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Pabouas mporpamma cocTaBieHa Ha ocHoe @®I'OC BO no wHanpaBieHHIO
nojarotoekH 13.03.02 DrekTpodHEepreTHKA W SIEKTPOTEXHHKA, YTBEPKICHHOTO TMPHKA3ZOM
MOuH P® o1 3.09.2015 r., npotokon Ne 955.

Pabouas nporpamMma paccMoTpeHa H ofobpeHa Ha 3acefaHHH KadeIphl MeTa UTyprHu H
cragiaptazanui Gumana GI'BOY BO «MI'TY» B r.benopenke «20» 09 2017r.,
npoToko Ne2

Vi ==
3ap.kadenpoit ey / C.M.T'onoBH3HHH /

PaGouas mporpamma ojobpeHa metoauveckod komuccued duwmana OI'BEOY BO
«MI'T'Y» B r.benopenke «27» 09 2017 r.. npotokon Nel

A
Ipencenarens \/(/;i ok / -~ / JI.P. Xam3una /

PaGouas nporpamma cocTaBiieHa: [JOLEHTOM, K.T.H. @r‘ /O.A. CapanyJios /

Penenzent: : / # 4

HaYaILHHK npokatHoro nexa AO «bMK» AT e / B.IL. Ucaer/



JIver perHerpaumu H3MeHeHi H X0I0 IHeHHI

No Paznen PILJI Kparkoe Jlara, Iloamice 3aB.
i (MostyIis) cofiepikaHHe M3MEHEHH Ne xadeipoit
/MOTOTHEHHS MPOTOKOJIA
3ace/laHusl
Kadeapsl

1 | 8. Yuebuo- AxTyammzanus yaebHo- 24.10.2018 6-/—*—:_’?
METO/IHUECKOE H METOHYECKOI0 H Ne2 e
HHGOPMAIIHOHHOE | HHQOPMAITHOHHOTO
obecnevucHHe obecreueHH
JIHCLHIUIHHLI JIHCLIHILIHHEL
(mojtysist)

2 | 8. Yuebuo- Axtyaauzands yuebHo- 3.09.2019 (j’ﬂ:—::—:
METOHYIECKOE H METOTHUYSCKOTO H Nol =i,
uHpopMaHOHHOe | HH(POPMALHOHHOTO
obecneueHue obecneueHus
JTACITHTITHHBI JIHCTTHTLTHHBI
(Mozyst)

3 | 8. YueGuo- Axrtyamasanus yuebuo- 3.09.2020 6——“—::;7
MeTOIHYECKOe H MeTOAHYLCKOrO H Nel B S,
undopMmanuonnoe | HHGOPMALHOHHOTO
obecneueHHe obecneueHHst
JIACIIUILTHHEI JIHCITHILIHHEL

(MoztyILT)




1 Ilesin oCcBOEHUA M CLUII/IMHBI

Lenamu ocBoeHust gucuuruivHel «IIporpaMmupyemsle TNPOMBIIJIEHHbIE KOHTPOJUIEPBI»
SIBJISTIIOTCSA pasBUTHE Y CTYJEHTOB JIMUHOCTHBIX KayecTB, a Takxe (HOpMHUpOBaHUe
npodeCCUOHAIBHBIX KOMITETEHIIUH B COOTBeTCTBMU C TpeboBanwssmu @OI'OC  BO mo
HanpaBsieHuto 13.03.02 «DneKTpo3HepreTyka 1 3/1eKTPOTeXHUKa»/ MPOQMIb « DJIEKTPONPUBOJ, U
aBTOMaTHKa».

3a/jauy JUCLMIIMHBI — YCBOEHUE CTy/leHTaMu:

- OCHOBHBIX TPHUHLIMIIOB IOCTPOEHUs], METOJVK IPOEKTHPOBAHHS MUKPOIIPOLIECCOPHBIX
CHUCTeM yTIpaB/ieHus /IeKTPONPHBO/IaMU Ha 6a3e MporpaMMUpyeMbiX KOHTPOJI/IEPOB;

- TeOpeTMYeCKMX M IPaKTUYeCKUX HaBbIKOB IPOrPaMMHMPOBaHUSI M  Haja/IKU
NpOrpaMMHpPY€eMbIX KOHTPOJIJIEDOB  CUCTEM aBTOMAaTU3UPOBAaHHOIO 3JIEKTPONPUBOJA U
TeXHOJIOTMUeCKHUX KOMILIEKCOB Ha UX OCHOBe.

2 MecTo JUCHMIUIMHBI B CTPYKType 00pa30BaTe/IbHOH MPOrpaMMbl MOATOTOBKH
0akanaBpa

Hucuurnuaa  B1.B.JIB.05.01  «IIporpaMmupyeMble TNpPOMBIILIEHHbIE  KOHTPOJIEPhI»
M3yuaeTcs Ha 5 Kypce, BXOAUT B BapUaTUBHYIO YacTh 0a30Boro 6sioka 1 AMCLMITIMH 1O BBIOOPY
obpa3zoBareyibHOM MPOrpaMmbl.

[nsi w3yuyeHus OUCLUIUIMHBI HeoOXOAWMBI 3HaHWs, C(HOPMUPOBaHHbBIE B pe3y/bTaTe
W3yueHUs] OCHOBHBIX TIOJIOKEHUM CJ/IeAyIOUX AUCLUIUIMH: Asrebpa JOTMKM M OCHOBBI
JMCKpeTHO! TexHUKH; CxeMOoTexHUKa; Teopus aBTOMaTU4YeCKOro yrpaBreHus; DJleKTpryecKue
Y 3JIeKTPOHHBIe amnmnapartbl; CHUoBas 3/1eKTPOHUKA; DJIeMEHTbl CUCTEM aBTOMAaTUKH.

3HaHus (yMeHus, BafleHus), T0JTyYeHHbIe npu V3yueHUU JVCLIUTUTAHEI
«[TporpammypyeMble NPOMBIILIZIEHHbIE KOHTPOJUIEPbl»  OyAyT HeoOXOoAMMbI IPU  BbITIOJIHEHUN
BBINTYCKHOW KBa/IM(HUKALIMOHHOM paboThI.

3. KomnereHnuu obyuaroierocs, ¢popMupyemMbie B pe3y/IbTaTe 0CBOEHHUSI
AMCIUIUIMHBI (MOAY/IsS) U IVIaHHUPYyeMble pe3y/IbTaThl 00yueHHs

B pesynbraTe 0OCBOEHHUS AUCLMIUIMHBI  «IIporpaMMupyemMbie  IPOMBIILIEHHbIE
KOHTPOJUIEPbI» 00YYalOILUICS 0/KeH 00/1a/1aTh C/IeIYOIIUMU KOMITETEHIIASIMHU:

CtpykTyp
HBIN

3JIeMeHT
KOMITeTEeHLIUU

ITK-8 criocoOHOCThIO UCTO/Mb30BaTh TEXHUUECKHE CPe/ICTBA /11 U3MEPEHUsSI U KOHTPOJIS
OCHOBHBIX MTapaMeTPOB TEXHOJIOTMUECKOr0 mpoLecca

[TnaHupyemble pe3y/ibTaThl 00yUYeHUs

3HaTh: OcCHOBHbIe TIOHSITUS, OTIpe/ie/ieHNs, XapaKTePUCTUKU U K1aCcCU(DUKALIUIO
MpOrpaMMHpPYeMbIX KOHTPOJUIEPOB, COCTaB MOAYJ/el, WUHTepQeic, S3bIKU
MPOrpaMMHPOBAHHUSI.

Mertozbl Tipeobpa3oBaHUs U TIPOTPAMMHPOBAHMS JIOTUYECKUX CXeM U
aJIrOPUTMbI TIPOTPAMMHUPOBAHUS TUTIOBBIX JUHAMUYECKUX 3BEHBEB.

[TpUHIMITBI TTOCTPOEHMSI, CIIOCOObI OpraHM3al[ii W TPOrPaMMUPOBaHUS
JIOKa/TbHBIX KOMITbIOTEPHBIX CETeM.

Ymerts: [TpoekTrpoBaTh U NMPOrpaMMUPOBAThH JIOKabHbIE CUCTEMBI yTIpaB/ieHUs
5JIEKTPONIPMBOJIOB M TEeXHOJIOTMYECKUX  KOMILJIEKCOB  Ha  6aze




CTpyKTyp

HbIH [TnaHupyemble pe3y/IbTaThl 00yUYeHuUs
3JIeMeHT
KOMITeTEeHLIUU
MPOrpaMMHPYeMbIX KOHTPOJLJIEPOB.
WccnenoBathb CUCTeMbI yTpaB/ieHUst 3J1eKTPONPUBO/IOB u
TeXHOJIOTHUECKMX KOMIIJIEKCOB Ha 0a3e IporpaMMHpPyeMbIX KOHTPOJLJIEPOB.
[TpyMeHATH MoJy4YeHHble 3HaHUs B MPOQeCCUOHAIbHOM /leTeNTbHOCTH.
Bnazets: MeTojamMu  TeOpeTUYeCKUX U IKCIIePUMeHTaTbHBIX UCC/Ie[0BaHMUMH,

MpPOrpaMMHPOBAaHUs JIOKAJbHBIX CPE/CTB yMpaB/ieHUs 37eKTPONPUBOZOB U
TEXHOJIOTMUECKUX KOMILIEKCOB Ha 6a3e MpOrpaMMHUpPYeMbIX KOHTPOJLIEPOB.

MeTtojamu novcka ¥ yCTpaHeHUs] HeMCIpaBHOCTel anrnapaTHOW YacTH U
nporpamMMHOro  obecrieyeHus JIOKaJbHBIX ~ CpeJCTB  yNpaB/eHus
5/IEKTPOTIPUBOZIOB ¥ TEXHOJIOTMYECKUX  KOMIIEKCOB  Ha  0Oa3se
NIpOrpaMMHpYyeMbIX KOHTPOJL/IEPOB.

CrniocobaMu COBepIIIeHCTBOBAHUS MPOGeCCUOHATBHBIX 3HAHUN W YMEHHIA
MyTeM MCI0/Ib30BaHUsI MH(HOOPMAaI[MOHHOW Cpeibl.




4. CTpyKTypa U co/iep)KaHHe AUCHUIUIHHBI «IIporpaMMupyeMbie NMpOMBIILIEHHbIE
KOHTPOJL/IEPbI»
OO011jasi TPYA0EMKOCTb JUCIUIUIMHBI COCTaBJIsIeT: 4 3aueTHbIX equUHMIIBI 144 akaj. uaca, B
TOM YMCJIe:

— KOHTaKTHas paboTta — 13 akaf. yacos:
—ayauTopHasi paboTa — 12 akaz. yacos ;
—BHedyJJUTOPHAasdA pa60Ta -1 dKa/. 4acC,
— camocTrosTesbHas pabota — 127,1 akaj. uacos;
- IOJTrOTOBKA K 3a4UeTy - 3,9 akaj,. yvaca.
AyauTtopHas 5 = >§
KOHTAKTHas It
oHTaKTHA 29 ®opma =
pabora B 5 > £
Q < " TeKyIIero [ =
£ (B akag. yacax) | B = Bup S m T
Paspen/ Tema v g g . KOHTPOJIA £ =
R £ ¥| camMoCTOoATETbHOH ﬂ-g et
JACIMILTHHBI ElEE|l=5x|CF 6 ycrneBaemMoCTH U Ega
El&R|EE|Sa pabdoTsI - gE
g &5 | 2E|23 NPOMe)XyTOUHOM =R =
S|SEZ|EE(SE aTTecTanuu s £
Bl ees| B & S e
B S
: a

Pa3pen 1. AnnapartHsie b
cpezcTBa
TIPOrPaMMUPYEMBIX
koHTposiepoB (ITK).

1.1. Beepmenme: IIK B 1 1 3 BrinosnHenue 3amura ITK-8
cucTteMax 0 |maboparopHbix paboT |1ab0paTOPHBIX -3yH
aBTOMAaTU3UPOBAHHBIX Perenue 3ajau | pabot
3J1IeKTPOTIPUBO/IOB.

OCHOBHBIE TIOHATHS,
orpezesieHusl,
XapaKTepUCTUKU u
knaccudukarms K.

1.2. CrpyKrypa | 2/ 3 BeinosiHenue 3awyra I1K-8
TIPOrpaMMUPYeMBbIX 2 0 |maboparopHbix paboT |1ab0paTOPHBIX -3yH
KOHTpoJIlepoB.  IIpuHimn Pemenwe 3agay  |pabot
TOCTPOEHUs],  Ha3HaueHue,

KIaccuuKarus,
TeXHUUecKue
XapaKTepUCTUKA  MoAyJiei
LIEHTPa/IbHBIX,
KOMMYHHUKaI[MOHHBIX
TIPOLIECCOPOB;
(YHKUMOHANBHBIX,
CUTHAJIHBIX MOJTyJIeH.
p 3/ 6

Hroro no paspeny 2 0

Paspen 2. Cpexcrea u b
OCHOBBI TIPOrpaMMHOTO
obecrieueHust
KOHTPOJIIEDOB.

2.1.  Tloustme  mpoekTa, p 2/ 3 BrimonxeHnve 3ammra I1K-8
CTPYKTYpd  TIPOEKTd,  OCHOBHRIE 2 0 |maGopaTopHeIX paboT |1abopaTOpHBIX -3yH
Cpe/CTBa YIIPaB/IeHUsI TPOEKTaMHU.

OCHOBbI pesieliHOl oruKH.  SI3bIK Pewenne 3agau  |pa6or
NpOrpaMMHUPOBaHUS pesneiiHoi
noruku LAD, OCHOBHBIE TIOHSITUS U
oripeziesieHUst A3bIKa.
aﬂeMeHTapHLIe JloruyecKue
omepanuy  pejeliHOM  JIOTMKU.
[MpuHnurnel  mpeobpa3oBaHust |
COCTaBJ/IeHUs peHeﬁHLIX cxeMm.
S3pik  nporpammupoBaHust  STL.




AypuTopHas
KOHTaKTHast
pabora
(B akaj. yacax)

dopma
TeKYyIlero
KOHTPOJISI
ycreBaeMoCTH H
MPOMEe)XyTOUHOU
arrecranuu

Bup
CaMOCTOATE/TbHOH
paboTsI

Pa3pen/ Tema
JACIATUTAHBI

Kypc

CamMocToAaTe/IbHasA
pa0ora (B akaj. yacax)

Koj ¥ CTpYKTYpHBIi
3/71eMeHT
KOMIIeTeHI[UU

JIEKIIHH
ynabopar.
3aHATHSA
MPaKTHY

. 3aHATHHA

Peanu3aliyisi TIOrMUeCKHX Orepariyit
Ha  s3blKe STL. [Ilonarue
aKKyMy/1siTopa TpoLieccopa,
TIPUHLMIIBI pabors! c
AKKYMYJISITOPOM. SA3bIK
TpOrpaMMHPOBaHUS
¢dyHKUMOHaNMBHBEIX  GiokoB  (FB).
IIporpammupoBaHue TUIOBBIX
KOMOVHAIMOHHBIX (Jemmdparopos,
MYJ/IETHUIUIEKCOPOB,  KOMITapaTOpOB
U T.J.) U T0C/Ie[0BaTebHOCTHBIX
(TpUrTepoB, CYETUMKOB, TaiiMepoB,
pPerucTpoB W T.J.) YCTPOMCTB.
Onepauu  BbiieneHusi  (GPOHTA,
cpesa,

2.2. Opranusauys p 1 3 BrinosnHenue 3amura ITK-8
CHCTEMHBIX IIYH. 7,1 |nabopatopHbIX paboT |1abopaTOpHBIX -3yH
Opranusauys  JIOKalabHBIX Perienue 3ajau | pabot
BBIUUC/IUTE/IBHBIX ceTen:
CTaH/lapTHble HMHTepdencsl
(RS232, RS485(482);
OCHOBHBIE orpejiesieHus,
TexXHuyecKue
XapaKTepUuCTUKH,
crangaptkl ceteit CAN bus,
Prof-bus, Ethernet;
MpOrpaMMHpPOBaHUE
nHTepdeCcHBIX u
KOMMYHHUKALIMOHHBIX
MOZY/Iei.

Hroro no paspeny 4 3/ 6

Wroro no Kypcy b 6/ 1
4 27,1

5. O0pa3oBare/IbHbIE TEXHOJIOTHH

[y peanusaliuv TIPeAyCMOTPEHHBIX  BHJOB  yueOHOM  paboThl B KauecTBe
oOpa3oBaTe/ibHBIX ~ TEXHOJOTMM B  TIperofilaBaHuM  AUCLUILIMHBL  «[IporpaMmMupyeMsie
TIPOMBIIIVIEHHbIE ~ KOHTPOJUIEPBI»  WCTOMAB3YHOTCA  TPAJMLMOHHAas W MOAY/JbHO -
KOMIIETeHTHOCTHAsl TeXHOJIOTMK.  [lepesiaua  HeOOXOAMMBIX TEOPETHUECKUX 3HAaHUM U
(dbopMrpOBaHre OCHOBHBIX Mpe/CTaB/eHUi Mo Kypcy «OCHOBbI MUKPOIIPOLIECCOPHOM TeXHUKHN»
MPOMCXOAUT C WCIOMb30BaHUEM MYIbTUMeIUHHOr0 00opyAoBaHus. JIeKIMM TIPOXOAST B
TPaJULMOHHON (Qopme U B (opme JeKMM-KOHCYAbTalui. Ha nekiusix — KOHCY/IbTalUsix
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W3/I0)KeHWe HOBOTO MaTepHhaja COMPOBOXKJAETCS TIOCTaHOBKOM BOIIPOCOB W JHMCKYCCHEH B
TIOMCKaX OTBETOB Ha 3TU BOMpOchl. CamocTosiTesbHas paboTa CTUMYJ/IUPYeT CTY[eHTOB B
TpoLiecce TIOJTOTOBKHM /IOMAIlIHUX 3a/laHWM, TIPY PelleHnH 3a/au Ha TPaKTUYeCKUX 3aHSTHUSX,
TIPY MO/ITOTOBKE K KOHTPOJIbHBIM pab0oTaM ¥ UTOTOBOM aTTeCTaL[|H.

6. YueOHO-MeTOAMUECKOE 00ecrieueHre CaMOCTOATeTbHOI PaboThI CTYAeHTOB

BHeayuTopHas camocTosiTe/lbHasi paboTa CTYJeHTOB OCYIIeCTBIISIETCS B BU/IE UTEHHUSI
C TpopaboOTKOM Marepuasa C KOHCY/bTalMsIMK TperofaBatens U 0(opmiieHus
BBITIOJTHEHHBIX J1a00pPaTOPHBIX PaboT, C MpOpabOTKOW OCHOBHBIX BOIMPOCOB K J1IabOpPaTOPHBIM
paboram.

KoHTpo/ibHbIe BONPOCHI NPU U3y4YeHUH 0CHOBHBIX MO/y/1ell Kypca.

Moayas 1. O0mme BONpoOChl OPraHU3aliMd MHUKPOMPOIECCOPOB, MUKpo IBM mu
NporpaMMHpyeMbIX KOHTPOJ1/IEPOB.

Beegenue. Posib MIT cpeficTB B cucTeMax aBTOMaTHM3UPOBAHHBIX 3JIEKTPOIIPUBO/OB.
OcHoBHbIe orpe/ie/ieHHs], XapaKTePUCTUKU U KilacCU(YKalLysi MUKPOPOLIECCOPOB.

ApXuTeKTypa OJIHOKPHUCTA/ILHOIO MHUKpPOIIporieccopa. Apu(pMeTHKO-/IOTHUeCKUH OJI0K,
6J10K perucTpoB 0011ero Ha3HaueHusi, CxeMa CUHXPOHU3ALUY U YIIPaB/IeHusl.

Cucrema mamsiTi MUKporipoiieccopoB. Knaccudukaiiys 1 0CHOBHbIe XapaKTepHUCTUKH
3alOMUHAIOIIUX YCTPOMCTB. OpraHuzanusi CTaTUYeCKUX U AWUHAMHUYECKUX 3arOMHHAROIIUX
YCTPOUCTB. Opranusanus MOCTOSIHHBIX OZIHOKPaTHO MPOrpaMMHPYeMbIX u
repernporpaMMUpyeMbIX 3alIOMHHAIOLIUX YCTPOUCTB.

WuTepdetic mukpomnpoiieccopubix cucteM (MIIC). OcHoBHble PyHKLMK UHTepdeiica.
Criocobsl obMeHa [JaHHbBIMM MeXay MII ¥ BHELIHMMU YCTPONCTBaMH:  MPOrpPaMMHO-
ympas/sieMasi Tiepefiaua, TIPUMOM JOCTYIl K MaMsATH, CUCTeMa TpepbiBaHuil. VHTepdelicHbIe
KommoHeHTbl MIIC.

Cxembl (hOpMUDOBaHHS JIOKANbHBIX IIWH JAHHBIX, ajjpeca U yIpaB/eHUsI U CBS3U C
BHEIIHUMHU yCTPONCTBAMU.
KoHTpo/ibHBIE BOIIPOCHI
1. B uemM coCcTOUT OCHOBHOe OT/IMure MUKporipolieccopa(MII) ot Mukpo 3BM ?
2. B yeM COCTOMT OCHOBHOE OT/IMYMe MUKPO OBM 0T nporpaMMupyeMoro KOHTpoJiiepa

3. Kakue ocHOBHbIe TMOKa3aresid paboThl XapakTepu3yroT MII Kak 37ieMeHT
BBIUHC/IUTE/THOTO YCTPOMCTBA ?
4. Kakue OCHOBHbIe TOKa3aTesid paboThl xapakTepu3ytoT MII kak OGosmbliyro
VHTerpajbHyI0 MUKpPOCXeMY ?
5. Kakuie ocHOBHbIe 0/I0KM BXO/SAT B COCTaB OHOKpPHUCTaMbHOTO MIT ?
6. Kakoe Ha3HaueHre MeeT PerucTp Npu3HaKkoB (¢uiaros) ?
7. Kakuie 0CHOBHbIe (DYHKLIUY BLITIOJHSIET UHTEpdeiic ?
8. HazoBure ocHOBHBIE CIIOCOOBI 0OMeHa wuHGopMaler Mexxay MIT ¥ BHEITHUMH
yCTpOWCTBaMH ?
9. Ha3oBuTe OCHOBHbBIE CITIOCOOBI aZipecariiy JaHHBIX ?

Moaynas 2. IIporpaMMuUpOBaHMe MHKPOIMpOLecCCOPOB, MHKpPpo 3BM wu
NMPOorpaMMHpPyeMbIX KOHTPOJ/LJIEPOB.
Cucrema KoMaHJ, MUKporpoleccopa. Knaccudukanus cTpyktyp U ¢opMaTbl KOMaH/,.
CriocoObl  azipecaliui  JaHHbIX. KoOMaHIbpl TepechbUlKH, 00pabOTKM [aHHBIX, TIEPeXO/I0B,
yrpaByieHusi iporpaMMoii. [ToHsATHe O si3bIKe MPOrpaMMMPOBAHMS, CMOCOOBI Mpe/CTaB/IeHUs
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JaHHbIX B OBM.  AJIrOpUTMBI BBINOJHEHUS IIPOCTBIX LIMK/IOBBIX IPOrpaMM U IpOrpamm
apudmeTHuecko 06pabOTKU MaCCUBOB /IaHHBIX.

KoHTpo/1IbHBIE BOIIPOCHI
1. Ha kakue rpymibl 1o (yHKLMOHA/JIbHBIM TpPHU3HAKaM I0/pa3/ie/isiioTCsl BCe KOMaH/bl
MIT?
2. Ha3oBuTe OCHOBHBbIE KOMaH/bl [1ePECHIIKY JaHHBIX ?
3. Ha3oBuTe OCHOBHBIE KOMaH/Ibl 00pabOTKH [JaHHBIX ?
4. Ha30BuTe OCHOBHbIe KOMaH/|bl 1IepexoioB ?
5. UTo Takoe s3bIK IPOrpaMMUpPOBaHUs ?
6. Kakue g3bIKM MpOrpaMMHUpPOBaHUS SIB/ISIFOTCS] IPOCTEUILIUMHU ?
7. Kakvie OCHOBHBIe CIIOCOOBI TTpe/iCTaB/IeHUs JaHHBIX ?

Mopayns 3. IIpuMeHeHHMe MHUKpPONPOLeCCOPOB, MUKpPo IBM u mporpamMmupyeMsbIx
KOHTPOJ/I/IEPOB B CHCTeMax aBTOMAaTU3UPOBAaHHOIO 3JIeKTPONPHUBOAAQ M TEXHO/IOTHMYECKUX
KOMIL/IeKCax.

Mukpo OBM Kak perynarop B CUCTeMe aBTOMAaTHU3UPOBAaHHOIO 3/IeKTPOIPUBO/A.
Apxurekrypa MII BBIUMC/IUTENBHOIO YCTPOMCTBA /i YIpaBJeHUs 3/IeKTPOIIPUBO/OM.
BBOz-BbIBOJ, HeNpepbIBHBIX U JUCKPETHbIX (JIOTMUECKWX) CHUTHAlOB IIOCTOSIHHOTO U

repeMeHHOT0  TOKa. CBsa3b MII c TUMOBBIMH [JaTuYMKaMM KOOPJAWHAT JIBWKEHUs
snekTporpuBo/a. [ToHaTue o qUdpoBbIX (HuUIb-

Tpax. THWIOBBIE anrOPUTMbI peanu3aldyd UHTerpupymolero,  auddepeHIUpYIOLIero,
arlepuoZiIMueckoro  3BeHbeB. Peanu3aliss HeJMHeNHBbIX 3BeHbeB. [IpHUHIMIMBI MOCTPOEHUs
LU(PPOBBIX Chnoy TUPHUCTOPHBIMU nipeobpa3oBaresisiMu. Anroputm paboTsl

MUKPOIIPOLIeCCOPHOM CUCTEMBI ITOZUMHEHHOTO PeryJIMpOBaHus JBUraTe Isl IOCTOSTHHOIO TOKa.
KonTpo/ibHBIE BONIPOCHI

1. Kakoe ocHoBHOe HasHaueHue [13Y B cocraBe Mmukpo OBM ?
2. Kakoe ocHOBHOe Ha3HaueHue O3Y B coctaBe MUKpPO OBM ?
3. Kakve 0CHOBHbIe BapUaHThI IIpUMeHeHus: MUKpo OBM B cucTteMax aBTOMaTU4eCKOro
yIpaB/ieHUs! 3JIeKTPOIIPUBOAMH ?
4. C nomolpl0 KakMX YCTPOWCTB CBsi3aHa MUKpO OBM c 37ekTponpuBogoM
TTIOCTOSIHHOI'O TOKA ?
5. Uro Takoe uy¢poBoit punbtp ?
6. [IpyHLMIT TOCTPOeHHs a/IrOpUTMa IIPOrpaMMUPOBaHUs UHTETPUPYIOLLero 3BeHa ?
7. IIpyHLMI TOCTPOEHHMsI aAropuTMa MPOrpaMMHpPOBaHUs AudQepeHLIMpYoLero
3BeHa ?
8. IIpyHLMII TOCTPOeHUs aArOpuTMa NpOrpaMMUPOBAaHUS arepyuoAuYecKoro 3peHa ?
9. INpuHLMI nocTpoeHusi anroputMa pabotsl MIIC ymipaB/ieHus: 3/1eKTPOIPUBOJOM
IIOCTOSTHHOTO TOKa C MOJYMHEHHbIM peryJ1rpoBaHieM KOOpJuHar ?
10. Yto npyHMMAIOT 3a WHTepBa/ JUCKPETHOCTH BbluvcieHnd B MIIC yripaBneHus
3J1IEKTPOIIPUBOZOM ?

7 OHEHO‘IHLIE CpeacTBa /i IIPpOBeJeHUA HpOME)KYTO‘IHOﬁ dTTeCTalluu
a) Ilnanupyemble pe3yIbTaTbl 00yueHHs U OLeHOUYHbIE CPe/ICTBA /IS MPOBe/ieHNs NPOMEXXYTOUHOH aTTeCTaluu:

CTpyKTYp
HBIU 371IeMeHT

KOMIIeTeHL[MH

H]'IaHI/IpyeMbIE pe3yJ/ibTaTbl

OLleHOUHBIe CPe/CTBa
obyueHust R PeA

IIK-8 crocobHOCTBIO HCII0/IBb30BATh TEXHUUECKUE CpeacrBa [Ajid H3MepeHHA KW KOHTPOJId OCHOBHBIX
IMapaMeTpOB TEXHOJIOTMYeCKOro rmporecca

3Hamb | OCHOBHBIE TIOHATHS, TeopeTnueckue BONpPoOCHI




CTpyKTYp
HBIN 371IeMeHT

H]'IaHI/IpyeMbIE pe3y/ibTaThl

OL{EHO‘JHLIE cpeacTBa

KOMIIeTeHL[1 0byenms
oripefiesieHns], XapaKTepUCTHUKH
u KJ/TaCcCU(UKAIUIO Beesenve. Ponme MII cpeicTB B cuCTeMax —aBTOMAaTUM3UMPOBAHHBIX
IIPOrpaMMHUPyEMBIX 3/1eKTPONIPUBO/IOB.
OCHOBHBIE OIpe/ieleHNs, XapaKTePUCTHUKU U KilacCU(UKaLs
KOHTpOJU/IEPOB, COCTaB | \yponporgeccopos.
MoAayJieu, I/IHTep(l)eI/IC, SI3BIKH ApxuTeKTypa OFZHOKPHCTAJIBHOTO MHUKpomporieccopa. ApudmeTnko-
MPOrPaMMUPOBAHWSL. JIOTMYecKuii 610K, 6JI0K perrcTpoB 0bLero Ha3HaYeHus, CXeMa CHHXPOHU3ALUK
MeTozp! npeobpasopanus 1 | 1 YPIBIEHIA.
CucreMa namsTH MHKpoOIIporieccopoB. Kiaccudukaiiiisi 1 OCHOBHbIE
HpOrpaMMHpOBaHUA XapaKTepUCTUKU 3alOMUHAIOLIMX yCTPOMCTB. OpraHusanis CTaTUYeCKUX |
JIOTUYECKUX CXEeM M a/ITOPUTMBI | jUHaMUUYeCKUX — 3allOMMHAIOIMX — yCTpoiicTs.  OpraHu3alus — TOCTOSHHBIX
HPOFPaMMI/IpoBaHI/IH TUITOBBLIX OJHOKPAaTHO IPOrpaMMHPYEMBIX U IeperporpaMMHupyeMbIX 3allOMUHAOUX
JIMHAMUYECKHX 3BEHbEB. YCTpOHCTS.
[IpyHLMIIBI ~ TIOCTpPOEHUS,
criocobpl  OpraHM3allUM |
IPOrpaMMUPOBaHUS JIOKaTbHBIX
KOMITbIOTE€PHBIX ceTel.
Ymems [IpoekTupoBath u
MPOrpaMMUPOBaThL  JIOKa/IbHEIe KoHTpobHEIe Bonpock!
1. B ueM COCTOUT OCHOBHOe OT/MYMe MHKporpoleccopa(MII) ot
CHUCTEMBI yripaBJ/ieHUA
MHKpo OBM ?
3/IEKTPOIIPUBO/I0B U 2. B ueM COCTOMT OCHOBHOE OT/IMUMe MHUKpO OBM ot
TEXHOJIOTMUECKUX KOMIIJIEKCOB | IporpaMMupyeMoro KOHTpoJuiepa ?
Ha 06aze TpOrpaMMHpYeMbIX 3. Kakue ocHOBHBIe TIOKa3aTenn paboTel xapakTepusyroT MII kak
KOHTPOJLIEDOB 3/1eMeHT BbIUMC/IUTE/ILHOTO YCTPOMCTBa ?
p POB. 4. Kakuie 0CHOBHBIE TMOKa3sartenu paboTel xapakTepusytoT MII kak
Wccneposats CHUCTEMBI | Gosbiuyto MHTErpaIbHYI0 MUKPOCXeMY ?
yIpaBJIeHUsI  3/1€KTPOIIPUBOIOB 5. Kakuie 0cHOBHBIe OJI0KM BXOJST B COCTaB OJHOKpUCTanbHOro MIT ?
u TeXHOJIOFMYeCKUX 6. Kaxoe Ha3HaueHHe HMeeT PerucTp NPU3HAKOB (¢iaros) ?
6 7. Kakvie 0CHOBHBIe (DYHKIMH BBITIOJIHSIET UHTepdeiic ?
KOMIUIEKCOB Ha ase 8. HazoBuTe ocHOBHBIE crIocOObI 0OMeHa HH(opMauueii Mexxay MIT
MporpaMmmMupyemMbIX U BHELIIHUMH yCTPOMCTBaMH ?
KOHTPOJI/IePOB. 9. Ha3oBuTe OCHOBHBIE CTIOCOOBI aZjpecarji JaHHBIX ?
IIpyMeHsTh MO/Ty4YeHHble 3HAHUS B
npodeccroHaTbHON JIeSITeNIbHOCTH.
Bnademnb

MeTozamMy  TeOpeTHYECKUX
u 3KCIIepUMeHTaTbHbIX
HCCeIoBaHUH,
MPOrpaMMUPOBAHMUsI JIOKAJTbHBIX
CpeJCTB yTIpaB/eHuUst
3/IeKTPOIIPUBO/IOB u
TeXHOIOTUUECKUX KOMIUIEKCOB
Ha 0ase mMporpaMMHpyembIxX
KOHTPOJIJIEPOB.

MetozaMu TOMCKa U
yCTpaHeHUs  HEeHMCIIPaBHOCTel
anrapaTHou YyacTu u
MpOrpaMMHOTO  obecrieyeHwst
JIOKaJIbHBIX CpefCcTB
yTIpaB/IeHUs] 3JIeKTPOIIPHUBO/IOB
u TeXHOIOTUUECKHUX
KOMIUIEKCOB Ha Oaze
MIPOrpaMMHUpPYyeMBbIX

KOHTPOJI/IEPOB.

Criocobamy  COBepIIIEHCTBOBaHHS
Tpo)eCCHOHANMBHBIX 3HaHWM W yMeHUit
yTeM HCII0/Ib30BaHHs
MHGOPMALFIOHHOH CPeJibl.

ITpakTnueckue 3ajaHnusa

Paspaborats:

-uHTepdeiic MuUKporporjeccopHbix cucteM (MIIC). OcHOBHBIE (QYHKIUH
untepdeiica. Criocobsl ob6MeHa [AaHHBIMA Mexay MII U BHEUIHUMEH
YCTpOMCTBaMU: TPOrpaMMHO-yIIpaBjisieMasl Ilepefiaua,  IIPHMOM AOCTYII K
MaMsITH, CUCTeMa MpepbiBaHui. MHTepdeticHble KommoHeHTs! MIIC.

- cxeMbl ()OPMUPOBAHUS JIOKA/IbHBIX ILIMH [JAHHBIX, ajipeca U YIIpaB/leHUs
Y CBSI3M C BHEIITHUMH YCTPOUCTBAMH.

6) HOPH}.'[OK npoBejeHUust HpOMe)KyTO'-IHOﬁ aTTeCTAllMH, M0Ka3aTe/Id U KpPUTepUH OLleHUBAHUSA:

,[[]'IH MOJAIrOTOBKHU K 3da4eTy CTYAEeHT AO/DKeH OCBOMTL BCe HM3yddeMblie TeMbl, B TOM

Huicjie M OTBeAeHHbIe AJid CaMOCTOATE/IbHOI'O M3Yy4UeHMsl, BBIIIOJIHUTb U COaTb BCE pa3[eJibl
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KypPCOBOTO TIPOEKTA.

Kputepun orjeHKHU:

— Ha OIEHKYy «3auyTeHO0» — OO0yuaromuics TI0Ka3blBaeT BBLICOKUH YypOBEHb
c(hOpMUPOBAHHOCTA KOMIIETEHLIW, T.e CTYJEeHT [OJ/DKEH I[I0Ka3aTb BBLICOKUM YypOBEHb
3HAaHWM He TOJBKO Ha YpPOBHE BOCIPOM3BEAEeHUS W OObSICHEHUS HWH(OpMAI[UH, HO H
VHTe//IeKTya/lbHble HaBbIKM peLleHus] 33/jay, HaXOXK/eHUsl YHUKaldbHbIX OTBETOB K
nipobsieMaM, OL[eHKU W BEIHECEHHSI KDUTHUECKUX CYXKIEeHUH;

— Ha OIIEHKY «He3auTeHO» — pe3ysibTaT 00yueHUst He JOCTUTHYT, CTYZEHT He MOXXeT

TOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOW3BeJieHUsI U O0BsICHeHUs] WHGOPMALUY, He MOXKET

MOKa3aTb MHTE/VIEKTYa/IbHbI€ HABBIKW PEIIE€HHS ITPOCTBIX 3d/a4.

8. YueOHO-MeTouuecKoe M MH(OPMaHOHHOE 00ecreueHne JUCIUIIMHBI
a) OcHoBHas IMTEpaTypa
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1. Anpgpees, C. M. AnmapaTHble CpefiCTBa U MPOTrpaMMHOe oOecrieueHre MPOMBIIIIEHHBIX
KoHTposuiepoB SIMATIC S7 : yuebHoe nocobue / C. M. Anapees, M. FO. Ps6uukos, E. C.
PsbuvikoBa ; MI'TY. - Marautoropck : [MI'TY], 2017. - 231 c. : wi., cxemsl, Tabm., rpad. -
URL: https:/magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/
1/1514278/3447 .pdf&view=true (gata obpamenus: 29.07.2020). - MakpooObekT. - TekcT :
371eKTpOHHBIN. - ISBN 978-5-9967-0940-3. - ImeeTcsi leyaTHbIM aHAJIOT.

2. TIporpaMmmMupyemMbie KOHTPOJUIephI: yuebHoe mocobue / UrHateeB B. B., Kobepcu U. C,,
Crmmpugonos O. b. - Pocros-Ha-Zlony: U3parensctBo FODY, 2016. - 137 c. - ISBN 978-5-9275-
1976-7. - Tekct : anekTpoHHbId. - URL: https://znanium.com/catalog/product/989934 (marta
obparenusi: 29.07.2020). — PexkuM AOCTYyTIA: 10 TIOZTIMCKE. .

0) loro/THUTE IbHAS JTUTEpPaTypa

1.Apxumnos, M. B. IIpomsiiiyieHHbIe POOOTHI: yTIpaB/ieHHe MaHUITY ISIIMOHHBIMU pOOOTaMy
: yuebHOe Tiocobue asisi By30B / M. B. Apxurio, M. B. Bapranos, P. C. MuiiieHko. — 2-e u3[.,
ucnp. u gomn. — Mocksa : UzgarenbctBo FOpaiit, 2020. — 170 c¢. — (Briciiee obpa3oBaHue). —
ISBN 978-5-534-11992-3. — Tekct : anektpoHHbid // OBC Hpaut [caiiT]. — URL:
https://urait.ru/bcode/446646 (nata obparenus: 29.07.2020).

2.MyxuHa, E. }O. Cucrembl yrpaBieHUss TeXHOJIOTUYECKUMHU TIpolieccaMu U
vH(OpMaILMOHHBIE TEXHOJIOTHH : yueOHoe rocobue / E. FO. Myxuna, A. P. bongapea ; MI'TY.
- Marnutoropck : MI'TY, 2014. - 1 snekTtpoH. onT. aguck (CD-ROM). - 3ar/. ¢ TUTYJ. 9KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/
1/1121183/1156.pdf&view=true (gaTa obpaienusi: 29.07.2020). - MakpoobwekT. - Tekcr :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.

3.PsibunkoB, M. FO. TIporpaMmupoBaHre MUKPOTIPOLIECCOPHBIX KOHTPOJIJIEPOB Ha SI3bIKAaX
BBICOKOTO YPOBHs : yuebHoe rocobue / M. FO. PsibumnkoB ; MI'TY. - Maraurtoropck, 2014. - 98

C. : Wi, auarp., cxembl, Tabn. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true (mata  obparreHust:
29.07.2020). - MakpooObekT. - TekcT : a/eKTpoHHbIi. - ISBN 978-5-9967-0460-6. - meeTcs

revyaTHbIA aHaJIor

4.YmipaB/iieHre 3/1eKTPOTeXHUUeCKUMH KoMIslekcaMu Ha 6asze KoHTposiepoB B&R: pabora
C mporpaMMHbIM obecrieueHreM Automation Studio u Automation Runtime [3eKTpOHHBI
pecypc] : yue6Hoe miocobue / E. H. UmmetweB, /. B. Uucrsakos, A. H. ITaHoB u ap. ; MI'TY. -
[2-e u3A., moAroT. o neu. usg. 2016 r.]. - Maruautoropck : MI'TY, 2018. - 1 371eKTpoH. OMT.
JIACK (CD-ROM). - 3ar. C TUTYL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=3623.pdf&show=dcatalogues/
1/1524638/3623.pdf&view=true (gaTa obpaienusi: 29.07.2020). - MakpoobwekT. - Tekcr :
371eKTPOHHBIN. - ISBN 978-5-9967-1092-8. - Cesienus goctynHsl Takke Ha CD-ROM.

5.XuBpuH, M. B. AnmnmapatHoe U TiporpaMMHOe obecrieueHWe  yTIpaB/IeHUs
TeXHOJIOTUUEeCKUMM MpoLeccaMu. Paszensl: ABTOMaTU3MPOBAaHHbIE CHUCTEMBbI  YIIpaB/IEHUS
npegnpusTieM. [IprMeHeHne ceTell BO B3PbIBOOIACHBIX 30Hax. ATMapaTHble M MPOrpaMMHbIe
CpeZiCTBa MPOTrPaMMHUPYeMBIX KOHTPOJIEPOB : yueOHO-MeToAndecKoe rocobue / M. B. XuBpuH.
— MockBa : MUCHUC, 2015. — 95 c. — TekcT : 371eKTpoHHbIM // JlaHb : 3/IEKTPOHHO-
oubmmioreunass cucrema. — URL: https://e.lanbook.com/book/116790  (mata oOparteHus:
29.07.2020). — Pexxum fiocTyma: /1 aBTOPU3. T10/Ib30BaTesei.

6. [wumos, O. B. IIporpammupyemble KOHTPOJJIEPBI B CUCTEMax IPOMBIIIJIEHHON
aBToMaTu3auuu : yuebnuk / O. B. IumoB. — MockBa : UH®PA-M, 2020. — 365 c. —
(Boiciiee obpa3oBanue: bakanaBpuar). — www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-
011205-3. - Tekcr : anekTpoHHbIM. - URL: https://znanium.com/catalog/product/1057224 (zata
obparrenust: 29.07.2020). — Pexxum [0CTyTIa: TI0 TIOATIUCKE.

B) MeToanueckne yKa3aHus:
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https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514278/3447.pdf&view=true
http://www.dx.doi.org/10.12737/17505
https://e.lanbook.com/book/116790
https://magtu.informsystema.ru/uploader/fileUpload?name=3623.pdf&show=dcatalogues/1/1524638/3623.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3623.pdf&show=dcatalogues/1/1524638/3623.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=726.pdf&show=dcatalogues/1/1113171/726.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1156.pdf&show=dcatalogues/1/1121183/1156.pdf&view=true
https://urait.ru/bcode/446646
https://znanium.com/catalog/product/989934

CpezcTtBa OT/NIaAKW M HalMCaHUs I[IpOrpaMM Ha MallMHHOM sA3blKe: MeTtojuueckue
yKa3aHusl K 1abopaTopHOMY TPAKTHUKyMy TI0 JUCHUIUIMHE "MUKpOMpOLieCCOpHbie CpeficTBa B
3JIEKTPOIIPUBO/E M TeXHOJIOTUUeCKUX KOMIUIeKcax'" [/l CTyAeHTOB crneruansHocty 180400. —

Marnutoropck: MI'TY, 2007. — 15 c.

r) [IporpammMHoe o6ecieueHue u VIHTepHET-pecypcChl:
1. WHTepHeT-TecTMpOBaHMe https://www.i-exam.ru/
2. OrtkpsiToe obpa3oBanue https://openedu.ru/

IIporpammMHoe obecrieueHne

Haunmenosanue 110 Ne gorosopa CpoK f1eiiCTBUSI JIULIeH3UU

MS Windows| K-171-09 oT 56CCDOUHO
7(Benoperix) 18.10.2009 P

MS Office] K-171-09 oT 66CChOUHO
2007(benopenk) 18.10.2009 P

STATISTICA K-169-09 oT 6eCCDOUHO
v.6(Benoperik) 16.11.2009 P

IIpodeccuoHanbHbIE 6a3bl JAHHBIX U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMBI
HasBanue Kypca Ccolika
HanmonanbHas vHGbOpPMaI[MOHHO-

aHa/IUTUUeCcKas CUCTeMa — POCCHUMCKUN WHJIEKC

HayuyHoro nuutuposaHus (PMHII)

URL: https://elibrary.ru/project_risc.asp

IMouckoBass cucrema Axagemusi Google

(Google Scholar)

URL: https://scholar.google.ru/

WudopmatyonHasi cucrema - EfvHOe OKHO
Jl0CTyTa K MH(POPMaL[MOHHBIM pecypcamM

URL: http://window.edu.ru/

3. Marepua/bHO-TeXHHUYECKOe o0ecreueHne JUCIUTTHHBI (MOAY /1)

Tun v Ha3BaHUe dyJUTOPUHN

OcHaljeHue ayiJuTOpUU

Aypuropusi A/ JIEKLMOHHBIX
3aHATUN

HNocka, MyJbTUMEJUHHBIA MPOEKTOP, 3KpaH,
MyJ/IbTUMEIMMHbIE CPEe/CTBA XpaHeHus, repefaud U
rpeicTaB/eHys MHGOpPMaLMK C BbIXOI0M B VIHTepHeT

Aypauropusi st /1aboOpaTOPHBIX
3aHATUN

YHuBepcasbHble CTeH/bI, WHCTPYMEHTHI,
repcoHasibHble KomrbioTepbl ¢ maketom MS Office,
BbIX0/IOM B VIHTepHeT U C JIOCTYIIOM B 3JIeKTPOHHYO
MH(OPMaIMOHHO-00pa30BaTe/TbHYI0 cpeny
YHUBEPCUTETA

Ayautopuu Jinji:
CaMOCTOATE/ILHOMH paboThI:
KOMITbIOTEePHbIe KJIaCChl; UMTATbHBINA
3a/1 6ub/IMoTeKU

[IepcoHasnbHble KOMIIBIOTEPBI C IakeToM MS
Office, BbixofoM B VIHTepHeT M C [OCTyIIOM B
5JIEKTPOHHYI0  HMH(OPMAL[HIOHHO-00pa30BaTe/IbHYO
Cpejfly YHUBepCUTeTa

Aypauropud [ijis  TPYIIIOBBIX U

[lepcoHa/ibHble KOMIIbIOTEpPBl C naketoM MS
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https://openedu.ru/
https://www.i-exam.ru/

Tun v Ha3BaHUWe ayJUTOPUU

OcHallleHre ayauTOpyUn

VHJUBUAYaNbHbIX  KOHCYJIbTALUM,
TeKYLL[ero KOHTPOJISA u
TIPOME)KYTOUHOM aTTecTaluu

Office, BbIxogoM B VHTepHeT W C JOCTYIIOM B
3/IEKTPOHHYI0  MH(OPMAaLMOHHO-00pa30BaTeIbHY0
Cpe/ly YHUBEPCUTETa

[TomelrieHre [ XpaHeHUST U
MPOMUIAKTUYECKOTO 00C/Ty)KUBAHHSI
yueOHOT0 000py/I0BaHMS

Crefnaku [Jjis  XpaHeHUs y4eOHO-HarJIsHbIX
nocobuii 1 yueOHO-MeTOIUUeCKOU JOKYMeHTaLu!
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