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MH IIPOLECCAMM

CrneunanbHOCTh
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He.]'lb OCBOCHHUA NUCHUIIJINHBI
IToaroroBka K MPOEKTHON ACATENBHOCTH, CBSI3aHHOM C BOIIPOCAMU IIPOCKTUPOBAHUS aBTOMAaTHU-

3UpPOBaHHBIX CUCTEM YIIPaBJICHUS TEXHOJIOTMYECKMMH IIPOLIECCAMHU.

3asayu U3y4eHHs TUCLHUIUIMHBIL

- IOJIYYUTb 3HAHUS O )KU3HEHHOM IIMKJIE U OCHOBHBIX 3Tamnax npoektupoBanus ACY TII;

- U3YYUTh apXUTEKTYpPY, IPOMBIIICHHBIE CETU U UHTEp(DeNchl, KOHTPOIJIEPHI AJIsl CUCTEM aBTO-
MaTHU3aluH, 3bIKK NporpammupoBanus [1JIK;

- copMupoBaTh KOMITETCHIIMH Y oOy4daronuxcs cornmacao OC HUAY MUDU.

JlucuuiiuHa U3y4aeTcsi B COOTBETCTBUU € MPOdeCCHOHAIbHBIMU CTaHIaPTAMMU:

- IIpodeccuonanpubiii cranaapt 24.062 MHxeHep-POSKTUPOBLIMK 0 BBIBOJY M3 JKCILTyaTa-
UM 0OBEKTOB HCIOJIH30BAHUS ATOMHOM SHEPTHH;

- [Ipodeccnonanbuenii ctanaapt «24.009. Crenuanuct 1o yIpaBICHUIO MTPOSKTaMU U MIPOTPaM-
MaMu B 00J1aCTH IPOU3BOJICTBA 3JIEKTPOIHEPTUU ATOMHBIMU IEKTPOCTAHLIUAMMY;

Mecto nucunmiiuabl B ctpykrype OOII BO
HpI/I HU3YUCHUU KYypCa «Ku3HeHHbBIN UKII U IIPOCKTUPOBAHUEC ACY TexXHOJIOTMYEeCKUMH poucc-

caMM» K CTYIEHTY IPEIbsBIIAIOTCS ClEAYyIOIINe TpeOOBaHU: CTYIEHT 3HaeT Ha3HAYEeHUe, YCTPOUCTBO,
TEXHUYECKHE XapaKTEPUCTUKU U NPUHIUI JEHCTBUS JNaTYMKOB, UCIIOJIHUTENIbHBIX YCTPOICTB; Ha3HA-
YEeHUE, MPUHIUIBI JICHCTBUSA, aJTOPUTMBI pabOTHI CUCTEM aBTOMATHYECKOTO YIPABJICHUS; CIOCOOCH
MPUMEHSTH 3HAHUE TPUHIMIIOB PabOTHI M YCTPOHCTBA aBTOMATUYECKHX PETYJISTOPOB, MPHOOPOB KOH-
TPOJISi, U3MEPUTEIbHBIX KAHAJIOB, BJIAJEET MPUHLUIIAMU IOCTPOEHUS U CHUCTEM aBTOMATUYECKOIO
yIpaBiIeHUS.

[lepeyeHb AMCLUIUINH, YCBOCHHE KOTOPBIX CTYJEHTaMH HEOOXOAMMO I U3Yy4eHMs IaHHOU
JIUCLUIUIMHBL: JIaTUUKK U IeTeKTOPbI (PU3NYECKUX YCTaHOBOK, [IpoekTupoBaHHue cCUCTEM YIpPaBICHHMS,
Teopust aBTOMaTHueckoro ymnpasieHus, MukponponeccopHbsie cucrteMbl, ACY TeXHOJIOrMYECKMMHU
npoueccamu ADC, CucteMsl ynpasiieHus, McrnonHuTenpHble yCTpOHCTBA cUcTeM ympasieHus, Opra-
HU3aLlKs, YIIPaBJICHNUE U TUIAHUPOBAHHUE ITPOU3BO/ICTBA.

3HaHMsI, IOJy4YEHHBIE IPU OCBOEHUU JHUCUUIUIMHBI, HEOOXOIUMBI TP BHIIOJTHEHUH BBITYCKHON
KBaJIN(UKAIIMOHHOM paboThl, a TakKKe MPU MPOXOKIEHUU MPOU3BOJACTBEHHON (IKCILIyaTallMOHHON U
MPETUIUIOMHON) IPAKTUKH.

OO6001eHHbIE TPYIOBbIE (YHKIIMU, KOTOPHIE CMOXET TOJHOCTHIO WJIM YAaCTUYHO MPOJIEMOH-
CTPUPOBATH CTYJEHT P OCBOEHUU JTaHHOU TUCLUIUINHBIL:

- [Ipodeccuonanbublil ctangapt «24.009. Cnenuanuct No yHpaBiIeHUIO MPOEKTaMHU U MPOrpaM-
MaMH B O0JIACTH MPOU3BOJICTBA JIEKTPOIHEPTHH aTOMHBIMH 3JIEKTpocTaHIuAMm» - B/03.7. Ynpasne-
HUE pecypcaMu IPOEKTa;

- [Ipodeccuonanbubiii crangapt 24.062 NHxeHep-IpOEKTUPOBIIMK MO BBIBOAY M3 3KCILTyara-
MU 0OBEKTOB MCTOJB30BaHUs aTOMHOU »Heprun A/01.6. BrimonHeHne paboT Mo moAroTOBKE K MPo-
€KTUPOBAHHUIO BBIBOJIA U3 IKCILTyaTallui 00BEKTOB UCIOIb30BaHus aToMHOM sHepruu; B/01.7. Tloaro-
TOBKa MPOEKTHOM NOKYMEHTAllMu MO BBIBOJAY M3 AKCIUTyaTallMM OOBEKTOB HCIOJIb30BAaHUS aTOMHOM
sHeprun; B/02.7. Onpenenenne moTpeOHOCTH B TEXHHUUYECKUX CPENICTBAX B MPOEKTAX MO BBIBOAY U3
HKCIUTyaTalil 0OBEKTOB MCIIOJIB30BaHUs aTOMHOW sHepruu; B/04.7. TexHHUKo-3KOHOMUYECKoe 060cC-
HOBaHHUE MPOEKTHBIX PEICHUH MO BBIBOAY M3 3KCITyaTallud 00BEKTOB UCIIOIb30BaHUS aTOMHOM 3HEp-
run; B.7. Pa3paboTka nmpoekTa 1o BBIBOJLY U3 SKCILTyaTallud 00OBEKTOB UCIIOIb30BAHUS aTOMHOM SHEp-
THH.



Komnerenuuu oOy4yammerocsi, (popmupyembie B pe3yJbTaTe OCBOCHHA

B mpouecce ocBoeHUsI JaHHON JUCHUIUIHHBI Y CTYACHTa (DOPMHUPYIOTCS CIEAYIONIUE KOMITE-

Nuaukatopel JOCTHKEHUS KOMIIETCHIIUU

3-VYK-2 3Hath: 3Tansl >KM3HEHHOI'O LIMKJIA IPOEKTA; 3Tallbl
pa3paboTKu U peanu3aluy MpoeKTa; METOAbl Pa3pabOTKU U
yIpaBIEHUS NPOEKTaMU

V-VYK-2 YmeTs: pazpabaTsiBaTh MPOEKT C YYETOM aHAIN3a
aJIbTEPHATUBHBIX BAPUAHTOB €r0 PeAIM3allUU, OTIPEAETATh
L[eJIeBbIE ATAIbl, OCHOBHbBIE HAMPABICHUS padoT; 00BICHUTH
ey ¥ chopMynupoBaTh 3a/1a4u, CBSI3aHHBIE C TIOJTOTOB-
KOW U peanu3anuen MpoeKTa; yIpaBisATh IPOEKTOM Ha BCEX
JTanax ero >KM3HEHHOI0 IIUKJIa

B-YK-2 Bnanets: MeToaukaMu pa3pabOTKH U YIIPaBICHUS
IIPOEKTOM; METOJJaMH OLIEHKU ITOTPEOHOCTH B pecypcax U

s dexTuBHOCTH

AUCHHUITIJIMNHBI
TEHLUU:
YHHUBEpCcaJbHbIE
Kon
HaumenoBanue komne-
KOMIIe-
TEHIIUU
TEHIIUU
YK-2 Crniocoben VIIPaBJIATh
MIPOEKTOM Ha BCEX 3Tarax
€ro )KM3HEHHOTO ITUKJIa
npodeccuoHabHBIC

3amauu nipodec-
CHUOHAJILHOH Jies-
teapHOCTH (3I1]1)

OO0BEKT win
00J1aCTh 3HAHUS

Koza u Haumenosa-
HUE KOMIIETEHIINN

NuaukaTopsl JOCTIKEHUS KOMITETEHITHH

Pa3zpaGorka mpo- | CoBpemMeHHas
€KTHOH 1 pabouel | AIeKTpoHHAas
TEXHUYECKOH J0- | CXeMOTEXHHKA,
KyMEHTAIIHH, AIIEKTPOHHBIE
oopmiieHHe 3a- | CUCTEMBI siliep-
KOHUEHHBIX TMPO- | HBIX H
€KTHO- buznueckux
KOHCTPYKTOPCKUX | YCTaHOBOK, CH-
pabot CTEMBI
ABTOMAaTH3UPO-

Pa3zpabGotka mpo-
eKTHOH 1 paboueit

BAaHHOT'O YIIpaB-
JICHUS SIIEPHO-

TEXHHUYECKON J10- | GU3MUECKUMU
KyMCHTAlluHu, YCTaHOBKaMH.
opopmienue 3a- | AnepHo-
KOHYEHHBIX TIPO- | SHEPTeTHYECKO,
eKTHO- TETUIOMEXaHH-
KOHCTPYKTOPCKHX | YECKOE, TpaHC-
pabot HOPTHO-
TEXHOJIOTUYC-
CKO€ ¥ UHOE
obopynoBaHue

aTOMHBIX CTaH-
AH.

ITK-5 Criocoben
(bopMyIHpOBaTh LEIH
MpPOEKTa,  BHIOUpAThH

KPUTEpHH M TIOKa3a-
TEIW, BBIABISATH TIPH-
OpPHUTETHl  pEIICHHUS
3a/1a4y

3-IIK-5 3HaTh: METOJOJIOTHIO IIPO-
eKTHON JESTEIbHOCTH, >KW3HCHHBIN
LUKJI IPOEKTA, OCHOBHBIE KPUTEPUU U
nokasarenu 3¢(EeKTUBHOCTH U 0e3-
OITACHOCTH;

V-IIK-5 ymers: popmynupoBaTh 1ie-
JIY ¥ 33J]a4M MPOEKTA;

B- IIK-5 BnageTs: MeTonaMu aHalIn3a
pe3yibTAaTOB MPOEKTHON AESATEIbHO-
cTH

[IK-6 CnocoGen «
KOHCTPYHPOBaHUIO U
POEKTHPOBAHUIO

y3JI0B M DJIEMEHTOB
annapaToB M CHCTEM B
COOTBETCTBHU C TeX-
HUYECKUM  3a/IaHHeM
u TpeOoBaHUsIMU Oe3-
OMacHoW paboTel ¢
UCIIOJIb30BaHUEM

CpPE/ICTB aBTOMATH3a-
[[MU IPOSKTUPOBAHHUS

3-I1K-6 3Hath: TpeOoBaHus Oe3omac-
HOW PabOTHI, TPEABSABISIEMbIE K Y3-
JlaM U 3JIEMEHTaM CUCTEM;

V- TIK-6 ymeTh: KOHCTpYyHPOBaTh U
IPOEKTHPOBATh DJIEMEHTHl CHCTEM B
COOTBETCTBUHM C TEXHHYECKUM 3ajla-
HUEM;

B- TIK-6 BimameTs: cpencTBaMu aBTO-
MaTH3aluy IPOEKTUPOBAHUSI.




[IpoBenenue

[PEABAPUTEILHO-
ro TEXHHKO-
SKOHOMHYECKOIO
000CHOBaHHS TIpU
POCKTHUPOBAHUHT
SJICPHBIX JHEpre-
THYCCKUX
YCTaHOBOK,
OCHOBHOIO  000-
pPYIOBaHMs, TeX-
HOJIOTHYECKUX

CHCTEM, CHCTEM
KOHTPOJIA u
yIpaBJICHUSI.

Hux

CoBpeMeHHas
AIIEKTPOHHASI
CXEMOTEXHHUKA,
IIEKTPOHHBIE
CHCTEMBI siJIep-
HBIX U (u3nye-
CKUX  yCTaHO-
BOK, CHCTEMBI
ABTOMAaTH3UPO-
BAaHHOT'O YIIpaB-
JCHUS  SIJICPHO-
buznuecKuMu
YCTaHOBKaMH.

[IK-7 Cnocoben k
MPOBEJICHUIO TIPEJI-
BapUTEIIbHBIX
TEXHHUKO-
IKOHOMHYECKUX
pacueToB B 00JIaCTH
MPOCKTHUPOBAHUS
SIAEPHBIX
HEPTreTUICCKUX
YCTaHOBOK

3-TIK-7

3HaTh METOJBI
SKOHOMHUYECKHUX PacueToB;
V-IIK-7 ymeTh ONpOBOJHUTH TEXHUKO-
SKOHOMHYECKUE pPacyeThl B 00JIACTH
MIPOCKTUPOBAHUS SJICPHBIX SHEPTCTH-
YECKUX YCTAHOBOK;

B-I1K-7 BnageTh COBpEMEHHBIMH Ia-
KETaMH MPHUKIAIHBIX KOMITBIOTEPHBIX
mporpamm
SKOHOMHUYECKUX PACUETOB.

TEXHUKO-

JJIA TCXHHKO-

3agaum BOCIIUTAHHUS, p€a/IN3yeMbI€ B pPaMKax 0CBOCHUA JUCIUIIINHDbI

Hanpasnenue/ | Cosnanue ycuao- | Ucnonb3oBanue Bocnurareb- | BoBiieuenne B pasHo-
ey BUii, o0ecme4yu- | HOr0 NOTEHUHMAJNAa Y4YeOHBIX | IVIAHOBYI0 BHEY4YeOHYIO
BaKOIINX AUCUHUILINH AeATeTbHOCTh
IIpogeccuo- - bopmupoBanue | 1.Mcnonp3oBaHHE BOCIIUTATEb- 1. Opranuzanus
HAJbHOE BOC- | TBOPYECKOIO MH- | HOrO MOTEHLIHAja JUCHUILUINH HAay4HOTO [MOJXOAa H
NUTaHHe ’KEHEpHOro/ po- | MPO(HECCHOHANBHOTO MOYJIS yyBcTBa «Bce B onHOM

(heccroHaIbHO-
IO MBILUICHHUS,
HaBBIKOB OpraHU-
3aIUU KOJUIEK-
TUBHOU IPOEKT-
HOW JIeATEIIbHO-
ctu (B22)

JUIsl pa3BUTHS HABBIKOB KOMMY-
HUKAaLlUW, KOMaH/IHOM paboThl U
JUEPCTBA, TBOPUECKOTO UHKE-
HEPHOTI'0 MBIIICHUS, CTPEMIICHUS
CJIeZIoBaTh B Mpo(hecCHOHANbHOM
JIeATEIbHOCTH HOpMaM IOBeJIe-
HUs, 00eCIIeunBaIOIINMM HPaB-
CTBEHHBIN XapaKTep TPYLOBOH
JeSITeIbHOCTH U HECTYKeOHOTO
ITOBEJICHUS, OTBETCTBEHHOCTH 32
IIPUHSATBIE PELICHUS Yepe3 MOAro-
TOBKY I'DYIIIOBBIX KypCOBBIX pa-
00T U IPAaKTUYECKUX 3a/IaHU,
peLIeHUE KEHCOB, TPOX0XKICHHE
IIPaKTHK U noarorosky BKP.
2.Mcnonb30BaHuE BOCIUTATENb-
HOTO MMOTEHIMAIA AUCIUIUINH
npodeccuoHaNTbHOTO MOIYJIS JIJIS:
- (hopMupoBaHUs TPOU3BOJI-
CTBEHHOI'0 KOJIJIEKTHUBU3MA B XOJ1€
COBMECTHOTI'O PEIIECHUS KaK MO-
JIEIbHBIX, TAK U MMPAKTHYECKUX
3a/1a4, a TaAKXKe IMyTeM IOJKpel-
JIEHUE PALIMOHAIIBHO-
TEXHOJIOTUYECKNX HaBBIKOB B3au-
MOJICHCTBUS B IPOCKTHOM €S-
TEJIbHOCTH YMOIIMOHAIBHBIM (-
(eKTOM YCIEITHOTO B3aUMO/IEH-

KOMAaHJIe» 4epe3 ydyacThe
CTYJIEHTOB B IIpOBEJe-
HUU KpYIJIBIX CTOJOB U
CEMHMHApPOB.

2. ®opmupoBaHUE
BEPTUKAIBHBIX CBS3E€H U

(bopmanbHbIX IIpaBII
KHU3HU TIPU TPOBEJICHUU
CTYIEHUYECKHX KOHKYp-
COB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

CTBUSI, OIIYIIIEHUEM POCTa OOIIIEH
3¢ HEKTUBHOCTH MPH pacIpee-
JICHUH MPOEKTHBIX 3a/1a4 B COOT-
BETCTBHUHU C CUIILHBIMH KOMIIE-
TEHTHOCTHBIMH U SYMOLIMOHAIIb-
HBIMU CBOMCTBaMH 4JICHOB TIPO-
€KTHOM TPYMIIbI.

IIpodeccuo- - popmupoBanue | Mcnons3oBanue BocnuTaTeNibHO-  ([[OBBINIICHHE 3HAHMIA T10

HaJIbHOE BOC- KYJIbTYpbI UH- ro NOoTEeHUHMaNa JUCIUILIMH Ipo-  |uH(opMaTU3anuu odie-

nuTaHue (bopmManoHHOI (eccrnoHaTbHOTO MOYJIS IS CTBa U KOMMYHHUKAI[MOH-
0e30MacHOCTH dbopMupoBaHue 6a30BBIX HABBIKOB |HBIX TEXHOJIOTUHN AJIS pe-
(B23) WH(OPMAIIMOHHON 0E30MAaCHOCTH  |[IICHHSI KOMMYHHKATHB-

yepe3 U3ydeHUe MOCIEACTBUM Xa- |HbIX M [T03HABATEIbHbIX
JATHOTO OTHOILIEHUS K paboTe ¢  (3a/1a4 CTyAEHTaMHU.
MH(POPMALIMOHHBIMU CUCTEMaMH,
0a3amu JaHHBIX (BKJIHOYast 1€PCO-
HaJIbHBIE IaHHBIE), TpPUEMax U
METOJIaX 3JI0YMBIIIJIEHHUKOB, 110~
TEHIMAJIBbHOM YPOHE MOJIb30BaTe-
JISIM.

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTIIHUHbBI
Hucnurnnuna npenogaercs cryaeHtaMm B 10-om (A) cemectpe. OOmias Tpya0eMKOCTh JTUCIIH-
IUTMHBI COCTaBIIIeT 4 3a4eTHRIX eAuHUIEI, 144 ak. yaca.

Kanenaapublid mian

Ne | Ne HaumenoBanue paszgena | Buabl yueOHOM neATeJIbHO- | ATTecTa Makcu
P (TeMbI) TUCHUIIMHBI cTH (B Yacax) us pas- MaJIbHBIH
a e @ ° aena 0as
3 E =2 (popma) 3a
a Bl & § pasaen
¢ z | | £
a1 S g (& |3 |v
a 151 ) < [=% A
2] = = =E QO
1 paspen: ZKu3HeHHBINH IMKJ B 0CHOBBI NpoekTupoBanus ACY TII
1 1 | OcHOBBI NPOEKTUPOBAHUS 12 2 2 8
ACY
1 2 | IloHsiTHE KU3HEHHOTO 16 4 4 8
nukia ACY
1 3 | Kanonmnueckoe npoektupo- | 16 | 4 4 8
BaHue ACY
1 4 | TeXxHUKO-?)KOHOMHUYECKOE 12 2 2 8 Knl 20 6.

obocuoBanne ACY

2 pazaen: Bonpocsl npoextuposanusa ACY TII

2 5 | ApxutekTypa aBToMaTu3u- | 24 4 4 16
POBaHHOW CHCTEMBI

2 6 | [IpoMbIIUTEHHBIE CETH H 16 4 4 8
UHTEpQEHChI

2 7 | KonTtpomepsr aist cuctem | 16 | 4 4 8

aBTOMaTHU3alluu




2 8 | OOmue cBeneHUs O TMPo- 16 4 4 8
rpamMMupoBanuu [1JIK

2 9 S3piku MDK 61131-3 16 4 4 8

Kn2

300.

Bujx npomexyTo4HoOl aTTecTanuu 144 | 32 (32/16 80 | Dx3amen

50 o.

Coaep:xaHue JIEKIIMOHHOT0 Kypca

TeMbl JIeKIUH.
Bomnpocel, oTpadarbiBaeMble HA JIEKITUU

Bcero
JacoB

YyeoHo- meto-
aUYecKoe
ob0ecreuenue

1

3

Tema 1. OcHoBbl npoexkTupoBanus ACY.

ACY mpousBoacteom win ERP-cuctembr. ACY npou3BoaCcTBEHHBIMHE TIPO-
neccamu win MES-cucrempr. ACY TeXHOTOTHUECKUMHU MPOIIECCAMH.
CrannapTsl.

1-14

Tema 2. IlonsTue ;xkn3HeHHoro nukjaa ACY

Tpu moxemun XKL ACY. Kackagnas monens mnponecca coznanusi ACY.
Urepanmonnas moxaens. CrinpaneBuiHas MOJICIb.

1-14

Tema 3. Kanonnueckoe npoektuposanue ACY.

Craguu u stansl. 'pynna craguit 1o T3. Ilognucanue T3. Mcnonnenue
CUCTEMBI. 3aBepIIeHuE padoT.

1-14

Tema 4. Texuuko-3xoHOMHYecKoe 000cHOBaHue ACY
TpebGoBaHUs K TEXHUKO-9KOHOMHYECKOMY 000CHOBaHUIO mpoekTa AC
[TnanupoBanue u opranuzaius npoiecca pazpadorku AC

OneHka Tpy10eMKOCTH U JUIUTeIbHOCTH pa3padbotku [10 AC
Texnuko-axoHOMu4eckoe obocHoBanue AC.

1-14

Tema 5. ApxuTekTypa aBTOMATU3UPOBAHHON CHCTEMbI

IIpocreimmii Bapuant ACY TII ¢ 0fHUM KOMIBIOTEPOM U OJTHUM YCTpPOM-
CTBOM BBOJa U BbIBOAa. TpeboBanus k apxutekrype ACY. Pacnpenenen-
HBIE CUCTEMBI aBTOMATH3allMi. MHOTOypOBHEBAsI ApXUTEKTypa

1-14

Tema 6. [IpombinLIeHHBIE ceTH U MHTePderchl

OO61ue cBeeHns o npoMblUIeHHBIX ceTsix. Moaens OSI. Matepdeiics
RS-485, RS-422 u RS-232. Nnrepdeiic "tokosas neris". HART-
nporokos. CAN.

1-14

Tema 7. KonTpoJuiepsl 1jisl CMCTEM aBTOMATH3AUU

[Iporpammupyemsble JIOTHYECKHE KOHTpOJuIepbl. KoMIBIOTED B cUCTEMaxX
aBTOMAaTU3ALMU. Y CTPOMCTBA BBOJA-BbIBOAA

1-14

Tema 8. O6mue ceegenus: o nporpammuposanmnu IJIK

Crpykrypa u coctaB IIJIK. Unrerpanus [IJIK B ACYTII. Texnonorus
OPC. Ocnosusbie npunimnbl ctangapra MOK 61131-3. SCADA-nakeTtst

1-14

Tema 9. A3biku MDOK 61131-3

Huarpammbl SFC.  Crnucox mucTpykumid IL. CTpykTypupOBaHHBIM TEKCT
ST. Peneitapie muarpamver LD. ®ynxnumonansHbie muarpamvel FBD.
Komnuieke CoDeSys. Komnonentsl opranuzanuu nporpamm (POU). Tu-
bl JaHHBIX. [lepemennsie. CTpykTypa nporpammuoro ooecneuenus [1JIK.

1-14




Ilepeyenb 1a00paTOPHBIX padoT

Tema s1abopaTopHoii pa6oTsl. Bonipockl, oTpadéaTbiBae- Bcero Z:;gﬁg;g}t
Mble Ha JiadopaTopHOi padore MACOB | e
1

Pyunas nactpoiika [T /I-perynstopa CY teMrnepaTypoii B €4y Ha OCHO- 4 1-14
Be TPM-151
ABtomarunueckas Hactpoiika [IN]/I-perynstopa CY temneparypoil B neuu 4 1-14
Ha ocHoBe TPM-151
[TporpaMMHOe yrpaBieHHE TEMIEPaTypoOi B €Y B KOH(PUTYpaTOpe 4 1-14
TPM-151
OTtpaboTka HaBBIKOB ITporpammupoBanus B cpene CoDeSys. Jlmarpammbl 4 1-14
SFC.
OTtpaboTka HaBBIKOB MporpaMMupoBanus B cpene CoDeSys. Criucok uH- 4 1-14
cTpykuuii IL
OTtpaboTka HaBBIKOB MTporpaMMupoBanus B cpene CoDeSys. CTpykTypu- 4 1-14
poBaHHBIN TeKCT ST.
OTtpaboTka HaBBIKOB MporpammupoBanus B cpene CoDeSys. Peneiinbie 4 1-14
nuarpammbl LD.
OTtpaboTka HaBBIKOB MporpammupoBanus B cpeae CoDeSys. dynkimo- 4 1-14

HaJbHBIC nuarpammel FBD.

3agaHus I CAMOCTOATEILHON PadoThI CTYICHTOB

Bomnpocsl 111 caMOCTOATEIbHOTO0 U3yYeHHs (3a1aHUs)

Bcero
JacoB

Y4yeoHo- MeTo-
AHYECKOoe
odecrmeyeHue
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3

TexHuko-skoHOMHUYeckoe obocHoBaHue ACY.

Pacuer 3atpar Ha pazpabotky AC. PacdyeT-mporaHo3 MUHUMAaIbHOM II€HBI
pa3pabotkn AC. Onenka 0e3yOBITOYHOCTH M pacyeT Leaecoo0pa3HOro
o0bema mpopax. Pacuer ennHoBpeMeHHbIX 3aTpar Ha BHenpeHue AC.
Pacuer tekymux 3atpaTr Ha ¢pyHkunonuposanue AC. Pacuer sxoHOoMHYe-
CKUX pe3ynbTaToB OT BHenpeHuss AC. Metoapl pacyera S5KOHOMHYECKON
3¢ (HEeKTUBHOCTH MHBECTUIIMOHHBIX (KalMUTaIbHBIX) 3aTparT.

8

1-14

CAN.
®uznyeckuil ypoBeHb. KaHanbHbll ypoBeHb. [IpukianHoi ypoOBEHb:
CANopen. DnexTpoHHBIE crieIU(PUKAIAN

1-14

PROFIBUS.

®uznyeckuil ypoeHb. Kananpubiil yposens Profibus DP.
PesepBupoBanue. Onucanue yCcTpoicTs

MODBUS.

®Puznueckuil ypoBeHb. KananbHbll ypoBeHs. [IpukiagHoi ypoBeHb

1-14

ITpomsimnennsrii ETHERNET.

OtnuuurensHble ocobeHHOCTH. PU3nUecKkuil ypoBeHb. KaHanbHbINA ypo-
BeHb. Modbus TCP.

Profinet. IIporokon DCON

1-14

BecrnipoBoiHbIE TOKATBHBIE CETH.
[Tpo6nemsr GecipoBoHbIX ceTeid. Bluetooth. ZigBee u IEEE 802.15.4.

1-14




Wi-Fi u IEEE 802.11. CpaBHenre 6eCripOBOIHBIX CeTei

CeteBoe 000pyI0BaHHE. 8 1-14
[ToBTopuTenu untepgetrica. Konnenrparopst (xadsl). [IpeodpazoBarenu
uHTepderica. AapecyeMoie mpeodpazoBatenu nHTepdeiica. MexcereBbie
nutio3bl. Jlpyroe cereBoe obopynoBanue. Kabenu 1uis mpoOMBIIIIICHHBIX
ceTel.

3amuTa OT IIOMEX. 8 1-14
HcTtounuku nomex. 3azemiuenue. [IpoBogHbie KaHabl Iepeaun CUTHa-
noB. [Tapa3zuTHble cBA3H. MeTO/IbI SKPAaHUPOBAHUS U 3a3EMJICHHUS.
["anpBannYeckas pasBsizKa. 3allyuTa MPOMBIIUICHHBIX CETeH OT MOJIHHUH
W3mepuTenbHble KaHAJIbI. 8 1-14
MHuorokpartHbie u3mMepenus. J[uHaMuyeckiue u3MepeHusl.
CyMMupoBaHue NOrpelHOCTEd U3MEPEHUH.
AnmapatHoe pe3epBUPOBaHHE. 8 1-14
PesepBupoBanue I1JIK. Pe3epBrpoBaHne NPOMBIIIIEHHBIX CETEH.
OreHka HaISKHOCTU PE3EPBUPOBAHHBIX CHCTEM

OPC-cepaep. O630p crannapra OPC. OPC DA cepsep. OPC HDA cep- 8 1-14
Bep. Cnenuduranus OPC UA. OPC DA cepsep B cpene MS Excel
[Tpumenenne OPC ceprepa ¢ Matlab u LabView

Oo0pa3oBare/ibHbIC TEXHOJIOTMH

[lpn peannzamuu y4eOHOro Marepuaiga Kypca HCIOIb3YIOTCS pa3iIH4yHble 00pa3oBaTebHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(epbl CBOOOAHON M TBOPUECKOM IUCKYCCHU Kak
MCXKAY nperoaaBaTrejicM U CTYACHTaMH, TaK U B CTyIICH‘-ICCKOﬁ rpyne. HGJILIO IIpHU 3TOM SABJIACTCA
BbIpabOTKa y CTYJIEHTOB HAaBbIKOB M KOMIIETCHIIUH, O3BOJISIOIMX CAMOCTOSTEIBHO BECTU UCCIIEA0BA-
TEJILCKYIO M HAyYHO-TI€IarOTHYECKYI0 padoTy.

[TpakTHyeckas MOArOTOBKA MPH peaau3aluy y4eOHON JTUCIMIIIIMHBI OPraHu3yeTcs IyTeM Mpo-
BCACHUA MPAKTUYCCKUX SaHﬂTHﬁ, npeaycMaTpuBarOmmnx y4acCTue 06yqa101111/1xcs[ B BBIIIOJTHEHHUHN OT-
JeTTbHBIX 3JIEMEHTOB PaboT, CBA3aHHBIX ¢ OyaymIel mpodeccuoHalIbHON AEATEIbHOCTHIO.

HpaKTI/I‘-IGCKaﬂ IIOATOTOBKAa TAaKXE BKIIIOYACT B ce0s1 3aHsATHSA JICKOHMOHHOT'O THIIa, KOTOPBLIC
peAycMaTpUBalOT nepenady yueOHol nHpopMauy 00yqaromuMcs, HE0OX0IMMOM Ui OC/IeAYy oL e-
IO BBINOJIHEHUS paboT, CBSI3aHHBIX ¢ Oynyiiel npodeccuoHaIbHOMN 1eATeNbHOCTBIO.

AyIUTOpHBIE 3aHATHS MIPOBOJATCS B BUAE JEKIMH ¢ ucnoib3oBanueM [IK u koMmberoTepHOro
MIPOEKTOPa, 1abOpaTOpHBIX 3aHATUH, ¢ ucnosnb3oBaHueM IIK u nmaboparopubix crenmoB. CamocTos-
TeNbHas paboTa CTYJIEHTOB MPOBOAMTCS MO PYKOBOJICTBOM IpernojaBaTelnieil, ¢ oka3aHUeM KOHCYJIb-
T&III/IfI W IIOMOIIIHX IIPpHU U3YUYCHUU JOIMMOJHUTCIIBHBIX TEM Kypca.

DoH/ OLIECHOYHBIX CPECTB

CDOH,Z[ OICHOYHBIX CPCACTB MO0 JUCHUIIIINHE obecreynBaeT IMPOBEPKY OCBOCHMUS IJIAaHUPYCMBIX
pe3ynbTaToB OOyueHus: (KOMOETeHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIEro,
pY6C)KHOFO " MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.

Cs3p Mexay (GopMHpYyeMBIMH KOMIETEHIHUSAMH M (OpMaMu KOHTPOJS MX OCBOCHMS Mpen-
CTaBJICHA B CHGI[yIOIJ.ICfI Ta6J’II/II_ICI

HaunmenoBanue kon-
Ne Kozn u HanMeHoBaHME HHAMKATOpA HanmenoBanue
TPOJINPYEMBIX PA3EIOB .

n/m JOCTH>KEHHS] KOMIIETEHIIUI OLICHOYHOTO CPEJICTBA

(Tembl)

Bxo/1HOM KOHTPOJIb
. Bormpocsl BXOAHOTO KOHTPOJIS
1 BxoaHo# KOHTPOIIBb P A p
(MMCbMEHHO)
ATTecranys pas3/ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH




2 JKu3HeHHBIN UK 1 3-VK-2, V-VK-2, B-VK-2, JlaGopaTtopHas pabora 1
OCHOBBI IPOCKTHPOBA- | 5ty 5. V-ITK-5, B-TIK-5, JlaGoparopHas paboTa 2
Hus ACY TII 3-TIK-6, 3-[IK-7, V-TIK-7, B-IIK-7 JlaGopaTopHas pabora 3
KosmnokBuym 1 (mucbMeHHO)
3 Bormpocs! mpoekTupo- 3-1IK-5, YV-IIK-5, B-TIK-5, JlabGopaTtopHas pabora 4
Banus ACY TII 3-1IK-6, B-IIK-6 B-22, B-23 JlaboparopHas pabota 5
JlaGopaTtopHas pabota 6
JlaboparopHas pabora 7
JlaGopaTtopHas pabora 8
KosnokBuym 2 (MMCbMEHHO)
[TpomexyTouHas arrectanus
4 OK3aMeH 3-YK-2, V-VK-2, B-YK-2, Bomnpocsl k 3k3ameny (IUCh-
3-I1K-5, V-IIK-5, B-IIK-5, MEHHO)
3-I1K-6, Y-IIK-6, B-I1K-6,
3-11K-7, V-IIK-7, B-TIK-7

OrneHOYHBIE CpEACTBA AJIs BXOAHOTO KOHTPOJIS MPEICTABISAIOT cOO0I BOMPOCHI, KOTOPHIE 3a/1a-
I0TCS CTYJICHTaM B MUCbMEHHOM opme.

B kauecTBe OLEHOYHOrO CpeCTBA TEKYILIEro KOHTPOJIS MCIOJIb3YIOTCS BBIIOJHEHHUE Jabopa-
TOPHBIX pabOT M YCTHBIN ONPOC MO Pe3yIbTaTaM UX BBHITOIHECHUS.

B kadecTBe O1ICHOYHOTO CpPE/ICTBA aTTECTAlUU Pa3/eiIOB MPOBOASITCS KOJUIOKBUYMBbI 1 1 2 co-
OTBCTCTBCHHO, a J1JIA HpOMG)KyTO'—IHOfI arreécraluy NpeayCMOTPCHBI TCOPETUYCCKUC BOIIPOCHI.

[To uroram oOyueHuUs: BHICTABIISIETCS IK3aAMEH.

Bonpocbl BXOAHOT0 KOHTPOJIsI
1. OcHOBHBIE TUIIBI HCTIOMHUTENBHBIX YCTPOMCTB CUCTEM YIIPABJIEHHMS.
2. O003HauEHMs 3JIEMEHTOB Ha MPUHLUIINAIBHBIX 3JIEKTpUUECKUX cxemax. [Ipumepsl.
3. [Ipumepsl OCTPOEHUSI YCIIOBHBIX 0003HAYEHUI TPUOOPOB U CPEACTB aBTOMATH3ALUH.
4. Buzpl U3MEPUTENBHBIX YCTPOMCTB.

5. IIporpamMmmupyembie IOTUYECKUE KOHTPOJIIEPHI.
6. SCADA-cucremsi.

Bonpoce! qis arrecrauuu pasgedaa 1 (koanoksuym 1)

1. Hats onpenenenne ACY npounssoactsom uinu ERP-cucremsr.

2. Hatb onpenenenre ACY npousBoacTBEHHbIMU Iporieccamu ui MES-cucremsi.

3. Hatb onpenenenne ACY TEXHOIOIMYECKUMH ITPOLECCAMM.

4. [lepeuncnuTh OCHOBHBIE CTaHIAPTHI.

S. Ilepeuncnuts Tpu Mmoaenu XKL ACY.

6. JlaTh onpeneneHue KackaJaHou Mozenu nporecca co3aanus ACY.

7. JlaTb onpenenieHrne NTEpalMoOHHON Moienu npouecca coznanus ACY.

8. JlaTh onpeneneHue cnupaieBUIHON Moaenu mpoiecca coznanus ACY.

9. Ilepeuncnuth cTaAuM M ATANbBI KAHOHUYECKOE NTpoekTHpoBanue ACY.

10. [Iepeunciuts rpymnmsl ctaauii 1o T3.

11. ITonnucanue T3.

12. Hcnonuenue cucteMsl.

13.  3aBepienue pabort.

14. Kaxkue BoigBUTatoTcs TpeOOBaHUS K TEXHUKO-IKOHOMUYECKOMY 000CHOBaHUIO mpoekTa AC?
15. B yem 3akiovaercs nmiaaHupoBaHue npouecca pa3padotku AC?

16. B uewm 3akmouaeTcst opranuzanus npoiecca pazpadborku AC?

17. C Kxakoil IebI0 OCYIIECTBIIETCS OLEHKA TPYAOEMKOCTH U JUINTENbHOCTH pa3zpadotku [10 AC?

CryaeHT Ha KOJUIOKBHYME JlaeT OTBEThI Ha 10 BOMPOCOB M3 MPUBEICHHOTO BBIIIE MEPEUHs. 3a
KKl TPaBUIIbHBIN O0TBET Hauucnsercs 0,5 6amioB. MakcuManbHO 3a KOJJIOKBUYM - 5 0aJlioB.



Ilkana oueHuBanus pasaena 1

Texkymuii KOHTPOJIb YCIIEBaeMOCTH | ATTecTalus pa3- MaxkcumMabHbIH / MUHMMAJIbHBIH

aena 0aJ11 U1l aTTeCTAllMK pa3jiena
JlabopaTtopHnas pabora 1 — 5 6amnoB Komnoksuym 1 - 5 20 6amos /
JlaboparopHnas pabota 2 — 5 GayioB 0. 12 6amnoB
JlabopaTtopHas pabora 3 — 5 6aoB

Bonpocsl 119 arrectanun pasaesia 2 (KOJIJI0OKBUYM 2)
OTo0pa3uth 1 JaTh KpaTKyto XapakTepucTuky cxeMbl ACY TII ¢ ogHUM KOMIIBIOTEPOM
U OJTHUM YCTPOMCTBOM BBOJIa M BBIBOJA.

Jlatb onpenenieHre pacrpeieaeHHbIM CUCTEMaM aBTOMaTH3aIUH.

Hatb onpenenenre MHOroyposHeBoi apxutekrype ACY TII.

Hate onpenenenue moaenu OSI.

JlaTh KpaTKylo XapakTepucTuky unrepgeiicy RS-485.

JaTh KPAaTKYIO XapakTepucTUKy untepdeiicy RS-422.

JaTh KPaTKylo XapakTepucTuky uurepdericy RS-232.

[lepeuncnuTh U3BECTHBIE MPOTPAMMHPYEMBIE JIOTHUECKHUE KOHTPOJLIEPHI.
HaznaueHnue ycTpoiicTB BBO/1a-BbIBOJIA

. Uto Bxomurt B coctas ITJIK.

. Hatb onpenenenue texnonoruun OPC.

. [lepeunciuth u3Bectuoie SCADA-nIakeTsl.

. [lepeuncnuth koMnoHeHTsl opranuzanuu nporpamm (POU) CoDeSys u ux Ha3HayeHHE.
. Huarpammer SFC.

15.
16.
17.
18.

Crnucoxk unctpykuuit IL.
CrpykrypupoBaHHblii TEKCT ST.
Peneiinble nuarpammser LD.
OyHKMoHanbHbIe quarpammsl FBD.

CrTyneHT Ha KOJUJIOKBUYME JaeT OTBeThl Ha 10 BOMPOCOB W3 NMPUBEICHHOIO BHIIIE MEpeyHs. 3a
KKl TPaBUIIbHBIN O0TBeT Hauucnsercs 0,5 6amioB. MakcuManbHO 3a KOJJIOKBUYM - 5 OalioB.

IIIkana oueHuBaHus pasjaena 2

Texkyuuii KOHTPOJIb yCIIeBAEMOCTH | ATTecTauus pas- MaxkcumajbHbIi / MUHUMAJbHBII
aeJa 0aJu1 U1 aTTeCTALMHU pa3jieia

JlaGopaTtopHnas pabota 4 — 5 6anI0B Komnoksuym 2 - 5 30 6amioB /

JlaboparopHas pabota 5 — 5 GamnoB 0. 18 6amnoB

JlaGopaTtopHas pabota 6 — 5 6anI0B
JlaGopatopHast pabora 7 — 5 OGamioB
JlabopaTtopHnas pabota 8 — 5 6ayoB

CoNOTRWN P

Teopeanecmle BOIIPOCHI HA IK3aMCH.

ACY npousBoactsoM uin ERP-cuctemsl.

ACY npounsBoJcTBEHHBIMHU IIporieccamu Ui MES-cucremsl.
ACY TeXHOJOTHYECKUMH MPOLIECCAMHU.

Cranpmaprsl.

Tpu monenu XKI[ ACY.

Kackamnas mozaens nporecca cozmpanus ACY.
Wrepannonnas moaeins mnpouecca cozganus ACY.
CnupaneBuiHas Moaenb npoiecca coznanus ACY.
Kanonnueckoe npoextupoanne ACY. Craguu u 3Tamnsl.

10 Kanonnueckoe npoextupoanue ACY. I'pynmna craamii no T3.
11. Kanonnyeckoe npoektupoBanue ACY. I[Toanucanue T3.
12. Kanonnyeckoe npoektupoBanne ACY. VcromHeHHe CHCTEMBI.




13. Kanonnueckoe npoektupoBanue ACY. 3aBepiieHue padorT.

14. TpeGoBaHUs K TEXHUKO-YKOHOMHUUYECKOMY 000CHOBaHUIO mpoekTa AC.

15. IlnanupoBanue u opranusaius npoiecca pazpadorku AC.

16. Onenka Tpy1I0€MKOCTH U JUITATENIbHOCTH pa3padboTku [10 AC

17. Texuuko-skonomuueckoe obocHoBanue AC. Ilpocreitmmii Bapuant ACY TII ¢ onHuM KOM-

MBIOTEPOM U OJIHUM YCTPOHMCTBOM BBOJIA M BHIBOJA.

18. Tpe6oBanwus k apxurekrype ACY TIIL

19. PacnipeneneHHbIe CUCTEMBI aBTOMATU3ALIUH.

20. MuoroyposueBas apxutekrypa ACY TII.

21. O6mue cBeIeHNS O MPOMBINIJICHHBIX CETSAX.

22. Mopens OSL

23. Unrtepdetic RS-485.

24. Untepoeiic RS-422.

25. Unrepdetic RS-232.

26. UnTepeiic "TokoBas netis".

27. HART-nipoTtoxour.

28. CAN.

29. TIporpammupyemblie JIOTHUECKUE KOHTPOJLIEPHI.

30. KomnbproTep B cucTeMax aBTOMATH3aIUH.

31. YcTpolicTBa BBO/Ia-BBIBOIA

32. Crpykrypa u cocras ITJIK.

33. Unrerpanus [1JIK 8 ACYTIL

34. Texnonorust OPC.

35. OcHoBHbIe MpuHIKIBI cTaHgapTa MOK 61131-3.

36. SCADA-nakeTsI.

37. CoDeSys.

38. KommonenTs! opraam3aruu nporpamm (POU) CoDeSys .

39. Tunel TaHHBIX.

40. TTepemeHHBIC.

41. Ctpykrypa nporpamMmmHoro obecrnieuenus ITJIK.

42. S3eikm MOK 61131-3. Tuarpammsr SFC.

43. Cincok uHcTpykimii IL.

44. CtpykrypupoBaHHbIii TeKCT ST.

45. Peneiinble quarpammsl LD.

46. dyHkuMoHambHBIE tuarpamMbl FBD.

DK3aMeH MPOBOJIUTCS B MUCbMEHHON (hopMe, IMyTeM OTBETa Ha 2 BOMPOCA U3 BBILICTIPUBEICHHOTO
nepevHs. [Ipu 5TOM oreHnBaeTCsl MPaBUIBLHOCTD U MOJIHOTA OTBeTa. MaKkCHMalIbHBINA Oailt 3a 3a4eT —
50 6amnoB (25 6annoB 3a KaXAbli BOPOC).

(I)opMa OIICHUBAHUA OTBETA CTYACHTA HA IK3aMEHE
1o aucuuIimHe «Kn3HeHHbll DUk U npoekTupoBanne ACY TeXHOIOTHYECKUMU MPO-

neccamMm»
Bbajniabl Onenka TpeGoBanus K 3HAHUAM
(pedTUHTOBO IK3aMeHa
OIICHKH) (crangapTHas)
45-50 «OMIAUYUHON OlLleHKa «OTIUYHOY» BBICTABIICTCS CTYJIEHTY, €CJIU OH TIyOOKO

Y IPOYHO YCBOWJI IIPOrPAMMHBIA MaTepHUall M0 JUCLUIIIMHE, HC-
YEpIBIBAIONIE, MOCIEA0BATEIbHO, YETKO U JIOTUYECKU CTPONHO
€ro M3JIaraeT, yMeeT TECHO YBS3bIBATb TEOPHUIO C MPAKTHKOU,
CBOOOJIHO CTIPABIISIETCS C 3a/1ayaMy, BOIIPOCAMU U APYTHUMH BH-
JaMH TIPUMEHEHUs 3HaHUHM 1Mo OOIUM BOMPOCAM MPOECKTHPOBA-
g ACY TII n ero >xu3HeHHOTO ITHKIIA.




36-44 «xopouioy OlLleHKa «XOpOIIIO» BBICTABISIETCS CTYIAEHTY, €CIH OH TBEPIO
3HACT MaTcpuall o AUCHUIINIMHC, T'PAMOTHO U IO CYHICCTBY HU3-
Jaraet ero, He JOIYCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOCHI 9K3aMEHAIMOHHOTO OHIIEeTA.

30-35 «y008/1eme0- OlLleHKa «yIOBJIETBOPUTEIHHO» BBICTABIISETCS CTYIEHTY, €CIH
PUMETLHOY OH HMMEEeT 3HaHHUS TOJHKO OCHOBHOTO MarepHaia MO TUCIIH-
IUTMHE, HO HE YCBOWJI €T0 JIeTaJC, IOIMyCKaeT HETOYHOCTH, He-
JIOCTaTOYHO TPaBWIbHBIE (DOPMYITHPOBKH, HAPYIICHUS JIOTHYE-
CKOM TOCJICZIOBATEILHOCTH B MU3JIOKEHUU MPOrPAMMHOTO Mate-

puasa.
0-29 «Heyoosnemeo- | OLEHKa «HEYIOBICTBOPUTEIILHO» BBICTABISETCS CTYIEHTY, KO-
pumenvHoy TOPBII HE 3HAET 3HAYUTEIBbHOM YaCTH IPOrpaMMHOI'0 MaTepuaa

[0 JTUCLMILIMHE, JOIyCKAET CYIECTBEHHbIE OIINOKHU, OCTaBIAET
HE paCKpBITHIMHU BOIIPOCHI 3K3aMEHAI[MOHHOT0 OUJIETA.

YueOHO-MeTOAM4YeCKOe U HHPOPMAIMOHHOE oO0ecnevyeHre Y4eOHOH auCIHU-
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MarepuajbHO-TEXHHYECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

Jlex1imoHHbIE 3aHATHUS NPOBOJATCS B yUeOHON JIEKIIMOHHOW ayAUTOPUH, NPEAHAZHAYEHHOM AJIst
IIPOBEACHUS 3aHATUM JIEKIIMOHHOIO THIIA, TPYIIIOBBIX U MHJIMBUAYAIbHBIX KOHCYJIbTAlMH, TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHON aTTecTaluu. AyauTopus o00pyIoBaHa MYJIbTUMEIUNHBIM KOMILJIEKCOM,
B COCTaBE KOTOPOI'0 KOMIIBIOTEP ¢ KOJIOHKaMU, IIPOEKTOP U DKpaH.

JlaGopaTopHble 3aHATHS MPOBOJATCS KOMIIBIOTEPHOM KJIacce, a TAKXKE B CHEIHMATU3UPOBAHHOM
nabopaTopHy, OCHAIIEHHON KOMITBIOTEpAaMU JIJIsl U3ydeHus cpea nporpammuposanus T1JIK.

quﬁHo-MeTozmqecmle PECKOMECHIANIMUA NJIA CTYACHTOB
1. Vkazanus Ui NpoCIyIINBaHUS JEKIUN
Ilepen HauanoM 3aHATUI BHUMATEIbHO O3HAKOMUTHCS C YUEOHBIM IUIAHOM MPOBEIEHUS JEKIIUN
U CIIMCKOM PEKOMEH/I0BAHHOM JIUTEPATYPBHI.
Ilepen nmocemneHneM ouepeIHON JIEKIIMU OCBEXUTH B IIaMSITH OCHOBHBIE KOHIENIIMH POIEHHO-
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ro panee Marepuaina. [1oaroToBUTH Ipy HEOOXOIMMOCTH BOIIPOCHI MpernoaaBareto. He Hamo omacars-
Cs1, YTO BOIIPOCHI MOT'YT OBITh TPOCTHIMH.

Ha nexkuun ocHOBHOE BHHMAaHHE CIEIyeT YACIATh HE (opMylaM M MaTeMaTHUYECKUM BBIKIIA[I-
KaM, a COJICPKAHMIO U3Y4aeMBbIX BOIIPOCOB, OMPEACIICHUSIM U IOCTAHOBKAM 3a/1a4.

B nmpouecce u3zyueHust JIEKIHMOHHOTO Kypca HEOOXOAUMO 1O BO3MOXKHOCTH YacTO BO3BPAIAThCs
K OCHOBHBIM ITOHSTHSIM M METOJ]aM PELIeHus 3aay (3/1eCb BO3MOKEH BBIOOPOUYHBII KOHTPOJIb 3HAaHUN
CTYJICHTOB).

XKenarenbHO MCIONB30BaTh KOHCIEKTHI JICKIUH, B KOTOPBIX HCIIOJIb3YEeTCs MPUHSATAs Iperojaa-
BaTeJIeM CHCTeMa 0003HAUCHHH.

Jnst 6omee moagpoOHOro U3y4eHHUs: Kypca cieayeT paboTaTh ¢ peKOMEHOBaHHBIMU JIUTEPATYP-
HBIMU MICTOYHUKAMH U BHOBb IOSIBIISIOLIIMMHCS UCTOYHUKAMHU.

2. YKa3zaHus U y9acTHs B 1a00OPATOPHBIX 3aHATHAX

[lepen mocemieHneM ysiICHUTh TeMY JIa0OPaTOPHOTO 3aHATHS U CAaMOCTOSITEIBHO U3YYUTh TEOpe-
THUYECKHE BOIIPOCHI.

B KoHIIe 3aHATHS IPY HEOOXOIUMOCTH BBISICHUTD y IPENOAAaBaTENs HESICHBIE BOIIPOCHI.

OCHOBHBIE pe3yJIbTaThl BHIIOJIHEHHS PA0OTH HEOOXOIMMO pacriedaTars.

3. CamocrosTenpHas padoTa CTYICHTOB OOBIYHO CKJIA/IBIBACTCS M3 HECKOJIBKHX COCTABIISIOINX:

- paboTta ¢ TeKCTaMu: y4eOHUKaMH, HCTOPHUYECKUMH NEPBOMCTOUHUKAMH, JOMOTHUTEIBHOMN JH-
TepaTypol, B TOM YHCIIe MaTepUaaMi HHTEPHETA, a TAK)KE MPOpabOTKa KOHCIIEKTOB JICKIIHIA;

- U3yYEHHUE TeM JUIsl CAMOCTOSITEIHHOTO OCBOCHHUS;

- MOJITOTOBKA K JTa0OpAaTOPHBIM 3aHATHUSIM;

- IOJITOTOBKA K 9K3aMEHY HETIOCPEICTBEHHO Tepe]] HUM.

Takum oOpazom, camocTosiTeNbHas paboTa CTYIACHTOB SBIISETCS HEOOXOIUMBIM KOMIIOHEHTOM
MOJTY4EHHS OJTHOIIEHHOTO BBICIIET0 00pa30BaHUsL.

MeTO)]l/I‘leCKI/Ie PEKOMECHIAIIUNA NJIsA HpenonaBaTeJIei/i
1. Ykazanus aJist npoBeAeHUS JICKIUN

Ha nepBoii BBOIHOI NeKuu crenath o0l 0630p comepxkaHusl Kypca U OTMETUTh HOBBIE Me-
TO/BI U MOJXO/bl K PELICHUIO 3a7a4, pacCMaTpUBAaEMBIX B Kypce, IOBECTH O CTYJEHTOB TpeOOBaHUS
Kadenpbl, OTBETUTH Ha BOIIPOCHI.

[Ipu moAroToBKe K JIEKIIMOHHBIM 3aHATHUAM HEOOXOAMMO MPOAYyMaTh IJIaH €ro MpOBEIEeHMUs, CO-
JiepKaHUe BCTYIUTENbHON, OCHOBHOM M 3aKIIIOYUTEIBHOM YacTH JIEKIUH, O3HAKOMUTHCS C HOBUHKAMU
y4eOHOM M METOINYECKOH JIUTepaTyphl, MyOJINKALUAMU NTEPUOANYECKOM MeYaTH MO TeMe JIEKIIHOHHO-
IO 3aHATHS. Y TOUYHUTH IUIaH IMPOBEIEHUS J1ab0opaTOpHOTro 3aHATUs MO TeMme Jekiuu. [lepen n3noxeHu-
€M TEKYIIEro JIEKIIMOHHOTO MaTepHaja HallOMHUTh 00 OCHOBHBIX MUTOIax, JOCTUTHYTBIX Ha HpPEAbIAY-
X Jgekusax. C 3Tol 1enbio 3a4aTh HECKOJIBKO BOIPOCOB ayJIUTOPUU M OCYLIECTBUTH BHIOOPOUHBIM
KOHTPOJIb 3HAHUSI CTYJIEHTOB.

B xoze neKuoHHOro 3aHATHs MpenojaBaTelb I0JDKEH Ha3BaTh TeMY, ydeOHbIe BOIPOCHI, O3Ha-
KOMUTB CTYJE€HTOB C MIEPEYHEM OCHOBHOM U JTOTIOJHUTEIBHON JTUTEPATYpPHI 10 TeMe 3aHATHA. Packpbl-
Basi cojiepKaHue y4eOHBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYIEHTOB HAa OCHOBHBIX KaTETOPUIX,
ABJICHUSIX U TIpolleccax, OCOOCHHOCTAX MX MpOTeKaHus. PacKpbIBaTh CYIIHOCTh U COJAEp)KaHHE pas-
JIMYHBIX TOYEK 3PEHUS U HAYYHBIX MOIX0/JI0B K OOBSICHEHHUIO TEX MU UHBIX SIBICHUH U IPOIIECCOB.

Crnenyer apryMeHTUPOBaHO OOOCHOBaTh COOCTBEHHYIO TMO3MIMIO 10 CHOPHBIM TEOPETHYECKUM
Bonpocam. [IpuBoauTe npumepsl. 3aaBaTh MO XOAY U3JI0KEHHS JEKIUOHHOIO MaTepualia putopude-
CKH€ BOIIPOCHI U CAMOMY JlaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3ALUU MBICIUTEIHLHON Jes-
TEJIBHOCTHU CTYJIEHTOB, MOBBIIIEHNIO X BHUMAHUS U UHTEpECca K MaTepHally JIEKIIHH, €€ COACpPKAHUIO.



[IpenonaBaTens AOMKEH PyKOBOAUTH PaOOTOM CTYyJ€HTOB IO KOHCIEKTHUPOBAHUIO JEKIIMOHHOIO MaTe-
puana, moA4YepKUBaTh HEOOXOAMMOCTh OTPAXXEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOXKEHUN H3ydaeMOn
TEMBbI, 0CO00 BBIIENSS, KaTErOpUalbHbIM annapar. B 3akimoYnTenbHON YacTH JIEKIMHU HEOO0XOIUMO
copMynHupoBaTh 0OIIME BBIBOABI IO TEME, PACKPHIBAIOIINE COJCPKAHUE BCEX BOMPOCOB, MOCTABICH-
HBIX B JIeKIUH. OOBSBUTH IJIAaH OYE€PETHOTO Ja0OpaTOPHOTO 3aHATHSA, 1aTh KPAaTKUE PEKOMEH AU 1O
MIOJIFOTOBKE CTYAECHTOB K Ja0opaTOpHOMY 3aHATHIO. ONpeaeanuTb MECTO U BpeMsl KOHCYJbTAallUU CTY-
JIEHTaM, [10KEeJIaBIINM BBICTYIIMTh C TOKJIAZaMU U pedepaTaMu.

Ha nocnenneit nekuuu ynenuTh Bpems Uil 0030pa Haubosiee Ba)KHBIX IOJIOKEHHMH, pacCMOT-
PEHHBIX B Kypce.

2. Yka3aHus 1715 NpOBEACHUS JaOOPATOPHBIX 3aHITHH

UeTko 0003HAYUTH TEMY JIAOOPATOPHOM pabOTHI.

OOcynuTh OCHOBHBIE TIOHSTHS, CBS3aHHBIE C TEMOU PaOOTHI.

B mpouecce pemenus 3amgad BECTH JUCKYCCHIO CO CTYJICHTaMHU O MPABUIBLHOCTH HMPUMEHEHHUS
TEOPETUYECKUX 3HAHUH.

OTMmeyathb CTYAECHTOB, HanboJiee AKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U JAUCKYCCUSX.

B KkoHIle 3aHATHA 337aTh ayUTOPUHM HECKOJBKO KOHTPOJIBHBIX BOIPOCOB, IPOKOHTPOJIMPOBATH
X071 BBIIIOJIHEHUS JIAOOpaTOPHON pabOTHI.

3.YkazaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PabOThI CTYACHTOB

[To ycMoTpeHuIo mpenoaaBares 3alaHue Ha CaMOCTOSATENbHYIO paboTy MOXET OBbITh HHIUBUIY-
QIbHBIM WIIN (POHTAIBHBIM.

[Ipu MCHoONBP30BAHNU MHIMBUAYAJIBHBIX 33JaHU TPEOOBATh OT CTY/AEHTAa MUCHMEHHBIN OTYET O
IpojesaHHo pabore.

IIpu npuMeHeHMH (POHTAIBHBIX 33aJaHUHA BECTH KOJUICKTUBHBIE OOCY)XIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUH.

C uenbro KOHTPOJIS KauecTBa BBIIOJIHEHUSI CaMOCTOSITEIbHON paboThl TpeOOBaTh MHANBUYaAb-
HbI€ OTYETH! (JOMYCTUMO BMECTO MUCHMEHHOTO OTYeTa NMPUMEHATh WHIMBH]yaJbHbIE KOHTPOJbHBIE
BOIIPOCHI).

[IporpamMma cocraBiena B cootBeTcTBuM ¢ TpedboBanusmu OC HUAY MUDU u yueOHbIM 1U1a-
HOM OCHOBHOW 00pa3oBaTeNbHON MporpaMmsl 1o crnenuanbHocTd 14.05.02 ATOMHBIE CTaHIIUM: MPO-
€KTUPOBAHUE, IKCIUTyaTallusl U MHKUHUPUHT .

Pabouyto nporpammy cocrasuin goueHt [lectosa E. /1.

Penenszent: nouent Egpemona T. A.

ITporpamma ono6pena Ha 3acenannu YMKC 14.05.02 AtomHble cTaHIMU: TPOEKTUPOBAHUE,
SKCIUTyaTalusl 1 UHKUHUPUHT.

[Ipencenatens yuebHO-MeToanyeckoit komuccuu Edppemona T. A..



