolled K MeCTy CBapKHu.
Hepxagerompe cranu. Xopolo CBApUBAKOTCS TOJBKO IPU KPAaTKOBPEMEHHOM
HarpeBe M  OBICTPOM  OXJaXIEHUU. AmoMUHUN. VIMeeT  BBICOKYIO
ANEKTPONPOBOIHOCTD, YTO 3aTPYAHSET €ro cBapkKy. Kpome Toro, 3HauMTeIbHBIM
MPEIATCTBUEM I CBAapKH AIFOMUHHS CIYXKWAT TyromiaBkas rieHka Al,0Os,
oOpasyromascs Ipy HarpeBe Ha IIOBEPXHOCTSX JETAIEH.

0) MammHa Jj1s1 KOHTaKTHOM CBAapKHU COCTOUT M3 CIEAYIOIIMX OCHOBHBIX
y3JI0B: CBapOYHBIM TpaHCcPopMaTop, MNEpeKIoYaTeslb CTYINEHEH MOIIHOCTH
perysaTop LMKJIAa CBapKd , MOpepbiBaTeNlb (KOHTAKTOP) , CUCTEMa BOISHOIO
OXJIQXKJICHUSI , CBAPOYHBIM KOHTYP , MEXaHM3M CXKaTHsl, ITHEBMaTtuueckas (Wid
TUApABIMYECKasi) anmaparypa, Meiajid yHpaBieHUs . ITU y3Jbl pa3MelieHbl B
KOpIlyc€ WJIM B CTaHWHE, KOTOpas BOCIPUHUMAET 3HAYUTENIbHbIC YCUIIHS,
NEUCTBYIOIIIME BO BpeMs paldOThl. Y3Jbl MallUH UMEIOT  Pa3IuYHYIO
KOHCTPYKIIMIO B 3aBUCUMOCTH OT MX THUMNA, MOUIHOCTH U Ha3HA4YCHUSI.
DNEKTPUIECKUE CXEMbI KOHTAKTHBIX CBAPOYHBIX MAIIIUH TAK)KE Pa3TUYArOTCS.

Capounsiii  Tpancopmarop. OCHOBHBIE €r0 YacTH: MarHUTOMPOBOJ
(cepneuHuk), mepBUYHAsT OOMOTKA, BBIBOJBI TMEPBUYHON OOMOTKH, TPYOKH
BOJSTHOTO OXJIQXKJCHUS, BTOPUYHBIM BUTOK, pama. B Hacrosiee Bpems
3HAYUTETHFHOE KOJIMYECTBO TPAHCPOPMATOPOB KOHTAKTHBIX MAIIWH JENAI0T C
MEePBUYHBIMH U BTOPUYHBIMH  OOMOTKaMH, 3aJUTBIMH  JTOKCHIHBIM
KOMITayHJoM. Y  OOMOTOK  Takux  TpaHCPOPMATOPOB  TOBBIIICHHAS
JJIEKTpUYECKass M MeXaHWuecKkas MpoYHOCTh. OHU XOpOIIO 3allUIIECHBI OT
NbUIM, BJAarv, 3arps3HEHUN, paboTaloT mnpu OoJiee JKECTKUX pekuMax
OXJIXKICHHUS.
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Bapianm 10

a) Knmaccuduxkarus BU10B CTBIKOBOU CBapKH:

CONPOTUBIECHUEM—JIS] COEIMHEHHUS IeTalIel ¢ HEOOJIBILION TUIOIIAIbI0
nomepedHoro ceueHms (10 250 MM?) ¢ KOMITAKTHOH QOPMOI CeUeHNs, HATIPUMED
Kpyr, kBaapaT. HeBO3MOXKHOCTP paBHOMEPHOI'O HarpeBa TOPLIOB IPEHATCTBYET
BBITNOJIHATh CBAapKy JAETaJCHl pa3BUTOrO C€YeHMsI (TOHKMH JINCT, TOHKOCTEHHAs
TpyOa, MPOKaTHBIN MpoQIb U Ap.). CBapEHHBIH CTHIK HMEET IUIABHOE YCUIICHHE,

HEMPEPHIBHBIM OIUIABIICHUEM — JJIsI COSIUHEHHS AeTajaeil KOMIAKTHOTO U
Pa3BHTOTO CEUCHHIL, B IIlepBOM cirydae — 10 1000 Mm%, BO BTOPOM — GOJIBIION
TJIOILA N,

Jonyctumele OoTkinoHeHUA: 15 % 1mo nuameTpy Wiau CTOpPOHE KBaJpaTra B
ceuenun getand U 10 % mo TonmmHE MOJOCHI, JTMCTa, CTEHKH TpyObl. Jlms
MOJIy4EHHUsI CBAPHOTO COCIUHEHHS BBICOKOTO KAadeCTBa TOPIbI COEIUHSIEMBIX
AeTanell JTOJDKHBl OBITh MOJTrOTOBJIEHBl B COOTBETCTBUU C TEXHUYECKUMU
ycnoBusiMu. OOpaboTKa TOPLIOB CBApUBAaEMBIX JAETaliell: pe3ka Ha TOKApHBIX,
CTPOTaJIbHBIX, (PE3EpPHBIX CTAaHKAX; TEPMHUYECKas pe3ka — KHUCIOpOIHa,
MJIa3MEHHAs] — C MOCIIEYIONIUM YAAJICHUEM Ipata, [Iaka U oKajduHbl. OuncTKa
KOHTaKTHPYIOIIUX IOBEPXHOCTEH: MeXaHHuyeckas oOpabdoTKa, TpaBJIEHUE C
MOCJICAYIOIIECH HEUTPAIN3AIECH.

0) Knaccudpukanus mouuciny TOUYEK CBapKH:

OJIHOTOYEYHAasi CBapka; OTO YHHUBEPCAIbHBIA MPOUECC, MPUTOAHBIN IS
COEMHEHNS BCEX CBAPUBAEMBIX METAJUIOB BO BCEM JIMANa30HE TOJIINH, KOTOPBIN
WCIIONB3YIOT M Uil COCAWHEHMS JeTajed HEPAaBHBIX TOJIIUH. TaKyr CBapKy
IIPUMEHSIOT PU COCINHEHUH NTAKETA U3 HECKOJIBKHUX JINCTOB; MHOIOTOYEYHAS; €€
UCIIOJIB3YIOT IIPU M3rOTOBJICHUM IUITAMIIOCBAPHBIX KOHCTPYKIMH, Halpumep
y3J0B Ky30Ba WU KaOWMHBI aBTOMOOWJIS; B O3THUX CIydasX CBapKy 4YacTo
BBIITOJIHAIOT ¢ OJHOCTOPOHHHMM IIOJIBOJIOM TOKa. TaKkyro € CXeMy NMPUMEHSIOT,
€CJIM HE JIOIYCKAaITCS BMSTUHBI HA OJTHOM U3 MIOBEPXHOCTEN U3EIIHS.

Knaccudukanus mno ynoOCTBY moaBoJa 3JIEKTPOJOB K MECTY

cBapku. CoeluHEHUs JEIAT Ha yIO0OHBIE, HOPMaJIbHbIE, HEYIOOHBIE U TPYIIHO
BBIMOJIHUMBIE. (OCHOBHOE 3HayeHHE 3]IeCh MMEIOT pa3Mepbl Mpoduiieit
COEJMHIEMBIX JETAJICH.
Knaccudukanusa no xapakrepy uukia. Ero yctaHaBIuBaOT B 3aBUCUMOCTU OT
BHJIa Y TOJIIIMHBI CBAPUBAEMBIX METAJLIOB. L[MKII CBapKku ¢ OJHUM HMITYJBCOM
TOKA M  IOCTOSSHHBIM  YCHJIMEM  CXaTud  NOPUMEHUM JJISI  CBapKHU
HU3KOyTJIepoAucTol  cramu. Jlmsg  cBapku  cTanmm  OONBIICH — TOJIIUHBI
[e1eco00pa3eH LUK C HECKOJIbKUMU UMITYJIbCAMHU TOKA.
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Bapianm

a) OOpazoBanue cBapHoro coeauHeHus. CoeIMHEHUE, BBINOJIHEHHOE
TOYEYHON CBApKOW, OOBIYHO COCTOUT M3 HECKOJIBKHMX ToueK. [Ipm aTom Tok Iy
HIYHTUpYETCs (OTBETBJSETCS) YEpe3 paHee IMOCTaBICHHYIO TOYKY. TOK MOKET
IIYHTUPOBATHCS TAKXKE Yepe3 ClIydailHble KOHTAKTHI JIeTajeH ¢ AIEKTPOJaMU UITU
KOHCOJISIMU MamuHbl. Tok I, yBenmuuMBaeTcs C yMEHBIIEHHWEM pPaCCTOSHUS S
MKy TOYKAMH, YBEJIMYCHHEM TOJIIIMHBI D cpaBHMBaeMOro Meraia W
YMEHBIIEHUEM €r0 YACIbHOIO COMPOTUBIEHUSA;, MPOYHOCTh TOYKU MPU HTOM
CHUXaeTcsi. MUHUMaJIbHOE PACCTOSHUE MEXIy Toukamu (I1ar) MpUHUMAETCs
St=(3,5-4,5)d, rne d — nmmamerp TOouku. Ilpm HepaBHOMEpHOM Imare St
MPOYHOCTH TOYEK OYJET HeCTaOUIIbHA.

[TogroroBka mnoBepxHocTel netaneil. OHa BKJIOYAET B Ce0S OYHUCTKY,
MPOMBIBKY W TacCHUBUpOBaHWE. [leTanu W3 ropsiueKkaTaHoOW CTalld, OYMUIIAOT
CTAIbHBIMU MEXaHMYECKHUMH IIETKaMHU, B JPOOCCTPYHHBIX YCTaHOBKAX,
TpaBiieHHeM B 10%-HOM pacTBOpEe CEpHOIl KHCIIOTHI; TPaBJIECHUE MPUMEHSETCS B
MacCOBOM TMpPOMU3BOJACTBE. XOJOAHOKATaHYIO CTallb JOCTATOYHO MPOMBITh
pacTBOpOM KAayCTHYECKOM COIbl WM TOpsSYed BOJAOM C TMOCIEIYIOLIEH
MPOCYIIKON TOpsIMMM BO3AYyXOM WJIHM B CyIIWIbHON Kamepe. OKalMHY YyIasitoT
TaKK€ HArpeBOM alleTUJICHO-KUCIOPOJAHBIMU TOPEIKAMHU U OXJIAXIECHUEM BOJIOU
B CIEIUAIBHON YCTAHOBKE.

0) IIpaBka. Omepanuio BBIMOJTHSIIOT B CHEIUATIBHBIX MPHUCIIOCOOJICHUSX,
mpeccax WM Ha OIpaBKaxX, MOJOTKOM WM KUSHKOM. J[letasm ¢ manon
KECTKOCThIO HE TpeOyIOT MpaBKH, €CIU COOPOUYHO-CBAPOUYHOE MPHUCIOCOOJIEHHE
oOecreyuBaeT ux pasmepsl U GopMy IpH 3aKaTHH.

[Toaronka. Ee oObr4HO coBMmemiatoT ¢ mpaBkoi. HeoOXonuMoCTh MOATOHKH
BBI3BIBAETCS HAJTMYHUEM MPUITYCKOB, KOTOPBIE JTAFOTCS MPU BBIPE3KE, IITAMIIOBKE,
MEXaHU4YeCKOM 00paboTKe.

Coopka. KauectBo cOOpku ompenensercsi OTCYTCTBHEM 3a30POB  MEXKIY
neraasiMu. 3azop gacto ObiBaeT ot 0,1 10 2 MM.

[TpuxBaTtka. OOs3aTenbHAs onepalnus MpU CBapKe JAETaNe CI0XHOU (OpMbI
u c OOoJbIION JUIMHOW COCNMHEHHSI HEOO0XOoauMa JUIsl TMPEeayNpexacHUs
pPacXOXKIEHUSI U CMENIEHUS KpPOMOK. PaccTostHue Mexay MpUxXBaTKaMu
coctasisier npumepHo 150—200 mm, HanpapiieHre mOCTaHOBKM MPUXBATOK —
OT CepeArHbl K KpasM M OT MECT C HauOOoJbIIell K MecTaM C HauMeHbIIEH
KECTKOCThI0. AHTHUKOppO3MOHHAs 3amuTa. Koppo3us pa3BuBaeTcs B 3a30pax
MEXAY CBAapeHHBbIMHU ACTAISAMM; 3Ta KOPPO3Us, Ha3bIBacMasi IIEJIEBOM, MOXKET
OPUBECTH K pa3pylleHuIo coeauHeHus. Koppo3um moaBepraroTcsi Takxke
BMSITUHBI OT JJIEKTPOJAOB. 3alllMIIAIOT JAETalyd OT WIEJIEBOM KOPpPO3UHU
repMEeTU3aLUEH.
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Bapianm

a) Ycunaue cxKarTHu s BEKTPOAOB. 3aBUCUT OT TOJIIUHBI
CBApPUBACMBIX JIETAJIEd M MEXaHUYECKUX CBOMCTB MeTauia. Ycwine PcB
3a/aeTcs yAeNbHbIM JlaBiieHneM. Hampumep, a1 HU3KOYTIEPOJUCTHIX CTajeH,
JUISL HEpXKABEIOIIMX CTaJe M TUTAHOBBIX CIIaBOB. (CBapKy METaIoB
TommuHON 3 MM m 0oJjiee, BBITIOMHSIIOT C TMPOKOBKOH. Jlmst meramioB, oco6o
CKJIOHHBIX K 00pa30BaHMIO TPEIIMH, IPOKOBKY MPUMEHSIOT MPHU TOJIMHE | MM
u Oosee. 3HaUueHNE KOBOYHOTO YCHJIMS B 2 pa3a OOJIBIIE YCHUIIUS CXKATHS TPU
cBapke. bosbinoe 3HaueHHE MMEET MOMEHT MPUJIOKEHUS KOBOYHOTO YCHIIUS:
CWJIBHO 3amo3/]aBllee KOBOYHOE YCHIIME HE MOKET YCTPaHUTh JNe(EKThl B yxkKe
3aKpHUCTAJIM30BABIIEHCS TOUKE.

Huametrp u paguyc cdepsl pabouedl NHOBEPXHOCTH
3 J€ KTpo Aa. lnsd ToueuHoM CBapKU MPUMEHSIIOT 3JIEKTPOBI C INIOCKOW WIIH
chepuueckoil pabouell MOBEPXHOCTHIO. [IpUONMKEHHO CUMTAIOT JHAMETP
pabodeil TOBEPXHOCTH AJIEKTPOJA paBHbIM auamerpy Touku. [Ipu cBapke
Pa3HOPOJHBIX METAVIOB WJIM METAUIOB HEPABHOW TOJILIMHBI 3JIEKTPOA C
OOJBIIMM JTUAMETPOM WM OOJBIIMM paguycoM cgepbl yCTaHABIUBAIOT CO
CTOPOHBI 0oOJiee TOJICTOM JeTaau WIA CO CTOPOHBI MeTalla C OOJBIIUM
yJI€JbHBIM COITPOTUBIICHUEM.

0) Knaccudukauust Bunos capku. [Ipu HeOONBIIONW TOJUIMHE OJHON M3
CBapUBaE€MbIX J€TaJe W JOCTATOYHOW MOIIHOCTH OOOPYIOBaHUS MOXKHO 3a
OJIUH XOJI MaIINHbI CBapuBaTh 10 15—20 penbedoB mpu JTr0O0M BHUIE CBAPKH,
paccMaTpUBaEMbIX B JaHHOM MOApa3iee.

C B a p k a BHaxJiecTKy. Ee BBINOJHSIOT TO MpeaBAPUTEIIHHO
BBITIOJIHEHHBIM pesibedaM, 00BIYHO CPEePUUECKUM, OBATLHBIM (OHU YAOOHBI IS
HEOOJNBIIION IIMPUHBI HAXJECTKA W IS JAeTalied BBITSIHYTOH (QOpPMBI) U
KOJIbIIEBBIM. OHHM TMPUMEHSIIOTCS JIJI1 BBIMIOJIHEHUSI TPOYHBIX W TUIOTHBIX
COCIMHEHUH, HaITpUMeEP JJIsl TePMETU3AIIMH TIOTYIPOBOIHUKOBBIX IPUOOPOB.

[Tokazarenu pexxuMoB. 3HAYCHMSI MMOKa3aTesield pekuMa peibeHONM CBApKH,
MPUBOAUMBIC B TaOJIMIIAX JAHHOTO MOJpas3/iesa, KOPPEKTUPYIOT B 3aBUCHMOCTH OT
pPa3HBIX YCJIOBHUU: KOHCTPYKIIMM MAalllMHbI, Ka4e€CTBa MOJTOTOBKH IMOBEPXHOCTH,
YHUCJIa U PACIOIOXKEHUs PelibeoB, BOSMOKHOCTH U3MEHEHHUs TOKa B IIpoliecce
cBapku u Jp. I1nmo T H 0 ¢ T b Toka. C yBenuueHueM auameTpa peibeda (a
cleOoBaTeIbHO, W TOJIIWHBI CBAapUBAEMBIX JETajleil) OHAa YMEHBIIACTCH.
Hanpumep, nipu cBapke neranei TommuHOM 0,6 MM ¢ quaMeTpoM penbeda 2 MM
miotHOCTh IcB=1500 A/MM?, a TIpH TOJIIIMHE AeTanel 2 MM 1 AHaMeTpe peibeda
5 mm IcB=440 A/vnv’,
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Bapianm

a) Ycunue ¢ X a T U A DJIEKTPOJOB. 3HAUYEHHUE ATOTO IMOKa3aTels
00yCIIOBIMBAIOT IUIOIIAAL pefibea U MEXaHHYECKHE CBOMCTBA CBAPHUBACMBIX
METAJUIOB. Y IelbHOE JaBlieHue Tipu perbedHoit cBapke coctanisier 70—100 Mla,
B HEKOTOPBIX ciay4asx (Ipu OOJBIION KECTKOCTH JeTaneil) oHo gocturaet 150
MIla. [TocTostHHOE ycUuE JOJKHO COXPAHITHCS B TEUEHUE HarpeBa pesibeos,
9TO 00ECIeYnBaCTCA KOHCTPYKIIMECH MAIIUHBI W €€ JJICKTPOJHOW 4YacTH.
P a3 wme p bl penbedoB (auamMeTp W BBICOTA) 3aBUCAT OT TOJIIAHBI
CBapuBaeMbIX JeTajneil. Pazmepsl ycTaHaBIMBAIOT C TEM pacueToM, YTOObI ObLI
oOecrieuyeH MUHUMAaJIbHBINA TUAMETP JIUTOTO si/pa.

BrinepxuBanue peXUMOB Jae€T BO3MOXKHOCTH IOJydYaTh KAYECTBEHHYIO
CBapKy.

C Bap ka Huskoyriepoauctou cranu. Ha ['oppkOBCKOM aBTO3aBOJIE
OPUMEHSIOT cheprudecKkre pelibedbl, U CBApPKy MPOBOJAAT HA TPEX pexumax: A
— JUIsl CBapKH OJIHOTO pelibeda WM HECKOJbKUX, PACIOJIOKEHHBIX Ha
3HAYUTEITLHOM PAaCCTOSHUU: APYT OT npyra; b — mis cBapku aByx; B — tpex
penbedoB IMPU MAJIOM PACCTOSHAN MEXTy HUMH. JleTann u3 HU3KOYTIIEPOIUCTOM
CTayu OOJBIION TOJIIMHBI, CBAPUBAIOT HAa JBYX PEKHUMAaX, C JBYMS THUIIAMU
penbedoB: HOPMATBHBIMU U YMEHBIIIEHHBIMU. [IepBbIl pexuM NMPUMEHSIOT MPU
COOTHOIIICHHUH TOJIIIUH JieTajeit He 6onee 1:3.

0) IloaroroBka neraneit k cBapke. [IoAroToBKy AeTaneil K MIOBHOW CBapKe
MPOBOAT TakK kK€, Kak U K ToueyHOou. bornee jxecTkre TpeOOBaHUS MPEIBSIBISIOT
K OYHCTKE MIOBEPXHOCTH MeTasia (TIoXasi OYUCTKA YBEIUNYUBACT IIYHTHPOBAHUE,
YTO CHIDKAET KauecTBO coenuHeHust). Oco0o xecTkue TpeOoBaHus MPEIbSIBISIOT K,
HOJATOTOBKE TOBEPXHOCTH JeTaleld M3 alllOMMHHMEBBIX CIUIABOB; HEOOXOIMMO
yAansTh C TIOBEPXHOCTH TUICHKY OKHCIOB C BBICOKHM JJIEKTPUYECKUM
conpoTtuBiaeHueM. CrnocoObl OYHCTKU: MEXAHWYECKOW MPOBOJOYHOM IIETKOW U
TpaBJIeHUE PaCTBOPOM OpTOhochHOpHOI KUCTOTHI C T0OOABKOM MaccuBaTopa.

[Tocne 0OpaboOTKM feTaneil B pacTBOpPE AETAIU MOTYT COXPAHATHCS O CBAPKU
B TEUEHUE HECKOJbKUX cyToK. He momyckaiorcs Oonblive 3a30pbl, BeAylIUe K
poXoraM U TMpoJaBiIuBaHUI0 Harpetoro merauia. lllar mpuxBaTku 0OBIYHO
coctaBisger oT (0 mo 150 mm. [{ns BBINOJTHEHUS TEPMETUYHBIX IIIBOB IIAr
npuxBaTku yMeHbIatoT 10 40—60 mm. [IpuxBaTKy BeayT 10 OCEBOM JIMHUM 111Ba;
OpUXBAaTKa B CTOPOHE OT IIBa JIOMYCKAETCs, €CIU CBAapHbIC M3ENHS HE HECYT
BUOpallMOHHON Harpy3kd. [IoATrOHKY M MpaBKy BBIMOJHSIOT ISl YCTpaHEHHS
3a30pOB, HEIUIOTHOCTEW, COXPAaHEHHs IOCTOSHHOM BEJIWYMHBI HAXJECTKH MU
O0TOOPTOBKH.
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Bapianm

a) Cuna cBapou HOTO Toka. Ee BbIOMpaIOT B 3aBUCUMOCTH OT BUJA U
TOJIIUHBI CBAPUBAEMOI0 METaJlJIa U CKOPOCTU CBapku. [Ipu ogHOM M TOM ke
CBApHUBAEMOM METAJLJIE CHJIAa TOKA JIJIs IOBHOM cBapku Ha 20—350 % Balie, yeM
U1l ToueuHor. HU3KOoyriiepoaucTeie cTaay CBapyBalOT B IIMPOKOM JHANa30HE
CBAapOYHOI0 TOKa — OT 8 10 24 KA; 3aKaJIMBarOUIMECs] HU3KOJIETUPOBAHHbBIC
CTalld — Ha MOHMWKEHHBIX TOKax — 10 20 KA; enie MEHbIINE TOKU TPUMEHSIOT
JUTSI CBApKW ayCTCHUTHBIX HEpkaBeromux ctaiedr — oT 4 mo 18 xA. Ilpwm
BBITIOJIHEHUU TIPOJIOJIbHBIX IIIBOB MpPH CBapKe H3AENUd U3 (eppOMarHUTHBIX
CTajel cuia TOKa 3HaYUTEIIbHO MEHSIETCSL.

JAnuTenbHOCTh NPOTEKaHUSA Toka U mnay3bl. llokazatenm u wux
COOTHOUIIEHHUS 3aBUCSIT OT POJa CBAPUBAEMOTO METaslla, CUJIbl CBAPOYHOTO TOKA.
OpuEeHTHPOBOYHO MPUHUMAIOT JIJIs1 HU3KOYTJIEPOAUCTON U HEPHKABEIOUIEH CTaJIEH,
JUTS1 3aKaJTMBAIOIINXCS CTaIEH, 1711 aTFOMHUHUEBBIX CIUIaBOB. HU3KOyTIepoaucTyo
CTajb C 3alllUTHBIMU TMOKPBITUSIMU CBAapUBAIOT HAa JKECTKUX pexumax. Jlns
MO ACP>KaHUS TIOKPBITUSL B PACIUIABIEHHOM COCTOSIHUU J0 0Opa3oBaHMs KaXKI0i
TOYKU OEpyT MAIYIO JUIUTEIBHOCTD May3bl, HAPUMEP 71l OLIMHKOBAHHOM CTaJIu.
JIMUTENbHOCTh MPOTEKAHUS TOKA 33/1al0T KPATHOM NEPUOY TOKA MPOMBIIUICHHON
gacrotsl (0,02 ¢).

0) OcHoBHBIE BHUIBI N1e(PEKTOB: HEMPOBAP, HAPYKHBIE M BHYTPECHHHE,
TPEUIUHBI, TIEPEerpeB U Mepexkor, aedopmManus neraneid oT HarpeBa, TIIyOOKue
BMSTUHBI,  BbIIUIECKU.  OOmme  npuuuHbl  JePEeKToB:  HapylleHUE
TEXHOJIOTUYECKOTO  Tpoliecca  (HempaBwibHasi TOJATOTOBKAa ©  cOOpKa,
HEMPaBWJIHLHO BBIOpPAHHBIC TIOKA3aTeNd PEXKHUMa, HapyIIEHHWE TOopsAIKa
BBITIOJTHEHUSI COCAMHEHHUI ); HEYIOBJICTBOPUTEIIHLHOE COCTOSTHUE 000PYI0BAHMUS;
KoJIeOaHUsI HAIpPsDKEHUsI B DJIEKTPUUECKOM CETHU CBEpX JOMYCTUMBIX U Jp. B
MPUJIOKEHUU TTPUBEICHBI TPUYMHBI U CLIOCOOBI BBISIBIICHUS 1€(EKTOB.

JHedexTsl penbedHON CBapKK aHAJIOTMYHBI IepekTam ToueuHoi; nedextol T-
oOpa3HoW cBapkun — nedexrtaMm CThIKOBOH. [lpu omgHOBpeMeHHOW CBapke
HECKOJIBKUX penbe()OB MOXKET HaOJI01aThCsl HEPaBHOMEPHBIH MPOBap, a Takxke
HENpoBap OJHOrO0 MM HECKOJbKHUX pesibeoB. [IpuunmHoil nepexkToB MOXKET
OBITh MEPEKOC KOHTAKTHBIX IUIMT, JIIOPTHI B 3JEKTPOJHONM YacTH MAIlMHBI,
OTKJIOHEHHUS B pa3Mmepax penbedos. [IpenBapurenbHbiii KOHTPOJb. OH BKIIOYAET
B ce0s: CHUCTEMATUYECKYIO MPOBEPKY TEXHUYECKOTO COCTOSHUS 000pyI0BaHUS:
M3HOCA MEXAHMYECKUX Y3JIOB M BJIEKTPOJHOM YacTU MAIWHBI, KOOPAWHAIIUH
pPabOThI CUCTEM.
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Bapianm

a) KoHTtposb B nporecce CBapKu. TEXHUUECKUMU YCIIOBUSIMH WA TEXHOJIOTHEN
HA3HAYAIOTCS OJIWH, JBA WJIM BCE TPH MIPUHATHIX B TIPOM3BOICTBE CIIOCO0E.
Texnonornyeckas mnpo6a. JlanHoW mnpoOe MOABEpPrarOT CBapHbIC U3IETUS
(BpIOOpOYHO) Wi oOpasubl. [Ipu 3TOM paspymiaroT oTaenbHble TOYKH. Eciu
OYEBHUJIHO, UYTO COCAUHEHUE OYET Pa3pyIlIeHO 0 OCHOBHOMY METAJLTy, UCITBITAHUE
710 KoHMa He aoBoAsaT. OOpasisl W3 TOHKOTO MeETajla, 3aKaThble B THUCKAX,
pa3pymialT 3yOUJIOM WM CKPYyYMBAaHUEM WIM pa3pylialoT yacTh mmBa. [lpu
TEXHOJIOTUYECKUX HCIBITAHUSIX OMNPENEIAIOT XapaKTep pa3pylLI€HUsl, CTEIECHb
IpoBapa CThIKa, AUAMETP JIUTOrO SApa TOUYKHU WIH IIUPUHY JIUTON 30HBI 1IBA.
Bune! cBapku:

VIbMPA38yKoeas: COCIUHEHUE JI€TaIel TOYKAMHU M HENPEPBIBHBIM IIIBOM,
JETAJIeN U3 ATIOMUHUSA, MEJIM, HUKEJIS; METAJUIOB C METAJUIOKEPAMUKOM; JIeTanei
TPAH3UCTOPOB, TII€UATHBIX CXEM; COCIUWHEHHE JeTajedl M3 IuUlacTMacc,
MOJIMATUJICHOBBIX IJIEHOK H T. I1.;

oughghysuonnas: COEIMHEHUE OJTHOPOJIHBIX u Pa3HOPOIHBIX
BBICOKOJIETUPOBAHHBIX CTajei, KOMIIO3UIIMHA K3 PA3HOPOJHBIX MAaTEpPUAJIOB,
HanpuMep CTallb C AIIOMUHUEM, CTAJIb C KEPAMUKOII;

mpenuem. TPEUMYIIECTBEHHO COEAUHEHUE [IETAJIEM KPYrioro CEYEHHs
(cTepkHU, TPYOBI, PEKYIINI HHCTPYMEHT U T. 11.).

0) Mcxond u3 NpUYMH MEXKPUCTAINIMTHON KOPPO3MHM, OCHOBHBIE MEPHI
O0pBLOBI C HEM HaNpaBJICHBI HA MPEIOTBpaIleHre 00pa30BaHus KapOUJI0B Xpoma U
BBIITAJICHUS UX 110 rpaHuLam 3epeH. C 3TOM HENIbI0 TPUMEHSIIOT:

-OrPaHUYEHHE COACPIKAHMS YIVIEPO/IA B CTAIN U IIPUCAJOYHOM ITPOBOJIOKE (IIpH
conepkannu  yraepoga wmeHee 0,02—0,05% MexkpucTaIIIMTHAS KOPPO3Us
UCKITIOYAETCA);

-JIETUPOBaHKE CTalel TUTAHOM, HUOOMEM, TAHTAJIOM, LINPKOHHUEM, BaHA/IUEM,
KOTOpBIE 00JIee aKTUBHO B3aMMOEHCTBYIOT C YIJIEPOJIOM B CTAJIM U PETSTCTBYIOT
00pa3oBaHMIO KapOUIOB XpoMa.

TexHonornueckue 0COOEHHOCTH CBAPKH BHICOKOJIETHPOBAHHBIX CTAJICH CBS3aHbBI
C uX (U3MYECKUMHU CBOMCTBAMM M cHCTeMOW JerupoBanus. I[loHM>KeHHas
TEIJIONPOBOIHOCTh M OOJIBILIOE AIEKTPUIECKOE COMTPOTUBIIEHUE (IPUMEPHO B 5 pa3
OoJIbIIIe, YEM Y YIIIEPOIMCTHIX CTasieil) cCHOCOOCTBYIOT OOJIbIIIEH CKOPOCTH ILIaBICHUS
MeTauia, OOJTbIIEH TITyOrHE TpOoIUIaBiIeHHs U KO3 UITMEHTY HAIUIABKH, TIOTOMY JIJIst
CBapKH BHICOKOJIETUPOBAHHBIX CTAJIEH TPeOYyIOTCS MEHBIIINE TOKU U TIOTOHHBIE SHEPTHU
[0 CPABHEHUIO C YTIAEPOJUCTHIMU, YKOPOUECHHBIE AJIEKTPO/IbI IIPU PYUHOU CBapkKe,
MEHBIIE BBUIET JJEKTPOJa M OOJbIIE CKOPOCTh MOJAYM TMPOBOJIOKH TPH
MEXaHU3UPOBAHHOM CBapKe.
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Bapianm

a) Iloutm Bce cymiecTByrOIIME BHUABI CBAapKM OCHOBAaHbl Ha MECTHOM
KOHLICHTPUPOBAHHOM HAarpeBe YYacTKOB M3ENIHS JI0 TEMIEPATYP pacIlIaBICHUS
WIH JIO TUTACTUYECKOTO COCTOSTHUSI.

HenpaBunbHbIi pexxuM HarpeBa M OXJIaXKJICHUS MOXKET CTaTh MPUYUMHOU
MOSIBJICHUSI TaKUX CEpPbE3HBIX JEPEKTOB CBAPKHU, KAaK TPELIUHBI, HEMPOBapHhI,
nojapessl U Aap. TernoBoe cocTosiHuE MeTalljla, NUIaKa U APYIMX KOMIIOHEHTOB,
B3aUMOJICHCTBYIOIIMX B IIpoliecce OOpa3oBaHHsA CBAapHOTO COEIWHEHHUS, B
3HAYUTENIbHON Mepe OOyClIlaBIUBaeT XapakTep, HalpaBleHHEe MU CKOPOCTh
NPOEKTUPOBAHUS BCEX (PUBMKO-XMMHUYECKUX M METALTYPrUYeCKUX MPOIECCOB.
Benmuunna wu xapaktep jgedopMmanvii U HANpsDKEHUN, BO3HUKAIOIIUX B
KOHCTPYKIUSIX MPHU CBApPKE, 3aBHUCST, TJIABHBIM 00pa3oM, OT IMKJIA HarpeBaHUs,
OT XapakTepa TeMIIepaTypHbIX MoJjied. OCOOEHHOCTSIMM paclpeaeieHus Tera,
CKOPOCTSIMM OTBOJIa TEILIA OT OXJIAXKACHHUS MECTA CBAPKU OIPENEISAET CTPYKTypa
MeTaslia IIBa ¥ Pa3IMYHbIX Y4aCTKOB OCHOBHOT'O METasuia, MPWJIETAIONIUX K IIIBY.

0) C TemwIoBBIMM NPOLECCAMU HEMOCPEACTBEHHO CBSI3aHBI TAKHE
BOKHEUIIIME XapaKTepPUCTUKU CBApKU, KaK CKOPOCTh HarpeBaHus MeTaslia,
CKOpPOCTh  pacCIUIaBJICHUs, TMPOU3BOJUTEILHOCTh CBapKU U €€ TEXHHUKO-
sKoHOMUYECcKas YHPEKTUBHOCTB.

Takum oOpa3om, 0Oe3 yuéra TEIUIOBOIO COCTOSHUSI MeTalla HeNb3s
JIOCTATOYHO TIYOOKO OOBSICHUTH OOJIBIIUHCTBO SIBICHUN, HAOJIIOAAEMBIX TPHU
cBapke. UToObl M3y4WTh CBapOUYHbIE MPOILIECCHI U HAYYUTHCS YIPABIATH UMH,
HY>)KHO UMETh XOTs Obl MPUOIMKEHHOE MPEJCTAaBIIEHHE O 3aKOHAX HarpeBaHUs
TeJa W pacnpocTpaHeHusi B HEM Teruia. Hayka o TEIIOBBIX OCHOBAaxX CBAapKHU
paccMaTpHUBaeT MPOLECChl MPHU HArpeBe MeTajlla pPa3IMYHbIMU HWCTOYHUKAMU,
BIIMSIHUE WX HA MPOIIECCHI TJIABJICHUS] METaJJIa, a TAaK)Ke HA TEPMUUECKUN ITUKIT U
BO3HHUKAIONIME B IIIBE W OCHOBHOM MeETaJJIe CTPYKTYpHbIE M OOBEMHBIE
U3MEHEHUs. 3aciyra B pa3pabOTKe HSTOM HOBOW BaXHOW OTpaciu 3HAHUS
MPUHAJICKUT, TJIABHBIM O00pa3oM, COBETCKMM YYEHBIM, M B TEPBYIO Ouepeib,
aKaJeMUKy Peikanuny
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BapiaHm

a) XoJIoAHBIC MPOJI0JIbHBIE TPEIIMHBI — HauboJiee pacipoCTpaHEHHBIN AedeKT
OKOJIOIIIOBHOM 30HBI NPHU CBAPKE CPEAHEICTHPOBAHHBIX CTalle MEpPIUTHOTO H
MapTEHCUTHOrO KJiacca. [IpuyurHbI MOSBICHUS ITUX TPEIIUMH 3/€Ch T€ K€, YTO U Y
HU3KOJIETHPOBAHHBIX TEPMOYIPOUYHECHHBIX CTaJ€d, OJHAKO YYBCTBUTEIBHOCTh
3HAUUTENBLHO OOJbllIasi M, K TOMY >K€, PE3KO BO3pacTarolias C MOBBIIIEHUEM
MIPOYHOCTU CBAPHBIX COCAUHECHUM.

[ToBhIIEHHOE COAEPAKAHUE B ATUX CTAJSAX YIJIEpOJa U JETUPYIOIINX JIEMEHTOB
YBEIIMYUBACT YCTOMYMBOCTh AYCTEHUTA M CMEIIAET MAPTEHCUTHOE NPEBPAILICHUE B
00J1aCTh MOHMKEHHBIX Temmeparyp. OOpa3yroIHMiics KPYITHOUTOILYATHIA MAPTCHCHUT
00JlajlaeT BBICOKOW TBEPAOCTHIO M HU3KUMH IUIACTUYHOCTBIO U BS3KOCTBIO, €rO
MOSIBJICHUE COMPOBOXKIAETCS BBICOKUMHU HANPSHKEHUSIMU BTOPOro pojaa. B atux yc-
J0BUAX JTUGOYHIAUPYIONIMNA U3 IIBAa B 3aKaJEHHYIO OKOJIOIIOBHYIO 30HY BOJOPOI,
3aJICp’KUBAsICh 37€Ch, MOXET HaumboJiee€ CWIHHO TMPOSBUTh OXPYIMUMUBAIOIICE
JICUCTBHE.

HNuTepecHo, 4To ecii HAIUIaBJICHHBIM METAJUI UMEET YCTOMYMBYIO ayCTEHUTHYIO
CTPYKTYPY, TPEIIMHBI B OKOJIOIIOBHOM 30HE HE BO3HMKAIOT HECMOTPSA Ha TO, YTO B
30HE CIUIABJICHUS PE3KO BO3PACTAECT KOHIEHTPALMS BOAOPOIA.

0) OOBscCHsETCS ATO TEM, YTO ayCTEHHUT, XOPOIIO PACTBOPSS BOJOPOJ, HO
oOnajas TUTOXOM HJii HETrO0 MPOHUIIAEMOCTBIO, CIY)KHT CBOCOOPa3HBIM 3arlOpHBIM
CJIOEM JIJIsl TIEPEMEIIICHHS BOJIOPO/Ia U €ro JeCOpOIMU B OKpY KaroIee MPOCTPaHCTBO.
BepositTHo, BbicOoKas aedopMaliioHHast CIIOCOOHOCTh ayCTEHUTHOTO IIBA OCHA0JISIeT
HaIPSHKEHHOE COCTOSIHME METalljla U TEM CaMbIM CHIDKAET OTPUIIATEIILHOE JCHCTBHEC
BOAOpPO/IA.

OnacHoCTh BO3HUKHOBEHUS XOJIOTHBIX TPEIINH npu CBapKe
CpEIIHEeTIETUPOBAHHBIX CTAJIE MOYKHO CYIIIECTBEHHO CHU3UTh 3aMEIJIEHUEM CKOPOCTH
OXJaXJICHUS B MApTCHCHTOM HHTEpBaJie TEMIIEpaTyp W CO3JaHUEM YCIIOBHH IS
pa3BUTHUSI CAaMOOTITyCKa MAapTEHCUTa, B pe3yjbTaTe dYero TMOJydyuTcs Oosee
IJTACTUYHBIA MeTall. B 3TOM ciydae HeT YCIOBUH W IS 3aJIepKKH BOJIOPOJA B
OKOJIOIIOBHOM 30HE. U, 0opHAKO, HYXHO TPHUHUMATh MEPhl HO MPEAYNPEKICHUIO
MOTMaJaHusl BOJOPOJAa B 30HY CBAapKM — HKCHOJB30BaTh HHU3KOBOIOPOIHBIC
CBApOYHBIC MaTCpHAJIbl, 3aIIMINATh CBAPUBAECMbIE KPOMKH OT P>KaBUMHBI, Macel H
JIp.. C TeM 4TOOBI cojiep kaHue BOJopoja B 1iBe ObUI0 He Ooisiee 2 cm3 Ha 100 1 me-
Tayuia. DTOr0 JIOCTUTAIOT BBICOKOTEMIIEPATYPHBIM PEKUMOM MPOKAIKH CBAPOUYHBIX

matepuaios (550—750 C).
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Bapianm

a) Ilpu HepaBHOMEpPHOM HarpeBe TEIUIO OT 00Jiee€ HArpeThiX Y4YaCTKOB
nepenacTca MEHee HarpeTbiM. B TBEpABIX Tenax I3TOT MPOUECC NPOUCXOAUT
UCKJIFOYUTEIBHO IyTEM MOCIEIOBATEIBHON NEepeAauy Termjaa OT OJHOrO CJosl K
HEMOCPEACTBEHHO CONPOTHUBIISIOMIEMYCSI C HUM BTOPOMY CIOK U T.A. Takou
MEXAaHU3M Nepelavr TeIula Ha3bIBA€TCS TEILIONPOBOIHOCTHIO.

UeM pe3de U3MEHSETCs TEMIIEPATYpa TEIUIA M0 33JaHHOMY HAIIPABJIECHUIO, TEM
OoJpIe TEIJa MPOTEKaeT B 3TOM HampaBieHUH. WHBIMU ClIOBaMH, KOJUYECTBO
TEIUIa, MPOTEKAIOIIEr0 B 3aJlaHHOM HANpPaBJIEHUHU, NPOMOPLUUOHAIBHO TPAIUCHTY
TEeMIIEpaTyp.

TermonpoBOIHOCT METAJIOB CYIIECTBEHHO 3aBUCUT OT TeMIlepaTypsl. Tak, C
MOBBIIICHUEM TEMIIEPATYPHI TEIIOMPOBOJIHOCTD KeEJe3a U MEAU MAJACT, a ATFOMUHUSA
— BO3pacraeT. boNbIIMHCTBO JIETUPYIOLIMX 3JIEMEHTOB, BBOJAUMBIX B CTajlb, CHUXKAET
€€ TEIIONPOBOIHOCTb.

0) MexaHu3M KOHBEKTHBHOTO croco0a mepenadu Terja 3aKIi04acTcsi B TOM,
YTO KHUJKOCTb WJIM Ta3, CONPOTUBIIIOMIMECS C ITOBEPXHOCTBIO TOPSYETO TBEPIAOTO
TeJla, HArpeBarOTCs, YBEJIMYMBAIOT CBOM OOBEM, CHWIKAIOT IUIOTHOCTh U
MOJAHUMAIOTCS BBepX. Ha uX MecTo MOoCTynarT XOJIOJHbIE CJIOU, KOTOPhIE 3a0UpParOT
OT HAarpeTroro Teja CBOK MOPLHIO TEeIla M, KaK U NPEAbIAYyIIHE, YIAJISIOTCA OT
MOBEPXHOCTU MCTOYHMKA. TakuMm oOpa3oM, B KUJKOHW HIIM Ta3000pa3HO cpefe
YCTaHaBIIMBAETCS HENPEPBIBHBIN ITOTOK, IIEPEHOCAILNN TEILIO.

KosmmuectBo Temia, mepenaromieecss 4epe3 KaKIbld KBaApaTHBIM CaHTUMETP
MOBEPXHOCTH B Icek. (yZald€HHBIA TEIUIOBOM TMOTOK), NPU KOHBEKTUBHOM
TEIJI000MEHE B MEPBOM MNPUOIMKEHUH MPOMOPLMOHAIBHO PA3HOCTH TEMIEPATyp
MCTOYHHKA TEIJIa U Cpelibl. JTa 3aBUCUMOCTb Ha3bIBaeTCs MpaBuiioM HeroTOHA.
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BapiaHm

a) OCOOEHHOCTBIO ABTOMATUYECKON CBApKH IO CPABHEHUIO C PYYHOH SBIISETCS
TO, YTO NpPH HEH TOK K OJJIEKTPOJHON MPOBOJIOKE MOABOJUTCA C IOMOIIBIO
CKOJIB3SIIIIET0 KOHTAaKTa Ha HEOOJBIIOM OT YT paccTOsHUM. T.e. 1Mo Bcel AJIMHE
CTEp)KHSA, KaK IIpU PYYHOM CBapKe DJJEKTPOJAMH, TOK HE IPOXOIAUT, 4YTO HAET
BO3MOXKHOCTh ~ 3HAQUMTEJIIbHO  MOBBICUTH  €r0  IUIOTHOCTBb.  Ilpm  3Tom
IIPOU3BOJIUTENIBHOCTh ~ PACIUIABICHUS JJIEKTPOJHOW IIPOBOJIOKM BO3pPAacTaeT B
HECKOJIBKO pas.

IIpn aBTOMaTHYEeCKOM CBapKe, Kak W NPHU PYYHOW, HArpeB SJIEKTPOIHOU
IIPOBOJIOKM OCYIIECTBIIIETCS 3a CYET MPOTEKAIOIIETO MO HEMY TOKAa M TEIJIOBOTO
BO3JCUCTBUS Jyru. KaxIplid 3JEMEHT MPOBOJIOKH, MNOJAIIIMUINCA B AYry CO
CKOPOCTBIO W , CM/CEK, HarpeBaeTcs TOKOM Ha MyTH OT TOKONOJBOJAA /10 Ayru. B
HENOCPEICTBEHHON OJM30CTH K Ayre IMpOBOJIOKAa HArpeBacTCsl TaKXkKe €€ TEeIUIoM.
OO1iee TemnepaTypHOE IOJIE HArpeBa IO JJIMHE BbUIETa 3JIEKTPOJAHOW MPOBOJIOKU
MOKET OBITh IMOCTPOCHO KaK CyMMa TEMIEPATYpP, BO3HUKAIOIIUX OT JACUCTBHUS JBYX
MCTOYHHUKOB TEIlIa.

0) B pe3ynbrare TEmIOBOro BO3AEHCTBUS METAIUT U3IENIHS B TOUKAX HA CAMOM
IIB€ WJIM BOJIM3M HETO MpETEepHeBacT HarpeB U OXJaxAeHHE. XapaKTep Harpesa U
OXJIQKJICHUS Pa3HbIX TOYEK pa3IMyeH WU 3aBUCUT OT HMX pacroioxkeHus. Kaxablii
y4acTOK MeTajula TMOJABEPraeTcs 0co00il TepMudecKkoil o0padoTke, B pe3yibTaTe
KOTOPOM MEHsETCs €ro cTpykrypa. COBOKYITHOCTh Y4aCTKOB OCHOBHOI'O METaslla, B
KOTOPBIX B pe3yjibTaTe BO3JECHCTBUS MCTOYHUKOB TEIUIAa U3MEHSETCA CTPYKTypa WIH
CBOMCTBa, Ha3bIBAIOT 30HOW TEpPMHUYECKOro BiMsAHWI. HMHorma Ttepmuueckoe
BO3JICHICTBHE CBAPKH Maji0 OTPa’KAaETCS Ha CBOMCTBaX CBAPHOIO M3ENHS, HO Yalle
YXYALIAET CBOMCTBA OKOJIOLIOBHOM 30HBI.

JIns OLIEHKM XapakTepa BIUSHUS CBapKW Ha CBOMCTBA CBAPHOTO COECIMHEHUS
BAKHO YCTAaHOBUTH XapaKTep TEPMHUUYECKUX LHUKIOB TOYEK U BIIUSHHE ATUX IUKIOB
Ha CTPYKTYpy M CBOICTBa MeTayjia. B ycClOBUSX OOBIYHON TEpMOOOpPaOOTKH TaKue
3aJlayu PEeIIaloT CPaBHUTEIHHO JIETKO. PeXxnMbl HarpeBa 3/1€ch MOXKHO BHIOMPATh HA
OCHOBE TEOPETUYECKHX U NPAKTUYECKUX TaHHBIX.
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Bapianm

a) K cTpykType 30HBI TEPMHUYECKOTO BIMSHHUSA, a CIEAOBAaTEIBHO M K

TEPMHUYECKMM LMKJIAM HAarpeBa W OXJaXACHUS INPU CBapPKE, MPEIbABISIOT
pasznuuHble TpeOOBaHHWSA, KOTOpBIE 3aBUCAT M OT Marepuajga M OT YCIOBHI
SKCIUTyaTalluu u3Jenus. B pe3ynbrare HeEcOONIOEHUS HEOOXOAUMBIX PEKUMOB
CTPYKTypa IIBA Y 30HBI BIUSHHS MOKET 3HAUUTEIBHO YXYAIIUTHCS, YTO IPUBEIET K
CHIDKEHHIO Ka4€CTBA CBAPHBIX COCIMHEHUMN.
Tak, B MaJOyIJIepoOJHUCTON CTajdd CYIIECTBEHHOIO HW3MEHEHMS CBOMCTB Yy 30HBI
TEPMHUYECKOTO BIUSHUS OOBIYHO HE mpoucxoauT. HuskonerupoBaHHble U
YIJIEPOAMUCTbIE KOHCTPYKLIMOHHBIE CTalld B PE3yJIbTaTe CIUIIKOM OBICTPOTO
OXJIAXKIEHNUA W TNOJAKAJIKA WHOTJAA 3HAYUTENBHO CHWXKAKOT IUIACTUYHOCTb. B
3aKaJ€HHBIX CTalsIX (MEpPJIMTHOIO M MApTEHCUTHOIO Kiacca) IMpU  HU3JIUIIHE
3aMEUICHHOM OXJIAKACHUH MOYKET IIPOU3ONTHU OTIIYCK 30HBI TEPMUYECKOTO BIIUSHUS.
JliuTenbHBIA HArpeB BBICOKOJIETMPOBAHHBIX XPOMUCTBIX cTajie (eppuTHOro Kiacca
NPUBOIUT K YKPEIUIEHUIO MX 3€pHA, CHWXKEHUIO IUIACTUYECKUX CBOMCTB H
KOPPO3MOHHOM CTOMKOCTH. XPOMOHHKEJIEBBIE CTAIM AayCTEHWTHOIO KJIacCa HEJb3s
JUTUTEIBHOE BpEMs IIEPETPEBATH BBIIIE TEMIIEPATYPHI pacnaga ayCTECHUTA.

0) Hekoropsie npumepsl auddy3noHHBIX MPOIECCOB Ha cBapke. OgHUM H3
BaXHEHIINX pe3ysibTaToB AU(PPY3HOHHBIX MPOIECCOB IMPHU CBAPKE SIBISETCS POCT
3epHa METajla B IIBE M B 30HE TEPMHUUYECKOTO BIMSHHUS MPHU JJIUTEIHHOM HarpeBe
BbICHIee TemriepaTypbl A.3. IIponecc 3tor oObsicHsercs camoaupdysueit aromoB
MeTasula ¥ MPOUCXOJIUT CIEAYIOIIUM 00pa3oM.

Menkue kpucTamibl 00J1aJat0T OOJIBIION BEIMYMHONW MOBEPXHOCTHOW YHEPTUU
Ha €JMHUIly MacChl METajula, YeM KpymnHee. BcieacTBue 3TOro coriiacHo 3aKOoHam
TEPMOJMHAMHUKHA BCErAa €CTh TEHACHIUS K POCTY KPUCTAIJIOB, TAK KaK MPU 3TOM
cBOOO/IHAsA SHEPrusi CUCTEeMbl yMeHblnaercs. OAHAKO MPU HU3KHUX TeMIeparypax
yKa3aHHasi TEHJEHUUS HE MOXKET MPOSBISATHCS 3aMETHBIM 00pa3oM, IMOCKOJIbKY
KOJIMYECTBO OJTY’KJIAIOIIUX, JUCIOLMPOBAHHBIX aTOMOB O4€Hb Maio. C MOBBIIICHUEM
TEMIIepaTyphbl KOJIMYECTBO TAKMX aTOMOB PACTET, MPUUYEM B MEIKHX KpPUCTAIIAX MX
Oyznet OoJbllie, YeM B KPYIHBIX, TaK KaK MEJKHE 3EpHA 001a/1at0T OOJIBIINM 3a11acoM
sHepruu. Ilpu 3TOM co3natorcs Au@Qy3MOHHBIE MOTOKM aTOMOB OT MEHBIIUX
KPUCTAJIOB K 00Jiee KPYITHBIM.
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Bapianm

a) B mpakTuke HM3rOoTOBJIEHUS CBAPHBIX KOHCTPYKIUN IIMPOKO IPUMEHSIOT
OTITYCK JJISi CHSTHS COOCTBEHHBIX HAIPsDKEHUH. DJTa TEXHOJOTHMYECKas OIeparius
Takk€ OCHOBaHa Ha mpoueccax camoauddysun. M3BecTHO, 4TO COOCTBEHHBIE
HaIpsHKEHUST BCET/Ia CBSI3aHbI C MCKAXXEHUEM KPUCTAJUIMYECKOW PEIIeTKH MeTaia.
YcTpaHsercs OHO TMpPH HAIMYUM  TOJBIKHBIX  JUCIOIHPOBAHHBIX  ATOMOB,
3aHUMAIOIUX JePEeKTHbIE MECTa B PEIIETKE M BOCCTAHABIMBAIOIIUX HACATBHYIO
KPUCTAJUIMYECKYI0 CTPYKTypy. [locTenmeHHO cHATHE HampsDKeHU (perakcaius)
MIPOUCXOJIUT U MPU HOPMAJILHOM TeMIiepaType, OJJHAKO UAET OHO OYEHb MEIJICHHO U
TaHetrca rogamu. HarpeB koncTpykuuu g0 500-550 °C mpu BBICOKOM OTITYCKE
aKTUBU3HPYET Tpoliecchl Mupy3un 1 MO3BOIUT CHUMATh HAMPSKEHUS 32 HECKOJIBKO
9acoB.

Juddy3noHHbIlE TPOLECChl UMEIOT OONbIIOE 3HAYEHHE [JIs1 BBIPABHUBAHMS
XMMHUYECKOTO COCTaBa CBAapHOIO LIBa M0 00bEMY. B OOJIBIIMHCTBE ClIyyaeB CBapKH
IUTABJICHUSI XUMHYECKUA COCTaB OCHOBHOTO METajula CYIIECTBEHHO OTJIMYEH OT
COCTaBa AIEKTPOTHOM WITH MPUCATOTHOMN MPOBOJIOKH.

0) B HekoTophIx ciydasx Au¢¢y3uoHHbIE MPOLECCHl MPU CBApPKE MPUBOIAT K
HEXKEJIATEIbHBIM MOCIEACTBUAM. Tak, MpHU CBapKe ABYXCIOWHOW CTaju, HECMOTPS Ha
BCE MeEpbl MNPEIOCTOPOKHOCTH, HEKOTOpas YacTh yriaepona auddyHaupyer us3
CPaBHUTEJIBHO BBICOKOYTJIEPOJAUCTOIO OCHOBHOI'O METaUla B HU3KOYIVIEPOIAUCTHIN
HEP)KABCIOIMKA CJIOM, W AaHTUKOPPO3HMOHHBIE CBOWCTBA HEPKABCIOLIETO CJIOA
CHUKAFOTCHI.

[TonoGHOe siBeHNE HaOI01aeTCA U NP BHIIUIABKE YyT'yHa Ha CTAJIb UM CTaJH
Ha 4yryH. HeOGonbmoit 00bEM uyryHa BOJIU3HM MOBEPXHOCTH CIUIABICHUS O0€IHSIETCS
YTIAEPOJIOM, KPEMHHUEM H Jp. AJIEeMEHTaMH 3a cuéT auddy3un uxX U3 4yryHa B CTalb.
B 1O e BpeMs HEKOTOpHIM OOBEM CTadM HACHIMACTCS JTUMH DJJIEMEHTAMH U
oOpazyeT oOdYeHb TBEPAYIO TPOCIOWKY BBICOKOYTJICPOJUCTOM CTajd, IIJIOXO
nojAaroencst MexaHu4ecKko 00paboTke.

B Meramrax Bcerma pacTBOPEHO HEKOTOPOE KOJIMYECTBO T'a30B, B TOM UHCJIE U
Bogopona. [locmemnuit moxer muddys3upoBarh u3 6ojee XOJIOAHBIX OOBEMOB B
Oomee HarpeTble, HACHIATh CBAPOYHYIO BaHHY M CIIOCOOCTBOBATh BO3HUKHOBEHHIO
Top.
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BapiaHm

a) [lepeHoc »7eKTpOIHOTO MeTallia B CBAPOUYHYIO BaHHY. XapakTep NmepeHoca
ANEKTPOJHOTO MeETajlla B CBAapOUYHYIO BaHHY CYIIECTBEHHO BIIMSET HA CTENCHb
pa3BUTHS (PU3UKO-XMMHUYECKUX TMPOIECCOB MPHU B3aUMOJEHCTBUU METAJLTMYECKOM,
IIUTAKOBOM W Ta30BOU (ha3, a TaKkKe Ha yCTOMYMBOCTH CaMOTO Mporiecca cBapku. B
3aBUCUMOCTH OT THIAa CBAapOYHOM BaHHBI HAOIIOJAETCS IEPEHOC AIIEKTPOIHOrO
MeTajula 4epe3 Ta30BYH WIM LUIAKOBYIO cpeay. MexaHu3Mm mepeHoca B 000uxX
Cllydasix UMeeT CBOM OCOOEHHOCTH.

UYepes razoByro cpeay 3JIEKTPOIHBIM METAUI IIEPEHOCUTCS. B BUJIE Kallellb

pa3HOTO pa3Mepa — JAMAMETPOM OT 6 — 7 MM JI0 THICSYHBIX JOJCH MIULTUMETpa, a

TaKX€ B BUJE MapOB. YCTAaHOBJIEHO, YTO HE3aBUCUMO OT CIOco0a CBAPKHU H

IIOJIO’KEHUS 111BA B IPOCTPAHCTBE METAJLI BCEra IEPEXOAUT € IIEKTPOJa Ha U3EIHE.

MOXHO OTMETUTh Takue TrJjaBHble GOpMBI TEpeHOca: KPYMHO- U

MEJIKOKAIEIbHbIM C KOPOTKUMHU 3aMBIKAHUSIMH JTYTOBOTO IPOMEKYTKA, KalelIbHBIN
0€3 KOPOTKHX 3aMbIKaHUH, CTPYWHBIN, a TaKkKe MEPEHOC MEeTajlla B BUJIE TapoOB.

0) /g cBapkd TOJBIM DJJIEKTPOAOM HA MallbIX TOKaxX XapaKTepeH
MPEUMYIECTBEHHO KPYMHOKANENbHBIA MEPEeHOC MeTallla C [EepUOJAHYECKUMU
3aMBIKaHUSIMU KaIlJIell JyrOBOro NpOMeXyTka. B 3ToM ciiydae MOBEPXHOCTHOE
HATSDKEHUE MeTajula KalUuld IOBBIIMIEHHOE, TaK KaK TOKM Mallbl M IOBEPXHOCTHO-
aKTHBHBIX BemiecTB HeT. CHIIbl OTpbIBA HAPACTAIOT MEIJIEHHO, M MO3TOMY Karuisd
YCIEBAET CUIIBHO YBEIUYUTHCS.

[Ipu cBapke TOJCTOMOKPBITHIM 3JEKTPOAOM Ha OOJIBLIMX TOKaxX HaOIromaercs
IIPEUMYILECTBEHHO MEJIKOKAIIEIbHBIM NEPEHOC METala C PEAKUMHU 3aMBIKAaHHUSIMU
IyrOBOTO MPOMEXYTKAa. B 3TOM ciyyae BelMYMHA MOBEPXHOCTHOTO HATSKEHUS
MeTajula Karejab CHUKAeTCA KaK 3a CUET HAIMYKS TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB
B IIJIaKe, TaK W BCJEACTBUE OoJiee BBICOKOH TemrepaTyphl Kamenab. CHilbl OTphIBa
HapacTarOT MHTEHCUBHEE W IOSBIIAECTCS TONOJHUTEIbHAS CHJIa JABJICHHUS T'a30BOrO
NOTOKa.  AKTHUBHO  pa3BUBAIOIIMECS  MPOIECChl  ra3000pa30BaHUsl ~ MOTYT
MPEXIEBPEMEHHO «JIPOOUTDHY KAILIIO.
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a) Kak mnokazanmu peHTreHorpaduueckue HCCIeIOBaHUS, MPU yCTONYMBOM
IIPOLIECCE CBAPKU METaul JJICKTPOJHOM IIPOBOJIOKM IEPEHOCHUTCS B CBApOYHYIO
BaHHY B Buje Kaneiab. PopMHUpYsCh, KAl YBEJIMYUBACTCS 3a CUET PACIUIABICHUS
KOHIIAa JIEKTPOJIa M CTEKaHUsl MeTajula Mo OOKOBOW MOBEPXHOCTH anekTpona. Ha
KaIUTIO JCUCTBYIOT T€ K€ OCHOBHBIE CHJIBL: CHJIA TSDKECTH, DICKTPOAMHAMUYECKas
CHUJa W CUJla IOBEPXHOCTHOTO HATSDKEHMS, 3aBUCAINAS OT CBOMCTB OKPYXKAIOLIEH
KaILTIO CPebl — JKUJKOTO LIJIaKa.

C yBemnueHueM pa3Mmepa Kalllld Ha KOHLE JJIEKTPOJa BO3PACTAKOT CHUJIBI
TSKECTH W TOBEPXHOCTHOI'O HATSDKEHUs. BOJM3M TpaHUIBl Kallid C TBEPHAbIM
METaJUIOM 3JIEKTPOJIa MOSABIIAETCA IeKKa. IIOTHOCTE TOKa B €€ CEUeHUH BO3PACTaET,
YTO NPUBOAUT K YBEIMYEHUIO JJIEKTpOAMHAMUYecKoW cwibl. 1lox nmevicTtBuem 3toun
CWIbI IIPA OTPBIBE OT TOpILA IEKTPOJa KAl NMPUOOPETaET HEKOTOPOE YCKOPEHHE.
Kuakuil mmak TOPMO3UT JABMKEHHME KalllM U IpUoOpeTaeT yacTh €€ ummyibca. B
CBA3U C TOPMOXKEHUEM CpEIHEE KOJIWYECTBO Kaleiab Ha EIMHUIY JUIMHBI IIyTH
BO3pacTaer.

0) Haceimmienrue BogopoIoM XKUIKOTO METajla OTPUIATENIbHO CKa3bIBACTCS Ha
ero cpoicrtBax. I[lpu mocTtaroyHO OBICTPOM OXJIAXKIEHWU MeETajla BaHHBI HE BECh
PAaCTBOPEHHBII B HEW BOJOPOJ YCIEBAET BBIACHUTHCS. OCTaBIIMICA B METaJUIE
aTOMApHBIM BOJOPOJ 33JCPKUBACTCA B BETBIX 3apPOXKAAIOIMIMXCSA W PACTYIIUX
JNIEHAPUTOB, y TIOBEPXHOCTH KPHUCTA/UIOB, Y MECT PACIOJOXKECHUSI MOCTOPOHHUX
BKJIIOUYCHHM, a Takke JIe(PEKTOB KPUCTAUIMYECKOM CTPYKTYPhL. 371€Ch aTOMBI
BOJIOPOJa BOCCOCIHUHSIOTCA B MOJIEKYJbl, a TMapUHaIbHOE JABJICHUE ATOMAPHOTO
BOJIOPOJA PE3KO  CHIKAETCS, BCJIEACTBME YErO0 OH MOPOJOKAET  CHOJa
mubynaupoBaTh. HempepblBHO 00pa3yrOMIMIICS MOJEKYJSIPHBIA BOJIOPOJ CO3MAET
3HAYMTENbHBIC JAaBJICHUs, TaK KaK caM OH HE B COCTOSHUM AUGPYHIUPOBATH Yepe3
METAJI W MPAKTUYECKH HepacTBopuM B HeM. Kpome TOoro, BOIOpOa MOKET
OKUCJIIATHCS B BOASHOM Iap, KOTOPBIM B METAJJIE HE PACTBOPAETCA. B CBSI3U ¢ TEM UTO
JIaBJICHHE HAIMPABJICHO BO BCE CTOPOHBI, B MeTaJlJie BO3HHUKAET OOBEMHOE
HANPSHKEHHOE COCTOSIHUE, MPUBOJSAIIECE K CHHXKEHHIO TNIACTUYECKUX CBOMCTB €0, a
VMHOTJA — ¥ K XPYIIKOMY Pa3pyLIEHHUIO.
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a) B oOpazoBaHuM XOJOMAHBIX TPEIIVH MPH CBAPKE 3aKATUBAIOIINXCS CTajei
3HAYMTENBbHA POJIb BOAOPOAA. PaCTBOPEHHBIN B METAJIE ATOMApHBIM BOJOPOJ JIETKO
mup¢yHaupyer B 00JaCTM € MEHbBLIEH €ro KOHILEHTpalMel — B HapyKHYIO
IIOBEPXHOCTh 1IBA, 3aT€M, ITOKHJas IIOB, - B OKOJIOUIOBHYIO 30HY M B Pa3JIMYHbIC
HECIUIOIIHOCTH, MMEKIIHECs B MeTajuie (IOpbl, MUKPOIYCTOTHI M 1p.). Eciu B
OKOJIOIIIOBHOM 30HE 3aKaJOYHBIX CTPYKTYp HET, BOJOPOJ IEpeMElaeTcs rajiee, B
ri1yOb MeTaiia, He MposABIsAs OXpyNMUUBaroulero aeWcteus. Ecnm ke 3akanodHas
CTPYKTYypa B OKOJIOIIOBHOH 30HE 00pa3oBajiach, BOJOPO/I 33aJ€PKUBACTCS 31ECh, TaK
Kak B MapTeHcure Ou¢¢y3noHHAs MOJBMKHOCTh €ro HEBENUKa (B HECKOJIBKO pa3
MEHbIIE, YeM B (eppUTO-NEepAUTHON cranu). CKarmBasch B MHUKpPONYCTOTax U
nepexoas B MOJIEKYJISIpHYIO (hOpMy, BOJOPO]I MOCTENIEHHO PAa3BUBAET B HUX BBICOKOE
JaBJ€HHUE, CO3Jalollee B OKpyXKawoolmux  o0bemMax  Merauia  Oosbline
MUKPOHAIPSHKEHUS.

0) IlpeactaBneHus O TpPUPOAE BO3HUKHOBEHHS XOJOJHBIX TPEUIUH
3HAYUTENIHFHO PACIIMPUIIUCH, KOT/Ia CTajla OUEBUIHOM CBA3b MEXY UX 00pa30BaHUEM
U CKJIOHHOCTBIO 3aKaJICHHOM CTalld K 3aMEJJIECHHOMY pa3pylIeHUI0, HAOII0aeMOMY
IOJ JIEMCTBUEM CTAaTHMYECKOW HArpy3Kyd IpU KOMHATHBIX Temieparypax. B atom
ciydae oOpa30BaHME XOJOTHBIX TPEIINH B OKOJIOIIOBHOM 30HE pacCMaTPUBAETCS Kak
MPOLECC MOCTENEHHOTO 3aPOXKACHUS TPEIIUH HA TPpaHuIaxX 3€pEeH U JaJbHENIIEro ux
Pa3BUTHS KaK MO TPAHUIAM, TaK U MO TEIIY 3€PEH.

B O0OKo0n0IIOBHOM 30HE Ha ITOBEPXHOCTSAX pasliesia 3€pPEH COIPSIKEHHOCTH
KPUCTAUTMYECKON PEIIETKH HET, a CYLIECTBYET BBICOKAsl KOHLEHTPAIIMS UCKaKEHUN
u  jaedeKTOB  KPUCTAUIMYECKOro  cTpoeHus.  JloOGaBimsgemas K = 3TOMY
HEYMOPSIAOUYCHHOCTh CTPOCHHSI TPAHUI] U WX JIOKAJbHbIE HCKAXEHUS MPUBOMIAT K
TOMY, YTO TPaHMIIBI 3€peH 00Jadal0T TMOHWKEHHBIM COMPOTUBJICHUEM CIIBUTY B
CpaBHEHUH C TEJIOM 3€pHa, a 3epHa MNpUOOpETaloT CKIOHHOCTh K YIPYTo-
MJIACTHYECKOMY CKOJIBXEHHUIO IO TpaHWUIaM Tpu JAeHOPMHUPOBAHUM C MAJLIMU
CKOPOCTSIMU.
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a) MapteHcuTHOE NpeBpaileHue (Kak U MOHMKEHUE TeMIepaTyp) UCKII0YaeT
pa3BUTHE YIPYro-IJIacTUYECKUX JedopManuii B TPWIETAOIIMX K TpaHULAM
ydacTKax MeTajula. BciencrtBue 3TOro BEpIIMHBI 3€pEH, B KOTOPBIX CXOISATCS
CKOJIB3SIIIME TPaHUIBl M IMpUIEralollie K HUM IONEpedHble, SBISAIOTCA Haubolee
BEPOATHBIMU MeCTaMH 3apOKICHHUS XOJIOJHBIX  TPEIIUH. Bricokue
MUKPOHAIPSHKCHHSI, BO3HHUKAIOUIME U3-32 HW3MEHEHUS YICIBbHOTO oObeMa IMpH
(a30BBIX MpEBpAlllEHUSAX W BO3PACTAIOLIME C TOHMKEHUEM TEMIEPATYypbl STUX
IPEBpALICHN, a TaK)KE€ HAJIMYUE BOJOPOJIA, YCHINBAIOT YYBCTBUTEIBHOCTh METaIa
K TpEIIMHAM.

Takum o00pa3om, mporecc 0Opa3oBaHUs XOJIOJAHBIX TPEIIUH OMNPEAEHSIETCS
IByMs (haKTOpaMu:

1) BenMUYWHON W XapakTepoM HANpPSHKCHUH U JeOpMaIvii, BOZHHKAFOIIIX
BCJIE/ICTBUE HEPAaBHOMEPHOTO HarpeBa, (pa3soBbIX M CTPYKTYPHBIX IpPEBpPALICHUH B
MeTaJe;

2) cBoiicTBamH  (TJIaBHBIM  00pa3oM  IUIACTUYHOCTHIO) MeTalla B
TEMIIEPATypPHOM HHTEpBaje 00pa30BaHus XOJIOIHBIX TPEIINH.

0) IloBeICMTP TEXHOJIOTMYECKYIO IPOYHOCTH IIPU  CBAPKE  MOYKHO
METaJUTyprUYeCKUM MyTeM, U3MEHEHUEM (OpMbI KOHCTPYKUMU WM COECIUHEHUS U
HEKOTOPBIMU TE€XHOJOTMYECKUMH MprueMaMH. Brillie ObLIM paccMOTpPEHBbI MPUUYUHBI
NOSIBJIEHUS. TOPSIYMX W XOJOJHBIX TPEIIMH. ECTECTBEHHO, YTO IOBBIIICHHE
TEXHOJOTMUYECKON MPOYHOCTU CBA3AHO C YCTPAHEHUEM WM OcialbJeHHeM IeHCTBUS
ATUX MPUYHH.

VYMeHblIIeHHE TEeMIIEpaTypHOTO HWHTEpBala XPYNKOCTH JOCTUTaeT TIJIABHBIM
o0pa3oM MeTajuryprudeckuM myTéM. O0beMbl U COCTaB KUJKHUX MPOCIOEK, a TaKxKe
TEMIIepaTypa WX 3aTBEPJEBAHMS 3aBUCAT B IEPBYIO OYEpPENb OT 3arps3HEHHOCTU
BPEAHBIMM TPUMECAMHM MATEpUAJIOB, NPUMEHSIEMBIX g cBapku. IloBblieHue
YUCTOTHI CBAPOYHBIX MATEPUAJIOB, METAJUIypruyeckas 00padoTka cBapOYHOU BaHHBI,
HaIlpaBJIeHHAas Ha CBS3bIBAHUE, YIAJIEHUE UK pacipeiesieHue mpumecei mo oobemy,
- BCE€ 3TO MO3BOJISET 3HAYUTEIBHO NOBBICUTH TEXHOJIOTMYECKYIO IPOYHOCTh METAJLIA.
[IpakTryecku [UIsl 3TOM LIEIM HY’KHO MaKCHUMAJIBHO PAaCKUCIHTh METall, OYUCTUTH
ero ot cepsl U Gocdopa, JETUPOBATH MAPTAHIIEM U BBECTH MOIU(PHUKATOPHI.
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a) YMEHBIIUTH IUIACTHUECKHE AeQopMalii B METaJUIe IIBa MOXKHO, CHUKas
KECTKOCTh KOHCTPYKLIMHM M YMEHbIIAs 30HY pa3orpeBa OCHOBHOTO Merauia. B
MOCJIEAHEM CITyyae pEeKOMEHYETCsl IPUMEHSTh 00Jiee MOIIHBIE KOHIIEHTPUPOBAaHHbBIE
MCTOYHUKH TEIUIA, BBICOKYIO CKOPOCTh M COOTBETCTBYIOIIME HAIIPSHKEHUE IyTU U TOK
CBapKH.

CHIWKEHHE CKOPOCTH IUIACTHYECKUX Aedopmaruii Bceraa HaOMIOAaeTCs TpH
YMEHBILIEHUU CKOPOCTH OXJIaxAeHud. i 3aMenieHus: ocaeIHEed PEeKUMbI CBapKU
BBIOMPAIOT C OOJIBIIEN MOTOHHOW SHEPTUEN U IPUMEHSIOT IOJAOTPEB U3IEIHSL.

YToObl yMEHBIINTH BO3MOKHOCTh MOSIBJIIEHUSI XOJIOJIHBIX TPELIUH IPU CBApKE
3aKaJIMBAIOIIMXCS  CTale, CTpeMATCA MNPEeAyNpeanTb oOpa3oBaHUE XPYIKOM
3aKaJeHHOW 30HBI BOMM3M WIBA. /[ 3TOr0 BHIOMPAIOT PEXUMBI CBAPKHU C OOJIBLION
IIOTOHHOW DJHEPTUEH, MPU KOTOPBIX CKOPOCTHh OXJAXKICHUS IIBA U OKOJIOIIOBHOU
30HBI YMEHbIIAETCA. B TexX ke 1ensaX NPUMEHSIOT ITOJ0IPEB U3JEus, CBapKy ABYMs
JyTaMH, 3aMEJIJIEHHOE OXJIAKICHUE U3JIEIHS TI0CIIE CBApKU U AP.

Bce Mepbl, yMeHbIIAOMKE COJIEp)KaHle BOAOPOIa B METAJIJIE IIBA MPU CBapKe
3aKaJMBAIOLIMXCS  CTajied, CIOCOOCTBYIOT MPEAYNPEXICHUI0 BO3HUKHOBEHHS
XOJIOJHBIX TPELIUH.

0) OmgHUM U3 Ba)XXHBIX TEXHOJOTMYECKHUX CBOMCTB METAJJIOB SBISETCS HX
CBAapUBAEMOCTb, T. €. CHOCOOHOCTh 0O0OPA30BBIBATh CBAPHOE coeuHeHue. JJist pa3HbIX
BHJIOB CBapKH OHA MOJXKET OBbITh HEOJAMHAKOBOW. OQUeHb IIEHHOE CBOMCTBO MeTajlia —
Xopoliasi CBapuBAaEMOCTb [IJII HECKOJbKHMX BHJAOB cBapku. K TakuM MeTamiam
OTHOCHTCSI, HAITpUMEP, MaJIOYIJIePOIUCTAasl CTalb.

Hanbonee mpocta u pacnpocTpaHeHa cBapka JeTajed U3 OJHOTO U TOTO XKe
MeTaa. 37ech OOJBIIMHCTBO METAJIOB MPOSBIISIIOT JOCTATOYHO XOPOIIYIO
cBapuBaeMocTb. Ho BcTpeuaroTcs ciiydau MOHWKEHHOM CBAPUBAEMOCTH, TJI€ CBAPHOE
COEIMHEHUE HEJb3sl MPU3HATH YJIOBIETBOPUTENbHBIM. MHOrAa cBapka HACTOJIBKO
3aTpy/HEHA, YTO TPUMEHUTHh €€ MOXHO JIMIIb TPHU HCIOJIb30BAHUU OCOOBIX,
CIOXKHBIX  TpuemMoB.  [lpuMepamu  MeTa/uIOB,  MMEIOIIHUX MOHUYKEHHYIO
CBApUBAEMOCTb, MOTYT CIY>KUTh HEKOTOpPbIE BBICOKOJICTUPOBAHHBIC  CTaJlH,
3aKaJTMBAIONINECS CTAJIM, MHOTHE YyTYHBI, OOJBITUHCTBO MEIHO-ITMHKOBBIX CILJIABOB,
HEKOTOpPBIE TYTOIJIaBKUE U XUMUYECKH BHICOKOAKTUBHBIE METAJUIBI U JIP.
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a) [lpuumHamu, 3aTpyJHSIONIMMH CBapKy, MOTYT OBITh 0OOpa3oBaHHE
KPUCTAUIN3AUMOHHBIX M XOJOAHBIX TPEUIMH, BO3HUKHOBEHHE 30H BBICOKOU
XPYIIKOCTH, UCIIAPEHHUE COCTAaBHBIX YAaCTEH METalIa U IIp.

bonee cnoxHBIA Ciydail — CBapka pasHOPOAHBIX METAJJIOB, KOTOpPBIE
pPa3JIMYHBl IO CBOEH NPUPOJE M CBOMCTBaM. lIpm 3TOM CBapKy MOXKET 3aTpyAHHUTH
HEJ0CTaTOYHAsl B3aMMHAas PACTBOPUMOCTh METAJUIOB (CBHUHEL M Me€Ib, CBUHEI U
JKEJe30, MarHuii MW JKele30), CIMIIKOM OOJbIIOe pa3iddhe B TeMIlepaTypax
IUTABJICHUSI U KUIEHUs (Kele30 — IMHK, BoJb()paM — CBUHEL), 00pa30BaHUE B 30HE
CBapKH XPYNKUX UHTEPMETAUIMUECKUX COCTUHEHUH (aIFOMUHUN — ME/Ib, AIFOMUHUN
— Mar"u, ’xejae30 — TUTaH) U T. 1.

VY noBneTBopuTEeNbHAs CBAPUBAEMOCTh JOJDKHA OOECIe4YMBaTh COOTBETCTBHE
CBApHOIO COEIMHEHHUS OIPEAEICHHbIM TEXHHUYEeCKMM TpeOoBaHusaAM. Ilockonbky
Takhe TpeOOBaHUs BeCbMa Pa3HOOOPa3HbI, PA3IMUYHBIMU MOTYT OBITh M MOKAa3aTEelH,
IIPUHUMAEMBIE [T OLIEHKU CBAPUBAEMOCTHU.

0) YriuepoaucThiIMM KOHCTPYKIIMOHHBIMM CTQJISIMM HAa3bIBAIOTCS TaKWE, B
KOTOPBIX cojiepkaHue yriepoaa Haxomutcsa B npexaenax 0,1 — 0,6%, a koinuecTBo
OCTaJbHBIX IpuMecei He npesbiinaet: Mn — 0,7%; Si — 0,4%; P — 0,05%; S — 0,07%;
02 -0,05%.

B 3aBucumoctu ot comepxkanus C yriaepoaucTbie KOHCTPYKIIMOHHBIE CTau
pa3eaoT Ha HU3KO-, CPEJIHE- U BBICOKOYTJIEPOIUCTHIE.

K HU3KOYTIEpOAUCTBIM OTHOCST CTaIH, coaepxkaiue 10 0,25 % C (Ct3, crtanu
10, 15, 20, M 16C, 22K u np.). OHn 061a1a10T XOPOIIICH CBapUBaeMOCThIO. MeTaui
IBa IO CBOEMY XHMHYECKOMY COCTaBY OOBIYHO HECKOJBKO OTJIIMYACTCS OT
OCHOBHOTO (ITOHMKEHO COJIepKaHUE YIJIEPOJia U MOBBIIICHO — MapTaHila U KPEMHUSA).
YMeHbIIIEHHE COJEp)KAHUS YIJIEpOJa MOXKET MPUBECTH K CHUIKEHHIO MPOYHOCTHU
cBapHoro mBa. YtoOwl m30ekaTh 3TOr0, B METAJUI IIBA BBOJSAT JOIOJHUTEIHHO
Mapranen u kpemMHuil. [1oBbIIIIEHNIO TMPOYHOCTU CIOCOOCTBYET TaKXKE YCKOPEHHOE
oxJaxaeHue 1mBa. [lo3ToMy mpu cBapke HU3KOYTJIEPOAMCTHIX CTajeil oOecrneunTh
PaBHOMPOYHOCTH CBAPHOTO I1IBa OCHOBHOMY METAJLTy JIETKO.
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a) K cpenHeyriepoaucTbiM KOHCTPYKIIMOHHBIM CTQJISIM OTHOCSIT CIIOKOMHBIC
CTaJI¥, B KOTOPBIX COJIEp)KaHMe yriepoja kojeonetcs B mpeaenax 0,26 — 0,45%.

UtoOBl MpeaoTBpaTUTh 00pa30BaHNE MAJIOIIACTHYHBIX M XPYIKHUX CTPYKTYp
MIPU CBapKe CPEHEYTIIEPOAUCTBIX CTaJCH, ClIeayeT 3aMeIJIATh OXJIaXKACHUE MeTalla,
peryiupysi peXMM CBapKH, a €CId HEOOXOJMMO, MpPEIBaApPUTEIBHO IOJAOTPEBAThH
uznenue. B psge ciywaeB Juis oOecriedeHHs BBICOKOW  aedopMaliMoOHHOU
CIIOCOOHOCTH CBapHOTO COCIMHEHHS M €T0 PAaBHOIPOYHOCTH ¢ OCHOBHBIM METAJLIIOM
MOCJIC CBAapKH HA3HAYAIOT TEPMHUYECKYI0 OOpabOTKy (3aKaJlKy C OTITyCKOM,
HOpManu3anuio). Mcrnonb30BaHUE CpPEIHEYTIIEPOAUCTHIX CTaJled [Jii CBapKd HE
Bcerga 1enecoodOpasHo. Ilo merammyprudeckoir o0paboTKe pas3inyaroT CTalld
CIIOKOWHBIE, MOJIYCIIOKOMHBIC U KUIAIMe. s cBapku Jiyduie CriokorWHble ctaid. [1o
croco0y MpOM3BOJCTBA OBIBAIOT CTalM MAapTEHOBCKUE U  0OecceMEepOBCKHE
(xoHBepTOpHBIE). 11 CBapKu Jydllle NPUMEHITh MapTEHOBCKUE CTalM. B HacTosee
BpEMS B CBSI3U C KOPEHHBIMM YJYYIIEHUSIMU MPOU3BOJICTBA KOHBEPTOPHBIX CTaJICH
OHU MOTYT CUUTATHCS BIOJHE MIPUTOAHBIMU JIJI1 CBAPKH.

0) K BBICOKOYIIEpOAUCTBIM KOHCTPYKLIMOHHBIM CTajsiM OTHOCST CTaJlH,
conepxarue 0,46 — 0,7% C. CBapuBaeMOCTh UX elle 0ojiee 3aTpyaHEHA 10 TEM Ke
IIPUYMHAM, YTO ¥ CBAPUBAEMOCTh CPEIHEYINIEPOAUCTHIX cTajier. (11 mpeonoaeHus
TPYJHOCTEN PEKOMEHJIYIOTCS T€ K€ CIOCOObI. BBICOKOYTNIEpOIMCThIE CTAIM OTHOCAT
K TPYAHOCBApPUBAIOLIUMCS.

JlerupoBaHHBIMM HA3bIBAIOT TAaKWE CTAJIM, B COCTAB KOTOPBIX BXOIAT
JIETUPYIOIIUE DJIEMEHTHI, OTCYTCTBYIOLIME B YIJIEPOJAMCTOW CTAIM, WIH TE IKE
KPEMHUH M MapraHel, HO B IOBBIIIEHHOM IT0 CPAaBHEHUIO C YTJIEPOAUCTON CTAIBIO
KOJINYECTBE.

Jlerupyromue >3J€MEHTBl B TAaKOM CTAIM B3aUMOJAECHCTBYIOT C JKEJIE30M H
YIIAEPOAOM U TEM CaMbIM U3MEHSIIOT MEXaHWYECKUE M (PU3NKO-XUMHUECKHE CBOMCTBA
Metaiia. Kak mnpaBuino, JErMpOBaHHBIE CTAIM XapaKTEPU3YHOTCA BBICOKMMU
MEXaHUYECKMMHU CBOMCTBAMHU, pPSAIOM CIEUUATBHBIX CBONCTB (KapOCTOHKOCTD,
KOPPO3HOHHAsA CTOMKOCTb WU JIp.) U TOBBIIIEHHOM CTOMKOCTBIO MPOTUB XPYIKOTO
pazpyuienus. OTMeYeHHbIE OCOOCHHOCTH 3THUX CTajled IIMPOKO MCIOJB3YIOT IMPHU
W3TOTOBJICHUH U3 HUX COOTBETCTBYIOIIUX KOHCTPYKLMHU.

Jlerupyromue smementsl — Mn, Si, Ni, Cr, Cu, Ti — pactBopsitotrcs B (eppuTe,
VOPOUHSIIOT €ro W U3MENbYaloT MepiauT. braromaps 3TOMy NPOYHOCTHBIE
XapaKTEepUCTUKHA TAKUX CTaJel MOBBIMIAKOTCS U MPEAEN MPOYHOCTH JOXOIUT 10 55
Kl /mm?.
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a) K cBapHbIM COeIMHEHUSAM U3 CPEAHENETHUPOBAHHBIX CTAJEH NPENBIBISAIOT
TpeOOBaHUS HEOOXOAMMON MPOYHOCTH B YCIOBHUSX JKCIUTyaTallud W CHEIHANIbHBIC
TpeOOBaHUs (HalpUMep, KOPPO3HMOHHOM CTOMKOCTH). BBIMOJHUTE MX JOBOJBHO
TPYJHO, IIOCKOJIBKY C IIOBBIIEHUEM JIETUPOBAHUS IIOHMKAETCS CBAPUBAEMOCTb.

Crnenyer OTMETUTh TPU OCHOBHBIE NMPUYMHBI, YXYJIIIAIOIIHE CBAPUBAEMOCTH
CPEIHENETUPOBAHHBIX CTAJICH:

1) BO3MOXXHOCTh BO3HHKHOBCHHSI XOJOJHBIX TPEHIMH B OKOJIOIIOBHOW 30HE
(pexe — B MeTajljIe 111Ba) M3-3a MOBBILIEHHOTIO COJIEP)KaHUs YIIepoia, JETUPYIOLINX
AJIEMEHTOB U M0/ BO3ACHCTBUEM BOJOPOAA;

2) MOHWKEHHAs] ~ CTOMKOCTb  MeTa/ula  mBa K  00Opa3oBaHUIO
KPUCTAJUIM3AMOHHBIX TPELIUMH, OOYCIOBJIEHHAs MOBBIIIEHHBIM COJIEp)KaHUEM
YTIEPOJIa U JIETUPYIOIIMX JIEMEHTOB U BO3JIEUCTBUEM CEPBI;

3) TpyIHOCTh TOJYYEHHsI MeTajlla IBa, OKOJIONIOBHOW 30HBI M CBapHOTO
COCIMHEHHs B LIEJIOM C MEXaHMYECKHMMH CBOMCTBAaMH, OJMHAKOBBIMH C OCHOBHBIM
METaJIOM WM OJU3KUMU K €r0 CBOMCTBAM.

0) Cepbe3Hoil mnpoOIEeMON CBApPUBAEMOCTU CPEIHEIIETUPOBAHHBIX CTalleh
SIBJIIETCS. TIOHMKEHHAsI CONPOTHUBIISIEMOCTh IIBOB OOpa30BaHHUIO TOPSUYUX TPEILUH.
DTO CBSI3aHO C HEOOXOAMMOCTBIO COXPAHEHMS B IIBE MOBBIIEHHBIX KOHIEHTPALMMA
yriaepojia U APYTUX JIETUPYIOMIMX AJIEMEHTOB JUJISl MOJyYEeHHs] TPEeOYEeMbIX CBOWMCTB
MeTaJlja 1IBa.

[TonydyeHre paBHONPOYHBIX CBAapHBIX COEIUHEHUN U3 BBICOKONPOYHBIX
CpEIHEJIETUPOBAHHBIX CTajieil — HE MEeHee Ba)kHasg IpolbiieMa MX CBapUBaeMOCTH.
TpyaHocTh €€ pelieHust 00yCIoBIeHa BHICOKUMH MEXaHUYECKUMH CBOMCTBAMHM ATHUX
CTajeH, MOJy4aeMbIX C NMPUMEHEHUEM HOBEWILIEW METAJUIypIrH4eCKOM TEXHOJIOTHUHU
(HampuMep, IJIEKTPOIIIAKOBOTO TeperiaBa), 00KaTus CIMTKOB Ha Mpeccax mepen
MIPOKATKOM M CIIOXKHOM TEepMHUUECKOW 00pabOTKH (OTXKHT, HOpMAaJIM3AIlHs, 3aKajika C
OTITyCKOM), YJIYYIIAIOIMUX CTPYKTYpPY, (PU3UUECKYI0O U XUMUYECKYIO OJAHOPOJHOCTH
MeTtaiia. CBapHbIE COETMHEHUS aHAJIOTUYHBIM OIEpalHsIM HE MOABEPraroT, HO3TOMY
auTasi cronduaTtas CTpyKTypa IIBa BMECTE C KPYIHBIM 3€pPHOM B OKOJIOIIIOBHOM 30HE
M YYaCTKOM pa3ylmpOYHEHHUS OKa3bIBAIOTCSA HEPABHOLICHHBIMM II0 CBOMCTBaM
OCHOBHOMY METAJLIYy.
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BapiaHm 30

a) CaapHble COCOUHEHHUS, IOABEPralOMUecs TEPMUUYECKONH 00paboTKe
nocine cBapku. Ecim Meramnm mBa ONM30K MO XUMHYECKOMY COCTaBy K
OCHOBHOMY, TO BC€ COCIMHCHHUS IIeJIECOO0pa3HO TMOABEPTHYTH ITOJTHOMN
TEPMUYECKOH 00paboTKe — 3aKalike C BBICOKUM OTIYCKOM. DTHUM JOCTHraeTcs
PaBHOLICHHOCTh CBapHOTO COCIMHEHUS OCHOBHOMY METAUy IO BCEMY
KOMIUIEKCY (PU3UKO-XMMHUYECKUX CBOHCTB. OJHAKO MOJYyYWTh HAIIABICHHBIN
METaJJI TOrO K€ XMMHYECKOTO COCTaBa, YTO U OCHOBHOW, OYEHb TPYIHO H3-3a
HU3KOH CTOWKOCTH IIBOB K OOpa30BaHWI0 KPUCTAUTU3AMOHHBIX TPEIIHH.
[TosTOMy YacTo HIYT MO IMYTH HEKOTOPOTO CHIKEHHS coaepkanus B mBe C u Si
¥ 3aMEHBI UX APYTUMU JIETUPYIOUIMMH 3JI€MEHTaMH, TOBBIIIAIOIIUMHA CTOUKOCTh
11Ba K 00pa30BaHUIO TPEILUH.

Cnenyer OTMETUTh, YTO XUMHUYECKHMH COCTAaB HAIUIABICHHOTO MeETajuia
OKa3bIBAaeT BIIMSHUE HA XOJ NPEBpAIlleHHI ayCTEHUTa HE TOJIbKO B IBE, HO U
OKOJIOIIOBHOW 30HE, TaK KaK M3MEHSETCS paclpelielieHHe HanpsDKeHUH Ha
IPAHULE II0B — OCHOBHOW METAJLI».

0) Korna HaruiaBieHHBIM MeETall IO CBOEMY XHUMHYECKOMY COCTaBY
HECKOJIBKO OTJIMYEH OT OCHOBHOTO, MCIOJB3YIOT PEXKUM TEPMHUYECKON
00pabOTKM, YCTAaHOBJIEHHBIM /Jii CBapUBAEMOM CTalld, HO C KOPPEKTHUPOBKOM
[IapaMeTpoB IPUMEHUTENBHO K CBAapHBIM CcoeauHeHMsAM. Ecnu, Hanpumep,
HaIUJIABJICHHBIA METaUl COAECPKUT MEHBIIE YIVIEPOJa U JIETUPYIOLIUX JIEMEHTOB,
4eM OCHOBHOM, Ha3HAYaIOT HArpeB MOJ 3aKaJIKy 10 0oJiee BBICOKMX TEMIIEpaTyp,
0JIaronpUATHO BIUSIOLIMX HA U3MEHEHUE CTPYKTYPhI OKOJIOLIOBHOM 30HBI.

Wuorna tepmuyeckas o0OpabOTKa OTrpaHUYMBAETCA JIUIIb BBICOKUM
OTIIyCKOM — JUJIsl TIOJIy4€HHUs1 00Jiee PaBHOBECHBIX CTPYKTYpP M IMOJIHOTO CHATHUS
CBAPOYHBIX HaIpsDKEHUU. llepexkpucrammmsanuio B HaIIaBICHHOM METAIIE U B
OKOJIOIIOBHOM 30HE BBICOKMH OTIyCK He oOecneuuBaer. lloatomy c¢ ero
NOMOILBIO  HENb3d YCTPaHUTh TIpPyOyl0 CTOJOYATYIO  CTPYKTYpy WIIHU
KPYITHO3EPHUCTOCTh OKOJIOIIOBHOW 30HBI. [IOCTUIHYTOE B pe3ysIbTaTe BBHICOKOIO
OTIIyCKa  pasylnpoO4yHEHUWE MeETaUla II03BOJSIET IIPUMEHHUTb  HECKOJIBKO
MOBBILICHHOE  JIETMPOBaHHE  HAIUIABJICHHOTO  MeTajula,  OJarompusTHO
CKa3bIBAIOIIEECS HA €T0 MEXaHUYECKUX CBOMCTBAX.



1.8 Hanpsamu miaroroBku: 0925 - ABTomaTu3sanisa ta
KOMII’IOTePHO-IHTerpoBaHi TeXHOJIOTIi;
0804 - Komn’oTepHi HayKku
Bapianm 1

a) TepmMuH "apXuUTeKTypa CUCTEMBI" 4HACTO yHNOTPEOJSETCS Kak B
y3KOM, TaK ¥ B IIUPOKOM CMBICIIE 3TOTO CJIOBa. B y3KOM cMBbICiIE MMOA
ApXUTEKTYypOH NOHUMAETCS apXUTEKTypa Habopa KOMaHJI.
ApxuTexkTypa Habopa KOMaHJ CIYXXHUT IpaHULEH MexXAy anmapatypou
U NpOrpaMMHBIM OOECIEUYEHUEM M NPEJACTaBISIET Ty 4YacTh CUCTEMBI,
KOTOpasi BHUJHA MNPOrPaMMHUCTY HWJIM pa3pabOTUYUKy KOMIHIATOPOB.
Cnenyer OTMETHTh, YTO 3TO Hauboliee YacToe yMoTpeOJIeHHEe 3TOTO
TepMuHa. B MmMUpPOKOM CMBICIIE apXUTEKTypa OXBATBHIBAET IOHSATHE
OpraHM3alMd CHCTEMBI, BKJIIOYAKIIEEC TaKUe BBICOKOYPOBHEBBIE
acmeKkThl pa3pabOTKM KOMIbIOTEpa KaK CHCTEMY MaMITH, CTPYKTypYy
CUCTEMHON IIMHBI, OpraHU3aluIl0 BBOJA/BhiBOAAa H T.m. JByms
OCHOBHBIMH  apXHUTEKTypamMu Habopa KOMaHJ, HCHOJb3yEeMbIMHU
KOMIIBIOTEPHON MPOMBINIJIEHHOCTHIO Ha COBPEMEHHOM 3JTale pPa3BUTHUSA
BBIUNCIUTEIbHON TEXHUKH, SBISIOTCS
apxutektypsl CISC u RISC.

0) OcuoBomnonoxHUKOM CISC-apXUTEKTyphl MOKHO CUHTATH
kommnanuio IBM c ee 6a3oBoit apxurektypoit /360, sapo KoTopoi
ucrnoabizyercss ¢ 1964 ronpa, m om0 10 HAIIUX JHEW, Hampumep, B
TaKMX COBpEMEHHBIX M3iiHppeirimax kak IBM ES/9000. Jlunepom B
pa3paboTke MHUKPOMPOIECCOPOB C TMOJHBIM HAaOOpOM  KOMAaHJ
cuntaeTcs kommanus Intel co coeli cepueit Xx86 m Pentium. Dra
apXUTEKTypa SBJSETCS TPaKTHYECKUM CTAaHAApTOM JAJi pBIHKA
MHUKPOKOMIBIOTEPOB. s CISC-nponeccoposn XapaKTEpHO:
CPAaBHUTEJIBHO HEOOJBIIOE YHCIO PETUCTPOB OOIMEro Ha3HAYCHUS,
00JIBIIIOE KOJTUYECTBO MAIIMHHBIX KOMaH/I, HEKOTOPBIC U3 KOTOPBIX
HaArpyXCHBI CEMaHTHUYCCKH aHaJOTUYHO orepaTopam
BBICOKOYPOBHEBBIX S3BIKOB MPOTPAMMHPOBAHHUSA M BBIMOJHSIIOTCSA 3a
MHOTO TaKTOB; 0OJBIIOE KOJTHUUYECTBO METOJOB ajpecaruu; 00JbIIoe
KOJIMYECTBO dbopmaToB KOMaH]T pPa3IHMYHOM pa3psATHOCTH;
npeoOiagaHue JByXaJpecHoro ¢opmara KOMaHJ; HaJWU4yUe KOMAaHJ
00paboOTKU THUMA PETUCTP-TAMSITh.
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Bapianm

a) OCHOBOW apXHTEKTypbl COBPEMEHHBIX CEPBEPOB SBIACTCS
apXUTEKTypa KOMIBIOTEpPa C COKpAaIIeHHBIM HaboOpoOM KOMAaHI.
3a4aTKU 3TOW apXUTEKTYpPhl YXOISIT CBOMMHU KOPHAMH K KOMIIBIOTEpam
CDC6600, pa3paboTuukud KOTOPBHIX OCO3HAJIMW BaXHOCTh YIPOIICHHS
Habopa KOMaHJ MJisi MOCTPOCHHUS OBICTPBHIX BBIYHCIUTEIBHBIX MAalIWH.
Oty Tpaguuuio ynpomeHus apxutektypsl C. Kpsi C ycHmexom
NPUMEHUJI MPHU CO3JaHUU CEPUH CYNMEePKOMIbIOTEpOB kommanuu Cray
Research. Onnako okonuatenbHo mousitue RISC chopmupoBanock Ha
0a3ze Tpex HCCIEN0BATEIbCKUX MPOEKTOB KOMIBIOTEPOB: Ipolieccopa
801 xommanum |IBM, mpomeccopa RISC yuuBepcurera bepknu wu
npomeccopa MIPS Creadopackoro yHuBepcuteta. Pazpaborka
AKCIIEPUMEHTANbHOTO NpoekTa komnaHuu IBM wauanach eme B KOHIIE
70-x TOmOB, HO €ro pe3yiabTaThl HUKOrJAa HE NYyOJIUKOBAIUCh U
KOMIBIOTEP Ha €ro OCHOBE B MPOMBINIJIEHHBIX MacliTabax He
M3TOTaBIMBAJICS.

0) B 1980 rony /Jl.Ilatrepcon co cBoumu Kojjeramu u3 bepkiu
Hayajdd CBOW MPOEKT W M3TOTOBUJM JABE MAIIMHBLI, KOTOPBIE MOJTYUYHUIIH
Ha3zBaHus RISC-l1 u RISC-II. I'maBHBIMEU HAEIMHU D3THX MAIIUH OBLIO
OT/JEJIEHUE MEAJCHHON MaMATH OT BBICOKOCKOPOCTHBIX PETUCTPOB H
ucmnoib3oBaHue peructpoBbix okoH. B 1981 rony /. XeHHeccu co
CBOMMH KOJIJIETaMHU OIMYyOJMKOBAJd OMUCAaHWE CTCH(OOPACKOW MaIIWHBI
MIPS, ocHOBHBIM acmekToOM pa3paboTKu KoTopoi Obina »>PpdexTuBHAA
peanu3amnusi KOHBeWepHOW o00pabOTKHM TMOCPEACTBOM THIATEIBHOTO
IUIAHUPOBAHUS KOMIUISATOPOM €ro 3arpy3kd. OTH TPU MAIIHHBI
uMenn MHoOro obmero. Bce oHM TnpuaepKUBAINCh apXHUTEKTYPHI,
oTAeNsIIome KoMaHJabl 00pabOTKM OT KOMaHJ pabOThl C MaMsThiO, H
nenanu ymnop Ha 3¢QdeKTUBHYIO KOHBeilepHylo o00paborky. Cucrema
KOMaHJ pa3pabaTpiBajach TakuM o00pa3oMm, HYTOOBI  BBITTOJHEHUE
n000W KOMaHJbl 3aHUMAJI0 HEOOJbIIOE KOJIUUYECTBO MaIIuHHBIX
TaKTOB.
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Bapianm

a) Cama JOTMKa BBIIOJHEHUS KOMAaHJ C IEJb0 IMOBBIIICHUS
NpPOU3BOAUTEIBHOCTH OpUEHTHUpPOBAJAcCh Ha ammapatHymo, a HE Ha
MUKPONPOTpaMMHYI0  peanu3anui. UYToOBl  ynmpoCTUTH  JOTHUKY
IeKOAUPOBAHHUSA KOMAaHJ HMCHOJb30BAINCh KOMaHIbl (UKCUPOBAHHOMU
nnvuHEbl U (pukcupoBaHHoro ¢opmara. Cpenum Apyrux OocCoOEHHOCTEH
RISC-apxuTekTyp clieyeT OTMETUTh HaJIW4YU€ JOCTATOYHO OOJBIIOTO
peructpoBoro ¢aina (B TunoBsix RISC-mpomeccopax peanusyoTcs

32 wunu OoOJbIIEe YHUCIO PErucTpoB MO cpaBHeHUw ¢ 8 - 16
peructpamu B CISC-apxurexktypax), dYTO  MO3BOJSET OOJbIIEMY
00beMy JaHHBIX XPAaHUTHCA B PETUCTPaxX Ha MPOIECCOPHOM KpHCTAJLIE
OoJsbliee  BpeMms u ynpomaer paboTy  KOMIUJIATOpPA o

pacnpeneNeHn0 perucTpoB mnoja nepeMmeHHble. Jlias oOpaboTku, Kak
NpaBuUJIO, HUCHOJB3YIOTCS TpEXaJApPECHbIE KOMAaHIbl, YTO MOMHMO
yhOpolmeHuss aemudpanuu gaeT BO3MOXHOCTb COXpaHITh  OoJjbliee
YHUCJIO MEPEMEHHBIX B perucTpax 0€3 ux MocieayIolel nepe3arpys3Ku.

0) Ko BpeMeHH 3aBepUICHUSI YHUBEPCUTETCKUX MPOEKTOB
0003HAUMIICS  TakXe  TMPOPHIB B  TEXHOJOTHH  HM3TOTOBJCHUS
CBEpXOOJNBIINX HWHTETPAJBHBIX cXeM. lIpocToTa apXUTEKTYypHl H e€e
3¢ PEeKTUBHOCTh, TMOATBEPXKJICHHAs OTUMH TPOCKTaMHU, BBI3BAJIHU
O0oNbpIION UMHTEpPEC B KOMIIBIOTEPHOMU MHAYCTPUU, U Hayalachk
aKTUBHAasg TMpOMBIINIJIeHHass peanu3anus apxutektyper RISC. K
HACTOAIIEMY BpPEMEHHM JdTa  apXUTEKTypa TPOYHO  3aHUMAET
JTUAWPYIONIAE TMO3UIMA Ha MHUPOBOM KOMIBIOTEPHOM pPBIHKE pabodux
cranuuii u cepBepoB. PaszButue apxutektypsl RISC B 3HauutenpHOU
CTeNEHW  ONpeaeNsjioch  mporpeccoMm B 00JlacTM  CO3JaHUSA
ONTHUMHU3UPYIOIMUX KOMIUIATOPOB. VIMEHHO CcOBpEeMEHHAss TEXHUKaA
KOMITUJISAINUU MO3BoJIeT 3((EKTUBHO HCIOJH30BaTh IPEUMYIIECTBA

O0osbImIOT0 peructpoBoro ¢aiina, KOHBEWEPHOW opraHu3alnuu u
Oonpiiei CKOPOCTH BBITIOJTHEHU ST KOMAaH/I. CoBpeMeHHBIEC
KOMITUJIATOPBI UCIIOJIB3YIOT TaKkKe NpeuMyIIecTBa IpyTou

OHTI/IMHSaHI/IOHHOﬁ TCXHUKH.
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Bapianm

a) Pa3zpaborunku APXUTEKTYPBHI KOMIIBIOTEPOB u31aBHa
npuberaim K MeToJaM MPOEKTUPOBAHUS, H3BECTHBIM NOJ OOMIUM
Ha3BaHUEM "COBMEUICHHME oOlepanuid’, NOpu KOTOpOM ammaparypa

KOMIBIOTEpa B OO0 MOMEHT BPEMEHH BBINOJHSIECT OJHOBPEMEHHO
O0osee omHON 0a30BOW omepanuu. DTOT OOMMUKA METOM BKJIIOYAET IBA
NOHSATHA: TapajuleNu3M W KOHBeWepu3anuioo. XOTsS y HHUX MHOTO
o0IIero u UX 3a4acTylo TPYAHO pa3inyaTh HA MPAKTHKE, 3TH TEPMHUHBI
OTpaXalwT JBa COBEPIICHHO pa3NWYHBIX monaxona. [lpm mapammenusme
COBMEIIICHUE OIepanuid JOCTUTACTCS IMYTEM BOCHPOU3BEACHHS B
HECKOJBKHX KOTMHUAX anmapaTHOM CTPYKTYPHI. Bricokas
NPOU3BOAUTEIBHOCTh JOCTUTAETCA 3a CYET OJHOBPEMEHHOU paboOTHI
BCEX DJJIEMEHTOB CTPYKTYpP, OCYIIECTBJSIONIUX pPEHICHHE Pa3IHUYHbIX
yactel 3amauu. KouBeiiepusamusa (uiu KoHBelepHas o0OpaboTka) B
o0mieM ciydyae OCHOBaHa Ha pas3JeieHUU IMOJUIeKalleld HCIOJIHEHUIO
GyHKIIMU Ha OoJiee MEJKHUE YaCTH.

0) Tax 00paboTKy 000N MAMIMHHOW KOMaHIbl MOXXHO pa3aeliuTh
HAa HECKOJbKO 3TamoB (HECKOJbKO CTYNEHE#l), opraHu3oBaB mepenavy
JaHHBIX OT OJHOro »Tama K cieayrwomemy. [Ipy 3ToM KOHBEHEPHYIO
00pabOTKy MOXHO HCHOJb30BaTh JJIi COBMEIIEHUS 3TAINOB
BBIIIOJIHEHHUSI pa3HbIX KoMmaHA. IIpou3BOAMTENBHOCTH MPU ITOM
BO3pacTtaeT OJsiarojgaps TOMY, UYTO OJHOBPEMEHHO Ha pa3JIWYHBbIX
CTYNEHSAX KOHBEWEpa BBINOJHAITCSI HECKOJbKO KoMaHA. KoHBelepHas
00paboTKa TakKoOro poja IMUPOKO MPUMEHSIETCS BO BCEX COBPEMEHHBIX
OblcTpoaeHCTBYOUIUX THpoleccopax. Jas HIIOCTpallud OCHOBHBIX
OPUHIMUIIOB TOCTPOCHHUS TMPOLECCOPOB MBI OyaeM MCHOJb30BaTh
NPOCTEUIIYIO apXUTEKTYpPy, COAEpHKAIIYIO 32 HEJTOYHNCITEHHBIX
perucTpa oOmero Ha3zHauyeHus, 32 perucTpa MJjaBarooUled TOYKU U
cuetyuk komanna PC. . B apudmernueckux KoOMaHAaX HCHOJIb3YETCS
TpexaJapecHbll ¢opmaT, a Aji oOpauieHHs K NaMATH HCIOJb3YIOTCA
onepanuu 3arpy3ku U 3allMCU PETUCTPOB.
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Bapianm

a) Koupeliepuzanuss yBEJIUYHUBAET NPOMNYCKHYK CIOCOOHOCTH
npoueccopa (KOJIMYECTBO KOMAaHJ, 3aBEpLIAOIIUXCS B EIUHULY
BPEMEHH), HO OHa HE COKpalllaeT BpEeMs BBINOJHEHUS OTAEIbHOU
KOMaHAbl. B NelCTBUTENBHOCTH, OHA Ja)X€ HECKOJbKO YBEIUYUBAET
BpEMsS BBINOJHEHUS KaXIOW KOMAaHIbl H3-3a HAKJAJHBIX pacxoloB,
CBSI3aHHBIX C YyHOpPaBIEHUEM pPETUCTPOBBIMU cTaHUUsAMH. OaHAKO
YBEJIMUYEHUE MPOMYCKHOM CHOCOOHOCTHM O3Ha4yaeT, 4To Mporpamma
OylneT BBIMOJHATHCS  OBICTpEe IO CPaBHEHHUIO C MPOCTOM
HEeKOHBelepHOU cxemoi. Tor ¢akt, 4To BpeMs BBINMOJHEHHUS KaXI0H
KOMaHJbl B KOHBEHEpPE HE YMEHBINAETCs, HAKJIAJAbBIBAET HEKOTOPHIE
OTpaHWYEHUs] Ha MPAKTHYECKYKW  JJIUHY  KoHBeuWepa. Kpowme
OrpPaHUYEHUN, CBA3AHHBIX C 3aJCPKKOM KOHBEHEpa, MMEIOTCS TaKkKe
OTpaHUYEHUs, BO3HHMKAIOIIME B pe3yibTaTe HecOaJaHCUPOBAHHOCTHU
3aJ€p)KKM Ha KaXIOW €ro CTYNEeHM M H3-3a HAKJIAaJHBIX pacxoIoB Ha
KOHBEWEPU3ALHUIO.

0) YactoTra CcUHXpOHHM3AaIMKW HE MOXeT OBITH BBHIIIE, A,
ClieJOBAaTE€IbHO, TAaKT CHUHXPOHHU3AIMU HE MOXET OBITh MEHbIIE, YeM
BpeMsi, HeoOxoaumoe g paboTbl Haubosiee MEAJEHHOW CTyNmeHHU
KoHBelepa. HakmaxgHele pacxoasl Ha OpraHuM3alnuil  KOHBeMepa
BO3HUKAIOT M3-3a 3aJIEpKKU CUTHAJIOB B KOHBEMEPHBIX pPErucrpax
(3amenkax) W UW3-3a  MEPEKOCOB  CUTHAJOB  CUHXPOHHU3AIMU.
KouBeiiepHble peructpbl K AJUTEIbHOCTU TakTa J00aBISIIOT BpeMs
YCTAaHOBKU M 3aJIepPXKKy paclnpoCTpaHEHHUs CUTHAJIOB. B mpenesbHOM
cliyyae [JIMTEIbHOCTh TakTa  MOJXKHO YMEHBIIUTh JO  CYMMBI
HaKJaJHbIX PacXoJ0B U MEPEeKOCa CUTHAJIOB CUHXPOHHU3ALUU, OJHAKO
IpU 3TOM B TaKTe€ HE OCTAHETCS BPEMEHU IS BBINIOJHEHUS IMOJIE3HOM
paboTel 1o mnpeoOpa3zoBaHuio uHPopmaumuu. Ilpu peanuzanuu
KOHBEHWEPHOMU o0paboTku BO3HHUKAOT CUTYyallNH, KOTOpBbIE
NPENSATCTBYIOT BBIMOJHEHUIO OYE€PEIHOM KOMAaHIbl M3 MOTOKAa KOMaH]
B IpEJHAa3HAYECHHOM JJI1 HEE TaKTe.
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Bapianm

a) CymecTBYIOT TPH Kjiacca KOHQJIUKTOB:

1 CTpykTypHble KOH(MIUKTBI, KOTOpbhIE BO3HUKAIOT U3-3a
KOH(QJIUKTOB MO pecypcaMm, KOTrJa amnmapaTHble CpeIcTBa HE MOTYT
HOAJEpXKHUBATh BCE BO3MOXHBbIE KOMOMHAIUUM KOMaHI B pexXuUMe
OJJHOBPEMEHHOTO BBHINOJHEHUS C COBMEIIEHUEM.

2 KorndnaukTel mo maHHBIM, BO3HHUKAIOIIHE B ciydae, KOTja
BBIIIOJJHEHHE OJHOM KOMaHIbl 3aBUCHUT OT pe3yJbTaTa BBINOJIHEHUS
npeabayneil KoMaHabl.

3 KoHQIUKTE 1O yHpaBlI€HUIO, KOTOpPblE BO3HHUKAIOT IpHU
KOHBEHepHu3auuu KOMaHJ IEepexXoJ0B M JPYTMX KOMaHJI, KOTOPBHIE
U3MEHSIOT 3HAYEHUE CUYETUMKA KOMaHN.

KondaukTtel B  KOHBeWepe  HNpPUBOAAT K  HEOOXOAUMOCTH
NPUOCTAHOBKHU  BBINOJHEHHsA KoMaHA. OObIYHO B MHOpoCTEeHIMIUX
KOHBelepax, €clu NMPUOCTAaHaBIMBAETCS Kakas-IubO KOoMaHJAa, TO BCE
CIENYyIIHEe 32 HEW KOMaHJIbl TAaKXe NPHUOCTaHaBIMBAKOTCA. Bo Bpems
OCTAaHOBKHM HE BBHIOMpAETCS HHU OJHA HOBAs KOMaHJA.

0) CTpykTypHble KOHQJIUKTHI U CIOCOOBI UX MHUHUMU3AIHUU.
CoBMEIIEHHBIN PEXKUM BBINIOJHEHUS KOMaHJ B 00lIeM ciaydae TpeOyer
KOHBelepu3anuu (YHKIUOHAIBHBIX YCTPOUCTB U AyOJIUpOBaHUS
peCcypcoB IJs pa3pelieHus BCeX BO3MOXHBIX KOMOMHAIMWA KOMaH] B
KoHBeMepe. Eciu kakasgs-HuOyab KOMOHMHAIUMS KOMaHJ HE MOXET ObITh
NpUHSATA, TO TOBOPST, UYTO B MallMHE  HUMEETCS CTPYKTYpPHBIU
KOHpIuKT. Hauboysee THUNHUYHBIM NOPUMEPOM MaIlMH, B KOTOPHIX
BO3MOYHO TOSIBJICHUE CTPYKTYPHBIX KOH(PIUKTOB, SIBISIIOTCS MalIWHBI
C HE TOJHOCTHbIO KOHBEHEPHBIMU (PYHKIMOHAJIBHBIMH YCTPOWUCTBaAMHU.
Bpems paboThl Takoro yCTpPOWHCTBAa MOXKET COCTaBJIATH HECKOJBKO
TaKTOB CUHXPOHHU3ALUU KOHBeElepa. B 3TOM ciaydae
MOCJEe0BATEIbHBIE  KOMAaHIbl, KOTOPbIE  HCHOJB3YIOT  JaHHOE
GYHKIIMOHAIBHOE YCTPOMCTBO, HE MOTYT MOCTYNaTh B HEro B KaXIOM
TakTe. Jlpyras BO3MOXHOCTh MOSIBICHUS CTPYKTYPHBIX KOH(IUKTOB
CBsI3aHa C HEJOCTATOYHBIM AYOJIUPOBAHHEM HEKOTOPHIX PECYPCOB.
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Bapianm

a) [lpu Bcex mpouux oOCTOATENHCTBAX, MalllMHA 0€3 CTPYKTYPHBIX
KOH(QIUKTOB OyaeT Bcerma umeTh Oosnee Huszkuit CPl (cpennee uumcio
MallUHHBIX TAaKTOB Ha BbIJady KOMaHJbl). Bo3HukaeT Bompoc: mouyemy
pa3pabOTUYMKN AOMYyCKAIOT HAJIUYUE CTPYKTYPHBIX KOHPIUKTOB? Jlis
ATOr0 UMEIOTCS JBE NPUUYHUHBI: CHUXKEHHUE CTOUMOCTH M yYMEHBIICHUE
3ajepxkku ycTpoiictBa. KouBeliepuzamusi BceX (YHKIUOHAIBHBIX
YyCTPOMCTB  MOJKET  OKa3zaThCAd  CIHMIIKOM  JOpOoroi. MamwuHsI,
JNOTMyCKalIlue JBa oOpalleHus K maMaTH B OJHOM TakTe, JOJKHBI
UMETh YJBOCHHYIO TIPONMYyCKHYIO CIHOCOOHOCTH TMaMsATH, HaIpuMep,
NyTEM OpTraHU3alMd pa3AedbHBIX KAMIEW Ui KOMaHA W JaHHBIX.
AHAJIOTUYHO, TMOJIHOCThKO KOHBEMEPHOE YCTPOMCTBO JEIEHUS C
MjiaBarwued TOYKONW TpeOdyeT OrpoMHOTO KoJimuecTBa BeHTuiel. Eciu
CTPYKTYpHBI€ KOH(JIUKTHI HE OYyAYyT BO3HUKATh CIHUIIKOM YacTo, TO,
MOXKET OBITh, M HC CTOUT IIJATHUTh 3a TO, YTOOBI X OOOMUTH.

0) OnHuM U3 (PAKTOpPOB, KOTOPBIM OKa3blBA€T CYIIECTBEHHOE
BJIMSHUE HA MPOU3BOAUTEIBHOCTh KOHBEHUEPHBIX CHUCTEM, SBIAIOTCS
MEKKOMaHJIHBbIE JIOTUYECKUE 3aBUCHUMOCTH. TaKWe 3aBUCUMOCTH B
0ONbUION CTENEeHUW OrpaHMYUBAIOT MOTEHUMAJBHBIA Mapalien3M
CMEKHBIX omnepaunum, oOecrieuynBaeMbIN COOTBETCTBYKIIUMHU
anmapaTHbIMU cpeacTBamMu oOpaboTku. CreneHb BIMSHUSA D3TUX
3aBUCUMOCTEN ONpEAENsIeTCs, B MEPBYK OYEpPEAb, KaK apXUTEKTYypOH
npomeccopa (B OCHOBHOM, CTPYKTYypOdl yIHpaBJ€HHUSI KOHBEHEpoOM
KOMaHJA M TnapamMeTpaMud (QYHKUMOHAJBHBIX YCTPOWCTB), TakKk U
XxapakTepucTukaMu nporpamMM. KoHQIUKTH MO AaHHBIM BO3HUKAIOT B
TOM cJlly4ae, Korjga MNpUMEHEeHHE KOHBeillepHOM 00pabOTKM MOXKET
U3MEHUTh MOPSAOOK oOpameHuil 3a omepaHgamMd TakK, YTO OTOT
nopsAAOK OyneT OTAMYaThCAd OT MOPSAKa, KOTOpHIH HaOmwogaeTcs Mmpu
IIOCJIEI0OBATEIBHOM BBINOJHEHUN KOMaHJ Ha HEKOHBEHEPHOW MaAIIHHE.
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Bapianm

a) B mocnenoBaTenbHOCTH KOMAaHJ KOHBEWepa IPpU YCKOPEHHOM
MEPECHIJIKE NOaHHBIX BCE KOMaHAbI, cienyroouue 3a komannou ADD,
UCIONB3YIOT pe3ynbTaT ee¢ BhinoidHeHus. Komanma ADD 3anucwiBaer
pe3ynbraTt B peructp R1, a xkomanna SUB uuraetr s10 3Hauenue. Ecnu
HE MPEANPUHATH HUKAKUX MEp IS TOTO, YTOOBl MPEAOTBPATUTH 3TOT
koH(paukT, kKomanma SUB mpouuTaeT HEmpaBWJIbHOE 3HAYCHUE U
MOMBITAETCS €ro HWCHoJb30BaTh. Ha camom  jgeine  3HadeHUeE,
ucrnoib3dyemoe komangoit SUB, saBusercs paxe HeompeaeleHHBIM:
XOTS JIOTHYHO MPearnojoxutb, yto SUB Bcerma OyaeT MCIOJIb30BaTh
3Hauenue R1, koTtopoe OBIJIO NPUCBOEHO KaKOW-JIMOO KOMaHIOM,
npenmectBoBaBmeid ADD, sto He Bcerma Tak. Ecim npowusoiiger
npepeiBanne wmexnay komanmamu ADD wu SUB, 1o xomamma ADD
3aBepmiuTCcs, U 3HauyeHue R1 B »Toll Touke OyJeT COOTBETCTBOBATH
pesynstaty ADD. Takoe HenmporHosupyemMoe MOBEJECHHE OYEBUJIHO
HEMPHUEMJIEMO.

0) Ilpobnema, mocTaBieHHass B JOTOM TMIpUMEpE, MOXET OBITh
paspemieHa ¢ MOMOIIBI JOCTaTOYHO MPOCTOM amnmapaTHOM TEXHUKH,
KOTOpasi Ha3bIBAC€TCS TMEPEChIIKOW UIM MPOJBUKEHUEM JaHHBIX,
o0xoq0M, HHOTIA 3aKOPOTKOM. OTa anmnapatypa paboraer
cieayromuM obOpa3zoM. Pesynbrar omepamuu AJIY ¢ ero BBIXOJIHOTO
perucTpa Bcerjga CcHoBa mojaeTcs Hazang Ha Bxoasl AJIY. Ecnm
anmapatypa oOHapyXuBaeT, 4TO npeasiaymas onepanus AJlY
3alMChIBACT pE3yJbTaT B PETrUCTP, TO JOTUYECKHUE CXEMBbI yMpaBJICHUS
BBIOMpAIOT B KauecTBe Bxona s AJIY pesynbTaT, MOCTyHAaIOUHNA IO
nenu "oOxoma", a HE 3HaUYeHHWE, TMPOYUTAHHOE U3 PETHUCTPOBOTO
daitnma. Ota TexHuka "oO6xomoB" MoxkeT ObITH o0OOmIeHA AJS TOTO,
4yTOOBl BKJIOYUTH IMepeaaudy pe3ysbTaTa NpsIMO B TO (PYHKIIMOHAJIbHOE
YyCTPOUCTBO, KOTOPOE B HEM HYXJaeTcs: pe3yibTaT C BbIXOJa OJHOTO
ycTpoiictBa '"mepechiinaeTcs" Ha BXOJ Jpyroro, a HE C BbBIXoJa
HEKOTOPOTO YCTPOWCTBA TOJHKO Ha €ro BXO/.
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Bapianm

a) llocienoBaTtenbHOCT, KOMaHJ C NPHUOCTAHOBKOW KOHBEUepa.
OTOT cily4yall OTJAMYAEeTCsS OT MOCIeI0BaTeIbHOCTH KomaHxa AJlY.
Komanna 3arpy3ku peructpa R1 u3 mamsatu umeeT 3alepkKKy, KOoTopas
HE MOXET OBITh ycTpaHeHa oObIuHOW "mepechlnkoi". BwmecTo »TOTO
HaM HYy’KHa JONOJIHUTENbHAsd ammnaparypa, Ha3blBaeMas amnmnapatypoi
BHYTPEHHUX OJOKHMPOBOK KOHBelepa, 4TOOBl 00eCmeuYuTh KOPPEKTHOE
BBINIOJIHEHHE mpumepa. Boobme Takoro poja anmnaparypa
oOHapyXuBaeT KOHGJIUKTH U NPUOCTAHABIMBAET KOHBeWep [H0 Tex
nop, Mmoka cylmiecTByeT KOH(JIUKT. B 3ToMm cinydae 3ta ammapaTypa
NPUOCTAHABIMBAET KOHBEWEp HauyuWHasi C KOMAaHJAbI, KOTOpas XOYeT
HCIOJb30BaTh JaHHBIE B TO BpeMs, Korja ImpeablAylias KoMmMaHJa,
pe3yJbTaT KOTOPOH fABIAETCS ONMEpaHIOM ]ISl Hallel, BeipabaThiBa €T
ATOT pe3yabTaT. JTa anmmaparypa BbI3bIBAE€T NPUOCTAHOBKY KOHBeWepa
UM TMOsBJIEeHHE '"Mmy3bIpsd" TOYHO  TaKk K€, Kak M B cllydae
CTPYKTYPHBIX KOH(JIUKTOB.

0) OueBugHo, BbeIoONHeHHE KkKoMaHabel ADD gomkHO OBITH
NPUOCTAHOBJIEHO JO T€X TNOop, TMOKa HE CTaHeT JTOCTYITHBIM
nocrynaromuid u3 namatu omnepana C. JOMOTHUTENBbHOW 3aTEePKKH
BhITIOJTHEHUST KoMaHAbl SW He mpou3oiaer B ciaydae NPUMEHEHUS
neneii ob6xoma AN HEpechUIKM  pe3yiabrara omnepanuu  AJlY
HEMOCPEJACTBEHHO B PETrucTp JAaHHBIX MNaMiITH JJIs  [OcJeaylomiei
3anucu. [y maHHOTO MPOCTOro NMpuUMepa KOMIOMUISTOP HHUKAK HE
MOXET yJAYUYIIHUTh CUTyallMIO, OJJHAKO B psAAe Oojee oOmHUX CciydyaeB
OH MOJXET pEOoPraHM30BaTh MOCJEAOBATEIBHOCTh KOMaH]I TaK, YTOOBI
n30exaTh MNPUOCTAHOBOK KOHBeiWepa. OJTa TEXHHKa, Ha3blBaemas
IMJIaHUPOBAHUEM 3arpy3kKu KOHBeliepa UM MJaHUPOBAHUEM TMOTOKa
KOMaHJ, HCIIOJb30Banach, HadymHas ¢ 60 -X romos, m craja ocoOou
obOmnactpio uHTepeca B 80 -x romax, Korjga KOHBEHEPHbIE MaIIUHBI
ctanu 6ojiee pacIpoOCTPaHEHHBIMHU.
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Bapianm 10

a) B pesynpratre ycTpaHeHsl o0e OnokupoBku. HWmeercs
3aBUCHUMOCTbh MexXay omnepaunueud AJIY m omepanued 3anucu B NaMATH,
HO CTPYKTypa KOHBEllepa JONYCKaeT MEpPEecChIKY pe3yiabTarta C
noMoImbpio 1enet "ob6xonga". 3aMeTHMM, UYTO HCHOJb30BaHHE pPa3HBIX
pErucTpoB AJs MNEPBOTO U BTOPOrO OMNEPaTOPOB OBIIO JOCTATOUYHO
BaXXHBIM IS peaju3allud TakKoro MpaBUJIbLHOTO IUIaHUpOBaHuUs. B
YAaCTHOCTH, €CJIM NEepeMeHHas € Obuia Obl 3arpyXeHa B TOT K€ CaMblid
perucTp, uro b wim C, Takoe MJIaHUPOBAHUE HE OBLIO OBl KOPPEKTHBIM.
B o6mem cnyyae mniaHupoBaHHME KOHBeWepa MoOXeT TpeOoBaTh
YBEJIMYEHHOTO KOJHMYECTBA PErucTpoB. Takoe yBEIHMYEHUE MOXKET
OKa3aThCsl OCOOEHHO CYIIECTBEHHBIM JJs MallWH, KOTOpPbhIE MOTLYT
BbIlaBaTh Ha BBINOJHEHUE HECKOJbKO KOMAaHJ B OJHOM  TakKTe.
MHuorue COBPEMEHHBIE KOMIUJISITOPBI UCIIOJIb3YIOT TEXHUKY
IJIAHUPOBAHUS  KOMaHJ  JUI  YIY4YII€HUS  HPOU3BOJUTEIBHOCTH
KOHBeHepa.

0) B mnpocreiimieM ajaropuTMe KOMIUJIATOP MPOCTO MIAHUPYET
pacmnpeaesieHue KoOMaHJ B OJHOM U TOM Xe 0azoBoMm Oinoke. bazoBwiit
070K mpeacTaBiaseT co00Ml JMHEHHBIH y4yacTOK MOCJIEJ0BAaTEIbHOCTH
OpOrpaMMHOTO KoJa, B KOTOPOM OTCYTCTBYIOT KOMaHIbl Nepexonaa, 3a
UCKJIKYEHUEM Hayajga M KOHHAa Yydactka. I[lmanupoBanue Takou
NOCJE€N0BAaTEIbHOCTH KOMAaHJ OCYIIECTBISAETCS JOCTATOYHO NPOCTO,
MOCKOJIbKY KOMIMJSTOP 3HAET, YTO Kaxkjas KomaHJa B OJoke Oyaer
BBIMTOJIHATHCS, €CJU BBIMOJHSIETCS IepBasi U3 HUX, U MOXHO MPOCTO
NOCTPOUTH Tpad 3aBUCUMOCTEH ATUX KOMaHJ W YHOPAJOYUTH HUX Tak,
9yTOOBl MUHHMMHU3UPOBATh NPUOCTAHOBKU KOHBeMepa. [ns mpocThix
KOHBEHepoB cTpaTerus IJIAHUPOBAHUS Ha OCHOBE 0a30BbIX OJIOKOB
BIOJIHE  yJAoBJIeTBopuTenbHa. OJHakKo  Korjga KOHBeWepu3auus
CTAaHOBUTCS 0ojlee HMHTEHCHUBHOW U JEHUCTBUTENbHBIE 3aJIEPKKHU
KOHBeWepa  pacTytr, TpeOyroTcs Oojiee  CIOXKHBIE  AJITOPUTMBI
MJIaHUPOBAHUS.
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Bapianm

a) Eme ogHuM anmapaTHbBIM METOJOM MUHHUMH3ALUUU KOH(PIUKTOB
MO0 JaHHBIM SIBJISETCS METOJ TmepeuMeHoBaHudA. OH MOJYy4YHUJI CBOE
Ha3BaHWE OT IIUPOKO MPHUMEHSAIOWErocs B KOMIUISITOpax METOAa
NepeuMEHOBAHUS - METOJla pa3MEUIeHUs JaHHBIX, CIOCOOCTBYIOUIETO
COKpAaIlleHUI0 YHucjia 3aBUCUMOCTEM W TEM CaMbiM YBEJIUYCHUIO
MPOW3BOAUTEIBHOCTH TMPU OTOOpPAKEHUM HEOOXOIMMBIX HCXOJHOU
nporpamMmme OOBEKTOB (HampuMep, TMEPEMEHHBIX) Ha ammapaTHBIC
pecypchl (HampuMmep, SiUEMKUM maMsATH U peructpsl). [lpu anmapatHoi
peanu3anuu  METoJa MNEPEHUMEHOBAHUS  PETHUCTPOB  BBIACIAIOTCSA
JOTUYECKHE PErucTpbl, oOpameHue K KOTOPbIM BBIMOJHSIETCA C
MOMOIIBIO COOTBETCTBYWIIUX TOJed KOMaHAbl, U (U3NYECKHUE
pEerucTphl, KOTOPbIE pa3MeIlalTCs B almapaTHOM perucTpoBoM (daiine
npoueccopa. Homepa  5ormueckux  perucTtposn JTUHAMUYECKU
OTOOpakaroTCcsd PETrUCTPOB MOCPEJACTBOM  Tabaui OTOOpakeHwus,
KOTOpbIe OOHOBJISIOTCA MOCJIE NEKOAUPOBAHUS KAXKJIOW KOMaHIBI.

0) Kaxnpii HOBBIU pe3yipTar 3alMUChIBAETCS B HOBBIN
¢usnueckuit peructp. OJHAKO MNOpeAbIAyLIee 3HAYEHHUE KaxJI0ro
JOTUYECKOTO PErucTpa COXpaHSAETCS U MOXKET ObITh BOCCTAHOBIIEHO B
cllydyae, €CJIM BBIMOJHEHHE KOMAaHIbl JOJKHO OBITH MpPEpBAaHO H3-3a
BO3HUKHOBEHMs MCKJIIOUUTEIbHOM CHUTyallUd WJIX HENPaBUIBHOTO
NpeacKa3aHWs HaIpaBJE€HUS YyCIOBHOTrO Imepexoxa. B mponecce
BBINIOJIHEHUSI NPOrpaMMbl TE€HEPUPYETCS MHOMXKECTBO BPEMEHHBIX
pPETUCTPOBBIX pPE3yJAbTATOB. JOTU BPEMEHHBIE 3HAYECHMS 3aMUCBIBAIOTCS
B peructpoBbie (alapl BMECTE€ C TOCTOSHHBIMH 3HAYCHUAMH.
BpemeHHOE 3HaueHHWE CTAHOBUTCS HOBBIM IOCTOSHHBIM 3HA4Y€HUEM,
KOrJa 3aBeplIaeTcs BBINOJHEHHME KOMaHAbl. B cBow ouepens,
3aBEpLICHUE  BBINIOJHEHUS  KOMaHJABl  IMPOUCXOAMT, KOTrJa  BCE
npeablAyle  KOMaHAbl  YCIEUIHO  3aBEPIIMJINCH B 3aJaHHOM
nporpamMmon  mnopsake. lIlporpamMmmuct uMeer e€lI0  TOJABKO €
JOTUYECKUMHU PETUCTPAMMU.
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Bapianm

a) Kax yxe oTMedanocp, HOMEpa JIOTUYECKUX  PETHCTPOB
CTaBATCA B COOTBETCTBHE HOMepaM  (PHU3UYECKUX  PETUCTPOB.
OtoOpaxkeHue peanuszyercs ¢ MNOMOIIBI TabIUI 0TOOpaxeHus,

KOTOpblE OOHOBISIOTCS TMOCJHE JEKOAUPOBAHMUA KaXJOM KOMaHIIBI.
Kaxxnplii HOBBIA pe3ynbTaT 3aMHUCHIBACTCA B (PUBUYECKHUA PETUCTP.
OpHako n0 Tex MOp, NOKa HE 3aBEPIIUTCS BBINOJHEHUE KOMaHI,
3Ha4YeHUEe B HTOM (PU3HUUYECKOM PpErucTpe paccMaTpuBaeTcsa Kak
BpeMeHHOE. MeToq NMEepeuMEHOBAHUS PETUCTPOB YINPOIIAET KOHTPOIb
3aBUCUMOCTEA IO JaHHbIM. B MammHe, KOTOpas MOXET BBIMOJIHITH
KOMaHJbl HE€ B MOPSIJKE HX pPACIOJIOKEHHUS B MNpOorpaMmMe, HOMEpPa
JOTUYECKUX PETUCTPOB MOTYT CTaTh JABYCMBICICHHBIMHU, IOCKOJBKY
OJUH U TOT K€ PErucTp MOXKET ObITh Ha3HAYEH MOCJIEJO0BATEIbHO s
XpaHEHUs pa3iIudyHBIX 3HadeHWi. Ho mockoibky HOMepa (QuU3MUYecKux
PErUCTPOB  YHUKAJIBHO HMICHTUPHUUUPYIOT KaxkIbl pe3yiabTar,...
OCYWIIECTBISIETCS COKpAalleHWE TNOTEPh HA BBIIMOJHEHHUE KOMAaH]
nepexoja ¥ MUHUMHU3ANUSA KOHGJIUKTOB MO YHPaBJICHUIO.

0) KoHQIUKTH MO YNPaBJICHUIO MOTYT BBI3BIBATH Jaxe OOJIbIINE
IOTEPU MNPOU3BOJUTEIBHOCTH KOHBEMEpaA, yeMm KOH(MIUKTBH TIO
naHHbpiM. Korga BBINOJHSETCS KOMaHJa YCJIOBHOTO IIepexoja, OHa
MOXET Ju00 HM3MEHUTh, JAUOO HE  HU3MEHHUTh 3HAUYCHHE CUYETUYHKA
koMaHa. Ecim komaHIa yCIOBHOTO mepexoAa 3aMEHSeT  CUYETUHUK
KOMaHJlI 3HA4Y€HUEM aJpeca, BBIYMCIECHHOTO B KOMAaHIE, TO NEPEXO]
HA3bIBAECTCS BBIMOJHAEMBIM; B IPOTUBHOM Cllydyae, OH Ha3bIBAeTCH
HeBbIMOJNHSAEMBIM. [IpocTedimuit  meTtog  paboThl €  YCJIOBHBIMHU
nepexogaMu 3aKJIYaeTCsl B NMPUOCTAHOBKE KOHBEHEpa Kak TOJbK O
oOHapy)XeHa KOMaHJa yCJOBHOTrO Iepexoja A0 TeX Mop, MOoKa OHa HE
JOCTUTHET CTYNEHUW KOHBEWEepa, KOTOpas BBIYUCISIET HOBOE 3HAUECHUE
cueTynka KomaHn. Takue IIPUOCTAHOBKH KOHBEMepa HU3-3a
KOH(JIUKTOB MO yMPaBJICHUIO JOJKHBI pealiu30BbIBATHCA HWHAUE.
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Bapianm

a) Eciaum uCcnonp3yroTCS MEXaHU3Mbl 3aJEPKAHHBIX IEPEXOIOB,
COCTOSIHME MAIIUHBl YyX€ HEBO3MOXXHO BOCCTAHOBUTh C MOMOIIbIO
OJHOTO CUETYMKa KOMAaH]l, MOCKOJbKY B TMPOIECCE BOCCTAHOBIECHUS
KOMAaH/IblI B KOHBelepe MOTYT OKazaTbCs BOBCE
HEmocjJeqoBaTeNbHBIMU. B YacTHOCTH, e€ciuM KOMaHJa, BbI3BaBIas
NpepblBaHUE, HAXOAHUJIACh B CIOTE 3aJE€pPKKU INEpexoaa U MNepexon
OBbIT BBITTOJTHEHHBIM, TO HEOOXOJAWMO 3aHOBO TMOBTOPHUTH BBIMOJHEHHUE
KOMaHJ W3 CJoTa 3aJepXXKu IUIIOC KOMaHAy, HaxXoIsIylcs IO
HeJIeBOMY aJpecy KoMaHIbl mepexoaa. CamMa KoOMaHAa mepexoga yxke
BBINIOJIHUJIACh M €€ MOoBTOpeHus He TpeOyetcsa. llpu »sTomM  anpeca
KOMaHJl M3 cJ0Ta 3aJep>XKHU IMepexoja M IeJeBOM aapec KOMaHIbI
epexo/la €CTECTBEHHO HE SBIAIOTCS NocienoBaTelbHbIMU. [loaTomy
HEO0OXO0JAMMO COXPaHSIThb W BOCCTAaHABIMBAaTh HECKOJbKO CUYETYUKOB
KOMaHJ, YHUCJIO KOTOpPBIX HA €IUHUIY MpPEBbIIIAET JJIUHY CJIOTa
3aJ€PKKHU.

0) Ilocnme o00pabGoTku TIpepbIBaHUS ClElUalbHbBIE KOMAaHIbI

OCYUIECTBJSIOT BO3BpPAaT M3 INpEpbIBaHUS MNyTEM nepe3arpys3Ku
CUETYUKOB KOMAaHJ U HHUIKAIU3ALUU notoka komaHn. Ecau
KOHBeHep  MOXeT  ObITh  OCTAaHOBJEH  Tak, 4YTO  KOMAaHJHI,

HEMOCPEJACTBEHHO  NPEJAIISCTBOBABININE  BBbI3BABIIEH  NpepbIBaHUE
KOMaHJ€e, 3aBEepIIalTcCs, a CJeJOBaBIIME 3a HEW MOTYT OBITH 3aHOBO

3amymIeHbl IS BBITTOJTHECHUS, TO TOBOPST, dYTO KOHBe#ep
obecmeunBaeT TOYHOE TMpepbpIBaHWEe. B wupeare  kKoMaHJa JAOJDKHA
MEHSTh COCTOSSHME MAalIWHBI, W JJIs KOPPEKTHOMU o0paboTku

HEKOTOPBIX THUMOB TpepbiBaHUK  TpebyeTcs, UToOBl KOMaHJa,
BBI3bIBAIOIAsl MpEphIBAHUE, HE UMeJIa HUKAKUX MO0OO0YHBIX 3GHEKTOB.
Jlng apyrux TUNOB IpEepbIBaHUM, HAaNpuMep, A NOpPEepbIBAHUU 110
UCKJIIUYUTEIbHBIM CHUTyallMsIM TUJIaBalOIIEd TOYKH, BbI3BIBAOIIAS
npepbiBaHME KOMaHJIa Ha HEKOTOPbIX MAalIMHAX 3aluChIBAET CBOU
pe3yJabTaThl elie A0 TOT0 MOMEHTa, KOTJa MpEephIBAHUE MOXKET OBITh
o0OpaboTaHO.
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Bapianm

a) B »stux ciuyvasx ammapaTypa JoJDKHa OBITh TOTOBOM ais
BOCCTAHOBJEHHUS ONEPaHIOB-UCTOYHUKOB, naxe ecliu
MECTOIIOJ0KEHHE pe3yJibTara KOMaH 1Bl coBIagaeT C
MECTOIIOJ0KEHUEM OJHOIO0 M3 ONEpaHIOB-UCTOYHHKOB. Ilommepixkka
TOYHBIX MPEPBIBAHUNA BO MHOTHX CHUCTEMax SBISAETCS 00sA3aTeNbHBIM
TpeOoBaHUEM, a B HEKOTOPBIX cHCTeMax Oblja OBI BEChMa
KelaTenbHOM, MOCKOJBKY OHa ympomaeT HHTepdeic omnepanuoHHOU
cucteMbpl. Kak MHHMMyM B MallMHaxX €O CTPaHUYHOM OpraHu3anuei
namMsITH UWIM ¢ peanu3auueid apudmeruuyeckod oOpaboTku B
cooTrBeTcTBUU co cTtangaptoM |EEE cpencrBa ob6paboTku mpepsiBaHUM
NOJKHBI 0O0€ecrneyuBaTh TOYHOE MpepbIBaHUE JHOO LHEJIUKOM C
NOMOIIbIO ammaparypbl, JUOO C MOMOIIbI0O HEKOTOPOH MOIAEPXKKHU CO
CTOPOHBI INPOTpaMMHBIX cpeacTB. [lapannenusm Ha YpPOBHE
BBIIIOJIHEHHUSI KOMaHJ, IJIaHUPOBAHUE 3arpy3ku KOHBelepa "
METOJIMKA pa3BOPAYMBAHUS IIUKIIOB.

0) Kak Mbl yCTaHOBUIJIM BBIIIE, 3TOT  TUII  Mapajjieau3Ma
Ha3bIBaeTCs napajjaeau3MoM YPOBHS KOMAaH/I. CreneHb
napajuienusMa, AOCTyHHas BHYTpH 0a30BOro OJi0Ka JOCTAaTOYHO Maja.
Hampumep, cpeaHsas dacTtoTra MEepexonoB B LEJOYUCIEHHBIX

nporpamMmMmax cocrtaBisieT okoso 16%. DTo o3HawyaeT, 4TO B CpeaHEM
MEXAYy HOBYMS TEpeXOoJaMH BBINOJHSAIOTCS MPUMEPHO TSITh KOMAaHI.

[TOCKOJNIBKY 3TH MNATh KOMaHJ BO3MOXXHO B3aWMO3aBHCHMBIC, TO
CTEIEeHb IEPEKPBITHI, KOTOPYIO MBI MOYXEM HCII0Jb30BaTh BHYTPH
06azoBoro 0O10Ka, BO3MOXHO, OyJeT MEHbIIE, YEeM IATh. YT0oOHI

MOJYYUTh CYIIECTBEHHOE YIYyYIIEHWE TMPOU3BOJUTEIBHOCTH, MBI
JOJDKHBI WCITOJIB30BaTh MapajjieJIJM3M YpPOBHS KOMaHJ OJHOBPEMEHHO
JUIST  HECKOJbKHUX 0a30BbIX OJiokoB. Camblit npocTOo  cmocob
YBEJIUYECHUsSI CTENEHU Mapajijein3Ma, JTOCTYMHOTO Ha ypOBHE KOMAaHI,
SBJISETCS MCIOJb30BAaHUE Mapalliein3Ma MEXAYy UTepalusIMu IUKIIA.
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Bapianm

a) Te, xTO Xaxjaal cTaHAApTHbIX OuOIMOTEK BBOJA/BBIBOJAA,
HUTEH, Tpaduueckoro  uHTepdeiica, KIAaCCOB-KOHTEHMHEPOB U
nporpaMMHpPOBaHNE B CETH, T€ MOJYYUIU oOxugaemoe. Bce »to ObLIO
yke, HO "»)xeMuyr" ObLI pacchlllaH MO pa3idudyHbIM 3akpomaM. CoOpath
BCE€ BOEJHMHO, COEJAMHHUTH U CTAHAAPTU3UPOBATH - pabora TpyaHas, B
ApYrux s3blKaXx MpOXOJAMBIIAs TrojamMu, OblIa cjAellaHa M, 4YTO
YAUBHUTEIBHO, 3TOT MpPOLECC CTAaHAAPTU3aLlMU HE IMpeKpanjaercs -
crannapt Ha API-mudposanue, padbora ¢ e-mail, 2D u 3D rpadukoi,
0azaMu JaHHBIX, JOCTYNOM K apxuBaMm, 3BYKOM H T.1. ITon
CTaHJApTOM 3J€Ch IOHUMAaeTCs TMocTaBka B "eAuHOM (QuakoHe"
OYEpPEIHOTO HOMEpa BEPCHHU, a HE MNPOJOJIKHUTEIbHOE, TOJaMu
U3MeEpseMoe, OKHUJaHUE CTAHAAPTU3ALUU B aKaJEMUYE€CKON MJIM KaKOMW-
ApYrold KOMHCCHUHM IIO0 CTaHAapTu3anuu. Bpems He Xaer, IOKa
"CTapUKU-aKATEMHUKU" TPOCHYTCH.

0) Te, kTo pemun rayoxke MOrpy3uThCS B NpPEAMETHYIO 00JIacThb,
MOJEJIb KOTOPOW OHM W MPOTPAMMHPYIOT MU 3a KOTOPYH C HHUX U
CmpamuBaeT, B KOHEYHOM CUETE, 3aKa34WK, OCTaBUJIM TIOBBIIMICHUE
NPOU3BOJMUTEIBHOCTH Y3KUM CIHEIHAJUCTaM, KOTOpble TMOCTOSHHO
COBEpPIICHCTBYIOT UCIOJHEHUS KoOJa, U MpOrpaMMbl  HAYUHAIOT
"nmeratp" 0e3 KakKoOro-iambO TEepemucChbiBaHUS HCXOJHOTO  KoOja.
[ToBhImEHHAss MOIIbL KOMIIBIOTEPOB TIJIIOC pa3BUTHE TEXHOJOTHHU
KOMITUJISIIITMK  TTO3BOJIIET KOMMHJISITOPY CaMOMy pemaTrh, CKOJBKO
JenaTh MPOXOJOB MO MCXOJAHOMY TEKCTY U KOTrJa METOJ JOJKEH ObITh
BctaBieH Inline. Te, kTo ycTam CcHayajga wu3ydaTh (AKTHUCCKH

"gyxoi" (MM KaxIbId CBOW, KaXIbl mox  cebs) A3BIK
npenpoueccopa, 0e3 KOTOpPOro, HpPOCTO 4YUTask TEKCT MPOTPaMMBI,
HOHSTh YTO-TMOO0 OBIIO 3aTPyAHUTENBHO, TE€ C HU3YMIEHHEM U

panocThIO y3HAIM, UTO Mpenpoleccopa NpoCTO HET.
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Bapianm

a) KTo mNOHsJI, YTO MHOXECTBEHHOE  HAacJeJOoBaHHE  OOBIYHO
3aBOJUT B TYNHK, BBIXOJ U3 KOTOPOTO TOJBKO B OTKasze OT
MHOXECTBEHHOTO HacjJeJOBaHUS, T€ TMOJYy4YUIU B3aMEH MOHATHE
uHtepgeiica. Jlada MHOXKXECTBEHHOTO HAaCJI€IOBaHUS €CTh 1BE
npo0JieMbl: KOH(PpIUKT HMMEH W MOBTOpHOe HaciaemoBanue. C HUMH
OOpIOTCS JOBOJBHO OPHUTHHAJIBHO: JUOO CYUTAIOT KOHQPJIUKT HMEH
ommubOkoi (Smalltalk), nu6o, B ocHOBHOM, A00aBKOW K HMeHaAM
npedUKCOB, yKa3blBalONMX Ha uMeHa kjaccoB (C++), naubo
"0000mecTBIAIOT" MMOBTOPHO HacJeayeMble KJIACCHI. Unes
uHTepdelica mpumia B MedTy, OYEBHAHO, U3 s3bika Flavors, rae
UCITOJb3yeTcs MOHsATHE mnpuMeced (Mmixin). Hamo oTMeTuTh, YTO
HEOOXO0JAMMOCTh MPOTPAaMMHUPOBATh BeCh HabOp MeTOa0B uHTepdeiica
BBI3BIBAET HEKOTOPOE HEJOBOJIHCTBO B CpeJe NPOrpaMMHUCTOB,
TpeOyIOIMMUX COXpaHUTh UHTepdench, HO JaThb BO3MOXHOCTb HE
nporpaMmMmupoBaTh Bech (0e3 u3bsiHa) Habop MeTon0B HHTEepdelica.
B3aMeH oHu mony4yuiau MOHSATHE ajgamnTtepa.

0) Tpaduk B ceTw ckiajpiBaeTCs CIydyalHBIM 00pa3oM, OJHAKO B
HEM OTpaXXEHbl W HEKOTOphie 3akKoHOMepHocTH. Kak mpaBwuio,
HEKOTOphle TOJb30BaTeNu, paboTaromue Hajg oOmed 3amadei,
(Hanmpumep, COTPYAHUKHU OJHOTO OTJZesia) dYalle BCero obpamarTcs ¢
3ampocaMu JMOO Apyr K JApyry, aubo kK oOmemy cepBepy, M TOJBKO
MHOTJa OHHM HCHBITHIBAIOT HEOOXOJAMMOCTH JOCTyIa K pecypcam
KOMITBIOTEPOB Jpyroro otxaena. JKeaaTeabHO, 4TOOBI CTPYKTypa CeTH

COOTBETCTBOBAJIA CTPYKTYpE MHPOpMALIMOHHBIX MOTOKOB. B
3aBUCUMOCTH OT CETEeBOro TpaduKa KOMMBIOTEPHl B CETH MOTYT OBIThH
pa3aesieHbl  Ha TP YIIIIbI (cermentbl  cetu). KomnbroTepsl

00beAUHAIOTCS B Ipynny, eciau Oojplias 4acTh HNOPOXKIAEMBIX HMHU
cooOmeHu, aapecoBaHa KOMIbIOTEpaM »dTol ke rpynnsl. Jas
pasieneHus CeTH Ha CErMEHTBl  UCIOJb3YITCH MOCTBI u
KOMMyTaTopbl. OHHM SKpaHUPYIOT JOKaJdbHBIM Tpaduk  BHYTpH
CerMeHTa, He IepeaaBas 3a ero npeaenbl HUKaKuX Kaapos.
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Bapianm

a) DOTo mO3BoJsieT Oojee palHOHAIbHO BBIOUPATH NPOMYCKHYIO
CHOCOOHOCTh HMEIMMXCA JUHUU CBSI3H, YYUThIBass HHTEHCUBHOCTH
Tpauka BHYTPU KaXJAOW Tpynmbl, a TakkKe aKTUBHOCTb OOMEHa
JaHHBIMM  Mexay rpynnamu. OpHako  Jokanu3anus — Tpaduka
CpeAcTBaMM  MOCTOB M KOMMYTAaTOpPOB  HMMEET  CYIIECTBEHHBIE
orpanndyeHus. C OJHOW CTOpPOHBI, JIOTUYECKUE CETrMEHTHl CETH,
pacmoJ0XEeHHbIE MEXJAYy MOCTaMH, HEJOCTAaTOYHO HU30JHUPOBAHBI JPYT
OT JApyra, a HMEHHO, OHU HE 3allUIleHbl OT, TaK Ha3bIBAEMBbIX,
IIMPOKOBEIIATENbHBIX WTOPMOB. Eciu kakas-1ub0 CTaHIMSA MOCHLIAET
HIMPOKOBENIATEIbHOE COOOMEHHE, TO 3TO COOOIIEHUE Mepenaercs
BCEM CTaHIUSAM BCEX JIOTMYECKHMX CErMEHTOB CEeTHU. 3amura oOT
IIAPOKOBEIIATEIbHBIX IITOPMOB B CETIX, INOCTPOCHHBIX HA OCHOBE
MOCTOB, HMEET KOJHWYECTBEHHBII, a HE KadeCTBEHHBIM XapakTep:
aIMUHHUCTPATOP IpOCTO OTrpaHUYHUBAET KOJINYECTBO
HIUPOKOBEUIATENbHBIX MAaKETOB.

0) C apyroil CTOpPOHBI, MCHOJb30BAHHUE MEXAHU3Ma BUPTYaJbHBIX
CErMEHTOB, pPE€aJM30BaHHOTO B KOMMYyTaTopaX JOKaJbHBIX CETEM,
NPUBOAUT K TOJHOW JoKajau3anuu Tpaduka - TaKUEe CETrMEHTHI
MOJIHOCTHhIO HW30JUPOBAHBI JpPyr OT JApyra, Jaxe B OTHOIIEHUU
MIUPOKOBEIIATEIbHBIX KaapoB. [lodToMy B ceTsX, TOCTPOECHHBIX
TOJIBKO HAa MOCTaX M KOMMYTaTopax, KOMIBIOTEpPHI, MPUHAJIEKAIIUE
pa3HbIM BHUPTYAJbHBIM CE€IrMEHTaM, He O00pa3yloT eJAWHOWU CEeTH.
[IpuBeneHHbIE HEIOCTATKHM MOCTOB U KOMMYTAaTOpPOB CBSI3aHBI C TEM,
YTO OHU PaboOTalT MO MPOTOKOJIAaM KaHaJbHOTO YPOBHS, B KOTOPHIX B
SBHOM BHJ€ HE OMpEJesieTCs MOHATHE YaCTU CeTU (MU MOJCETH, WU
CerMeHra), KOTOpOo€ MOXHO ObIJIO OBl  HUCHOJB30BATH  MPHU
CTPYKTYpHU3alluHU O0osbIION CETH. Bwmecto TOTO, 4TOOBI
YCOBEPIICHCTBOBATh KaHAJbHBIH ypOBEHBb, pa3pabOTUUKU CETEBBIX
TEXHOJIOTUHA PEIIMIN TOPYYUTh 3ajladyy MOCTPOCHHUS COCTABHOW CeTHU
HOBOMY YPOBHIO - CETEBOMY.
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Bapianm

a) CoBpeMEHHBIC BBIUYHCIUTEIBHBICE CETH YacTO CTPOSITCI C
HUCIOJb30BAHUEM HECKOJBKHX pPa3IUYHBIX 0a30BBIX TEXHOJOTHM.
Takass HEOIHOPOAHOCTb BO3HUKAET JHOO TpU OOBEAUHEHUH YyKe
CYIIECTBOBABIIMX paHeEe CeTel, UCIOJIBL3YIOIUX B CBOHUX
TPAHCIOPTHBIX TOJACUCTEMAax pa3JIMYHBIE TMPOTOKOJBl KaHaJIbHOTO
ypoBHS, AuOO MpU Mepexoae K HOBBIM TEXHOJOTUsIM. MMeHHO s
oOpa3oBaHWs E€IWHOW TPAHCHOPTHOW CHUCTEMBI, OOBEIAMHSAIOMICH
HECKOJbKO CETEW ¢ pa3JMYHBIMU MPUHIUIIAMU Nepenadyu uHPopMalnuu
MEXJIy KOHEUHBIMH y3JaMH, M CIYyXHT ceTeBOoW ypoBeHb. Korma nBe
wiu 6oJjiee CeTe OpPraHuU3ylT COBMECTHYIO TPaHCHOPTHYIO CIyxO0y,
TO TaKOW PEXHUM B3aAUMOJICHCTBUSA OOBIYHO HA3BIBAIOT MEXKCETEBBIM
B3aumojaeicteueM. Jlnga o06o3HadueHUS COCTaBHOM CeTH B
AHTJIOA3BIYHOW JHUTEpaType dYacTo TaKXKe MCIOJb3YeTCs TEPMHH
UHTEPCETh. Co3nanue CIIOKHOU CTPYKTYPUPOBAHHOU CeTH,
WHTETPpHPYIOIICH pa3IuYHEIC 0a30BEIC TEXHOJIOTHH, MOXKET
OCYIIECTBISATHCS U APYTUMH CPEICTBAMH ...

0) B uyacTtHOCTH, B OOBECOMHSACMBIX CETAX MHOJDKHBI COBIAaTh
MaKCHMaJbHBIE pa3Mepbl MOJEW MaHHBIX B KaJpaxX, TaK KaK KaHaJbHbBIC
NPOTOKOJIBI, KaK TMpaBUJIO, HE MOAJEPKUBAIOT byHKIUU
dbparMeHTanUM TaKeTOB. MapmpyTusanus B CETAX C NPOU3BOJBHOMU
tonojorue. Cpeau TMNPOTOKOJOB KaHAJIbHOTO YPOBHS HEKOTOpPHIC
o0ecrnmeynBalT JOCTAaBKY JaHHBIX B CETAX C MNpPOU3BOJBHOU
TOMOJOTHENW, HO TOJBKO MEXJY Mapoll COCEOHHX Y3J0B, & HEKOTOpPHIE
- MEXIy JIIOOBIMM y3JlaMHU, HO NPH ATOM CE€Th  JIOJDKHA  UMETh
TONOJIOTUIO OINPEAEJIEHHOTO W BEChbMa MNPOCTOrO THIIA, HANPHUMED,
npeBoBuaHyto. I[Ipu oObenMHEHWH B CETh HECKOJIBKHX CETMEHTOB C
MOMOIIbD MOCTOB HJIM KOMMYTAaTOPOB MNPOJOKAOT JE€HCTBOBATH
OTpAaHUYEHUS HA €€ TOIMOJIOTUIO: B MNOJYYUBIIECHWCA CETH JTOJIKHBI
OTCYTCTBOBATh NCTJIN. JIeiCTBUTEIBHO, MOCT 17810/ ero
GYHKIIMOHAIBHBIA aHAJNOT - KOMMYTAaToOp - MOTYT pemarh 3ajady
JOCTAaBKM TIaKeTa aJapecary TOJbKO TOorjga, Korjaa MEXKAY
OTIpPAaBUTEJIEM U NOJYy4YaTeJEeM ...CYHIECTBYET PEXHUM MEKCETEBOTO
B3aUMOJECUCTBUS.
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Bapianm

a) B 1o xe Bpems Hanuuue H3OBITOYHBIX CBS3€l, KOTOpbIE U
00pa3yloT MeTJM, YacToO HEOOXOIUMO Ui Jydlied OalaHCUPOBKHU
Harpy3KM, a TakKe JJs T[OBBIIMIEHUS HAJEXHOCTH CETH 3a CUerT
CYLIECTBOBAHUS albTEPHATHUBHOIO MapuipyTa B JOINOJHEHUE K
ocHOBHOMY. CeTeBOW YpOBE€Hb IO3BOJSIET MEpeAaBaTh JaHHBIE MEXIY
n00BIMH, TPOU3BOJBHO CBS3aHHBIMU y3JlaMu ceTu. Peanuzanus
NpOTOKOJIa CETEBOTO YpPOBHS TMOJApa3yMeBaeT HaJlUM4yue B CETHU
CHEeUMAJIbHOTO YCTpOWCTBAa - MapuipyTuszatopa. MapupyTH3aTopbl
00BEIMHAIOT OTIEIbHBIE CETHU B OOy CcOCTaBHYIO. BHYyTpeHHAs
CTPYKTypa KaXXJOW CeTH HE IOKa3zaHa, TaK KakKk OHa HE HMeeT
3HAYEHUS NPU PACCMOTPEHUM CETEBOro mnporokona. K kaxaomy
MaplipyTH3aTOPy MOTYT OBITh NPHUCOEIAMHEHBl HECKOJbKO ceTei. B
CJIIOKHBIX COCTaBHBIX CETSX IOYTH BCErja CYMECTBYET HECKOJbKO
aJIbTEPHATUBHBIX MapuUIpyTOB JAJsd MepeAadyd NaKEeTOB MEXAYy JIBYMS
KOHEYHBIMH Yy3JIaMH.

0) 3amauy BBIOOpPa MapHIPYTOB U3  HECKOJBKHUX BO3MOXHBIX
pemarT MapmpyTU3aTOPbl, a TAKXKE KOHEYHBIE Y3JIbl. Mapmpyrt - 3TO
NOCJIENOBATENBHOCTh MapUIPyTU3aTOPOB, KOTOPBIE JOJIKEH MPOUTH
MMaKeT OT OTHpaBUTENsd OO0 MNYHKTa Ha3HadyeHus. MapumpyTuzatop
BBIOMpAaET MapUIpyT HA OCHOBAHUHU CBOEro MPEJCTABICHHA O TeKyllel
KOH(pUTypalluu CceTU U COOTBETCTBYIOIIETO KpHUTEpus  BbrIOOpa
mapuipyta. OOBIYHO B KadecTBE KpPUTEpHUs BBICTYHAeT BpeMms
NPOXOXIEHUS MapuUIpyTa, KOTOPOE B JIOKAJIbHBIX CETAX COBIANAET C
JUIMHOW MapupyTra, HU3MEpPSAEMOM B KOJMYECTBE NPOUAECHHBIX Y3J0B
mapumpytuzanuu. CeTeBoil ypoBeHb 3aHumaer B wmozaeau OSl|
NPOMEXKYTOUHOE TOJIOKEHHE: K ero yciayram oOpamarmTcs MPOTOKOJIbI
NPUKIAJHOTO YPOBHS, CEAHCOBOIO YPOBHS M YPOBHS NPEACTABICHMUS.
Jlns BBIMOJHEHUS CBOUX (QYHKUHH CETEeBOM YpOBEHbB BBI3BIBACT
GYHKIIMM KaHAJIBHOTO YPOBHS, KOTOPBI B CBOIO ouepelb oOpaliaercs
K cpeactBaM (U3UYECKOTO yPOBHS.
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Bapianm 20

a) ®dusnueckuil ypoBEHb BBINOJHAET TMepenadyy OHUTOB 1O
¢u3nueckuM KaHallaM, TaKUM, KaK KOaKCHaJbHBIM Kabenb, BUTas mapa
UIM OINTOBOJIOKOHHBIM kabenb. Ha »3TOoM ypoBHE omnpenenstoTcs
XapakTepUCTUKH (PU3UYECKUX CpeJ Iepeaadyd JaHHBIX U [apaMeTpoB
DIIEKTPUYECKUX CHUTHanoB. KaHanbHBIM ypOBEHbB obecneunBaeT
nepegady Kajapa JaHHBIX MEXIY JIOOBIMU y3JIaMHU B CE€TAX C THUIIOBOU
Tomojorue nubo MexAy JABYMS COCEOJHHMMH y3JaMH B CETSIX C
IPOU3BOJBHOM TOmoOJIOTMEH. B MNpoTOKOdax KaHAJIBHOTO YPOBHSA
3aJI0)KEHA OIpeJeJeHHas CTPYKTypa CBA3EH MEXAY KOMIIBIOTEpPAMH U
cnocoObl WX ajapecauuu. Ajgpeca, HCHOJIb3yeMbleé Ha  KaHaJIbHOM
YpOBHE B JIOKaJIbHBIX CETAX, YACTO Ha3piBalOT MAC-agpecamu.
CereBoil ypoBeHb oOecrneuuBaeT JOCTAaBKY JAaHHBIX MEXAY JTHOObBIMU
ABYMs y3JIJaMU B CE€TH C INPOU3BOJIBHOW TOIOJOTUEN, IPU DTOM OH HE
Oeper Ha ce0s HUKaKuX 0053aTeNbCTB MO HAAEKHOCTH Iepeaadyu
JaHHBIX.

0) TpaHcmoOpTHBIM ypoBeHb oOecmeywBaeT Iepeaady  JTaHHBIX
MEXIY JIOOBIMU y3JaMU CETH C TpeOyeMbIM YpOBHEM HaJeXKHOCTH.
Jnss 3TOro Ha TpPaHCHOPTHOM YpOBHE UMEIOTCS  CpEJICTBA
YCTaHOBJICHUSA COCIMHEHMUS, HyMepaluu, oydepuzanuu U
ynopsagouyuBaHus mnaketoB. (CeaHCOBBIH ypOBEHb NPEIOCTABISET
CpeJcTBa yMpaBJ€eHUs NUAJOTOM, MO3BoJstonue (GUKCUPOBATH, KakKas
W3 B3aUMOJEHCTBYIOIIUX CTOPOH SABISETCS AKTUBHOW B HACTOSIIUU
MOMEHT, a TAaK)Xe€ MPEIOCTaBISET CPEACTBA CUHXPOHHU3AIMU B paMKax
npoueaypsl oOMeHa CcooOmeHusMHu. YpOoBEHb TNpeAcTaBiIcHUsi. B
OTJIMYME OT HHUXKEIECKAUNUX YPOBHEHW, KOTOPBIE HUMEKT  JEJI0 C
HaJexXHOM u >dPekTuBHOM mnepenadye OUTOB OT OTHOPAaBUTENS K
MOJIy4yaTeJil0, YpPOBEHb TNPEJACTABICHUS HMEET JeJ0 C BHEIIHUM
NpeacTaBJI€HUEM JaHHbIX. Ha »TOM ypoOBHE MOTYT BBINOJHATHCS
pa3Nu4YHbIe BUIBI NMpPeoOpa3oBaHUS MAHHBIX, TaKME KaK KOMIPECCHUS U
nekommpeccus, mudpoBka U JemuPpoBKa TaHHBIX.
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Bapianm

a) llpukianHOd ypoOBEHb — 3TO Ha0Op pa3HOOOpA3HBIX CETEBBIX
CEPBHUCOB, Npea0CTaBISIEMbIX KOHEYHBIM MOJb30BATEISAM u
npuioxeHusaM. [IpuMepamMu TakHX CEpPBUCOB SBISIOTCS DIEKTPOHHASA
noura, nepenada ¢(ainoB, MOJKJIIOUYEHUE YyJOaJCHHBIX TEPMHUHAJIOB K
KOMIIbIOTEPY MO ceTH. llpum mocTpoeHHHM TpPaHCHOPTHON MOACUCTEM bl
HauOONbIIUN  WHTEpPEC  MNPEACTABIASIIOT  (QYHKIHU  (QU3UUECKOTO,
KaHaJbHOTO U CETEBOr0 YPOBHEW, TECHO CBSA3aHHBIE C MCIOJb3YEMBIM
B JAHHOU CeTH 000pyAOBaHUEM: CETEBBIMU ajanTepamy,
KOHILEHTPAaTOpaMH, MOCTAMH, KOMMYTaTOpaMH, MapUIpyTU3aTOpPaMHU.
OyHKIUHA NPUKIATHOTO MU CEAHCOBOTO YPOBHEW, a TaKXKe€ YpPOBHA
NpEeACTAaBICHUS  pealu3ylTcs  ONEpalMOHHBIMU  CHUCTEMaMH U
CUCTEMHBIMH IPUJIIOKEHHUSAMH KOHEYHBIX Y3JIOB. TpancnopTHBIN
YPOBEHb BBICTYNIA€T MOCPEIHUKOM MEXAY 3TUMHU JABYMs TpyIlIlaMu
OpOTOKOJIOB. IIpOTOKONBI KaHaJIbHOIO YPOBHS HE IO3BOJISIIOT CTPOMUTH
CETH C PAa3BUTOMU CTPYKTYpPOM.

0) Ilpexne, yeM NPUCTYNUTh K pPAaCCMOTPEHHUIO (PYHKIIUH CETEBOTO
YpOBHSI, YTOYHUM, YTO MOHUMAETCI MOJ TepMUHOM '"ceTh". B
MNPOTOKOJIaX CETEBOTO YPOBHS TEPMHUH '"CETh'" 0O3HA4Ya€T COBOKYMHOCTH
KOMIIBIOTEPOB, COCMHEHHBIX MEXJy CO0OW B COOTBETCTBUH C OJHOU
U3 CTaHJIapTHBIX TUNOBBIX TOMOJOTUH W HCHOJB3YIOIHUX  JJIS
nepegayn MakeToB 0O0myro 0a30ByH CETEBYI TEXHOJOTui. BHyTpu
CETH CErMEHTHl HE pa3AeysAloTCsS MapuipyTH3aTOpaMHu, MHA4e 3TO Oblia
Obl HEe OJHa CeTh, a HECKOJbKO ceTedl. MapumpyTu3aTtop COEIUHAT
HECKOJIBKO ceTei B uHTepceTh. OCHOBHas uAes BBEIEHUS CETEBOTO
YPOBHSI COCTOUT B TOM, YTOOBI OCTaBUTh TEXHOJOTHH, HCIOJIb3yEeMBbIC
B 00BbEAMHAECMBIX CETSIX B HEM3MEHHOM B BHUJE, HO J00aBUTh B KaJpbl
KaHaJIbHOTO YpPOBHS JONOJHUTEIbHYIO HWHPOPMAIMIO - 3aroJioBOK
CETEeBOTO YPOBHS, Ha OCHOBAaHUMU KOTOPOW MOXXHO ObIJIO Obl HAXOJAUTH
agpecaT B CETH C JII0OOH 0a30BOM TEXHOJOTHEH.
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Bapianm

a) B xadecTBe agpecoB OTHPABUTEJSI W MOJydyaTeiass B COCTABHOM
cetu ucnoiyp3dyerca He MAC-aapec, a mapa 4ucea - HOMEpP CETH U
HOMEpP KOMIIBIOTEpPA B JAHHOW ceTH. B KaHalbHBIX NPOTOKOJAX IOJE
"HoMep ceTu" OOBIYHO OTCYTCTBYET - NpPEAINOJaraeTrcs, 4TO BCE Y3Jbl
NpUHAIE)KAT OJHOM ceTu. SBHasg HyMmepaunus CETed MO3BOJSIET
NpPOTOKOJAM CETEBOr0  ypPOBHA COCTaBJISATh  TOYHYIO KapTy
MEKCETEBBIX CBsI3€d M BBIOMPATH pALMOHAIBHBIE MApLWIPYThl  IpH
n1000M WX TOMOJIOTHH, UCIOJb3YyS aJlbTEPHATHUBHBIE MapUIPYThl, €CIH
OHM HMMEIOTCSI, UTO HE YMEIOT JieJlaTh MOCThI. Takum oO6pa3om, BHYTpHU
CeTH JOCTaBKa COOOIIEHUH peryjJupyeTrcs KaHaJlbHBIM ypOBHEM. A
BOT JIOCTABKOM MAaKETOB MEXAY CETAMH 3aHUMAETCS CETEBOU YpOBEHb.
CymecTByeT ABa mojaxoja K Ha3HAYECHHUIO HOMEpa y3Jia B 3arojloBKe
ceTeBoro mnakera. IlepBblii OCHOBaH Ha HMCHOJb30BAHUM JJs KaXJIOTrO
y3Ja HOBOTO ajapeca, OTIWYHOIO OT TOrO, KOTOPBIA HCHOJIB30Bajics Ha
KaHaJbHOM YpPOBHE.

0) [IpeumymecTBOM TaKoro moaxoja SIBISIETCS ero
YHUBEPCAIBHOCTh M THOKOCTh — KaKOB Obl HM ObLI (popMmaT ajpeca Ha
KaHaJIbHOM YypoBHe, @QopmaT ajapeca Yy3jla Ha CETEBOM YpPOBHE
BeIOMpaeTcs eauHbiM. OpHako, 3JeCh HMEITCSI U HeymoOCTBa,
CBsI3aHHBIE C HEOOXOJAMMOCTHIO 3aHOBO HYMEpPOBAThH Y3Jbl, MpUYEM
yalle BCEro BPy4YHYH. BTOpol moaxoJ COCTOUT B HMCIOJIb30BAHWU Ha
CETeBOM YpOBHE TOTO XK€ ajpeca y3jiaa, 4To ObUI JaH €My Ha
KaHaJIbHOM YPOBHE. 210 n30aBisieT aIMUHHUCTpaTOpa OT
JOTIOJTHUTEIbHONW pPabOThl MO MPHUCBOCHHIO HOBBIX aJpeCcOB, CHUMAET
HEOOXOJUMOCTh B YCTAHOBJIECHHH COOTBETCTBHUS MEXKIY CETEBBIM U
KaHaJbHBIM aJpPECcOM OJIHOTO U TOTO K€ y3jJa, HO MOXET MHOPOJAUTh
CJIOKHYIO 3aJlauy MHTEpIpeTalluu ajapeca y3jia MpU COCJAUHEHUU ceTel
¢ pa3HeiIMH ¢dopmaramMu ajapecoB. g TOTO, 4TOOBI UMETh
nHpOpMaAIUI0O O TeKyled KOHPHUTypallMd CETH, MapIIpyTH3ATOPHI
oOMeHuBawTCcsa HHpopManuend Mexay cobol 1O CcHeuuasbHOMY
NPOTOKOJY.
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a) Camplii HUXHUM YypPOBEHb COOTBETCTBYET (PU3MUYECKOMY U
KaHaabHOMY YypoBHsM wmoxaenu OSI|. DToTr ypoBeHb B NPOTOKOJIAX
TCP/IP He permameHTHUpYyeTCs, HO MOJJICPXKHBAECT BCE MOMYJSIPHBIC
CTaHAapThl (HU3UYECKOTO W KaHAaJbHOTO YPOBHSA: IS JOKaJbHBIX
ceTeil 3TO ..., s TI00ATBbHBIX CETEH - MPOTOKOJBI COCAMHEHUN "TOuKa-
touka" SLIP wu PPP, mnporokonbl TeppUTOpHAlBbHBIX CceTel ¢
koMmmyTanueit makeroB X.25, frame relay. PaspaGorama Takxe
cnenuaibHas cnenupuKanus, onpeaensomas MCIIOJIb30BaHHE
texHosorun ATM B kadecTBe TpaHCHOpTa  KaHaJIbHOTO YPOBHS.
OOBIYHO TpU TOSBJICHUM HOBOM TEXHOJOTHMU JIOKAJIbHBIX HJIHU
ri100anbHBIX ceTe OHa ObICTpo BKIHYaeTcs B crek TCP/IP 3a cuer
pa3paboTtku  coorBeTcTBylomero RFC, omnpenensomero MeTon
nHkancyasauuu naketoB IP B ee kaapsl. Crneayromuid ypoBeHb - 3TO
YpPOBEHb  MEXCETEBOIr0  B3aUMOJAECWCTBHUA, KOTOPBIA 3aHUMAETCH
nepegadyeii MakeToOB C MCIMOJIb30BAHUEM PA3JIUYHBIX TEXHOJOTHUM.

0) B KkadecTBe OCHOBHOTO NIPOTOKOJAa CETEBOrO0 YpPOBHA (B
tepmuHax Monaenan OSI) B cTeke ucmonb3dyercs npotokoa IP, koTopwrit
M3HAyajJbHO MPOEKTUpPOBAJCA KaK MNPOTOKOJ IMepegayd MaKeToB B
COCTaBHBIX CETSIX, COCTOSMHUX K3 OOJBIIOTO KOJWYECTBA JOKAJIbHBIX
ceTeil, OO0OBEIMHEHHBIX KaK  JOKaJIbHBIMH, TaK W TJ00albHBIMHU
cBsa3simMu. IloaTomy mnportokon IP xopomo pabGoTaer B ceTsiX €O
CIOXHOW TOMNOJIOTHEH, paluoOHAJbHO MCHOJB3Ys HaJlWMYyhe B HHX
HOJCHUCTEM W HSKOHOMHO pacxXxolyss HPONYCKHYI CIIOCOOHOCTH
HU3KOCKOPOCTHBIX JTUHUHN CBSI3H. I[IpoTokon IP ABJISIETCS
AedTarpaMMHBIM TPOTOKOJOM, TO €CTh OH HE TapaHTUPYET OOCTaBKY
MaKeTOB N0 y3Ja Ha3HaueHUs, HO cTapaeTcs 3To ciaenatb. K ypoBHIO
MEXXCETEBOI0 B3aMMOJEWUCTBUS OTHOCITCSI M BCE OPOTOKOJIBI,
CBSA3aHHBLIE C COCTaBJIEHUEM u  Moaumdukamuen TabInI
MapumipyTH3allMyd, Takue Kak TpPOTOKOJbl cbopa  MapmipyTHOU
unpopmanuu RIP wu OSPF, a Ttakxe HOpOTOKOJ MEXKCETEBBIX
ynpasisomux coodbuenuii ICMP.
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a)llocnenHuii  TPOTOKOI NpeIHa3HAYECH ans  oOMeHa
nHpopMamnueit 06 omubOKax MEXIAy MapHIpyTH3aTOPaMH CETH H y3J0M
- nuctoynukoM mnakera. C nomolnbio crnenuailbHeiXx naxketos |[CMP
coobmraeTcss O HEBO3MOXXHOCTH JOCTaBKH TaKeTa, O TMPEBBINICHUU
BPEMEHU IKW3HU WJIM TPOJOKHTEILHOCTH COOpKM TMaKeTa U3
dbparMeHTOB, 00 AaHOMAaJbHBIX BEJIHMYMHAX MapaMeTpPoOB, 00 M3MEHEHUU
MapuIipyTa TMEPECHIJIKH M TUMAa OOCIYXHBaHHS, O COCTOSHUU CHCTEMBI
u T.n. Cinenyromuii ypoBeHb (ypoBeHb |l) Ha3piBaeTcs ocHOBHBIM. Ha
3TOM YpOBHE (PYHKIIMOHHPYIOT MPOTOKOJ yIpaBjeHus mnepenaueir TCP
(Transmission  Control  Protocol) wu npotokon  nmedTarpamm
nonb3oBatrenss UDP (User Datagram Protocol). IIpotokon TCP
o0ecreunBaeT HaJEXKHYIO IMepeaady COOOMEHUN MEXIYy yIaJeHHBIMHU
NpUKJIAJHBIMU MpolleccaMu 3a c4YeT o0O0pa3oBaHHUS BUPTYaJbHBIX
coenunenuit. Ilporoxkon UDP oOecneunBaer mnepenauy NpUKIAIHBIX
MaKEeTOB JeTarpaMMHBIM CIOCOOOM.

0) BepxHuili ypoBEHb Ha3blBa€TCAd MNPUKIATHBIM. 3a JOJTHE TOJIbI
HCIOJb30BaHUS B CETAX pA3JMYHBIX CTpPaH M OpPraHU3alUM  CTEK
TCP/IP nHakomus O0onpIIOE KOJUYECTBO TPOTOKOJIOB U CEPBHUCOB

npukiaaHoro ypoBHsi. K Hum OTHOCSITCA  TaKue HIUPOKO
UCIOJIb3YEMbIE TIPOTOKOJIBI, KaK MPOTOKOJ KONMHUpOBaHHA (alyioB,
MPOTOKOJI AMYIISIUU TEepMUHama, MOYTOBBIN MpPOTOKOI,

UCIMOJIb3YEMbI B 3JIEKTPOHHOM MOYTE CETU, TUINEPTEKCTOBBIE CEPBUCHI
AocTyna K ynaneHHou wuHpopmamnuu, Takue kak WWW  u wmHorume
apyrue. OcTaHOBUMCS HECKOJIBKO MOJApPOOHEe Ha HEKOTOPBIX M3 HUX.
[IpoTtokon mepecwinku ¢ainoB FTP peanusyer ynajleHHbIH AOCTYyN K
¢aiiny. Jnga Toro, uytoObl oOecnedyuTh HaAeXHYyW mnepenauy, FTP
UCIIOJb3YET B KayecTBE TpaHCHOpPTa MPOTOKOJ C YCTAaHOBIEHHUEM
coenunenut - TCP. Tak, moap3oBaTenio MIPEIOCTABIISAETCS
BO3MOJXXHOCTh HMHTEPAKTUBHON pabOThl ¢ yJHaJEHHOW MAIIUHOM,
HampuMep, OH MOXET pacrnevyaTarh COJIEPKUMOE €€ KaTallorOB.
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a) Haxonen, FTP BpimonHAeT ayTeHTH()UKAUUIO MOJb30BaTEICH.
[Ipexxnge, yemM mMOAYy4YuTh JOCTyn K aiiay, B COOTBETCTBUU C
NPOTOKOJIOM MOJIb30BaTEIH JOJKHBI COOOIUTH CBOE UMS M Iap OJib.
Hns  nmoctyma K nyOdudHbIM KaTtajmoramMm FTP-apxuBoB Internet
napojibHas ayTeHTH(ukKauus He TpeOyercsi, U ee O0OXOAAT 3a CUEeT
MCIIOJb30BAaHMUS JUISI TAaKOTO JOCTyla NpPEeJONpeeIEeHHOTO HMEHH
nonws3oBarenss Anonymous. B creke TCP/IP MPOTOKOJI FTP
npejajaraeT HauOosee MUPOKUN Habop ycayr maias paboTel ¢ daitnamu,
OJHAKO OH SBJSETCS M CaMbIM CJOXHBIM [JII TPOTpaMMHUPOBAHUS.
[Ipunoxenus, KOTOpbIM He TpeOyroTcs Bce Bo3MoxkHocTu FTP, Moryr
MCIOJIb30BaTh APYrou, 0ojee 3KOHOMHUYHBIA MPOTOKOJ - MPOCTEUIIHI
npoTtokos mnepechuiku (daitmoB TFTP. DTtoT mnpoTokonl  peanusyer
TOJILKO  mepenady (aiyioB, TnOpuUYeM B KayecTBE TpaHCIOpTa
ucnonn3yercs 6onee npoctoit, yuem TCP, mporokon 0e3 ycTaHOBIEHHUS
coenunenus - UDP.

0) Tlpotokon telnet oOeccmeumBaeT mepenayy MOTOKa OaWTOB
MEXJAy TMpoLeccamMH, a TakXe MEXAy MpOoLeccCOM U TEPMHHAIOM.
Haunbonee 4yacTto 53TOT MNPOTOKOJ HCHOJb3yeTCA AJd OSMYJISALHU
TEpMHUHalla yAAJEHHOro KoMmmblorepa. [Ipm Hcnonbp30BaHUM cepBUCA
telnet  moap3oBarenb dbakTUYECKH yIpaBiasieT yAaJeHHBIM
KOMIIBIOTEPOM TaK €, KaK M JIOKAJbHBIM MOJB30BaTEIb, IOITOMY
TakoOW BuUA agocTyna TpedyeT xopomied 3amuthl. I[loaToMy cepBepsl
telnet Bcerma wcHoNB3yHOT KaKk MHUHUMYM  ayTeHTH(OUKAIUIO IO
napojiro, a MHorjga M 0oJjiee MOIIHBIE CpEACTBa 3al[UThl, HANpUMED,
cuctemy Kerberos. IIpotokon SNMP wucmoab3yercs misi opraHu3aiuu
cereBoro ymnpamieHus. M3nauanbHo npotokos SNMP Owin pazpaboran
sl yAAaJ€HHOTO KOHTPOJs M  yIOpPaBJIE€HUS  MapuipyTH3aTOpaMu
Internet, koTopeie TPaAUIMOHHO YacCTO HA3BIBAIOT Takxke Huio3amMu. C
poctom mnonyiaspHocTu npoTtokoa SNMP cranum npuMeHATsr U I
yIpaBJIEHUs JIOOBIM KOMMYHHKAaIlMOHHBIM 00OpYyJOBaHUEM.
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a) Ilpo6aema ynpaBnenuss B nmpotokoie SNMP pasnensercs Ha
nBe 3anmauu. llepBas 3amaua cBsA3aHa ¢ mepenadeid MHGOpPMAIUM.
[IpoTokonsl mepemauw ymnpapisgiomed HWHOOpPMAIUU  ONPEACISIOT
nponenypy  B3aumoperctBus  SNMP-arenra, paGorTarmomero B
yrnpaBisiemoM oOopynoBanuu, u SNMP-mounutopa, paborarmmero Ha
KOMIBIOTEpPE AaJIMHHHUCTpATOpa, KOTOPHIH YACTO Ha3bIBAIOT TaKXke
KOHCOJIbIO ympaBieHus. [IpoTokonbl mepenayu OmpeneasiioT popMaThl
CoOOMeHN, KOTOPHIMH OOMEHHMBAIOTCS areHTHl W MOHHUTOp. BTopas
3a/aya CBs3aHa C KOHTPOJUPYEMBIMHU NepEeMEHHBIMU,
XapaKkTepU3yIOIUMH COCTOSIHHE yIpaBlIsieMOTO yCTpoOiicTBa.
CranpmapTel periaMeHTUPYIOT, KaKWe TaHHbIE JOJDKHBI COXPaHIThCA U
HAaKaIlJIuWBaThbCs B YCTPOMCTBaX, UMEHAa OTUX JAHHBIX M CUHTAKCHC
stux wuMeH. B cranpmapre SNMP onpeaenena cnenudukanus
uHpopManMoHHONW 0a3pl JaHHBIX yHOpaBieHUs ceTbio. Kaxasli
koMmnbloTep B cetu TCP/IP umeer anpeca Tpex ypoBHEH.

0) JloxanpHbI aJpec y3Jia, ONpPEIENsEMbI TEXHOJOTUEN, C
NOMOIIBIO KOTOPOW MOCTpPOEHAa OTAEJbHAsi CE€Th, B KOTOPYK BXOJHUT
NaHHBIA y3en. ns y3710B, BXOASIMIMX B JIOKaJdbHbIE ceTH - 3To MAC-
aigpec CEeTeBOro ajanTepa WJIM NOpTa MapumpyTui3aropa. IOTH aapeca
Ha3HA4YalwTCd  MNPOU3BOJIUTEISAMU o0opyJnOoBaHUS U SABISIOTCSH
YHUKaJIbHBIMU aJpecaMu, TakK Kak yIpPaBJISIOTCS LEHTPAIU30BaHO.
JIns Bcex CYWECTBYIOMIUX TEXHOJOTWM JokanbHbiXx ceTeid MAC-anpec
umeeT popmar 6 OaiiToB: crapmmue 3 Oaita - uaeHTUPUKATOpP GUPMBI
npou3BOAUTENSI, a Miaamue 3 OaliTa Ha3zHA4YaKOTCS YHUKaJbHBIM
obpazom camuMm TnpouszBoauTeneMm. Jlng y3ios, BXOJSIIUX B
rimo0anbHBIE CETH, JOKAJNbHBIM ajpec Ha3HadaeTcs aJMUHUCTPATOPOM
rno6anbHON ceTh. DTOT aapec HUCHOoJb3yeTcs Ha ceTreBoM ypoBHe. OH
Ha3HayaeTcs aJMHUHUCTPATOPOM BO BpeMs  KOHPUTYpHUPOBAHUS
KOMIOBIOTEPOB M MapuipytuizatopoB. IP-anpec  coctoutr wu3  AByX
yacTel: HOMEpa CETH W HOMeEpa y3Jiia.
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a) Homep cetu wMoxer ObITh BBHIOpaH aJAMUHUCTPATOPOM
NpOU3BOJBbHO, JNHOO Ha3HAUYEH MO PEKOMEHIAUUHU CHEHHAIbHOTO
noapasneiieHuss Internet, ecnu ceTh NOoJKHa paboTaTh Kak cOCTaBHas
gyacth Internet. OOwyHO mpoBaitgepsl ycayr Internet mnonyuaror
nuama3zoHsl agpecoB y moapasaenenuit NIC, a 3atem pacnpenensior
uxX Mexjay cBoumMu abonentamu. Homep y3na B mnpotokose |IP
Ha3HayaeTcs HE3aBUCHUMO OT JIOKaJbHOTO ajpeca ys3ua. Jlenenue |P-
aJpeca Ha IMoOJie HOMEpa CEeTH U HOoMepa y3ia - Tubkoe, U TpaHHlA
MEXAY ATHUMHU NOJSIMHU MOYKET YCTAHABJIMBATHCS MPOU3BOJIBHO. Y3el
MOJKET BXOJIHUTh B HEeCKOJbKO |P-cereil. B 3ToM ciydae y3en J0JXKEH
uMeTh Heckoubko IP-agpecoB, mo uywcny cereBbix cBA3ed. Takum
obpaszom |IP-anpec xapakTepu3yeT HE OTAEIbHBIH KOMIBIOTED WU
MapumpyTu3aTtop, a OJHO ceTeBoe coeauHeHne. CHMBOJBHBIN
uneHTuuKaTop-uMa. ODTOT ajpec Ha3zHadyaeTcs aJMUHHUCTPATOPOM U
COCTOUT U3 HECKOJIbKUX YaCTEH.

0) Taxoit anpec, HazpiBaeMbli Takke DNS-umenem, ucmonbizyercs
Ha TMPUKJIAJHOM YpOBHE, Hampumep, B nportokonax FTP wmmm telnet. B
npotokosie IP-agpec y3ma, To ecThb aapec KOMIObIOTEpa WM MOpTa
MapuipyTu3aTopa, Ha3HA4aeTcsd MNPOU3BOJBHO AJIMUHUCTPATOPOM CETH
U NpsAMO HE CBsA3aH C €ro JIOKaJbHBIM aJpecoM, KakK 3TO CAEJaHo,
HanpuMmep, B mpotokose IPX. IMoaxox, ucnonbsyemsiii B IP, ygo6HO
HCIOJIb30BaTh B KPYMHBIX CETAX KaK MO MPUYUHE €r0 HE3aBUCUMOCTHU
oT (QopmMara JOKaJbHOrO ajpeca, TaK U MO MNPUYUHE CTAaOHUIBHOCTH,
TaK Kak B IPOTUBHOM cjy4yae, IPU CMEHE Ha KOMIIBIOTEPE CETEBOIO
ajamnTtepa, dTO U3MEHEHHUE JOJDKHBI Obl OBITM yYHUTHIBATH BCE aJpecaThl
BCeMUpHOUN ceTu Internet (B TomM ciydae, €ciu Ce€Th MNMOJKJIKUYEHA K
Internet'y). JlokanpHblll agpec ucnoib3yercss B nmpoTokoje IP Tonbko
B Mmpejeiax JIOKaJbHOW ceTH mNOpu OOMEHe JaHHBIMU MEXIY
MapUIpyTH3aTOPOM U y3JIOM 3TOW CETH.
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a) B npumenmeM makete 3TOT aJpec HE yKa3aH, MO3TOMY NEpen
MapuIipyTU3aTOpOM BCTaeT 3ajadya MOHCKa ero mo wu3BecTHomy IP-
aapecy, KOTOpPbIM yKa3zaH B IaKeTe B KadecTBe ajapeca HazHaueHus. C
AHAJOTUYHOW 3aJa4Ye€ill CTAJKUBAETCA M KOHEYHBIA Yy3€J, KOrjaa OH
XO0YET OTHNPaBUTh MMAKET B YyJIAJEHHYK CEThb YE€pe3 MapupyTu3artop,
MOAKJIYEHHBIM K TOM K€ JOKAJIbHOM CETH, YTO W JaHHbIKM y3en. s
omnpejaeieHus JokKaabHOro ajapeca mno IP-anpecy UCHOJb3yeTCS
npoTokoJ pazpemeHus azapeca. [Iporokon ARP pabGortaetr pa3iudHbIM
o0pa3oM B 3aBUCUMOCTH OT TOTO, KakOW TMPOTOKOJ KaHaJIbHOTO
ypOBHA paboTaeT B JaHHOW CE€TH - MPOTOKOJN JIOKAaJbHOW CETH C
BO3MOXXHOCTBK MIMPOKOBELIATEIBHOIO JIOCTYyIlla OJHOBPEMEHHO KO
BCEM y3JaM CETH, UJIH K€ MPOTOKOJ rio0albHOW CETH, KaK MPaBHUIIO
HE TMOAJAEPKMBAKIINKA [MUPOKOBEMATENbHBIN JocTyn. CymecTByeT
Tak)Xe TPOTOKOJ, pemaroumuid oOpaTHyw 3agauy - HaxoxjaeHue |P-
ajJpeca 1o U3BECTHOMY JIOKaJIbHOMY ajpecy.

0) OH Ha3bIBa€TCAd pPEBEPCUBHBIN U HCHOJB3YETCA MPH CTapTe
0C3IMCKOBBIX CTAHIMM, HC 3HAIOIIMX B HadaJIbHBIE MOMEHT cBoero IP -
azpeca, HO 3HAIOUIMX aJPecC CBOEr0 CETEeBOTo ajaamnrtepa. B mokalbHBIX
cetssx mnpotokoa ARP wucmonap3yer mupokoBematrelbHbIE KaAgpbl
NPOTOKOJIa KAHAJIBHOTO YPOBHS JJs MOMCKA B CETU y3Ja C 3ajJaHHbIM |P-
aapecoM. Y3el, KOTOpOMY HYXKHO BBINOJHUTH oToOpaxenue IP- agpeca
Ha JoKalbHBIM ajapec, ¢opmupyer ARP 3ampoc, BkiaabiBaeT ero B
KaJIlp MPOTOKOJa KaHAJIbHOTO yPOBHS, yKa3biBas B HEM H3BECTHHIN |P-
aapec, ¥ pacchblUlaeT 3alpoc MIKUPOKOBEIIATENbHO. Bce y3ibl TOKanbHOU
cetu nonyuatroT ARP 3anpoc u cpaBHuHBarT yka3aHHbII TaMm |P-anpec ¢
cobcTBeHHBIM. B cinyuae ux coBmnagenus yszen popmupyer ARP-otser,
yKa3biBaeT cBoM |P-anpec u cBOW JNOKanbHBIA aapec U OTHPABISET €ro
yKe HampaBieHHO, Tak kak B ARP 3ampoce oTrnmpaBuTenb yka3biBaeT
cBOM nokaabHbIM agpec. ARP - 3anpocbl U OTBETHI HCHOJB3YIOT OJUH U
TOT Xe gopMar makera.
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a) Ilnmatrpopma .NET ocHoBana Ha eaumHOH OOBEKTHO-
OPUEHTHPOBAHHOM  MOJenHu; BCE€  CEpBHUCH, MpeJOoCTaBsIeMble
nporpaMMucTy miatdopmMoil, odpopMmIeHbB B BHAE €IUHOU HEpapXHUU
KJaccoB. OTO pemaerT MHOrue npodieMbl NIpOTrpaMMUPOBAaHUS Ha
mnatpopme  Win32, Korga  OOJIBIIMHCTBO byHKIUA OpLIU
cocpenorouensl B COM-o6bekTax, a HEKOTOpHhIe byHKUIHU
HeoOxoauMo Obimo BbI3bIBaTh uepe3 DLL. bmnaromaps Ttomy, dYTO
npomexytounoe npeacrtaBienue .NET He mpuBszaHo k kakoul -nubo
ninatgopme, MpuUiIOXKeHUs, co3ganusle B apxutektype.NET, saBustorcs
MHOTOMIATGOPMEHHBIMH. [Tnardopma NET MIPEIOCTABISAECT
ABTOMATHUYCCKOC VYIIPpABJICHHUC pPCCypCaMHU. 910 pemactT MHOI'MC
pacIpoCTpaHCHHBIC MPOOJIEMBI, TAKHE KaK YTCUKH MaMsITH, TOBTOPHOE
ocBoOOXAeHNE pecypca u T.1. Ha camom nene, B .NET BooOmie Her

HUKAKOTO CIoco0a sIBHO 0CBOOOIUTH pecypc!

0) W3-3a >TOro ycTaHOBKa HOBOTO MNPHUIOXKEHUS MOXKET NPUBECTHU
K TNpeKpaneHuo paboThl paHee YCTAHOBIEHHOrO0 MpPUIOXKEHHA. B
apxutektype .NET ycTraHoBKa TNpUIOXKEHUS MOXKET CBECTHUCh K
NpOCTOMY KOMUPOBAaHUIO BceX (aitioB B ompenesieHHBIH kaTtanor. [lpu
YCTAaHOBKE HCHOJB3YIOTCS KpuUNTorpaduueckue CTaHIapThl, KOTOpPHIE
MO3BOJIIIOT NpPHUIaBATh pa3Hyl CTelneHb JOBEpUS Ppa3IUuYHbIM
MoayJisiM npunoxenus. Hakoneu, npunoxenus .NET He ucnonap3yror
peectp Windows — BO3MOXHOCTH OTKa3aThCs OT  peecTpa
JOCTUraeTCsl 3a CUET HMCIOJb30BaHUS MeXaHu3sMa memaoanuvix. Kon,
crenepupoBanubii  anga  .NET, wMoxer OBITH NIPOBEPEH  HA
0e30MacHOCTh. OJTO TapaHTUPYET, UTO MPUIOXKEHUE HE MOXKET
HaBpEAUTh TMOJb30BATENI0 WMJIM HAPYMUTh (YHKIUOHHUPOBAHUE
oneparuoOHHON cuctembl. Takum oOpa3om, mpunoxenus ans .NET
MOTYT OBITh cepTUPHUUIUPOBAaHBI Ha Oe3omacHOCTh. OOpaboTka OmMMUOOK
B .NET Bcerma mnpou3BOAMTCS Yepe3 MEXaHU3M HCKIOYUTEIbHBIX
CUTYaLUM.
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a) BepostHo, cambiM OonbpmuMm obOemanuem .NET ocraercs
MEXBbIA3BIKOBOE B3aUMOJIEUCTBUE. Bnepsrie B UCTOPUHU
OpOrpaMMHUPOBAHUS MOSBISETCA €AWHAas1 MOJENb, I03BOJIAIONIAs Ha
PAaBHBIX YCJIOBUAX IOJB30BATHCS PAa3JIMYHBIMU S3BIKAMHU JUIS CO3JaHUSA
npunoxenu. Tak kak MSIL He 3aBUCHT OT HCXOJHOTO S3bIKA
NporpaMMHUpPOBAHUA UMW OT weneBoid miaarpopmel, B pamrax .NET
CTAHOBUTCS BO3MOXXHBIM pa3BUBaTh HOBBIE MporpamMmbl Ha 0ase

CTapplX MmporpaMM — TpHYeM W TEepBBIA, U BTOPOU  SA3BIKH
NpOTpaMMHUPOBAaHHsS HE TaK yX BakHbl! EcTecTBEHHO, 4TO IS TakoOTO
noaxona K pa3paboTke mporpaMmM  HEOOXOJIUMO 00eCcmevYuTs,

HalmpUMEpP, MEKBA3BIKOBYIO OTIaAKy (MHOTHE CTaJKHBaIHUCh C
TPYAHOCTSIMH OTJIaAKu Ipu Bei3oBe C++ Oubmumorexku w3 Visual
Basic). Visual Studio.NET moaaep:kuBaeT 3TOT MPOLECC MPO3PAYHO
I TOJb30BATENs W HE JejacT pa3Inddil  MeXIy sS3bIKaMH, Ha
KOTOPBIX OBIIO HANMCAHO UCXOAHOC MPHUIIOKEHHUE.

0) Ilepeuucnennsie Bbie ocobeHHoctu mnnatdpopmber .NET
MO3BOJIAIOT JOOUTHCS TPOCTOTH MOBTOPHOTO HCIOJB30BaHHSA KOJI a.
Panpme mnmatrpopma Win32 mo3BoJsisiia MOBTOPHOE MCIHOJIb30BAHHE
Tosbko Ha ypoBHe COM-KOMMOHEHT; Temepb MOXKHO TOBTOPHO
UCIOJIb30BaTh KJAacChl W HACJIEJAOBATHh OT HHUX CBOU  IMPHUIOXKCHUS.
CaMbIM  OMmMYTHMBIM  HEJIOCTATKOM ABISETCS  CYIIECTBEHHOE
3aMeJJICHUE BBIMTOJHEHHUS MpOrpaMM. OTO HEYIAMBHTEIbHO, TaK Kak
MEXIy  HUCXOIHBIM  SI3BIKOM W MalIMHHBIM  KOJOM  BBOJUTCS
JOTIOJTHUTENbHBIN ypoBeHb. OIHAKO TPOMEXKYTOUHOE MpPEJCTaABICHUE
.NET ¢ camoro mnHauana MPOEKTUPOBATIOCH C TpULEJIOM Ha
KOMIUJISIIIMIO BpeMeHHM HCHojHeHus (B oriamyue, oT Java bytecode,
KOTOPBIN pa3pabaTeiBajics ¢ MPUIIEJIOM Ha HHTepnperanuip). Jpyras
npobisema .NET 3akmrouaeTrcs B ToM, 4TO MpuU €€ CO3JaHUU OCHOBHOU
ynop Obu1 caenan Ha C++/ Java-momoOHBIE SA3BIKM  (Hampumep,
KOHCTPYKTOPHI ¢ MMEHEM, paBHbBIM UMEHU METOJa).
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2 CJIOBHUK INPO®ECIMHOI JIEKCUKH

2.1 TEXHIYHA TEPMIHOJIOI'TA

OJIOKUPOBKA
OJIOKUPOBOYHBIN

OJIOKUPYEMBIN JTaTYHK

BaJIUK

B. BBITSTUBAIOIIINN

B. BBITSDKHOM
BaJIMKOBBIN
BCHTHJIb

B. YIIPaBJISIEMBbIN
B3aMOJICHCTBOBATh
BO3CHCTBHUE

B. MarHUTHOE
BOCIIPOU3BEJCHUE
BOCCTAaHOBHUTECIBLHBIN
BpaliaemMbln
BpAIaTEIbHbBIN
BpAIArOIIA I
BpaIllCHUE

B. 3aMeJIJICHHOE

B. HETMIPEPBIBHOE
BBIJICT
BBITIPSIMUTEIIb
BBICOKOJIETUPOBAHHBIN
BSI3KOCTh
TEHEPUPOBATH
r'HOKOCTD
ropeJika

I. JOJOeXKHas

. KEpOCUHOBAS

I'. KHCJIOPOAHO-allCTHIICHOBAA

OJIOKYBaHHS

OJIOKYBaIbHUN

npud. OJIOKyBaHUH, OJIOKOBYBaHUH,
pui1.0JOKIBHUH

BaJIVK;

BaJIMK BUTSTalOYMI;

BaJIMK BUTSKHUHN

BAJIMKOBUM, BATKOBUI

BCHTHIb

BCHTHJIh KEPOBAHUIMA

B3a€EMOIISTU

Jlisl, BIIUB, -BY;

i1 MarHITHA

BIJITBOPEHHS

B1JIHOBHUH, BIJI0OYTIOBHUH, B1J10Y10BUUIA
obepranuit

obepTalbHHM

npud. o0epTarouui, mpui. 00epTaTbHUN
o0epTaHHS;

o0epTaHHs CIIOBIJIbHEHE;
obOepTaHHs Oe3nepepBHE

BILUTIT

BUTIPSIMITSTY

BUCOKOJIETOBAaHUM

B’SI3KICTh

reHepyBaTu

THYYKICTh

NAJbHHK;

[MaJbHUK JOBOAIBHUI

MaJbHUK TaCOBU;

IMaJIbHHUK KHCHGBO-&HCTHHCHOBHﬁ;
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. KUCJIOPOAHO-BOJOpOAHAA
. MHOTOIlZTaMCHHaA

r
r
. pereHepaTuBHas
T. C IyTbEM

r

. CBapo4Has
rpy3
IIBIOKCHUEC

1. BUXPEBOE

1. BO3BPATHO - ITOCTYIATEIbHOE

1. BpalllaTeIbHOE

JI. EMKOCTHBIM
JIaBJICHUE

II. U30BITOYHOE

1. AHAYKTUBHOE

. IPOBOJIOYHOE
JIBONYHBIN
JBYTaBPOBBIN
JIBYXCJIOMHHUM
JIEKOIUPOBAHUE
ECITUYHBIN
nyOIMpoBaHUE
€MKOCTb
KECTKOCTD
KHUIKOTEKYUECTh
3aKajaka

3.MacJIsiHas

3. TNIaMeHHas

3. IOBEPXHOCTHAS

w

. C OXJIQXKJICHUEM B BOJIE

w

. CKBO3HAs
3. cTyneHuaras B
3. YACTUYHAS

3aroTOBKa

3arpyska

3a30p

MajJbHUK KHUCHEBO-BOJHEBUIA;
najgbHUK 0araTonoJyMeHEeBUI;
NaJIbHUK PETeHEPAaTUBHUM;
NaJbHUK 3 TyTTIM;

NaJbHUK 3BapIOBAIIBHUI
BaHTaX

pPyX;

PyX BUXPOBHH;

PyX MOBOPOTHO-NOCTYIAJIbHHUIA;
pyx oOepTanbHUi;

pyX €MHICHUHI

THUCK;

HaJMIPHHUI THCK;

IHTYKTUBHUK;

IPOTSIHUM;

NBIMKOBHIA

JBOTaBPOBUI

JIBOIIAPOBUI

JEKOYBaHHS

JIECATKOBUN

yOJIFOBaHHS

€MHICTb, (BMECTUMOCTH) MICTKICTb
AKOPCTKICTh, -KOCTI
PIIKOTEKYYICTh, ~4OCTI
rapTyBaHHS;

rapTyBaHHsI y MacIIi;
rapTyBaHHsI IOJYMEHEBE;
rapTyBaHHS [IOBEPXHEBE;
rapTyBaHHs 3 OXOJIOJ)KEHHSIM Y BOJII;
rapTyBaHHsI HACKPI3HE;
rapTyBaHHsI CTYIIHYACTE;
rapTyBaHHS YaCTKOBE
3aroToBaHKa; (ICHCTBUE) 3aTOTIBIIA
3aBaHTAXKECHHS

IPOMIKOK, -KKY; 3a30p —3a30py
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3aKOpOTKa
3aMeJIJICHHE
3aMeJICHHBIN
3aMeIITh
3aMKHYTBIN
3aTyIUICHUE
3alura

3. MeCTHas

3. CTpyHWHas
WCTOYHHUK

1. TUTAHUS
M3JI0KHUIIA

1. CTaJIbHAs
N30BITOYHOCTD
N30BITOYHBII
W3HAIIMBaHHUE
U3HOCOCTOMKOCTh
HUCXOIHBIN
KoJieOaHHe

K. TIOTNepeyHOe
KOpoOKa
KOpoOKa criopocTeit
KOppo3usi
JIETUPOBAaHUE
JIETUPOBAHHBIN
JIETUPOBATH
JEruPYIOIIUT
JIUTOU
JINTE
MeJlb
MEJIKOCEPUNHBIN
MHO>KECTBEHHBIN
MOIITHOCTD
HajJagka

HaJ1aJJ0YHBIN

3aKOpOTKa

CIIOBUILHEHHS

CIIOBUILHEHHUN
CIIOBUJIbHIOBATH, YIIOBUIbHIOBATH
3aMKHEHUU, 3aMKHYTHU
3aTyIUICHHS

3aXHCT;

3aXHCT MICIIEBHI;

3aXUCT CTPYMUHHUUI

JOKEPEIO;

JKEPENIO KUBJICHHS
BUJIMBHUIIS,

BUJIMBHUIIS CTAJIHHA;
HaJMIPHICTh

HaJ[JIUIITKOBUM, HAIMIpHUI
3HOIIIYBaHHS, CITPallbOBYBAHHS

3HOCOCTIHUKICTD, -KOCTI

MOYATKOBHM, TIEPBUHHUN, BUX1THUM

KOJINBAHHS;
nonepevyHe KOJIUBaHHS
KOpoOKa

KOpOOKa MIBUIKOCTEH
KOpOo3is

JIeTyBaHHS

JIETOBaHUM

JIETyBaTH, -YeII
JETYIOUUI

JINTUH, BUJIUBAHUN
JUTTS

MI1Ib

npiOHOCEpITHUN
MHOKUHHHMN
HOTYXHICTh
HaJIaroJKEHHS, HAJIaroKyBaHHS

HaHaI‘OI[}KYBaHI)HI/Iﬁ
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HAJIOXKCHHE
H. nepopmaruu
HariaBKa
HanpsHKCHUE
HACTparBaeMbIii
HACTpanBaHUE

HACTPauBaIOLINI

HU3KOJICTUPOBAHHBIT
0OMOTKa
OOMOTOYHBIH
00001maTh

oOpabaTbIBaroIIUit

00paboTka
OTPAHUYEHUE
OKOHYATEJILHBIN
OCHAaII[CHUE
OCTaTOYHBIN
OT/CIIKa
OTKUT
OTKUTaTh
OTKJIOHCHUS
OLLYTUMBIN
nepenayda
MATAIONNNA
IIaBKa
MJIaBKUM
MJIaBJICHUE
MJIaBHOCTD
MJICHOYHBIN
MJIOCKOCTh
TMOBEPXHOCTh
MOJIBapKa

HO,Z[BPI)KHOﬁ coCTaB

HaKJIaIaHHS;
HaKJaJaHHAa Aedopmartii
HaIIaBJICHHS, HATIABKa;
Harmpyra

IPUJI. HACTPOIOBAHU M

HaCTPOKOBAHHA, HAJIAAHYBAHHA

IpUY. HAUTAIHYIOUMH,
MIpHJI. HaJlaHyBaJIbHUM
HHU3bKOJICTOBAaHMI
00MOTKa

00MOTKOBHI, 0OMOTYBaTbHUI
y3araJlbHIOBaTH
IpU4.00poOIIII0OUHiA,

puiI. 00pOOIIOBATEHUN
00poOKa, 00poOICHHS
0OMeKEeHHS

OCTAaTOYHHUU

OCHACTKa, OCHAIIICHHS
3aJIMIIIKOBU I

00poOneHHs1, o0poOKka
BiJIMAJI, -JIy, BiIMAJTFOBAHHS
BlIIAIIIOBATH

BIIXUJICHHS, BIAXWIL, -JIy
BIIUYTHUH

nepeaava

IIPUY. )KUBJSTYMM; TPUIL)KUBUIBHUN

IUIAaBKA, IJIaBJICHHS
TJIaBKUM
ILIABJIEHHS
ILUIABHICTD
ILUTIBKOBUI
ILIOLMHA
TTOBEPXHS
T1IBapIOBaHHS

PYXOMMH CKJIa]1
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MOJABMKHOCTD
MOJICOEAMHEHHBIN
MOJICOCIUHSTD
MOJI3Y4YECTh
MMOCTOSIHCTBO
MMOTOK
MpEBpPALIEHNE
npeaen

KOHEUYHBIH TI.

I. yIPYTOCTH
I1. YCTOMYMBOCTH

I1.TOITyCKaeMBbI
IIPEIEIbHO
IIpEACIIbHBIN
MPEUMYIIECTBEHHBIN
MPEUMYIIECTBO
npeoOpa3zoBaHue
npeobpa3oBarTeib
npepbIBaHuE
MIPUBO/T
1. OBICTPOJECHCTBYIOITUH
I1. BCIOMOT'aTEJIbHBIN
. MHOT'OJIBUTATEJIbHBIN
1. OAUHOYHBIN

IIPUMBIKAHHUC

ITPUMBIKATb

MPUMBIKAFOIIIAN

IIPpUOCTAHOBKA

IPUITYCK

IMpucajaka

PYXJIMBICTb

pUETHATLHUAN, T IIMKHCHUHA
PUETHYBATH, T AMUKATH
MOB3YyYICTh, ~4OCTI

CTaJIICTh

MOTIK

IEPETBOPCHHS

Mexa, TpaHulLs;

(M3MepeHus1) KiHIIeBa TPAHUIIS;
MeXa BUMIPY;

IPAaHULIS PY>KHOCTI;
TpaHUIlS CTIMKOCTI;
JOIyCTUMA IpaHULS (MExKa)
IPaHUYHO

IPaHUYHUMN, T1ACHITIOBAHHS
MIEPEBAXKHUIN

nepeBara

IMCPCTBOPCHHA, IICPCTBOPIOBAHHA

NEepETBOPIOBAY
nepepuBaHHS

IPUBOJ;

IPUBO]T MIBUIKOISTTHHUM;
IPUBOJI TIOTIOMI>KHHUIA;

MPUBOJ] OaraToIBUTyYHHU;
MPUBOJ OJTMHOYHUH
PUMHUKaHHS;, (IPUCOCTUHEHUE)
NpUEAHYBaHHS; (IPUJICTAHKE)
pUISTaHHS

IPUMHUKATH; (TPUCOETUHSTD)
NpUeEIHYBaTU

MPUJIETIINHI, TPUICKHUN
(CMEXXHBIN) CyMIKHHM
MPUTTUHEHHS

IPUITYCK,-KY

npucajka; (IeicTBre) MpUCaIKyBaHHS;

249



IIPUCATOYHBIN

HpI/ICHOCO6HGHI/I€

MpUXBaT
MpUXBaTKa
MIPOBOJIOKA
MPOKUTAHUE
I1. OTBEPCTUSA
MIPOU3BOAUTEIH
MIPOU3BOIUTEIBHOCTD
I1. TApaHTUPOBAHHAs
I1.JIcHCTBUTEIbHAS
II. CYyTOYHAas
I1. YacoBas

IMPOU3BOAUTDL, IIPONU3BCCTU

MIPOU3BOJICTBO
. eIUHUYHOE
II. KPYITHOCEPUHNHOE
. MaCCOBOE
. MEJIKOCEPUIHOE
1. TOTOYHOE
MIPOU3BOJIbHBIN
IPOKAJIUBATh
MPOKAJIMBAEMOCTh
IpoKaTKa
HeTpepbIBHAS 11.

MIPOKATHBIN

IIPOKATBIBAEMBII

ITPOKAaTbhIBATH

(OKOHY. JIEHCTBHE) TPUCAIKEHHS,
NpUCATHUIN; (CITy>KaIIUU AJIsl IPUCAIKH)
npUcaIKyBaIbHUN

(IEMCTB.) MPUCTOCYBAHHS,

(ycTp.) mpUCTpiid, -poro

npuxBaT (IHCTpPyMEHTA)
IpUXBavdyBaHHS

TpIT

POIATIOBAHHS;

IIPOTIAIIOBaHHS OTBOPY
BUPOOHUK, -Ka
IPOIYKTUBHICTh,-HOCTI;
IPOJYKTUBHICTh TAPAHTOBAHA,
MPOIYKTUBHICTb JIIMCHA;
IPOTYKTUBHICTB JI000BA;
IPOTYKTUBHICTH MIOTOINHHA;

1 (nenatp, coBepiaTh) pOOUTH, 3pOOUTH;
(MpOBOAUTH) MIPOBAJAUTH, IPOBECTH;
2 (BbIpabaThIBaTh) BUPOOJISTH,
BUPOOJIIOBATH, BUPOOUTH
BUPOOHHUIITBO;

BUPOOHUIITBO OJTMHUYHE;
BUPOOHHUIITBO BETTUKOCEPIIHE;
BUPOOHUIITBO MaCOBE;
BUPOOHUIITBO ApiOHOCEDIitHE;
BUPOOHUIITBO MOTOKOBE
TIOBUILHUI

IPOrapTOBYBATH, -BY€IIT
IPOrapTOBYBaHICTh, -HOCTI
IIpOKaTKa, MPOKaTYBaHHS;
Oe3rnepeBHE MPOKATYBAHHS
IPOKATyBAIbHH; TPUJII.(CTIOCOOHOCTb,
CBOMCTBO) MPOKATHUI
IIPOKATyBaHUM

IPOKaTyBaTH
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MPOPE3UHEHHBIN
IIPOCIIONKA
IIPOCMOTP
IPOCTPAHCTBEHHBIN
IIPOTSKEHHOCTD
IIPOYHOCTH
pa3bEMHBIN
pacKuciIeHue
pacrieyararb
pacIuiaB
PacCILIaBIATH
pacnoJiaratb
PaCIONIOKEHUS

pacTBop

pacdeT
padbuHUpOBaHUE
pe3anue
peslienepxareinb
pe3noa

pecypchl
CaMOOTBUHYMBAHUE
CaMOTOPMOXKEHHE
cOOpOYHBII
CBapUBaEMOCTh
CBapuBaTh, CBAPUTh

CBapka

C.aBTOMaTH4YCCKasa

C. QprOHO-AYroBas

c
c
c
C. BHAITyCK
c
c

. JaBJICHUEM

. @TOMHO-BOJIOPOTHAS
. AlIETHWJICHO-BO3AyIIIHAS

. AICTUIICHO-KHUCJIOPpOdHAaA

. BOJIOPOAHO-KUCIOPOIHAS

IPOTYMOBAaHUI

IIPOIIAPOK, -PKY

(mporec) mepersia

MIPOCTOPOBUI

IPOTSKHICTD, TOBXKUHA

MIIHICTb, ~HOCTI

PO3HIMHHIA; (Pa3bEMHOCTH) PO3HIMHICTh
PO3KHCIICHHS

PO3IpyKyBaTU

po3IuiaB

PO3IUIABIIATH, -JISTEIT
pPO3TaIIOBYBATH

pO3TaITyBaHHS

PO34MH, -HY; (HOXKHHUII,

HUPKYJIS U T.I1.) PO3XUJI, -JIy
PO3paxyHOK, -HKY

padinyBaHHS

pi3aHHs, KpastHHS

pi3lieTpumad, -ua

pi3p0a

pecypcu

CaMOBIJITrBUHYYBaHHS
caMOTaJIbMyBaHHSI

CKJIaJaJIbHUHU

3BaprOBaHICTh, ~-HOCTI
3BaprOBaTU, 3BAPUTH
3BaprOBaHHS,

3BaprOBAaHHS aBTOMATHYHE;
3BapIOBaHHS apTOHO-TYTOBE;
3BapIOBAHHS aTOMHO-BOJICBE (JICHCTBUE);
3BapIOBAaHHS AllETUJICHO-TIOBITPSHE;
3BapIOBAaHHS alleTHJICHO-KUCHEBE;
3BapIOBAaHHSI BHAITYCK
3BapIOBAaHHSI BOJIHEBO-KHCHERBE;

3BApPHOBAHHSA THCKOM;
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C. KOHTAaKTHas
C.Ky3HE4Hast
CBapKa IJIaBJICHUEM

C. 1. moj pyrrocom
C. I1. TIOTOJIOYHAs
C. II. TOUCYHAas
CBapHOU
CBApOYHBIN
CBEpJICHUE
CBEPJIMJIBHBIN CTAHOK
CeThb
CCUCHUE
C. paguagbHOE
C. TIOTIEPEYHOE

CKOJIBXKCHHC

. JJIETUPOBAHHBIN

. Harapa

. IPOMEXKYTOYHBIN
. TACCUBUPYIOLIU I
C. IPOBOASILINM

CcMa3Kka

CMAa304YHO-OXTaXXIaroMne

CMeEIIEHNE
COBMEIIECHHE
COEMHEHNE

c. 6e3 3a3opa
. THOKOE
. BpalaroIieecs
. KECTKOE
. 3aI10 UTHIIO
. 3B€310M1

. HaXJIECTOYHOE

o o o o o O O

. IINIOTHOC

C. IOABHXXHOC

3BapIOBAHHS KOHTAKTHE;
3BapIOBAHHS KOBAJIbCHKE;
3BaprOBaHHS IJIABJICHHSM;
3BapIOBAHHSI IJIABJICHHSM IT1]T (hITIOCOM;
3BapIOBAHHSI IJIABJICHHSIM CTEIHOBE;
3BapIOBAHHS IJIABJICHHSIM TOYKOBE
3BAPHUI

3BAPIOBAILHUN

CBEJIIHHS. CBEP/ICHHS
CBEpJIIILHUN BEpCTaT

Mepexa

NEPETHH, -HY, Iepepi3, -3Y;

nepepis3 pajilaabHui;

nepepi3 rnornepeyHui

KOB3aHHS ,CKOB3aHHS

a1ap, -py;

ap JEroBaHUM;

niap Harapy;

rap MPOMIKHHIA,

11ap NaCUBUPYBAIbHUM;

1ap MpOBIAHUM

3MalleHHS, 3MalyBaHHsI, 3Ma3yBaHHSI
MaCTUILHO-0XOJI0KY IOl

3MIIIEHHS

cyMilIeHHs; (YCIIOBUI) MO€ETHAHHS
3’€IHAHHS, CIIOJIYKa;

3’eHAHHS 0€3 3a30Da;

3’€IHAaHHS THYYKE;

3’€THaHHSA 00EPTOBE;

3’€IHaHHS KOPCTKE (TBEPIE);
3’€IHAaHHS BP1BEHb, BLUIEPTh;
3’€JIHaHHS 31PKOIO;

3’€JIHAHHS HAITYCTKOBE;

3’€IHAHHS MIITHE;

3’€ITHAaHHS PYXOME;
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. pazbopouHOE

. pa3bEMHOE

o o o

. CBapHOE

o

. CBUHYMBAHHEM
C. CTyneH4aToe
C. CIIMBHOE
C. TaBpOBOE
CcO00IIaTh
CcOoOOIIeHHUE

CONPOTUBIICHUE

c. oOpaTHoe
COPTOINPOKATHBIN
COCTaB

CILJIOIITHOM

CTaJb
C. ayCTCHUTHAas
c. OBICTpOpEXKyIIIas
C. BOpOHEHAs
C. BBICOKOKau€CTBEHHas
Cc. padbuHUpOBaHHAS
C. CaMO3aKaJUBaOIIAs
C. YIJIepOAUCTAs
CTaJICIIUTCHHBIN
CTaHOK
CTEpKEHb
CTEpPKHEBOU
CTPYWHBIN
CTpyS
CTBIKOBOE COCJMHEHUE
CUYETYMK (arrmapar)
TEKYILAN
TEIJIONPOBOIHOCTD

TEILIOCTOMKOCTh

3’€HAHHS PO30ipHE;
3’€THAHHS PO3HIMHE;
3’€JIHaHHS 3BapHE;
3’€THAHHS 3TBUHYYBAHHSIM;
3’€THAHHS CTYIHYACTE;
3’€IHAHHS 3IIMBHE;
3’€JIHaHHSI TABPOBE
(mepenaBaTh) nepeaaBaT
(mepemaBaHueM) repeaaya
omip, onopy; (0 pe3ucTope) OMPHHUK;
(0 ko3 duULEEHTE) OMIPHICTB;
omip 3BOPOTHUI
COPTOIPOKATHUI
CKJIaJI, -Ay; CYMIII, -IIIi
1 cyuinpHui;
2 (HempepbIBHBIN) Oe3mepepBHUIA
CTalb, -1i;
CTaJlb ayCTEHITHA;
CTaJIb MIBUJIKOPI3AJIbHA;
CTaJlh BOPOHOBAHA,
CTaJab BUCOKOSIKICHA;
cTanb padiHOBaHa;
CTajib CaMOTrapTiBHA;
CTaJb ByTJICIICBa
CTaJIETUBAPHUAN
BEpCTaT, -Ta
CTPYIKEHb, -)KHS
CTPYKHEBUM

CTPYMUHHHU
CTPyMiHb, -MEHS
CTUKOBE 3’ €IHAHHSI
JTYUITBHUK
MTOTOYHUU
TETJIOMPOBITHICTh

TEINIOCTIMKICTD, -KOCTI1
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TOK
TOPMOXKEHUE

TOYKa (TJIaBaroIas )
TpEeHUE

TpemHa

yIaepoa

YTOJIBHUK

YIEITbHBIN
y3ell

YKPYITHCHHE

YIPOILIEHUE

YIPYTUN PEMEHD

YCUJICHUE

YCUIIUTENh
y. OBICTPOACHCTBYIONIMIT
YCUJIUTEb-BBITPSMUTEIb
y. nuddepeHIUP YOI
Y. U3MEPUTENBHBIN
YCUJIUTEIb-OTPAHUYUTEIb
y. TIOJTYIIPOBOJHUKOBBIN

YCUJIUTEbHBIN

YCKOpEHUE

YCKOPUTET

YCTPOMCTBO

yTeuKa(mamsTi)

XPYHKHUI

LETTh

4acToTa

YEpBSIYHBIE TIEpeIaun

YyTyH

IIHUPOKOBEMATETbHBIN

ETOYHBIN

sa4yeiika (mamsTu

CTpyM
raJbMyBaHHS

IIJIaBarova TOYKa

TepTs

TpilllMHA

BYTJICIIb

(4epTeKHBIN, AETATb KOHCTPYKIUN)
KOCHUHEIb, -HIIA

MU TOMMU

BY30J1

30UTbLIEHHS, YKPYITHEHHS,
YKPYITHIOBaHHS

CITPOIIICHHS

NPY>KHUH peMiHb, -MEHIO

T ICHJICHHS, TT1JICHITFOBAaHHS

T ACHITIOBAY;

IT1ACHITIOBAY IIIBUJIKOTISIIEHUI;
1JICUITIOBAY -BUIIPSIMIISIY,
nigcuitoBay AU epeHIFOBAIbHUM;
I1JCUIII0BaY BUMIPIOBAJIbHMUIA;
MiICHITIOBaY-00MEXHUK, 0OMEKyBay;
M1JICUITIOBAY HaIlIBIPOB1THUKOBUH
M ICHIFOBAIbHUNA

TIPUCKOPEHHS

IPUCKOPIOBAY

OpUCTpIii; (TpudOp) npuiajn
BTpara (1mam’sTi)

KPUXKUH, TAMKUH

JIAHITIOT

yacToTa

YyepB’siUHA TIepeaaya

YaByH, -HY

IIMPOKOMOBHHUM

(anmapar) miTKOBUH (amapar)

gapyHKa (1mam’siTi)
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2.2 EKOHOMIYHA TEPMIHOJIOI'TA

aKIMOHEP
aMOPTHU3AIUS

Oe3HAIMYHBIN pacyeT

BEAY LU

B3HOC
B3LICKaHUE HAJIOI'OB
BJIO’KCHHE CPEICTB
BHEJIpEHUE
BHEIITHEOKOHOMHUYECKUH
BO300HOBJICHHE ITIOCTaBOK
JIOJIS

JIOXO.T

J0YepHEE MPEIPHUITHE
JOYCPHSIST KOMITAHHS
3aeM

3aKJIagbIBATh OCHOBBEI

3aKITIOYUTH (JI0TOBODP)
3aKOHOJIATEIHCTBO
3ampoc

3aTpaThl

3as1BKa

3BEHBS

3eMEIIbHBIC YTObS
1713 (SMIZE |

U3JICPKKU

M3HOC

UMYIIIECTBO
WCIIOJTHUTEIILHOCTh
UCIIBITAaHUE

UCTell

KOHKprHTOCHOCO6HOCTB

aKIroHep

aMopTHU3aIlis
0€3roTiBKOBUI pO3paxyHOK
MIPOBITHUMN, TOJIOBHHIA;
(cy1r.) Beayunid

BHECOK

CTSITHCHHS IOIATKIB
BKJIaJICHHS KOIIITIB
YIPOBAKEHHS
30BHINTHLOCKOHOMIYHHMI
ITIOHOBJICHHS IMOCTAYaHHs
YyacTka, mau, rmamka
JIOXO/T

JOYipHE MINPUEMCTBO
JOYipHSI KOMIIaHist
IT031Ka, IMO3UYKa
3aKJIQIaTH I1ABaJIUHU
(bynaamMeHT; 3aCHOBYBATH)
YKJIaCTH (JIOTOBIp)
3aKOHOJIaBCTBO.

3amuT, MOMUT, NOTpeOU
BUTPATH

3asBKa

JTAHKH

3eMeJIbHI YTiaas

BUPI10, -poly

BUTPATH.

3HOC, -Cy, 3HOLLICHHS, CIIPALIIOBAHHS

MaifHO

PETENBHICTD, CIIPABHICTH, CTAPAHHICTh

BUIIPOOYBaHHS

IIO3K1BAa4, ITO30BHUK. ITIO3WBAJIbBHHUK

KOHKYPEHTOCTIPOMOKHICTh
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KOHCTPYHPOBaHHE

KO3 (UIIUEHT TeKYy 4eCTH

JBrOTa
MaTEPUATIOEMKOCTh
HaJIMYHbIE (JICHBIM)
HaJIoOr Ha NpHUOBbLUIH
HaJor

0000 IEHHBIN
0060poT
000CHOBaHUE
000Cc00JIEHHBII
o0Ociy>kuBaHUE
OKa3bIBATh BIIMSHHE
OKYyTaeMOCTh
OCHAIIEHUE
OTBETHBIC MEPBI
OTJIEJIKa
OTKJIOHEHHUSI
OTpacJIeBOU
OTOpOYKa

OTYET

OTUYETHOCTH

nau

MEPBUYHOE 3BEHO

ITOBCEMECTHBIN
MOJABUKHOM COCTaB
MOJABHKHOCTD
MOJIJIC)KATh
0ICOOHBIE TTPOMBICIIBI

OOTYMHEHHBIN

nmoJ3yIas MHOIAIUS
IMOJTHOMOYME

IMOOHIPCHHUC

KOHCTPYIOBaHHS
KOe(DIIMEAT MITUHHOCTI

mijipra

MaTepialoEMKICTh, MATEP1aIOMICTKICTh

rOTiBKa

N0JIaTOK Ha NPUOYTOK
I0/TaTOK

y3arajJbHEHUN

000poT; (IeHer) ooir, -Ty
OOTpYHTYBaHHS
BIJIOKpEMJICHUI
00CITyroByBaHHS
BILJTUBATH

OKYTMHICTh

OCHACTKa

3aX0/I1 y BIAMOBIb
00poOnenHs1, o0poOka
BIIXWUJICHHS, BIIXUII, -JIy
rajgy3eBun

BIJICTpOYKA

3BIT

3BITHICTh

nam

NIEpPBUHHA JIAaHKa

Tiepiie, mepir
ITOBCIOIHU I

PYXOMUMN CKJIa]
PYXOMICTb, pyXJIUBICTh

M JUIATaTh

ni7coOH1 (AOMOMIXH1) IPOMHUCITU
JJICTIIMNA, ITAOPSIKOBAHUH,
1 BJIaJHUN

noB3y4a 1HQIAIISA
MTOBHOBAKCHHS

3a0X0OYCHHsA
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MOOIIPATH
MOCTAaBIIHUK
MOCTYIUICHHS

paBO COOCTBEHHOCTH
MIpEeBpaIllCHUE
MpEBAPUTEILHO
MPEBOCXUIIATH
IPEJIOKEHNE
IPEeI0CTaBUTh
MPEANOCHUIKI
MPEANOYTCHUE
NpEeANPUHUMATEIIBCTBO
MpeyraJibIBaTh
IPEAIIECTBOBATD
npeoOpa3oBaHue
npuberarth (K)
puObLIH
POU3BOIUTEIBHOCTD
IPOU3BOJICTBO
IIPOCTOM
NPOTSIKEHHOCTh
pacxobl

pacU€THBIN CYET
pecypcbl

PO3HHYHAS] TOPTOBJIS
PBIHOK COBITa
PBIHOYHAS TIOJIUTHUKA
COBIT

cHenKa
ce0eCcTOUMOCTh
ceTeBasi CTpYKTypa
CKOJIb3s11asi 1IEHA
CMelIeHue
COOCTBEHHHK

COBMECCTUTCIIBCTBO

320X04yBaTH
MOCTavaIbHUK
HAJXOKCHHS

IpaBo BJIACHOCTI
IEPETBOPCHHS

3a3/1aJeri/ib, NoMnepeIHbo, CIIoYaTKy
nependavaTH, BUTIEPEIHKATH
POINOHYBaHHS, MPOTIO3UILIsS
HaJaTH

nepeayMOBU

nepeBara

1 TPUEMHUIITBO
nepeadoavyaTu

nepeayBatu

NIEpETBOPEHHS, TIepedy10Ba
yaaBatucs (110); 3BepTaTucs (10)
puoOyTOK

POJYKTUBHICTb, ~-HOCTI
BUPOOHUIITBO

(cy1r.) mpocTii
IPOTSKHICTD, JTI0BKHUHA
BUJIATKH

PO3paxXyHKOBHUM paxyHOK
pecypcH

po31piOHA TOPTIBIISA

PUHOK 30yTY

PUHKOBA MOJTITHKA

30yT

yroaa

co01BapTICTh

CIThOBa CTPYKTYpa

HecTana (3MIHHA I[iHAa)
3MIIIEHHS

BJIACHUK

CYMICHHUIITBO
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COIJIAaCOBAHHBIN
COIEUCTBHUE
CONPUKOCHOBEHHUS
CONIPOTHUBJICHUE
COCPENOTOUYECHUE
COCTaB

coYeTaTh

CIIpOC

CpeACTBa
CTpaxoBaHUE

CYET TEKYLIUU

CBIpbE

TaMO>KEHHAs IeKIaparus
TaMOKHS
TOBAPUIIECTBO
TOBapOOOOPOT
TOBApPOIPOU3BOIUTEIb
TPYZIOBOE COTJIAIICHUE
TPYAOEMKUI
TIIATEIbHBIN

yOBITOK

yOBITOYHBIT
YAETbHBIN

YKPYITHEHHE

yIPaBICHYECKUI
YCPEIHEHHBIN

YCTaBHBIN KaIllUTAJI
YCTPOMCTBO
yUpeauTeNbHbIN (JOKYMEHT)
YA3BAMBIN
IIEHO0Opa30BaHUE

LIETIb

9KCITOPT

IIOTOJKEHNH, y3TOJIKEHUN
CIPUSTHHS

CTHUKaHHS

omip, -py, OMIPHICTh, ~-HOCTI
30CepeIKEHHSI, CKYTUCHHSI
CKJIaJ, -1y

CIOJTy4YaTH, MOETHYBATH
HOIHUT

3aco0u; (JICHE)KHBIC) KOIITH
CTpaxyBaHHS

PaxyHOK NOTOYHHM
CUpOBHHA

MUTHA AeKIaparis
MUTHHIIS

TOBApUCTBO
TOBapo0OOPOT
TOBapOBUPOOHUK

TPpyAOBa yrojaa
TPYJIOMICTKHIMA

CTapaHHUU, PETEIIbHUI
30UTOK, BTpaTa
30UTKOBUI

MMUTOMUU

30UTbLIEHHS, YKPYITHEHHS,
YKPYITHIOBaHHS
yIPaBIIHCHKUN
yCepEeaHECHUN

CTaTyTHHUH KamiTal
OyI0Ba, -BU; IPUCTPIH
3aCHOBHMIIBKUN (JJOKYMEHT)
YPa3auBUN
[IHOYTBOPEHHS

JAHIIOT

EKCITOpT
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