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1. IlosicHuTeJIbHAA 3aMUCKA K 00pa30BaTeILHOM NIporpamMmme

Hacrosimiast o6pazoBarenbHas mporpamma pazpadoTaHa Ha OCHOBE MOAYJIbHO-KOM-
METEHTHOCTHOTO TMOJIX0/Ia ¢ YYETOM MEXKIyHAPOIHBIX COBPEMEHHBIX TPEOOBaHUM,
MIPEIBSIBIIEMBIX K CIICITUAIMCTAM CPETHETO 3BeHA M KBATU(UITUPOBAHHBIM paOOYHM
KajjpaM, pu yyactuu 3apyoexknoro naptaépa Dudley college (BenukoOpuranus).

MeXTyHapOIHBIA OIIBIT, CTPYKTYpPa B COICPIKAHUSI 00pa30BaTeIbHBIX IPOTpaMM
poeCCUOHAIBHOTO O0YUYEHHUs U ITOJATOTOBKH KaJIpPOB TEXHUUECKOTO U 0OCITYKH-
BaIOIIETO TPY/a, UCITOJIb3YEMBIX B PsIJIe €BPOIICHCKUX CTPaH:

- OpPHEHTHPOBAHBI HA MPUOOPETEHNE HECKOIbKIX KOMIIETCHIIUN B paMKax y4eo-
HOTO TIaHa U 00pa30BaTEIbHON MPOTPaMMBI 110 OJTHOH CTICIIHATBHOCTH;

- 10 CTPYKTYpE M COAEPNKAHUIO OTIUYAIOTCS OT TPATUIIUOHHOTO MPEAMETHO —
IIUKJIOBOTO ITOAXO0Ja C ONMUCAHUEM COJIECPKaHUS TEXHUUYECKUX W CIEIUaTbHBIX
JTUCITUTUINH ¥ BUJOB YIEOHO-TTPOU3BOJICTBEHHON PabOTHI;

- JIUCIUIUIMHBI  00HIenpodeCcCHOHAIBHON U TPOdeCCUOHANTBHON TMOATOTOBKU
00bETMHEHBI B HECKOJIBKO MOJTYJICH OpUEHTUPOBAHHBIX Ha KOHKPETHBIE KBAJIU-
(YKaIMOHHBIE KOMITCTEHIINH;

- TpebyeT popmupoBaHUs yUeOHBIX MOTYJICH OPUEHTUPOBAHHBIX HA BBHITIOJIHCHUE
OTIPE/ICIICHHBIX BUI0B KBATM(UKAIIMOHHBIX KOMIIETCHIIMH OyTyIIeH nmpodeccu-
OHAJIbHOW JI€SITEIbHOCTH.

Pa3paboTturkamu JaHHOI 00pa30BaTEIBLHON MPOrpaMMBbl, OB YUTEHBI BbIILIE-
yKa3aHHbIE 0COOCHHOCTH 00Pa30BaTeIbHBIX MPOTPAMM €BPOIEHCKUX CTPaH, MEX-
JTYHAPOIHON KOHIICTIIIMKM OOYYCHHS B TCUCHHE BCEH JKM3HHM, TaK KaK COICpIKaHHE
o0Opa3oBaTeNIbHBIX MPOrPaMM HAMPaBIEHO Ha (opMUpOBaHHUE MPOHECCHOHATBHBIX
KOMITETCHIIMH OyIyIIMX CHEIUATNCTOB, CIOCOOHBIX aIanTHPOBAThCSA K M3MEHSIO-
mieiicst cutyanuu B cepe Tpyaa, ¢ OAHOW CTOPOHBI, M MPOAOIIKATE MPodeccro-
HaJILHBIM pOCT ¥ 00pa3oBaHuE — C APYrou.

Taxoxe yurenst oomue TpedoBanusimu ['OCO TexHnuecKkoro u npodeccruoHab-
HOTO, TIOCJIECPETHETO OOpa30BaHMsI, a TaKKe MPUIIOKEHHAs K HEMY CTPYKTypa
MOJIeTT y4eOHBIX TJIaHOB M TPeOOBaHUU K 3HAHUSAM, YMEHUSM, HaBbIKAM M KOM-
METEHIUSAM TI0 YPOBHSAM KBaJu(UKAIMK yCTaHOBJICHHBIE MPOQECCHOHATBHBIMH
CTaHJapTaMH.

[Ipu pazpaboTke AaHHON 00pa30BaTEIBLHON MPOrpaMMbl pa3padoTUYMKaMU ObLIN
MCITOJIb30BAaHbBI CIEYIONNE OCHOBHBIC MOJIOKECHHS:

a) MEKIyHAPOIHbIE KOHIICTITyaIbHBIC TJOKYMEHTHI 10 KiIacCU(pUKAIMK 00pa3o-
BaTEJIbHBIX MPOTPAMM U COOTBETCTBYIOIINE UM TPYAOBbIE KBAIU(DHUKAIIUH:

- Pexomenpamuu FOHECKO «Texnuueckoe u npodeccuoHaibHOe 00pa3oBaHue
u ooyuenue s XXI Beka» ot 2001 roma.

- MexnayHaponHas craHgapTHas kiaccudukanus oo6pazoBanus MCKO 2011
KOHECKO.

- Ob6nactu o6pazoBanus u mpodeccruonanbHoi noaroroku 2013 (MCKO-02013)
KOHECKO.

- EBponeiickue pamku kBanudukamuu EPK.

0) 3akoHBI U HalIMOHATBHBIE TTporpamMmbl Pecryonuku Kazaxcran m HopMaTuB-
HBIC IOKYMEHTBI B 00J1aCTH 00pa30BaHUs:

- crarbu 17, 20, 28, 32 u 56 3akona Pecnyommku Kazaxcran «O6 obpazoBanmmy 2007
rojia B YaCTH ONPE/ICIICHNUE CTPYKTYPBI M CONIEPYKaHMST 00pa30BaTEIbHBIX MIPOTPAMM.
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- T'ocynapcTBenHas mporpamma pa3Butusi oopasoanus Pecnyonuku Kazaxcran
Ha 2011 — 2020 roxsr;

- TocynapcTBeHHasi mporpaMma Mo HMHIYCTPUAbHO-MHHOBAILIMOHHOMY pa3BH-
tnro PecrryOmmku Kazaxcran Ha 2015-2019 romsr;

- [locnanus Ilpesunentra Pecnybnuku Kazaxcran - Jlugepa Hamuu H.A. Ha-
3apbaeBa Hapony Kazaxcrana «Crparerus «Kazaxcran-2050»: B yacTu: MOIEpHU-
3alMM METOAMK MPEenoJaBaHus U W30aBIIEHUS OT HEBOCTPEOOBAHHBIX HAYYHBIX U
00pa3oBaTeNIbHBIX JTUCIUILIMH, OJHOBPEMEHHO YCHJIMB BOCTPEOOBAaHHBIE U TEp-
CIIEKTUBHBIC HAIIPABJICHUSI.

- Hamnmonanenas pamka kBanudukauii Pecnyonuku Kazaxcran (yTB. mpuka-
3aMu MUHKCTpa TpyZa U COLMAIbHOM 3auThl HaceneHus Pecnyonuku Kazaxcran
ot 24.09.2012 roma Ne373-o-m u Munuctpa obpazoBanus U Hayku PecmyOnuku
Kazaxcran ot 28.09 2012 roga Ne444).

- TocynapcTBeHHBIN 00111€0053aTENBbHBIN CTAHIAPT TEXHUYECKOTO U TTpodeccu-
oHasibHOTO 00pazoBanusi PK, ytB. [locranosnenuem IlpaButenscrBa PecyOnuku
Kazaxcran ot 23 aBrycra 2012 rona, Ne 1080 (¢ Buecennem uzmenenuii [111 PK ot
13.05.2016 r Ne292).

- TunoBble NpaBuia NPOBEICHUS TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH, IPOMEKY-
TOYHOM M UTOTOBOM arTecTanuu odyyarommuxcs, yTB. [Ipukazom Munucrtpa oOpa-
3oBanus 1 Hayku Pecryonuku Kazaxcran ot 18 mapra 2008 roma Ne 125.

- MeTtoaukoii pa3pabOTKH TUIIOBBIX YUYE€OHBIX MJIAHOB U 00pa30BaTeNbHbIX yueo-
HBIX MPOTPaMM, WHTETPUPOBAHHBIX OOPA30BATEIBHBIX YYEOHBIX MPOrPAMM TIO
CHELHUATIBLHOCTSIM TEXHUYECKOTO U MpodeccuoHanbHoro oopazoBanus, yTB. [Ipuka-
3o0M MOH PK Ne446 ot 05.09.2016 1. (c BHECEHMEM M3MEHEHUI B JaHHBIN MTPUKaA3
ot 28 centsa0pst 2016 romxa Ne 579). B uactu onvcaHue KOMIETEHIIUHN.

[Ipu pazpabotke HacTosIIel 00pa30BaTEIHLHON TPOrPAMMBbI HA OCHOBE MOJTYJIb-
HO-KOMIIETEHTHOCTHOTO TOJX0/1a U HEOOXOAUMOCTh BHEJIPEHUE MOMAYJIBbHOIO 00-
YYEHHMsI TI0 MOATOTOBKE KBATU(DUIIMPOBAHHBIX paOOUMX KaJpPOB M CHEIUATUCTOB
CpEeIIHEro 3BeHa ObUIM MCIOIb30BaHbl CJeAYI0IIHe KIYeBble OnpereIeHns:

MOJTyJbHas y4eOHasi mporpaMma — 4acThb 00pa3oBaTebHOM MPOTrpaMMbl, HAITPAB-
JIEHHAsi HA OCBOEHUE 3HAHUM, YMEHUM M KOMIIETCHIIUN, HEOOXOIUMBIX JIJIsI BBITIOJI-
HEHUS OIPEICIICHHBIX BUIOB MPOGECCUOHATBLHON JESTEIHPHOCTH B paMKaX OJTHOM
CHEUHUATIbHOCTH;

MOJTYJTb - HE3aBUCUMBIM, CAMO/IOCTATOYHBIN U MOTHBIN pa3iesl 00pa3oBaTeIbHON
IpOrpaMMbl UJTK TIEPUOJT OOyUEHUS,

pabouasi ydyeOHas mporpamMma — JOKYMEHT, pa3padaTbiBaeMbIii OpraHU3aIHeH
TEXHUYECKOTO U MPO(EeCCUOHATIBHOIO 00pa30BaHMsl ISl KOHKPETHOW JTUCLUILIU-
HBI, IPAKTUK, MHBIX BUJIOB YUEOHOU NIeATeNbHOCTH (MOysIeii) paboyero yueOHOTro
IJIaHa Ha OCHOBE TUITOBOM y4EOHOU MpOrpamMmBbl;

MOJyJIbHAsl €IMHUIA — TO JIOTUYECKU MPUEMIIEMOE pa3AeIeHUE TPyJa B OIpe-
nenéHHou npodeccuu, uMerolee Y€TKOe Hayallo U KOHEIl TPyJa, KOTOPbIA MOXKET
OBITh pa3eN€H Jaasiee pe3ybTaToOM 3TOro OyIeT MPOAYKT, YCIyTra UiIu 4acTh PabOThI
(pabouas onepauus) — onpenenenne MOT (MexayHapogHas oprauu3auus Tpyaa);

ydyeOHaii MOmyib (MOmyJibHas ydeOHas €IMHMIIA) — COBOKYIHOCTH Pa3eiioB
(Tem) conmeprkaHusi 0Oy4YeHHUs B paMKax OJHOTO y4eOHOro MOJYJs (JIUCIUIIIIMHEI),
oOecrieunBaronias 3HaHUs U BBITIOJTHEHNE KOHKPETHBIX HABBIKOB OymyIeil KBaIu-
bukauuu;



KBIM(PUKALKS — YPOBEHb MOJATOTOBIEHHOCTH K KOMIIETEHTHOMY BBITTOJIHEHHUIO
OIPEEIICHHOIO BUJIA ACSATEIBHOCTH I10 TIOJYYEHHON CIIEHUAIbHOCTH;

wiaH yyeOHoro mponecca (y4eOHbI IUIaH) - JOKYMEHT periaMeHTUPYIOLIUM
nepedeHb, MOCIeI0BaTeIbHOCTh, 00bEM (TPYIOEMKOCTh) YUYEOHBIX AUCLHUIUIMH
(Moftyneit), MpakTUK, UHBIX BUIOB YYEOHOM JeATeTbHOCTH 00YyYaIOIUXCsl COOTBET-
CTBYIOIIETO YPOBHS 00pa3oBaHus U (HOPMBbI KOHTPOJIS;

Oo6pazoBarenbHas nporpamma 1o creruaibHocT: 1302000 — « ABTomMaruzanus u
yIpaBJeHUe» pazpaboTaHa B IEJSIX MONOTOBKM HOBOTO TIOKOJICHHS KBAIM(DULIMPOBAH-
HBIX KaJIpOB B 00JIaCTH aBTOMATU3alK MTPOM3BOACTBEHHBIX MPOLIECCOB JUIsl OTpacieit
METAJUTYPIMH U SHEpreTuku KazaxcraHa U Ha OCHOBE KOHCYJIBTALMU M aHAIM3a 10-
TPeOHOCTH TPEANPUATHI U KOMIIAHUM, IEHCTBYIOIIMX HA TEPPUTOPUU CTPAHBIL.

OOpazoBarenpHas MporpaMMa paspaboTaHa ¢ yueToM TpeOOBaHUN K KOMITETEH-
uusM ypoBHel kBanupukanuit 3, 4 u 5 HanmonanbHoU pamku kBanupukamnuii Pe-
cnyomuku Kazaxcran (manee — HPK) juist moaroroBku crienuaincTos:

130201 2 — Cnecapb 10 KOHTPOJIbHO-U3MEPUTETBHBIM TPUOOpPaM U aBTOMATHKE
(3 ypoBenb HPK);

130202 3 — Dnexrpomexanuk (4 ypoBenb HPK);

FoAsckRck ¥ Mitaqmil MHKEHEP TI0 aBTOMAaTU3aIMKA TEXHOJIOTHYECKUX MPOIIeC-
coB (5 yposenb HPK).

OOpazoBarenpHas Mporpamma MnpeaycMaTpuBaeT MOAroTOBKY KaJpoB 1o pado-
yeil npodeccuu ¢ Bbaauel ceprudukara KBaIUPUIUPOBAHHOIO paboYero M moj-
TOTOBKY CII€LIMAJIMCTOB CPEIHEro 3B€Ha C BbIAaYel AUMIoMa 00 OKOHYaHUH yueo-
HOT'O 3aBEJECHMS, a TAaKXKE IMOJITOTOBKY MJIQJIIEr0 MH)KEHEpa MO aBTOMAaTU3aLMU
TEXHOJIOTMYECKHX ITPOLIECCOB C BBIJAYEH JUILIOMA.

HopmatuBHbI# cpok 0cBOeHUs MPo(heCcCHOHAIbHON 00pa30oBaTeibHON MporpaM-
MBI 10 YPOBHSIM KBaJTu(UKAIIMHU TPU O4HOHN hopMe 00yUIEeHHsS COCTABIISIET:

Ha 6a3e OCHOBHOIO CpeJTHEr0 00pa3oBaHus | Ha 0asze 00I1ero cpeaHero oopa3oBaHus
. Yposens 3: 2 ron 10 mecanes; . Yposens 3: 1 rox 10 mecanes;

. YpoBenb 4: 3 roga 10 mecsues; . Yposenb 4: 2 roga 10 mecsues;

. YpoBenb 5: 4 roga 10 mecsues. . YpoBens 5: 3 roga 10 mecsues.

OOyuaronuiicss Moxket 1o goctxkennto ypoBHsa 3 no HPK — «Cnecaps o xoH-
TPOJILHO-U3MEPUTEIbHBIM TPUOOpPaM U aBTOMATUKE» TPYAOyCTpouThes. Ecnu 06-
YUAIOIIMICS JKETaeT MPOJOJIKUTh 00yUYeHHE B paMKax CHEUaIbHOCTH, OH OyIeT
oOyuathcs emle B TeueHue 10 mecsieB, 4ToObl 10CTUYL YPOBHS 4 — «DIEKTpoOMe-
xaHuK». Jlamee oOydaromuiicss MOXET MPOJOIKUTEL 00ydeHue emie B Teuenue 10
MecsIIIeB, YTOOBI JOCTUYb 00Jiee BHICOKOTO YPOBHS — « MUl uHxKeHep 1Mo aB-
TOMATU3ALMHN TEXHOJIOTHYECKUX MPOIIECCOB.

CrpykTypa 00pa3oBaTeIbHON MPOTpaMMBbI MO CHENUATBLHOCTSAM COJEPXKUT T1e-
peUYeHb MOAYJICH MO IUKIIaM: 00s3aTeIbHbIe MOAYNIH; 0a30BbIe 00mIenTpodeccuo-
HaJIbHBIE MOJYJH; MPO(dECCUOHATbHBIE MOIYJIN; MOJYJIH, ONPEesieMble OpraHu-
3anmei o0pa3zoBaHus U MOLYJb NPO(ECCHOHATBHON MPAKTUKU.

OOpazoBarenpHas MporpaMMa, OCHOBaHHAsE Ha KOMIIETEHIIUSIX, pa3padoTaHa ¢
Y4E€TOM KOHIIENIMU OOy4eHHsI B T€UEHHE BCEW JKM3HU, TaK KaK COAEp)KaHHUE 00-
pa3oBaTeNIbHBIX MTPOTPaMM HallpaBieHO Ha (OpMHUpPOBaHUE BHICOKOKBAIU(DUIIPO-
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BaHHBIX CHEIUATNCTOB, CIIOCOOHBIX a/IallTUPOBATHCS K U3MEHSIOIICIHCS CUTYalNH
B c(epe Tpyna, c OAHON CTOPOHBI, M MPOIOJIKATh NMPOPECCUOHATIBHBIA POCT U 00-
pa3oBaHUE — C APYTOu.

JlaHHBII 0AX0/1 K 00Yy4YEHHIO TTO3BOJIET CO3/1aTh OLYLIEHUE YCIIEITHOCTH Y KaXk-
JIOTO O0Y4YaroILErocs, KOTOpOe CO3aeTcsl OpraHu3anued ydeOHOro mpouecca, npu
KOTOPOM OOy4aromuicss UMEeT BO3MOKHOCTb YNPABIISATh CBOMM OOyYEHHUEM, YTO
pUyYaeT ero Oparh OTBETCTBEHHOCTh 32 COOCTBEHHOE O0yUYEHHE, a B JaJIbHEUIIIEM
— 32 COOCTBEHHBIN MPOQPECCHOHATBHBIN POCT U Kaphepy. TakuMm oOpazom, oOyuaro-
HIMiACA, KaK MOTpeOUTeNb, OyIEeT YIOBIETBOPEH OOpa30BaHUEM, OH MOXKET COBEp-
LIIEHCTBOBATh €0 B TEYECHUE JKU3HH, Pearupys Ha U3MEHEHHsI HA PbIHKE TPY/a.

Kpamkoe onucanue oopazosamenbHoil npozpammot

Caecapb 0 KOHTPOJILHO-U3MEPHUTEIbHBIM Npudopam u apromaruke (KHU-
IInA) — 510 pabounii, CHENUATUCT IO PEMOHTY, MOHTaXYy, PETYJIUPOBKE U UCIIbITA-
HUIO U3MEPUTEILHBIX MPUOOPOB U aBTOMATHKHU.

Cnecapu KUITuA paboTaroT Ha NpeAnpUsITHIX pa3InyHbIX OTpacIei TPOMBIIII-
JIEHHOCTH.

B o6s3annocTH cnecaps KUIIMA Bxonsr:

- HaOmroneHue 3a paboToi KOHTPOIBHO-U3MEPUTEIBHBIX TPUOOPOB U CPENICTB aB-

TOMAaTHUKH,

- BbIsBIIEHUE Je(EeKTOB B paboTe mprubopoB;
- MPOBEIECHHE PEMOHTA, MOHTAXa, PErYJIMPOBKU, HACTPOUKH, HAJIAJIKH, UCIIBITA-
HUSI aBTOMAaTUYECKUX MTPUOOPOB, armmapaTypbl, CHCTEM, arperaroB U Jp.;

Takum oOpa3zom, OCHOBHast 1esb NEATEIIbHOCTH cieca-
ps  KUIIuA — oOecneueHne pemMoOHTa, HaNAJIKH, PETYJIUPOBKU  CH-
CTEM  aBTOMATUYECKOTO  KOHTPOJISI ~ TEXHOJIOTMYECKOrO  00OpYAOBAaHMSL.
OcHOBHOIl ~ TmpenMeT Tpyda - TEXHUKAa (PEMOHT, Hamajaka HTpuOOpoB), CO-
OyTCTBYIOIIMA —  3HAKOBBIE CHUCTEMbl  (YMcClla, YEepTEX U, CHUMBOJIbI).
B cBoetii pabote cnecapp KUIIHA ucmons3yeT BemecTBeHHBIC (OPYIHIHBIC) CPe/I-
CTBa Tpyda - pyuHble (ciecapHble MHCTPYMEHThI — MOJIOTOK, OTBEpPTKa, MJIOCKO-
ryOIIbl, HAMUIBHUK, KIFOYM TA€UYHbIC U T.]T), U3MEPUTEIbHBIC PUOOPHI U yCTPOU-
CTBa (ammepMmeTpbl, AO3UMETPBI U T.1.). KpoMe 3TOro, K OCHOBHBIM OTHOCSATCS
€ro HeBelIeCTBeHHbIE ((YHKIIMOHAIBHBIC) CPEICTBA — AHAJIUTHYECKOE, TEXHH-
YECKOE MBIIUJIEHUE, MPOCTPAHCTBEHHOE BOOOpa)XK€HUE, XOpollas KOHLIEHTpa-
IIUs BHUMAHUS, TaMATh; KOOPJMHAIIUAS JIB)KCHUM BCETrO Tela, OCOOCHHO pydHast
MOTOpPHKA, P€Yb, & TAKKE OpraHbl UyBCTB — 3pPEHHE, CIIyX, OCSI3aHUE, OOOHSHHE.
Pa6ota cnecaps KUIInA nMeet 10CTaTOYHO YETKUN XapaKTep U OMpeIesieHa:

- MpaBUJIaMU, UHCTPYKIUSIMU;

- PYKOBOJISILIMMH MaTepHUaiaMu;

- [paBUJIaMHU, TEXHUYECKOM SKCIUTyaTallud MPUOOPOB, AIEKTPOUHCTPYMEHTOB,
000pyIOBaHUS,

- MpaBUJIAMU BHYTPEHHETO pacropsiika 1 HOpMaMu OXpaHbl TPYy/a.

Tpyn cnecapst KUIInA nMeeT Takyro opraHu3aiuio, Ipu KOTOPOl OH TPYJ0BOE
3a/1aHU€ MOKET BBIMOJIHATH U CAMOCTOSITENILHO OT Hayaljla ¥ 10 KOHIA, U KOJUIEK-
THUBHO, KOTJIJa PEMOHTOM W HaJaJKOHW 00OpyIOBaHUS 3aHUMAETCsI OpuTrajzia Crelu-
amuctoB. OyHkunoHanpeHO cinecapp KUIIMA sABIISIETCS MCIONHUTENEM, HO CBOIO
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JeSATEIbHOCTh U pabouyl0 HArpy3Ky IJIaHUPYET U paclpeiesiieT cCaMOCTOATEIbHO
(Ipy UTHAMBUIYaTbHOM BBITIOJIHEHUN ).

PonctBenHble kBanupukanuu
- anmaparyuk, oneparop ACY.

DJIEKTPOMEXaHHK - 00ECIIeYMBAeT UCIPABHOE COCTOSIHME, Oe3aBapuiiHyr0 M
HAJISKHYIO0 paboTy 00CTY)KUBAEMBIX YCTPOWCTB U OOOPYIOBaHHS, MPABUILHYIO
UX JKCIUTYyaTalll0, CBOEBPEMEHHbII Kaue€CTBEHHBI PEMOHT M MOJEPHHU3ALIUIO B
COOTBETCTBHUHU C MHCTPYKIIMSMU 110 TEXHUUECKOMY OOCITY>KMBAaHHUIO, YTBEPKICHHBI-
MU YepTeKaMu U CXeMaMH, TEXHUYECKUMU YCIOBUSIMU U HOPMaMHU.

N3ygaer  ycnoBus ~ pabOTHI YCTPOWCTB, BBISIBIISICT MPUYUHBI
MPEXJIEBPEMEHHOIO U3HOCA, NPUHUMAET MEphl MO HMX MNPEAYNPEkKICHUIO U
YCTPAHEHHUIO.

NucTpykTUpyeT paOOTHHUKOB, MOJB3YIOMIMXCA STUMU YCTPOWCTBAMH, O
MIPaBUJIAX MX OKCILTyaTaI[l K MEPaX 110 TIPE Ty TIPEK ICHU O POU3BOJICTBEHHBIX TPABM.

PykoBoguT paboTOl  AIIEKTPOMOHTEPOB,  KOHTPOJIUPYET  Ka4eCTBO
BBITIOJTHAEMBIX UMH  PAbOT, COONIOACHUE TEXHOJOTHH, TPABHII IO TEXHHUKE
0€30MacHOCTH, OXpaHe Tpy/Aa, MPOU3BOJACTBEHHOM CaHUTApPUM U  TOXKAPHOU
0€30I1aCHOCTH.

[Ipynumaer ywacThe B JIMKBUJALUMKM  HEUCOpaBHOCTE B pabore
YCTPOMCTB, UX PEMOHTE, MOHTAXKE U PEryJIUPOBKE.

[IpuHumaeT Mepsl 1Mo oOecrneyeHuto padoyuX MECT MarepuajaMu, ChIPbEM,
3alacHBIMU YaCTSAMU, U3MEPUTEIBHBIMA MPUOOPAMH, 3AIUTHBIMUA CPEICTBAMM,
WHCTPYMEHTOM M MPUCTIOCOOIECHUSIMU, TEXHUUECKON JOKYMEHTALUEH.

OcBanBaeT U  BHEApPSAET  MPOIPECCUBHBIE  METOABl  TEXHUYECKOTO
00CITy’KMBaHUSI, PEMOHTA, MOHTa)Xa W JPYrux paboT MO 3aKPEmIEHHOMY THUILY
YCTPOWCTB.

VYyacTByeT B COCTaBJIEHMM 3asBOK Ha  Marepuajibl, 3alacHble  YacTH,
MHCTPYMEHT U 00€CIeurBaeT UX SJKOHOMHOE U PallMOHAILHOE PACXOJOBAHHUE.

[IpyuHumaeTr  ydacTMe B paccleJOBAaHUM  NPUYUH  TOBPEKIACHUMN
o0OpyoBaHUS U pa3pabOTKE MEPONPHUATHI 10 MPEAYNPEKICHUIO aBapuil H
MPOU3BOJICTBEHHOI'O TpaBMaTu3ma.

KBamudukanus Miaaamero MH:keHepa mo aBTOMaTU3alui TeXHOJIOTHYeCKUX
MPOLECCOB SBIIAETCS J0CTATOYHO BOCTPeOOBAaHHON Ha pblHKE Tpyaa. CoBpeMeH-
Hoe BeIciIee oOpazoBanue PK roToBuT OakanaBpoB — CIEHAINCTOB aKageMuye-
CKOM1 HarpaBiieHHOCTH. PazpaboranHas oOpazoBareiibHas mporpamMmma ooecrneurBa-
€T MOATOTOBKY CHELMAIUCTOB NPUKIAOHOU HANPABIEeHHOCMU, TIOTyYalOIUX OIbIT
MPaKTUYECKON pabOThl HAa MPOU3BOJACTBE B Ipoliecce 0O0yUYEeHHsI B OpraHU3aIUsIX
TEXHUYECKOTO U MPOPECCHOHATBHOTO, TOCIIECPEIHEr0 00PA30BAHHUS.

Pazpaborka oOpa3zoBarenbHON MPOTpaMMbl OOOCHOBBIBACTCS 3aUMHTEPECOBAH-
HOCTBIO B KBaJU(UIIMPOBAHHBIX WHKEHEPAX MO aBTOMATH3AIlMU C MPAKTUYECKOM
HaIPaBJIEHHOCTHI0O MHOTMMHU KOMIAHUSMH U TIPEANPUITUIMH, B TOM YUCJIE B Me-
TaJUTYPTHH M SHEPTETUKE.

Mnanmuii MHXXEHEp JOJKEH 3HaTh TEXHOJIOTHIO MPOU3BOACTBA MPOIYKIUU
MpennpusTrs, TpeOoBaHUs pa3pabOTOK W MaTEHTHBIX HUccleaoBanuii. Ha ocHoBe
ATUX 3HaHUW OH MOATOTABIMBAET U 0O(hOPMIIIET TEXHUYECKYIO JOKYMEHTaluo. s
BHEJIPEHHUSI HA NTPOU3BOJICTBE HOBBIX CPEJCTB ABTOMATHU3AlMH U MEXaHU3alINH, He-
00XOJIMMBbI 3HAHUS UX YIKOHOMUYECKOU A(PPEKTUBHOCTH.
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2. Coxpamenust v 0003HaAYEHU S

OM - o0s13aTenbHbIE MOTYIU
OOM - o6mieo0pa3oBaTebHbIE MOTYJIH;
OI'M — o0uierymaHuTapHble MOAYJIN;
COM — conmanbHO-3KOHOMUYECKUE MOYIH;
BOM — 6a3oBebie oOmienpodeccuoHaIbHbIe MOIYIIH;
[IM — npodeccronanbHbIe MOTYIH;
MOO — moaynu, onpeensieMble OpraHu3aiueil 00pa3oBaHus;
I1O — npousBoacTBEHHOE 00yUEHUE;
[1IT — npocdeccronanbHas NpakTUKa;
10 ITA — npomexyToUyHasi aTTeCTaIus;
11. OVIIIIK — onenka ypoBHS MpodeCcCHOHaIbHON MOATOTOBIEHHOCTH U MPHU-
CBOCHHE KBAJIHM(UKAINH;
12. A — utoroBas aTTecTaIus;
13. AT — numioMHO€e MPOEKTUPOBAHHUE;
14. U1 — uHX)eHepHOE MPOEKTUPOBAHNUE;
15. K — KoHCy/IbTaLINM;
16. ® — akynbTaTUBHBIC 3aHATHS;
17. TOCT — rocynapCTBEHHbBIM CTaHAAPT;
18. ACY TII — aBromaTu3upoBaHHAs CUCTEMA YIIPABICHUS TEXHOJIOTMYECKUM
IPOLIECCOM;
19. CAP — cucrema aBTOMAaTHYECKOTO PETYJIUPOBAHNS;
20. CH — cpeacTBo U3MepeHus;
21. KUIIuA — KOHTPOJIbHO-U3MEPUTENbHBIE TPUOOPHI U ABTOMATHKA;
22. PO — pe3ynbrarsl 00y4eHHUS;
23. IIJIK — mporpaMMHUpyEMBII JTJOTHYECKUA KOHTPOJLIEP
24. APM — aBTOMaTu3upoOBaHHOE pabouee MecTo.
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6. Conep:xxanmne 00pa3oBare/ibHOI MPOrpaMMbl (MOIYJIeH)

BOM 01 «Bp100p ¥ HCIO/Ib30BAHUE YJIEKTPOTEXHUYECKUX MATEpPHAJIOB,
HHCTPYMEHTA H 000PYy10BAHHUSD)

eas u 3axa4a
JlaHHBIN MOAYNBH AACT 00Yy4aroIUMCS BO3MOXKHOCTD MOJYYUTh 3HAHUS 00 AJIeK-
TPOTEXHUUYECKUX MaTepualiax, X CBOMCTBAX U MPUMEHEHHUU.

BBenenue B Moayaab

JlaHHbIi MOAYNb AaCT O0yYarOMMCS IOHUMaHUE CTPYKTYp, Kilaccuukauuu u
CBOMCTB 3JIEKTPOTEXHUYECKUX MAaTEpUaJiOB, UCIOJIb3yEMbIX MPU aBTOMATHU3ALUU
MPOU3BOJICTBEHHBIX MPOLECCOB U MO3BOJIUT UM BHIOUPATH MaTEPHAIIbI JIs1 Pa3HbIX
BHJIOB padoT.

Mozynb noaxoAuT 00y4YaroIMMCs, 3aHAThIM B IIPOLIECCE MOHTaXa, dKCILTyara-
MU ¥ PEMOHTE MPUOOPOB U CPE/ICTB aBTOMATU3AIlMU, OCOOCHHO TaM, I7ie MaTepu-
aJbl MOCTABISIOTCSA B (DOpMeE 3amacoB, KOTOPbIE JOJKHBI ObITh MCIOIb30BaHbI B
npolecce Npou3BoAcTBa. MoOyJIb OXBaThIBAET PsiJi MATEPUAIIOB, C HEKOTOPBIMU U3
KOTOPBIX, 00y4arouecs MOryT ObITh HE 3HAKOMbI M3HAYAJILHO.

JIaHHBII MOYJIb TO3BOJUT OOYUAIOLUIUMCS ONPEACIIATh U OMUCHIBATH CTPOCHHE
AIIEKTPOTEXHUYECKUX MAaTepUalioB, X AJIEKTPUUECKUE, MATHUTHBIE, TEIUIOBbIE, Me-
XaHUYECKHE U (PU3NKO-XUMHUUECKUE XapaKTEPUCTUKHU; 3HATh 007IaCTH MPUMEHEHUS
U CHOCOOBI MOJIYYEHHS 3JIEKTPOTEXHUUYECKUX MATepUajioB U KIacCU(UIIMPOBAThH
UX B COOTBETCTBHHU C UX CBOMCTBaMH.

OOyyaroruecs: OyIyT IPUMEHATh CBOE€ MOHUMaHUE (PU3UUECKUX M MEXAaHUYECKUX
CBOWCTB ITPOBOHUKOBBIX MaTe€pUajioB U IUAJIEKTPUKOB, KOHCTPYKTUBHbBIE TPEOOBAHMUS,
3arparhl ¥ HATMYKE, YTOOBI TOUHO YCTAHOBUTH MATEPUAIIBI 10 33IaHHOMY IPUMEHEHUIO.

VY Bcex MarepHalioB €CTh OTPaHUYEHMS 32 MPEAEIIaMH KOTOPBIX, OHU HE CMOTYT
COOTBETCTBOBATh TPEOOBAHUSM, KOTOPbIE BO3JIOXKEHBI HA HUX. OOLIME peXUMBI OT-
Ka30B OyIyT MpPOJEMOHCTPUPOBAHBI U OMUCAHBI, YTO MO3BOJIUT OOYy4aIOIIUMCS B
Oy/yllleM pacno3HaBaTh, IJI€ OCO3HAHHBINA BHIOOP MOKET UTPATh PEIIAIOINLYIO POJIb
IIpU BEIOOPE MEXKIY YCIIEXOM U ITPOBAJIOM MTPOAYKTA.

B nporiecce npou3BoICTBEHHOTO 00yUeHHUs PEAYCMaTPUBAETCS OBIaICHUE Ha-
BBIKaMU PabOThI C UHCTPYMEHTAaMHU, BBIMIOJTHEHUE PEMOHTHBIX PabOT 10 UHCTPYK-
UM ¥ HOpMAaTHBaM.

IIpousBoncTBeHHOE 00y4eHrne U MPOodecCHOHANIbHAS MPAKTHKA — y4eOHast
cJiecapHO-MexaHu4vecKkasi npakTuka (36 yac), ajekrpocijiecapHasi IpakTHKa
(36 uac).

Pe3yabTarnl 00yuenust

[To 3aBepiieHUIO0 TAaHHOTO MOIYJIsSl 00yJarouuecs A0MKHBI:

1. 3HaTh CTPYKTYPY U KJIACCUPUKAIIUIO ITEKTPOTEXHUIECKUX MATEPUAJIOB.

2. 3HaTh CTPOEHHE INEKTPOTEXHUUECKUX MATEPUATIOB, UX IICKTPUUECKUE, Mar-
HUTHBIC, TETIJIOBBIC, MEXaHNYECKHE U (PU3UKO- XUMHUYECKHE XapaKTEPUCTUKH.

3. 3HaTh Ha3HaAuUEHHE U 00JACTH MPUMEHEHHUS TPOBOJIOB, IITMH, KaOese.

4. YMeTh BBITIOJNHATh HECIOXKHBIM PEMOHT MPUOOPOB C MPUMEHEHUEM 3HAHUUN
ANEKTPOMATEPUATIOBEACHUS.
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Conep:kanue MO1yJIs1

1. 3HaTh CTPYKTYPY U KjIacCUPUKAIUIO JJIEKTPOTEXHUYECKMX MATEPUAJIOB.

CrpykTypa METalIOB: MOJIEKYJISIPHAS] PEUIETKA; TPaHy sLNs; KPUCTAIIIbI; POCT
KpUCTaJlIa; CIUIABJICHUE, HAIPUMED, BHEAPEHHOE B aTOM, 3aMelalolee; Juarpam-
Ma COCTOSIHUS, HAllpUMeEp, IBTEKTHUYECKasl, TBEP/IbII pacTBOP, COCAUHEHUE; HHTEP-
METAJITNYECKUE COSTUHEHUSI.

CrpykTypa NOJUMEpPHBIX MaTepHaIOB: MOHOMEPHI; MOJMMEPHI, MOIUMEPHBIE
1[ETd, HAIpUMep, JTUHEWHbIC, BETBSIIHUECS, TTOTIEPEUHO CBSI3aHHBIC; KPUCTAJIINY-
HOCTb; TEMIIEpaTypa CTEKJIOBAHUSI.

Crpykrypa KepaMuku: aMopdHasi; KpUCTaUNINUECKas,; COCTMHCHHASI.

CrpykTypa KOMIIO3UTOB: JUCIIEPCHASI; BOJIOKHUCTAS; JINCTOBAHHASI.

Kpucrannmmzanusi MeTajijioB: KeJIe3UCThie, HallpuMep, YITIEPOIUCTas CTallb, JIM-
TeWHBIA YyTYH (Cephlii, OCbIii, KOBKHM, KOBKOE XKEJe30), HEp)KaBEIoIas cTalb U
YKApPOCTOMKas CTaylb (ayCTEHUTHAsI, MApTEHCUTHAs!, (heppUTHAs); LIBETHBIC METaJl-
JIbI, HATIPUMEP, AJTIOMUHUN, MeJlb, 30JI0TO, CBHHEII, CepeOpo, TUTaH, IIMHK; HE JKe-
JIE3HBIE CILJIaBbI, HAPUMED, TEPMUUECKH 00pabOTaHHAsI ME/b C aTFOMUHUEM — KOB-
Kas ¥ JUTHEBasi, HE TEPMUUYECKH 00pabOTaHHAsI — KOBKasl M JTUTHEBAs, MEb-ITUHK
(J1aTyHB), Meb-0JI0BO (OpOH3a), CIUIaB HUKEJSI U THUTaHA, TEPMOIAPHBIE CILJIaBbI
(XpOMenb-KoIellb, XPOMEIb-AIIOMENb, TIIaTUHOPOAUN-TIIATHHA).

Knaccudukainus HemMeTauioB (CUMHTETUYECKHE): TEPMOIUIACTUYHBIE MOJUMEp-
HbIE MaTepHalibl, HAPUMEpP, AKPUIIOBbIE, TOIUATWIEH, nonuBuHmIXIopul (I1BX),
HEWJIOH, TTOJIMCTUPOI; OTBEPKAAaEMbIE MTOJMMEPHI, Hanpumep, dheHondopmabie-
THJI, JIaCTOMEPHI; KepaMuKa, Hampumep, crekio, (apdop, modeaurt; KomMmo3u-
ThI, HAIPUMED, JTUCTOBAHHBIE, BOJIOKHUCTO 3aKpeIlieHHbIE (YIIIEPOIHOE BOJIOKHO,
rmactMacca apMupoBanHas cteksioMm (ITAC)), nemeHT, AuCnepcuoHHO apMHUPOBAH-
HBIW, TOPOIIKOBBIN; IMbE30KPUCTAILIBI.

Knaccuduxkarus nHemMetanioB (MpUPOAHBIC): HATPUMED, IEPEBO, PE3UHA, aTTMa3.

2. 3HaTb CTPOEHME JIEKTPOTEXHUYECKUX MATEPHAJIOB, UX JIEKTPUYEeCKHEe, Mar-
HHUTHBIE, TEIJIOBbIE, MEXaHUYECKHE U (PU3UKO- XUMUYECKHE XapAKTePUCTHKH.

CrpoeHne U CBOMCTBA METAIUIOB; yAEJlbHAs MPOBOJUMOCTb; YIIEIBHOE COMPO-
TUBJICHHE; TMPOHUIIAEMOCTh; JAUAJICKTPUYECKas IMOCTOSHHAS; >KECTKOCTh; IpOoY-
HOCTb; KOBKOCTb; IJIACTUYHOCTb; 3JACTUYHOCTD; XPYINKOCTh. DPU3NUECKUE CBOM-
CTBa: IJIOTHOCTD; TEMIIepaTypa IJIaBICHUS.

CmuiaBel keje3a ¢ yriepoaoM; IBETHbIE METAJUIBI U WX CIUIABBI; MAarHUTHBIE
MaTepHuasbl,; MAarHUTOMSTKHE SJIEKTPOTEXHUYECKUE MaTepHaibl, MPOBOJIHUKOBBIC
MaTepuabl; KiaccudUKaIus MPOBOJHUKOBBIX MaTEPHAJIOB; MPOBOJIA, IITUHBI, Ka-
Oey; MOTYNPOBOAHUKOBBIE MaTepHUalibl: CBOMCTBA, 00JIACTh MPUMEHEHUS; dJIeK-
TPOM3OJISAIIUOHHBIE MaTrepuaibl, (U3NKA TUIIEKTPUKOB; (PU3UKO-MEXaHUUYECKHE
XapaKTEPUCTUKHU; Ta3000pa3Hble JUAJIEKTPUKH; TMOJISPU3AIMOHHBIE MaTepHaIbl;
KOMIIAYH/Ibl; PE3UHBL; JJIEKTPOU3OIISIIUOHHAS CII0Aa, KEpAMUKA, CTEKIIO; CJIOUCTHIE
IJ1aCTMACCHI.

3.3HaTh Ha3HaYeHHe U 00JIACTH NPUMEHEHHUs IIPOBOJAOB, IIIMH, KaldeJiei.
Ha3naueHue u npuMeHEHHE B CUCTEMaxX KOHTPOJIS M aBTOMATHU3alMd TEPMO3-
JEKTPOJHBIX, YCTAHOBOYHBIX MPOBOAOB. MeIHbIE U AIFOMUHHUEBBIE >KHUJIIbI, SKUIIbI
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U3 CHElHUalbHBIX CIIABOB (XpOMENb-KONENb, XPOMEIb-aIlOMENb, TEPMOIAPHBIMA
cru1aB). Mapku TepMO3JIEKTPOJHBIX U yCTAHOBOYHBIX IIPOBOJIOB.

KonTtponbHble, CUI0BbIE, MOHTaXXHbIE Ka0eIu, Kabenu ynpaBieHus, UX Xapak-
TEPUCTUKHU M OOJIACTU MPUMEHEHUs B CHCTEMaX aBTOMAaTH3allMU METaLUTypruu U
HHEPreTUKH; 3alIUTHbIE 000JIOUYKU U CIIEUUANIbHBIE TTOKPHITUS B 3aBUCUMOCTU OT
YCJIOBUI 3KCIUTyaTalHu.

Bb16op konMuecTBa U ceueHus xKuil kadeneid. Mapku npoBOIOB U Kabelei, Bbl-
IIyCKaeMbI€ NMPOMBIIUIEHHOCThI0. Ha3HaueHue muH, Marepuansl, IPUMEHEHUE HA
MIPOU3BOJICTBE.

4. YMeTh BBINOJIHATH HECJI0KHBIN PEMOHT NMPUOOPOB ¢ IPUMEHEHHEM 3HAa-
HMI JJIEKTPOMAaTePHAJIOBeICHHUS.

CrnecapHo-MexaHn4eckasi 00paboTKa MaTepuaioB C IPUMEHEHUEM HU3MEPUTEIb-
HOTO MHCTPYMEHTa — JINHEEK, IITaHTeHLIUPKYJIs, YPOBHS, pe3bOoMepa, 111adIoHOB
U 1IYTIOB.

Pe3ky meTanna HOXKOBKOI; pyOKa MeTaJula B TUCKaX, Ha IJIUTE UM HAKOBAJIbHE;
npaBka 1 TMOKa TpyO Ha TpyOorubax; CBepJeHHe OTBEPCTUN U 3€HKOBaHUE, Hape-
3aHHE PE3bOBbI.

HepazbemHuble coenuHeHus TpyO — cBapka u Maiika, IpUMEHsIeMble MaTepuasbl,
WHCTPYMEHTBHI, PUCTIOCOOIEHUS U 000pyI0BaHUE.

Pa3bemuble pe3p00BbIe U (praHEeBbIe coequHeHus. [Ipoknanounbie Mmarepuabl,
UX BBIOOD 110 TapaMeTpaM U CBOMCTBAM TEXHOJIOTHMUECKHUX CPE/.

Bnanenue HaBbIkaMu pabOThl C UHCTPYMEHTOM U MPUCTIOCOOICHUAMH.

Jly>)xeHue mpoBOAOB, aKKa JIEKTPOMOHTAKHBIX COCTMHEHNN; pa3JeiKa, COCIN-
HEHUE, OTBETBJICHUE U OKOHLIEBAHHE MPOBOJIOB.

Brnagenne MeToaMKOM BBIMOIHEHNUS PEMOHTHBIX pa0OT 110 MHCTPYKIUSAM U HOP-
MaTHBaM.

PeMOHT nepBUYHBIX U3MEPUTENBHBIX IPe0OpazoBaTesieil TeMreparypbl; pEMOHT
pUOOPOB JIaBJICHUS U Pa3PSKEHUS.

be3onacHOCTb MPpH BBITTOJHEHUH CIIECAPHO-MEXaHUUYECKUX U PEMOHTHBIX PaloT.

Pe3yabTarhl 00y4eHnsi M KPUTEPHH OLIEHKH

Pesyabrarsl 00yuyeHust
10cJIe YCIEILIHOro 3aBepLIeHus ITo-
ro MOAYJsl 00y4aeMbli

Kpurepuu ouenku
O0y4yaemblii 10/12KeH

PO 1. 3naer ctpykrypy u Kiaccudukxa-
U0 JIEKTPOTEXHUUYECKUX MAaTepUajoB

1.1 YmeTp BbIOMpATh NIEKTPOTEXHUYE-
CKHE€ MaTepHaJIbl 110 UX HA3HAYCHUIO
1.2 Y™meTth knaccuuuupoBaTh MpoBo-
JTHUKOBBIE MaTEPHAJIbI

1.3 BeiOupare JaHHBIE U30JISITOPOB
IUIs IPAKTHYECKOM paboThI
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PO 2. 3Haer cTpoeHUe 3IEKTPOTEXHU-
YEeCKUX MaTepuasoB, UX dJIEKTpUIe-
CKHE, MarHUTHBIE, TETJIOBBIE, MEXaHH-
YyecKkue U U3NKO- XUMUUECKHE XapaK-
TEePUCTUKH

2.1 BpiOupars 3MeKTPOTEXHUYECKUN
Marepua B COOTBETCTBUU C TpeOOBa-
HUSIMHU IIPOU3BOZCTBA

PO 3. 3uaer Ha3zHaueHWE M 0O0JIACTH
IPUMEHEHUS TIPOBOJIOB, IITUH, Kadeen

3.1 YmeTh pacmmdpoBbIBaTh MAPKH
IPOBOZIOB U Kabemnei

3.2 BwiOupars Mapku MpOBOJIOB U Ka-
Oeleil ¢ y4eToM yCIOBUM MPOKIIAJIKU
3.3 BrIOuparh ceueHue KUl IpPOBOJIOB
1 Kabesnel 1o MaKCUMaIbHOM TOKOBOM
Harpy3Ke

PO 4. YMmeeT BBIIOIHATH HECTOKHBIM
PEMOHT ITPHUOOPOB C MPUMEHEHHUEM
3HAHUM JIEKTPOMATEPUATIOBEICHUS

1.1 Bnaneer HaBbIKaMU PabOTHI C
UHCTPYMEHTOM U MPUCTIOCOOTCHUSIMU
1.2 BreigBnsieT IpUYMHBI HENUCIIPAB-
HOCTH PEMOHTUPYEMBIX PUOOPOB

1.3 BnaaeeT METOIMUKOMN BBITIOIHE-
HUSI PEMOHTHBIX pabOT MO UHCTPYKIHU-
SIM 1 HOpMaTUBaM
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BOM 02 «YreHue u pa3padoTKa THNOBbIX CXeM ABTOMATHU3 AU

Ieab un 3axaua

JlaHHBIH MOAY/H MO3BOJUTH OOYUYAIOIUMCS TIOHUMATh U BBIMIOJHSATH THUITOBBIS
CXEMbl aBTOMAaTU3alliHl, TEXHUYECKUE YEPTEKN PA3IMYHBIX JI€TAJCH, y3JIOB U Iie-
M€H, UCITOJb3Yysl PAa3JIUYHbIE TEXHUKH 3aPUCOBKH, YCPUYECHUSI U TEXHUKUA KOMIIbIO-
TEPHOTO U3rOTOBJICHUS YEPTEKE.

BBenenue B Moayib

JlaHHBIN MOAYNb AacT 0Oy4aroMMCs MOHUMaHKE MpoLecca MOCTPOEHUs Mpo-
CTeHIIel CHCTEMbl aBTOMAaTHUYECKOTO KOHTPOJISI U PErYIHMPOBAHUS.

[Ipy NpoEeKTUPOBAHUM CHUCTEM aBTOMATH3aLMH TEXHOJOIMYECKHUX IPOLECCOB
MPOEKTHBIE OPraHU3alUU JTOJKHBI PYKOBOJICTBOBATHCSA: OCHOBHBIMHM TEXHUYECKU-
MU HaIlpaBJICHUSMHU B NPOEKTUPOBAHUM MPEANPHUATUN COOTBETCTBYIOIIUX OTpac-
Jiel TPOMBIIIIEHHOCTH, a TAKXKe B pa3padOTKe CUCTEM YNPABICHUS U CPEJICTB aB-
TOMATU3ALMH, UCXO/S U3 IEPCIEKTUBBI Pa3BUTUS HAYKU U TEXHUKHU; pE3yJbTaTaMu
HAy4YHO-UCCIIEA0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PadOT; EPEI0BbIM MpO-
MBIIUIEHHBIM ONBITOM B 00JacTH aBTOMATHU3allMd TEXHOJOTHYECKUX MPOIECCOB;
JNEUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMHM [0 TMPOEKTUPOBAHUIO CHUCTEM
aBTOMAaTHU3aLMH TEXHOJIOIMYECKUX ITPOLIECCOB, YTBEPKAECHHBIMU B YCTaHOBJIEHHOM
MOpSJIKE, a TAKXKE STAJIOHAMHU MPOEKTOB aBTOMATU3AI[MU; HOPMaMU U MpPaBUIIAMU
CTPOUTEIBHOIO NMPOEKTUPOBAHUS, CAHUTAPHBIMU, 3JIEKTPOTEXHUYECKUMHU, ITPOTH-
BONOKaPHBIMU U IPYTUMU TPEOOBAHUSAMH.

[IpoekTHbIe MaTepuaibl (YUEPTEKHU, TOSICHUTENbHAS 3aIIUCKA, CMETBI U JIP.) TOJIK-
Hbl UIMETbh MUHUMAJIbHO HEOOXOAMMBI 00BEM U TOJIKHBI OBITh COCTABIIEHBI SICHO U
YETKO, YTOOBI MOJIb30BaHNE UMH HE BBI3BAJIO 3aTPYIHEHHI.

BaxxHo, 4TOOBI UepTEXH U CXEMbI ObUTN BBIIOJIHEHBI B COOTBETCTBUM C MEXIY-
HApOJIHBIMH CTAaHAAPTAMU U COITIAIICHUSIMU. DTO MOMOXKET N30€XKaTh OIIHMOKH MPH
MHTEPHPETALNH, KOTOPbIE MOTYT IPUBECTU K OTKa3aM U cOOSM B paboTe cHUCTEM
aBTOMaTHU3aLlHH.

[Tonumanue Toro, kak rpadu4ecKre METOIbl MOYKHO MCIOIb30BaTh JIs epeia-
Y1 UH(OPMALIMK O TEXHUUYECKHUX MPOAYKTaX SIBISETCS BaXKHBIM IIaroM Ui Kax-
JIOTO, KTO 00CYXKJaeT Kapbepy B TexHUueckou cdepe. [JaHHBIA MOMYIIH 3HAKOMUT
00y4Yarommxcs ¢ MPUHIUIIAMU TEXHUYECKUX YePTEXKeH U UX UCIOTIb30BaHUEM, T10-
CPEJICTBOM TEXHHKHU YEPUEHHUS OT PYKU U CUCTEMbI aBTOMATU3UPOBAHHOTO MPOEK-
tupoBanusi (CAIIP).

OOyuaronyecss HAYHYT C BBIOJIHEHHS 3aPUCOBOK OT PYKH MPOCTBIX TEXHHUYE-
CKUX W3JeTuil, UCTIONb3ysl TpadudecKue METObl, KOTOPhIE MO3BOJISIOT CO3JaTh
TpeXMEpHbIE M300pakeHus. Psii cTaHAapTHBIX KOMIIOHEHTOB, TaKUX KakK (PUKCHU-
pyIolue yCTpoiicTBa, OyAyT 3apUCOBBIBATHCSI BMECTE C IPYTUMHU 1IEJIbHBIMU U ITYy-
CTOTHBIMM 37ieMeHTamMu. OOyuaromirecs 3aTeM 3HaKOMSITCs ¢ 0osiee popMaibHOM
TEXHUKOM YepueHusi, KOTopasi COOTBETCTBYET Ka3aXCTAHCKUM CTaHJapTaM U OyneT
BBEJICHUS B MPAKTUKY, IOCPEICTBOM psijia YIpakHEHUN Ha yepuyeHue. byner uc-
MOJIb30BAaThCsl MOCIIEOBATENbHBIN CTUIb, TaK Kak oOyyaromiuecs: Oy1yT prUcOBaTh
OTJEJIbHbIE YACTH KOMIIOHEHTOB U MPOCThIE TEXHUYECKUE Y3JIbI.

W3ydas mpUHLMIIBI TEXHUYECKOTO YepueHus, oOydaromuecs OyAayT BUraThbCs
nanble, ucnosb3ys AByxmepHyto CAIIP cuctemy (2D) nias co3naHus yepTeken,
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WCIIOJIb3Ys IPY 3TOM OCHOBHBIE HACTPOMKH, YEPTEKHU U KOMAaH bl PEJAKTUPOBAHMS.

[Tpu mocTpoeHNM CTPYKTYPHBIX CXeM 00y4JarOIIMeCs: CMOTYT TOHUMATh MPUHIIN-
bl CO3/IAHUSI U UEPAPXUIO0 CUCTEM aBTOMATU3AIMH.

[IpuHUMNIMATBHBIE CXEMBI CITYKAT ISl U3YUYEHUs] IPUHLIUIA JEUCTBUSI CUCTEMBI,
OHU HEOOXOAUMBI ITPU MPOU3BOICTBE HAJIAJOUHBIX paOOT U B AKCILTyaTaIUU.

UYeprexn TUIIOBBIX KOHCTPYKUUN ONPEAECISIOT KOHCTPYKIMU Y3J10B U U3/EIINN,
NpeHa3HAYEHHbIX JJISI YCTAaHOBKM Ha HUX MPUOOPOB, CPEIICTB aBTOMATHU3AlIUH,
AIIEKTPUUYECKUX M TPYOHBIX MPOBOJIOK U CITY’KAaT OCHOBAHUEM JIJisi pa3pabOTKH pa-
Ooueil TOKyMEeHTaluu IpH CEPUMHOM IPOU3BOJCTBE ATUX Y3JIOB.

KomriekcHo, Momyiib OyzieT pa3BUBaTh CIIOCOOHOCTH OOYYaIOIMIMUXCS CO3/aBaTh
TEXHUYECKHUE YEPTEIKU U TTO3BOJIUT UM CPABHUBATH UCIOJIB30BAHUE PYYHOTO U KOM-
MBIOTEPHOTO CTIOCOOOB CO3/IaHMSI TEXHUYECKHUX YEPTEKEH.

IIpousBoacTBeHHOe 00yueHHe M MPO(PeCcCHOHATBHAS MPAKTUKA — TEXHUYe-
CKOe YepYeHHe U 0CHOBbI KOMIILIOTePHOI rpadukm (36 yac).

Pe3yabTarnl 00yueHust

[To 3aBepuIeHUIO JAHHOTO MOAYJIS 00yYarOUIUeCs JOJIAKHBI:

1. 3HaTh KJ1acCU(UKALIMIO CXEM aBTOMATH3aI1H 110 HA3HAYEHUIO, TUITY ITUTAHHUS.

2. 3Hatb 1 npuMeHnATh aeictpytomue 'OCTb Ha 0003HaUEHMSI SIEMEHTOB (PYHK-
LUOHAJIBHBIX CXEM aBTOMAaTU3ALMH U IPUHLHUITAAIBHBIX JEKTPUUYECKUX CXEM.

3. CocTaBnsth yciaoBHO-Tpaduueckre U OyKBEHHbIE 0003HAYCHUSI AJIEMEHTOB
(YHKIMOHAIBHBIX CXEM aBTOMATH3alMHU U IPUHIUITHAIBHBIX JIEKTPUYECKUX CXEM.

4. 3HaTh ¥ IPUMEHATh UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUU MPU
COCTaBJIEHUH CXEM aBTOMAaTH3allHH.

Coaep:xanue MoayJast

1. 3narh kiIaccupuKAUMIO CXeM aBTOMATH3ALUM IO HAZHAYECHUIO, THUITY
NUTAHUS

CTpyKTypHBIE CXE€Mbl aBTOMAaTH3allMM — OAHOYPOBHEBBIE U MHOTOYPOBHEBBIE,
LEHTPAJIM30BaHHbIE U JIELICHTpaIn30BaHHble. Ha3HaueHHWe CTPYKTYpPHBIX CXEM,
IIpaBuUIIa BHIIOJHEHUS ¥ O(DOpPMIICHHS.

@DyHKIIMOHAJIBHBIE CXEMbl aBTOMATHU3AllMU: YCIOBHbIE HW300paKEHUS TeX-
HOJIOTUYECKOTO 000py/I0BaHMUs, KOMMYHHKAITUH, OPraHOB YIPABJICHUS U CPENICTB
ABTOMATHU3ALIMKM C YKa3aHHEM CBsI3€ld MEXAY TEXHOJIOTMYECKHM O00OpYyIOBaHHEM
U CPEICTBAaMU AaBTOMATH3AIMH, a TAKXKE CBSI3€H MEXKIY OTACIbHBIMU (YHKIHNO-
HaJbHBIMU OJIOKaMH U 3JIEMEHTAMU aBTOMATUKH.

[IpyHIMOMATBHBIE CXEMBbI MO TUIY HMUTAaHHUS — JJIEKTPUYECKHUE, ITHEBMAaTHYe-
CKMe, rujpasinyeckue. [IpuHIMNUATBHBIE CXEMbI KOHTPOJIS TEXHOJIOTMYECKUX
napaMeTpoB, PErYIUPOBAHUS, YIIPABICHUS U MUTAHUSI.

2. 3naTb u npuMeHaTsh AeiicTByomue 'OCTbI Ha 0003HAYEHHS 3JIEMEHTOB
(PYHKIIHOHAIBHBIX CXeM ABTOMATHU3AUMHM ¥ NMPUHIUNHAIBHBIX JJIEeKTpHUYe-
CKHMX CXeM

TpeOoBaHusi ACHUCTBYIONIMX CTAaHJIAPTOB Ha 00O3HAYEHUE TEXHOJIOTMYECKOTO
o0opyoBaHusl U TPyOOTIPOBOIOB. YCIOBHBIE U(PPOBBIE 0003HAUEHHUS TPYOOIPO-
BOJIOB JUUIA KHUJKOCTEH U I'a30B.
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[TpaBuiia BEIIOTHEHHS TPUHIUITHATBHBIX SJIEKTPHUECKUX cxeM. OCHOBHBIE TTO-
HSTHS: JIEMEHTBI CXEM, YCTPOMCTBO, QYHKIIMOHAIbHAS TPYIINa, (YHKIIMOHAIbHAS
IETb, TUHUAS B3aUMOCBs3H. TpeOoBaHMs K pa3pab0TKe MPUHIIMITHAIBHBIX CXEM: Ha-
JIeKHOCTh, IPOCTOTA M SKOHOMUYHOCTh, YETKOCTh JICHCTBHS CXEMbI B aBApUHHBIX
pexxuMax, yao0CTBO ONeparuBHOM pabOThl U YETKOCTh O(OPMIICHUS. YCIOBHBIE
rpaduueckue m OyKBEeHHO-IIM(POBBIE 0003HAYCHHS 31eMEHTOB cxeM. Cucrema
0003Ha4YeHU 1eNel B AIEKTPUYECKUX CXeMaX.

3. CocTaBisATh yCJaI0BHO-TpaduuecKkue U OyKBeHHbIEe 0003HAYEHUS dJIeMEeH-
TOB (DYHKUMOHAJBHBIX CXeM aBTOMATH3AIUM ¥ MPUHUMNHUAIbHBIX JIEKTPH-
YeCKHX CXeM

VYcnoBHble rpaduueckue 0003HAUCHUS MPUOOPOB U CPEICTB ABTOMATU3AIINH T10
MexrocynapctBeHHoMY ctanaapty - [OCT 21.208-2013. OcHOBHBIE CUMBOJIBHBIE
0003HaYCHUS NU3MEPSEMbIX BEJIMYUH U (PYHKIIMOHAIBHBIX MPU3HAKOB MPUOOPOB.

[TpaBuiia mocTpoeHus: yCIOBHBIX 0003HaUeHUH MTPHUOOPOB U CPENICTB aBTOMATH-
3anuu Ha cxemax. [ paduueckue, OykBeHHBIC U ITU(DPOBBIE 0003HAUYCHHUS.

Pa3mepsb! yciioBHBIX 0003HAaUE€HUI — OCHOBHBIE U J0ITycKaeMble (ipudop, arra-
par, pyHKIIMOHATBHBIN 070K IUGPOBON TEXHUKHU, UCTIOTHUTEIHHBI MEXaHU3M).

4. 3HaTh ¥ IPUMEHATH HHPOPMALMOHHO-KOMMYHHKAIIHOHHbIE TEXHOJIOTHH
IPU COCTABJICHUM CXeM AaBTOMATU3ALMHU

[TonroroBka mrabiaoHa: CTaHIAPTU3UPOBAHHBIM YEPTEXKHBIN JIUCT, HAIIPUMED,
rpaHulia, LITaMIl, JIOTOTUI KOMIIAHUU; COXpaHeHue B (aiine

Cuctembr CAIIP: xOMIObIOTEpHBIE CHCTEMBI, HAIPUMEpP, MEPCOHAIBbHBIA KOM-
NbIOTEpA, CETH; YCTPOWCTBA BBIBOAA, HANPUMEp, MPHUHTEP, MJIOTTEP; XPAHECHMS,
HanpuMep, cepBep, Kectkuit nuck, CD, ¢nemika; nakersl nporpamm 2DCAIIP, Ha-
npumep, AutoCAD, KOMITAC u np.

Co3nanne TEXHMYECKUX YEPTEKEM: KOMaH 1bl HACTPOMKH, HAIIPUMEP, MEpa, CET-
Ka, CHUMOK, CJIOW; KOMaH/bl YepUEHHUsI, HAIPUMEP, KOOpJUHATHAS 3alKCh, JIUHMUS,
U3ruob, Kpyr, CHUIMOK, MHOTOTPaHHUKH, IITPUXOBKA, TEKCT, pa3Mep; KOMaHbI pe-
JIAKTUPOBAHUS, HAIPUMED, KOTIMPOBATH, IBUTATh, CTUPATh, KPYTUTh, U300pakeHUE,
COCTOsIHME OaTaHCUPOBKH, YBEJIMUEHHE, JUArOHAIILHOE CONPSKEHUE, 3aKPYTIICHHE.

XpaHeHue U MPEICTABICHUE TEXHUUECKUX YEPTEXKEN: COXPaHATh paboTy, B BUJIE
AIIEKTPOHHOTO (haiiya, HampuMep, Ha KECTKUM AUCK, cepBep, duemka, CD; co3na-
BaTh OyMaKHbIE€ KOIHH, HallpUMEp, Tedararb, MPOEKTUPOBATh, MACIITaOUPOBATh
10 pa3Mmepy.

PazpaboTka mpocTeHIMX THUMOBBIX (PYHKIIMOHAJIBHBIX CXEM U MPUHIIUITHAI-
HBIX CXeM KOHTPOJIS, YIIPaBJICHUS, PEryTUPOBAHUS, CUTHAIM3AIMN U OJTIOKUPOBKHU.

OdopmiteHre cxeM aBTOMaTU3alUu COMIACHO TPeOOBaHUAM HOPMATUBHBIX J0-
KYMEHTOB.
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Pe3yabrarnl 00y4yeHHsl © KPUTEPUH OLIEHKH

Pesyabrarsl 00y4yeHust
1ocJie yCIHelrHoro 3aBepuieHust
3TOr0 MOAYJIsA 00y4YaeMblil

Kpurepuu oueHku
O0yuyaemMblii 10/KeH

PO 1. 3naer kiaccudukaiuio cxem
aBTOMAaTHU3aIIMU 110 HA3HAYCHHUIO,
TUITY TTUTAHUS

1.1 BbiOupare cxeMbl TUTaHUS 1O TEX-
HUYECKHUM IapaMeTpaM mprudopoB U
CpEIICTB aBTOMAaTHU3alu1

1.2 Be1bupath cXeMbl KOHTPOJISI, Peryiu-
pOBaHUS U YIPABIEHUS MO UX HA3HAYe-
HUSAM

1.3 Mcrnonp30BaTh COOTBETCTBYIOILYIO
cXeMy B cBOEH npodeccoHaNbHOM aes-
TEIbHOCTH

PO 2. 3naer u npuMeHsieT Aeu-
ctBytore 'OCTsI Ha 0003HaUEHUS
AIIEMEHTOB (DYHKIIMOHATBHBIX CXEM
aBTOMATH3alMK ¥ TIPUHITUTIHAIBHBIX
ANEKTPUUYECKUX CXEM.

2.1 YmeTs onpenensiTh GyHKITMOHAITBHOE
Ha3HAYEHHE PJIEMEHTA M0 ero 00o3Haue-
HUIO TI0 CXEME

2.2 Ucnonb3oBatre [[OCTsI B 0603Haue-
HUU BJIEMEHTOB CXEM

2.3 Onpenensitb MO NEPEUHIO IJIEMEHTOB
CXEM TEeXHUUYECKUE XapaKTePUCTUKU U
MO3UIIMOHHOE 0003HAUYCHUE

PO 3. CocraBnsier ycrnoBHO-Tpadu-
Yyeckue U OyKBEHHbBIE 0003HAUCHUS
AIIEMEHTOB (DYHKIIMOHATBHBIX CXeM
aBTOMATHU3alMK U TPUHITUTTHAIBHBIX
ANEKTPUYECKUX CXEM.

3.1 YMmeTb cocTaBmsITh yCIOBHBIE 0003HA-
YeHUsI IPUOOPOB U CPECTB aBTOMATH3AIIUH
110 M3MEPSIEMOMY TIapaMeTpy U UX (DYHKITH-
OHAJILHOMY Ha3HAYCHHIO B COOTBETCTBHH C
JICUCTBYIOIMMH HOPMATUBHBIMH JIOKYMEH-
tamu U [OCTamu

3.2 YMeTh 0003HAYATh COSTMHUTEIBHBIC
JIMHUM Ha (PYHKIIMOHAJTLHBIX CXEMaXx B 3aBH-
CHUMOCTH OT ITepe/IaBacMOro CHTHajIa

3.3 YMeTh unTaTth ¥ 0003HAYaTh TO3HIIUN
npruOOPOB Ha (PYHKITMOHATIBHBIX CXEMaX aB-
TOMAaTH3aI|N

3.4 YmeTb unTaTh U MPUMEHSTH OyKBEH-
HO-ITM(POBBIC TIO3UITMOHHBIE 0003HAYCHUS
Ha TPUHIMITAATEHBIX AEKTPUISCKUX CXE-
Max

PO 4. 3naer u npumensier uadop-
MallMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH TIPU COCTABJICHUU CXEM
aBTOMAaTHU3alUN

4.1 YMeTb npuMeHsTh rpauueckue pe-
JAKTOPBI )11 O(POPMIICHHUS CXEM aBTOMa-
TU3ALIH

4.2 BbINOJHATH NEPEUCHB JIEMEHTOB
CXE€M, 3aIOJIHITh OCHOBHYIO HA/IHCh.
4.3 OpopmItsITh UEPTEXKH COTIIACHO Tpe-
OOBaHUSIM HOPMATUBHBIX JOKYMEHTOB
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BOM 03 «Co0mronenne TexHMKH 0€30MaCHOCTH U OXPaHA TPyAa»

Ieab un 3axaua

JlaHHBIN MOTY/Ib TacT 00yJarOMIMCS IIOHUMaHUE OCHOBHBIX HOPM U 3aKOHOB 00
oXpaHe 3710pOBbs U TPY/a U TO, KaK OHU MIPUMEHSIIOTCSI Ha TIPAKTHUKE 17151 obecreye-
HUS O€30IMaCHBIX YCIOBUM Tpy/a.

BBenenue B MOayJIb

CamouyBCcTBHE JIIOJIEH, pabOTAIONIMX WM HAXOAAIIUXCS B JIFOOOW MPOU3BOJI-
CTBEHHOH cpeJie ABIsAETCS OueHb BaKHBIM. OT Bcex pabouux OXKHIAETCs, YTO OHU
CMOTYT BBINOJHATH CBOIO paboTy 0e30MacHbIM 00pa3oM, TaK, YTOObI HE BOSHUKAJIO
HeratuBHOTro 3(pdexTa Ha uX 370pOBbe U camouyBcTBHE. Ha camom nene, MHOXe-
CTBO OpPraHMW3alMii HE TOJIbKO CHUKAIOT PUCKU W MPOBOIAT yIydlIeHUs padboueit
Cpelibl, HO TAaKXKe MBITAIOTCS CAENaTh CBOI0 COOCTBEHHYIO pabouyIo Cpely Jyuleit
JUISL APYTHX, AENasi 3T0 CBOMM KOHKYPEHTHBIM PEUMYIIIECTBOM MPH IIPUEME HOBO-
o IepcoHaa.

OxpaHa TpyAa ¥ 370pOBbs Ha padouyeM MECTE - 3TO MEphI, pa3pabOTaHHbIE IS
3aIUTHI 30POBbsl U TPyAa COTPYAHUKOB, TOCETUTENEN M IIMPOKOrO Kpyra JIMII,
KOTOpPbIE€ MOTYT MOCTPaJIaTh OT paboueil 1esATeTbHOCTH.

OxpaHa 310pOBbS U TPY/a, Yallle BCEr0 KOHTPOJIUPYETCS 3aKOHAMU U MpaBHJIa-
MU, a 3aKOHBI MTOCTOSIHHO MEePEeCMATPUBAIOTCS U OOHOBISAIOTCS. BaxkHO, 4TOOBI B
ATUX OpPraHMU3alMIX 3HAJIU 00 U3MEHEHMSIX U MOAJEP’KUBaJIN YPOBEHb COOCTBEH-
HOI OCBEIOMJIEHHOCTH B OTHOILIEHUH OOHOBIICHU.

Hacrosimmit Moaysns 1actT oOydyarommmMcest TOHMMAaHUE OTTACHOCTEH 1 PUCKOB CBSI3aH-
HBIX CO 37I0POBbEM, OE30MACHOCTHIO U CAMOYYBCTBMEM Ha pabOuMX MeECTax, ITIE €CTh
TEXHHUKA, a TAKKE CBA3aHHBIX C HUMU 3aKOHaMH U HOpMaMu. OT 00yYaroIIMXCs TaKKe
noTpeQyeTcsi IPUHATH Ha Ce0s IOJTHYHO OLIEHKY PUCKOB U OLIEHUTh BAKHOCTb PUCKOB, KO-
TOpBIE BCTPEUAIOTCS HA Pab0YHX MECTaX, a TAKXKE Mep, KOTOPbIE MPEAIPUHUMAIOTCS [T
paboTbl ¢ HUMU. OOyyJarolmecs Takxke OyIyT U3ydaTh MPUHIMIIBI OTYETHOCTH, & TAKKE
3aIMCH O HECYACTHBIX CITyYasiX, IPOUCIIECTBUSX, B KOHTEKCTE 3aKOHHOCTH.

Hacrosiuii Moyinb MOXKeT 00pa3oBaTh KJIOYEBOW KOMIIOHEHT B paMKax MHOXeE-
cTBa 00y4aroUMX MPOrpaMM, TaKk KaK 3TOT KOMIIOHEHT BBICOKO LIEHUTCSI BO MHOTHUX
MPOMBIIIEHHBIX, TPOU3BOICTBEHHBIX M MHKEHEPHBIX CUTYALIHSIX.

Pe3yabTarnl 00yuyeHust

[To 3aBepiIeHNIO JAHHOTO MOAYJISl O0YYarOIIUeCs TOMKHbI:

1. IToHMMaTh OCHOBHBIE 3aKOHBI 1 HOPMBI 110 OXPAHE 310POBbs U TPY/A.

2 3Harb, KaK OIpeJeNsITh U KOHTPOJIMPOBATH OMACHBIE CUTYallMH Ha paboueM MecCTe.

3. YMeTh NPOBOIUTH OLIEHKY PUCKOB, YCTAHABINBAS MEPHI KOHTPOJIS.

4. IToHnMaTh METO/bl, UCIIOJIB30BaHHBIE IIPU PETUCTPALMH U OTUETAX O HECUACT-
HBIX CIIy4asiX U IPOUCIIECTBUSIX.

Conep:kanue Mo1yJis

1. IlloHMMAaTh OCHOBHBIE 3AKOHbI M HOPMbI 110 OXPaHe 310POBbs M TPyAa
KirroueBple XapaKTEpUCTUKHM 3aKOHOB M HOPM: 3aKOHOJATEILCTBO, HAIPUMED,
Tpynosoii kogexc Pecniyonuku Kazaxcran u T 1.
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2. 3HaTh, KaK ONpeNeJATh U KOHTPOJUPOBATH ONACHbIE CUTYallMd HA pa-
0oueM mecTe

Ha pabGouem mecTe: METOBI [Tl ONIPEICTICHUS OTTIACHOCTEN, HAPUMED, aKThl, aHa-
JIN3 BOKHBIX PUCKOB, ITPOrHO3bI PE3YIBTATOB WM MOCIEICTBUN 3TUX PUCKOB, UCIIOJb-
30BaHME JaHHBIX 00 aBapusIX, BHUMATEIIbHOE PACCMOTPEHHE pabOYUX METOJIOB.

Pabouas cpena: uzyuenue pabodero Mecrta u €ro MOTEHIIUAIbHBIX OMMACHOCTEH,
HarpuMep, 3aMKHYThIe MPOCTPAHCTBA, paboTa HaJ BOJOW WM Ha BBICOTE, OIac-
HOCTb MMOPAXEHUS FIEKTPUUECKUM TOKOM, XUMHUKATHI, IIIYM.

OmnacHOCTH, KOTOPbI€ CTAHOBSITCS PUCKAMU: OTIPEICTIEHUE OUEBUIHBIX WA BaXK-
HBIX PHUCKOB; BO3MOXKHOCTh MPUYUHUTH yIIepO; BEIOOP MPaBUILHBIX MEP KOHTPO-
JIst; AJIEKTpUYecKasi 6€30MacHOCTh, HAIPUMED, OINpeeIeHue U KOHTPOJb OMaCHO-
CTEl, MPUYHUHBI TPAaBM, BO3JECHCTBUE IEKTPUUECTBA HA TEJO, IEPErPY3 CETH; Me-
xaHu4eckasi 0e30MacHOCTb, HAITPUMEP, ONPEACIISITE U KOHTPOJIUPOBAThH OMACHOCTH,
MPUYUHBI TPABM, Bpalllarolieecss 000pyJ0oBaHUE, OCTPhIC YIIIbI; YCTPOWCTBA 0€30-
MaCHOCTH, Hampumep, ycTporctBo auddepennuansaoit 3amutsl (Y13), 3ammura,
0€30MacHOCTh MPU aBAPUH, TATIYUKHU.

3. YMeTh NPOBOAUTH OLIEHKY PUCKOB, YCTAHABJIUBAS MePbl KOHTPOJIS

OueHKa pUCKOB: MPEAMETHI/00J1aCTH, KOTOPbIE HAZ0 OLEHUTh, HAITPUMED, pado-
Ty MallMHbI, pabouyto 00JIaCTh; MATH MIArOB (OCHOBHBIE OMACHOCTH, KTO BEPOSAT-
HO TIOCTpaiaeT/moHeceT yiepO, OlleHUBaHNUE PUCKOB U OIpe/iesieHIe HaAeKHOCTH
IPEOCTOPOXKHOCTEHN, perucTpalys JaHHbIX, aHAJIN3 OL[CHOK).

Hcnonp30BaHNe KOHTPOJIBHBIX MEp: HampuMmep, OTMEeHa HeoOxoammocTu (uc-
KJIIOYE€HUE U3 TPOEKTa), UCIOIb30BAHUE MPU3HAHHBIX MPOLIETYp, KOHTPOJIb 3a Be-
IIECTBAMH, OIPaJAUTENIbHOE YCTPOMCTBO, OLIEHKA Ipoliecca MoIbemMa U OL[eHHUBa-
HUEe 00pabOTKU BPYUHYIO, PETYSPHBINA OCMOTP, UCIIOIB30BaHUE WHANBUAYATbHbBIX
cpencts 3auuThl (MC3), o0yyeHue nepconana, Ipyrue JUYHbIE MPOLeyphl Kaca-
IOLIMECS 370POBbsI, 0€30MTACHOCTH ¥ CAMOYYBCTBHUSI.

4. YMeTb 0Ka3bIBaTh MEPBYIO MIOMOIIb NOCTPAJABIINM IPH HECYACTHBIX CJIY4asiX

[Tpou3BOICTBEHHBIN TPABMATU3M, ONACHBIE U BPEIHbIE IPOU3BOICTBEHHbBIE (haK-
TOPBI; pacciel0BaHuE, YUET U aHAJIN3 HECUACTHBIX CIIy4aeB Ha IIPOU3BOJICTBE; OKa-
3aHMe MepBOM (IOBpauyeOHOM) MOMOIIU MPHU yIIN0aX, paHEHUSX, TEIJIOBBIX U XU-
MUYECKHX 0KOrax, IOPAXKEHUSIX MIEKTPHUUECKUM TOKOM.

Pe3yabTarnl 00y4eHNsl H KPUTEPUH OLIEHKH

Pe3yabTaTnl 00yueHust Kpurepuu ouenku
nocje ycmnemsoro dapepuenusi | Q0y4aemMblil 10/2KeH
3TOr0 MOIYJIfl 00y4aeMblil

PO 1. Ilonnmaer ocHOBHBIC 3aK0- | 1.1 CoOmonaTh NpaBoBble U OPraHM3aLMOH-
HbI U HOPMBI 110 OXpaHe 3/I0POBbS | HbIE BOMPOCKHI OXPaHbI TPY/Ia: OCHOBBI 3aKOHO-
H Tpy/a JarenbCcTBa Mo OXpaHe Tpyna B PecryOnuke
Kazaxcran; cucrema cranmapToB 0e30MacHo-
ctu Tpyaa (CCBT) opranuzanust paboT 1o ox-
paHe Tpyna

1.2 TlpuMeHATh 3HaHWA TO OXpaHE Tpyda B
npoheCcCUOHATTLHON IEATETbHOCTH
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PO 2. 3naer, kak onpenensTh 1 2.1 YMeTh BBISABIATH OTKJIIOHEHHS M Hapy-
KOHTPOJIMPOBATh ONACHbIE CUTya- | ILIEHUS OT IapaMeTpoB OE30IaCHOCTHU TeX-
MU Ha paboyeM MecTe HOJIOTUYECKHUX MPOIIECCOB U 000PYIOBaHUS
2.2 OueHuBaTh BO3MOXXHOCTH HETaTUBHOTO
BO3/ICHCTBUS ONACHBIX U BPEIAHBIX MPOU3-
BOJICTBEHHBIX (DAKTOPOB, ACHCTBYIOIIMUX Ha
YeJIoBeKa

PO 3. Ymeet npoBonutk onieHky | 3.1 BriOupars u UCmonb30BaTh py4HON WUH-
PHUCKOB, YCTaHABIIMBAsI MEPbI KOH- | CTPYMEHT, 3JIEKTPOMHCTPYMEHT, THEBMOMH-
TPOJIS CTPYMEHT;

3.2 Cobmroaarh Mepbl 0€30M1aCHOCTH MIPU
paboTe pyyHbIM HHCTPYMEHTOM

3.3 [IpuMeHATh CpEACTBA HHANBUAYAIBHON
3aIUTHI

3.4 [IpuMEHSATH ANEKTPO3ALUTHBIE CPEA-
CTBa U MPEIOXPAHUTEIbHBIE TIPUCIIOCOOIIE-
HUs

PO 4. Ymeer oka3piBath nepyto | 1.1 ~ BpiOupath ciocoObl 0ka3zaHus NEPBOM
MIOMOIIIh TOCTPAAABIINM MPU HE- | MEIUIIMHCKOM TTOMOIIM B 3aBUCHUMOCTH OT
CUACTHBIX CIydasiX MOJIyYE€HHOW TPaBMbI

1.2 Oxa3piBaTh JOBpaueOHYIO TMOMOIIH
MIPU MOPAKEHUU TEKTPUUECKUM TOKOM

1.3 Buagers npuemMamu IE€pBOM MeIU-
IIUHCKOW TMOMOIIU: OCTAaHOBKM KpPOBOTEYE-
HUsI, 00paOOTKH paH, MOMOIITH IPH OXKOTraxX 1
nepeaoMax; TPAaHCHOPTUPOBKU MOCTPaJaB-
IETO

BOM 04 «9xoHOMHYECKHE OCHOBBI NPEANPHHUMATEIbCKOM 1eATeJIbHOCTID)

eas 1 3agaua

JlaHHBII MOy b JacT 0OyYaroIIMMCsl IPEACTaBICHUE 00 OCHOBAX MPEANPUHU-
MAaTeIbCTBA B YCIOBUSX PBIHOYHON SKOHOMHKH.

BBenenue B MOayJib

CoBpemeHHbIi neprof pa3BuTus Kazaxcrana 1aeT MHOTO BOBMOYKHOCTEH JIF0OOMY
’KeJlaroIeMy norpoooBaTh NPUMEHUTH CBOU MPEITPUHUMATEIBCKHAE CTIOCOOHOCTH.

KpynHbIe BBICOKOTEXHOJIOTUYHBIE TPOU3BOACTBA COCTABIISIIOT OCHOBY 3KOHOMU-
KM Haien crpanbl. Ho uctopus mokasasna, 4To Masiblii OM3HEC YCIEeNHO KOHKYPH-
pPYET ¢ KPYIIHBIMU MPEANPUATUIMH, TaK KaK OH 0oJjiee TMOKUIA, boiee MOOUITbHBIN
Y YCTOMYMBBIN B YCIOBHSIX KpU3HUCA.

B nepBoii vactu Moysist 00yyaromuecs 3HaKOMSTCS C OCHOBaMHU PhIHOYHOM KO-
HOMUKH, IOHATUSMHU: CIIPOC, MPEATIOKEHUE, KOHKYPEHIINS, I€HEXKHOE oOpallieHue.

Bo BTOpoil yactu Moyt 00ydaroMecss U3y4aroT TaKue BONPOCHI KaK COAEp-
’KaHUE U KyJIbTypa MPEANPUHAMATEIBCKON 1E€ATEIbHOCTH, MTOPSIOK PErUCTPALUH,
HAJIOroo0JI0keHre, ce0eCTOMMOCTh MPOAYKIUHU U PE3YJIbTaThl MPEANPUHUMATEIb-
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CKOH JIESITEJILHOCTH.

B 3aBepmiaromieit 4actu MOAyJIsl ydalyecs JOJDKHBI H3YYUTh TEXHOJIOTHIO TIPO-
BEJICHUSI MAPKETUHIOBBIX UCCJIEAOBaHUM, CTPYKTYypy OM3HEC-IJIaHAa U €ro paspa-
OOTKY, XO3SIHICTBEHHBIE JIOTOBOPHI B IIPEANPUHUMATEIIHCKOMN JEITEIbHOCTH.

Pe3yabTarnl 00yueHust

[To 3aBepuIEHUIO JAHHOTO MOAYJIS 00yYarOUIUeCs JOJIAKHBI:

1.3HaTh ’KOHOMHYECKHE KATETOPUH U 3aKOHBI, 3aKOHOMEPHOCTH Pa3BUTHSI IKO-
HOMHUYECKON CUCTEMbI, YMETh aHAJIU3UPOBATH COLIMATIBHO-IKOHOMUYECKYIO CUTYa-
LMIO B CTPaHE.

2.3HaTb HOPMATUBHO-NIPABOBBIEC AKThI, PEIIAMEHTHUPYIOIIUE MPETPUHUMATEIb-
CKYIO JIEATEJIbHOCTh, IEPEYEHb JOKYMEHTOB U MOCJIEI0BATEIbHOCTD JEHCTBUH, HE-
00XOMMBIX JIJISl pETUCTpaIluy MPEANPUHUMATEIHLCKON AESTETbHOCTH.

3.3HaTh CTPYKTYPY ¥ YMETh COCTABUTH OCHOBHBIE pa3/ielibl OM3HEC-TIIIaHa MaJIo-
rO MPEAPUSATHUS.

Conep:kanue MOayJIs1

1. 3HATH JKOHOMHUYECKHE KATETOPHH U 3aKOHbI, 3AKOHOMEPHOCTH pa3-
BUTHS 3JKOHOMHUYECKOH CHCTeMbl; YMeTh AaHAJIM3MPOBATH COLMATbHO-IKOHO-
MHMYECKYI0 CUTYallMI0 B CTPaHe.

HeBo3moxHO 3aHUMaTbcs OW3HECOM, HE 3Has OCHOB (DYHKIMOHMPOBAHMSI PbI-
HOYHOTO MEXaHW3Ma U TOT0, KaK COLMAJIbHO-3KOHOMHYECKAsi CUTYyallusl B CTpPaHe
MOJKET HOBJIMATH HA OCYILECTBICHHUE NPEAIPUHUMATEIBCKON JIEATEIbHOCTH.

PoiHOK — 3T0 OeckoHeuHast yepeaa CIENOK KYIUIM-TPOJIaXHu, OCYIIECTBISEMbIX
0 0COOBIM 3aKOHaM — 3aKOHaM CIIpoca M MPEIOKEHUs. DTH 3aKOHbI JTUKTYIOT
«MpaBuiia» MOBEACHUS MPOJABLOB (MPOU3BOAMUTENEH) U MOKyMarene (morpedu-
Teneil). B ycloBHSX pbIHKa COOTHOIIEHUE MEXKIY CIIPOCOM U IPEIJIOKEHUEM TO-
BapOB MOCTOSIHHO MEHSIETCS, BpeMs OT BpeMeHU jaocturas paBHoBecHs. COOTHO-
LIEHUE MEX/1y CIIPOCOM M MPEUIOKEHUEM B KXl JAHHBIII MOMEHT Ha3bIBACTCS
KOHBIOHKTYpOH pbiHKa. OOyyaroumecs JOJKHBI BJIAJETh TAaKUMH KaT€TOPUSMU:
HOTPEOHOCTh, CIPOC, MPENJIOKEHUE, PHIHOYHOE PABHOBECHE, LIEHA PHIHOYHOTO
pPaBHOBECHSI, AMACTUYHOCTh CIPOCa U MPEAJIOKEHUS, KOHKYPEHIIHSI, METOJIbl KOH-
KypPEHTHOU OOpBHOBI.

2. 3HATh HOPMATHBHO-NPABOBbIE AKTHI, PerJIaMeHTHPYIOLIHE MpPe/-
NMPUHUMATENbCKYIO 1eITeJIbHOCTD, lepedyeHb JOKYMEHTOB M MOCJIe10BATE/Ib-
HOCTH JIeCTBHIA, HEOOXOIMMBIX VISl PETUCTPANUM NPeINPUHAMATEIbCKOM
nesiTeJIbHOCTH.

[IpeanpruHuMarenbckas ACSITEIBHOCTh MOXKET OCYIIECTBIATHCS 0e3 00pa3oBa-
HUSL FOPUIMYECKOTO Jula (MHAUBUIYAIbHOE MPEANPUHUMATEIBCTBO) U COO0pa3o-
BaHHEM IOPUINYECKOIO JIUIIA.

Kommepueckum IOPUANYECKUM JIUIIOM SIBJISIETCSl OpraHu3alius, npecieayroas
W3BJICYEHUE JI0XO/Ia B KAU€CTBE OCHOBHOW LIENIM CBOEU AeATenbHOCTH. Kommep-
YeCKUe IOPUINYECKUe JINIA: TOBAPHUILECTBA, aKIIMOHEPHBIE 00IIeCTBa, MPOU3BO/I-
CTBEHHbIE KoorepaTusbl. KOpuanueckoe JUI0 CUUTAETCS CO3AaHHBIM C MOMEHTA
€ro rocyaapcTBEHHOM peructpanuu. KOpuanueckoe JMIO JACHCTBYET HA OCHOBa-
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HUW YUYPEIUTENbHBIX JOKYMEHTOB: YUPEIUTEIBHOIO JOTOBOPA U yCTaBa.
CyObeKTbl 4aCTHOTO MPEIPUHUMATEIBCTBA MOTYT ObITh OTHECEHBI K:
- cyOBeKTaM MaJioro npearnpuHUMAaTeNIbCTBA;
- cyObEeKTaM CpeIHEro NPeIPUHUMATENbCTBA;
- cyOBEKTaM KPYITHOTO NpeaIpUHIMATENbCTBRA.
KputepueM siBisieTcst cpeiHEro10Basi YUCIAECHHOCTh PAaOOTHUKOB IPEAIPUSATHS.

3. 3HATh CTPYKTYPY M YMETh COCTABUTH OCHOBHBbIE pa3/iesbl On3-
HeCc-TJIAHA MAJIOr0 NMpeANpUsTHS.

B phIHOYHOI SKOHOMMKE NMPEANPUHUMATETN HE CMOTYT TIOOUTHCS ycIexa, €Ciu
He OynyT 4eTko ¥ 3¢(HEKTUBHO IMIAHUPOBATH CBOIO JEATEIbHOCTh. [Ipu Bcem MHO-
roo0Opasuu (HopM MNpeANPUHUMATEIHCTBA CYIIECTBYIOT KJIIOUEBBIE MOJIOKEHUS,
MpUMEHSIEMBIE BO BCEX 00IACTAX MPEANPUHUMATENBCKON JieaTenbHOoCTH. Y Heobxo-
JUMBbIE JJIs1 TOTO, YTOOBI CBOEBPEMEHHO MOITOTOBUTHCSA U OOOWTH OTEHIMAIbHbIE
TPYAHOCTH, TEM CAMBIM YMEHBIIIUTh PUCK B JIOCTUKEHUU TTOCTABICHHBIX LEJIEH.

OnvH U3 IIaBHBIX JTOKYMEHTOB B IPEIIPUHUMATENIbCTBE — OM3HEC-IIJIaH, BKIIIO-
yaroui B ce0s1 OM3HeC-11et0, MAPKETUHIOBBIN MJIaH, (PMHAHCOBBIN IJIaH U TUIaH
no nepcoHany. Takke HEOOXOAMMO ONPEIENIUTh pa3Mepbl CTAPTOBOTO KaluTaja,
KOTOPBbIM OTpeOyeTCs ISl MOTHOLEHHON PaOOTHl.

Pe3yabrarsl 00y4eHHsi M KPUTEPHH OLEHKH

Pesyabrarnl 00yuyeHust Kpurepuu ouenku
IHociie yenenmHoro 3aBepuenusi 3To- | O0ydaemblii 10/15KeH
ro MOAYJsl 00y4aeMbli

PO 1. 3naer skoHoMuueckue karero- | 1.1 OObSICHATH NOHATHUS «CIIPOCH,

PHU U 3aKOHBI, 3aKOHOMEPHOCTH Pa3BH- | KIIPEIIIOKEHUE)

THUS SKOHOMUYECKOU cuctemsbl; ymeeT | 1.2 ChopmynupoBaTh U 00BICHUTH 3a-
aHAJIM3UPOBATH COLMATIBHO-OKOHOMHU- | KOH CIIPOCA U 3aKOH MPEIOKECHUS.
YECKYI0 CUTYallUIO B CTPAHE 1.3 OOBSICHUTH MOHSITUE «JIACTUY-
HOCTb CIIPOCA U MPEIIOKEHUS

1.4 OOBACHATH cofepKaHUE HEHOBBIX
1 HEIICHOBBIX METOJOB KOHKYPEHIIUU
1.5 YmeTp 00bsICHUTH (PyHKIIMH OAHKOB
U CYIIIHOCTb JICHEKHOTO 0OpalleHus B

CTpaHe
PO 2. 3HaeT HOpMAaTUBHO-IIPABOBBIE 1.1 3Hare opraHu3alOHHO-IIPABOBBIE
aKThl, peVIaMEHTUPYIOIIKE Ipeanpu- | (GOpMBbI IPEANIPUHUMATEIBCKOM /1e5-
HUMATEJIbCKYIO IESITEIbHOCTD, IIEPE- | TEIBHOCTH
YeHb JJOKYMEHTOB U MIOCJIE0BATEIb- 1.2 YMeTb 00BEKTUBHO OLIEHUTD JINY-
HOCTb JACUCTBUH, HEOOXOIUMBIX IS HOCTHBIE Kau€CTBA U MOTUBALIUIO JIJISI
perucTpanuy nNpearnpuHUMAaTeIbCKON | 3aHATHS OU3HECOM
JEATETBbHOCTH. 1.3 3HaTh NOPSIAOK PErUCTpAIUU TIPEA-

IPUHUMATEIILCKOH TeITeIbHOCTH U Tie-
pEYeHb HEOOXOAMMBIX JOKYMEHTOB

1.4 YMeTh 00BSICHUTH OCOOCHHOCTH
HAJI0r000JIOKEHHS MaJIOro OM3HeCa
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PO 3. 3naer cTpyKTypy U yMeeT coCTa-
BUTH OCHOBHBIC pa3/ielibl OM3HeC-TIa-
Ha MaJIoTOo MPEATPUITHS.

1.1 YmeTs npoananu3upoBarh U pac-
CUMTATh CTAPTOBBIN KanuTaJl

1.2 3HaTh UCTOYHUKHN (PUHAHCUPOBA-
HUS CTapTOBOIO KalnuTajia

1.3 3narb conepkaHue Ou3Hec-IIaHa
1.4 YMeTh npoaHaIM3UpPOBaTh PHIHOY-
HYI0 KOHBIOHKTYPY M COCTaBUTb IJIaH
MapKeTHHTa

1.5 YmeTs paccunTaTh OCHOBHBIE MTOKa-
3arenu (MHAHCOBOTO IJIaHA.

1.6 3HaTh MOPSIIOK 3aKJIFOUEHUS XO35TH-
CTBEHHBIX JJOTOBOPOB B MajioM OM3He-
ce.

35



IIM 01 «Monta:x KUIIuA»

Ieab un 3axaua

JlaHHBIM MOAYIH TacT 00yYarONUMCs IIOHUMaHUE TEXHUYECKOW TOKYMEHTAIIUN
Ha TPOU3BOJICTBO MOHTAXKHBIX padOT Mo mpubopam U CpeACcTBaM aBTOMAaTHU3alINH,
OCHOBHBIX MPUEMOB M METOJIOB BEICHHSI MOHTAXXHBIX pa0OT, UICIIBITAHUM U ClIauH
B JKCIUTYaTalHIo.

Beenenue B MOayJIb

JlaHHBII MOTYITh TaeT 00yYarONUMCS TPECTAaBICHUE 00 OpraHu3aiui padboT 1Mo
MOHTaXy NpUOOPOB U CPEJICTB aBTOMATU3ALINU, CTPYKTYpE MOHTAKHBIX YIpaBJe-
HU, HA3HAYEHUU MOHTAXHO-3arOTOBUTEIIbHBIX MAaCTEPCKUX U MOHTAXKHBIX y4acT-
KOB Ha 00BEKTaxX, COCTaBe MPOBEJCHUS paloT.

OOyyaroruecs: JOMKHBI 3HATH COCTaB U COJIEP)KaHNE TEXHUUYECKOM JOKYMEHTa-
WU JIJI1 MOHTQXKHBIX padoT, MpaBuiia BHITIOJHEHHUS CXEM BHEIIHUX COCIUHEHHM,
MOHTaKHO-KOMMYTAIIMOHHBIX CXEM, Ha3HAU€HHE TUIIOBBIX MOHTAXKHBIX YEPTEKEHN
YCTAHOBKH MPUOOPOB U OTOOPHBIX YCTPOUCTB.

CrocoObl ¥ TEXHUYECKHE TPeOOBaHUS K MOHTAXKY IITUTOB, MYJIFTOB U CTaTUBOB,
yCTaHOBKa MPUOOPOB M anmaparypbl Ha HUX. MOHTaX OTOOPHBIX YCTPOMCTB, 3a-
KJIQJTHBIX KOHCTPYKIIUN HAa TEXHOJIOTHYECKOM 00OPYIOBaHUM U TPYOOTPOBOIAX.

Hacrosiiiuii Mogynb AacT IpeCTaBI€HNE O MOHTAXe MEPBUYHBIX U3MEPUTEIb-
HBIX TIpeoOpa3oBaresneil TeMIeparyphl, JaBJIeHUS, pacxo/ia, YpOBHS, Beca U IPYTUX
TEXHOJOTUYECKHUX MTapaMeTPOB.

MoHTax peryisiTOpoB U UCIIOTHUTEIbHBIX MEXAaHU3MOB. MOHTaX MPOMBIIILIIEH-
HBIX KOHTposuiepoB u OnokoB ACY TII.

Bo Bpemst mpon3BOICTBEHHOTO 00YyYEHHsI CTYICHTHI MOJIYyYarOT HAaBBIKH PaOOThI
¢ 000opy/I0BaHUEM, HHCTPYMEHTAMH U MOHTAXXHBIMU W3/ICIIUSIMHU.

Texnuka 6€30MaCHOCTH MPHU BHITIOJIHEHUH MOHTAXHBIX PaOOT.

B nporiecce mpou3BoiCTBEHHOTO 00yUeHHUs MPEAYCMaTPUBAETCS OBJIAICHUE Ha-
BBIKAMH Pa0OTHI C MHCTPYMEHTAMH, BHITIOJTHEHHE MOHTAKHBIX pa0OT 1O MHCTPYK-
UM ¥ HOpMAaTHBaM.

IIpousBoacTBeHHOE 00y4eHre U PO ecCHOHANIbHAS IPAKTUKA — Y4eOHast
3JIEKTPO-MOHTAKHAA NPakTUKa (72 yaca), TEXHOJIOTHYeCKas MPAKTUKA.

Pe3yabTarnl 00yuyeHust

[1o 3aBepiIeHUIO JAHHOTO MOAYJIS 00yYaroIUecs JOMKHBI:

1.3HaTh 00IIIME TPUHITUIIBI OPTaHU3AIMU MOHTaKHBIX PaOOT aBTOMAaTU3UPOBaH-
HBIX CHUCTEM.

2.3HaTh COCTAaB U COAEPKaHUE MPOECKTHOMN TOKYMEHTAIIMU HA MOHTaXK aBTOMAaTH-
3UPOBAHHBIX CUCTEM.

3.3HaTh cocTaB pabOT MO MOHTAXY TPYOHBIX M DIEKTPUUYECKHUX MPOBOJOK CHU-
CTE€M aBTOMAaTHU3alMH.

4. 3HaTh cocTaB pabOT MO MOHTAXY MPUOOPOB U CPEJCTB ABTOMATHU3AIIHH.
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Conep:kanue MO1yJIs1

1. 3naTp o0IMe NPUHUIMIIBI OPraHU3ALMH MOHTAKHBIX Pa00T ABTOMATH-
3HUPOBAHHBIX CHUCTEM.

CtpykTypa MOHTQ)XHOTO yrpapieHus. HazHauenue u GyHKIIMU aJJMUHHUCTpA-
THUBHO-YIPABJIEHYECKOI0 MEPCOHANa, MPOU3BOJCTBEHHO-TEXHUYECKOTO OTHAENA,
y4acTKa MOATOTOBKHM MPOM3BOJICTBA. MOHTAXXHO-3arOTOBUTEIbHBIE MACTEPCKUE,
WX Ha3HAYCHHE, BBHITIOJHAEMBIE BUbI pabOT, 000pyqOBaHNE, NHCTPYMEHT U Ma-
Tepuanbl. OpraHu3aiys MOHTaKHOTO y4yacTKa Ha 00bekTe. TpeOoBaHUs MOHTaXK-
HOM OpraHu3aIliy K CTPOUTEILHOM TOTOBHOCTH 00beKTa. [loaroToBUTEIBHBIC pa-
60T1bl. Ponb cTanapTu3anuu B 00€CIeYeHNU KaueCTBa MOHTAXKHBIX paboT.

2. 3HaTh COCTAB M Co/lepPKAHHNE MPOEKTHOI TOKYMEHTAIIMN HA MOHTAXK aB-
TOMATU3MPOBAHHBIX CHCTEM.

Craauu pa3pabOTKu MPOEKTa aBTOMaTU3aluu. TeXHUYECKUM TPOEKT U pabodast
JIOKYMEHTAIMsl, Ha3HaueHue U cocTaB. CTPyKTypHBIE CXEMbI KOHTPOJISI U yTIpaBJie-
HUSI, KOMIUICKCA TEXHUYECKHUX CpeacTB. DYHKITMOHAIBHBIE CXEMbI aBTOMATH3AIIHH.
[IpunIMnIUanbHBIE CXEMBI KOHTPOJIS, PETYIUPOBAHMS, YIPABICHUS, CUTHAIH3A-
IIUW, TTUTAHUS, 3aIIATHl U OJOKUPOBKU. OOIIME BUIBI IIUTOB U MyIBTOB. CXEMBI
BHEITHUX MPOBOJOK. [I11aHbI pacmonokeHuss 000py10BaHUs U POBOJIOK. 3aKa3HbIC
crienupuKaIuu.

CocraB mpoekTa npou3BojacTBa padot. [lopsamok u 00beM 00pabOTKH MPOECK-
THO-CMETHOW JJOKYMEHTAIIMH Tepe]] HadaaoM MOHTaXHBIX pa0oT.

3. 3HaTh cocTaB padoOT IO MOHTAKY TPYOHBIX U JJIEKTPHUYECKHUX NIPOBOAOK
CHCTEeM aBTOMATU3ALNU.

Texanueckas JOKYMEHTAIUS Ha MOHTaX TPYOHBIX M JIEKTPUIECKUX MTPOBOJIOK.

Krnaccudukanus TpyOHBIX IPOBOJOK, IPUMEHSEMbIX B CUCTEMAax aBTOMaTH3a-
IIUM TEXHOJIOTHYECKUX MpolieccoB. PazouBka Tpacc TpyOHBIX MTPOBOIOK U TPUBS3-
Ka K CTPOUTEIbHBIM U TEXHOJIOTMUECKUM KOHCTPYKIUAM. [Ipokinaaka Hapy>KHBIX U
BHYTPEHHUX TPYOHBIX MPoBOAOK. [Ipokiiagka TpyOHBIX OJIOKOB.

[Ipokiaaka 37eKTPONPOBOAOK OTKPBITHIM CIIOCOOOM, B TYHHEISIX, B KAOEIbHBIX
KaHaiax, B KopoOax ¥ 3alMTHBIX TpyOax. [Ipo3BoHKa 1 MapKUPOBKA IEKTPOIPO-
BOJIOK. VcribITanue U ciaya B 3KCILTyaTaIHIo.

Texanka 6€30MaCHOCTH IPU MOHTaKE TPYOHBIX U dJIEKTPHUECKUX MTPOBOJIOK.

4. 3uarb cocTaB padoT 10 MOHTAKY NPUOOPOB U CPEICTB ABTOMATH3ALMH.

TumnoBbie YepTEKN yCTAHOBKU 3aKIATHBIX KOHCTPYKIIUNA U OTOOPHBIX YCTPOUCTB.
MoHTaXHO-3KCIUTyaTallMOHHbIE MHCTPYKIIMH 3aBOJIOB-U3TOTOBUTENEH MPUOOPOB U
cpencTs aroMaTu3anuu. [IpenmonTa)kHas mpoBepka NpuOOPOB U CPEACTB aBTOMa-
TU3AlMKU. YCTaHOBKA MPUOOPOB «I10 MECTY» M Ha IUTaX. TexHuueckue TpedoBa-
HUS K YCTAHOBKE MEPBUYHBIX IIpeoOpazoBaresieil TemrnepaTypbl, JaBJIEHUs, Pacxo-
11a, YPOBHSI, KOHIICHTPAUUU U IPYTUX TEXHOJOTHYECKHUX MTapaMETPOB.

Texnuka 0e30maCHOCTH IPU MOHTaKe MPUOOPOB U CPEICTB ABTOMATH3AIUH.
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Pe3yabTarhl 00y4eHHsi M KPUTEPHH OLEHKH

Pesyabrarnl 00yuyeHust
IHocJie ycnenrHoro 3aBepuieHus
3TOr0 MOAYJIs1 00y4aeMblii

Kpurtepuu oueHku
O0OyuyaemMblii 10/KeH

PO 1 3Haer o01iue npuHIUIIBI
OpraHu3ali MOHTaXXHbIX padoT
aBTOMAaTU3UPOBAHHBIX CUCTEM

1.1 OOBACHATH CTPYKTYPY MOHTAKHOI'O
YIPABJICHUs], HA3HAYEHUE OTIEIbHBIX MO/~
pa3aeeHnil © MOHTaXKHbIX YYaCTKOB

1.2 YmeTh oprannzoBaTh padOTy 110 MOHTa-
Ky Ha BBEDEHHOM YYacCTKe.

PO 2 3naer cocraB u conepixa-
HUE MPOCKTHOU JOKYMEHTAIIH
HA MOHT)X aBTOMAaTU3UPOBAH-
HBIX CHCTEM

2.10npenenars cocTaB pabounx YepTexke
JUTSI BBITIOJTHEHUS] MOHTQKHBIX paboT
2.2YMeTh UCIMOIb30BaTh TUIIOBBIE MOHTAXK-
HBIC YEPTEKU HA YCTAHOBKY MPUOOPOB U OT-
OOpHBIX YCTPONCTB

2.3 YmeTh paboTarh ¢ MOHTAXHO-IKCILTyaTa-
[IUOHHBIMU UHCTPYKIUSIMH 3aBOJOB-U3TOTO-
BUTEJIEH MpUOOPOB U anmnaparypbl

PO 3 3naer cocraB paboT 1o
MOHTaXXy TPYOHBIX U DJIEKTpUYE-
CKHMX MPOBOJIOK CUCTEM aBTOMa-
TU3alUU

3.1BBIOMpaTh ¥ TPUMEHSATH MOHTAXKHBIA WH-
CTPYMEHT U IPUCTIOCOOJICHHUS JIJIs1 TIPOKJIA/I-
KM TPYOHBIX U DJICKTPUUYECKUX JTUHUH.
3.2BbINONAHATH NMPOKIIAJIKY, MAPKHUPOBKY U
NOJKJIFOYEHUE TIPOBOJIOB U Kadeeit
3.3BBINOMHATE MPOKIAJAKY UMITYJIbCHBIX, KO-
MaHIHBIX, TUTAIONIUX W BCTIOMOTATEIbHBIX
TPYOHBIX TTPOBOAOK

3.4 CoOmronarh TpeOOBaHUS TEXHUKU 0€30-
MACHOCTH TIPU MOHTAXHBIX

PO 4 3naer cocraB paboT 1o
MOHTaXy IPUOOPOB U CPEACTB
aBTOMaTH3alluU

4.1 BoiOuparh 1 IpUMEHSTH CIIOCOOBI yCTa-
HOBKH ITPUOOPOB 110 3aBOJICKUM UHCTPYKIIH-
SIM

4.2 YMeTh KOHTPOJIUPOBATh NPABUIBHOCTD
YCTaHOBKHU U TOJIKJIFOYEHUST TPUOOPOB.

4.3 Bnanets HaBbIKAaMU O€30I1aCHOTO BEJIE-
HUs paboT

IIM 02 «IxkcruryaTanus ¥ TEXHUYECKoe 00CIyKMBAHNE»

eas u 3axa4a

JlaHHBIN MOAYJb 1acT OOY4arOIUMCs TOHUMaHUE OPTaHU3allMOHHON CTPYKTYPbI
U TIPOLIECCOB TEXHUUECKOTO 00CTYKMBaHUS PUOOPOB U CPEACTB aBTOMATU3ALIUU

Beenenue B MoayJib

JlaHHbI MOIYy/b MacT OOydarouIMMCsl TMMOHMMAaHHE KOMILIEKCAa MEpPONPUSTUM,
BKJIFOYAIOIUX IMOATOTOBKY U UCIIOJIb30BAHUE CPEACTB aBTOMATU3ALIMU 10 Ha3Haue-
HUIO, UX TEXHUYECKOE 00CTyKUBaHUE, XpAaHECHUE U TPAHCIIOPTUPOBAHUE.

[TonroToBKy mpuOOPOB, CPEACTB U CHCTEM ABTOMATH3AIMH K HCIOJIb30BAHHIO
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ClIelyeT HauMHATh OTHOBPEMEHHO C MOHTQKHBIMH pa0OTaMH MO MX YCTaHOBKE Ha
o0bekTe. OCHOBHOE B TOJATOTOBKE MPUOOPOB — IMyCKO-HAJAJOYHBIE PabOTHI IO
JIOBEJICHUIO MX JI0 COCTOSHUS, IPH KOTOPOM OHH MOTYT OBITh MCIIONH30BAHBI IS
JKCIUTyaTaluu.

OCHOBHBIMHU YCIIOBUSIMH HAJICKHOCTH IKCIUTyaTallid CPEJICTB aBTOMAaTH3aIUH,
obecrnieunBaromnield ux 3PPEKTUBHOCTD U JOJITOBEYHOCTD, SBISIOTCS: CTPOrOe BbI-
MOJTHEHHE OOCITY>KMBAIOIUM TIEPCOHAIOM TMPABWJI TEXHHUUECKOH HSKCILTyaTaliu
U TEXHUKH O€30M1aCHOCTH; CBOEBPEMEHHOE M KBAIM(DPUIIMPOBAHHOE BHITIOJHEHHUE
TEXHUYECKOTO 00CITY>KMBaHUS U TJIAHOBO-TIPEAYIPEIUTEIBHBIX PEMOHTOB MPUOO-
POB U PETYISATOPOB.

Moaynb gact 00ydaronumMcs 3HaHUSI OCHOBHBIX 33]1ad METPOJIOTHYECKOM CITYXK-
ObI (MOBEpKa 1 KaTMOpOBKa MPUOOPOB, PAa3BUTHE ABTOMATHU3AIINH U COBEPIICHCTBO-
BaHUE METPOJIOTUYECKOTO OOECIICUEHHUS).

K ocHOBHBIM 3a7adaM M (YHKLIMSM 3KCILTyaTal[MOHHOM CIIy>KObl OTHOCSATCS:
o0ecreyeHne TEXHUYECKOTro 00CITy>)KMBaHUs, CHITHE U yCTaHOBKA NpUOOPOB, BbI-
NOJTHEHHE TEKYIIEro M KallMTaJbHOIO PEMOHTA, MOBEPKH, MOHTa)Ka M HaJaJKH;
COCTaBJIEHUE IPAPUKOB TEXHUUECKUX PabOT, 3asBOK Ha MPUOOPHI, 000pYIOBaHUE,
3aracHble YacTH, MaTepUalIbl U JOKYMEHTAIMIO; KOHTPOJIb 32 MOCTYIJICHUEM MpU-
OOpOB U CPENICTB aBTOMATH3AINH, 00E€CTICYCHIE YCIOBUN MPaBUIBHOTO XPaHEHHS,
BbIJIaul, COCTABJICHMS aKTOB M PEKJIaMalliii; KOHTPOJIb 3@ SKCIUTyaTallMed U uc-
MOJIb30BaHKUE CPEICTB M3MEPEHHUI U ABTOMATUKH Ha MPEITPHUITHH.

B npotiecce nmpon3BoACTBEHHOr0 00y4eHHUs ITPelyCMaTpUBAETCs OBJIa/ICHNE Ha-
BBIKAMHU TEXHHUUYECKOTO OOCITY>KMBAaHUSI M BBIIIOJHEHUS PEMOHTHBIX pabOT MO WH-
CTPYKLHUSM U HOPMATHUBaM.

IIpou3BoncTBeHHOE 00yueHHe U MPodecCHOHATLHAS MPAKTUKA — y4eOHasi MOH-
TAKHO-IKCILIyaTALMOHHASI MPaKTHKa (72 yaca), TeXHOI0rH4YecKasi NPaKTHKA.

Pe3yabTarnl 00yuyeHust

[To 3aBepiIeHUIO JTAHHOTO MO/l OOYYArOIIHECs TOJIKHBI:

1. UmeTh npezacTaBieHne 00 opraHu3au U 000pyIOBAHHH METPOJIOTUYECKON
JabopaTopuu.

2. imeTs mipeAcTaBieHHE O TIOPSIKE MOBEPKH, KaJTUOPOBKHM M aTTECTAIUU TIPU-
OOpOB U CUCTEM aBTOMATUKH.

3. YMeTh BBINIONHSTH IKCILTYyaTallUOHHO-TEXHUYECKOE 00CTy)KMBaHUE TPUOOPOB
U CPEJICTB aBTOMATH3AIIHH.

Conep:kanue MOayJIs1

1. UmeTh npeacraBieHne 00 OpraHu3aluu U 000Py10BAaHUU METPOJIOrnYe-
CKOii J1adopaTopuu.

JlaGoparopuu JOJIKHBI pa3MelaTbCsi B OTJEIbHBIX 3aHUSX WU B U30JIUPO-
BaHHBIX NoMelleHussX. OCHOBHbIE TPeOOBaHMSI K MOMEIICHUIM J1abOpaTOpuu: a)
OTCYTCTBUE BUOpAIIUU, DJICKTPUUECKUX TTOMEX; 0)OCBEIIEHHOCTh Pa00YUX MECT
He Hwke 150 Jroke B)Temmeparypa B momelneHun 1o/kHa Obith 20+£5°C u oTHO-
cutenbHas BIaXHOCTh 50-80%; nmuraHue nepeMeHHbIM HamnpshkeHuem 220+2B,
oapomerpuueckoe napienne 750+30 MM.PT.CT; T )B Ja0OPATOPHUU TOJKHBI OBITH
CKJIaJICKM€ TOMEIIEHUS ISl XpaHEHHs pe3E€pPBHBIX MPUOOPOB U 3alIaCHBIX YACTEM.
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B naGoparopuun foyKeH OBITh MOJHBIA KOMIUIEKC 00pa3loBBIX CPEACTB H3Me-
PEHUU MO BCEM BHUJIAM HU3MEPEHUM, IMOBEPEHHBIX B OpraHax roCylapCTBEHHOMU
METPOJIOTUYECKOU CykObl. B maboparopuu nomkeH ObITh MOJHBIA KOMILIEKT
HOPMAaTHBHO-TEXHUYECKON JOKYMEHTAIMU, METO/Ibl U CPEACTBA [TIOBEPKH, TEXHU-
yeckue ycnoBus, [OCTsI u TeXHUYECKass JOKYMEHTALMS Ha CPEJICTBA U3MeEpe-
Hus. JIoJKHBI OBITH 3aMlaCHBIE YaCTH JIJII PEMOHTA CPEJCTB U3MEPEHHUS], a TAKKE
pe3epB NprOOPOB AJIsl 3aMEHBI TOBEPSAEMBIX, 00PA3I[OBBIX U PAOOYUX CPEJCTB U3-
MEPEHUM.

2. IMeTh mpeacTaBiieHne 0 MOPSAAKe MOBEPKH, KAJUOPOBKH U aTTeCTAlIUN
NpUOOPOB U CHCTEM ABTOMATHKH.

IToBepka cpencTB U3MEpPEHUsI — COBOKYITHOCTh ONEpaliid, BBIIIOJHIEMBIX Op-
raHaMM TOCyJapCTBEHHON METPOJIOTrHYECKOM CIY>KOBI C LEJIbI0 ONpEeAeNICHUsl U
MOATBEPIKICHUS COOTBETCTBUS cpeAcTB u3mepenuit (CM1) B COOTBETCTBUU C ycCTa-
HOBJICHHBIMU TE€XHUYECKUMU TpeboBaHusIMU. CpeicTBa U3BMEPEHUM TTOABEPTratoT
CIEAYIOIIUM BHUJaM IMOBEPOK: a) NMEepBUYHAs MOBEPKA — MOBEPKA MPH BBIMYCKE
CH u3 npousBoAcTBa; 0) nmepuoguyeckas MOBEpKa — MOBEPKa MPHU IKCIIyara-
M1 U XpaHEHUH 4Yepe3 MHTEPBAJl BpEeMEHU MO0 TpaduKy, COTIaCOBAHHOMY C TO-
CYJapCTBEHHOM METPOJIOTUUECKOM CITyK0011; B) BHEOUEpeaHAs TIOBEPKA — MTOBEP-
Ka, TPOU3BOANMAs TIPHU OBPEKICHUN TTOBEPUTEIBHOTO KJIeiMa, TNIOMOBI, yTepH
CBHUJIETEIIBCTBA O MIOBEPKH, ITOCIIE JUIUTEIBHOTO XPAHEHHS, PEMOHTA U HACTPOUKH
npudopa; T) UHCIIEKIIMOHHAs — MTOBEpPKa, MPOBOJUMAsi OpraHaMHu METPOJIOTHYEe-
CKOT'O Ha/a30pa.

KanubpoBka cpencts u3MepeHHil — COBOKYIMHOCTh OTEPAIIHi, BBIMOTHIEMBIX
kanuOpoikoM CH, He mojiekamux rocylapCTBEHHOMY METPOJIOTHYECKOMY
KOHTPOJIIO M HAJ30py C LIEJIbI0 YCTAHOBIICHUS JEUCTBUTEIBHOIO 3HAYEHUS U3ME-
pSEMOTrO MmapameTpa.

[ToBepka u kanmuOpoBka CH mpou3BOAUTCS B COOTBETCTBUHU C TPEOOBaAHUSIMU
HOPMATUBHBIX JJOKYMEHTOB (METOJIbI U CPEJICTBA MOBEPKH, YTBEPKICHHBIC MOBE-
POYHBIE CXEMbI, UHCTPYKIIUU U METOIUKHU ITOBEPKH ).

3. YMeTh BBINOJIHSATH IKCIJIYATAIIMOHHO-TEXHUYECKOe 00CTyKMBAHUE MPHU-
OOpOB U CpeACTB ABTOMATH3AIMH.

Texauueckue pabOTHI, MPOBOIUMEBIE CITY>KOOM METPOJIOTUU M aBTOMATUKH TTOJI-
pa3feNstoTCA Ha BHEIUIAHOBBIE M IJIAHOBO-IMIPEAYIpenuTeNnbHble. BHemIaHoBbIe
paboOThI CBONATCS K 3aMEHE OTKAa3aBIIUX CPEACTB MU3MEPEHHM M aBTOMATHU3AIUU.
[InanoBo-npeaynpeauTenbHble padOThl BKIIOYAIOT: a) TEXHUYECKUH OCMOTp; 0)
TEKYIIUH 1 KaUTaIbHBIA PEMOHT; B) TOBEPKY U KAIIMOPOBKY CPEACTB N3MEPEHUM.

OKCIUTyaTallMOHHO-TEXHUYECKOE 00CITyKMBAaHUE MPOU3BOAUTCS HA TPOTSKEHUU
BCETO Meproaa paboT MEX Iy AByMSI INIAHOBEIMU PEMOHTAMU U BKITIOYAET B CeO: a)
TEXHUYECKUN HAA30p, KOTOPbIN MPOBOUTCS MMOCTOSHHO C LIEJbIO IPOBEPKHU COCTO-
SIHUSI CPEJICTB U3MEPEHMSI M CUCTEM aBTOMATHKH; 0) MPOPUIAKTUIECKHUE PaOOThI
MPOBOASTCS COMIACHO TPeOOBAaHUAM 3aBOJICKMX MHCTPYKIUH; B) TEKyllee 00ciy-
’KUBAHUE MPECTABISAET COO0N MUHUMAIBHBIN 00heM paboT, KOTOPHI 0OecIeYrBa-
€T HOPMAJIbHYIO SKCIUTyaTallio NpuOOpOB U CPEJICTB aBTOMATUKHU 10 OYEPEIHOTO
IUIAHOBOTO PEMOHTA.
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Pe3yabrarnl 00y4yeHHsl © KPUTEPUH OLIEHKH

Pesyabrarsl 00y4yeHust Kpurepuu ouenku
nocJjie ycmnemHoro 3apepumenusi | O0Oy4yaeMblii 10/1KeH
3TOr0 MOAYJIfl 00yyaeMblii:

PO 1. Nmeer npencrasiienue 06 1.1 IloHnmarp HaA3HAYEHUE METPOJIOTUYE-
OpraHu3aluy U 000PYIOBaHUU Me- | CKOM JTabopaTopuu
TPOJIOTUYECKOM TabopaTopun 1.2 3HaTh OCHOBHBIEC TPEOOBAHUS K TTOME-

HICHUSIM J1aboparopuu
1.3 3HaTh cocTaB ¥ Ha3HAYEHUE 00OPY/I0-
BaHUsI METPOJIOTUYECKOH J1abopaTropuu

PO 2. Nmeet nipeacraBieHue o 2.1 YMeTh NpuMEHSITh HOPMAaTUBHO-TEX-
MOPSJKE TOBEPKU, KATMOPOBKU M | HUYECKYIO JOKYMEHTAIIMIO HA METOJbI U
arrecTanuu npuOOpOB U CUCTEM CpencTBa NOBEPKU

aBTOMAaTUKU 2.2 lmeTp HaBBIKM B NIPOBEJCHUH ITIOBEPKHU

U KaJTMOpOBKH pHOOPOB

2.3 YMeTh COCTABIATh TEXHUYECKYIO JI0-
KyMEHTAIUIO 110 UTOraM MOBEPKHU U KaJu-
OpoBKHU TPHOOPOB

PO 3. Ymeer BeImonHATh 3KCIUTya- | 3.1 YMeTh opranusoBaTh pabouee MecTo
TallMOHHO-TEXHUYECKOE 00CITY K- | JUIsl BBIMOTHEHUS paOOoT MO HKCIUTyaTalu-
BaHUE MPUOOPOB U CPEJICTB aBTOMA- | OHHO-TEXHUYECKOMY OOCITYKUBAaHHUIO MTPH-
TU3ALMH OOpOB M CPEJCTB aBTOMATU3ALIMH.

3.2 [IpoBOAUTH TEXHUYECKUI HAA30D C Iie-
JIBIO TIPOBEPKHU COCTOSIHUS CPEICTB U3Me-
pPEHUS U CUCTEM aBTOMATHKU

3.3 BbInonHATh NPOPUIaAKTHYECKHUE pa-
00TBI COITIaCHO TPEOOBAHMSIM 3aBOJCKUX
MHCTPYKLHMN

3.4 OcymiecTBIATh TEKyIIee 0OCTYKUBAHNE
C LIeTIbI0 O0ecreueHus] HOpMaIbHOM KC-
TuUTyaTaly IpuOOpOB U CPEICTB aBTOMATH-
KU JI0 OYEPEAHOr0 IMJIAHOBOI'O PEMOHTA

IIM 03 «PeMOHT KOHTPOJIbLHO-U3MEPUTEIbHBIX NIPUOOPOB»

eanb u 3axa4a

JlaHHBII MOAYJIb JACT OOyYaroMMCs MOHUMAHUE OPraHU3alUOHHON CTPYKTY-
PBI PEMOHTHOM CITy’KOBbI U COCTaBa PEMOHTHBIX Pa0OT MPUOOPOB U CPEACTB aBTO-
MaTu3auu

BBenenue B MOIyJIb

OcHoBHas 3ajjaua peMOHTHOM CITY>KOBI: MOJIIEpPKaHue B pabOTOCIIOCOOHOM CO-
CTOSTHUM BCETO MapKa MPUOOPOB M aBTOMATHKH, 00ECIIEUeHNE BHICOKOTO KaueCcTBa
pPEMOHTa U YMEHbIIIEHHE 3aTpaT BPEMEHU U CPEJICTB Ha TeKylllee 00CIIy)KHUBaHUE
npuOOpPOB U CPEICTB aBTOMATH3AIIH.

Cy1iecTByeT TpexXypOBHEBas CHCTEMa pPEMOHTa cpeiacTB u3Mepenuit: 1.Ha
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MECTE SKCIUTyaTallud C IOMOIIBI0 PEMOHTHO-MOBEPOUHBIX Jlabopatopuii; 2.Ha
PEMOHTHBIX y4acTkax; 3.Ha peMOHTHBIX 3aBojax WM 3aBOJAX H3TOTOBHUTEISX
CPEACTB U3MEPEHUN.

B 3aBucumoctu oT Xapakrepa 0TKa30B, CTEIIEHH BBIPAOOTKU PECYPCOB U TPYIIO-
€MKOCTH BOCCTAHOBJIEHUS PA3IMYarOT: TEKYIIUN, CPEAHUNA U KallUTaJIbHBIA BUJbI
pemonTa. 1.K TexyiiemMy peMOHTY OTHOCSITCS: paOOThI IO YCTPAHEHUIO OTAEIbHBIX
HEUCIIPaBHOCTEH, MyTEM 3aMEHbl KOMIUIEKTYIOUIMX O€3 CIOXKHOTo AUarHocTuye-
CKOTO 000pyI0BaHMsI. DTO BBINOJIHEHHWE HECIOXKHBIX ONEpalUi MO PEeryJupoBKe
CH niiga noBeneHMs XapakTEPUCTUK 0 HOPMUPYEMBbIX 3HaueHH. 2.CpenHuil pe-
MOHT — BXOJST pabOThl TEKYIIETO PEMOHTA, a TaKXe TPYJOEMKHE OMepaluu IO
3aMEHE WJIM BOCCTAHOBJIEHUIO DJIEMEHTOB JIJI1 YACTUYHOIO BOCCTAHOBIICHUS pECyp-
ca CH, ¢ nocieayrommM KOHTPOJIEM TEXHUYECKOIO COCTOSIHUSL BCEX COCTABHBIX
yacTel mpudopa, C yCTpaHEeHUEM HEeHCIpaBHOCTEN U HAacTpoiiko. 3. KanuranbHbie
PEMOHT — IpUOOp MPAKTUYECKU MOJTHOCTHIO Pa30OMpaloT, ONpPEeNessioT TeXHUYe-
CKOE COCTOSTHUE Ka)XJOW JETau, MIEMEHTA, KOHCTPYKIMHU. YCTPAHSIOT TAKEIbIC
MOBPEXACHUS U OTKa3bl, TPEOYIOIIME CIOKHOIO JIMarHOCTUYECKOro 00Oopy/noBa-
HUs, 3aME€HA U BOCCTAHOBJICHUE OTKA3aBLIMX AJIEMEHTOB M COCTABHBIX YaCTEM, Ha-
CTPOMKA U PETYIIMPOBKA U MTOCIEAYIOLINE UCTIBITAHUS.

PeMoHTBI pa3nuuaroT 1o cnocoOy BbiojgHEeHMs: 1.MeToa aeTaqbHOro peMoHTa
— BoccraHoBiieHne CH myTem 3amMeHbl KOMIUIEKTYIOIIMX 371eMeHTOB. HegocraTtkom
METO/a SBJSIETCS] — OOJIBLIIOE BPEMSI PEMOHTA, CIIOKHOCTh JIMarHOCTUYECKOTO 000-
PYZIOBaHMS, BBICOKHE TpeOOBaHUS K KBaTU(UKAIMU PAOOTHUKOB, HEOOXOIUMOCTH
PEMOHTHOM JIOKYMEHTALMU C OMMCAHUEM METO/AA MOMCKA U YCTPAHEHHE OTKA30B;
2.ArperarHblii — 3aMeHa OTKa3aBIIIMX arperaroB (y3JI0B, MIaT, 6JI0KOB) HOBBIMU WJIH
OTPEMOHTUPOBaHHbIMU. [IpenMyIiecTBa: MUHUMAIBHOE BpEMSI PEMOHTA, IPOCTOTA
TEXHOJIOTUYECKOTO 000PYI0BaHNsI, HEBHICOKHE TPEOOBAHMS KBATU(UKAIIUN PEMOHT-
Horo nepconaia. Hemocrarku: BbICOKasi CTOMMOCTb 3alIaCHBIX YacTeil (y3J1bl, OJIOKH).

[To okoHuaHUU peMOHTa IPUOOPHI OABEPralOT MOBEPKE C OTMETKOM B (hopMy-
Jsipax npuodopa u Ipyroil HOPMATUBHOM JOKYMEHTALIMH.

IIpousBoacTBeHHoOe 00y4yeHne u npodecCHoHAIbHAS MPAKTUKA —TEXHOJI0-
ruyeckasi NpaKkTHKA.

Pe3yabTarnl 00yuenust

[To 3aBepiIeHNIO JAHHOTO MOMAYJISI O0YYArOIIHECs TOJKHBI:

1. UmeTh npeacTaBienre 00 OpraHu3ald PEMOHTHBIX pa0oT.

2. Umethb npencrapienne 00 000py0BaHUM pabOunX MECT Clecapeir-peMOHT-
HUKOB.

3. YMeTh 0OpMIIATh TEXHUYECKYIO JOKYMEHTAIIMIO Ha PEMOHT IPHOOPOB.

4. YMeTb BBITIOJNHSTH OTACIIbHBIC BUIBI PEMOHTHBIX PabOT 1Mo mpudopam u
CpeICTBaM aBTOMAaTH3aIMH.

Coaepxanune MoayJist

1. UmeTh npeacTaBieHue 00 OpraHu3alui PEeMOHTHBIX padoT
JINIIeH3MOHHBIMHU TPEOOBAHUSAMHU U YCIOBUSMH MPU OCYLIECTBICHUU ACSTEIb-
HOCTHU MO PEMOHTY cpecTB u3aMepeHuit(CH) sBisitoTcs: a) HaIM4ue COOTBETCTRY-
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IOLLEro 00OPYAOBaHUS U COOIOCHHE TPOU3BOJICTBEHHBIX TEXHOJIOT UM, 00eceyu-
Baroux peMoHT CU B COOTBETCTBUU C YCTAHOBJICHHBIMU TEXHHUUECKUMH TpeOo-
BaHUSAMM U CTaHJApTaMHM; 0) HAIMYKE OPraHU3alIMOHHBIX U TEXHUYECKUX BO3MOXK-
HOCTEH U1 BBITIOJIHEHHSI IEPBUYHOM MOBEPKU OTpeMOHTUpOoBaHHbIX CHU, ucnosb-
3yeMbIX B c(hepax rocynapCcTBEHHOIO METPOJIOTHYECKOTr0 KOHTPOJIS U Ha130pa WM
BBINOJIHEHUS TIEPBUYHON KaIMOpOBKU oTpeMoHTHpoBaHHbIX CU, He moanexamux
MOBEPKE; B) HAIMYUE HEOOXOAUMBIX JJIsl U3TOTOBJIEHUS U PEMOHTA MPOU3BO/ICTBEH-
HBIX IOMEIEHUHN, COOTBETCTBYIOIIUX TPEOOBAHUSIM HOPMATUBHO-TEXHUYECKUX
JOKYMEHTOB; J) HaJIU4MU€ Yy WHAMBUIYAJIbHOIO MPEANPUHUMATENS U Yy paOOTHU-
KOB IOPUMYECKOTO JIMIA BBICLIETO UM CPEAHETO MPOo(dhecCHOHAIbHO-TEXHUUECKO-
ro 00pazoBaHusl, TMOO BBICIIETO WM CPETHETO MTPO(PECCHOHAIBHOIO 00pa30BaAHUS
IPU YCJIOBUU NPOXOXKACHUS WU NMEPENOArOTOBKU 10 PEMOHTY W M3TOTOBJICHUIO
Ha CIELHUaJbHBIX Kypcax MOBBIIEHUS KBaTU(UKALIMU B TOCYJaPCTBEHHBIX METPO-
JOTMYECKUX CIyXk0ax, WK Ha IPEIIPUATHN C yYaCTUEM IPEJCTaBUTENS rocyaap-
CTBEHHOUN METPOJOTUYECKOM CITYKOBbI.

2. UMmeTh npeacrasiieHue 00 000pyroBaHuM padouMx MecT cjecapeu-pe-
MOHTHHMKOB

Pabouue mecTa ciecapeii-peMOHTHUKOB JOJIKHBI ObITh 000pynoBanbl: 1.Crenu-
aJbHBIMU CXE€MaMH; 2.YCTpOUCTBaAMU JIJIs1 OTBICKAHUSI HEUCITPABHOCTEM AIIEKTPOH-
HBIX MTHEBMATUUYECKUX Y3JIOB; 3.YcTpolcTBamMu Jijisi OOHAPYKEHUsI KOPOTKOTO 3a-
MbIKaHHs1 BUTKOB; 4.1ToiBeneHsl BO3AyX, BoJa U 3JIEKTPUUECKOE TUTaHue; 5.Ycra-
HOBJICHBI BBITSIKHBIE YCTpOWCTBA; 6.MIMeTh 10CTaTOUHOE €CTECTBEHHOE U HUCKYC-
CTBEHHOE OCBeleHue padbouero mecra; 7.I1nomans moMenicHust He MeHee SM? Ha
oJlHOTO uesioBeka; 8.OTaeNbHOE MOMEIICHUE IS PEMOHTA PTYTHBIX MPUOOPOB,
COOTBETCTBYIOIIEE CIEIIUATBHBIM TPEOOBAHUSIM.

3. YmeTb 0pOpMIAITh TEXHHYECKYI0 JOKYMEHTALMIO HA PEMOHT NPUOOPOB.

Ha npunsToe Ha peMOHT 000pY/I0BaHKE BBIMUCHIBAETCS PEMOHTHAS KapTa ¢ yKa-
3aHMEM JIaThl BBIJJAYX IIOCJIE PEMOHTA, KOPEUIOK KOTOPOH MEPENAETCs 3aKa3YUKYy.
['pynnoit nmpuema coctaBisieTcs A€PEKTHBIN aKT, 3aTeM 000PY/IOBAaHUE YUCTAT U
KpacsT. PeMoHTHpYyeMbie TpUOOPHI CHAOXKAIOT HEOOXOAMMBIMH 3aMIACHBIMU YacTsl-
MU U MarepuajamMu. B peMOHTHOH KapTe yCTaHABIMBAIOT BPEMS HA PEMOHT, MTOCIIE
4ero npuOOpbl HAMIPABIIAIOTCA B TPYIIIy peMOHTA. B peMOHTHOM KapTe yKa3bIBaeT-
cs (pamuiust caecapsi-peMOHTHHKA.

[Tocne pemMoHTa MpUOOPHI OTIIPABIISIFOTCS B TPYIIITY TOBEPKH, T/1€ OHU TPagyupy-
I0TCS U IPEIBSBIISIOTCS TOCYAapCTBEHHON noBepke. C KIeMOM rocy1apcTBEHHOM
HOBEPKU MPHUOOPHI BO3BPALIAIOTCS B TPYIIY MPHEMA, 1€ MPOBEPSETCS MPaBUIIb-
HOCTb 0()OpMJIEHHSI PEMOHTHOM KapThl, HAJIMYKE 3aIIMCE B [1ACIIOPTE WM arTecTa-
te. [locre nepenaun nacnopra ¢ OTMETKOM pEMOHTA M 3aII0JIHEHHSI PEMOHTHOM Kap-
ThI IPUOOP MEPETACTCS 3aKA3UUKY 10 MPEAbIBICHUIO KOPEIIKAa PEMOHTHOM KapThl.

4. YMeTh BBINOJHATH OTAEJIbHbIC BUAbI PEMOHTHBIX Pa0doOT 1o npudopam u
CpeACTBAM AaBTOMATH3ALMHU

Bunbl pabot npu Tekyuiem peMoHTe: 1.3ameHa 31eMeHTOB, OTpadOTaBIIMX pe-
CYpC, YCTpaHEHHUE MEJIKMX HeHCIpaBHOCTEH; 2. YacTuuHas pa3dopka 1 peryaupoBKa
MOJABUKHBIX YACTEU C YCTPAHEHUEM WJIM 3aMEHOU MTOBPEKICHHBIX JE€TAJICH, YUCT-
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Ka U cMa3ka y31oB; 3.1IpoBepka kauecTBa U30JSALUU LENel MUTAHUS U UBMEPEHUS;
4.VicnpaBneHue yrjaoTHEHHH, IO TOB, HAOMBKA CaTbHUKOB, 3aMEHA CTEKOJI, IIIKAT;
5.¥YcTpaHeHre HEUCTPaBHOCTEH B COWICHEHUSIX TMOABMIKHBIX JETajiel, MPOBEPKY
JICVCTBHS YCUJIUTEIICH, 3JIEKTPOJIBUTATENEH, MTOABUKHBIX KOHTAKTOB, HACTPOUKY
perynupytomeit yactu CH1 u aBToOMaTuku.

Bunbr pabot npu kanutaabHOM peMOHTE: 1.YcTaHOBKa M PEryIMPOBKA IIKAT U
uupepobsaToB; 2.PEMOHT KOPIyCOB M yCTAaHOBOYHBIX MOBEPXHOCTEHN B3phIBOOIIAC-
Horo obopynoBanusi; 3.ITomHas pasbopka u cOopka U3MEPUTEIHLHOM YacTU U OT-
JIebHBIX y3JI0B, IPOMBIBKA, PEMOHT U 3aMeHa jAetaineii; 4.IIpoBepka nsmepuresb-
HOM CXEeMBbI, PETYJIUPOBKA U MOATOHKA MMOKa3aHUN TprOOpa, MOArOTOBKA €€ K c/1a4e
noBeputento; 5.Pazdopka u cOopka MEXaHU3MOB 3allUCel, UX PEBU3US, YNCTKA U
3ameHa; 6.PeMOHT pele, 1aTYMKOB, UCIIOJIHUTEIIbHBIX MEXaHU3MOB, PETYJSTOPOB,
AIIEKTPOHHOM amnmapaTyphl WU 3aMeHa 0oJiee COBEPILIEHHOM, 3aMEHa BBIIIEIIINX
U3 CTPOS JTUHUM, FIEKTPOINPOBOJKH, CXEM CUTHAIIM3AIUU.

[IpakTuyeckoe OCBOEHHME T€X WJIU MHBIX BUJIOB PEMOHTHBIX PaboOT, MacTep-
CTBO W KBanudukaus oOdyyaronierocs OyayT 3aBUCETh OT €ro 3HAHWU U HABBI-
KOB, MOJIYUEHHBIX, B TOM YHCJIE, BO BpEeMs MPOXOXKJACHUS MPOU3BOJICTBEHHOMN
MPAKTUKHU.

Pe3yabTarhl 00y4eHnsi M KPUTEPHH OLIEHKH

Pe3yabTarnl 00yueHust Kpurepuu oueHku
1nocJje ycnemHoro 3apepuieHuss | O0yuyaemblii 10J15KeH
3TOT0 MOYJIf1 00y4aeMblii:

PO 1 Hmeer npencrasinenue 00 | 1.1 [TonuMars Ha3HAYCHUE U BHIBI PEMOHT-
OpraHM3allii PEMOHTHBIX Pa00T | gprx pabot

1.2 3HaTh OCHOBHBIE TPEOOBAHUS K ITOME-
IIEHUSM PEMOHTHBIX MAaCTEPCKUX

PO 2 Wwmers npencrasnenue 06 | 2.1 3HaTh cocTaB U Ha3HAYEHHE 00OPYI0-
000pyI0BaHUU PAOOUYUX MECT Clie- | BAHUSI PEMOHTHBIX MaCTEPCKUX
capei-peMOHTHUKOB 2.2 YMeTb opranu3oBath pabodee MeCTo
JUTS1 BBITIOJIHEHUST paboT 10 PEMOHTY MpUdo-
POB U CPEJICTB aBTOMAaTU3AIINH

2.3 YMeTh COCTaBIATHh TEXHUYECKYIO JI0-
KyMEHTAIIMIO 110 UTOTaM MOBEPKHU U KaJu-
OpoBKH NpUOOPOB
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PO 3 Ymeer opopmiiate Texuude- | 3.1 YMeTb MpOBOAUTH AMATHOCTUKY HEHUC-
CKYIO JIOKyMEHTAIIMIO Ha PEMOHT | IPaBHOCTEHN NPUOOPOB JIsl COCTABICHMUS
puOOpOB PEMOHTHOM KapThI

3.2 YMeTb cOCTaBIIATh 3asBKY Ha 3allacHbIE
YacTH U MaTepHuabl JUIsl BBIIOJTHEHUS pe-
MOHTa

3.3 Mcnonp30BaTh TEXHUYECKUE MTACTIOPTA U
UHCTPYKIMU HA PEMOHT COOTBETCTBYIOLIUX
npudopoB

BoinonHaTh npoduiiakruueckue padoTbl
comiacHO TpeOOBAaHUSIM 3aBOJICKUX UH-
CTPYKUHI

3.4 OcymecTBIsATh TEKyIIee 0OCTYKUBAHUE
C LIeJIbI0 00eCTIeYeHHsI HOPMaJIbHOMN JKC-
IUTyaTauuy TpuOOpoB U CPEACTB aBTOMATH-
KU JI0 OYEPETHOTO TUIAaHOBOTO PEMOHTA

PO 4 Ymeer BommonHATh oT11Enb- | 4.1 Mcnonb30BaTh N0 HA3HAYEHUIO UHCTPY-
HBIC BUJIBI PEMOHTHBIX pa0OT 10 | MEHT U JaboparopHOe 000pyIOBaHHE
npubopam U cpefcTBaM aBTOMaTH- | 4.2 BhINONHATH peMOHTHBIE pabOThI B COOT-
<111207 BETCTBUU C KBaNU(PHUKAIMEH U JOKHOCT-
HOU MHCTPYKLMEN

4.3 CoOmronath TpeOOBaHUS TEXHUKH 0€3-
OMACHOCTH MPH BBITIOJHEHUU PEMOHTHBIX
pabor.

Keanupurayus « 130201 3 — Dnekmpomexanuky

IIM 04 «IIpoexkTHpOBaHUE CUCTEM KOHTPOJISI 1 ABTOMATHU3AIMID)

eanb u 3axa4a

[enpto u3yueHuss MOAyJs SBIIeTCS (OPMHUPOBAHUE y CTYJAEHTA MOHSITHUS TIPO-
1ecca MpoEKTUPOBAHUSI, 3HAHHM, YMEHUI 1 HABBIKOB 110 OCHOBaM ITPOEKTUPOBAHUS
ABTOMAaTHU3MPOBAHHBIX CUCTEM YIPABIEHUS TEXHOJIOTUYECKUMU MPOLIECCAMMU.

BBenenue B MoayIb

JlaHHBIN MOIYJB TaeT 0OyUYaroIIMMCs IIOHUMaHUE 3a/1a4 U TEXHUKH MPOSKTUPO-
BAHUS CHCTEM YIIPABJIEHUS TEXHOJIOTMYECKUMU MPOLIECCAMMU.

CucTteMbl yNpaBJIeHUST TEXHOJOTHUECKUMU TIpolieccaMu 0a3upyrOTCs Ha TOMTY-
YeHUU WH(OpMAITIU 0 TPOTEKAHUH TEXHOJIIOTHYECKOTO MPOTIecca, MOyIeHUN UH-
dbopmaIruy 0 TEXHOJIOTUYECKUX TapaMeTpax U COCTOSHUHU TEXHOJIOTUUECKOTo 000-
pyAOBaHUs U pabOTHI CaMOW CUCTEMBI YIIPABIICHHUS.

N3mepuTenpHble KaHabI SBISIOTCS HanbOOIee CI0KHON YaCThO CUCTEM YITPaB-
JeHusT U TPeOyIOT MTyOOKUX 3HAHWW NJIsl TIOJTYYEHHUS JOCTOBEPHBIX PE3YJIBTATOB
n3Mmepennii. KauecTBo mojiydeHHBIX JaHHBIX 3aBUCUT OT ITOTPEITHOCTH CPEICTB U3-
MEpEHUI, BOBPEMS BBITIOJTHEHHOMN MOBEPKU WIIH KaTUOPOBKH, U OT KOPPEKTHOCTH
METOAUKN U3MEPEHUM, MPaBUJILHOCTHU BBINIOJHEHUSI CUCTEMBI 3a3€MJICHHUS, dKpa-
HUPOBAHMS M KaOCIIbHON pa3BOAKHU. M3MepuTeIbHbIC KaHAIBl CHCTEM aBTOMATH3a-
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IIUH, B OTJIUYHE OT U3MEPUTEIBHBIX MPUOOPOB, CO3AIOTCS B KIIOJIEBBIX YCIOBHIXY,
YTO SIBIISIETCS MPUYUHON MOsBIEHUs OMHMOOK. MHOXECTBO MpoOIeM BO3HUKAET
IIPU BBIMOJIHEHUHU CTaTUCTUYECKOH 00paObOTKH pe3yJIbTaTOB U3MEPEHUM.

JIJist momy4YeHus: TOCTOBEPHBIX PE3yJIbTaTOB TPEOYIOTCS 3HAHUS B 00JIaCTH Me-
TPOJIOTHH, MAaTEMaTHYECKON CTAaTHCTUKH, TEOPHH CIIYYaHBIX MPOIECCOB, TEOPUU
uHOOPMAIINH U SJIEKTPOHHUKH.

Pa3zpaboTka cucteM aBTOMaTHYECKOTO YMPABICHHs AIEKTPOOOOPYIOBAHUEM H
AIIEKTPOMEXAHU3MaMHU, BXOISIIMMH B COCTaB CUCTEM YIIPABJICHUS TEXHOJOTHYE-
CKMMHU TIpoIIecCaMu, TpeOyeT 3HaHUK O paboTe MHEBMATUYECKHX, AIEKTPUICCKUX
Y THIPABINYECKHUX MTPUBOJIOB, UX IPUMEHSIEMOCTH B PEaTbHBIX TEXHOIOTUUECKUX
IpoIeccax U CUCTEMAax yMpaBICHHUS.

CucreMbl OMepaTUBHOTO KOHTPOJIS M aBTOMAaTHUYECKOTO PETyIUPOBAHUS TEXHO-
JIOTHYECKUMH TIapaMeTpaMH Ipoliecca TPeOyT CPEACTB CUTHAIM3AIMUA O TIpe-
JIEBHBIX 3HAYEHUSX MApaMETPOB OOBEKTA U COCTOSTHUU 000PYIOBaHM S, KOMILICK-
TYIOIIIETO TEXHOJIOTUIECKUH MPOIIECC.

KauecTBO cuctembl aBromMaru3alnu U ee paboToCrnocoOHOCTh 3aBUCUT OT TEX-
HUYECKOTO OCHAIIEHUSI CUCTEMBI YIIPABJICHUS CPEICTBAMU MOTYUEHUS IEPBUYHOM
uH(pOpMaIK O TapaMeTpax U COCTOSTHUM 00OpyIOBaHUs IMpoIlecca, BpIOOpa pe-
TYJIUPYIOLIUX YCTPONCTB, CIIOCOOOB BO3JEHCTBUSI PETYIMPYIONIMX CUTHAIOB Ha
napameTpbl 00bEeKTa yIpaBlIeHUs, CIIOCOOOB yIPaBIICHUS, TIEpeaud U 00paboTKH
uHGOpMAINH, €€ BU3yaIn3al[ii, BOBMOKHOCTH TIEpeadydl yIpaBIeHUS ONepaTHB-
HOMY MEpCOHAITY NPU HEOOXOIUMOCTH.

Pemenust, npuHATHIC HA dTare MPOCKTUPOBAHUS, BIUSIOT HA TEXHUKO-IKOHOMH-
YECKHE MOKA3aTeIN CUCTEMbI YIIPABJICHUS M KAYECTBO BBHITYCKAEMOW MPOMYKIIHH.
OHM OCHOBBIBAIOTCS Ha JIETATHHOM W3YYE€HUH MMPOTEKAHHUS TEXHOJIOTHUECKOTO TPO-
1ecca Kak o0beKTa yrpasieHus. BaXxHO yMeTh aHaTM3UPOBaTh TEXHOIOTHYECKUMA
OOBEKT yMPAaBIICHUS, BBISABIATH BO3JICHCTBHS Ha HETO BXOJHBIX CHTHAJIOB yIpPaB-
JICHUSI U BO3MYIICHHS, pa3pabarbiBaTh CIIOCOOBI BO3/ICUCTBHS HA OOBEKT C IIEJBIO
YIPABJICHUSI FIM.

BaxxHO 3HaTh HOMEHKJIATYpPY BBIMYCKAEMBIX MPOMBIIIIEHHBIX MPUOOPOB KOH-
TPOJISl ¥ yIIPABJICHUS, CPEICTB aBTOMaTU3aluu. X ycTpoHCTBO, MPUHIUIIBI pado-
ThI, TEXHUYECKHE XaPAKTEPUCTUKH, PUMEHSIEMOCTh B pEalibHbIX MPOU3BOJACTBEH-
HBIX YCJIOBUSAX. BaXXKHO yMETh COCTABISITh 3aMKHYTBIC KOHTYPBI PETYITHPOBAHUS C
0oOpaTHOM CBSI3bIO MCTOJIBb3Ys BHIOPAHHBIC MPUOOPHI, PETYIATOPHI, CPEACTBA ABTO-
MaTH3aIHH.

Peanuzanusi cuctembl yrnpaBieHUST OCHOBaHA HAa MPOEKTHOW JTOKyMEHTAIlUU
aBTOMATHU3UPYEMOTO 00BEKTa, KOTOpas pa3pabaThiBaeTCs W KOMILJICKTYETCS B CO-
OTBETCTBUU C HOPMATHBHBIMH JOKYMEHTAMH, MEXKIYHAPOJHBIMH CTaHIapTAMH.
[TpoekTHas JOKyMEHTAIIHS MCIIOIB3YETCs TAKXKE B HaJa/IKe, HACTPOiKe, 00CTyKu-
BaHUU Y HKCIUTyaTalliy CUCTEM yIPABIICHUS.

B momyne paccmarpuBaeTcs npoliieypa Co3aHus MPOeKTa aBTOMaTH3AIUH TeX-
HOJIOTMYECKHUX MPOIECCOB B METAJUTYPIHH M SHEPTeTUKH, PUMEHUMAs IS Y-
T'HX OTpacieil MPOMBIIUICHHOCTH. DTa MpOoIlenypa SBISIeTCS CTaHAapTHON, HO UMe-
€T HEKOTOPhIC OTIIMYUS TPUMEHUTEIBHO K KOHKPETHOMY THITy TEXHOJIOTHYECKOTO
nporecca.

Monaynb comepXut MHGOPMAIIMIO O MTPOMBIIIICHHBIX 00BEKTaX yMpaBICHUS B
METAJUTypTUH U SHEPTeTUKE, UX TEXHUYECKUX XapaKTepPUCTHKaX, COCTaBe, Tpebo-
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BaHUSIX, MPEIBSABISIEMBIX K UX YIIPABICHUIO.

Monynb naet mpakTU4eCKHe HaBbIKU pa3paOOTKH MPOESKTHON JOKYMEHTAIIMH Ha
OCHOBE ONTUMAJILHOTO BBIOOpA cOCTaBa MPUOOPOB U TEXHUYECKUX CPEICTB aBTO-
MaTHU3alluy B CUCTEMY YIIPABIICHHUS.

Monynb 6a3upyeTcsi Ha IPUMEHEHUU HOPMATUBHOW JTOKYMEHTAIlMU U CTaHaap-
TU3UPOBAHHBIX MPOIEAYP MPOEKTUPOBAHUS, 3HAHUHU MPOGECCUOHATBLHBIX MOJY-
JIed, UCTIONB3YEMbIX B OOYUYEHHUH CIIECIIMATUCTOB [0 aBTOMAaTU3aIluK TEXHOJIOTHYe-
CKHX MPOIIECCOB, HABBIKOB, TPUOOPETEHHBIX B XOJI€ MPON3BOJACTBEHHOM M yI€OHBIX
MPaKTHUK.

Monynb ucnonb3yercs: i MOATOTOBKH CHENUAIMCTOB, 3aHATHIX B IIPOLECCe
pa3paboTKu, 00CITyKUBAHUM U DKCIUTyaTallMU CUCTEM JIOKAJIbHOTO YPOBHSI YIIPaB-
JIEHUS B METAJUTYprUH, JIEKTPOIHEPIETUKHU U APYTUX HPOMBIIUICHHBIX OTPACIIsIX.

IIpousBoacTBeHHOE 00yueHUe U NMPodecCHOHATbHAS MPAKTUKA — KOMIIbIO-
TepHad rpaduka (364yac), TeXHOJIOTHYeCKAasl MPAKTHKA.

Pe3yabTarnl 00yueHust

[To 3aBepuIeHUIO JAHHOTO MOAYJIS 00yYarOUIUeCs JOJIAKHBI:

1. 3HaTh TEXHOJOTUYECKUE MTPOLIECCHI METAIUTYPIUN U SHEPTETUKH NOJIEKAIUX
YIPABIICHUIO, TPEOOBAHUS K KOHTPOJIIO U PETYJIMPOBAHUIO UX OCHOBHBIX TEXHOJIO-
TMYECKUX [IapaMETPOB.

2. 3HaTh CrOcoObl MOJYUYEHHUs JOCTOBEPHON MHPOPMALIMK O TEXHOIOTHYECKHUX
napameTpax, METOJUKH U CPEACTBA U3MEPEHUI, CIOCOOBI 00Pa0OTKH MOTYyYECHHOM
uH(pOpMaLIIH.

3. 3HaTh NPUMEHSAEMOCTh, IPUHILIUIIBI PAOOTHI U TEXHUUECKHE XapaKTePUCTUKU
npruOOpPOB U CPEJCTB ABTOMATU3ALIMH, SJIEKTPUUECKUX, THEBMATUYECKUX U TUPAB-
JMYECKUX IPHUBOJOB, BXOJSAIIUX B CUCTEMY YIIPABJICHHUS.

4. 3narb ciocoObl (POPMUPOBAHUSI KOHTYPOB KOHTPOJISI U PETYIUPOBAHNUS, BEIOU-
patb prOOPHI U CPEeICTBA aBTOMATHU3AIIMU B CUCTEMY yIPABICHHUS.

5. YMeTb UCTI0SIb30BaTh HOPMATUBHYIO TOKYMEHTALIUIO U MEXYHAPOIHbIE CTaH-
JapThl B pa3paboTke U 0pOpMIICHUN MPOEKTHOM JOKYMEHTAIUU, UCIIOIb3yeMOH B
peanu3aluy CUCTEM aBTOMaTHU3alUu.

6. Mcnonb30BaTh cpeicTBa BBIYMCINUTEIBHON TEXHUKU U CUCTEMBI AaBTOMAaTH3U-
POBaHHOTIO MPOEKTUPOBAHUS B pazpaboTKe U 0(OPMIICHUU NPOEKTHON TOKyMEHTAa-
LMW CUCTEMBI YIIPaBJICHHUS.

Coaep:xanune MoayJast

1. 3HaTh TEXHOJOrMYECKHUE MPOLECChl METAJIYPIrMH U SJHEPIreTHKHU IOo/Ie-
KALMX YNPABJIECHNI0, TPe0OOBAHNS K KOHTPOJIO U PeryJMpoOBaHUI0 UX OCHOB-
HBIX TEXHOJIOTHYECKHX MapaMeTpPoB.

[ToHsiTHE TEXHONIOrMYECKOro Mpolecca Kak oObekra peryiaupoBanus. Hempe-
PBIBHBIE TEXHOJIOTMYECKHE IPOLIECCHl M IMKIUYHBIC, JUCKPETHBIE IPOLIECCHI.
Mertamtypruueckue TEXHOJIOTMYECKUE MPOLIECChI, MPOLECChl B YHEPreTHKE, 00-
HICTIPOMBIIIIJICHHbIE YCTAHOBKU KaK OOBEKThl aBTOMAaTH3aluu. TeXHOJIOruuecKue
napameTpbl: TeMIleparypa, JaBjIeHUE, pacxojl, ypOBEeHb, Macca, CKOPOCTh Bpallle-
HUS, TIOJIOKEHHE, PaJUOAaKTUBHOCTD, IJIOTHOCTH U T.J. Heo0XoauMocTh KOHTPOIIS
U PEryJIUpOBaHUs TEXHOJOTMYECKUX MapaMeTpoB Ipolecca A JOCTHKEHUS Ka-
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YECTBEHHOTO IPOBEICHUS TEXHOJIOTMYECKOT0 IIpolecca. Bo3myiienus, 1elcTByro-
e Ha OOBEKT YNpaBIEHUS: BHYTPEHHUE U BHEIIIHUE, U3MEPsiEeMbIe U HEAOCTYII-
HBIC JJIS U3MEPEHUS, HEMPEPHIBHO BO3JACUCTBYIOIINE U MEPUOJUUECKH BO3HUKA-
omue. PerynupoBanne kak MHCTPYMEHT KOMIIEHCALMU JIEMCTBUS BO3MYILECHUHU.
MarepuanbHble NOTOKH B TEXHOJIOTHUYECKOM Ipoliecce. Bo3aMOKHOCTh M3BMEHEHUS
[apaMeTPOB MATePUAJIbHBIX ITOTOKOB ISl YIIPABIICHUS IIPOLIECCOM.

2. 3HaTh cnoco0bI MOJy4YeHHs T0CTOBEPHOIl HH(popMauM 0 TeXHOJIOrHYe-
CKHMX NapaMeTrpax, MeTOAMKH U CPeACTBAa U3MEPEHHUil, crnocodbl 00padoTKu
MOJIy4YeHHO! MHpopManmu.

[loHsiTHE TEXHOIOIMYECKOIO MapamMeTpa OObEKTa YIpPABJIEHUS KaK HU3MEpsieMOon
¢dusnueckoil BemMunHbl. Equnuiel n3Mepenus Gpuzndeckux BelnuuH. M3mepurens-
Hble npudopsl. [IpeoOpasoBanne PU3NUECKUX BEIIMYUMH B CUTHAJIBI, YIOOHbBIE JUIS
aHanmu3a, oopaboTku U nepenadr. MeToabl U3MEpeHus] TEXHOIOTHYECKUX Mapame-
TpoB. OCHOBBI MeTposiorud. [lorpemHocT u3MepeHuil. M3MepuTeNbHbIE CXEMBI:
MocTOBas1, TuddepeHIaIbLHOE BKIIIOYSHHE TIEPBUYHOTO Tpeodpa3oBaressi B u3Me-
PUTEIBHYIO CXEMY, U3MEPUTENIbHBIE CXEMbI TOCTOSIHHOT'O M IIEPEMEHHOI0 TOKA, pac-
YEThI 3JIEKTPUUECKUX CXEM BKITIOUEHHS IPUOOPOB B U3MEPUTENbHYIO 11eTib. [TonsaTue
MOIIHOCTH BBIXOIHOTO CUTHAJIA, TOHSITHE BXOAHOI'O COITPOTUBIICHHUS U3MEPUTEILHOM
CXeMbl WM Ipubopa. Buibl cUrHANOB: 371€KTpUUECKUE, THEBMAaTUYECKUE, THIPABIIH-
yeckue. EcTecTBeHHbIE M YHU(DUIMPOBAHHBIE CUTHANbI, LIM(POBBIE U AHATIOTOBBIE,
WU3MEPUTEIIbHBIE CUTHAJIBI MIOCTOSIHHOTO M IEpeMEHHOro Toka. IloHsTue pardmka
KaK CpeJICTBA MMOJIyYEeHHUsI IEPBUYHON MH(OPMAIIUHN O TEXHOIOTMYECKOM MTapaMeTpe.
JlaTuuky ¢ aHaJIOrOBBIMM U JUCKPETHBIMH CUTHAJIAMU BBIXOJIOB.

3. 3HaTh NPUMEHSIEMOCTDh, IPUHIUNBI PA00THI U TEXHHYECKHE XapaAKTePu-
CTUKHU NPUOOPOB M CPEICTB ABTOMATH3ALUU, JJIEKTPUYECKUX, THEBMATHYe-
CKHMX ¥ I'MAPABJIMYECKHX IPUBOIOB, BXOAAIIMX B CUCTEMY yIIPaBJIeHHS.

JlaTyuku Kak cpejacTBa MojgydyeHus nepBuuHoil uHpopMmanuu. [loustue u
KOMIUIEKTAIUsl U3MEPUTENbHOTO KaHaja. llutanue nmpubGOpoB B M3MEPUTENb-
HOM KaHaJie TOCTOSHHBIM U MEPEMEHHBIM HANpPSKEHUEM, NPUOOPHI MHEBMO-
aBTOMAaTHKM, TUApaBiIMdYecKue mpeoOpazoBaTeau. Buibl U THUIBI TaTUYMKOB.
YCTpOUCTBO ¥ IPUHLIMUII IEMCTBUS JATYUKOB TEMIIEPATYpbl, 1aBIEHUS, pacxo/a,
YPOBHS, IUNIOTHOCTH U Jp. JlaTUMKU C aHAJOTOBBIM M LU(POBBIM BBHIXOAHBIMU
curHanamu. lloHATHE HOPMUPYIOLIETO U MU3MEPUTEIBLHOIO MpeodOpa3oBaTes.
Bropuunsie mpubopsi, cpeacTtBa oTtoOpakeHuss WHGOpPMAIIMU AHAJIOTOBBIC H
uudpossie. Perynupyroniye ycTpoicTBa aHaJIOTOBbIE U IIU(PPOBBIE, PETYISATOPHI
IIPSAMOIO JEUCTBUs, PETYJIATOPHI IO3UIUOHHBIE. Perynupyromniue oprassl o3u-
LIUOHHBIE U MHOTONO3ULMOHHBIE. DJIEKTPUUYECKUE, THEBMATUUECKNE, THAPAB-
JNYECKUE HCIIOJHUTEIbHBIE MEXaHU3Mbl. DJIEKTPUUECKUE, THEBMATUYECKUE U
TUJIPABINYECKAE MTPUBOABI, UX XapAKTEPUCTUKHU, IPUHIUINBI AEUCTBUSA U MPH-
MEHSAEMOCTb.

4. 3narp cnoco0bl GOPMUPOBAHUA KOHTYPOB KOHTPOJISI U PeryJMpoOBaHMs,
BbIOMPATH NPUOOPHI U CPEICTBA ABTOMATH3AIUU B CHCTEMY YIIPABJIEHUS.

[ToHATHE W KOMILIEKTAIUMsl KOHTypa KOHTPOJA M perynupoBaHusi. CucteMbl
YIpaBJIEHUS C OJHUM BXOJIOM U OJHUM BBIXOJIOM. 3aMKHYThI€ (C OOpaTHOW CBSI-
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3bl0) U Pa30MKHYTBIE CUCTEMBI yIpaBieHus. OyHKIMOHAIbHBIE JIEMEHThI CUCTE-
MBI aBTOMAaTUYECKOTO PETYIMPOBAHUS C OTPUIIATEIHLHONM 00paTHOM cBs3b10. VX Ha-
3HAQUYECHHUE B CUCTEME peryaupoBaHus. JlaTuuk, 3aJaT4MK, YCTPOMCTBO CPaBHEHMS,
PETYJIHUPYIOLIEE YCTPONCTBO, UCTIOJIHUTEIIbHBIN MEXAHU3M, PETYIUPYIOLINN OPraH.

CoBmMmelieHue U pasHeceHre (QyHKIUNA AJIEMEHTOB CHUCTEMbl aBTOMATHYECKO-
TO PETYIMPOBAHUS B OJTHOM WJIM Pa3HBIX yCTporcTBax/mpudbopax. Homenkmary-
pa COBpEMEHHBIX NMPUOOPOB aBTOMATU3ALIMH, BbIITYCKAEMBbIX MPOMBIILIEHHOCTD.
®upmMbI TPOU3BOIUTENN MPUOOPOB aBTOMaTU3anuu. [lepenada cUTHAIOB MEXKITY
npubopamMu, BXOASIIMMHU B CUCTEMY peryiupoBaHusd. Buabl curHaios, mpeoo-
pa3oBaHWE CUTHAJIOB: yCUJIEHHE, (PUIbTpamusi, BBIIPSMIICHHUE, CTaOMIM3aIus,
aHayioro-1udpoBoe u nudpo-aHaIoroBoe NpeodpazoBaHue aAp. AHAIU3 U pacyeT
AJIEKTPUUYECKUX CXEM IpeoO0pa30oBaHUs CUTHAJIOB, pacyeT MIEKTPUUECKUX CXEM
CONPSIKEHHUS U MUTAHUS TPUOOPOB B OAHOM KOHTYpE peryiupoBaHusi. TUIbI Hc-
MOJTHUTEJIbHBIX MEXaHU3MOB. CXeMbl yIpaBICHUS HUCIOJHUTEIbHBIX MEXaHU3-
MOB. Bujel ynpasnenus npuogamu. Perynupytomue opransl (PO), pacuet npo-
nyckHou xapakrepuctuku PO, Bbei6op PO B KOHTYp aBTOMaTH4YECKOTO PETYIH-
poBaHus. Pacuer cyxaromux yctpoicts. Boibop kabeneit, mpoBo10OB U TPYOHBIX
IIPOBOJIOK.

S. ¥YMerp HMCHOJB30BATH HOPMATHBHYIO JOKYMEHTALMIO M MeEKIocyaap-
CTBEHHbIE CTAHAAPTHI B pa3padoTke U 0()OPMJICHHH NMPOECKTHOM TOKyMEHTAa-
MU, MCII0JIB3YEeMOH B peajiM3alui CUCTeM aBTOMaTH3alMU.

Oransl pazpadotku ACY TII u ctaguitHocTh npoekTupoBaHus. [IpoexTHbie Ma-
TepHabl (YEPTEKU, MMOSICHUTEIbHAS 3aIIMCKa, CMETHI U Ap.) Pasmenienue cpencrs
ABTOMAaTHU3allMM Ha IIUTAaX, MyJbTaX, TEXHOJOTMYECKOM 00OpYAOBaHUHU U TPYyOo-
POBOJIaX, OINpEAeJeHUE CIOCOOOB MpPEACTaBICHUS MH(OPMALUU O COCTOSHHUH
TEXHOJOTHYECKOTr0 Ipoliecca U 000pynoBanus. Beibop Buaa ynpaBieHus: — aBTo-
MaTUYECKOE UJIM PYYHOE yIPaBJICHHE (IT0 MECTY MJIM AUCTAHLMOHHO).

HopmaruBHas nokymeHTauus, ompezessioumas oluue TpeOoBaHUS, MOPs-
JOK pa3pabOTKH, COCTaB MPOEKTHOM NOKYMEHTALUU U TOPSAOK €€ KOMILIEK-
ToBaHHUs. McXonHbIE NaHHBIE IS NMPOEKTUpOBaHUS. DyHKIMOHAIBHBIE CXEMBI
ABTOMATHU3AaLMH, YIEKTPUUECKUE NPUHLIMUIIHATIBHBIE CXEMbl KOHTPOJIS, PETYJIN-
pOBaHMs, CUTHAJIW3ALMH, YIPABICHUS JJIEKTPOMEXaHU3MaMU M ITHEBMOABTO-
MAaTUKOW, NPUHLIMUIIMAIBHBIE CXEMbl ITMTAHUSA, MOHTAXHBIE CXEMbI U YEPTEKHU
00IIMX BUJIOB IIMUTOB U MYJIBTOB, CXEM BHEIIHUX COEJMHEHUN PJIEKTPUUECKUX U
TPyOHBIX TTPOBOJIOK.

6. Ucnouib30BaTh CpeacTBA BHIYMCIANTEILHON TEXHUKH U CUCTEMbI aBTOMA-
TH3MPOBAHHOIO NMPOEKTHPOBAHUS B pa3padorke U 0GopMIIEHHMH NMPOCKTHOM
AOKYMEHTAUMH CUCTEMbI YIIPABJICHHS.

Opranu3zanus paboyero Mecrta NPOSKTUPOBIIMKA: BBIYUCIUTENbHAS TEXHUKA U
ONepallMOHHbIE CUCTEMBI, MPOIPAMMHOE 00ECIIEUeHHE, MMAKEThI MPUKIIAHBIX MPO-
rpamM, MpuHTepsl, wioTTepsl U aAp. CAIIP, ucnons3yemsie B pa3paboTke makera
IPOEKTHOW TOKYMEHTAIMHU, TEKCTOBbIE U TpadUuecKue peJakTophl.
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Pe3yabTarhl 00y4eHHsi M KPUTEPHH OLEHKH

Pesyabrarnl 00yuyeHust
1ocJie YCIHelIHOro 3aBeplieHus
3TOr0 MOAYJIs1 00y4aeMblii

Kpurtepuu oueHku
O0yuyaemblii 10/KeH

PO 1 3Harp TEXHOJOTHUCCKHE
MPOIECChI METALUTYPIUU U DHEP-
TETUKH MOJIeXKAIINX yIIpaBe-
HUIO, TPEOOBAHMSI K KOHTPOJIIO
U PETYJIMPOBAHUIO UX OCHOBHBIX
TEXHOJOTHUYECKUX MTapaMETPOB.

1.1 [daTe onpeneneHne TEXHOIOTHYECKOTO
npolecca, yka3arh €ro XapakTepuCTUKHU KaK
00BbEKTa yIpaBICHUS

1.2 BbIsiBUTH BO3MYILICHUS, JIEUCTBYIOIINE HA
TEXHOJOTHUYECKUU MPOLIECC

1.3 3HaTh BXOAHBIE U BBIXOJIHBIE MapaMeTPhbl
KOHTYPOB PEryJIUpPOBaHUSI.

1.4 /IaTb omnpejiesieHue TEXHOIOTUYECKOTO
napamMeTpa, Ha3bIBaTh TEXHOJIOTUUECKUE Ta-
paMeTphbl, MOJICIKAIINE KOHTPOJIIO U PETYJIU-
POBaHUIO

1.5 OOBSACHATH TEXHOJIOTUUYECKHE MPOIECCHI
B METAJUTYPIHH U SHEPIeTUKE, 00ILENpo-
MBIIIUICHHBIE YCTAHOBKH KaK OOBEKTHI YIIpaB-
JICHUSA

1.6 Mcnonb30BaTh MPUHIMITHAJIBHBIE TEXHO-
JIOTUYECKUE CXEMBbI KaK OCHOBY MPOEKTUPO-
BaHMS aBTOMATU3UPOBAHHBIX CUCTEM

PO 2 3natk criocoOsl mosyye-
HUS JOCTOBEPHOU MH(pOpMauu
0 TEXHOJIOTUYECKHUX MapameTpax,
METOJUKH U CPEJICTBA U3MEPE-
HUH, CITIOCOOBI 00PabOTKH TOITY-
YEHHOU MHpOpMaLuu.

2.1 IlpuMeHATh METOIUKH U CPEJCTBA U3MeE-
peHMUSI TSI TOJTyYEeHUS JOCTOBEPHOM HH(OP-
Maluu 00 U3MEpPSEMOM MapameTpe

2.2 OueHuBaTh NOTPEUTHOCTH U3MEPEHUH,
BbIOMpATh CPEJICTBA U3MEPEHUS B COOTBET-
CTBUSIMH C TPEOOBAHUSIMU TOYHOCTH U3MEPE-
HUU

2.3 Pa3pabaTbiBaTh ¥ paCCUNTHIBATH U3MEPH-
TEJIbHBIE CXEMBI, aHAJIN3UPOBATH TPUHIIUIIBI
NENCTBUS U3MEPUTEIIBHBIX CXEM

2.4 BpiOuparh UCTOUHUKH NMUTAHUS CPEJCTB
aBTOMAaTU3alNU, TPUOOPOB, U3MEPUTEIBHBIX
KaHaJoB

2.5 AHaNM3MpOBaTh MIPUHLIHUINAIBHBIE CXE-
MBI JIEKTPOHHBIX TPUOOPOB U U3MEPUTEIb-
HOW TEXHHUKH

2.6 3HaTh IpUOOPHI 0TOOpakeHUsT HPOopMa-
02078

2.7 Xpanenue uHpopmanuu 00 U3MEpEHHOM
napamMetpe, ee 00paboTka, 0ToOpaxxeHue, uc-
I0JIb30BaHUE
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PO 3 3Harh NpUMEHSAEMOCTb,
[PUHLUIIBI paOOThI U TEXHUYE-
CKHE XapaKTepUCTUKU MPHOOPOB
U CPE/ICTB aBTOMATH3aL1H, JIEK-
TPUYECKHUX, THEBMATUYECKUX U
I'MJIpaBIMYECKUX MPUBOJIOB, BXO-
JSIIMX B CHCTEMY YIIPABIICHHUS.

3.1 3Harb TUIIBI JATYWKOB, X Ha3HAYCHUE U
NPUHLIMIIBI JEHCTBUS, BBIXOIHbBIE CUTHAJIBI
3.2 CocraBisATh U3 NpUOOPOB U CPEJICTB aB-
TOMATU3ALMM KOHTYPbI KOHTPOJIS U PETryJiu-
pOBaHUSA

3.3 BriOupare nutanue npuOoOpoB B KOHTYpe
MTOCTOSIHHBIM Y IEPEMEHHBIM HAIPSKEHUEM,
CKaTbIMU CPElaMHU

3.4 3HaTh Ha3HAYEHUE BTOPUUHBIX IPUOO-
POB, UX (PyHKLIMOHAJIBHBIE BO3MOKHOCTH,
THUIIbI, YMETh BBIOMPATH UX JIJIs1 KOHTPOJIS I1a-
pameTpoB

3.5 AHanu3upoBarh padoTy peryirupyronux
YCTPOMCTB

3.6 3HaTh aHAJIOroBbIE U LU(PPOBBIE pETyIIs-
TOPBI

3.7 3HaTh peryasaTopbl NPSIMOTO JEHCTBUS,
PEryJIATOPHI NO3ULIMOHHBIE.

3.8 Bbe1Oupath peryasTopbl B KOHTYP PeryJiu-
poBaHUs

3.9 YmeTh 00BSICHUTH IPUHITUTIBI ICHCTBUS
PETYJIIUPYIOLIMX OPraHOB ABYXIIO3ULIMOHHBIX
Y MHOTOTIIO3ULIUOHHBIX.

3.10 3HaTh TUIBI PETYIUPYIOLUIUX OPTaHOB
3.11 3uHaTh NpUHIUIBI PA0OTHI U XapaKTe-
PUCTUKH NIEKTPUUECKUX, THEBMATUYECKUX,
I'UIPABINYECKUX IPUBOJIOB

3.12 BreiGupars npubOpHI ¥ CpeJicTBa aBTO-
MaTH3alK{ [IPU IPOEKTUPOBAHUS KOHTYPOB
KOHTPOJI U PETYJINPOBAHUSA
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PO 4 3nars criocoOs1 popmu-
POBaHUS KOHTYPOB KOHTPOJIS U
peryaupoBaHus, BBIOUPATh MpH-
OOpBI U CpeACTBa aBTOMATH3AINH
B CUCTEMY yTPaBJICHHUSI.

4.1 3Harb NOHATHE KOHTYPa KOHTPOJIS U pe-
T'YJIUPOBAHUS

4.2 3Harh cUCTEMBI YIPABIEHUS C OHUM
BXOZIOM M OJJHUM BBIXOZOM

4.3 3Harh 3aMKHYTHIE (C 0OpaTHOW CBS3BIO0) U
PA30MKHYTBIE CUCTEMBI YIIPABICHUS

4.4 Ha3piBaTh (hyHKIIMOHATBHBIC SJIEMEHTHI
CHUCTEMbI aBTOMaTUYECKOTO PETYIIMPOBAHMS
C OTpHULATENIBHON 00paTHOW CBSI3bIO, YKa3bl-
BaTh MX HA3HAUYECHHE B CUCTEME PETyIUPOBa-
HUs

4.5 3HaTh HOMEHKJIATypy COBPEMEHHBIX
npuOOpPOB aBTOMATU3AIINHU, BHIITYCKaEMbIX
MPOMBIIIEHHOCTh, (PUPMBbI IPOU3BOAUTENN
npuOOpPOB aBTOMATU3ALINN

4.6 Opranu3oBarh Mepeadyy CUrHaJIOB MEXK-
Ny IpuOopaMu, BXOASIIUMH B CUCTEMY PEry-
JMPOBaHUSA

4.7 3HaTh BU/IbI CUTHAJIOB, IPpeOOpa3oBaHuE
CUTHAJIOB: yCUJICHHUE, (PUIIBTpaIusl, BBIIPIM-
JeHue, cTaOUIM3alysl, aHAJIOrO-1IU(pPOBOE U
1 po-aHaIOTOBOE MPeoOpa3zoBaHUE JIp.

4.8 AHanu3upoOBaTh U PACCUUTHIBATH DIICK-
TPUYECKUE CXEMbI TPeoOpa3oBaHus CUTHA-
JIOB, PACCUMUTBIBATH IEKTPUUECKUE CXEMBI
COMPSDKEHUS U TUTAHUS TPUOOPOB B OJTHOM
KOHTYpPE pEryJIMpOBaHUs

4.9 3HaTp TUIIBI UCTIOTHUTEIBHBIX MEXaHU3-
MOB

4.10 PazpabarbiBaTh 1 OOCTYKHBATh CXEMBbI
YIPABJICHUS UCTIOJTHUTEIbHBIMUA MEXaHU3Ma-
MU

4. 11 Pa3pabatbiBaTh CXeMbl YIIpaBICHUS
IPUBOIAMU

4.12 Boi6upats PO B koHTYp aBTOMaTH4E-
CKOT'O PETyJIMPOBaHMS.

4.13 PaccunTbIBaTh CyXarolue yCTpOMCTBA
4.14 BriOupats kabenu, IpoBojia U TPyOHbIE
IPOBOAKHU
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PO 5¥YmeTtsh ucnonbs3oBars HOP-
MaTHUBHYIO JOKYMEHTAIIHIO ¥ ME-
KTOCYIapCTBCHHBIC CTAHIAPTHI B
pa3paboTke U 0hOpMIICHUH TIPO-
€KTHOM JTOKYMEHTAIIUH, UCITOJTb-
3yeMOH B pean3alii CUCTEM
aBTOMAaTHU3aIINH.

5.1 3uars stans pazpadorku ACY TII u cta-
JUIMHOCTB MPOEKTUPOBAHUS

5.2 Pa3pabarbiBaTh NPOEKTHBIE MATEPUAIIBI
(uepTeku, MOSICHUTENbHAS 3aIMCKa, CMEThI U
ap.)

5.3 Pa3Meniare cpencTsa aBTOMaru3alyy Ha
MUTaX, MyJIbTaX, TEXHOJIOTHYECKOM 000pYI10-
BaHUU U TPYyOOIIPOBOJIAX, OMPEIEIIEHUE CIIOCO-
O0B MpeIcTaBIeHUS HHPOPMAIUU O COCTOSTHUN
TEXHOJIOTMYECKOTO Mpoliecca U 000pyI0BaHUS
5.4 BeiOuparh BU/IbI yIpaBJICHHs — aBTOMa-
TUYECKOE WM PYYHOE yTpaBlieHHE (110 MECTy
WJIM TUCTAHITMOHHO)

5.5 Wcnonb30Barh HOPMaruBHYIO JJOKyMEHTA-
IO B Pa3pabOTKe MPOEKTHOM TJOKYMEHTAITN!
110 AaBTOMATU3allM1 TEXHOJIIOTUYECKUX MTPOLEC-
COB

5.6 Pa3pabarbiBarh (QyHKIIMOHAIBHBIE CXEMBI
aBTOMATH3aLlUH, JIEKTPUUECKUE TPUHLIUTIH-
QJIbHBIE CXEMbI KOHTPOJISI, PETYIIMPOBAHUS,
CUTHAJIM3ALMH, YIPABJIECHUS IEKTPOMEXa-
HU3MaMH U THEBMOABTOMATUKOW, IIPUHIUIIH-
QJIbHBIE CXEMbI IMUTAHUS, MOHTAXKHBIE CXEMBbI
M YepPTEKHU OOLIUX BHUJIOB IIIUTOB U IYJIBTOB,
CXEM BHEIIIHUX COEIMHEHUI 3JIEKTPUUECKUX U
TPYOHBIX IMPOBOJIOK

PO 6 Hcnonp3oBaTh cpencraa
BBIYHUCIUTEIbHON TEXHUKHU U
CUCTEMBbI aBTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHHUS B pa3pabOTKeE U
o opMIIEHUHU TPOEKTHOM JOKY-
MEHTAllUM CUCTEMBI YIIPABIICHUS.

6.1 3HaTh KOMIUJIEKTAIIUIO CPEJICTB BHIYMCIIN-
TEJHLHOW TEXHUKH JIJIsl OpraHu3auu padode-
ro MeCTa IMPOCKTUPOBIITUKA

6.2 3HaTh mporpaMmMHOE o0ecreueHue,
MakeThl NpukiIaanbix mporpamm, CAIIP,
UCITIOJIb3yeMBbIE B pa3paboTKe makeTa MpPOeKT-
HOU JJOKYMEHTAIINH, TEKCTOBBIC U Tpaduye-
CKHE PEJIaKTOPBI.

6.3 IMeTh HaBBIKM MPOCKTUPOBAHUS B CPEJIC
KOMIIAC wnmu qpyrux rpaguieckux penak-
TOpax

IIM 05 «Hanaaka cucTteM KOHTPOJIA H ABTOMATUKID)

eanb u 3axa4a

I[aHHBIﬁ MOIAYJIb OacCT O6yanOHII/IMCSI IMOHUMAHHNEC KOMIIJICKCA HAJIAJJOYHBIX pa-
OOT KakK Ba)KHOTO dTara BBO/Ia aBTOMATU3NPOBAHHBIX CUCTCM B IIPOLCCC SKCILTya-

TaLUH.
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BBenenue B Moayib

IToaroroBKy mpuOOpPOB, CPEACTB M CHCTEM aBTOMATH3AIlMH K HCITOJIH30BAHHUIO
clieyeT Ha4uHaTh OJJHOBPEMEHHO C MOHTaXKHBIMU pabOTaMu MO UX YCTAaHOBKE HA
o0bekTe. OCHOBHOE B TMOATOTOBKE MPUOOPOB — IMyCKO-HAJIaA0YHbIe pabOTHI 1O
JIOBEJICHUIO UX JI0 COCTOSIHUS, ITPU KOTOPOM OHHU MOTYT OBITh WCIIOJIb30BAaHbBI IS
AKCILTyaTaluu.

Hananka cuctem u3amepeHus — 3TO KOMIUIEKC paboT Mo MPOBEPKE U HACTPOUKE,
o0ecreunBaIOMKX MOJyIeHUE TOCTOBEPHOM HH(POpMAIIMK O 3HAYCHHUSIX KOHTPOJIH-
PYEMBIX BEJIMYHUH M XOJE€ TEXHOJIIOTMYECKOTO Tpouecca. Hanaaka BeImoHAETCS B
TPH CTAAUU.

Ha niepBoii cTaiuu BBIMOTHSIOTCS TOATOTOBUTENIBHBIE PA0OThHI, U3YUEHUE U aHa-
JIN3 OCHOBHBIX ITPOEKTHBIX PEIICHUN U MPEAMOHTAXHAsl ITPOBEPKA CPEIICTB U3MeE-
penui. Ha 3Toi cTagnu 3aKka3dynK NPEA0CTABISIET TPOU3BOACTBEHHOE MTIOMEILIEHUE
Y MPOEKTHYIO JOKYMEHTAIIHUIO.

Ha BTOpoii cTaguu BRIMOMHAIOTCS PaObOTHI IO MPOBEPKE MPABMIILHOCTH MOHTaXa
CPEIICTB U3MEPEHHUS, CUCTEM TEXHOJIOTUYECKOTO KOHTPOJISI, aBTOHOMHAsI HaJIaIKa U
MOJITOTOBKA CUCTEM K BKJIFOUCHHIO B palboTy, sl 00€CriedeHUs] WHIUBHUIYaTbHBIX
HCIIBITAHUHN TEXHOJIOTHYECKOro obopymoBanus. Hamagounbsie pabOThl MOTYT BHI-
MIOJIHATHCS OJTHOBPEMEHHO C TTPOU3BOACTBOM MOHTAXKHBIX paloT.

Ha tpetheili craaum Hama Ky BBITTONHSIIOTCS PaOOTHI 110 KOMILIEKCHOM HalaaKe
CHUCTEM TEXHOJIOTUYECKOTO KOHTPOJISI U JOBEJICHUS UX MAapaMeTPOB 10 3HAYCHU,
MPHU KOTOPBIX OHU UCTOJIB3YIOTCS B IIPOLIECCE HOPMAJIBHOM AKCIUTyaTauu. s cu-
CTEM aBTOMATHU3allUM, B TOM YHUCJIE CUCTEM OJOKUPOBOK W 3aIUTHI, OTKA3bl KOTO-
PBIX MOTYT OBITH OIACHBI, IPH HaJaIKe JOJKHA OBITH IPETYCMOTPEHA IMpOorpaMma
WCTIBITAHUN B PEKUMAX, UMUTHUPYIOIINX aBapuitHbIe. {151 peryJupyomnmx CucTeM
HaJIaJKa COCTOUT B CTATHYECKON U IMHAMUYECKOM HACTPOUMKE PETYISATOPOB.

Cnaya HamaXE€HHBIX CUCTEM aBTOMATU3ALIMU B SKCILTYaTaIMIO TPOU3BOIUTCS KaK
110 OTAEIBbHBIM y3J1aM, TaK U KOMIUIEKCHO MO YCTAHOBKAaM, I1€XaM, IPOU3BOACTBAM.

IIpousBoacTBeHHOe 00yYeHUe U NMPOPecCHoOHATIbLHAS NMPAKTHUKA —TEXHOJIO-
rH4YecKasi M NpeIUIIOMHAS IPAKTHKA.

Pe3yabTarnl 00y4yenust

1o 3aBepiieHUI0 TaHHOTO MOIYJISl 00yJarouecs A0MKHBI:

1.3HaTh, Kakue pabOThI MPOU3BOISTCS B MIPOIIECCE MPEIMOHTAKHON MTPOBEPKHU.

2. 3HaTh, YTO BXOAUT B 00bEM aBTOHOMHOI HaJIaJKH.

3. 3HaTh NOPAJIOK U COJIepkKaHUE PadOT HA BTOPOM CTaUU HAJTAJKU CUCTEM KOH-
TPOJISI 1 aBTOMAaTUUYECKOTO PEryIUPOBaHUS.

4.3HaTh cocTaB pabOT TPEThE CTaIUN HATAIKH.

Conepxanmne MoayJist

1. 3narb, kakue padoThl MPOU3BOAATCS B MpoIecce MPEeIMOHTAKHON MPO-
BepPKH

[IpenmoHnTa)kHasi mpoBepKa MPUOOPOB U CPEJCTB aBTOMATHU3ALUUA — SIBIISETCS
BXOJITHBIM KOHTPOJIEM U OCYIIECTBIISCTCS C €0 MPOBEPKU COOTBETCTBUSI OCHOB-
HBIX TEXHUUYECKUX XapaKTEPUCTUK TPEOOBAHUSM MHCTPYKIIMHI 3aBOI0OB-U3TOTOBU-
tened. [Ipubopsl 1sl MPOBEPKH, 3alacHbIe YAaCTU U CIEIHATbHBI UHCTPYMEHT
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JOJKEH JOCTaBUTh 3aKa3uuK B MOBEpOUHYIO jJaboparoputo. [Ipu mposepke mpo-
U3BOJIUTCS: PETYJIUPOBKA OTACIBHBIX AJIEMEHTOB, TAKUX KaK YyBCTBUTEIbHOCTb,
HOJIb, pa3Max IIKajbl, KOPPEKTUPOBKA KOHTPOJIbHON TOYKH, OUM(POBKA WM rpa-
JTyMpPOBKA IIKaJIbl, HACTPOIKA, YCTAHOBKA MapaMeTPOB CpabaThIBaHUsI SJIEMEHTOB
CUTHAJIM3AIUU, OJTOKUPOBKH U T.JI.

PesynbraThl mpeaMOHTaXKHOM TPOBEPKH (DUKCUPYIOTCS B aKT€ WM B TIACIIOPTE
Ha npudopsl. HencnpasHas annaparypa, HECOOTBETCTBYIOIIAs IPOEKTY, MepeaacT-
Cs 3aKa34MKy JUUIS 3aMEHbI, PEMOHTA WUJIU NIEPErpagynpPOBKH.

PazykomIuieKkTOBaHHbIE 0€3 TEXHUYECKON JOKYMEHTAIMU MPUOOPHI U CPEICTBA
aBTOMAaTHU3allMK JJIs1 IPOBEJICHUS IPOBEPKU HE IPUHUMAIOTCS.

2. 3HaThb, YTO BXOJAUT B 00beM aBTOHOMHOI HAJaAKH

ABTOHOMHAs HajaJKa TEXHUYECKUX CPEJICTB HAUUHAETCS C Pa0OT B LIEHTPaJIb-
HOM ITYHKT€ YIPaBJICHHUS U B IOMEIIEHUSIX aBTOMATUKU. [Ipu 3TOM nnpou3BoauTcs:
1.ITpoBepka KOMMyTalMH IIUTOB, ITYJIBTOB U CMOHTUPOBAaHHBIX JIMHUM; 2.11oaro-
TOBKAa K BKJIIOYEHUIO liemelt snekrponutanus; 3.11poOHas mogada HampsoKeHUs
Ha IUT, IPU KOTOPOM MPUMEHSIIOTCS MEpPbl TEXHUKH O€30MacHOCTH JIJIsl BBITIOJ-
HEHUsI MOHTaXHBIX paboT; 4.ITocTeneHHo Mo MO3UIHAM B TPUOOpaX MPOUZBOJIAT
BKJIIOUECHHE OOOpY/I0BaHUS LIEHTPAJIBbHOTO MyHKTa ympasieHus; 5.C moMoIIbio
UCKYCCTBEHHBIX CHUTHAJIOB MPOBEPSAIOT pabOTOCMOCOOHOCTh KaXIOW MO3UIINH
cpeacTB aBToMaTuku; 6. UMuTupys n3MeHeHue EPEMEHHOM, TPOBEPSIIOT padoTy
BTOPUYHBIX MPUOOPOB, Mepe/iady CUTHAJIOB Ha YIPABISIONINE BRIUUCIUTEIHHBIC
xomriekcel (YBK), cpabarbiBaHMe CHUTHAJIM3AIMU U CUCTEM aBTOMATHUYECKOTO
perynupoBanusi; 7. KOHTpoJMpysl BbIXOJ Ha UCHOJHUTEIbHBIN MEXaHU3M OTKIIIO-
YalT AUCTAHIIMOHHOE YyIpaBJICHUE, MEPEX0/] U3 peXUMa pydHOH-aBTOMaTHYe-
CKHi1, IpoBepsis (ha3supoBKy Beixoja peryasaropa; 8.I1pu Hanagke cxeM CUTHAIH-
3a1UM, OJIOKUPOBKU U YNIPABICHUS MPOBEPSIOTCS BCE JIOTUUECKUE U BPEMEHHBIC
3aBHCUMOCTH, MPOU3BOJIUTCSI HACTPOUKA pelie BpPEMEHU, KOMaHHBIX alnaparos,
MO3UIIMOHHBIX KOHTAKTOB; 9.[locie Hamanku anmapaTypbl B IIEHTPaJIbHOM ITYyH-
KT€ YIPABICHHUS W TOAKIIOYEHUS TMEPBUYHBIX JaTYMKOB M MpeoOpa3oBareliei,
MPOU3BOAUTCS MYCK M HaJlaJIka OT/ACIbHBIX KOHTYPOB CUCTEM M3MEPEHUU U pe-
rynupoBaHus; 10.0gHOBpeMEHHO C TPOBEICHUEM UHIMBUIYATbHBIX UCTIBITAHUI
CHUCTEM aBTOMAaTUYECKOIO YIPABJICHUS U KOMILIEKCHOTO OMPOOOBAaHUS TEXHOJO-
THYECKOTO 000pYyI0BaHUS, OCYIIESCTBISCTCS BKIIOUCHHE B pabOTy MpHOOPOB U
cucteM aBroMaru3zanuu; 11.Bcst pabora Ha 3TOM 3Tane BeAeTcs MOA PYyKOBOJ-
CTBOM HaJIaJYUKOB-TEXHOJIOTOB MO yKa3aHUSIM M B COOTBETCTBHH B Tpadurom
IycKa arperaros.

3. 3HaTh NOPSAAOK M coAepKaHue PA0OT HA BTOPOM CTAaAMU HAJIAKH CUCTEM
KOHTPOJISI H AaBTOMATHYECKOI0 PeryJIMpoOBaHus

Ha BTOpoO¥i cTaguu mycko-Haaag0uHbIX paOOT BHINOIHSAETCS] aBTOHOMHAsI HAJIa/1-
Ka CHCTEM TEXHOJOTHMYECKOTr0 KOHTPOJS U aBTOMAaTU3allli, MOHTaX KOTOPBIX 3a-
BEPIIIEH Ha OOBEKTE.

O0beM MmycKo-HaNaJOYHBIX PaboT:

1) IlpoBepka BBIMOIHEHHOIO MOHTAXA;

2) CornacoBanue aJpecoB U (pa3zupoBKa MapaMeTPOB KaHAJIOB CBSI3H, MPO-
BEpKa MPABUILHOCTU MPOXOKICHUSI CUTHAJIOB;
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3) ITpoBepka, HacTpolika mapamMeTpOB U BKJIIOUCHHE IIereid, OJIOKOB MUTa-
HUS;

;

4) IIpoBepka u HACTpPOMKA JIOTMYECKUX U BPEMEHHBIX B3aUMOCBA3EH, CU-
CTEM 3alUThl, CHTHAIM3AIIMN, OJTOKUPOBKHU U YTIPABIICHUS;

5) @Pa3upoBKa U KOHTPOJIb XapaAKTEPUCTUK UCIIOJIHUTENBHBIX MEXaHU3MOB;

6) IIpoBepka nMpaBUIBHOCTHU MPOXOXKACHUS CUTHAJIOB;

7) [IpenBapurenbHOE ONpeiesIeHUe XapaKTEPUCTUK 00ObEKTa, pacueT U Ha-
CTpOMKa apaMeTPOB aIllaparypsl;

8) [TonroroBka u BKJIIOUEHUE B paOOTY CUCTEM KOHTPOJISI U aBTOMATU3aI[U1
JUIS. UHAUBHUIYAJIbHBIX UCITBITAHUM;

9) ABTOHOMHAas HajaJika kaHaioB u 3ajad ACYTII;

10)  Odopmiierre TpOTOKOIOB IPOBEPKH CUCTEM OJIOKHPOBKH U JIPYTOW pa-
0ouel JOKYMEHTaIIUH.

4. 3Hatb cocTaB padoT TpeTbel CTaAMHU HAJIAJAKH

Ha tperbeli craauu BBIMOTHSIOTCS PabOThI MO KOMIUJIEKCHOM HaJaJKe CUCTEM
KOHTPOJISI U aBTOMATHKH, JIOBEJIEHUE UX TapaMETPOB HACTPOMKH /10 3HAUECHU, TIPU
KOTOPBIX CHCTEMBI MOTYT Pab0TaTh MPHU HKCILTyaTallUH.

O0beM yCKO-HAJIaIOYHBIX PadOT:

1) Omnpenenenue OoTpabOTKH YCTPOMCTB M SJIEMEHTOB CHUCTEM KOHTPOJIS
CUTHAJIU3AIMH, 3AIIUTHI U YIIPABICHUS, IPEAYCMOTPEHHbIE POEKTOM U TEXHOJIO-
IMYECKUM ITPOLIECCOM;

2) OmnpeneneHue NpomycKHOM COCOOHOCTH 3allOPHO-PErYIHPYIOUIEH ar-
naparypbl, IpaBUIBHOCTh PA0OTHI KOHIIEBBIX M MTYyTEBBIX BHIKITIOUATEIICH;

3) Onpenensrorcs: pacXoIHbIE XapaKTEPUCTUKU PETYIUPYIOIINX OPraHOB U
npuUBeJIeHUE UX K TpeOyeMoil popMe ¢ MOMOIIIBIO 3JIEMEHTOB HACTPOMKHU;

4) [TonroroBka K BKJIIOUEHUIO U BKJIIOYEHHE CHCTEM KOHTPOJIS M aBTOMa-
TU3alMd COBMECTHO C TEXHOJIOTMYECKUM 00OpyAOBaHUEM JUIsl 00ecIeueHHs KOM-
MJIEKCHOTO OMPOOOBAHUS;

5) VYTOUHSIOTCSI CTAaTUYECKUE U TMHAMUYECKUE XapaKTePUCTUKU 00OBEKTa,
KOPPEKTUPYETCS 3HAYEHUE NTapaMeTPOB HACTPONUKHU CUCTEM C YYETOM MX B3aUMHO-
rO BIMSHUS TP padboTe;

6) UcnbiTanue u onpeiesieHue MPUTOAHOCTH HaJIaXKEHHBIX CUCTEM K JKC-
TUTyaTaluu;
7) OdopmiteHre TOKYMEHTAIMK U cJlaya CUCTEM B SKCILTyaTallHIo.

Hanaaka cuctem KOHTPOJISi M aBTOMATHKU SIBIISIETCA HanOoJiee CIOKHBIM U OT-
BETCTBEHHBIM BHJIOM TEXHUYECKHX PabOT, OT Ka4yeCTBa BBIMOJHEHUSI KOTOPHIX 3a-
BUCUT O€30TKa3Has padoTa CUCTEM aBTOMATHYECKOTO KOHTPOJIS U YIIPABIICHHUS.
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Pe3yabrarnl 00y4yeHHsl © KPUTEPUH OLIEHKH

Pesyabrarsl 00y4yeHust Kpurepuu ouenku
IMocJjie yCIelIHOI0 3aBeplIeHUs O0yuaeMblii 10JI5KEH
3TOr0 MOAYJIfl 00yyaeMblii:

PO 1 3naer, xkakue pabotsl nmpousso- | 1.1 [ToHnMaTe IpoekT NpOu3BOACTBA ITy-
JSITCSL B IPOIIECCE MPEAMOHTAXHON | CKO-HaJIaA0UYHbIX PaO0T U MEPOIIPUITHS
IIPOBEPKHU. 10 TEXHUKE O€3011aCHOCTH

1.2 YmeTb oprann3oBarh M BHITOJ-
HATBbpPA0OTY MO MPEIMOHTAKHON NPOBEP-
K€ IpUOOpOB ydyacTke

PO 2 3mnaer, uto Bxoaut B o0beM aB- | 2.1 Onpenensers NOCie10BaTeIbHOCTh
TOHOMHOW HaNaJKu paboT 0 aBTOHOMHOM HaJaJIKe mprudo-
POB Ha OOBEKTE

2.2 YMeTh UCIoJIb30BaTh yCTPOKCTBA U
anmaparypy JJis HaJlaJIOYHbIX paboT

PO 3 3naer nopsnok u conepxkanne | 3.1 [IpoBepATs NpaBUIBHOCTH BBINOJIHE-

paboT Ha BTOPOU CTauM HaNAJKU HUSI MOHTQXXHBIX paboT
CHUCTEM KOHTPOJISI U aBTOMATHYECKO- | 3.2 BBITIOMHATH MPOBEPKY, HACTPOUKY
TO PETyIUPOBAHUS napaMeTpoB U BKIIFOUEHHUE 1IeTei, 0J10-

KOB TTUTAHUS
3.3 BeimonHATh 6oJiee CIokKHbIE PaObOThI
10 HAJIAJIKE TTOJT PYKOBOJICTBOM MH)KCHE-
pa-HanaunKa

3.4 CoOnronarh TpeOOBaHUS TEXHUKU
0€30MacHOCTH MPHU HATAJ0YHBIX paboTax

PO 4 3naer cocraB paboT TpeThel 4.1BeImonHITh pabOThI TPEThEH CTATUN
CTaJNH HAJIAJIKH 10 HAJIaJIKE MOJT PYKOBOJCTBOM HH>KEHE-
pa-HaiauuKa

4.2 Cobnronarh npaBuiia TEXHUKU 0€30-
MAaCHOCTH M OXPaHbI TPy/a MPH BHITIOJ-
HEHUU HaJaJ04YHbIX padOT Ha JEHCTBYIO-
IIEM TEXHOJIOTHYECKOM 000pyI0BaHUHU

IIM 06 «Pacyer aBTOMAaTH4Y€CKHUX CUCTEM»

eanb u 3axa4a

[lenpro M3ydeHUs] TaHHOTO MOAYJIS SBJISIETCS OOecreueHue MOArOTOBKH 00yda-
IOIIMXCS B 00J1aCTH aHAJIM3a, pacdeTa CUCTEM aBTOMATHUYECKOTO PETyJIUpPOBaHUS H
HCCJIEIOBAHUSI COOTBETCTBUS CUCTEMBI 3aJaHHBIM TEXHOJIOTHYECKUM TPEOOBAHUSM.

BBenenue B Moayi1b
JlaHHBIN MOAYJB JaeT 00y4aroIKUMCs TIOHMMaHUe Ha3HAYeHUsI, CTPYKTYphI CH-
CTEM aBTOMAaTHYECKOI'O PEryJIMpOBaHUs, CIIOCOOOB WX MOCTPOEHUS, METO/IOB aHa-
JIM3a, pacyera U UCCIEN0BAHUS IOBEICHUSA ABTOMAaTUYECKUX CUCTEM, HMX DJIEMEH-

TOB U CXEM U3MEPEHU.
CucreMbl aBTOMAaTHYECKOIO PETYIMPOBAHMS MPEACTABISAIOT COOON COBOKYII-
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HOCTb 00BEKTa U aBTOMATHUYECKOTO peryistopa. Jlaercs moHstue o0ObeKTa ymnpas-
JICHUS, €r0 CTaTUYECKUX U JUHAMHUYECKUX XapaKTEPUCTHUK, aHAIU3UPYIOTCS BO3-
MYIIEHUS, TEUCTBYIOIINE HA 00BEKT, 3ana3abiBaHusi 00bekTa. O0CcyxaaeTcss Heoo-
XOAMMOCTb U BO3MOXHOCTb KOHTPOJISL U PETYJIMPOBAHUS TEXHOJIOTMUECKUX Tapa-
METPOB OOBEKTa yIpaBJCHHUS; BEIOOP KaHAJIOB KOHTPOJIS U PETyIUPOBAHUS; CIIO-
cOOBbI TIONTy4YeHHsI HHMOOPMAIIMKM O PETYTUPYEMOM TapaMeTpe; OCHOBHBIC BUIBI U
MIPUHLUIBI IEUCTBUS U3MEPUTEIIBHBIX MPUOOPOB, PACUET AICKTPUUCCKUX IETe C
UX TIPUMEHEHHEM, aHAIN3a UX DJIEKTPOHHBIX CXEM; CIOCOOBI TOCTUKEHUS TPeOy-
€MOM TOYHOCTH U3MEPEHHI U JJOCTOBEPHOCTH Ha OCHOBE METPOJIOTUUYECKUX CTaH-
JIapTOB; METOAUKHU U3MEPEHUIN, METOIUKH aHAJIN3A PE3YNIBTATOB U3MEpEeHU. BBo-
JIUTCSI IOHSITUE CUTHAJIA KaK CpelICTBa nepeaaun unpopmanu. PaccmarpuBarorcst
BU/JIbI CUTHAJIOB U X XapaKTEPUCTUKH, €CTECTBEHHbIC U YHU(DUIIMPOBAHHBIE CUT-
HaJibl. I3y4daroTcs MeToIbl U3MEPEHHUsI PA3JIMUHBIX TEXHOJIOTHUYECKUX MMapaMeTPOB.
PaccmarpuBatoTcst 0CHOBBI MOCTpOeHUs U GYHKITMOHUPOBAHUS ITpeoOpazoBaTeei
M3MEPUTENILHBIX CUTHAJIOB M UX XapaKTEPUCTUKHU, CXEMbl BKJIIOUEHUS Mpeolpa-
30BaTeNIe CUTHAJIOB B M3MEPHUTENIbHBIC 1IETH, O0IINE XapaKTEPUCTHKHU Mpeoldpa-
30Bareyiell CUTHAJIOB KaK 3JEMEHTOB CHUCTEM aBTOMATUUYECKOTO PETyJIMpPOBaHMS.
N3y4aroTcs mpUHITUIIBI TOCTPOCHUS, pa0OTHI 1 HOMEHKJIATypa BBIITYCKAEMbBIX TPO-
MBIIIJICHHOCTBIO AMEKTPUUYECKUX U ITHEBMATUUYECKUX PETYISTOPOB, MO3UIIUOHHBIX
PETYISATOPOB U PETYIATOPOB HEMPEPHIBHOTO JEUCTBUS, PETYISATOPOB MPSAMOTO JEH-
CTBUSI, DJICKTPUYECKUX, THEBMAaTUYECKUX, THAPABINUECCKUX MPUBOJOB U Pa3INy-
HBIX TUIOB PETYJIUPYIOLIUX OPTaHOB.

Mosynb gaet 00y4aromuMcsi OCHOBHBIE MOHSITUSL U ONIPEICIICHUS] 3aMKHYTOU 1
Pa30MKHYTOM CHUCTEM aBTOMATHYECKOTO PETyIupOBaHMs, (HyHKIIMOHAIBHBIX dJie-
MEHTOB CUCTEMBI, UX IMO3ULMUK U POJIK. VICHONb3ys TEOPETUUECKOE COAEPIKAHUE
MOJTyJIsl, OOyJaroIruecs MOTYT 3alUChIBAaTh MepeaarouHbie (QyHKIIUHA dIIEMEHTap-
HBIX 3BE€HHEB CHUCTEMbl aBTOMATHYECKOTO PETyJIUpPOBaHUS, MEpeIaTouHble (PyHK-
MU CUCTEMbI PETYIUPOBAHUS HA OCHOBE aHaM3a X JUHAMHYECKHX XapaKTepH-
cTuk. B monyne naercs kinaccudukanus tunoBeix peryastopos 11, U, TTH, TIA/,
paccMaTpUBaIOTCA MX MPAKTUYECKOE MPUMEHEHHE, JTOCTOMHCTBA W HEJIOCTATKH,
BBIOOD 3aKOHA PETYITUPOBAHUS, HAXOXKICHHUE MePeIaTOYHON (PYHKIIUU CUCTEMBI pe-
TYJIMPOBAHUS 110 33JJaHHOM CTPYKTYPHOM CX€M€E U U3BECTHBIM BBIPAKEHUSAM TEpe-
JTATOYHBIX (PYHKIIUM 3B€HBEB U PETYJIATOPA, PacCue€T HACTPOCUHBIX TTapaMeTpPOB pe-
TYJISITOpa, ONPEEICHNE KaueCcTBa PEryJMpOBaHUsl, UCCIEIOBAHUE YCTOMUYHNBOCTH
CUCTEMBbI PETYJIMPOBAHMUSI.

Monynb monxoaut asist o0ydeHus: OyayIuX CHEIUaIrCcTOB B 00JACTH HAJIAKH,
00CITy>KMBaHUSI M IKCILTyaTalluu U3MEPUTEIIBHBIX MPUOOPOB, CUCTEM U3MEPEHUS U
CUCTEM YIIPABJICHHUSI.

B npornecce nzyuenust Moyssi 00ydaromuecs: nojiydaTr npakTHYeCKUe HaBbIKU
BBIOOpA U3MEPUTENBHBIX TPUOOPOB, UX KATHOPOBKH, HACTPOUKHU C IICJIbI0 MUHU-
MU3AILUU TOTPEITHOCTEN HU3MEPEHHUs, KOMILUIEKTAIlui MPUOOPOB JJISI U3MEPEHHUS
napameTpoB, 00paboTKu u3MepeHHOM nH(OpMaIH, BEIOOPA CPEICTB AaBTOMATH3a-
MU B CUCTEMY aBTOMATHUYE€CKOTO PEryJIMpPOBAaHUS, aHAJIN3a CTATUUECKUX U JIMHA-
MUYECKUX XapAKTEPUCTUK AIIEMEHTOB U CUCTEM, HACTPOUKHU PETYIISITOPOB U KOHTY-
POB PETYJIMPOBAHUS, MPOCKTUPOBAHUS CUCTEM aBTOMATUUYECKOTO PETyIUPOBAHUS.

Monyns 6a3upyeTrcs Ha MPAaKTUYECKUX HABBIKAX, MOJIYYCHHBIX B XOJ1€ MPAKTHYE-
CKHMX U JJAOOpaTOPHBIX PabOT.
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IIpou3BoacTBeHHOe 00y4yeHHe U NPOodecCHOHATbHAS MPAKTHKA — yuyeOHas
3J1eKTPO-MOHTAKHASl MPAKTUKA, TEXHOJIOTHYeCcKasd U NMpeIUIIOMHAs MPaK-
THKA.

Pe3yabTarnl 00yuyeHust

1o 3aBepHIEHUIO JAHHOTO MOAYJISI O0yYaroIUeCcs JOJIKHBI:

1. 3HaTh OCHOBBI TEOPUU aBTOMATHYECKOTO PETYIMPOBAHUS, OCHOBBI MTOCTPOE-
HUs, pacdeTa U aHajau3a CUCTEM aBTOMAaTHYECKOIO PETYIMPOBAHUS.

2. 3HaTh OCHOBBI METPOJIOTUH, METOAUKHA U3MEPEHUN dJIEKTPUUECKUX U HEIJIEK-
TPUYECKUX BEIUYUH; METOAUKH AHAIN3A PE3YJIBTATOB U3MEPEHUMN.

3. 3HaTh OCHOBHBIE BU/IbI ¥ PUHIIUIIBI IEUCTBUS PUOOPOB CUCTEM U3MEPEHUSI.

4. YMeTb KOMILJIEKTOBATh MPUOOPHI JIJIsl U3MEPEHUS TEXHOJIOTMYECKHUX Mapame-
TPOB, 3HATh CIIOCOOBI CONMPSHKEHUSI TPUOOPOB B KOMIUIEKTALIMK U METOJIbI pacyeTa
VU3MEPUTEIIBHBIX LIETIEH.

5. IloHnMaTh Ha3HAYEHUE CPEIICTB aBTOMATU3AIMHU, UCIIOJIB3YEMBIX B IIOCTpOE-
HUN CHUCTEM aBTOMAaTHYECKOIO PEryJUpOBaHUs, 3HaThb BUIbl 1 HOMEHKIIATYPy BBbI-
IIyCKAaE€MBIX ITPOMBIIIJIEHHOCTBIO CPEACTB aBTOMATU3ALINH.

Conep:kanue MOyJIs1

1. 3HaTh OCHOBBI TEOPHMH ABTOMATHYECKOI0 PeryJiMpOBaHUsN, OCHOBBI IO-
CTPOCHHUsI, pacyeTa M AHAJIN3a CHCTEM aBTOMAaTH4YeCKOI0 peryJIupoBaHMUs

Knaccudukanuss o0ObeKTa peryaupoBaHus: JIMHEUHbIE U HEIMHEHbIE, CTaTH4e-
CKHE U aCTaTUYECKHE, HENPEPBIBHBIE U JUCKPETHbIE. Bo3MyIlleHNsI, NENCTBYIOIIME
Ha OOBEKT PEryJIupOBaHUs: BHEUIHUE U BHYTPEHHUE, HEMPEPHIBHBIE U MEPUOAU-
4yecKue, u3MepsieMble U HensMmepsiemble. OOBEKTHI C 3ama3plBaHuEeM U 0e3 3amas-
npiBaHusl. CTaTMYECKUE U IMHAMUYECKUE XapaKTEPUCTUKU OObEKTa yIpaBiIeHUs,
KpHUBas pasroHa. BxoqHble U BBIXOJIHbIE CUTHANIBI 00BEKTa perynupoBanus. Onu-
CaHUE€ TMHAMUYECKUX CBOMCTB 00bEKTa nU(PepeHIInanibHbIM YpaBHEHUEM, OIpe-
nenenne nopsaka auddepenimansHoro ypaBuenus. [IpeobpasoBanue Jlammaca.
[Tonumanue nepenatouHor GyHKIMU. 3aMKHYTas U pa30MKHyTas CUCTEMa aBTO-
MaTHYECKOro perynupoBaHus. COCTaBHbBIE YACTH CUCTEMBI aBTOMATUYECKOTO PETy-
JUPOBAHHUS: AaBTOMAaTUYECKHUU PETYIATOP U OOBEKT perynupoBanusi. OyHKIIMOHAIb-
HO-CTPYKTYpHAasl CX€Ma 3aMKHYTOW CHCTEMbI aBTOMaTU4YECKOTO PETYJINPOBAHUS, €€
AIIEMEHTHI: 33JaTYUK, CYMMHUPYIOIIEE YCTPOMCTBO, PErylIHpyIOLIee YCTPONUCTBO,
UCIIOJIHUTEIbHBIN MEXaHU3M, PETYJIHUPYIOIIMI opraH, narduk. [loHATHE THUITOBBIX
JUHAMUYECKHUX 3BEHbEB, UX CBOMCTBA, OCHOBHBIE MOKA3aTENIN U XapaKTEPUCTUKH.
[ToHsiTE YaCTOTHOM XapaKTEPUCTUKU: AMIUTUTYIHO-4aCTOTHAas, (ha304acToTHa,
aMIUTUTYHO-(a3oBas, jorapupmuyeckasd. [ogorpad. YactoTHbie XapaKTEpUCTUKH
JUHAMUYECKUX 3BEHbEB. THUITOBBIE 3aKOHBI PETYIMPOBAHUA: MPONOPLHOHAIBHBIN
(IT), unTerpansubiii (1), nponopuronansHo-uHTerpainbHeiii (I1M), mponopimo-
HaJbHO-UHTErpaTbHO-Aud depentmpoBannbiii (ITMJ]), ux mocTtomHcTBa W HEMO-
CTaTKH, MepeAaTouHble (PyHKIUU B CUCTEMY PETrYJIUpPOBaHUs, BHIOOpP 3aKOHA PETy-
JUPOBaHUS B CUCTEMY aBTOMAaTHUYECKOI0 peryinpoBaHus. Pacuer nmapameTpoB Ha-
cTpoek peryistopa. [lepenatounas GyHKIUs 3aMKHYTONH U pA30OMKHYTON CUCTEMBI
ABTOMAaTUYECKOI0 PEryIupOBaHMs. XapaKTEPUCTHUECKOE ypaBHEHHE. YacTOTHBIE
XapaKTepUCTUKHU CUCTEM aBTOMAaTUYECKOTO peryaupoBanus. [IpsiMbie 1 KOCBEHHBIE
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OLICHKM KauyecTBa peryiaupoBanus. IIoHITHE YyCTOWUYMBOCTH JIMHEUHBIX CUCTEM pe-
rynupoBanus. Kpurepun ycrounoctu ['ypBuna, Muxainosa, HalikBucra.

2. 3HaTbh OCHOBBI METPOJIOTUH, METOAMKH U3MEPEeHUil JJIeKTPUYECKUX U He-
IIeKTPHUUYECKUX BeJIMYMH; METOAUKH AHAJIN3A Pe3yJbTaTOB U3MepeHuii

OcHOBHBIC TIOHSTHS ¥ OTPEJCIICHHS] METPOJIOTHH, ee 3aiaun. [lonaTue curnana
Kak cpejcTBa nepenaun nHdopmanuu. Ousznyeckas npupoaa curHana. EauHuIs!
U3MepeHus U OyKBeHHbIC 0003HAUYCHMS U3MepsieMbIX BeaudrH. CriocoOs! momyye-
HUs nHpOpMaru 00 U3MepsieMoM IapameTpe. MEeTOIUKN U3MEPEHUs CUTHAJIOB,
MOHSATUE TIEPBUYHOTO M3MEPUTENIbHBIE TTpeoOpa3zoBaTess (JaTunKa), MOHATUE W3-
MEPHUTEIBHOTO MTPUOOpa. DIEKTpHUCCKUE U3MEpUTEIbHBIC 1Ierr. CIIoCOOBI TOCTH-
KEeHUS TpeOyeMOi TOYHOCTH U3MEPEHHI 1 TOCTOBEPHOCTHU HA OCHOBE METPOJIOTH-
YECKUX CTaHJapTOB, METOJUKU aHAIHM3a Pe3yabTaToB n3mMepenuid. Cpencrea uzme-
pPEHUSI U UX OCHOBHBIE METPOJOTUYECKHE XapaKTePUCTUKU. BUabl morpentHocTu
— IMHAMUYECKasl U CTaTUYeCKas, aOCOIOTHASI, OTHOCHTEJIbHAS, TPUBEIACHHASI.

3. 3HaTb OCHOBHBIC BU/bI M PUHIMIBI ICHCTBHS PUOOPOB CUCTEM M3MEpPEHUsI

OCHOBHBIE BH/JIbI, OCHOBBI ITIOCTPOCHMSI, TPUHIUIIBI ACHCTBUS U XapaKTEPUCTH-
KM, CXEMbl BKIIIOUEHHUSI U3MEPUTENIbHBIX ITpeoOpa3oBaresiell CUrHaJIOB B U3MEpH-
TEeJbHbIE 111, UCTOYHUKH MMUTAHUS U BUIbI SHEPTHUH JIJIs1 U3MEPUTEIbHBIX PE00-
pasoBareisieil. Pacuer 3neKkTpuyecKuxX MU3MEPUTENIbHBIX LENel, aHallnu3 AIEKTPOH-
HBIX CXEM M3MEPUTEIbHBIX MPUOOPOB U U3MEPUTEIBHBIX Lienell. CXeMbl MUTaHUS
U3MEpPUTEIbHBIX MTpeoOpa3oBaTeieil, aHaau3, COCTABIEHUE U pacyeT. DJIEKTPOU3-
MepUTEeIbHbIE TPUOOPHI U AIIEKTPUUECKUE U3MepeHus. TepMOMeTphl paciIupeHus,
TEpMOIIPe0Opa30BaATENN COMTPOTUBIICHHUS, TEPMOIIEKTPUUECKUE IPeoOpa3oBareu,
TEPMUCTOPHI, TUpoMeTpbl. [Ipubopsl u3MepeHus JaBieHus U Nepernajia JaBlieHus,
KUJKOCTHBIE, IIPYKUHHBbIE, MeMOpaHHbIe, CHIIb(POHHBIE, Nedhopmanionnble. [1pu-
OOpbl U3MEPEHHUsT KOJIMUYECTBAa M pacxoja BEIIECTBA METOJIOM MEPEMEHHOTO Iepe-
naja JAaBieHUs, UHAYKIMOHHBIE PACXOIOMEPHI U TAXOMETPUUYECKHE, CUETUYMKU U
o0beMHbIE pacxomomepbl. ['mapocraTuueckue, MomiaBKoBble, OyKOBbIE, aKyCTH-
YeCKHe, yIbTPa3BYKOBbIE, EMKOCTHBIE, BOJHOBOJHbIE ypoBHEMEpPHI. [Ipnbopkl u3-
MepeHUs (PU3NKO-XUMUYECKHUX CBOMCTB BEIIECTB: BIAXXHOCTU U BO3/lyXa, TBEPAbIX
U CBHIIyYMX BEIIECTB, 3albUICHHOCTH BO3/yXa, MPUOOPHI M3MEPEHHUS TUIOTHOCTH,
BA3KOCTH, 3JIEKTPOIPOBOJUMOCTHU KUJKUX CPeEll, XMMUYECKOIO COCTaBa, KOHLECH-
Tpauuu. [Tpubopel GeciikaibHbIE U CIOCOOBI OTOOPAXKEHUSI U3MEPUTEIILHON WH-
(dbopmaIy: aHaJIOrOBbIE MOKA3bIBAIOLIUE IIKAIBHBIE U PETUCTPUPYIOIINE BTOPUY-
HbIe TpUOOPHI, HUPPOBBIC MOKA3BIBAIOIINE MPUOOPHI U KOMIUIEKCHI OTOOpaKeHUS
uHpopMmaruu. J[aT4uK akTUBHOTO COIPOTUBIICHUSI: PEOCTAaTHbIE, YTOJIbHbIE, TEH-
30METPUYECKUE U . DIEKTPOMArHUTHBIE JaTYNKH JJUHEHHBIX U YIIIOBBIX ITEpeMe-
IICHUI: MTHAYKTUBHBIE, TpaHchopmaTopHblie. [Ibe30anekTpruyeckre, MarHuToyIpy-
rve IaTYUKU.

4. YMeTh KOMILIEKTOBATH NPUOOPHI NI M3MEPEHHUs TEXHOJIOTMYEeCKHUX Ia-
PaMeTpoB, 3HATh CIOCOOBI CONPSIKEHHUS NMPUOOPOB B KOMILIEKTALIUM U METO-
AbI pacyeTa U3MEepPUTEJIbHBIX Lemnei

Buzapl CUTHaNIOB: DJIEKTPUYECKHE, ITHEBMATUYECKUE, THIPABINYECKUE, HEIpe-
PBIBHBIE U JAUCKPETHBIE, UMITYJIbCHBIE, €CTECTBEHHbIE U YHU(UIIMPOBAHHBIE, UX
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napaMmeTpbl, JUana3oHbl U3MEHEHUS U U3MEPEHHMSI, CIIOCOOBI TIepeIaun, XpaHCHHSI,
oTOOpakeHus1, BU3yanu3anuu. J{ucraHimonHas nepejada curHaioB. [lonnmanue
npeoOpa3oBaresieil CUTHAJIOB: MEPBUYHBIN, U3MEPUTEIbHBIN, TEpeIatonid, HOp-
MUPYIOIINNA, YCUIUTEIb, CTA0UIN3aTOP, TPAaHCHOPMATOP, BHIIPSIMHUTEIND, (DUIBTP,
YMHOXUTENb, KOMITApATOp, HHBEPTOP, MPpeoOpa30oBaTeNlb 4YacTOThI, aHAJIOTO-ITU(-
POBOIT MpeobpaszoBareb, MUPPO-aHATIOTOBBIN MPEOOPA30BATEINb.

Bp160p MEpBUYHOTO M3MEPHUTEIBHOTO MpeoOpa3oBaress il U3MEPEHUs pas-
JUIHBIX (pu3nueckux BeauduH. CrocoObl COMpsHKEHUS MPUOOPOB € ANNEKTpUYe-
CKMMM CUTHAJIAMH W METOJBI pacyera COmpsrarimux mernei. OCHOBHBIC 3aKOHBI
AIIEKTPOTEXHUKH JIJIS IIEeNel TOCTOSTHHOTO U TIEPEMEHHOTO TOKa.

DNEKTPOMAarHUTHBIC TIETH U MpeoOpa3oBarenu. Komriekranus mpuOopoB aat-
YUK — BTOPUYHBIA MPUOOpP, JATUUK — U3MEPUTEIbHBIN TTpeoOpa3oBarelib, JaTYuK
— HOpMUpyolui npeodOpaszoBarensb. [loHnmanue coBmelneHus (QyHKIUN TMOTY-
YeHUsl, TpeoOpa3oBaHusl U OTOOPAKEHHSI U3MEPUTEIHLHOU MHGOPMAIIUA B OJTHOM
ycTpoicTBe. BbIOOp M3 BO3ZMOMKHBIX KOMIUJIEKTAIIUN ONTUMAJIBLHON MO TEXHUKO-3-
KOHOMUYECKHM TOKA3aTeJIsiM B COOTBETCTBHH C TPEOYEMBIMU METPOIOTHYECKUMHU
XapaKTePUCTUKAMH.

Ompenenenne MECTOPACIIONIOKEHUS TPUOOPOB M3MEPEHUS U OTOOpaKeHHs Ha
IIUTE U HA TEXHOJOTMYECKOM O0BEKTE (110 MECTY).

5. IlonnMaTh Ha3HAYEHHE CPEACTB ABTOMATH3AIMH, UCIOJIb3yeMbIX B IO-
CTPOEHUM CHCTEM AaBTOMATHYECKOr0 PeryjiupoBaHHs, 3HATH BHAbI M HO-
MEHKJIATYPY BBINYCKA€MbIX MPOMBINIJIEHHOCTHIO CPEICTB ABTOMATH3AIHM.

JlaTuuky U cUTHANMHM3aTOPHI (pelie) TEXHOJOTHUYECKUX IMapameTpoB. Perymsito-
PBI: TIO3UITMOHHBIE, TIPSIMOTO JEHCTBHUS, aHAJIOTOBBIC, PEJICHHbBIE, ITUPPOBBIC (MU-
Kkpomporieccopbie). CriocoObl 3a/1aHus PEryIMPYyEMbIX apaMeTpoB: (pu3ndeckoe,
IPOrpPaMMHOE.

[TpuBOIBI (MCTIOTHUTENBHBIC MEXAaHU3MBI): DIIEKTPUUECKUE, TTHEBMATHUYECKUE,
TUAPABINYCCKHE; TIOCTOSHHOTO M TIEPEMEHHOTO TOKA; CHHXPOHHBIE U aCHHXPOH-
HBIE, CEPBOMPHUBO/IBI, IIATOBBIC IBUTATEIH, UX YCTPOUCTBO M MPUHITUI JIEHCTBHS.
Pene u myckarenu: TBepAOTEIbHBIC U DIICKTPOMAarHUTHBIC. ATIaparypa yrnpasJie-
HUS ¥ 3aIIUTHI: TIEPEKITI0UaTEIN TIenel yIpaBieHus, KHOTIOYHbBIE TTOCTHI, IEPEKITIO-
YaTesiv, BRIKJIFOUATEIIH, aBTOMATHYCCKHE BBIKITFOYATEIH, TIPEIOXPAHUTENH, TETUIO-
Boe pesie. CUrHaIbHBIC SJIEMEHTHI CBETOBOM M 3ByKOBOW CUTHAIIU3AIUY.
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Pe3yabTarhl 00y4eHHsi M KPUTEPHH OLEHKH

Pesyabrarnl 00yuyeHust
MocJie yCIeLIHOro 3aBepuIeHus
3TOr0 MOXYJIsI 00y4aeMblii:

Kpurtepuu oueHku
O0yuyaemblii 10/KeH

PO 1. 3naTe 0CHOBBI TEOPUH aB-

TOMATUYECKOTO PEryJIMpPOBaHUs,

OCHOBBI IIOCTPOEHUS, pacyeTa u
aHaJIM3a CUCTEM aBTOMAaTUYECKO-
r'O PEryJupoOBaHUs

1.1 JaBarh XapaKTepUCTUKY OOBEKTA PEryu-
pOBaHUs1, Ha3BaTh BO3MYIIECHUS, IEHCTBYIOLIIE
Ha 00BEKT

1.2 OOBSICHATH MOTyYeHUE KPUBOU pa3roHa
00bEKTa SKCIEPUMEHTAILHBIM ITyTEM

1.3 3anuchIBaTh nepeAaTouHyo (GyHKIIMIO U
onpenessTh KodhPUIMeHT neperadn 0obeK-
Ta, IOCTOSTHHYIO BPEMEHH U 3aI1a3/IbIBAHUE T10
KPUBOW pPa3roHa

1.4 OOBSICHATH OOIITHE XapaKTEPUCTUKH dJIe-
MEHTOB aBTOMATH3HPOBAHHBIX CUCTEM, 3aIlH-
CBIBaTh MX MepeaaToyHble (yHKINU

1.5 CrpouTs 4acTOTHBIE XapAKTEPUCTUKH 3BE-
HBEB U CUCTEM

1.6 Pa3pabarbiBath (hyHKIIMOHAIBHO-CTPYKTYP-
HYIO CXEMY CUCTEMbI aBTOMATUYECKOIO PETY-
JIMPOBAHUSI

1. 7 BeiOupars peryssitop B CUCTEMY PETYIIu-
poBanust. [Ipon3BoANTE CPaBHUTENBHYIO Xa-
PAKTEPUCTUKY PA3JIMYHBIX TUIIOB PETYIISITOPOB
1.8 PaccunThIBaTh HACTPOMKH PETYISTOPA

1.9 OuenuBarp Ka4eCTBO PETYITUPOBAHNS

1.10 AHanmu3upoBaTk 3aMKHYTYIO CUCTEMY Pe-
TYJIMPOBaHUS Ha YCTOWYMBOCTD

1.11 IIpumeHATH OTyYEHHBIE 3HAHUS 10 pac-
YeTy CUCTEM PETYIMPOBaHUS B pa3padoTKe
KOHTYpPOB KOHTPOJISL M PETYJIMPOBAHUS Mapame-
TPOB IpoLecca

PO 2. 3naTh OCHOBBI METPOJIO-
TUU, METOIMKU U3MEPEHUN DJICK-
TPUYECKUX U HEDNIEKTPUUECKHUX
BEJIMYMH; METOJUKH aHaJIu3a pe-
3yJIbTAaTOB U3MEPEHUM

2.1 OueHuBaTh METPOJIOTUUECKUE XapaKTe-
PHUCTHUKH CPEICTB U3MEPEHHS PU BHIOOpE UX
JUISL U3MEPEHUS TIapaMETPOB U BEJIUYMH

2.2 Tlonumarb NPUHIIMIIBI AEUCTBUA TPHOO-
POB Il U3MEPEHHUS NEKTPUUECKUX U HED-
JIEKTPUYECKUX BEJIUYMH, UX HA3HAYECHHUE U
IIPAKTUYECKOE IIPUMEHEHHE

2.3 BpINOIHATH METOAUKYU U3MEPEHHM, METO-
JUKH aHAJIM30B PE3YJIbTaTOB U3MEPEHUN.

2.4 Onpenensate HanbOoee JOCTOBEPHOE 3HA-
YEHHUE U3MEPSIEMON BEIIMUNHBI

2.5 OnpenensiTe aOCONIOTHYIO CTATUYECKYIO,
OTHOCHTEJIbHYIO U IIPUBEICHHYIO ITOIPeIl-
HOCTh
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PO 3. 31ars OCHOBHBIE BUIBI U
IPUHITUIIBI JCHCTBUS TPUOOPOB
CUCTEM U3MEPEHUS

3.1 IIpou3BoauTh BHIOOP MEPBUYHOTO U3ME-
PUTENIBHOTO ITpeoOpa3oBaTesis Jisl u3Mepe-
HUS (PU3UUECKON BEJIMUUHBI

3.2 Bxutouats npuOOpsl U3MEPEHUS B paboTy
3.3 CHuMaTh 1 aHAJIN3UPOBATh CTATUYECKUE
XapaKTEPUCTUKU N3MEPUTENIbHBIX ITpeodpa-
30Barenen

3.4 [Ipou3BoaUTh HACTPOUKY MPUOOPOB

PO 4. YMeTh KOMIUIEKTOBATh
MpUOOPHI JJIs1 U3MEPEHUS TEXHO-
JIOTUYECKUX MapaMeTpoOB, 3HATh
CrI0COOBI COTIPSDKEHUS TPHUOOPOB
B KOMIUJICKTAI[UU U METOJIbI pac-
YyeTa U3MEPUTEIbHBIX LIeTei

4.1 OcymiecTBIATh BHIOOP KOMIUIEKTA MPHU-
OOpOB MIJIs1 U3MEPEHUS

4.2 OOBSICHATH coTpsiKEeHNE TPUOOPOB B
KOHTYPE U3MEPEHUS.

4.3 Ocy1iecTBIATh BHIOOP HCTOYHUKA MTUTA-
HUS U3MEPUTETBHON CXEMBI

4.4 PaccunThIBaTh U3MEPUTETBHYIO CXEMY U
CXEMY COEIMHEHHUS] TPUOOPOB

4.5 YuutsiBaTh NpH BIOOPE MPUOOPOB B
WU3MEPUTEIbHBIN KOMIUIEKT UX MECTOIOJIOKE-
HUE Ha OOBEKTE U Ha IIUTE

4.6 [Ipon3BOIUTh HACTPOUKY BTOPUUYHBIX
npudopoB

4.7 Vicrionib30BaTh CpeACTBA BU3yAIU3aL[UU
LISl OTOOpaXKeHUsI PE3yJIbTaTOB U3MEPEHUS

PO 5. Ilounmars Ha3HAUYEHUE
CpEIICTB aBTOMAaTHU3AIUH, UC-
MOJIb3YEMbBIX B TOCTPOCHUU
CHUCTEM aBTOMATUYECKOTO pe-
TyJMPOBAHMS, 3HATh BUbI U
HOMEHKJIATyPY BBIITYCKa€MBbIX
MIPOMBIIIJIEHHOCTBIO CPEACTB aB-
TOMaTHU3aluH1

5.1 BbiOuparh AaT4UKU B 3aBUCUMOCTHU OT
TpeOyeMbIX apaMeTPOB BBIXOHOTO CUTHAJIA
5.2 BeiOupath peryiastopsl TpedyeMomMy
BUJy YIIPABJISIOLIErO CUTHAIA

5.3 O0bsicHATH TpeOyemoe 3a/laHKe mapame-
Tpa B 3aBUCUMOCTH OT TUIIA PETyJsATOpa

5.4 OOBSACHATH NPUMEHEHUE TUIIA TPUBOJIA
CUCTEME PETYJIUPOBAHMSL.

5.5 3HaTh XapaKTEpPUCTUKH U IIPUHIIUIIBI
JEVCTBUS MPUBOJIOB

5.6 OOBSACHATH Ha3HAYEHUE U TPUHIIUIIBI
JNCVCTBUSA PEJIE U IMYCKATEJIEH, OCYIIECTBIATh
UX BBIOOp B CUCTEMY PETYJINPOBAHUS

5.7 Ucnonb30Barh anmaparypy yIlpaBIeHUs
Y 3aIUTHI B LIETSIX PABICHUS TPUBOJAMU

IIM 07 «IlnanupoBanue U OpraHu3anus padorbl, OLEHKAa Pe3yJabTaTOB»

eanb 1 3axa4a

JlaHHBI MOAYJb 3HAKOMUT OOYYaIOIIUXCSl ¢ OCHOBHBIMHM MPHUHIIUIIAMH PaIIHO-
HAJILHOTO TMOCTPOCHMS TPOU3BOACTBEHHOU CTPYKTYPhI MPEANPUATHS, METOIAMHU
yIpaBJieHUs U IJIAHUPOBAHUS JESITEIBHOCTU MEPBUYHOTO TPYJOBOTO KOJIIIEKTHUBA
— y4JacTka, Opurapl.

63



Beenenue B MOayJIb

[Ipennpusitre npeacraBiIsieT cOOON LETOCTHYI0 SKOHOMUYECKYIO CHUCTEMY, CO-
CTOSILIYIO0 U3 OTAENBHBIX CTPYKTYPHBIX MOApa3IeiIeHUI, 00eCreunBaonux pas-
BUTHE TaHHOU cucTeMbl. COBPEMEHHOE NPEIIPUATUE BKIOYAET B ¢€0s1 KOMIUIEKC
MPOU3BOJICTBEHHBIX MOApa3ieaeHuil (1[eX0B, YYaCTKOB), OPraHOB YIPABICHUS U
OpraHu3aInii Mo 0OCTYKUBAHUIO PAOOTHUKOB MPEATPUITHS.

CocTaB CTPYKTYpHBIX TOAPA3EICHUIN NPENNPUATHS, UX KOJIUYECTBO, BEIMUUHA U
COOTHOLIEHHE MEX]Ty HUIMHU I10 pa3Mepy MPOU3BOACTBEHHBIX IUIOIIA/IEN, YUCIEHHOCTH
NIEpCOHAA U MPOITYCKHON CIOCOOHOCTH XapaKTEPU3YIOT OOIIYIO CTPYKTYpY MpeInpu-
atusi. B nepBoii yactu Moayssi 00y4aroIMecs: MO3HAKOMSTCSI ¢ OCHOBHBIMH 3JIEMEH-
TaMU MMPOU3BOJCTBEHHON CTPYKTYPhI IPEANPHUATHS, TPUHIIUTIAMHI OPraHU3aldN TIPO-
W3BOJICTBEHHOT'O MTPOIIECCa, HANPABICHUSIMI OPTaHU3aIMU TPY/ia Ha pabOunX MECTax.

[InanupoBaHue AeATENBLHOCTH BCIOMOIATEIbHBIX CIYkKO mpennpusitus (3Hep-
roxo3sucTBo, ciayxoa KUIInA) ocHOBaHO Ha cHCTeMe TUIAaHOBO-TIPENYIIPEIUTEIh-
HBIX peMOHTOB. OHUM U3 ycia0BUH 3(hPEeKTUBHON pabOTHI T1000T0 MPEANPUATUS
SBIICTCS] HAIMYUE OTIIAKEHHOTO MEXaHM3Ma BBITIOJIHEHHSI PEMOHTHBIX paboT. Uem
HUXKE YIEIbHBIM BEC PAacXO/I0B HA PEMOHT, OOCITYKUBaHUE U COAEp)KaHUuE 000py-
JIOBaHUS B C€0€CTOMMOCTH MPOAYKIIMH, TeM BhIIIe 3((HEKTUBHOCTh MPOU3BOJICTRA.
Bo BTOpoOil yactu Moy 0Oydaromuecs: JOHKHBI TO3HAKOMUTBCSI ¢ OCHOBHBIMU
MOHSATUSIMU CUCTEMBI TIAaHOBO-IPEYIPEANTENBHBIX PEMOHTOB, HAYYUTHCS MOJb-
30BaThCs HOPMAaTHBAMHU CHUCTEMBI JUIsl TUIAHUPOBAHUS ACSTEIBHOCTH MPOU3BOI-
CTBEHHOTO Y4YacCTKa WM CITy>KOBI, UCIIOJIb30BaTh HOPMATUBHO-CITPABOYHYIO JTUTE-
paTypy.

B 3akmrounTenbHON 4acTH MOAYINST OOyYaroniuecs JOJKHBI MO3HAKOMUTHCS C
opraHu3alyeil HopMUPOBaHUS TpyJa Ha pabOYUX MECTaX, OCHOBHBIMU METOIAMHU
HOPMHUPOBAHUS, CIOCO0AMU M3yYEHHUs 3aTpaT paboyero BpeMeHH, a TaKkKe COBpe-
MEHHBbIMU ()OpMaMHU OILIATHI TPY/A.

IIpousBoacTBeHHOE 00y4yeHre U MPOo¢ecCHOHATbHAA IPAKTHKA — TEXHOJIO-
ruveckasi IpaKkTHKa.

PesyabTarnl 00yuyeHust

[To 3aBepIeHNIO JAHHOTO MOMYJISI OOYYArOITUECS JOMKHBI:

l. 3HaTh OCHOBHBIE NPUHLMIBI MOCTPOEHHUSI MPOU3BOACTBEHHON CTPYKTYpbI
MpEeANPUATUS

2. YMeTh COCTaBUTh IIAH-TPaQUK PEMOHTA, 0OCITY>KUBaHUS, HAJIAJIKH.

3. YMeTh paccuuTarb HOPMbI BpEMEHH U OOCTYKHUBAHUS.

4. 3HaTh METOJIMKY pacyeTa OIIaThl TPyJa NpU pa3IUYHbIX (popMax u cucTemax.
YMeTh pactpenenuTs 3apaboTHYIO TuiaTy B Opurane ¢ ucrnosib3oBanuem KTYV.

Conepxanmne MoayJist

1. 3HaTH OCHOBHBIC NIPUHUMIIBI MOCTPOCHHUSI POU3BOACTBEHHOM CTPYKTY-
Pbl NpPeNpPUsTHSA.

[Ton mpoM3BOACTBEHHOM CTPYKTYpOH MPEANPHUATHS MOHUMAETCSI COCTaB 00pa-
3YIOLIUX €r0 YY4aCTKOB, IIEXOB U CIYKO0, (OpMbI X B3aUMOCBSI3U B IpolLEcce Mpo-
W3BOJCTBA NMPOAYKUHH. [TTaBHBIMU 3J€MEHTAaMU IPOU3BOJACTBEHHON CTPYKTYpHI
NPEANpPUATUS CUUTAIOTCS pabodyre MecTa, y4acTKH, liexu. OT ypOoBHS OpraHu3aluu
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pabouynx MecT, 0O0OCHOBAHHOIO OIPEAENICHU MX KOJIMYECTBA W ClElHaIU3aluH,
COTJIacOBaHUE X pabOThI BO BPEMEHH, PAllMOHATBLHOCTH MOJIOKESHUSI HA TIPOU3BO/I-
CTBEHHOM TUIOIIAIM CYIIECTBEHHO 3aBUCAT KOHEUHBIE PE3yJIbTaThl PabOThI Mpe-
npusTus. iMeHHo Ha ypoBHE pabovero MecTa UCIOJIb3YIOTCSI OCHOBHBIEC (DAKTOPHI
pocTa NpOU3BOAUTENBHOCTH TpyAa. Paboune Mecta 00ObeIMHAIOTCS B yUYaCTKH.

[Ipon3BOACTBEHHBIE YYACTKHU CIICLUAIM3UPYIOTCS NOAETAIBbHO U TEXHOJIOTHYE-
CKHU. PYKOBOIMT POU3BOACTBEHHBIM YYACTKOM MACTEP. Y YaCTKHU, CBA3AHHBIE MEK-
1y coOO0M MOCTOSTHHBIMH TEXHOJIOTUYECKUMHU CBSI3IMU, O0bEIUHAIOTCS B 11exu. L{ex
HAJICNSAETCA ONPEACICHHONW MPOU3BOACTBEHHON U XO3SMCTBEHHOU CAMOCTOSTEIb-
HOCTBIO. Kak/Iplil 1IeX IMOJIydaeT OT 3aBOJA YIPAaBICHUS €IMHOE IJIAHOBOE 3a/a-
HUE, PerIaMEeHTUPYIOIee 00bEM BBITIOIHIEMBIX PA0OT, KAaU€CTBEHHBIE MTOKA3aTeNIN
U TIpeJIeIbHBIC 3aTPaThl HA 3aINIAHUPOBAHHBIN 00bEeM PadoT.

[Ipon3BOACTBEHHBIN MPOLECC — ITO COBOKYIHOCTD OTAEIBHBIX ITPOLIECCOB TPY-
Jla, HAIIPABJICHHBIX HA IIPEBPALLEHUE ChIPbI U MAaTEPUAJIOB B TOTOBYIO IPOIYKLIHUIO
3aJJaHHOTO KOJIMYECTBA, KAYECTBA U ACCOPTUMEHTA U B YCTAHOBJIEHHBIE CPOKHU.

2. YMeTh COCTAaBUThH IUIAH-TPA(QUK PeMOHTA, 00CTYKMBAHNS, HATATKH

CoBeplilIeHCTBOBAaHUE MTPOM3BOACTBEHHON CTPYKTYPHI SIBISIETCS OJHUM U3 (hak-
TOPOB YAYUIICHUS ACSITEIbHOCTH Mpeanpustus. OCHOBHOH 3amaveil (yHKITMOHU-
POBaHUSI PEMOHTHOTO XO3SICTBA SIBISIETCS 0OecriedeHus OecrnepeOoHON IKCILTya-
Taruu 000Py0BaHUS, B TOM YUCIIE CPEACTB aBTOMATUKH. CiTyKObl pEMOHTHOTO XO-
3sICTBA B CUCTEME YIIPABICHUS NPEANPUATHEM OAUYUHEHBI [JTABHOMY HH)KEHEDY.

Cucrema TIaHOBO-TIPEYIPEAUTEILHOTO PEMOHTA — COBOKYITHOCTD Pa3jN4HO-
ro BUja paboT MO TEXHUYECKOMY YXOAY M PEMOHTY 000pYyIOBaHUs, MPOBOJUMBIX
10 3apaHee COCTaBJICHHOMY TUIaHy C IIeNIblo obecneuenns Hanoonee d3pGeKTUBHOMI
JKCIUTyaTaluu 000py/I0BaHUSI.

Jlnis pacyera moTpeOHOCTH B MEpPCOHaje 00ydYaronuecs 3HaAKOMATCS C METO/TH-
KoM pacyeTa OanaHca pabodero BpeMEHH, OMPECISIIOT HOMUHAIBHBIA U 3 hek-
TUBHBIA (DOHBI paboyero BpeMeHU. SIBOUHBIN COCTaB — 3TO MUHUMAaJIbHO HEOO-
XOJIMMO€ YUCIIO PaOOTHUKOB, KOTOPbIE JOJKHBI €KEIHEBHO SIBISTHCS Ha padoTy
JUTS BBITIOJTHEHHMS 33/1aHUS B yCTAHOBJICHHBIE CPOKU. CITUCOYHBIN COCTaB — 3TO BCE
MOCTOSIHHBIE ¥ BpEMEHHBIE PAaOOTHUKH, YUCIISIIUECS Ha IPENTPUSTUH, KaK BBITIO-
HSIOIINE B TAHHBI MOMEHT paboTy, TaK W HAXOMASAIIUECS B OUEPEIHBIX OTITYCKax,
KOMaHJIMPOBKaX, HE SBUBIIUECS HA PabOTy 10 OOJIE3HU WM IPYTUM MIPUIHHAM.

3. YMeTh paccuuTaTh HOPMBI BPEeMEHHU U 00CTy:KUBAHUS

JIist HOpMHUpOBaHUSL TPyJda HCIONb3YIOTCS HOPMAaTHBBI U €IUHBbIE (TUIIOBBIC)
HOpMbI. Ha npeanpusiTusx paccunThIBalOTCS U yCTAHABIUBAIOTCSI HOPMbI BDEMEHH,
BbIPAOOTKHU, OOCITYKUBaHUS, YIPABISAEMOCTH, a TAK)KE HOPMHUPOBAHHBIEC 3a/1aHMSL.
Jyig BcrioMorareabHbIX pabodYrX MCIOIB3YIOTCSI HOPMBbI BPEMEHH, 00CITyKUBaHUS,
HOPMHUPOBAHHBIE 3a/1aHMUS.

MeTtoapsl HOpMHUPOBaHUS TPYy/la: ONBITHO-CTATUCTUYECKUN U aHATUTHYECKUU. K
OCHOBHBIM METO/IaM M3Yy4E€HUS 3aTpar pabovyero BpeMEeHHU MPU AaHAITUTUYECKOM Me-
TOJIE OTHOCSITCSI: XpOHOMETpax, (hotorpadus padodyero aHs, GOTOXPOHOMETPAK.
HTorom npoBeaeHust XpoHOMeTpaxa 1 ¢pororpaduu paboyero AHs sBISETCS ycTa-
HOBJIEHUE HOPM TpyZa U pa3padoTKa MEPOIPHUATHI MO yCTPaHEHUIO MOTephb pado-
Yero BpeMEeHH, YKpPEIJIEHUE AUCLUIUIUHBI TPY/a.
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4. 3HaTh METOAMKY pacyeTa OIJIATHI TPYAA 10 OecTapudHOi cucTemMe. YMeETh
pacnpeaeJuTh 3apadoTHYIO IIaTy B Opuraje ¢ ucnojb3opanuem KTY

Cucrema MaTepuagbHOTO CTUMYJIHMPOBAHMS TPY/AA BKIIFOUAET 3apabOTHYIO ILIaTYy,
JIeHEe)KHbIe TpeMud. MHOTIa B Ka4yecTBE MHCTPYMEHTA MAaTepHAIbHOTO CTUMYJIHUPO-
BaHUS MCITOJIb3YETCSl CUCTEMA YYacTHsl paOOTHUKOB B IPUOBLIH MIPEANPUATHS. 3apa-
00THasl My1aTa — 5TO BO3HArpaXkIeHNE paOOTHUKA 32 KOHEYHBIN pe3ysIbTaT ero Tpy/a.
DyHKIUY 3apIUIaThl: BOCIPOU3BOACTBEHHAS, CTUMYJIUPYIOIIAs, COIIMAIbHASL.

Tapudnast cucrema npeanpusiTUs — 3TO COBOKYIMHOCTh HOPM W HOPMATHBOB,
obecnieunBaromux audQepeHanuo omiarsl Tpyaa B 3aBUCUMOCTH OT CJIOKHO-
CTH, MHTCHCUBHOCTH ¥ YCJIOBUH Tpy/Ja. NeMEHTHI TApU(HON CUCTEMBI:

- TapuHO-KBaATU(PUKAITMOHHBIE CITPABOYHUKH,

- TapuHbIe cTaBKU | paspsa;
- Tapu(HbIE CETKH;

- IOTLIAThl M HaJ0ABKU 332 OTKJIIOHEHHs OT HOPMaJIbHBIX YCJIOBHM Tpya.

OcHoBHBIE POPMBI OILIATHI TPY/A: CAENbHAS U TOBPEMEHHAS.

[Tpu GecrapudHoii cucteMe omiaTsl Tpyaa 3apaboTHas uiata paboTHUKA Mpe-
CTaBJISIET €r0 JIOJII0 B KOJUIEKTUBHOM (POHJIE€ OIUIATHI TpyAa, POPMUPYEMOM B 3aBH-
CUMOCTH OT PE3YJbTaTOB JAEATEIbHOCTH NPEIIPUATUSA. JTa CUCTEMA JIOCTATOYHO
3¢ (eKTUBHA B YCIOBUSIX PHIHOYHON HYKOHOMUKH.

Pe3yabTarnbl 00y4eHHsi M KPUTEPHH OLICHKH

Pesyabrarnl 00yuyeHust
MocJie yCIEeLIHOro 3aBepuIeHus
3TOr0 MOAYJIsA 00y4YaeMblii:

Kpurtepuu oueHku
O0OyuyaemMblii 10/KeH

PO 1 3HaeT OCHOBHBIE MPUHIIU-
bl ITOCTPOCHUS TIPOU3BOJICTBCH-
HOU CTPYKTYPBI IPEIITPUITHSI.

1.1 Onpenensite 37€MEHTHI U TPUHLIUIIBI 10~
CTPOEHHUSI MPOU3BOACTBEHHOMN CTPYKTYpHI U
IPOU3BOJCTBEHHOIO IIpoLiecca

1.2 OOBSCHATH BIUSHUE BHEITHUX U BHY-
TpeHHUX (PAKTOPOB HA TPOU3BOJCTBEHHYIO
CTPYKTYpPY U IIPOU3BOJCTBEHHBIN MpoIecc
1.3 Ymets rpaduuecku u300pa3uTh NpumMep
palMoOHANIBHOTO MOCTPOSHUS IPOU3BO/I-
CTBEHHOU CTPYKTYPBI

PO 2 YMeer cocTaBUTH IJIaH-Tpa-
buk pemoHTa, O0OCTYKUBAaHHS,
HaJTaJIKA

2.1 3HaTh OCHOBHBIE HOPMATUBBI CUCTEMBI
MJIaHOBO-TIPENYIIPEAUTETLHBIX PEMOHTOB
2.2 YMeTh COCTaBUTH IIaH-TpaduK padoT,
paccuuTarh TPYAO0EMKOCTh U YUCIEHHOCTh
nepcoHana

2.3 YMmeThb noJib30BaThCsl HOPMATUBHO-CITPa-
BOYHOM JIMTEPATyPOU MO CUCTEME TIJIAHO-
BO-TIPEAYTIPEIUTETBHBIX PEMOHTOB

PO 3 Ymeer paccuuTaTh HOPMBI
BpPEMEHU U 00CTY>KUBAHUS

3.1 YMmeTh npoBecTH XpOHOMETpax U (poTo-
rpaduio padbodero aHs

3.2 YMeTh paccuuTaTrh HOPMbI BpEMEHHU Ha
00CITy’KWBaHHUE U PEMOHT MMPUOOPOB
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PO 4 3naer meronuky pacuera|4.1YMeTb paccuuTarh OIuiaTy Tpyda npH pas-
OIUIaThl TpyZla NpPHU Pa3TUYHBIX | JIMYHBIX (POpMax U cucTeMax

dopmax u cuctemax. Ymeer pac- [4.2 YMeTb paccuutarbh KOYPPHUIIMESHT TPYIO-
npeaeuTh 3apadoTHYIO Mmiiary B |Boro y4dactus (KTVY)

Opuraze C HMCIOIL30BAHUEM KO-
s uimenTa Tpy10BOrO y4acTus

IIM 08 «IIpoekTMpOBaHMe MHUKPOIPOLECCOPHBIX CHCTEM aBTOMATH3HMPO-
BAHHOI'0 YIIPABJICHHUSA»

eanb u 3axa4a

[enpro n3ydeHMs MOAYIIA ABISETCS (DOPMHUPOBAHUE Y CTY/ICHTA 3HAHUN, YMEHUN
Y HaBBIKOB 110 OCHOBaM TPOCKTUPOBAHUS aBTOMATU3HPOBAHHBIX CUCTEM yIIpaBie-
HUS TEXHOJIOTHUECKUMU TPOIECCAMH Ha OCHOBE TPOTPAMMHPYEMBIX JIOTHYECKUX
koHTposuiepos (I1JIK).

BBenenune B MoayJib

JlaHHBIN MOAYINb JaeT 00ydJaromuMcsl TOHUMaHue 3a7a4d U TEXHUKH MPOESKTHPO-
BaHUs aBTOMATU3UPOBAHHBIX MUKPOIIPOIIECCOPHBIX CHCTEM U KOMILIEKCOB.

CoBpeMeHHbBIE CUCTEMBI YIPaBICHHUS TEXHOIOTMYECKUMH MPOIIECCaMU B TIPOH3-
BOJICTBAMH CTPOSITCSI TIO HEPAPXUUECKOMY MPUHITUITY, TI€ KXKIbI YPOBEHb CUCTEMBI
yTpaBIeHUs] HAXOAUTCS B COMOAYMHEHUH BBIIIECTOSIIEMY YPOBHIO. Takoe mocTpoe-
HUE CTaJIO aKTyaJIbHbIM U BOBMOXKHBIM B CBSI3U C PA3BUTHEM KOMIIBIOTEPHON MUKPO-
MPOIIECCOPHON TEXHUKU M MPOTpaMMHOr0 obecrieueHus. Mepapxudyeckoe mocTpo-
enne ACY TII tpebyer npuMeHEeHHs MPOrPaMMUPYEMBIX JIOTHYECKUX KOHTPOJLIE-
POB, pa3pabOTKX YIPABISIIOIIMX POTPaMM, CPECTB Nepeaadn HHpopMaIu MEKIY
YPOBHSIMU CUCTEMBbI YIIPABJICHHUSI, BU3yaJIN3alli1, ApXUBALIUY JAHHBIX U JIp.

B momyne paccmarpuBaeTcsi MOCTPOCHUE PACTIPEICIEHHBIX CUCTEM YIIPABICHUS
(Distributed Control System - DCS) TexHon0rn4eckumMu mpoieccamu, B KOTOPbIX
¢yHKIMU cOopa, 00pabOTKM TaHHBIX, YIPABICHUS U BBIYMCICHUS PaclpeeiIeHbl
MEXIY MPOMBIIUICHHBIMA KOHTPOJUIEpPAMU HUKHETO YPOBHSI, OTBEYAIOIIUMU 32
yIpaBjeHUE Ha CBOMX y4aCTKaX; PacCMaTPHUBAIOTCS BUBI MPOMBIIIJICHHBIX CETEH
U uHTepEenCcoB, yUacTBYIONUIUX B Niepenade HHGOpMaIUU MKy JJIEMEHTAMH CH-
CTEMBI, UX TapaMETPBhI, UX PeaTU3aIHsl.

Monynb conepkut UHPOPMAIUIO O MPOMBIIUICHHBIX MPOTPAMMUPYEMbBIX KOH-
TpoJIepax, KOTopasi UCIOIB3yeTCs ISl TOATOTOBKY KBATU(DUIIMPOBAHHBIX CIICIU-
aJUCTOB B cpepe 0OCTYKUBAHUS U HKCILTyaTally pACIIpEIeNIEHHBIX CUCTEM yIIPaB-
JICHHSI, O CeTAX Mepenadyr HHPOPMAINK MKy dIEMEHTaMHU CUCTEMBI YITPABICHUSI.

Monynb naeT npakTU4ecKre HaBBIKM COCTABJICHHS CTPYKTYPHBIX CXEM pacrpe-
JICTIEHHBIX CHCTEM YTPABJICHUS HAa OCHOBE aHAIIN3a €€ TPeOyeMbIX TEXHUKO-IKOHO-
MUYECKHUX XapaKTepucTUuK. OOydaronIuiics moay4yaeT OMNbIT NPUHSATHS PEIICHUA TTO
OpraHM3aIH CHCTEM YIPABICHUS C HUCIOJIB30BAHUEM MPOTPAMMHUPYEMBIX JIOTH-
yeckux koHTposuiepoB (I1JIK), cocraBienus u opopMiieHus: MPOSKTHON TOKyMEH-
Talluu 7S peanu3allii paclpe/lelIeHHbIX CUCTEM YIIPaBIICHUs, BKIOUas (PyHK-
[IMOHAJIbHBIC CXEMbI aBTOMATH3allMU, JIEKTPUYECKUE MPUHIUIHUAIBHBIE CXEMBI
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KOHTPOJISI, PEeTYJIUPOBAHUS, CUTHAN3AINH, YIIPABICHUS JJICKTPOMEXaHU3MaMU H
MTHEBMOABTOMATUKOM, MPUHIIUIIAAILHBIE CXEMbI MMUTAHMS, MOHTAKHBIE CXEMBbI H
YEepPTEXKHU OOIIMX BUOB IIIUTOB U MYJIBTOB, CXEM BHEIIHUX COCTMHCHUN dIICKTpUYe-
CKUX U TPYOHBIX MPOBOJIOK.

Monaynb 6a3upyeTcsl Ha HaBbIKaX UCIIOIb30BaHUS TpayuuecKuX pelakTopoB Au-
toCAD wu/umn KOMITIAC u nakera Microsoft Office nnst U3rotoBiaeHUs! MPOEKT-
HOM JIOKYMEHTAIlUH, TOJIYYCHHBIX TIPH U3ydeHun Moayns «lIpoektupoBaHue cu-
CTEM KOHTPOJISI K aBTOMATU3AIMI U TPOXOKICHUS y9eOHON U TPOU3BOICTBEHHBIX
MPAKTHK.

Monaynbs BCTOIB3yeTCs I MOJATOTOBKU CIIEIUAIMCTOB, 3aHATHIX B IMPOIECCE
pa3paboTku, 00CTYKUBAaHUH W IKCILTyaTal[il paclpeesieHHbIX CUCTEM YIpaBiie-
HUSI HETIPEPHIBHBIMU, IUKIMYHBIMU U HEMPEPHIBHO-IIUKINYHBIMUA TEXHOJOTHUYE-
CKHMH TTPOIIECCaMU METAJUTyPTUH, JICKTPOIHEPTETHUKU U IPYTUX MTPOMBITIICHHBIX
OTpacsix.

IIpousBoacTBeHHOEe 00yueHHe U NpodecCHOHATbHAS MPAKTHKA — TIPeIu-
MJIOMHASl ¥ MHKeHePHAasl MPaKTHKA.

Pe3yabTarnl 00yuyenust

o 3aBepuIeHUIO JAHHOTO MOAYJIS 00yYarOIUecs JOIKHbI:

1. 3HaTh apXUTEKTypy MOCTPOCHUS PACIIPEAECICHHBIX CUCTEM yIIPABIEHUS, CIIO-
coObI €e OpraHu3aIni.

2. Ilornmars mporiecc nepeaadu 1 00padoTku HHMOPMAIIIH B CUCTEME yIIPaBIIe-
HUS, 3HaTh MPOrPaMMHBIE, TEXHUYECKUE CPEJICTBA Mepeiaul HHPOopMaLUU MEXTy
AIIEMEHTAMH CUCTEMBI, UX XapaKTEPUCTUKHU.

3. 3HaTh NPUMEHSEMOCTh, IPUHIIUIBI OPTAHU3AIMU U TEXHUUYECKUE XapaKTepH-
CTUKH mporpammupyemsiil jorudeckuii kourposuiep (ITVIK) u apyrux snemeHToB
MUKPOTIPOIIECCOPHON CUCTEMBI YIIPABICHUS.

4. 3HaTh dTaMbl pa3pabOTKH, KOMIUICKTAIMI0 U 0hOpMIICHHE TIPOCKTHON JOKY-
MEHTAIUH, UCIIOIb3yEeMOM JjIsi MOHTa)Ka, HaJIaJIKu, 0OCIIyKUBAaHUS U JKCILTyaTa-
AU PACIIPEAECICHHBIX CUCTEM YIPABICHUS TEXHOJIOTMYECKUMU MTPOIIECCAMMU.

Conep:xkanue MOIYJIsl.

1. 3HaTh apXUTEKTYPY MOCTPOEHUS pacnpeae/ieHHbIX CUCTEeM yIIPaABJICHUS,
CIOCO0ObI ee OPraHu3anuu

PaGota xoHTpOsUIEpa ¢ rpymIoi yCTpOMCTB BBOIA-BhIBO/IA TSI OOCITY KUBAHUS
OMpeJIeICHHONW 4acTu OO0bEeKTa yIpaBiieHus. Peanuzaius JeleHTPaTIM30BaHHOTO
yIpaBJEHUs HA HUKHEM YPOBHE CHCTEMBI yrpaBieHus. CTpyKTypa pacnpeeneH-
HOW CHCTEMBI YIpaBJIeHUs MOAOOHAsI CTPYKType CaMoro OObEKTa YIpaBIICHHUS.
PaccmoTpenune pacnpeneneHHON CUCTEMbI YIIPABJICHUS KAK CUCTEMBI, COCTOSIIEN
13 MHO>KE€CTBA YCTPOMCTB, PA3HECEHHBIX B MPOCTPAHCTBE, KAXKA0E U3 KOTOPHIX HE
3aBUCHUT OT OCTaJbHBIX, HO B3aMMOJICHCTBYET C HUMH JIJIsl BBHITIOJTHEHUS OOIIIeH 3a-
naun. CBsi3b MEXKIY DJIEMEHTAMHU CHUCTEMBI YNPABICHUS MOCPEACTBOM HHTEPHET
P yIAJICHHOM HaXOXKJIEHUU OOBEKTOB JAPYT OT Apyra. CBs3b MOCPEICTBOM CETH
NuTepHer Mexay NporpaMMHUPYEMbIMU JIOTHYECKUMH KOHTPOJIJIEPAMHM BXOHS-
IIMX B COCTaB CHUCTEMBI ympaBiieHus. PacnipeneneHnbie (yHKIUU YNpPaBICHUS B
cucteme apromarusanuu. [IpenmyiecTsa pacnpeieieHHON CUCTEMbI YIIPABICHUS
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110 OTHOIIICHHUIO K COCPEAOTOUCHHOM: OoJibliee ObICTpoIeicTBUEM Oaroaapst pac-
IpeeJICHUIO 3a71a4 MEeX]Ty MapajuiebHO pabOoTaIOIMUMH TTPOIIECCaMU; TTOBBITICH-
Hasl HaJIe)KHOCTh — OTKa3 OJJHOTO KOHTPOJIEpa HE BIUSAET HAa PabOTy OCTaIbHBIX;
OoJbIIast yCTOWYUBOCTh K COOsIM; OoJiee MPOCTOE HapallMBaHUE UM PEKOHPUTY-
PUPOBAaHKE CUCTEMBI; 0OJIee YITPOIIEHHAS MOICPHU3AIHS CHCTEMBI; OOJIbITIAs TIPO-
CTOTa MPOEKTUPOBAHMSI, HACTPONKHU, TUATHOCTUKHU M OOCTY)KUBAHUS;, YIIyUIIICHHAS
MTOMEXO0YCTOHYMBOCTh M TOYHOCTH 32 CUET YMEHBIIICHUS MPOTSHKCHHOCTH JIMHHH
nepeiadl aHAJIOTOBBIX CUTHAJIOB OT JATYMKOB K YCTPOMCTBAM BBO/A. AMIapaTHOE
¥ TIPOTPaMMHOE PE3ePBUPOBAHNE B CHCTEMax yIpaBieHus, ucnoib3yromux [1JIK.

2. Ilonumars mpouecc nepegayu M o0padOTKu MH(POPMAIMU B CHCTEMe
yIIpaBJIeHUs1, 3HATH NPOrPAMMHbBIE, TEXHHYECKHe CPeCcTBA nepexauyn uHdop-
MAIlUM MEXKAY FJIeMEHTAMU CUCTEMbI, UX XapaKTePUCTUKH

MeTosp1 onICaHus pacipeIeICHHBIX CUCTEM 151 3(PPEKTUBHOTO UX MPOEKTUPO-
BaHusi. COBMECTUMOCTb U B3aMMO3aMEHSIEMOCTh YCTPOUCTB, BXOJSIIUX B CUCTEMY.
Mexnaynaponausiii crangapt MOK 61499 «DyHKIMOHANBHBIE OJIOKM ISl MHITY-
CTPHUAJIbHBIX CUCTEM YIIpaBJieHUs». Tpu ypOBHs nepapXuu Mojesen npu pazpadoT-
K€ pacipeieJICHHBIX CUCTEM: MOJICIIb CUCTEMbI, MOJIeNb (PU3NYECKUX YCTPOUCTB U
MoJieb GYyHKIMOHAIBbHBIX 0110K0B. [Ipouecc nepeaaun u 06padoTku uHGOpMALIH
B cucteme. CoObiTHiHOE yrpaBienue. Mcnonb3oBanne GyHKITMOHAIBHBIX OJIOKOB
JUISl TIOJIZICP KaHUsl KU3HEHHOTO ITUKJIa CUCTEMbl YIIPaBJICHUS: MPOSKTUPOBAHUE,
U3TOTOBJICHHE, (DYHKIIMOHUPOBAHME, Baduaamnus u oOcimyxxkuBanue. Mojenb pac-
IpeleJIEHHON cUCTeMbl: HA00p (PU3UYECKUX YCTPOMCTB M MPOMBIIIJIEHHBIE CETH.
ApPXHUTEKTYpa CUCTEMBI C 00IIIEH ITUHOM.

[Tpombinennsie cetu U uHtTepdeiicer: Fieldbus, Profibus, Modbus, DeviceNet,
CANopen, Foundation, Industrial Ethernet, Internet u ap. OTinune npombIiIeH-
HBIX ceTelt oT oucHbIx ceTeit. CeTeBble MHTEpP(dENCH, MapaMeTpsl UHTEpdelica:
MPOITYCKHAsi CIIOCOOHOCTh W MaKCUMalibHas JuHa kabens. [locrmemoBarenbHbIe
untepdeiicel: RS-485, RS-232, RS-422, Ethernet, CAN, HART, AS-untepdeiic.
[Iporokonsr oOMena napopmanuei. [lepenaua napopmaly B CE€TU MOCPEICTBOM
kaHana. Cpeja nepeadn: BUTas rnapa npoBOAOB, ONTOBOJIOKHO, 3dup. Tunsl nan-
HBIX B PACIPEIEIIEHHBIX CETSX: CUTHAJIbI, KOMAaH/Ibl, COCTOSIHHE, COOBITHE, 3aITpOC.
Tononorus cereil: 38e3/1a, KOJbLO, IMHA, cMelIaHHast. [[pou3BOIUTETLHOCTD CETH:
BpEMSI PEAKIIMU U MIPOITYCKHAsI CITOCOOHOCTh. Hafie)kHOCTh JJOCTaBKH JaHHBIX Ce-
TbIO. be30IacHOCTh ceTel, OTKa30yCTOMYMBOCTD, IIOMEX0YCTONYUBOCTD, BEPOST-
HOCTb JIOCTABKH JIaHHBIX.

3. 3HaTh NPUMEHsIEMOCTh, IPUHLMIIbI OPTAaHU3ALMM U TEXHUYECKHE XapaKTe-
puctuxku IIJIK n apyrux 3nemeHTOB MUKPONPOLIECCOPHON CHCTeMBbI YIIPABJICHHUS

Kommepyeckn TOCTYIHBIE KOMIIOHEHTBI, MCIIOJIb3YEMBIE B IOCTPOEHUHU pac-
IpEIEJICHHBIX CUCTEM YIpPaBJICHHS: MPOrpaMMUPYEMBbI JIOTMYECKUNA KOHTPOJI-
nep (IUIK), momynu BBOAA-BBIBOJA, JATYMKH, HCIOJHHUTEIbHBIE YCTPOMCTBA.
Mono6nounsie u monyibHbie [IJIK. Homenkiatypa koHTposiepo: Siemens,
Mitsubishi, Advantech, ABB, Schneider Electric, GE Fanuc, HWUJI AIl, Tekomn,
®actsen, [IO1I1, Oen, Dnemep, OMUKOH U JIp. OyHKIMOHAIBHBIE XapaKTEPUCTH-
KM KOHTPOJUIEpA, TEXHUYECKUE XapaKTEPUCTUKU (TEeMIIepaTypHblid Juana3oH, Ha-
NEXKHOCTb, OpeHJ] U3rOTOBUTENS, HalUuue ceprudukauuu Ha Tepputopun PK).
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MonynbHbIE KOHTPOJUIEPHI, TUIBI MOAYJIEH. Moayinp LEHTPaJIbHOIO IpoLeccopa
(CPU), ero coctaBHbIE YacTH: MHUKPOIPOLECCOP, 3aIOMUHAIONINE YCTPONCTBA,
4ackl peasIbHOTO BpeMeHU U ctopokeBoit Taiimep Watchdog Timer — WDT.

OCHOBHbBIE XapAaKTEPUCTUKU MHKPOIPOLIECCOPA: TUIl ONEPAMOHHON CHUCTEMBI
(Windows CE, Linux, DOS, OS-9, QNX u ap.); Haluunue UCTIOTHUTEILHON CPeIb
JUISl CTAaHJAPTHOM CUCTEMBI porpaMmMupoBanus Ha si3bikax MOK 61131-3; Tumnel
noasiepxkuBaemMbix uHTEpdericoB (RS-232, RS-422, RS-485, CAN, USB, Ethernet
u ap.); tunsl nopnaepxkuBaembix cereir (Modbus RTU, Modbus TCP, Ethernet,
Profibus, CANopen, DeviceNet u ap.); BO3SMOKHOCTh MOJKJIIOUEHUS] YCTPOUCTB
WHUKanuu win uHTepdeiica oneparopa (cseroauoanoro wim XKW unaukaropa,
KJIABHATYpbI, MbIlU, auciuies ¢ unrepgpeiicamu VGA, DVI unu CMOS, LVDS,
Tpekboma u 1p.); pa3panHocts (8, 16, 32 unu 64 6urta); TaKTOBast 4aCTOTAa MUKPO-
mporieccopa u NaMsTH; BpeMsl BBITIOJTHEHUS] KOMaH T, 00bEM, UepapXusi U TUIIbI Ma-
MsaTH; TUtbl BeTpoeHHbIX GyHkuui ([TUI-perynstop, cuerunku, LLHIMM, anroput-
MBI TIO3UITUOHUPOBAHUS 1 YIIPABICHUS JBIKEHUEM U JP.).

Tunbr 3anmomuHaronux ycrpoiictB: ROM — Read Only Memory, EEPROM -
Electrically Erasable Programmable ROM, ¢msm-namsars — Compact Flash (CF),
Memory Stick, Secure Digital (SD), MuliMediaCard (MMC), RS-MMC, Smart-
Media Card (SMC), USB-flash; SRAM — Static Random Access Memory, DRAM
— Dynamic Random Access Memory, SDRAM — Synchronous DRAM.

Monynu B coctare [IJIK: curnanbabie MOAyH, PyHKIIMOHATBLHBIE MOTYJIH, KOM-
MYHUKAIIMOHHBIE MOIYJIM, MOYJIM UCTOYHUKOB MTUTAHUS U JIP.

[TapanienpHble MIMHBI OOMEHA JaHHBIMU C MOIYJsMH BBOJa-BbiBoAa (ISA,
PC/104, PCI, ComactPCI, VME, CXM).

[TocnenoBarenbHas mMHa KOHTpoJuiepa (Ha ocHoBe uHTepdeiica RS-485) nns
MOJIKJIFOUEHUST PACTIPEICTICHHBIX MO/ TyJIei BBOJIa-BBIBO/IA.

4. 3uatp 3Tanbl pa3padoTKH, KOMILIEKTAIIUI0O U OopMieHHEe MPOEKTHOI
AOKYMEHTALMH, MCMOJIb3yeMOH JIsi MOHTA)Ka, HAJIAJAKH, OOCIY:KUBAHUS W
IKCIJIYAaTAMM PacCHpeleSIeHHbIX CHCTEM YNPABJEHHUS TEXHOJOTNYeCKUMH
npoueccamu

Orarnel pazpadotku ACY TII u craquitHOCTh TPOSKTUPOBAHUS: TEXHUKO-IKOHO-
MUYECKOE€ 000CHOBAHUS, TEXHUUECKOE 3alaHue, TEXHUYECKUN TPOEKT (Uiu pado-
yasi JIOKYMEHTalus), SKCIEPUMEHTAIIbHOE BHEAPEHHE, TPOMBIILIJIEHHAs KCILTya-
Talus.

HopmaruBhas qokymeHTaIums, onpenessonas oomume TpedoBanus, MOpsI0K pas-
pabOTKH, COCTAB MPOEKTHOM JJOKYMEHTAILIMK U MOPSIOK €€ KoMIiekToBaHus. Mcxo-
HbIE€ JaHHbIC 1JIs1 MPOEKTUpOoBaHUsl. CTPYKTYpPHBIE CXEMBbI PACTIPEACIIEHHBIX CUCTEM
YIPaBJICHUS TEXHOJIOTMUECKUMU mporieccaMu. CpeJicTBa noxydeHust iHPopMaIuu o
MIPOTEKaHHH TIpollecca U cpencTra nepenadn 3toi napopmanuu B [TJIK.

OYHKIIMOHAIBHBIE CXEMbl aBTOMATHU3AlUM, JJICKTPUYECKUE MPUHIMIUATLHbBIC
CXEMbI KOHTPOJIS, PETYIMPOBAHUS, CUTHAIN3AIINY, YIIPABICHUS 3JIEKTPOMEXaHU3-
MaMH U MMHEBMOABTOMATHKOW, MPUHIMIHAIBHBIE CXEMbl MUTAHUS, MOHTAXKHBIC
CXEMBI M YePTEeKH OOIMX BUJOB IIMTOB U MYyJIHTOB, CXEM BHEIIHUX COCIUHECHHUM
EKTPUUYECKUX U TPYOHBIX MPOBOJIOK.

Texnuueckue u MpoOrpaMMHBIE CPEICTBA ISl pa3pabOTKU TEKCTOB U YEPTEkKEH
npoekra apromaruzanuu, CAIIP.
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Pe3yabrarnl 00y4yeHHsl © KPUTEPUH OLIEHKH

Pesyabrarsl 00y4yeHust
1nocJie ycIHemHoro 3aBep-
HIEHUS 3TOr0 MOAYJIsl 00y-
YyaeMblH

Kpurepuu ouenku
O0y4yaeMblii 10/KeH

PO 1 3naer apxutekrypy
MOCTPOEHUS pacIpe/ieieH-
HBIX CUCTEM YTIPaBIICHUS,
CIOCOOBI €€ OpraHu3aIuu.

1.1 OpueHntupoBarbcst B TEXHUYECKON JOKYMEH-
tarmu [TJIK

1.2 Bragetb TEPMUHOIOTHUEN, BCTPEUAIOILICICS B
JUTEpaTyPHbIX UCTOYHUKAX

1.3 3nars Tunel [JIK, ux TeXHUYECKHE XapaKTe-
PUCTUKU, TPUMEHSIEMOCTb B PEAJIbHBIX CUCTEMAaX
yIpaBJEHUs

1.4 Ncnonp30BaTh Npy NPOEKTUPOBAHUU CUCTEM
YIPaBJIEHUA CBSI3b MEXKIY SJIEMEHTAMU CUCTEMBbI
yrpasieHus nocpeacrsoM MHTepHet

1.5 IIpoekTrpoBaTh CUCTEMBI YIIPABIICHHUS C aria-
paTHBIM ¥ IPOTrPaAMMHBIM PE3EPBUPOBAHUEM

PO 2 Tlonumaert mpoiiece
nepeaayn u 00padboTKu
uH(pOpMAIH B CHCTEME
yIpaBJICHHUsI, 3HATH TIPO-
rpaMMHbBIC, TEXHHUECKUE
CpeZCTBa nepenadn uHpop-
MaIi MEXIy dJIEMEHTaMHU
CUCTEMBI, HX XapaKTePUCTH-
KH.

2.1 IlpuMeHATh CTaHAAPTHBIE METOABI ONTMCAHUS
pacrpeneneHHbIX cucTeM Uit 93PPEKTUBHOTO UX
POEKTUPOBAHHUS

2.2 YMmeTb 00BSICHATH TpoLIecC Nepeaadn u oopa-
00TKM MHPOPMAIIH B CUCTEME

2.3 Co3naBaTh MOJIEb PACTIPE/ICICHHON CUCTE-
MBI, UCTIOJIB3Yys HA0OP (PU3NUECKUX YCTPONCTB U
IIPOMBIIIJIEHHBIE CETU

2.4 3HaTh NPOMBILUICHHBIE CETU U UHTEPPEICHI,
MIPOTOKOJIBI 0OMeHa uHpopMaIue

2.5 BeiOupars cpesl nepenadun HHGOpMaI: BU-
Tas rnapa IIpoBOIOB, ONTOBOJIOKHO, 3(Up

2.6 Mcnonp30BaTh 3HAHHWE TOMOJIOTUN U TEXHUYE-
CKUX XapaKTEPUCTUK MTPOMBIIIICHHBIX CETEeH s
pa3paboTKH ceTeil 0€30TKa3HOM, HAaJEKHOM, CKO-
pOCTHOM nepenaayu HHGOPMAILIUKA B CUCTEME
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PO 3 3naer npumense-
MOCTb, IPUHIIUIIBI Opra-
HU3aLUN U TEXHUYECKUE
xapakrepuctuku [JIK u
JIPYTUX 3JIEMEHTOB MUKPO-
MIPOLIECCOPHOM CUCTEMBI
yIPaBJICHUS.

3.1 3nare Homenknarypy I1JIK u cpencts aBro-
MaTHU3al1M¥ BBIITYCKAEMbIX HA MPOMBIILICHHbIN,
OCHOBHBIC (DHPMBI-TIPOU3BOAUTEIN

3.2 YMeTh XapaKTepu30BaTh OCHOBHbBIE TEXHUYE-
ckue napamerpsl CPU B I1JIK.

3.3 3Hath Bo3MOkHOCTU MOHOOI0YHBIX [TJIK 1
(GYHKITMOHATBHBIC BOBMOXHOCTH MOTYJIBHBIX
ITKJI, ux MOy abHBIN COCTAB

3.4 3naTh napasuielibHbIE U MMOCJIeI0BATEIbHbIC
HIMHBI 0OMEHA TAHHBIMU

3.5 OOBACHATh NPUMEHIEMOCTh NapAJIIETbHBIX
HIMHBI 0OMEHA TAHHBIMU

3.6 OOBSCHATH TPUMEHIEMOCTD MOCIE0BATEIb-
HBIE IIUHBI OOMEHA JaHHBIMU

PO 4 3naert sTansl pazpa-
OOTKH, KOMIUICKTAIIUIO 1
odopMIIeHHE TTPOCKTHOMN
JIOKYMEHTAIINH, UCIIOJIb3Ye-
MO JIsl MOHTaXa, HaJlaJKH,
00CITyKMBaHHS U IKCILTY-
aTaluy pacrpeaeICHHbIX
CUCTEM YIIPABIICHUS TEXHO-
JIOTUYECKUMH MPOLECCAMH.

4.1 Onucarp cyTh 3TaroB pazpadOTKU MUKPOIIPO-
LIECCOPHBIX CUCTEM YINPABICHUS

4.2 Vcnionb30BaTh HOPMATHUBHYIO IOKYMEHTAIUIO
B pa3palbOTKe MPOEKTHOM TOKyMEHTAILIUN CUCTE-
MBI YIIpaBICHUS

4.3 Pa3pabaThiBaTh CTPYKTYPHBIC CXEMBI pacmpe-
JICJICHHBIX CUCTEM YIIPABJICHUSI TEXHOJIOTHYECKU-
MU ITpoLieccaMu

4.4 BoiOuparb cpecTBa MoixyyeHus naopmaium
0 MPOTEKaHUU MPOLECCA U CPEACTBA NEpeAaYn
ATOW MH(OPMAIIMU B TPOrPAMMUPYEMBI JTIOTHYe-
ckuil koutposiep (I1JIK)

4.5 BnaneTs HaBbIKaMU pa3pabOTKHU (PyHKIHO-
HAJIbHBIX CXEM aBTOMAaTH3aIMH 0a3UPYIOIINXCS Ha
npumenennu 11JIK

4.6 PazpabaTbiBaTh MPUHITUTTHATILHBIC, MOHTAX-
HBIE CXEMbI ITPOEKTa aBTOMATU3AIIMU C IPUMEHE-
Huem [JIK

4.7 ObopmIIITh MPOEKTHYIO JOKYMEHTAIIUIO, UC-
MOJIB3Ys rpapuuecKre U TEKCTOBbIE PEAAKTOPHI,
KOMITbIOTEPHBIE CPE/ICTBA

4.8 IIpumenste CAITP npu pa3zpaboTke mpoekTa
aBTOMAaTHU3ALINU

IIM 09 «IIporpammupoBanue MUKponpouneccopubix ycrpoiictes ACY TII»

Ieab n 3axaua

[lenpro U3ydyeHUs: JAHHOTO MOJYJIS SBJISIETCS 00ecreueHre MOArOTOBKM 00yua-
IOIIMXCS, 3aHITHIX B pa3paObO0TKe U AKCILTyaTalliy BEICOKOA(P(HEKTUBHBIX M BBICOKO-
HAJICKHBIX CUCTEM yIpPaBJICHUS Ha OCHOBE MPOrPaAaMMHUPYEMBIX JOTMUECKUX KOH-
tposiepoB (ITJIK/PLC) u cuctem aucneTyepckoro yrnpaBlIeHHS U cOOpa JaHHBIX
Supervisory Control And Data Acquisition (SCADA).
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BBeaenune B MoayJib

JlaHHBII MOYIb JACT OOYYaIOIUMCS TOHUMAaHNE METOJIOB MPOTPaMMHUPOBAHUS
MHUKPOIIPOLECCOPHBIX CPENICTB, UCMOIB3yEMBIX B COCTABE COBPEMEHHBIX CUCTEM
apromaru3annu. CUCTEMbI aBTOMATHU3allMU, MOCTPOCHHbIE HA OCHOBE MUKPOIIPO-
LECCOPHOM TEXHUKHU, U PETYISATOPHI, peaanu3yeMble Ha OCHOBE TaKOM TEXHHUKHU, Ha-
3BIBAIOT IIU(PPOBHIMHU.

Moysib COCTOUT U3 JICKIIMOHHBIX, MPAKTUYECKUX 3aHITUH U J1a00paTOPHOIO
npakTUuKyma. bazupyercs Ha HaBbIKAX, MOJTYUYECHHBIX B XO/I€ UHKEHEPHOU MPAKTH-
KH.

B Mmonyne paccmarpuBaroTcst TuGpOBbIE CUCTEMBI YIIPaBICHUS, KOTOPBIE MTOBCE-
MECTHO TPUMEHSIFOTCS ISl KOHTPOJIS U YIIpaBJIE€HUsI Pa3HOOOPa3HBIMU TEXHOJIO-
THYECKUMHU TIporieccaMu. «Mo3rom» mu@poBON CUCTEMBI yYIPABICHUS SBISCTCS
MPOTPAMMHUPYEMBIN JIOTUYECKHIT KOHTPOJUIEP CO BCTPOECHHOW OMEPAIMOHHON CH-
cremoil. [ludpoBbie cucTeMbl yrpaBieHHUs TMOBBIIAIOT CTENEHbh ABTOMATU3AINH
MIPOU3BOICTBA, YTO B CBOIO OUEPE/Ib CTABUT 3aJiauy nepepacnpeaeiacHus GyHKIHMT
MEXKy 4eIOBEKOM-OMepaTopoM (AUCIETYEPOM) U CUCTEMOM ymnpaBieHus. Pemie-
HueM Takod 3anaun sBissrorcs SCADA-cuctembl, nHOTIa HasbpiBaeMble SCADA/
HMI, koTtopeie oprieHTUpOBaHbI Ha 3a1a4u aucneryepusanuu. SCADA-cucteMbl
HAWJTy4IIUM 00pa30M MPUMEHUMBI JIJIs aBTOMATHU3allUU YIIPABICHUS HEMIPEPHIBHBI-
MU U pactnpeneneHHbiMu nponeccamu. SCADA-cucTeMbl HCNONB3YIOTCS HA YPOB-
HE MPOMBIIUICHHON aBTOMAaTU3alliy, KOTOPBIN CBSI3aH C MOJYYEHUEM JAHHBIX OT
Pa3ITUYHBIX TaTYMKOB U YCTPOUCTB BBOJIa-BBIBOJIA, BU3yaln3aliueil COOpaHHOW WH-
dbopmaruu u ee apXuBUPOBAHUEM.

Monyinb faeT NOHMMaHUE YIPABISIIONIEH TPOrPaMMBbI 1J1Sl CHCTEMbI yIIPABICHUS
TEXHOJIOTHYECKUM MPOLIECCOM, 3AJI0KEHHON B MAMSATH MTPOMBIIIIEHHOTO KOHTPOJI-
Jepa co BCTPOEHHOM OMEpaliMOHHOM cucteMou. PaccmarpuBaeTcss BO3MOXHOCTD
MIPUMEHEHUS TPAJAUIIMOHHBIX HHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEACTB (SI3bIKU
Cu, ITackanb u T.A.), CI0KHOCTh HAMKMCAHUS MPOTPAMM C MX UCIOIb30BAHUEM H
OTPAHUYEHHOCTh UX MPUMEHEHUS. J[aeTCs MOHMMaHKE CTIEIMAIN3UPOBAHHBIX A3bI-
KOBBIX CPEJICTB, UX HE3aBUCHUMOCTH OT KOMITBIOTEPHOH TIaT(HOPMBI.

Moysb MO3BOJUT OOYyYarOMUMCSl MPUMEHATH CHeIUalbHble IIaTdopMOo-He-
3aBHCUMBIC SI3bIKA MPOTPAMMHUPOBAHUS KOHTPOJUJIEPOB C LEIBIO HAMMCAHUS MPO-
rpamMM ynpasieHus s pa3nanyHbix TunoB [JIK.

B mporecce nzydenus moayssi oOydaromuyecs moiaydaT MpakKTHIeCKue HaBbIKU
ucrnionb3zoBanuss SCADA B nmucneT4epckoM yIpaBiI€HUH TEXHOJIOTMYECKOM IPO-
1[ecce, COCTABICHUS MHEMOCXEM JIJIsl BU3YyaIH3alliy MPOIIECCOB U PAOOTHI CHCTEM,
HaIMCaHUs YIIPABIISIONIUX IPOrpaMM, pa3pabOTKU U TECTUPOBAHUS MPUKIIATHBIX
nporpamm s [IJIK, co3manus 6ubanorekn GyHKIIMOHATBHBIX OJIOKOB, OTIIAIKH
nporpaMm 60e3 nojkiroueHus K peansHomy I1JIK, wucnons3oBaHust 3MynsTOpoB
JUI. MOAEIUPOBAHUS COCTOSHUSI CUTHAJIOB MOAYJIEH BBOJA-BBIBO/IA.

Monynbs ucnosb3yeTcs i MOJATOTOBKHM CIEHMATUCTOB, 3aHSTHIX B IPOLECCE
pa3pabOTKH YIPABISIONUX MPOTPAMM JUIsl IPOMBIIIIICHHBIX KOHTPOJIJIEPOB B CO-
CTaBE AaBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS TEXHOJIOTMUYECKUMH MTPOLIECCAMU
Y OCYLIECTBISIOIIMX UX JUCIIETYEPU3ALUIO.

IIpousBoacTBeHHOe 00yueHHe U MPOGeCCHOHAIbHAN NMPAKTUKA — TPeIIu-
IUIOMHAS U MHKEHEePHAasi MPAKTHKA.
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PesyabTarnl 00yuyenust

[1o 3aBepiIeHUIO JAHHOTO MOAYJIS 0OyYaroIIUecs JOMKHbI:

1. 3HaTh TUIIBI MUKPOIPOLIECCOPHBIX CPEACTB, UX CTPOCHUE U UCIIOIB30BAHUE B
CHUCTEMax yIpaBJICHUS.

2. IloHnMaTh JIOTHYECKYIO CTPYKTYpy Mukpomporieccopasix ACY TII, neo6xo-
JUMOCTh B IPOTPAMMHOM OO€CTIeUeHUH JIJIs1 €€ (PYHKIIMOHUPOBAHUS.

3. 3narbs npumeHenne SCADA-cucteM B JUCIIETUYEPCKOM YIIPABICHUH TEXHOJIO-
TMYECKUM MTPOLIECCOM.

4. IlpumensTh TIaTHOPMO-HE3aBUCUMBIE SI3BIKU TPOTPAMMHUPOBAHUS KOHTPOJI-
nepoB s pa3nuyHbix Tunos [TJIK.

Conep:kanue Mo1yJis

1. 3HaTh TMIIBI MUKPOIIPOLECCOPHBIX CPEACTB, X CTPOCHHE U MCII0JIb30Ba-
HHE B CHCTEMAX yIpaBJIeHUS

[ToHsITHE MUKPOTIPOLIECCOPHBIX YCTPOUCTB. DBOJIOIUSI MUKPOIPOIIECCOPHBIX
ycTpoiictB. Knaccudukarus mukpormnporeccopoB. CTpyKTypa ¥ BHABI MHUKPO-
MPOILIECCOPHBIX YCTPOMCTB. XapaKTepHble OCOOCHHOCTH MHUKPOIPOIECCOPHBIX
YCTPOWCTB, MPEIHA3HAYCHHBIX I aBTOMAaTU3allUh TEXHOJOTMYECKHUX IMPOILIeC-
coB. [IpyHIUIIBI TOCTPOCHUS TUIIOBBIX Y3JIOB U CXEM DJIEKTPOHHBIX YCTPOUCTB U
AIIEMEHTOB MUKporporeccopuoit Texauku. CMOS-rexnonorun (Complementary
Metal Oxide Semiconductor), p-xkanansubie (PMOS) u n-xkananeasie (NMOS)
MOS-tpan3uctopsl. SSI, MSI, LSI. ADC u DAC, PWM, PIT, peructp, cueT4uK,
nocnenoparenbubie nHTEpQeiicel SCI u SPI, LCD, O3V, 113V, III13Y, monynb
CPU u np.

VYcnoBus SKCIUTyaTaluy U 00J1aCTh IPUMEHEHUS IPOMBITIICHHOM 2JIEKTPOHUKH.
Mukpornporneccopbl, MUKPOKOHTPOJUIEPHI, OJHOIIATHBIE KOMIIBIOTEPHI, TPOMBIIII-
JIEHHbIE KOMIBIOTEPHI, MPOMBIIIUICHHBIE KOHTPOJUIEPHI: OTIMYUTEIbHBIE 0COOEH-
HOCTHU, 00JIACTH TPUMEHEHUS], TPUMEHEHUE ISl TIOCTPOEHUSI CUCTEM YIIPABIICHHUSI.
ApXUTEKTypa MUKPOIIPOLIECCOPOB.

OcHOBBI MpOTrpaMMUpPOBaHUsI MUKpompoleccopoB. [ToHATHUS MOAYIBHOCTH,
MarucTpajbHOCTH M MHUKPOIPOTPAaMMHUPYEMOCTH MHKPOMPOIECCOPHBIX CH-
CTEM.

2. lloHnMAaTh JIOTHYECKYI0 CTPYKTYpY Mukponpoueccopubix ACY TII, ne-
00X0IUMOCTH B NPOrPaMMHOM o0ecnedeHnH 1Jis ee GyHKIIMOHNPOBAHUSA

CTpyKTypHBIE ¥ NMPUHUMUIIMAIBHBIE CXEMbl MUKPOIPOLIECCOPHBIX CUCTEM. AIl-
naparHble cpeicTBa MuUKporporeccopHbix cuctem: [IJIK, MomynbHast cTpykrypa
[JIK, cpenctBa u cxembl conpspkenus [IJIK ¢ o6cmyxnBaeMbIiM 00bEKTOM, CEPBEP
0a3 JaHHBIX, ABTOMATU3UPOBAHHOE pabouee mecTo oneparopa (APM). Ilporpamm-
HBIE CPEACTBA MUKPOIPOLECCOPHBIX CHUCTEM: MOCIEA0BATEILHOCTh KOMaH/I, Mpo-
rpaMMa, COBOKYIHOCTh MPOrPaMM CPEJCTBA HOCUTENS MH(POPMALUU, aJTOPUTM
(YHKIIMOHUPOBAHUS MHKPOIPOLECCOPHOI cucTembl. [IpuHIUIBI OpraHu3anuu
BBIYMCIIUTEIbHBIX YIPABISAIOIIUX CUCTEM Ha 0a3€e MpOrpaMMHUPYEMbIX JIOTHYECKUX
KOHTpOJIEpOB. MeTo nepapxumu.
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3. 3narp npumenenne SCADA-cucrem B 1MCIIETYEPCKOM YIIPABJICHUM TeX-
HOJIOTHYECKHM IPOLEeCcCoM

O6mue mousitust u cTpykrypa SCADA-cucteM: omnpeseneHue v oo1as CTpyk-
typa SCADA, dynkuuonansHas ctpykrypa SCADA, ocobernoctn SCADA kak
nporiecca ynpasienus (Supervisory Control And Data Acquisition - aucneryep-
cKoe ympaBiieHue u cOop nanabIx ). OcHoBHBIE TpeOoBaHus k SCADA-cucremam u
UX BO3MOXKHOCTH. AnmapaTHeie U nporpammubie cpeactsa SCADA-cucrem: oc-
HOBHbIE TpeOoBaHus K SCADA-cucTeMaM, OCHOBHBIE BOBMOXXHOCTH COBPEMEHHBIX
SCADA-nakeToB, TEHJACHIIMM PAa3BUTHUS aNMNapaTHBIX U MPOTPAMMHBIX CPEACTB
SCADA-cucrem.

SCADA-nponykrsl Ha mnpomsbinieHHOM pbiHKe: In Touch (Wonderware,
CHIA), iFIX (Intellution, CIIIA), SIMATIC WinCC (Siemens, ['epmanus),
Citect (Ci technologies, ABctpanus), RTAP/plus (HP, Kanana), Wizcon (PC Soft
International, U3pauns-CIIIA), Sitex u Phocus (Jade SoftWare, Benukobpura-
Hus), Real Flex (BJ Software Systems, CIIIA), Factory Link (US Data Corp.,
CIIA), View Star 750 (AEG, I'epmanus), PlantScape (SCAN 3000) (Honeywell,
CHIA), TRACE MODE (AdAstra, Mockga), CKAT (Llentpnporpammcu-
creM, TBepn), CAPI'OH (HBT-ABromaruka), VNS, GARDEN, Vis-a-Vis (U=-
CAT), VIORD («®uopa»), RTWin (SWD - Cuctemsl Peanbnoro Bpemenn),
30H/ (ACYTII IIporpamma).

4. IIpuMeHATH IIIATGOPMO-HE3aBUCUMBbIE SI3bIKM IPOTPAMMHUPOBAHUSA KOH-
TPOJLIEPOB st pa3audHbIX THNOB ITJIK

Mexnynaponnas Onekrporexuuueckas Komwuccus (MOK/IEC), cranmapr
[EC 1131-3. a1 cneuu@uuupoBaHHbIX A3bIKOB IIporpammupoBanus [IJIK: Tpu
rpaduueckux (SFC, FBD, LD) u nBa texkcroBsix (ST, IL). MeTomonorus cTpyk-
TYPHOI'O IPOrpaMMUpPOBaHUs. f3bIKM BU3yallbHOrO IporpammupoBanus FBD u
IL: snemenTapHbie U OuOMHOTEYHbIE (DYHKIINU, BCTPOCHHBIE anropuTmbl — [T/,
[TI1/1, anropuT™bl afanTUBHBIX U MOJAJIBHBIX PETYISTOPOB, HEUETKOE, MO3UIIU-
OHHOE€ pEryJupoBaHHUE, JUHAMUYECKass OajlaHCUPOBKA, aJTOPUTMBI MacCOBOTO
00CTy>)KMBaHUs, OJIOKM MOJACIUPOBAHUS OOBEKTOB, aprudMeTHUECKHE, anredpa-
UYEeCKHE, TPUTOHOMETPUYECKUE, CTaTUCTUYeCKue (YHKUWU, (QyHKIMH pacye-
Ta TEXHUKO-DKOHOMHUYECKHX TOKa3zaTened u T.1. OyHKIHOHAIbHbIE OJMOKH JIS
KOHTPOJII ¥ YIPaBICHHUS TUIIOBBIMU TEXHOJOTHYECKUMH OOBbEeKTaMH (KJIaIlaH,
3aJ[BMKKA, PUBOA U T.1I.).
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Pe3yabTarhl 00y4eHHsi M KPUTEPHH OLEHKH

Pesyabrarnl 00yuyeHust
ocJjie ycCIelHoro 3aBepiie-
HHS ITOT0 MOAYJISA 00y4aemMblil

Kpurepuu ouenku
O0y4yaeMblii 10/KeH

PO 1 3naer tunsl MUKpOIPO-
LIECCOPHBIX CPEICTB, UX CTpOE-
HUE U HUCIIOJb30BAHUE B CUCTE-
Max yHpaBJICHUS.

1.1 CBOGOJHO OPUEHTUPOBATHCS B JTUTEPATY-
pe 1o MUKpoIpoueccopam 1 MUKpo-OBM
1.2 Biianets TEpMUHOJIOTHEN, BCTPEYAIOLIEH-
Csl B IMTEPATYPHBIX UCTOUHUKAX

1.3 3HaTh 2JIEKTPOHHBIE KOMIIOHEHTHI MUKPO-
ITPOLIECCOPHBIX YCTPOUCTB

1.4 Y™MeTh BbIOpATh TOT WJIM MHOM MUKPOIIPO-
LIECCOPHBIN KOMIUIEKT ISl UCIIOJIb30BaHUS B
KOHKPETHOW CHCTEME

1.5 Biianerb ocHOBaMU MPOrpaMMUPOBAHUS
MHUKPOIPOLIECCOPHBIX CUCTEM

1.6 IIporpammupoBaTh OJUH U3 TUIIOB MHU-
KPOKOHTPOJIIEPPA ISl PELIEHUS dJIEMEHTAP-
HBIX JIOTHYECKUX CUTyallui

1.7 YmeTh nporpaMMupoBaTh OAUH U3 CaAMbIX
pacrnpoCcTpaHeHHBIX MUKPONPOLIECCOPHBIX
KOMILJIEKTOB

1.8 3HaTh KOMIUIEKTAILIMIO TIEPCOHATIBLHOTO 1/
WJIM MIPOMBILLIIEHHOTO KOMIIBIOTEPA, UCTIONb-
3yeMOr0 B MPAKTUYECKOM IPOrpaMMUpPOBa-
HUU MUKPOIPOLIECCOPHBIX CUCTEM

1.9 Be16upats MUKPOIIPOLIECCOPHOE YCTPOii-
CTBO B CUCTEMY aBTOMATH3al[M1 B COOTBET-
CTBUU C TpeOyeMbIMU (DyHKIIUSAMHU

PO 2 [ToHnMaeT JT0ru4ecKyo
CTPYKTYPY MUKPOIPOIIECCOP-
HeIX ACY TII, He0OX0OMMOCTh
B IPOrpaMMHOM 00€CTIEYeHUN
JUTst €€ PYHKIITMOHUPOBAHUSI.

2.1 CocTaBiaTh CTPYKTYPHBIE CXEMBI ABTO-
MaTU3UPOBAHHBIX CUCTEM C UCIIOJIb30BAHUEM
MUKPOIIPOLIECCOPHBIX YCTPONCTB

2.2 YMeTh OpUEHTHUPOBATHCS B OOCITYKUBa-
HUM MUKponporeccopubix ACY TII

2.3 OOBSCHATH MPUHITUIIBI OPTaHU3AINH BbI-
YUCJIUTEIBHBIX YIPABIIOIMIMX CUCTEM Ha
0a3e IpOrpaMMHUPYEMBIX JIOTHYECKUX KOH-
TPOJUIEPOB

2.4 IIpruMeHATh NPUHLIMI UEPAPXUH B IIPO-
IrpaMMHMPOBAaHUN MUKpOIIpoLeccopHbix ACY
TII
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PO 3 3naer npumeHeHue 3.1 O0bsicuars HazHauenue SCADA-cucrew,
SCADA-cucrem B 1ucneruep- | MX BOBMOXXHOCTH

CKOM YIIPaBJICHUU TeXHOJOTru4e- | 3.2 BBISBIATH OCHOBHBIE TPEOOBaHUS K

CKHUM IPOLIECCOM. SCADA-cuctemaM 1pu BEIOOPE B CUCTEMY
aBTOMAaTHU3alUU

3.3 Beibupars SCADA B cucremy aBTOMaTH-
3aI[uu M0 TEXHUKO-IKOHOMUYECKUM TOKa3aTe-
J5IM

3.4 Ucnonw3osare oany u3 SCADA-cucrtem B
cocTaBjeHuH rpaduyeckoro uHTepdeiica cu-
CTEMBbI TPOMBIIIIJICHHON aBTOMAaTU3aIN1

PO 4 ITpumensier mnardop- 4.1 Onucarh TEXHUYECKUE XaAPAKTEPUCTUKU
MO-HE3aBUCHUMBIE SI3BIKH TPO- U TIPUMEHSIEMOCTb MPOTPAMMHBIX CPEJICTB B
rPaMMHUPOBAHUSI KOHTPOJJIEPOB | CUCTEMAaX aBTOMAaTH3alIHUH.

muts paznudHbix Tunos [JIK. 4.2 BpiOuparh TEXHOJIOTHIO MPOTrPAaMMUPOBA-

HUsI, OCHOBHBIE KOMIIOHEHTBI

4.3 IIposiBIATh 3HAHHWE AITOPUTMHUYECKUX
A3BIKOB IPOTPaMMMPOBAHUS

4.4 KnaccuduiupoBarb cienupuiimpoBaH-
HbIe s13bIKK TTporpammupoBanust [JIK, oObsic-
HATh UX IPUMEHUMOCTD

4.5 Wcnonb30Barh A3bIK BU3YaJIbHOIO MPO-
rpammupoBanus FBD B mporpammupoBanuu
oxHoro n3 tunos I1JIK

4.6 BeINONMHATH OTIAAKY IpOrpaMm

4.7 Wcnonb30BaHUE CPEACTB KOMIIbIOTEPHOM
TEXHUKHU ISl OPOPMIIEHUSI TEKCTOBBIX U T'pa-
(uueckux JOKyMEHTOB Ha pa3pabOTKy U HUC-
NoJIb30BaHue nporpaMMHbIX cpeacts ACY TII

IIM 10 «Pacyet 3x0oHOMH4YeCKO 3¢ PeKTUBHOCTH BHEAPEHNS IPOEKTOB
aBTOMATH3ALUIN

eanb u 3axa4a

JlaHHBII MOZYJIb 3HAKOMHUT OOYYAIOIINXCS C IMOHATUEM, CTPYKTYpOM, HCTOUHH-
KaMu (pMHAHCHPOBAHUS UHBECTULIMM M MPUHLIUIIAMUA MHBECTUIIMOHHOW MOJIUTUKU
npennpusaTus. OOydarommecs T0JKHbI HAyYUThCA IPUEMaM U METOAaM MPOEKTHO-
ro aHaJIu3a.

BBenenune B MoayJib

NuBectuiinonHast AesITEIbHOCTh MPEANPUATUSI — BaXKHAs YaCTh €ro o0Iei Xo-
3sIMCTBEHHOM AEATEIHbHOCTH. J[JIs1 COBpEMEHHOIO MPOU3BO/ICTBA XapaKTepHa MOCTO-
STHHO PacTyIasi KamuTaJ0eMKOCTh M BO3PACTaHKE POJIU JOJITOCPOUHBIX (DaKTOPOB.

YToOBI npeanpusaTre MOIJIO YCIIeHO (PYHKIIMOHUPOBATH, MOBBINIATH KAYECTBO
MPOAYKLNH, CHUXKATh U3IEPKKH, PACIIUPATH TPOU3BOJICTBEHHBIE MOIIIHOCTH, ITO-
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BBIIIATh KOHKYPEHTHO CITIOCOOHOCTh CBOEH MPOAYKIMU U YKPETUIATh CBOU MMO3UIIMH
Ha PbIHKE, OHO JJOJKHO BKJIaJbIBATh KaIllUTaJl, M BKJIAbIBATH €r0 BBITOAHO. [1o3T0-
My €My HEOOXOAMMO TINATENIbHO pa3padarbiBaTh MHBECTULIMOHHYIO CTPATETUIO U
IIOCTOSIHHO COBEPILEHCTBOBATH €€ JUIsL JOCTH)KEHHUSI BBIILIEHAa3BAaHHBIX LEJEH.

B nepBoit yactu moayis oOyuaromuecs: OyayT u3y4yaTb NOHSITHE UHBECTULIMM,
U NIPEXJE BCETO, B OCHOBHOM KaIUTAJl — KallUTaJIbHbIEC BIOKEHM. Tak ke u3yyar
KJIACCU(DHMKAIUIO U CTPYKTYPY KaUTan000pa3yoluX UHBECTULIUNA, UICTOYHUKU UX
(dbrHaHCUPOBAHUSI.

Bo Bropoit yactu Moy u3ydarorcs (hakTopsl, BiausAomue Ha 3pHEKTUBHOCTh
WHBECTHIINI, KAK HA PETMOHAJIBHOM YPOBHE, TaK U Ha YPOBHE OT/AEJIBHOIO Mpe.-
NPUATHUS, U U3y4aT METOAUKY orpeaeneHus 3(p(PeKTUBHOCTH MHBECTULIMI.

B 3axitountensHoOM yacTu Moyist oOyvaromiecs: OynyT U3y4arb METOIUKY KO-
HOMMYECKOr0 000CHOBaHHUS MPOEKTOB aBTOMATU3aLIUU.

IIpousBoacTBeHHOe 00yueHHe W NMpodecCHOHAIbHAS MPAKTHKA — TNPeNau-
IJIOMHASl ¥ MHKEHEPHAsl MPaKTHKA.

PesyabTarnl 00yuyeHust

[To 3aBepiIeHUIO JAHHOTO MOYJISl O0YYaroIIUeCs! TOJMKHbI:

1. 3narb conmeprkaHNe M HAIIPABICHHS MHBECTHIIMOHHOMN MOTUTHKH TPEITPUSITHSL.

2. 3Hatb QakTopsl, Biustonye Ha 3hHEKTUBHOCTh MHBECTUITNN; ICTOYHUKHU HX
(buHaHCUPOBaHUS.

3. YMeTh BBINOIHATH TEXHUKO-2KOHOMUYECKOE 0OOCHOBaHUE MPOEKTOB aABTO-
MaTH3aIH TEXHOJIOTHYECKHUX MPOIECCOB.

Conepxanne MoxyJast

1. 3HaTh conep:kaHue W HANpPaBJIeHUS WHBECTUIMOHHOW MOJUTUKHU Mpe-
NpUsITUSI.

WNHBeCTUITNN — 3TO OCYIIECTBICHUE OMPEICICHHBIX YKOHOMHUUECKUX MPOEKTOB
B HACTOSIIIEM C PacdyeToOM IOJIYYHTh JOXOMABI B OyaymieM. IHBECTUIIMN TPUHSATO
JenuTh Ha opTdenbHble U peanbHbie. [lopTdensbabie (pruHAHCOBBIC) MHBECTUITUN
— BJIOKCHHSI B aKITUH, OOJTUTAINH, IPYTHE ICHHBIe Oymaru. PeaabHbIe MHBECTUITUN
HA3bIBAIOT KAMTUTAJIBLHBIMU BIIOKEHUAMH. B 3TOM ciyuae npeanpusiTue — MHBECTOP,
BKJIAJIBIBAs CPE/ICTBA, YBEIMYUBACT CBOM IMPOM3BOICTBCHHBIN KAITUTAI — OCHOBHBIC
MIPOU3BOJICTBEHHBIE (POH]IBI U HEOOXOAMMBIC I MX (QYHKIIMOHUPOBAHUS 000POT-
HBIC CPEJICTBA.

KanuranbHbie BIOKEHUS KIACCUDUIIUPYIOTCS IO HECKOJIBKUM MPU3HAKAM:

a) no popMaM BOCIIPOU3BOJICTBA OCHOBHBIX (DOHJIOB:

- Ha HOBOE CTPOUTEIHCTRO;

- Ha PaCIIMPEHUE U PEKOHCTPYKIUIO JECUCTBYIOLIUX MPEAITPUITHM;

- Ha MOJIEpHU3AIINI0 000PYIOBAHUS;

- Ha KAl TTBHBIA PEMOHT

0) Mo ucTouHUKaM (UHAHCUPOBAHUS — HA IIEHTPAIIM30BAHHBIC U JACTICHTPAIIN30-
BaHHBIC

B) 110 HAMPABJICHUIO MCIOJIB30BaHUS — HA MPOM3BOJACTBEHHBIC M HEMPOU3BOJI-
CTBEHHBIC
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T') 110 IEPHOAY WHBECTHUPOBAHUS — Ha JIOJITOCPOYHBIE U KPATKOCPOUYHBIE.

CymecTBeHHOE BIHSHUE HA 3PGEKTUBHOCTH UCIIOIB30BAHUS KalTUTAIBHBIX BJIO-
KECHUH OKa3bIBACT UX TEXHOJOTHUYECKas CTPYKTypa. TeXHOoJIorndeckas CTpyKTypa
KalUTaIbHBIX BIOKEHUI — COCTAB 3aTpaT Ha COOPYKEHHE KaKOTO-TH00 00bEKTa U
UX J0JI1 B CMETHOM CTOMMOCTH. TO €CTh, 3Ta CTPYKTypa MOKA3bIBACT, KaKas JIOJISI
KallUTaIbHBIX BJIOKCHHH B WX OOINEH BEIWYMHE HANPABISACTCS HAa CTPOHTEIIb-
HO-MOHTaKHbI€ pabOThl, HA MPUOOpeTeHne 000PYI0BaHUs, HA TPOEKTHO-U3bICKA-
TeIbCKUEe U apyrue 3arparsbl. COBEpIICHCTBOBAHNE ATOM CTPYKTYPHI 3aKIIFOUACTCS
B TIOBBIIICHUH JIOJIM MAIIMH ¥ 00OPYIOBAaHMS B CMETHOM CTOMMOCTH MPOEKTA JI0
ONITUMAJILHOTO YPOBHSI.

VHBEeCTUITMOHHAS TTOJIMTUKA TIPSANPUATHS JODKHA TIIAHUPOBATHCS TaK, YTOOBI
MOJIYYUTh MAaKCUMYM OTJIa4M KaK OT MOPT(HEIbHBIX, TAK U PEaTbHBIX HHBECTUIIHHA
IPY MUHUMAaJTbHOM WHBECTHUITMOHHOM PHUCKE.

2. 3narb (pakTopHI, BaUSAONIHE HA 3PPEKTUBHOCTH HHBECTUIHIT; HCTOYHH-
KU UX (PpUHAHCHUPOBAHUSA

IIporiecc MHBECTUPOBAHUA — ITO CIOKHBI MHOTOTPAHHBIN IPOLIECC, HA KOTO-
PBIN BIMSIET MHOXKECTBO (DaKTOpOB. 3HaHUE TaKUX (HPAaKTOPOB, MEXaHU3Ma UX BIIUS-
HUsl Ha 5QPEKTUBHOCTh UHBECTULIMI SBISETCS OCHOBOM sl pa3paboTKu 000CHO-
BaHHON MHBECTULIMOHHOMN MOJUTUKH MPEATIPUATHSL.

K ¢akropam, Bausitomium Ha 3pPEKTUBHOCTh MHBECTULIMI HA YPOBHE MPEANPHU-
ATHSI MOXKHO OTHECTH:

- 9(ppeKTUBHOCTH MPOBOAUMON MPEANPUITHEM FIKOHOMUYECKON U COLIMATbHOMN
HOJIUTUKH;

- KQYeCTBO U KOHKYPEHTOCIIOCOOHOCTD BBIITYCKAEMOM MPOAYKIIHH;

- YPOBEHb UCMOJIb30BAHUS OCHOBHBIX MPOU3BOJCTBEHHBIX (POHIIOB;

- Ka4eCTBO U 3(PPEKTUBHOCTH peain3yeMbIX HHBECTUIIMOHHBIX TPOEKTOB, U JIPY-
rue paKkTopshl.

B 3aBucuMocCTH OT HanpaBIE€HHOCTH BO3/IEUCTBUS BCE (PAKTOPbI MOXKHO OOBEIH-
HUTB B IPYIIIBL:

- MO3UTHUBHBIEC, KOTOPBIE MOJOKHUTEIBHO BIUAIOT HA 3(PPEKTUBHOCTh UHBECTH-
Uil (CHUXKEHHE YPOBHS MHQIISLIMU, CTaBKU pe(UHAHCUPOBAHUS HALIMOHAJIBHOTO
6anka PK u np.)

- HEraTUBHbIE, KOTOPBIE OTPULATEIBHO BIUSIOT Ha 3PEKTUBHOCTH MHBECTUIIUN
(00oCTpeHrEe SKOHOMHUYECKOTO KpU3KCa, MOBBIIEHUE YPOBHS MHMISIUU UAP.)

OueHb BaKHO, YTOObI MHBECTUIIMOHHAS IEATEIBHOCTh B CTPAHE PETYINPOBAIAChH
Ha OCHOBE 3aKOHOAATENbHBIX aKTOB, UMEIOIIUX J0JITOCPOUHBINA XapaKTep.

N3pickanne MCTOYHUKOB (PMHAHCUPOBAHMS BCET/IA OBIJIO OJTHOM M3 BaKHEHIITNX
npo0JieM B MHBECTULIMOHHOM JI€ATEIbHOCTH.

KanuranbHble BIOXKEHUSI MOTYT (PMHaHCHPOBATHCS 32 CUET:

- cCOOCTBEHHBIX (PMHAHCOBBIX PECypPCOB (IPUOBLITHL, AMOPTU3AIMOHHBIE OTUUCIICHUS ),

- 3aeMHBIX (PUHAHCOBBIX CPEJCTB (OAHKOBCKUE KPEIUTHI, OOTUTAIIMOHHbIE 3ai-
MBI 1 JIp.);

- IPUBJICYEHHBIX (PMHAHCOBBIX CPEACTB MHBECTOPA (TPOJaka aKIHii, Taes u Jp.).

duHaHCUPOBAHUE UHBECTULIMOHHBIX MPOEKTOB FOCYIaPCTBOM MOXKET OCYLIECT-
BJISITBCSL YEpeE3 LIEJIEBBIE IPOTPAMMBI, HAIIPUMED, TaK Ha3bIBAEMBIE «IIPOPHIBHBIEY
BBICOKOTEXHOJIOTMYECKUE MTPOEKTHI.
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3. YMeTh BBINOJIHATH TEXHUKO-IKOHOMHYECKOe 000CHOBAHME POEKTOB AB-
TOMATHU3ALMH TEXHOJOTMYECKHX MPOIECCOB

[Ipex e yeM MPUCTYNUTh K peaiu3allii MHBECTUIIMOHHOIO MPOEKTa, He0OX0-
JTUMO CJIeIaTh €ro dKOHOMHYecKoe o6ocHoBaHrue. OHO JOMKHO JaTh OTYET O BhI-
TOHOCTH WJIM HEIIeJIECOOOPA3HOCTH peaanu3allii UHBECTUIIMOHHBIX MPOEKTa. TIPH
HTOM JIOJDKHBI OBITh UCIIOJIH30BaHBI CAMbIE HAJICKHBIEC U allpOOUPOBAHHBIE METOTH-
YECKHUE MOJIXObI, YTO MO3BOJIUT CBECTH MHBECTUIITMOHHBIN PUCK K MUHUMYMY.

JIJisi SKOHOMHUYECKOTO OOOCHOBAHHS WHBECTUIIMNA HEOOXOIHMMO TOJIh30BaThHCS
oHUIIUAIBHBIM TOKYMEHTOM — «MeToudeckue peKoMeHAaIuu 1o oreHke dpdek-
TUBHOCTU MHBECTUIIMOHHBIX MPOEKTOBY», YTBEPKACHHBIM MUHHUCTEPCTBOM HallU-
oHaNnbHOM 3KOHOMUKM PK, MuHucTEpCTBOM M0 A€NaM CTPOUTENBCTBA U KUJIMIII-
HO-KOMMYHJILHOTO X03s1icTBa PK.

Heo6xoauMo OTMETHTh, YTO B OCHOBY ATHUX PEKOMEHIAIIMN 3aJI0KEHBI anpoOu-
POBaHHBIC B MUPOBOM MPAKTUKE METOAMUECKUE TIOAXO/IbI, YTO CBUACTEIBCTBYET 00
X OOBEKTUBHOCTH.

B naHHOM METONMKE MCIOJIb3YIOTCS MTOKA3aTEeNM:

1) Yucteiit auckonTupoBanHsiil noxon (YJ1/1) — NPV

2) Nunexc noxonnoctu (M) — PI

3) Buyrtpennss nHopma noxogHoctu (BHI) — IRR

4) Cpoxk okymaemoctu (T ) — PP

BennuuHa 4uCcTOr0 AMCKOHTUPOBAHHOTO JI0XO/A!

1

NPV = ¥T_ (Rt — 3t) = B K,

rae:

R, —pe3ynbrarsl (BCe ACHEKHBIE IPUTOKK), TOCTUTAEMBIE Ha t — OM IIare pacyera;

3, — 3arparhbl (BCE ICHEKHBIE OTTOKM 0€3 yueTa KaluTalbHbIX BIOKEHHUH),
OCYIIIECTBJISIEMbIEC HAa TOM K€ I11are;

T — ropu3oHT pacuera (Mecsl, KBapTai, roj);

E — cTraBka nuckoHTA;

K — xanuTanpHbIe BIOXKEHUSI, HEOOXOAUMBIC JUIsl BHEAPEHUS HOBOM TEXHUKH H

TEXHOJIOTHH
R -3 =1Iu +A ,

rae:
T4 — uncras npuObLIL,
A, - aMOPTH3aIIMOHHBIE OTYMCIICHHUS.

IIpaBuio: Eciu NPV > 0 - IPOEKT SBJIETCS BBITOJHBIM,

Eciiu NPV < 0 - OpOEKT SIBJISIETCS HE BBITOJAHBIM,

Ecnu NPV = 0 - npoeKT He ABIAETCS HU NPUOBUIbHBIM, HU YOBITOUHBIM, pellie-
HUE O €r0 peaau3aluy NIPUHUMAET UHBECTOP.

MHunexc 1o0XOqHOCTH:

1 1
_ EZI:D(R?: —3t) *

(1+E)¢

PI

Ipasuno: Ecmu PI > 0 - mpoexr s> dexTuses,
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Ecmu PI < 0 - ipoexr He > dexTuses,

Eciu PI= 0 - penrenue o peannsanum npoexta NIpHHAMAET HHBECTODP.
JIMCKOHTUpPOBaHUE — CIICLIMAJIbHASI TEXHUKA JUIsl U3MEPEHUS TeKyIlen u Oyy-
e CTOUMOCTH OJTHOM JIEHEKHOM MEpOH, UCTIOIb3yeMasi B SKOHOMUYECKOM U (pu-

HAaHCOBOM aHAaJIN3E.

Pe3yabrarnl 00y4yeHHsl U KPUTEPUH OLIEHKH

Pesyabrarel 00y4yeHnust Kpurepuu ouenku
NnocJie ycmnemHoro 3apepumieHusi | O0yuaeMblil J0OJIKeH
3TOr0 MOAYJIfl 00yYaemblii:

PO 1 3mnaer conepxaHue u Ha- 1.1 OOBIACHATH MOHATHE UHBECTULIUN U
[IPABJICHUS] MHBECTULIMOHHOW 110- | ”THBECTUIIMOHHOM TIOJUTUKH NIPEATIPUATHS
JIUTUKH IPEAIPUATHS 1.2 AnanusupoBarb 3¢ (HEeKTUBHOCTh CTPYK-

Typbl HHBECTULIMU Tipeanpusitus 1.3YMersb
COCTaBUTh CMETY HA MOHTaX CPE/CTB aB-
TOMAaTHU3AIIH

PO 2 3naer dakropsl, Bausomnme | 2.1 OObSCHIATh TO3UTUBHOE U HETAaTUBHOE
Ha 3((HEKTUBHOCTh MHBECTUIINM, | BIUSHUE (DAaKTOPOB U UX COJEP’KAHUE
MCTOYHUKHU UX (PMHAHCUPOBAHUS 2.2 3Harh coepKaHue rocy1apCTBEHHOM
MOJINTUKH B 00JIACTH UHBECTHUITUHN

2.3 3Harb 3aKOHO/ATEIBHYIO 0a3y, peryu-
PYIOLLYIO0 HHBECTULIMOHHYIO AEATEIBHOCTD
MPEAIIPUATUI

PO 3 Ymeer BBINONHATH TEXHU- 3.1 3HaTh conepxaHue METOAUKH SKOHO-
KO-?)KOHOMHYECKOE€ 0OOCHOBaHUE | MUYECKOrOo 00OCHOBAHHUS MTPOEKTOB
MPOEKTOB aBTOMATU3ALIMU TEXHOJO- | 3.2 3HATh U YMETh PACCUUTATh OCHOBHBIE
THYECKUX MPOLIECCOB IT0OKA3aTeJIM METOAUKHU

3.3 YmeTh o1leHUTh 3P PEKTUBHOCTD MPO-
€KTOB

3.4 YMeTh NpUMEHATHh CIOCO0 TUCKOHTH-
pOBaHUs

IIM 11 «MoaesupoBaHue MPOLECCOB U CUCTEM)

eanb 1 3axa4a

Ilenbro H3ydeHUs JTaHHOTO MOAYJIS SBIISICTCS 00€CIIeUeHUE MMOATOTOBKH 00yJaro-
IIUXCS B 00JIaCTH TOCTPOCHUS U UCIIOIB30BAHUS MOJIENICH CUCTEMBI YIIPABICHUSI U
€€ DIICMCHTOB Ha dTaIle e¢ pa3padOTKH U SKCIUTyaTalluH.

BBenenune B MOayJib

JlaHHBIM MOJTY/ b TACT OOYYArOIIMMCSI TIOHMMaHUE COBPEMEHHBIX METOJIOB MOJIE-
JIMPOBAHUSI CUCTEM PETYJIUPOBAHUSA KAaK YHUBEPCAJIBHOIO MHCTPYMEHTA JUISl BCEX
ATANoOB aHaJIM3a W CHUHTE3a JIMHEWHBIX CUCTEM YIMpaBIEHUS ¢ OOpaTHOM CBS3bIO,
BKJTFOYAsl MOJICTTUPOBAHNE TEXHOJIOTHYECKUX IPOIIECCOB KaK OOBEKTOB YIIPABJICHHS.
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JlaeTcst noHMMaHue NapaMEeTPUUYECKOrO CHHTE3a CUCTEM aBTOMATUYECKOTO PETYIIN-
poBanusi. CTaBUTCA 3a1a49a BEIOOpA CTPYKTYPHI YIIPABIISAIOINIETO YCTPOMCTBA U3 HA0O0-
Pa U3BECTHBIX MPOMBIIUICHHBIX PETYJIATOPOB U OMPEAECICHUE €r0 HACTPOEK.

CocTaBHOI 4YaCThIO CUCTEMBI YIIPABIICHUS SBISETCS O0BEKT PEryTUpPOBaHUS, KO-
TOPBIN NMPU CUHTE3€ U aHAJIN3E CUCTEMbI MOJICKUT (POpMAITU3ALIUH.

B Monyne paccmarpuBaroTcsi aHaIMTUYECKHE, SKCIIEPUMEHTATbHbIE U KOMOWHU-
POBaHHBIE METOJIbI MATEMATUUECKOTO OMUCAHUS OObEKTa PETYIUPOBAHUS, SBIISIFO-
HIErocsl YaCcThl0 MATEMATUYECKOTO OMKMCAHUS CUCTEM PETYIMPOBAHMUS.

B monmyne paccMarpuBarOTCA CUCTEMbI, KOTOPBIE OMUCHIBAIOTCS JIMHEUHBIMU
nuddepeHnnanTbHBIMU YPAaBHEHUSIMU C TIOCTOSTHHBIMU TIApaMeTpPaMu, 3TH ypaBHE-
HUS MOTYT OBITh PEIIEHBI C TOMOIIIBIO ITpeoOpa3oBanus Jlamnaca. Takue cuCTEMbI
MOXKHO OXapaKTepHU30BaTh MEPenaTouHON (HYyHKIMEH, U U3 ATOW XapaKTEPUCTUKH
BBITEKAIOT BCE 3aBUCUMOCTH MEXK/Iy BXOJIOM U BBIXOJIOM CUCTEMBI.

Monynb nmonxoaut o0ydaroImmuMcs 3aHSIThIM B TIPOIIecCce MPaKTUIECKON paspa-
OOTKHU KOHTYPOB PEryJIUPOBaHUS TEXHOJIOTHYECKUX TapaMeTpoB. Hanbompiunii un-
Tepec I MHKEHEPA B 00JIaCTH aBTOMATH3aIIMU TIPEICTABIIAET 3aMKHYThI KOHTYD
PEryIMpPOBaHUs C OTPUIATEIHLHON 00OPAaTHOM CBA3BIO, TAK KaK OOJIBITUHCTBO KOHTY-
POB PETYIMPOBAHUS HU>)KHETO YPOBHS YIIPABIECHUS CTPOSITCS 110 3TOMY IIPUHIUITY.
[ToaTOMy aKTyallbHO MOJIEJIMPOBAHUE MPOLIECCA PETYIUPOBAHUS B OJJHOKOHTYPHOM
CUCTEME PEryITHUPOBAHUS C OTPUIATEIILHON 00OpaTHOM CBS3bIO, MOJCIIMPOBAHUE TIE-
PEXOIHOM XapaKTEPUCTUKU 3aMKHYTOW CHUCTEMBI C LIEJIbIO OMPEACICHUS MPSMbBIX
OIICHOK Ka4eCTBa PEryJIMPOBAHUS, MOTYUYEHUE MePEAaTOUHbIX (YHKIIUN CHCTEM Pe-
T'YJIMPOBAHUS C 1[EIbI0 UCCIEAOBAaHUS YCTOMUYMBOCTH pa3padaThiBa€MON CUCTEMBI.
HaunGomnee oueBHIHBIM METO/IOM aHAJIN3a YCTONYMBOCTH JIMHEWHBIX CTAIMOHAPHBIX
CUCTEM SIBJIsIETCS UX MojiesinpoBanue. CHaualia pa3padaThIBa€TCs aHAJIOTOBAs WIIH
udpoBasi MOJIENIb CUCTEMBI, a 3aT€M MPOU3BOAUTCS HAOIIOIEHNE BBIXOTHOM Tiepe-
MEHHOM MPU TUIIOBBIX BHEIIHUX BO3JECUCTBUSAX WM MPOCTO MPH 3aJ]aHUK HEHYJIe-
BbIX HAYAJIBHBIX yCIIOBHUU. [Ipy 3TOM yCTOMUYMBOCTH I HEYCTOMYUBOCTH CUCTEMBI
CTAHOBUTCSI OUYE€BUIHONU. HacTO K MOIEIMPOBAHUIO CUCTEMBI YIIPABICHUS MPUXO-
JTUTCs Iprberarh B MPOIIECCE €€ MHKEHEPHOTO MpOoeKTHpoBanusa. Eciu peanbHas
CHUCTEMA COJIEPKUT MEPEMEHHBIE MapaMEeTPbl WU CYIIECTBEHHbIC HEIMHEHHOCTH,
TO MOJICJTUPOBAHUE MOXKET ObITh EAMHCTBEHHBIM CPEICTBOM OIPEICTICHUS CBOMCTB
cucteMbl. Kakux-mm0o oOmmx METOHOB aHaJM3a CJIOKHBIX HEIWMHEHHBIX W/WIH
HECTAllMOHAPHBIX CUCTEM He cylecTByeT. [loaromy uist onpeneneHus: ux xapak-
TEPUCTUK BMECTO HATYPHBIX UCIIBITAHUI PEAIbHBIX CUCTEM MPUOETaroT K MOMOIIN
MOJICJIMPOBAHUSL.

B npouecce uzyueHus Moaysis oOydaroliMecs Mojaydar MPaKTUYECKUE HaBbl-
KM KOMITBIOTEPHOTO MOJEIMPOBAHUSI CUCTEM PETYIUPOBAHUS IJIsI UCCIIEIOBAHMS
YCTOMYMBOCTHU Y ONIPEAEIIEHUS MPSIMBIX OLICHOK KaueCTBa peryaupoBanus. st ui-
JIOCTPALIMU METOJIOB aHAJIM3a U CUHTE3a CUCTEM IPEIaraeTcsi METOJl KOMIIbIOTEP-
HOTO MOJEIMPOBAHMS ¢ MOMOIIBIO Takux nporpamMm kak SIMULINK, Bxoxsiiein
B coctaB uHTEerpupoBanHou cpensl MATLAB, VisSim — nporpammHoe obecre-
YEHUE JJIs1 CUMYJISILIUU JIBUKEHUSI MOZIEJIEN CUCTEM, KOTOPOE UMEET MHCTPYMEHTHI
OLIEHKHM Kau€CTBa, YCTOMUYMBOCTH, CUHTE3a, KOPPEKIMH, ONTUMU3ALIUN, JINHEAPH-
3aIuu, OTJIaJIKU 00BEKTOB B KOHTYpe Mojieiu. [[poBepKy pa3IuuHbIX BBIUUCICHUM,
npeoOpa3oBanui, pereHnit auddepeHImanbHbIX YpaBHEHNUN, MOCTPOEHUS Tpa-
¢bukoB GYyHKIMI U IPYyTUX ONEpalMil TakkKe MPEAJIOKEHO TPOBOJUTH C MTOMOIIIBIO
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ATUX MPOrpaMM MOEIUpPOBaHus, a Takke B Mathcad — unxxenepnoe maremaruye-
CKO€ MporpaMMHOE 00ecTiedeHrE, KOTOPOE MO3BOJISET BHITIOIHATD, aHAJTU3UPOBATh
BOKHEUIIINE WHKEHEPHBIE pacdyeThl 1 0OMeHuBaThbcsi uMU. OOydaromuecss MOryT
BHOCHUTB B 3TH MPOTPAMMBbI CBOM JJaHHBIE, YTO OOJIETYUT pelieHue 3a1a4d pa3padboT-
KU CUCTEM YIIPABIICHHUS.

UToOBI U3BIIEYh U3 MOAYJISI MAKCUMAIBHYIO TIOJIB3Y, OOYyYaronIuiics: JOHKEeH 00-
JaaTh HEKOTOPHIMM HaBbIKAMHU aHallM3a U CUHTE3a JIMHEWHBIX CHCTEM, KOTOpBIE
OH MpuoOpeTaeT, u3ydas nepes ITUM MOAYIb «PacueT aBTOMaTHYECKUX CUCTEM.

JlaHHBIN MOYJIb TIO3BOJIUT O0YUYAIOIIUMCS IOHUMATh BAXKHOCTh PA3IuyUs MEXK-
Ny peanbHbIMA (PU3UIECKUMH CUCTEMaMU M X MaTeMaTUYeCKUMHU MojaensMu. U,
XOTs YOeIUThCS B 3TOM MOXKHO TOJIBKO B PE3YJbTaTe MPaKTUUYECKOM IeITETbHOCTH,
oOyyJaronuiicst JOJHKeH OCO3HAaTh, YTO MOJOOHOE pa3inyune AeHCTBUTEIBHO CyIIe-
CTBYET.

JlaHHBII MOIYIIb MO3BOJIUT OOYYAIOIIUMCS IPUMEHSATh PA3INYHBIE METO/IBI MO-
JENUPOBAHUS C KOHKPETHBIM aHAJIM30M MX BO3MOXKHOCTEW, MPEETIOB MpUMEHe-
HUS, IPEUMYILIECTB U HEJOCTATKOB.

Monaynbs noaxoauT 00y4daroIMMCs, 3aHATBIM B MIPOLIECCE MPOECKTUPOBAHUS CH-
CTEM yNIpaBIICHUS, U Oa3UPYETCs HA MPAKTUUYECKUX HABBIKAX, TTOJYYCHHBIX B XOE
VH)XEHEPHOM ITPAKTUKHU.

IIpousBoacTBeHHOE 00yUeHHE U MPO(EeCCHOHATBHAA MPAKTHKA — HHKEHEP-
Hasl NPAKTHKA.

Pe3yabrarnl 00yuyeHust

1o 3aBepieHNIO JAHHOTO MOAYJISE 00YYarOIIUECs TOJIKHBIL:

1. 3HaTh METOABI MONYYCHUSI MATEMAaTHYECKOTO OMMCAHUS OOBEKTOB PETYIUPO-
BaHUSI.

2. [loHnMarp CymHOCTh aHAIM3a M CHHTE3a JIMHEWHBIX CUCTEM YTMPABICHUS C
00paTHOI! CBSI3bI0, METOIOB TAPAMETPUUECKOTO CUHTE3a CUCTEM YIIPaBJICHHUS.

3. 3HaTh METOJBI OLIEHKH KauecTBa MPOIECCa PEryIMpOBaHUs U YCTOWYHUBOCTH
JUHEWHBIX CUCTEM aBTOMATUYECKOTO PEryJINPOBAHUS.

4. 3HaTh IPOTPAMMBbI KOMIIBIOTEPHOTO MOJEIMPOBAHUS JIJIsl PACYETOB U HCCIIe-
JIOBaHHUS MPOLIECCOB U CUCTEM.

5. [IpumeHsTh HA MIPAKTHUKE METOABI KOMITBIOTEPHOTO MOJICIMPOBAHUS B pa3pa-
OOTKE CUCTEM PETYTUPOBAHMUS.

Coaep:xanune MoayJast

1. 3HaTh MeTOABI MOJYyYEeHHUS] MATEMATHYECKOTO ONUCAHNUS 00bEKTOB pery-
JIMPOBAHUS

[Tonarue obwekTa perynupoBanus. OnpeaenacHue CTPyKTypbl 00bEKTa, €ro cTa-
TUYECKUX W JUHAMUYECKUX XapaKTepUCTHK. MareMaruuecKuil anmapar Mojieiu-
poBanus. OnpeneneHue nopsiaka 1uddepeHIaIbLHOTO YPaBHEHUS, OIMCHIBAIOIIC-
ro 00bekT. O1ieHKa BXOAHBIX CUTHAJIOB U BO3MYIIICHUH, EUCTBYIOIINX HA OOBEKT,
UX CTaTUCTUYECKHE XapaKTEPUCTUKHU, TOUKH MPUIIOKEHHU S, MAKCUMaIbHbIC aMILIH-
Tyzbl. [IOHSITHE AMHAMUYECKOTO 3ara3/IbIBaHMUs.

AHQIATHYECKUE METOJIBI TIOJyYCHHUS MaTEeMaTHYECKOTO OMMCAaHUs 0OBEKTOB pe-
TYJIUPOBaHUs. YpaBHEHUS, ONMKUCHIBAIONINE (PU3UKO-XUMHUYECKHUE U SHEPTETUUECKUE
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MPOIECCHI, TPOTEKAIOIINE B MCCIEAYEMOM OOBEKTE. YpaBHEHHUS MaTepHAIBHOTO
Oananca. Onucanre 00bEKTOB perynupoBanus quddepeHnnanrbHbIMU ypaBHEHH-
SIMHM B YaCTHBIX ITPOU3BOTHBIX.

DKCTIepUMEHTAJIbHBIE METOJIbI MOYYEHUSI MATEMAaTUUECKOTO OMHUCaHUsT 00BEK-
TOB PETYJIMPOBAHUS C IPOBEICHUEM CEPHIA IKCIIEPUMEHTOB Ha peaabHOM. [loHsTHE
KpUBOM pa3roHa, MoJy4eHHe KPUBOU pa3roHa 0ObEKTa pPeryIupoBaHusl, Onpeese-
HUE JTUHAMUYECKUX CBOMCTB 00BEKTa MO ero KpuBoi paszrona. Meron OpmaHca,
YaCTOTHBIM METOJI OTIPEICIICHHS IMHAMUYECKUX XapaKTEPUCTHK, OIIPEIeTICHHE T1a-
pamMeTpoB OOBEKTa YIPABICHUS METOIOM HAMMEHBIIINX KBaPATOB.

KomOuHMpOBaHHBIE METOBI MOTYUYEHUSI MATEMAaTHYECKOTO ONMUCAHUS 0OBEKTOB
ynpapiieHus. Vcnonb30BaHNe aHAIUTHYECKHU TTONYYCHHOW CTPYKTYphl 0OBEKTa B
OTIPEJICIICHUH €€ MTapaMeTPOB B XOJI€ HATYPHBIX IKCIIEPUMEHTOB.

2. [loHMMAaTh CYIIHOCTH AHAJIN3A U CHHTE3a JIMHEHHBIX CUCTEM YIIPABJICHUS
¢ 00paTHOIl CBSA3bI0, METOA0B NMAPAMETPUYECKOI0 CHHTE3a CHCTEeM YIpaBJie-
HUSA

MareMaTrrnueckoe OMMCaHUe CUCTEM aBTOMATHYECKOIO PETyIUpPOBAHUS C TTIOMO-
1ipio qudepeHnnanbHbIX YpaBHEHUH, JIMHeapU3aIus, nepeaaTouHasi GyHKITUsI.

3ajaun aHaJIM3a CUCTEM YNPAaBJICHUS, ONPEACIICHUE €€ XapaKTePUCTUK WU MO-
BEJICHUE B 3aMKHYTOM COCTOSIHUH.

3ajaun CUHTE3a CHCTEM YyIpaBJICHUs, 3aJaHUE KETAEMbIX XapaKTEPUCTUK WUIIU
MOBEJICHUSI CUCTEMBI, OIIPEICIICHUE CTPYKTYPbl 3aMKHYTOM CUCTEMBI JIJIsl YIOBJIET-
BOpEHUS TPeOOBAHUSIM K €€ KaueCTRY.

Omnpenenenue 3aMKHYTON CHCTEMBI, B KOTOPOW BXOJbI SBISIIOTCA (DyHKIIUEH ee
BBIXO/IOB, 1 HA0OOPOT.

3amavya BRIOOpA CTPYKTYPHI YIPABISIIOIIETO YCTPOMCTBA M3 HAOOpa M3BECTHBIX
MIPOMBIIIJIEHHBIX PETYISATOPOB U ONPE/ICICHUE €T0 HACTPOCUHBIX MapaMeTPOB.

Mertoibl onpeiesieHHs] HACTPOEUYHBIX [TapaMETPOB TUIIOBBIX IPOMBIIUIEHHBIX pe-
T'YJISITOPOB: JIOTApU(PMUUECKUX aMIUTATYHO-4aCTOTHBIX Xapakrepuctuk (JIAUX),
pPaCHIMPEHHBIX AMIUIUTYIHO-4aCTOTHBIX xapakTepuctuk (PAUYX), meToas! mpubau-
’KEHHOTO pacyera.

DKCIEPUMEHTAIbHBIE METOJbI HACTPOUKHU TUIIOBBIX PETYIATOPOB: METOJ HE3a-
TyXaroluX KoJeOaHU U METOJ] 3aTyXarIINX KojIeOaHuH.

3. 3HaTh MeTObI OLIEHKH KayecTBa MPOLecca PeryJiupoOBaHUA U YCTONYH-
BOCTH JIMHENHBIX CHCTEM AaBTOMATHYECKOT0 PeryJIMpPOBaHUS

[TokazaTenu kayecTBa MEPEXOJHOIO Mpolecca 3aMKHYTOM CUCTEMbI aBTOMATH-
YECKOr0 PeryIrupoBaHUsI.

[TepexoaHbie MPOLIECCHI MPU TUMOBBIX BO3JCHUCTBUSX HA CUCTEMY: €IMHUYHAsS
cTyneH4aras PyHKIMs, UMITYJIbCHOW (pyHKIMU, rapmMmoHuYeckor GpyHKuuu. OreH-
Ka KaueCTBa CUCTEMbl AaBTOMAaTUYECKOIO PETYJINPOBAHUS IIPU BO3ICHCTBUM HA HEE
€IMHUYHOTO CTYNEHYAaTOr0 BO3/ICUCTBUS.

[TepexoaHast XapaKTEepUCTUKA 3aMKHYTON CUCTEMbBI aBTOMATUYECKOTO PErYIUPO-
BaHusl. [IpsiMble OlICHKM KaueCcTBa peryaupoBaHusi (BpeMsi peryJIupoBaHusl, iepepe-
TYJIMPOBaHUE, YACTOTA KOJICOAHMI, YHCIIO KOJIEOAHUM, BPEMsI TOCTHYKCHHSI TTIEPBOTO
MakcUMyMa, BpeMsi HapacTaHUsl MEPEXOHOTO Mpoliecca, IeKPEMEHT 3aTyXaHUsl U

JIpyTHe).
OreHka Ka4ecTBa CUCTEMbI aBTOMATHYECKOTO PETyTHPOBAHUS ITPU BO3ICHUCTBUU
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Ha Hee TApMOHHYECKOTO CUTHaJa. AMIUTUTYTHO-9aCTOTHAs XapaKTePUCTHKA, (a3o-
YacTOTHAs XapaKTepUCTHKA, aMIUIUTYHO-(a30Basi XapaKTepUCTUKa, JorapupMu-
gyeckasi xapakTepucTuka. KocBeHHbIe oKa3aTenu KadecTBa PeryaupoBaHus: MOKa-
3areb KoJebaTeIbHOCTH, pE30HAHCHAs YacTOTa, I10JI0Ca IPOIYCKaHMs, 3a1achl IO
aMIUIUTYZIE U IO a3e.

HccnenoBanue ycTOMYMBOCTH CUCTEMbBI aBTOMATUYECKOTO PETYITHUPOBAHMSL.

4. 3HaTh NMpPOrpaMMbl KOMIBLIOTEPHOr0 MOJAEJIMPOBAHUSA [JIs1 PACYETOB W
HCCJIeIOBAHUS MIPOLECCOB U CHCTEM

Cucrema KOMIBIOTEPHOU anreOpbl M3 Kjacca CHCTEM aBTOMATU3MPOBAHHOTO
npoektupoBanus Mathcad. Haznauenue, unrepgeiic, Bu3yanusanus pe3ylibTaToB
MaTeMaTu4deckoro mojaenupoBanus. Mcnonb3oBanus Mathcad B 00ydyeHuu, BbIUHC-
JICHUSX U MHXKEHEPHBIX pacueTax.

[Taker mpuKIaAHBIX TIPOTpaMM JIJIsl PEIICHUs 3a7ad aBTOMATH3AIMN TEXHUYE-
ckux pacuetoB MATLAB. HaGopb! criennanu3nupoBaHHbIX MATEMATUYECKUX (PYHK-
IIUH JJ19 HAyYHBIX U UHXKeHEepHBIX pacueToB. MHTepdeiic MATLAB u xomaH1HBIM
A3bIK. ABTOMaTH3alMsl 3arpy3Ku JIaHHbIX. Perienue 3a1a4 aHanu3a JaHHbIX U Ma-
muHHOTO 00y4eHwus. PazpaboTka anropuTMoB.

I'paduueckas cpena mmuraumoHHoro Moxaenuposanus Simulink. [Toctpoenue
JTMHAMUYECKUX MOJIEJICH CUCTEM ITPH MOMOIIH OJIOK-rarpaMM B BUJIE HAPaBIICH-
HBIX TpadoB. bubnuorexku 6JI0KOB sl MOACIUPOBAHUS SJIEKTPOCUIIOBBIX, MEXaHU-
YECKUX U THAPABIMYECKUX cuUcTeM. [IpuMeHeHue mMoJeabHO-OpUEeHTUPOBAHHOTO
N0JIX0/1a MIPH pa3pabOTKE CUCTEM YIpPaBICHUSI.

Busyanbnbiii  a3pik  mporpammupoBaHusi VisSim. Haznaduenwe mnporpamMmbi
VisSim.

[TonsiTue o mpuHIMNax GyHKIMOHUPOBAHUS MporpaMMbl VisSim. ['paduaeckuii
untepdeiic VisSim. [Ipunuunsl nocrpoeHuss moxeneit B cpeae VisSim. Mcnonb-
3oBaHue rpaduyueckux 610k0B VisSim. [IpuHIMIBI yripaBiIeHUs MOACIBIO U TIO-
Jy4Y€HUs Pe3yJabTaToB MOJEINPOBaHus. MoaenupoBaHusi AMHAMUYECKUX CUCTEM U
mpoeKkTHpoBaHue B VisSim.

S. IlpuMeHATh HA NMPAaKTHKe METOAbI KOMIIBIOTEPHOI0 MOAEIMPOBAHMUSA B
pa3padoTKe CUCTEM peryJIMpOBAHUSA

Hcnonp3oBaHue OAHOTO U3 METOJ]a KOMIIBIOTEPHOI'O MOJIEJIMPOBAaHUS OOBEKTOB
pPEryIupOBaHus: JIEKTPUUYECKUX LIENEH, MEXaHUYECKUX CHUCTEM B JIMHEWHBIM U
BPALAIOIIMMCS [IEPEMEILICHUEM, JIEKTPOMEXAHUUECKUX CUCTEM, TaTYUKOB U JP.

Hcnonp30BaHNE METOIOB KOMITBIOTEPHOTO MOJEIMPOBAHUS I BU3yaIU3aluU
NEPEXOJIHBIX MPOIIECCOB B 0OBEKTAX PETYIUPOBAHUS MIPU HAHECEHUHU Ha BXOJ TH-
ITOBBIX BO3JICHCTBUM.

Hcnonp30Banue 0gHOTO U3 METOIa KOMIIBIOTEPHOI'O MOJIEIIMPOBAHUS JIMHEUHBIX
CUCTEM PETYJIUPOBAHUS.

Hcnonp3oBanue 0MHOTO U3 METOAA KOMIIBIOTEPHOIO MOAEIUPOBAHUS IS OLICH-
KM MPSIMBIX [MOKA3aTENEN Ka4eCTBA MPOLEcCa aBTOMATHYECKOTO PETYJINPOBAHUS.

Hcnonp3oBanue 0MHOTO U3 METOAA KOMIIBIOTEPHOIO MOAEIUPOBAHUS IS OLICH-
KM YCTOMYMBOCTH aBTOMAaTUYECKOW CUCTEMBI PETYJINPOBAHUS.
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Pe3yabTarhl 00y4eHHsi M KPUTEPHH OLEHKH

Pesyabrarnl 00yuyeHust
1ocJie YyCIelHoro 3aBep-
LIEHUS 3TOr0 MOAYJIsI 00y-
YyaeMbli:

Kpurepuu ouenku
O0y4yaeMblil 10/IKEH:

PO 1 3nare MeToIbI TTOMTY-
YEHUST MaTEMaTHYECKOTO
onucaHusi 00bLEKTOB PETyJIu-
pOBaHUS

1.1 BeiOupats MeTOIBI MOACTHPOBAHUS 0OBEKTOB
pEryJIMpoBaHus JJIsl peIIeHUS] TPAKTUYECKUX 3a-
a4

1.2 IIpuMeHsATh MaTEMAaTUYECKUI arapar Mojie-
JMPOBAHUS

1.3 Pa3pabarbiBaTh aHATUTUYECKUE MOJIENIA 00b-
€KTOB PETYIUPOBAHUS TOMOIIIbIO AU depeHIu-
aJbHBIX YPAaBHEHUN

1.4 TIIpuMeHSTh SKCIIEPUMEHTAIIbHBIE METO/IbI T10-
JyYEHHUs MaTeMaTUYE€CKOro ONMCaHusl 00BEKTOB
1.5 Tlomy4ars KpUBYIO pa3roHa 00bEKTa Peryiu-
pPOBaHMS U annpoOKCUMUPOBATh €€ TudpepeHin-
aJbHBIM YpaBHEHUEM TPeOyeMOoro mopsiakKa

PO 2 IToHumare CyuiHoCTh
aHaJIn3a U CUHTE3a JUHEH-
HBIX CHUCTEM yIPaBJICHUS C
00paTHOM CBSI3bI0, METOJIOB
napaMeTpUueCcKoro CHHTE3a
CUCTEM YIIPaBJICHUS

2.1 OOBSACHATH CYIIHOCTh U 33J1a4¥ aHAJIu3a U
CUHTE3a CUCTEM YIIPABIICHUS

2.2 YMmeTh pa3zpabarbiBaTh MATEMAaTUYECKOE OIU-
CaHHE CUCTEM aBTOMATHUYECKOTO PETYINPOBAHMS
¢ oMo1ibio AuddepeHnaIbHbIX ypaBHEHUH U
NepeaaToOuHbIX (QYHKITHMA

2.3 MopnenupoBaTh CUCTEMY aBTOMaTUYECKOTO
PEryIMpOBaHUs C UCIIOIb30BAHUEM TUITOBBIX IIPO-
MbILIUIEHHBIX perynstopos 11, U, TTU, TTN]]

2.4 IIpuMeHATh aHAUIUTUYECKUE U DKCIIEPUMEH-
TaJIbHbIE METOBI PACYETA HACTPOEK TUIIOBBIX pe-
rynstopos 11, W, TTH, TTN/]

PO 3 3Harp MeTO/IbI OLIEHKU
Ka4eCcTBa MPOLECca PETyIIn-
POBaHUA U YCTOMYUBOCTH
JIMHENHBIX CUCTEM aBTOMa-
TUYECKOTO PEryIMpPOBaHUS

3.1 OOBSCHATH CYIIHOCTh EPEXOTHOTO MPOIIEC-
Ca CUCTEMbI aBTOMAaTHUYECKOI'0 PETYIUPOBAHUS C
00paTHOM CBSA3BIO U CIIOCOOBI €0 MOIYYESHUS IS
OTpEIEIICHHs MPSIMBIX OLIEHOK KaueCTBa PEryJiu-
poBaHUs

3.2 OueHuBaTh KA4ECTBO PErYAUPOBAHUSA T10 TTe-
PEXOIHOM XapaKTEPUCTUKE CUCTEMBI aBTOMAaTHYe-
CKOTO PEryJIMPOBaHUS C OOPaTHOM CBSA3BIO

3.3 Tlony4ars aMIUIUTYAHO-4aCTOTHYIO, (a3oya-
CTOTHYI0, aMIUIUTY/IHO-(a30BYI0 U Jiorapudmu-
YECKYIO XapaKTepUCTUKA CUCTEMbI aBTOMATHYE-
CKOTO PEryJIupoBaHUs

3.4 UccnenoBaTh CUCTEMY Ha YCTOWYUBOCTD
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PO 4 3narp nporpammel 4.1 OOBACHATH KOMIIBIOTEPHOE MOACIUPOBAHNE

KOMITBFOTEPHOI'O MOJIEIIN- IIPOLIECCOB U CUCTEM

pOBaHUA I PaCYETOB U 4.2 BpiOuparhb mporpaMMy KOMIBIOTEPHOTO MOJIE-

UCCJIEIOBAHUS ITPOLIECCOB U | JIMPOBAHUS JUIsl PEIIEHUS ITPAKTUYECKUX 3a/1a4 B

CUCTEM pa3paboTKe CUCTEM aBTOMATUYECKOIO PEryJINPO-
BaHUs

4.3 BinangeeT HaBbIKAMH UCIIOJIL30BAHUSA KOMITBIO-
TEPHBIX MPOTPAMM ISl MOJISTUPOBAHUS MTPOIIEC-
COB U CUCTEM

PO 5 Ilpumensates Ha npak- | 5.1 Mcnonb30BaTh BBIYMCIUTENIBHYIO TEXHUKY B

THUKE METOJIbI KOMIIBIOTEP- | pacuerax MareMaTuyeCcKUX MojieNiel U OLICHKU
HOT'O MOJIEJIMPOBAHUS B pE3yabTaTOB MOJIETUPOBAHHUS

pa3pabotke cucteM peryinu- |5.2 CocTaBisTh OJOYHBIE CTPYKTYPbI 3aMKHYThIX
pOBaHUs CUCTEM aBTOMAaTUYECKOr0 PEryJIMpPOBaHUs B MPO-

rpaMMax KOMIbIOTEPHOTO MOAEIUPOBAHMUSL.

5.3 BusyanuzupoBath MepexoHble MPOLECCHI B
00BEKTaxX YNpaBJICHHUS U CUCTEMaxX PeryanupoBa-
HUSI METOAAMH KOMIIBIOTEPHOTO MOAEIUPOBAHUS
5.4 VccnenoBaTh Kaue€CTBO PETYJIUPOBAHUS MOJIE-
JI 3AMKHYTOHN CHUCTEMBI.

5.5 HccnenoBarb yCTOMYUBOCTh MOJIEIIA 3AMKHY-
TOW CHUCTEMBI PETYJIUPOBAHUS.

5.6 BBISIBIISATE CIIOCOOBI MOBBIIICHUS KAYECTBA pe-
TYJUPOBAHUS U YCTOWUYUBOCTH MOJIEII CUCTEMBI
aBTOMAaTUYECKOTO PErYJIUPOBAHUS

IO u IIIT 00 «MonyJib MPOU3BOACTBEHHOI0 00y4YeHHs U MPO(PeCcCHOHANb-
HOU NMPAKTUKH»

eanb u 3axa4a

[enpto M3ydeHust JaHHOTO MOYJIS ABIsIEeTCS (OopMHUpOBaHUE TPO(ECCHOHAb-
HBIX KOMIIETCHITUH, a Tak)Ke MpUOoOpeTeHne HEOOXOIUMBIX YMEHUN U OTIbITA MPaK-
TUYECKOUW pabOTHI TIO CIICIIMAIEHOCTH

BBenenue B MoayIb

Bunamu npakTHKU CTYJEHTOB, OCBaUBAIOLIMX IPOrpaMMy HOATOTOBKU CHEIU-
anucTa CpeJHero 3BeHa CpelHero npodeccruoHaIbHOrO 00pa30BaHus, SBISIOTCS:
yudeOHasl IpakTHKa U IPOU3BOJCTBEHHAs (IpodeccroHanbHast) npakTuka. [Ipous-
BOJICTBEHHAs MPAKTHUKA BKJIIOYAET B ceOs CIEAYIOUINE 3Tallbl: MPaKTUKa MO Mpo-
¢uno criennanbHOCTH (TI0 TTpodeccuoHanbHOMY Moxyito 1IM), npenauninomuas
IpaKTHKa U WHXEHEPHAas MPaKTHKA.

[IpaxTka no npopuito cnenuagsbHOCTH HalpaBieHa Ha GOopMHUpOBaHUE Y 00y-
Yaromierocst OOMMX U MPoQecCHOHaIbHBIX KOMIIETEHIINH, MpUoOpEeTeHHE MPaKTHU-
YECKOI'0 OMbITA U PEAIU3YETCs B paMKaxX MpoPeCcCHOHAIBHBIX MOIYJed 00pa3oBa-
TEJIbHOU ITPOTPAMMBI.
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IIpenaumioMHasi TpakTUKa SBISAETCA 3aBEPILIAIOIIMM 3TallOM MOATOTOBKHU
CHEIMAINCTa TI0 KBaTM(DUKAIIUU « IITEKTPOMEXAHUK» U MTPOBOAUTCS MOCIIE OCBOE-
HUS CTYJIEHTaMU MPOrpaMMBbl TEOPETUUECKOTO U MTPAKTUUECKOTO 00yUYEHUSI JIJIsl OB-
JaJICHUS BBITYCKHUKOM TI€PBOHAYAILHBIM TIPO()ECCHOHAIBHBIM OIBITOM, TIPOBEP-
K1 MPpOodeCCUOHATBHON TOTOBHOCTU OYIYIIErO CHEHUATUCTAa K CaMOCTOSTEIbHOM
TPYIOBOH JesATEIHLHOCTH. B X0/1€ MpeaIuIiuioMHON TPaKTUKKA CTYIEHT MpruoOpeTa-
€T ONBIT: CAMOCTOATEJIbHOU pabOThI 10 BHIOpaHHOU TeMme, paboThl B MCCIIEI0BA-
TEJILCKOU TPYIITe HaJl pealibHOM 3aaueii, paboThl ¢ 000py/I0BAaHHEM U MaTepuraa-
MU; 3HAKOMUTCSI C UCTIOJIb3YEMbIMH METOJIJAMU UCCJIEIOBAHUM, POU3BOAUT COOP U
aHaJIN3 MaTepUasioB, HEOOXOIUMBIX JIsl BBITIOJTHEHUS BBIMTYCKHOW KBajgu(UKAIIH-
OHHOM palOThI (IUIJIOMHOTO ITPOEKTA).

NuxeHepHast npakTUKa SIBISETCS 3aBEPILIAIOIIMM ITAIlOM IMOArOTOBKHU CIIELHa-
JaucTa 1o KBaudukanuu « Miaammi nHKEeHep N0 aBTOMaTU3aIluu TEXHOJIOTrn4e-
CKUX TPOIIECCOBY, IEJIbI0 ATOTO ATara MPAKTUKU SBISETCS: YITyOleHHe 3HaHWM
CTYJEHTOB MyTEM MPAKTUUECKOTO U3YyUYECHUS CPEJICTB U CUCTEM aBTOMAaTU3allUU U
nH(pOpPMAaTHU3AIMU TTPOU3BOJICTBA; 3aKPEIUICHHE TEOPETUYECKUX U MPAKTUYECKUX
3HaHUH, MOJTYUYECHHBIX CTYJICHTAMU MPU U3YUYCHUH 0a30BbIX U MPO(ECCHOHATIBHBIX
MOJyJIEH; M3yUeHHUe IOJDKHOCTHBIX 0053aHHOCTEH TEXHUYECKUX pAOOTHUKOB TIPE/I-
MPUATUIA; YKOHOMUYECKUX BOMPOCOB OPraHM3alMU U TUIAHUPOBAHUS MPOU3BOI-
CTBa; BOIIPOCOB 0OeCTIeueHUs 0€30MaCHOCTH KU3HEIEATEIbHOCTH Ha TIPEATPHUSITUN.

Pe3yabTarnl 00yuyenust
o 3aBepuIeHUIO JAHHOTO MOAYJIS 00yYaroIUecs JOJIKHBI:

1. YMeTb BBINIOJIHATH HECIOKHBIA PEMOHT MPUOOPOB U YCTPONUCTB aBTOMATUKH.

2.YMeTb BBINIOIHATH PA0OTHI 10 MOHTAXY TPYOHBIX U AIEKTPUUECKUX ITPOBOIOK
CHUCTEM aBTOMAaTHU3ALINHU.

3. YMeTb BBINOJIHATH pa0OThI IO MOHTAXY U SKCIUTyaTalluyi IpuOOPOB U CPE/ICTB
aBTOMAaTH3aLINH.

4. YMeTb BBINOIHATH pabOTHI IO HaJaKe CUCTEM KOHTPOJISI U aBTOMaTHYECKOTO
peryJanpoBaHus.

5. 3HaTh dTanbl pa3pabOTKHU, KOMIUIEKTAIMIO 1 0QOPMIICHHE TPOEKTHOMN TOKY-
MEHTAallUU, UCIIOJIb3YyEeMOM JUIsl MOHTAXKa, HaJAJKU, OOCITYKMUBaHUS U HKCILTyaTa-
UM pACIIPEAEICHHBIX CUCTEM YIIPABJICHUS TEXHOJIOINYECKUMU IIPOLIECCAMU

Conepxanne MoxyJast

1. YMeTh BBINOJHATH HECJI0KHbI PEMOHT NPUOOPOB U YCTPOIICTB ABTOMATHKHU

CrnecapHo-MexaHn4eckasi 00paboTKa MaTepuaioB C IPUMEHEHUEM HU3MEPUTEIb-
HOTO MHCTPYMEHTa — JINHEEK, IITaHTeHLIUPKYJIs, YPOBHS, pe3bOoMepa, 111adIoHOB
¥ IIIyTIOB.

Pe3ky meTanna HOXKOBKOI; pyOKa MeTaJula B TUCKaX, Ha IJIUTE UM HAKOBAJIbHE;
npaBka 1 TMOKa TpyO Ha TpyOorubax; CBepJeHHe OTBEPCTUN U 3€HKOBaHUE, Hape-
3aHHE PE3bOBbI.

HepasbemHuble coenquHeHus TpyO — cBapka U maiika, IpUMeHseMbIe MaTepHabl,
WHCTPYMEHTBHI, PUCIIOCOOIEHUSI U 000pyI0BaHUE.

PazwemubIe pe3n0oBbIe U (praHIeBbie coequHeHus. [Ipokiiaqounbie MaTepuasl,
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UX BBIOOp IO MapaMeTpaM U CBOMCTBAM TEXHOJOTUYECKHUX CPE/I.

Bnagenue HaBbIkaMu pabOThl ¢ HHCTPYMEHTOM U IIPUCIIOCOOICHUSIMMU.

Jly>xeHune mpoBOJIOB, NTalKa 3JIEKTPOMOHTAXKHBIX COCIMHEHU; pa3AeIKa, COEIN-
HEHHE, OTBETBIICHUE U OKOHIIEBAHUE ITPOBOIOB.

Brianenue MeToiMKoil BBIMOIHEHUS! PEMOHTHBIX pa0OT 10 MHCTPYKIUSAM U HOP-
MaTHBaM.

PeMOHT nepBUYHBIX U3MEPUTENBHBIX MPE0OpazoBareneil TeMneparypbl; pEMOHT
npuOOPOB aBICHUS U Pa3PSKECHUS.

be3onacHOCTb MpH BHIMOJHEHUH CIIECAPHO-MEXAHUUECKUX U PEMOHTHBIX PadoT.

2.YMeThb BBINOJIHATH PA00THI 10 MOHTAKY TPYOHBIX U 3JIEKTPHYECKHUX
NMPOBOIOK CUCTEM aBTOMATH3allUM.

TexHuueckas JOKyMEHTaIUsl HA MOHTaX TPYOHBIX U AJIEKTPUUECKUX MPOBOJIOK.

Krnaccudukanus TpyOHBIX IPOBOJOK, IPUMEHSEMbIX B CUCTEMax aBTOMaTH3a-
MY TEXHOJIOTMYECKUX IpoueccoB. PazdouBka Tpacc TpyOHBIX MPOBOIOK U MPUBS3-
Ka K CTPOUTEIBHBIM U TEXHOJIOTMYECKUM KOHCTPYKIUAM. [Ipokitagka HapyKHBIX U
BHYTPEHHUX TPYOHBIX MPpoBOAOK. [Ipokiiagka TpyOHBIX OJIOKOB.

[Ipokiagka 37eKTpOIPOBOAOK OTKPBITHIM CIIOCOOOM, B TYHHEISIX, B KAOEJIbHBIX
KaHallaX, B KOpoOax M 3allUTHBIX TpyOax. [Ipo3BoHKa 1 MapKUpPOBKA 3IEKTPOIPO-
BOJIOK. McribITaHue U c1aya B SKCIUTyaTaluIo.

TexHuka 6€30MaCHOCTH IPU MOHTAXE TPYOHBIX U 3JEKTPUUECKUX TPOBOIOK.

3. YMeTh BBINOJIHATH pa0d0ThHI 10 MOHTAKY M IKCILIyaTAllMU IPUOOPOB U
CpPeACTB aBTOMATH3ALUH.

TurnoBblie YepTEKHU YCTAHOBKH 3aKJIAJHBIX KOHCTPYKIMI U OTOOPHBIX YCTPOMCTB.
MOHTaXHO-IKCILTyaTallMOHHbIE MHCTPYKLMHU 3aBOJOB-M3TOTOBUTENIEH NPUOOPOB
U cpeAcTB aBToMaru3aumu. [IpeagmMonTaxHas npoBepka NpuOOpPOB U CPEJICTB aBTO-
MaTu3aly. YCTaHOBKA MPHUOOPOB «II0 MECTY» U Ha IIUTax. TexHuueckue TpedoBa-
HUS K YCTaHOBKE MEPBUYHBIX MPeoOpa3oBaTesiel TeMreparyphbl, JaBIeHUs, pacxo/a,
YPOBHs1, KOHLICHTPALIUX U APYTUX TEXHOJIOTHUECKUX [TapaMETPOB.

TexHuka 6€30MaCHOCTH MPU MOHTaXe NPUOOPOB U CPEJICTB ABTOMATHU3AIU Y.

4. YMeTh BBINOJHATH PA0OTHI 0 HAJAJAKE CHCTEM KOHTPOJIS U aBTOMATH-
YeCKOro peryjaiupoBaHus.

B 00bemM nmycko-HasnagouHbIX paboT BXOMST:

- [IpoBepka BBIIIOJIHEHHOTO MOHTAXa;

- CormntacoBanue ajpecoB U (pa3supoBKa MapamMeTpoOB KaHAJIOB CBS3U, MIPOBEPKA
IIPAaBUJIBHOCTH IPOXOKIECHUS CUTHAJIOB;

- [IpoBepka, HacTpoiika mapaMeTpoB U BKIIOUEHHE LIeTeil, OJIOKOB MUTAHUS;

- [IpoBepka n HacTpOMKa JIOTUYECKUX U BPEMEHHBIX B3aUMOCBSA3EH, CUCTEM 3a-
IIUTHI, CATHAJIU3A1[UU, OJJOKUPOBKHU U YIIPABIEHUS;

- ®a3upoBKa U KOHTPOJIb XaPAKTEPUCTUK UCIIOJHUTEIBHBIX MEXaHU3MOB;

- [IpoBepka NpaBUIBHOCTH MPOXOKICHHS CUTHAJIOB;

- IIpenBapurenbHOE OIpeieIeHHE XapaKTepUCTUK O0ObEKTa, pacyeT U HaCTpOKa
napaMeTpOB aImaparypsl;

- [loaroroBka u BK/IOUEHUE B pabOTy CHCTEM KOHTPOJIS U aBTOMAaTU3aluU JJis
WH/JVMBHUYaJIbHBIX UCIIBITAHUN;
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- ABTOHOMHA# Hanajaka kaHayioB u 3agad ACYTII;

- PaGoThI M0 KOMIUIEKCHOM HaTaIKEe CUCTEM KOHTPOJISI 1 aBTOMAaTUKH, JIOBEJICHUE
WX MapaMeTPOB HACTPOUKH JIO 3HAYECHUM, TTPU KOTOPBIX CUCTEMbI MOTYT padoTaTh
IIPU SKCILTyaTaluu.

- OdopmiieHrE TPOTOKOJIOB MPOBEPKU CUCTEM OJIOKUPOBKHU M JIPyroi padboueit
JIOKYMEHTALINH.

5. 3Harp 3Tanbl pa3padoTKH, KOMILICKTAUI0 U O(opMieHHE NMPOEKTHOI
TOKYMEHTALMH, MCMOJIb3yeMOH JIsi MOHTA)Ka, HAJIAJAKH, OOCIY:KUBAHUS W
IKCIJIYAaTAMM PacCHpeleSIeHHbIX CHCTEM YNPABJEHHUS TEXHOJOINYeCKUMH
npoueccamMmu

Orarnel pa3padotku ACY TII u craquitHOCTh TPOSKTUPOBAHUS: TEXHUKO-IKOHO-
MHUYECKOE€ 000CHOBaHUE, TEXHUUECKOE 3a/laHUE, TEXHUYECKUN MPOEKT (Uiu pado-
yasi IOKYMEHTalus), SKCIEPUMEHTAIIbHOE BHEAPEHHE, MTPOMBIILIJIEHHAs KCILTya-
Talus.

HopmaruBhasi moxymeHTarusi, onpenesnstomas oomue TpeOoBaHUs, MOPSIOK
pa3pabOTKHU, COCTAB MPOEKTHOW JOKYMEHTAIMU U MOPSAJIO0K €€ KOMILJIEKTOBAaHHS.
Hcxoanblie qaHHble 1715 TpoeKTUpoBaHusa. CTPYKTYypHBIE CXEMbI paCPEIeTICHHbBIX
CUCTEM YIIPABJICHUS] TEXHOJOTMUYECKUMU Tporieccamu. CpencTBa MogydeHusl UH-
dbopManuu 0 TMPOTEKAHWH TPOIIECCa M CPENICTBA Tepenayn dToi MHGOpMaINK B
[JIK.

QOYHKIMOHAIBHBIE CXEMbl aBTOMATHU3aLUH, 3JICKTPUUYECKUE MPUHIMIUAIBHbBIE
CXEMbl KOHTPOJIS, PETYJIMPOBAHUS, CUTHAIU3AIINY, YIIPABICHUSI dJIEKTPOMEXaHU3-
MaMH M MHEBMOABTOMAaTHKOW, MPUHLMIHNAIbHBIE CXEMbl NMUTAHMS, MOHTAXKHBIE
CXEMbl U YEPTEKH OOIIMX BUJIOB IIUTOB U IMYJIBTOB, CXEM BHEIIHUX COEAUHEHUM
AIIEKTPUUECKUX U TPYOHBIX MMPOBOJIOK.

TexHuueckre U MPOrpaMMHBIE CPEJICTBA ISl Pa3pabOTKU TEKCTOB U YepTeKei
npoekTa apromaru3zanuu, CAIIP.

Pe3yabTarhl 00y4eHnsi M KPUTEPHH OLIEHKH
Pe3yabTarnl 00yueHust Kpurepuu oueHku
NocJjie ycHemHoro 3agepuieHuss | O0yuyaemblii 10JI5KeH:
3TOT0 MOYJIf1 00y4aeMblii:

PO 1 YmeTp BBITIONHATH He- 1.1Bnanets HaBbIKaMU PabOTHI C HHCTPY-
CJIOXHBIN PEMOHT IPUOOPOB U MEHTOM U MPHUCIIOCOOICHUSIMU
YCTPOWCTB aBTOMAaTUKHU 1.2BbIsBISATH NIPUYMHBI HEUCIIPABHOCTH Pe-

MOHTHPYEMBIX TPUOOPOB

1.3Bnaners METOAMKOMN BBIITOJIHEHUS pe-
MOHTHBIX pa0OT MO UHCTPYKIUSAM U HOpMa-
TUBaM
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PO 2 YmeTp BBIIOIHATH PaOOTHI
10 MOHTaXy TPYOHBIX U JJIEKTPU-
YECKHMX ITPOBOJOK CUCTEM aBTOMa-
TU3aLUU.

2.1BbIOuparh ¥ IPUMEHSATH MOHTAXKHBIH
MHCTPYMEHT U TPUCTIOCOOICHHUS ISl TIPO-
KJIaIKU TPYOHBIX M SJEKTPUYECKUX JTMHUHN
2.2BBINOTHATH MPOKJIAJIKY, MAPKHPOBKY U
MOJKJIIOUEHHUE TIPOBOJIOB U Kalenen
2.3BBINOTHATH MPOKJIAKY UMITYIbCHBIX,
KOMaHHbBIX, TUTAIOUINX U BCIIOMOTATEIb-
HBIX TPYOHBIX IPOBOIOK

2.4 CoOmronars TpeOOBaHUS TEXHUKU O€30-
MACHOCTH ITPH MOHTAXKHBIX

PO 3 YMmeTh BBINOMHATH PaOOTHI
II0 MOHTAXy M 3KCIUTyaTaluu
npuOOPOB U CPEACTB aBTOMATH3a-
117078

3.1Bb10MpaTh U TPUMEHSATH MOHTAKHBIN
UHCTPYMEHT U IPUCTIOCOOJICHUS AJIs TIPO-
KJIQJIKA TPYOHBIX U DJIEKTPUUYECKUX JTUHUM.
3.2BBINOAHATH NPOKIIAJIKY, MAPKUPOBKY U
MOJIKJIFOYEHUE TIPOBOJIOB U Kadee
3.3BBINOIHATH MPOKIAJAKY UMITYJIbCHBIX,
KOMaH/JTHBIX, TUTAIOIINUX U BCIIOMOTaTelb-
HBIX TPYOHBIX TPOBOAOK

3.4 CoOmronarb TpeOOBaHUS TEXHUKU 0€30-
NACHOCTH MPHU MOHTaXHBIX

PO 4 Ymerp BBITIONHATH PabOTHI
M0 HAJIAJIKE CHUCTEM KOHTPOJIS U
ABTOMAaTHYECKOTO PETyIupOBaHUS

4.1 Onpenenars MOCIeI0BaTeIbHOCTD pa-
00T 110 aBTOHOMHOM HaJIaIKe IPHUOOPOB HA
00BeKTe

4.2 YMeTp uCIosb30BaTh yCTPOWCTBA U all-
naparypy JJis HaJlaJIOYHbIX paboT

4.3 BpINOJMHATH IPOBEPKY, HACTPOUKY Mapa
METPOB U BKJIIOUEHHUE 1IeTIeH, OJJIOKOB MUTa-
HUS

4.4 BeInosHATE 60J1ee CI0KHbBIE PaObOTHI 1O
HaJIaJIKe M0/I PyKOBOJCTBOM HMHKEHEpa-Ha-
Ja9MKa.

4.5 CobOmrogarh TpeOOBaHUS TEXHUKH 0€30-
MAaCHOCTH MPH HATAJ0YHBIX padoTax
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PO 5 3uare s3tambl pa3paboTkw,
KOMIUIEKTAIMI0 ¥ opOopMIICHUE
NPOEKTHOW JOKyMEHTAllUW, WC-
NOJb3YyeMON Ui MOHTa)ka, Ha-
JaJKu, 00CITy>)KMBaHUSI U SKCILLY-
araly pacHpeiesICHHbIX CUCTEM
YOPABICHUSI TEXHOJIOTUYECKUMU
nporeccamu

5.1 Hcnons30BaTh HOPMAaTUBHYIO TOKYMEH-
TalUIo0 B pa3paboTKe MPOEKTHON JOKYMEH-
Tallly CUCTEMBI YIIPABICHUS

5.2 Pa3zpabarbiBaTh CTPYKTYPHbBIE CXEMBbI
pacnpeieIEHHbIX CUCTEM YIPABICHUS TEX-
HOJIOTMYECKUMU MTPOILIECCAMU

5.3 Beibupats cpeacTBa momyueHus: HHPop-
MalllH O MPOTEKAHUHU MPOILIEecca U CPEACTBA
nepeaayy 3Toi nHdopManuy B mporpaMMu-
pyemslii joruueckuii kKontposuiep (ITJIK)
5.4 BrnianeTh HaBbIKaMU pa3pabOTKH PyHK-
IIMOHAJIBHBIX CXEM aBTOMAaTHU3allUK 0a3upy-
romuxcs Ha npumenenuun [IK.

5.5 Pa3pabarbiBaTh NpUHIMIHATIBLHBIE, MOH-
Ta)KHbIE CXEMBI IPOEKTa aBTOMATU3ALINH C
npumeHenunem [TJIK.

5.6 OpopmIIATh TPOEKTHYIO TOKyMEHTA-
U0, UCIIOJIb3YS TpapruecKre u TEKCTOBBIC
PEIAKTOPBI, KOMIIBIOTEPHBIE CPEACTBA
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8. TosicHuTe/ibHAS 3aNIMCKA K MJIaHY Y4eOHOr0 npouecca
(y4eOHOMY I1aHY)

Y4eOHBIN TUIAaH PACKPBIBAET CTPYKTYPHOE COAEpKaHue MpodeccunoHaIbHON
MOJrOTOBKH, 00bEM YUE€OHOTO BPEMEHH 110 MOIYJISIM, TIOCJIEIOBATEIbHOCTD U3yYe-
HUST MOJTYJICH.

VYyebHast mporpaMMa u miiaH oO0y4eHHsI COCTOSIT U3 pa3IMYHBIX Moayieil. Tep-
MUH «MOJIYJIb» OOBSCHAET MOJIENb «00sIacTell 00ydeHuUs», KOTOPhIE MPEMOIAI0TCs
B COYETAHUU TEOPETUYECKUX U MPAKTUUYECKUX OJIOKOB. TakuMm 00pa3oM, KaxKblii
MOJZYJIb COCPEAOTOUYEH Ha OCBOCHHUH U PAa3BUTHM KOMIIETECHILIMM, KOTOPBIE MIpEaycC-
MaTPUBAIOTCS B paMKax MOJATOTOBKH IO CHENUAIBHOCTH.

[1nan oOyueHus Mo crneuuaibHOCTU «ABTOMATH3aLUS U YIPABICHUE» JIEIUTCS
Ha HECKOJIBKO ITUKJIOB Kypca 0Oy4eHHUS:

- OO0meodpa3oBare/ibHbIE MOLYJIH

- Oo0mwerymanurapusie moayau (Hanpumep: npodeccnoHaJIbHbIN Ka3ax-
CKHUM (PyCCKMii) A3BIK, AEJONPOU3BOIACTBO HA TOCYIAPCTBEHHOM fI3bIKE, IPO-
(peccHOHAIBLHBINA MHOCTPAHHBIN A3BIK, GU3MUYECKAs KYJIbTYpPa)

- ba3zoble o01enpodgeccuoHaIbHbIE MOLY/IH COAEPKAT YAChI TEOPETHYECKHUX
3aHATHI, 1A00PATOPHO-TIPAKTHYECKHUX PA0OT U NPOU3BOJACTBEHHOIO 00y4eHHA

- IIpo¢eccuonajibHbIe MOLY/IH TAKKe COAEPHKAT YaChl TEOPETHUYECKUX 3a-
HATHH, JTA00PATOPHO-NIPAKTHYECKHUX PA00T M NPOU3BOACTBEHHOIO 00y4YeHUs

- Monysm, onpenesisieMble OpraHu3anueil 00pa3oBaHusi (HApuMep: OCHOBbI
THAPABJIMKH, THEBMATUKYU U TEIVIOTEXHUKHU; OCHOBBI JHEPreTUKH ; ITeYH I{BETHOM
MeTAJLUIYPruu; ru0Kue aBTOMaTH3HPOBAHHbIE CHCTEMbI YIIPABJICHUS U T.[1.)

- IIpousBoacTBeHHOe 00y4eHHe M NMPO(ecCHOHAIBLHAS NMPAKTHKA BKJIIO-
YAKT NPEeJIUIUVIOMHYI0 MPAKTUKY MO0 KBAJIMPUKANMH «DJIEKTPOMEXaHUK,
AUILIOMHOE ¥ HHKEHEPHOe NMPOeKTUPOBaHUE

- IIpomexyroyHasi arrecTanus

- HroroBas arrecranus

-  Koncyabranmuu

- (MakyJbTATHMBHBbIC 3AHATHA — PEKOMEHYeTCH K U3yYCeHHUI0 IMKJI AMCLH-
IUVIMH COLMAJIBLHON HANIPABJIEHHOCTH.

Pa3paborannblii yueOHbIHM TUIaH MPeTycMaTpyUBaeT paclpeiesieHHe YacoB M0 MOJY-
J15iM, popMaM KOHTPOJIS M ATTECTAIHSIM C YIE€TOM YPOBHS KBATTM(DUKAITAN 00y IarOIIIXCSI.

PazpaboranHblil yueOHBIN MJIaH PEKOMEHYET COUYeTaHUuE MPOU3BOJACTBEHHOIO
oOyueHus ¢ mpodeccuoHaTbHBIMA MOIYJISIMU, TO €CTh TIPOU3BOJICTBEHHOE 00ydYe-
HUE pacnpeenseTcs N0 NpoPpeccuoHaIbHbIM MOIYJISM.

O06beM yueOHOTO BpeMEHU MOKET MEHSITHCS C YIETOM TpeOOoBaHU paboTomaTes.

Opranuzanusi NPOU3BOACTBEHHOIO O00y4YeHHUsSI U MPO(PECCUOHANTBHONW MPAKTUKU
BKJIFOYAET CJICYIOIINE ITYHKTBI:

- o0yyeHue U MPOU3BOACTBEHHAasi pad0Ta 10 NIPUBUTHIO HABBIKOB (IIPOM3-
BOJCTBEHHOE 00yueHHe B J1a00pPaTOPUsiX U MACTEPCKHUX);

- o0yyeHue M NPOU3BOACTBEHHAsI padoTa 10 Pa3BUTHIO HABBLIKOB (IIPOM3-
BOJCTBEHHOE 00yueHHe B Y4eOHbIX JIa00PATOPUAX U MACTEPCKHX, Mpodeccuo-
HAJIbHASl IPAKTHKA U 00y4eHHe HA IPOU3BOACTBE);

-  npogecCHOHAIbHASA MPAKTUKA (TEXHOJOIHYeCKas, MPeIUIIOMHAS).
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JIMUTENBbHOCTD KaXI0TO BUIa MTPAKTUKHU OTPEIESAETCS] B COOTBETCTBUM € TPEOO-
BaHUSAMH PO KBATU(PHUKAIIMN CIICITUATUCTA.

IIpousBoacTBeHHOE 00yUeHHUE TTPOBOIUTCS B YUEOHBIX MACTEPCKUX MO PYKO-
BOJICTBOM KBaJU(UIIUPOBAHHBIX U OMBITHBIX UHCTPYKTOPOB. CTYNEHTHI JOJKHBI
OBJIQJIETh OMPECICHHBIM KOJUYECTBOM B3aMMOCBSI3aHHBIX Pa0OT MO KBAJIU(UKA-
LAY C ONPEACICHUEM CTYIIEHU B XOJIE€ IEPUO/IA PAKTUKH.

[IpodeccuonanbHas mpakTUKa MPOBOAUTCS B COOTBETCTBYIOIINX OpTraHU3aIUSIX,
Ha pabOYMX MECTax W HalleJieHa Ha KOHCOJIMIAIUIO 3HAHUM, TIOJTy4YEeHHBIX BO Bpe-
Mst O0yUYeHHMsI, TPAKTUUECKUX HABBIKOB M TPOPECCUOHAIBHBIX KOMITETCHITUHN. JIist
kBammdukanuu «Crnecaps KUITuA» 3Ty mpakTuky peKOMEHIyeTCsl POBOIUTH Ha
BTOPOM CEMECTpPE TPEThEro rojia 00yueHusl, MPEANOUYTUTEILHO B MECTAX, T/ OIpe-
JIeTICHBI YCIIOBUS U JIOMTYCKU K pabore. PekoMeHiyeTcst mpucyTCTBHE OTBETCTBEH-
HOT'O «OTBITHOTO TIEPCOHANay J1Jis HAOIIOACHUSI U HHCTPYKTaXKa CTYJICHTOB B COOT-
BETCTBHUH ¢ yueOHOU mporpammoit. [TogpobHOCTH Opranu3amuu npodeccuoHab-
HOM MPAKTUKU MOTYT SIBJISITHCS YAaCThIO KOHTPAKTa MEXIY KOMIAHUEH, YU4EOHBIM
3aBeiecHHeM | cTyzeHToM. Kommnanuu-paboTogareny caMoCTOSTENbHO YCTaHABIIH-
BalOT TpeOOBaHUS 10 MPUEMY CHEIUATUCTOB HA NPO(PECCUOHATIBHYIO MPAKTUKY C
Y4€TOM OOIIETO CpeHero Oasa Mo OCHOBHBIM JUCITUTIIIMHAM.

Kpurepuem npoxosxieHust Ha 60Jiee BHICOKUM YPOBEHbB SIBJISICTCS YCIICIIHAS C/la-
4a arTecTaluu (IPOMEKYTOUYHON U UTOTOBOM ).

IIpoMe:xyTOouHasi aTTecTAllUA TTPOBOJUTCS B KOHIIE yueOHOro roga. Konuue-
CTBO MPOMEXKYTOYHBIX IK3aMEHOB 3aBHCHUT OT YPOBHS KBUTH(PUKAIINU.

PexomeHtyeTcs mpOMEKyTOUHbIE aTTeCTalluy pa3ieisiTh Ha JBe yacTu. [lepBas
4acTh OTpaXkaeT COACpKaHUE MOJYJEH COOTBETCTBYIOIIETro rojaa oOyuenus. py-
rasi 4acThb OTpa)kaeT 3aJjauu U 3aJIaHusl, CBSI3aHHBIE C COOTBETCTBYIOIUM YPOBHEM
MOATrOTOBKU (YpOBeHb 3, 4 uiu 5).

CoOTBETCTBYIOIIEE COAEPKAHUE MPOMEKYTOUHOTO IK3aMEHA OINPENIENSAETCs CO-
JEeP)KaHUEM MOJYJICH, KOTOPbIe M3yYEHbl CTYICHTAMH B JIAHHOM Y4Y€OHOM TO.Y.
Kpome Toro, 3aiauu v 3a1aHust JOKHBI OBIThH ONPEEICHBI TAKUM 00pa30oM, YTOObI
OTpa)xaTb COOTBETCTBYIOIIUN YPOBEHb MPOQPECCHOHATBHON MOATOTOBKH (YPOBEHb
3,4 umum 5).

[To nToram mpomMeKyTOUHOM aTTECTAIUU TI0O MOYJILHBIM y4€OHBIM ITpOrpaMMaM
U c/laud KBAIM(UKAITMOHHOTO 9K3aMeHa Ha MOoJIydeHue padoueii mpodeccuu, B TOM
YHCIIe OIICHKA YPOBHS TPO(eCcCHOHAIBHON TOITOTOBIEHHOCTH U MPUCBOCHUSI KBa-
nudukanuu, o0yJaromumMcsl IPUCBAUBACTCS JOCTUTHYTHIM ypPOBEHb Mpodeccuo-
HaJBHOW KBanmuuKamu (pas3ps, KJIacc, KaTeropus).

HToroBas arrectanus o0ydaronuXxcsi OpraHu3alii TEXHUYECKOTo U Mpo-
dbeccroHanpHOTO 00pPa30BaHUs BKIIIOUALT:

- arTecTainuio 00y4yaroluXcs B OpraHu3aiusax o0pa3oBaHus;

- OILleHKY YpOBHS MpoheCCHOHATLHOM MOATOTOBICHHOCTH U MMPUCBOCHUE KBa-
mudukanuu (AJ1s1 yCTAHOBJIEHHOTO U MOBBINIEHHOT0 YPOBHEN KBaTu(UKAIUIA).

Wrorosas arrecranus o0y4yaromuxcsi B OpraHu3alusax 00pa3oBaHus MPOBOJUTCS
C LEJIbIO0 OMNpPEACNICHHs] YPOBHS OCBOEHHUSI 00pa30BaTeIbHBIX MpOrpaMm oOyuaro-
IIMMUCS IO UTOTaM TOJTHOTO Kypca 00yUYeHusI.

Bo3moxnbie (pOpMBI UTOTOBOM aTTecTallud B OpraHu3alusx oOpa3oBaHUs IO
UTOTaM 3aBEpIICHUS 00y4eHHsT 00pa30BaTEIIbHBIX MPOTPAMM: Clladya SK3aMEHOB 10
oOuienpodeccuoHaIbHBIM TUCHUILTMHAM (MOAYIISIM) U TPO(PECCUOHATBHBIM MOJTY-
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JISIM, WJTU BBITIOJIHEHHUE U 3aIIUTA JTUTJIOMHOTO MPOEKTA, WU BBITIOJHEHHUE U 3allU-
Ta JUIUIOMHON pabOThI CO caayell dK3aMeHa MTOTOBOM aTTECTAllUM IO OJHOM W3
CHIeHUATBHBIX TUCHUIUIMH (MOYJIEH).

Ouenka ypoBHs npodeccuoHaabHoi moaroTopieHHocTH (ganee — OVIIIIK) u
npucBoeHus kanupukauii «Cnecapp KUIInA», «nexkTpoMexaHuk» 1Mo creru-
aJIbHOCTHU COCTOUT U3 ABYX ATAIOB:

1) TeopeTHuecKoro TeCTUPOBAHUS MO JUCHUIUIMHAM (MOIYJISAM), OMPEACIISIIO-
UM POo(eCCHOHATIBHYIO TTOJITOTOBKY;

2) BBIMOJTHEHUSI MPAKTUYECKUX 3aJIaHUM TI0 YPOBHSM KBaJIU(PUKAIINY.

O06beM yueOHOTO BpeMEHH Ha MPOBEICHUE UTOTOBOM aTTECTAIIUN OTPEEIISICTCS
He Oosiee 2-x Henelb. M3 Hux Ha opranuzanuio u nposeaeHue OYIIIIK orBoguTes
He MeHee 12 yacoB Ha OJIHY Tpynmy (B 3aBUCUMOCTH OT CHEIU(MUKH CIIEIUATBLHO-
CTH ¥ OpraHU3alliy y4eOHOTO Mpoliecca MOTYT MEHSThCS B CTOPOHY YBEJIMUCHHUS).

Koncynpranuu u gaxyiasTaTiBHBIC 3aHATHS HAITPABJICHBI HA 00eCTICYeHNE HH/IH-
BUJIyaJIbHBIX CIIOCOOHOCTEH U 3alpOCOB 00yUYaeMBbIX.

DakynemamugHvle 3aHAMUs TIPEyCMAaTPUBAIOTCS HA BECH TIEPUOJ] O0YUEHUS U3
pacdeTa He OoJiee 4 4acOB B HEJIEIIO U HE SIBJISIIOTCS 00513aTeIbHBIMU TSI U3yUCHUS
00yJaronMHCS.

Koncynomayuu npegycmarpusatorcst B oobeme 10 100 yacoB Ha Kax bl yueo-
HBIM TOJl B 3aBUCUMOCTH OT CIEIUATILHOCTH U CPOKa OOYUYECHHS HA OHY YUEOHYIO
TpyIIILY.

O6bem BpemeHu u (hopMa IPOBEICHUS KOHCYAbTAIUi (TPyNIOBBIC, MHANBUILY-
aJbHbIE, MUCHbMEHHBIC U T.JI.) ONIPEACIISIIOTCS OpraHu3alusIMU 00pa30BaHUs PU CO-
CTaBJICHUU pabouero yueOHOro MmiiaHa.

dopmMoii 3aBepiiieHs] 00pa30BaHUs MO KBATHU(PUKAIIUN « DIEKTPOMEXAHUK SIB-
JISI€TCSI BBIMIOJIHEHUE U 3aIlUTA IUILIOMHOIO ITPOEKTA.

dopmMmoii 3aBepiiieHus] 00pa3zoBaHusl 10 KBanudukanuu «Mmaammii nHKEeHep»
SIBJISIETCS BBIMOJHEHUE U 3al[UTa NHKEHEPHOTO MPOEKTA.
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