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1. HEJIX OCBOEHUA

1.1 | Llexas 0cBOEHHS AUCIUILUIHHEL: ()OPMHUPOBAHUE y 00YJAIOMUXCS 3HAHUHN 110 TEOPHUHU U TIPAKTHUKE MPOEKTHPOBAHHS
IIPOTrPaMMHOTO 00ecTe4eHHsT MUKPOIIPOLIECCOPHBIX KOHTPOIIEPOB.

1.2 | 3agaun AUCIMILUIMHBL: CO3/aTh IPEACTABICHUE O COBPEMEHHBIX alllIapaTHBIX CPEACTBAX PEATU3allUi CUCTEM YIPaBICHUS
Pa3IUYHOTO YPOBHS U IMIPOTPAMMHBIX CPEJICTBAX, 00ECIICUNBAIONINX X KOH(UTYPHUPOBaHHE, IPOTPAMMHUPOBAHHE, OTIAIKY
1 MOHHTOPHHT B IIPOIIECCE SKCILTyaTaln .

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT PAMMBbI

Bnox OIT: b1.B.JIB.02

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 |MonenupoBaHH€ B IEKTPOIIPUBOJIE

2.1.2 | OOmiast sHEpreTHKa

2.1.3 | OcHOBBI MUKPOIIPOLIECCOPHON TEXHUKU

2.1.4 |IIpoekTupoBaHUE NEKTPOTEXHUUECKUX YCTPOICTB

2.1.5 |IIpousBojacTBeHHAs IPaKTHKA MO HOIYICHHIO IPO(eCCHOHATBHBIX YMEHUH U ONBITa IPO()ECCHOHATBHOM AeATeTbHOCTH

2.1.6 | Pemenue npukiaaHbIX 3a1a4 ¢ ucnoibzoBanueM MATLAB

2.1.7 | CunoBas 31E€KTpOHHKA

2.1.8 | DnexkTpuyecKue U IEKTPOHHBIC alnapaThl

2.1.9 | Merposorus

2.1.10 |IIpoekTHbIi MOAXOM B TEXHUKE

2.1.11 | Teopust aBTOMaTU4IECKOTO YIIPABICHUS

2.1.12 | Teopus snexTponpuBoaa

2.1.13 |Ludposas u aHATOroBask IMEKTPOHUKA

2.1.14 | DnexTpuyecKue MaIIHHBI

2.1.15 | YueOnas nmpakTHKa MO IOJyI€HHIO TIEPBUYHBIX IPO(ECCHOHANBHBIX YMEHUIT

2.1.16 | Dxomorus

2.1.17 | OneKkTpoTexXHUYECKOEe U KOHCTPYKIIMOHHOE MaTepHAIOBEICHUE

2.1.18 |IlepconansHas 3¢(HEeKTHBHOCTD

2.2 JAucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs1) HEOOX0IUMO KaK
NnpealecTByLee:

3. PE3YJIbTATBI OBYYEHMUA IO JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSAMUA

YK-5: npakruka

3HaTb:

VK-5-31 ocHOBHBIE TPOTPaMMHBIE CPEACTBA, IIPETHA3HAUYCHHBIE [UIS pa3pabOTKH MPOrPaMMHOTO 00eciedyeHUsI KOHTPOJUIEPOB U
annapaTHbIX CPEICTB

MK-3: 3xcnuryaTanus 00beKTOB NPo¢ecCHOHAILHOM 1eATeIbHOCTH

3HaTh:

TIK-3-31 crioco6bl MOCTPOCHUS CUCTEM BIIEKTPONPHBOJIOB Ha 6a3e MPOMBILIIICHHBIX KOHTPOJIJIEPOB COTJIACHO 331aHUI0 U
HOPMAaTHBHO-TEXHHYECKOH JIOKyMEHTaINH

IMK-2: npoexTUpoBaHUEe 00HbEKTOB MPO(eCCHOHAIBHOI TeATeJbHOCTH

3HaThb:

TIK-2-31 meTozpl M TEXHUYECKHE CPEACTBA SKCIUTYaTallMOHHBIX UCIIBITAHUNA U JUarHOCTUKU MPOMBIIIICHHBIX KOHTPOJIEPOB

YK-5: npakruka

Ymern:

VYK-5-V1 pa3pabaTpIBaTh IporpaMMHOE 00ecCIIedeHIe KOHTPOIIICPOB B COOTBETCTBUH C 3aJaHHBIMH MTapaMeTpaMu
TEXHOJIOTHYECKOTO Iporecca

MK-3: 3xcnuryaTanus 00beKTOB NPo¢ecCHOHAILHOM 1eATeIbHOCTH

YMmerb:

TIK-3-VY1 ocymiecTBiATh NPOSKTUPOBAHKIE MPOMBIIUIEHHBIX CETeH COrTIAaCHO TEXHUYECKOMY 33JJaHUI0 M HOPMAaTHUBHO-TEXHUYECKOM
JOKyMEHTaLUH

IIK-2: mpoekTHpPOBaHNE 00HEKTOB PO ecCHOHAILHOI 1eITeTLHOCTH




YMmerb:

[IK-2-¥1 cocTaBnAaTh 3a4BKU Ha 000PYHAOBAHUE U 3aMACHBIC YaCTH

YK-5: npakTuka

Baanernb:

VK-5-B1 coBpeMeHHON apXUTEKTYpOI U CXEMOTEXHUKONW KOHTPOJUIEPOB € LIEIbI0 YIIPABICHUEM allllapaTHBIMU CPEACTBAMU

IIK-3: s3xcniiyatanus 00beKTOB NPodecCHOHAILHOM e TeIbHOCTH

Baaaernb:

ITK-3-B1 Meronamu omnpezeneHus 3HeprodGHeKTUBHBIX TpeOOBAaHHI B 00JIACTH MPOMBIIUICHHBIX KOHTPOJLIEPOB

IIK-2: npoexTupoBaHue 00HEKTOB MPO(ecCHOHAIBLHOI e TeJbHOCTH

Baanernb:

[IK-2-B1 mMeTomamu OLIEHKH TEXHHYECKOTO COCTOSHHSA B OCTATOYHOTO pecypca 000pyI0oBaHHS

4. CTPYKTYPA U COAEP)XAHUE

Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Paspgea 1. Pa3znea 1.
OcHoOBHBbIE IOHATHUS
annapaTHBIX CPEICTB
1.1 Knaccudukanms, CTpykTypbl 5 2 TIK-2-31 TIK-2- JI1.1J12.1
u (opmMaTel KOMaHJ; CIIOCOOBI V1IIK-2-Bl 2.2
azpecalyy JaHHbBIX; [1K-3-31 I[IK-3- | 51 D2 B3 54
KOMAaH/IbI IEPECHUIKH, V1 IIK-3-Bl
00pabOTKH JaHHBIX, VK-5-31 VK-5-
MIepex0/10B, YIIPABICHUS Y1 VK-5-Bl
nporpamMmoii. /Jlex/
1.2 ArnmnaparHsle U 5 2 [TK-2-31 TIK-2- JI1.1J12.1
MPOTPaMMHBIE TIPUHIIUIIBI V1IIK-2-B1 J12.2
peanu3anuy YnpaBJIsIOUUX 1 D192 D23 D4
KOHTPOJIUPYIOLIUX
YCTPOMCTB.
Mp/
1.3 W3yuenue koman Haxl 5 2 TIK-2-31 IIK-2- JI1.1J12.1 I'pynnoBsoe KMI1 P1
YUCIIOBBIMU V1 IIK-2-B1 JI2.2J13.1 3aHATHE
BenmauHamu /J1a6/ 21 322 23 B4
1.4 ArnmapaTHble U 5 26 MK-2-31 [K-2- | JI1.1J12.1 KMI1 P1
IIPOrpaMMHBbIE IPUHLIUIIBL V1IIK-2-B1 J12.2J12.3
peali3aiuy yrpaBJsOmUX 1 2.4
KOHTPOJIUPYIOLINX 21 22 23 B4
yerpoiicts. Cpena
nporpammupoBanus RSLogix
500. moHsTHE O SA3bIKE
MPOTPaMMHUPOBAHHUS,
CroCcoObI MPeCTaBICHUS
nanHbeix B OBM. Hacrtpoiika
KOHTPOJUIEPOB Pa3IMIHBIX
¢dupm. /Cp/
Pasnen 2. Paznen 2.
IIporpammupoBanue
JIOTMYeCKHX CXeM.
2.1 Tunosas apxurekrypa 5 2 [TK-2-31 TIK-2- JI1.1J12.1
CepUUHBIX V1IIK-2-B1 J12.2
MIPOrPaMMHUPYEMBIX TIK-3-31 IIK-3- | D122 33 54
JIOTHYECKHUX V1IIK-3-Bl
KOHTpoJuTepoB. /JIex/ YK-5-31 YK-5-
V1 YK-5-Bl
2.2 Muxkpo OBM B cucreme 5 2 TIK-3-31 IIK-3- JI1.1J12.1
aBTOMAaTHU3UPOBAHHOTO V1 IIK-3-Bl J12.2
anekTponpusoaa. /IIp/ 21 322 23 B4




23 bnoxu naHHbIX, 5 2 MK-3-31 IIK-3- | JI1.1J12.1 I'pynnosoe KM2 P2
(hyHKIMOHAIIBHBIC OJIOKH U V1IIK-3-Bl JI2.2J13.1 3aHATHE
byaxun /J1ad/ 21392 23 54
2.4 OpraHu3aoHHbIEe OIOKN 5 4 VYK-5-31 VK-5- JI1.1J12.1 I'pynnosoe KM3 P3
(6moxu OB) /J1a6/ V1 VK-5-B1 JI2.2J13.1 3aHATHE
210222354
2.5 [IpompIlIeHHBIE CETH 5 22 [1K-2-31 TIK-2- JI1.1J12.1 KM2,K P2,P3
Profibus, Modbus. /Cp/ V1IIK-2-Bl J12.2J12.3 M3
TK-3-31 TIK-3- 2.4
VIITK-3-Bl | 2122323 54
VK-5-31 VK-5-
Y1 YK-5-Bl
Pazgen 3. Paspea 3.
MeToanl
NPOrpaMMHUPOBAHUS B
cHCTeMAax Ha OCHOBe
MPOrpaMMUpPyeMbIX
JIOTMYeCKMX KOHTPOJLJIEpOB
3.1 nkpo OBM B cucreme 5 2 [TK-2-31 TIK-2- JIT.1J12.1
aBTOMAaTU3HPOBAHHOTO V1IIK-2-Bl 2.2
3IIEKTPOIPHBOJA. [K-3-31 TIK-3- | 2192323 54
Apxutexrypa Mukpo 9BM V1IIK-3-Bl
Ut yrpasieHus. /Jlex/ VYK-5-31 YK-5-
VY1 YK-5-Bl
32 OyHKINU U 5 2 TIK-2-31 IIK-2- JI1.1J12.1 I'pynnosoe
(hyHKIIMOHAIBHBIE OJIOKU V1IIK-2-Bl J2.2J12.4 3aHATHE
SI3bIKK TIpOTPaMMHUPOBAHUS [TK-3-31 IIK-3- | D1 52 33 54
SIMATIC, ucnions3yemsie B V1IIK-3-B1
STEP7 VYK-5-31 YK-5-
Mp/ Y1 VK-5-Bl
33 CrangapTHbIe OMOJINOTEKH. 5 14 [TK-2-31 TIK-2- JIT.1J12.1 P4
Hcmnonb30BaHne CUCTEMHBIX V1 IIK-2-Bl JI2.2J13.1
¢ynxnuit /Cp/ [K-3-31 TIK-3- | 2192323 54
V1IIK-3-Bl
VK-5-31 VK-5-
VY1 YK-5-Bl
34 Brinonnenne nomanseit 5 16 TIK-2-31 IIK-2- JIT.1J12.1 P4
pabots1 /Cp/ V1IIK-2-Bl JI2.2J13.1
IK-3-31 TIK-3- | D1 22 323 54
V1 IK-3-Bl
VYK-5-31 YK-5-
Y1 VK-5-Bl
35 AHanmu3 S3bIKOB 5 42 [TK-2-31 TIK-2- JIT.1J12.1 P4
nporpaMMmupoBanus.O030p V1IIK-2-B1 JI2.2J12.3
HCIIOJIB3YEMBIX JIOTHYECKUX TK-3-31 TIK-3- 2.4
9JIEMEHTOB U UX pean3aius V1TIK-3-B1 | 312233 54
C TIOMOIUIBIO ATUX SI3BIKOB. YK-5-31 YK-5-
Iponecc paboTsI C Y1 YK-5-Bl
AKKyMYJIATOpaMHu
nporpammel. IToaroroska k
3a4€Ty C OLIEHKOM.
ITporpamMupoBanue
MHUKPOIPOLIECCOPHBIX
cucteM: HdpoBbIe GUITBTPEI,
THTIOBBIE JTMHAMHYECKIE
3BeHb. /Cp/
3.6 [IpoBenenue 3auéra c 5 4 TIK-2-31 TIK-2- JIT.1J12.1
oreHkoit /3au€rCOn/ V1 IIK-2-Bl J12.2J12.3
MK-3-31 [K-3- | JI2.4J13.1
VI1TK-3-Bl | 212232354
VYK-5-31 VK-5-
Y1 YK-5-B1

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie

Kon KontponsHoe

KM MepOTpHATHE HHJMKATOpbI Bompocs! 1 moATOTOBKH
KOMIIETEHITNH

KM1 JlaGopatopHas [MK-2-31;11K-2- 1. Kakoif Bu nMeeT npurialieHue, BBIBOAUMOE IPH 3arpy3Ke

pabora Nel Y1;IIK-2-B1 MATLAB?

"M3y4yeHne KoMaH 2. ns gero cioyxut komanga HELP?

HaJ YHCIIOBBIMU 3. ns yero ciyxut komanga DEMO?

BeIUYMHAMU" 4. JInst gero ciyxut komanga INFO?
5. Ilepeuncaure ocHoBHEIE KOMaHABEI MATLAB nist paGoTsI B pexxnme
MPSMBIX BBIYHACICHHUM.
6. C mOMOIIBIO KaKOW KOMaHJbI ycTaHaBIUBaeTcsl popmar uucen?

KM2 Jlaboparopras IK-3-31;I1K-3- 1. Kak coznmaéres pyHxuns?
pabora Ne2 "Bioxkn | YI;IIK-3-B1 2. Kax nmpoucxoaut oOMeH HHpOpMaImeil Mex 1y 0OCHOBHOIT
JTAaHHBIX, nporpaMMoi u GpyHkuuei?

(GYHKIIMOHATLHBIE 3. [Touemy GHYHKITMIO HA3bIBAIOT OJOKOM 03 mapamMeTpoB?
6moxn u pyHKIIIH" 4. Kak 0603Ha9eHBI B QyHKIUAX (GOPMaNIBEHBIC U (PaKTHIECKHE
napameTps1?
5. CKOJBKO BXOJHBIX ¥ BEIXOJHBIX JAHHBIX MOXKET COJCPIKATh
byHKIHSA?

KM3 JlabopaTopnas YK-5-31;YK-5- 1 Kakyro posb UrparoT KOHTPOJUIEPHI B CUCTEMaX aBTOMATHU3AINH?
pabota Ne3 V1;VK-5-B1 2 [TosICHUTB TMOCIIEAOBATEIBHOCTH co3aanus npoekra B STEP 7.
"OpraHu3anuoHHbIC 3 Ha kakux si3bIKax [IPOrpaMMUPOBAHHUS BO3MOYKHO CO3JaBaTh
6moku (6;moxu OB)" nporpammMsl B STEP 7 1 B wem ux ocobeHHOCTH?

4 Kakue (yHKIUH BBITIOTHSCT OJIOK «scale»?
5 W3 xakux obnacteii coctout namatb kourposuiepa SIMATIC S7-300?

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsemere
AGOThI paboTI WHINKATOPBI Copeprxanrie paboThI
p KOMITETEHIIUH

P1 JlabopaTopHas IK-2-31;I1K-2-
pabota Nel YI;IIK-2-B1
"U3yuenne KoMaH
HaJl YUCIOBBIMH
BeJIMYMHAMU"

P2 JlabopaTopnas ITK-3-31;I1K-3-
pabota Ne2 "bnoku | Y 1;I1K-3-B1
JTAHHBIX,

(YHKIMOHATILHEIE
6moxu 1 pyHKIUH"

P3 JlabopaTopnas YK-5-31;VK-5-
pabora Ne3 V1;YVK-5-B1
"Opranu3alliOHHbIE
6stoxu (6moxku OB)"

P4 JlomarmHsis [MK-2-31;I1K-2-

KOHTpOJIbHast paboTa

Y1L;IIK-2-B1;IIK-3-
31;IIK-3-Y I;IIK-3-
B1;VK-5-31;VK-5-

V1;VK-5-B1

5.3. OIIEHO‘IHLIG MaTepuaJibl, HCIOJb3yEeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeH M0 TUCHUIUIMHE He IPETyCMOTpPEH.
JucTaHroHHO 3a4€T ¢ OlleHKOH MokeT npoBoauThes B LMS Canvas. Tect conepxxut 30 3apanuii. Ha pemenue otBoaurtcs 30
MUHYT. Pa3pelieHHbIe TOMBITKY - OJIHA.
OO6pa3zen 3agannii 1715t 3a4€Ta C OIEHKOH, MPOBOIUMOTro AucTanunonHo B LMS Canvas (ITIK-2-31,Y1,B1; T1K-3-31,V1,B1; YK-5-

31

V1,BI):

1. Kakue makeTsl OTHOCSITCS K KIIACCY IPOrPAMMHOTO 0OeCTieyeH st ISl YIPaBICHHs JIOTHUECKUME KOHTPOJIEpaMu
— InControl;
— CoDeSys;
— Enterprise Architect;
—ISaGRAF.

2. Yto oTHOCHUTCS K (PYHKIMOHATIBHBIM BO3MOKHOCTIM SKADA-cucrem
— MacIITabupyeMoCTb 3a/1ay;




— c6op nepBUYHON HH(DOPMALIUH O TapaMeTpax TeXHOJIOTHUECKOTO MpoLecca;
— CHHXPOHHM3aLUs 33/1a4 110 BHEITHUM COOBITHSM;
— XpaHeHHe HH(POPMAIHH.

3. CxeMa ympaBiieHHs IPOIECCaMH, TI0 KOTOPOil HH(POPMAIIMOHHbBIE TOTOKH OT pa3HbIX 0OBEKTOB CXOJSATCS B OJIUH y3ell-
KOHTPOJIJIEP BO3MOJKHA B ClIydae

— ME30HUHHBIX T€XHOJIOTHH;

— pacIpefenéHHbIX MOTYIBHBIX CHCTEM;

— MarucTpajJbHO-MOJYJIbHBIX CTAHAAPTOB;

— MarucTpajbHBIX CTAHAAPTOB.

4.XapaKkTepHbIMU CBOWCTBAaMH KOHTPOJLIEPA SIBIISIOTCS

— CBA3b C YCTPOMCTBAMH COMPSIKEHHUS;

— 00paboTKa TaHHBIX B peaTbHOM PEKIME BPEMCHU;

— OZTHOBPEMEHHOE BBINOJIHEHHE HECKOIBKUX 33/1a4 Ha Pa3IMIHBIX 00pabaTHIBAIONINX YCTPOUCTBAX;
— B3aUMOJIEHCTBUE CO CMEKHBIMH MPOLIECCAMH.

5.ITamMsTh AaHHBIX KOHTPOJLIEPA MOKET CONEPKATh
— MOCTOSIHHBIE BETMUUHBI, TAOMUYHbIE 3HAUCHUS;

— CXeMY 3aITycKa;

— KOMaH/Ibl, IPUKJIaIHbIE IPOrPaMMBbI;

— ycTpoiicTBa cOpoca.

6. I1o Tumy U3MEHIEMbIX JAHHBIX BBIIEIAIOT TPAH3aKIIUU
— HeNpepbIBHbIC, TUCKPETHBIE;

— KECTKHE, KPENKHUE, MATKHE;

— MIEPUOAMYECKUE, ATIEPUOANUECKUE;

— mpeaonpenenaEHHbIe, TPOU3BOJIbHBIE.

7. K TpaH3akiusam, MOJUPHUINPYIONUM 6a30Bbie 00BEKTHI 0a3bl JAHHBIX, OTHOCSITCS
— II0JI30BATENILCKHUE;

— IIOPOKIEHHBIE;

— CEHCOpPHBIE;

— HETIOPOKIEHHEIE.

8. dyHKIUH pe3epBHPOBaHUS KaHAIOB Hepeaayun AaHHbIX B ACY TII BRITONHSIOT
— JIOKaJIbHbIE KOHTPOJUIEPHI HIXKHETO YPOBHS;

— MHTEIUICKTyaJIbHbIE KOHTPOJUICPH;

— OIepaTOPCKHE CTaHIUH;

- JIOKJIbHbIE KOHTPOJUIEPHI BBICIIIEIO YPOBHSL.

9. OyHKIUMOHAIBHBIMU y371aMU KOHTPOJLIEPA SIBIIIOTCS
— IaMATh IPOrpamMM;

— MaMsTh JaHHBIX;

— nudpo-aHanorossle NpeobpazoBaTeny;

— LEHTPaIbHBIA IPOLECCOP.

10. IIpu3HakoM, KIacCuUIMPYIOIIUM KOHTPOJIIEPHI IO YUCITY BXOI0B/BBIXOJIOB, SBIISCTCS
— THIT QpXUTEKTYPHI;

— PC- coBMecTHMOCTS;

— MOIIIHOCTb;

— KOHCTPYKTUBHOE HCIIOJTHCHHE.

11. KonTpoiiepsl, paccuutanabie Ha 1000 BX0I0B/BBIXOIOB SBISIOTCS
— HAaHOKOTPOJLIEpaMH;

— MaJbIMI KOHTPOJUIEPaMH;

— CPEIHUMH KOHTPOJUIEpaMU;

— OOJIBIIMMH KOHTPOJIIEPAMHU.

12.B kakuxX KOHTpoOJIIEpax NpH SKCILTyaTalluy U3MEHEHUSIM MOAJIEKAT JIUILb IapaMeTphl IPOrpaMMBl, @ He caMa IIporpaMmma
— CIIEUUaIU3UPOBAHHBIE KOHTPOJLIEPHL;

— KOMaH/10aNIapaTHbIe KOHTPOJLIEPHI;

— YHHMBEpCalbHble KOHTPOJLIEPHL;

— IIPOrpaMMHPYEMBIE TOTHYECKUAE KOHTPOJLIEPHIL.

13. Kakoe ycTpo#icTBO BBI3BIBAET COPOC KOHTPOJLIEPA, ECIIH ETO COACPKUMOE He Oy/IeT OOHOBIICHO B TEUEHHE ONIPEIENEHHOTO
IIPOMEKYTKA BPEMEHU
— CX€Ma 3aIlyCKa;




— TAKTOBBIA IreHepaTop;
— CTOPOKEBOMU TaiiMep;
— MOHHUTOP MHUTAHUSA.

14.Cuctema SCADA siBnsieTcss METOI0M aBTOMAaTU3UPOBAHHOTO YIIPaBIEHUS
— cUcTeMa peallbHOTO BPEMEHU;

— TMHAMHYECKUMH CHCTEMaMH;

— TEXHOJOTUYECKUMH IIPOLIECCaMH;

— CTaTHYECKUMHU IIPOLIECCAMHU.

15. Kakue GpyHKIIHN peaan3yioT KOHTPOJIIEPE! BEPXHETO YPOBHS

— cbop uHpopMaLuK 0 MapaMeTpax TEXHOJIOTHUECKOTO MpoLecca C JIOKATbHBIX KOHTPOILIEPOB;
— cOop nHpopManuy 0 MapamMeTpax TEXHOIOTHYECKOTO IPOIiecca ¢ IaTINKOB;

— OpraHU3anys apXHBOB IT0 BEIOPAHHBIM ITapaMeTpam;

— IOJAEPKKA €UHOTO BPEMEHH CUCTEM.

16. Uto oTHOCHTCS K (GYHKIHOHAIBHBIM BO3MOXKHOCTIM SKADA-cuctem

— XpaHEeHHH HH(OPMAITHH;

— MacmTabupyeMOCTh 3a/1a4;

— cOop nepBUYHOM HH(OPMALUK O TTapaMeTPax TEXHOJIOTHYECKOTO IpoIiecca;
— CHHXPOHHM3AIMSA 33,14 110 BHEITHUM COOBITHSM.

17.ITporpaMMupyeMble JIOTHYECKHE KOHTPOJUIEPBI HaX0AATCs Ha ciieayromieM ypoBae ACY TII
— BEpXHEM,;

— CpenHeM;

— HIDKHEM;

— HWKHEM U CPETHEM.

18. Yto takoe IVIK u ero ¢pynknuu

— IIpoMblIIIIEHHBIN TOTHYECKHH KOHTPOJUIEP — YIIPaBIE€HHE TPOMBILIUIEHHBIMH MPOLIECCAMHU;

— IIporpamMmupyemblil JOrHuecKuii KOHTPOJLIEP — IPOrPaMMHUPOBAHUE YCTPOHCTB aBTOMAaTUKU U MUKPOKOHTPOJJIEPOB;
— IIporpaMmupyromuil IOTHYECKUH KOHTPOJUIEP — YIPABIEHUE TEXHOJIOTHUECKUMU IIPOLIECCAMU;

— IIporpaMMupyeMsblil IOTHYECKU KOHTPOJUIEP — YIPABICHUE TEXHOJIOTHYECKUMHU MPOLIECCAMHU.

19. CtanaapT nporpaMMHUpPYEMBbIX JIOTHYECKUX KOHTpOsuiepoB. Ero HasHaueHue u cocras
— MDOK 1131-3. S3b1k1 IpOrpaMMHUPOBaHUS JIOTHIECKHX KOHTPOJIIEPOB;

—MDO3K 61131. A3biku nporpaMMHUpOBaHUS JIOTHYECKUX KOHTPOJLIEPOB;

—IEC 1131-3. YcrpoiicTBo u s13piku nporpammupoBanus I1JIK;

—1EC 1131. Pa3nuunas nadopmarus o ITIJIK u s361xm nporpammuposanus [TJIK.

20. MHTerpupoBaHHas cpefa pa3padoTKH mporpaMmmHoro obecrneuenus [1JIK:

— Cpena, ocHOBaHHAs Ha BEIYHCIUTENEHBIX METOIaX MHTEIPUPOBaHUS MU PEPEeHIINATEHBIX YPaBHEHUH 4-T0 1 00JIee opsIIKa;

— Cpena, npenHazHaueHHAs JIS1 pEIICHUS MHTETPAIbHBIX CUCTEM YPaBHEHUH MCIONB3yEeMBIX IPU IOCTPOCHUH CUCTEM YIPaBICHUS
Ha 0a3e MPOrpaMMHPYEMbIX JIOTHYECKUX KOHTPOJIICPOB;

— Cpena, BRITIOUAOIIAs pa3IMYHbIC TOTOBBIC, B3aUMOJICHCTBYIOIINE JIPYT C APYTOM WHCTPY-MEHTHI JUTS CO3IaHUS M OTIAIKU
nporpamMMHuoro obecrieuenus [1JIK;

— Cpena, BKIIOYAIOIIAS Pa3IHYHbIC TOTOBBIC HHCTPYMEHTHI [UIs pa3paboTKU MPOrPaMMHOTO 00ECIICUCHUSI UCIIETYCPCKIX CUCTEM
YIIpaBJICHHUS.

21. PaccraBbTe 3Tamsl co3panus nporpaMmuoro obdecneuenus [1JIK B mocienoBaTensHOM MOpsIKe:
— cO3JaHKe aNropuTMa paboThl YHPaBIAIOIIEH TPOrpaMMBbl;

— aHaJIN3 TEXHOJIOTHYECKOTO MPOLIECCa;

— OmpereNieHHe BXOIHBIX/BBIXOIHBIX IIEPEMEHHBIX KOHTPOIIIEPa;

— cO3/JaHKe NMPOrpaMMbl B HHCTPYMEHTAIILHOI Cpejie;

22. IlepeunciuTe OCHOBHBIE BO3MYIIAIONINE (haKTOPHI BIISIONINE Ha SKCIUTyaTallHIo TPOMBIIUICHHBIX ceTel (BBIOepruTe HanboIee
MOJHBINA BapHUaHT):

— TeMIepaTypa, MEKTPOMAarHUTHBIE TIOMEXH, IaBJICHHE, BIAXXHOCTh, BUOPALIMOHHbIE IEPETPY3KH;

— yIapHbIe Harpy3KH, IEKTPOMarHUTHBIC TOMEXH, CKAYKH HAIIPSHKEHHS B CETH, JTAaBIICHHE, CKOPOCTh H3MEHEHHUS ITapaMeTpOB;

— TIeperpy3Kn YCKOPEHUs, UCKa)KEHHUE TapaMeTPOB MUTAIOIIET0 HAMIPSKEHHS, YCIOBHS OCBEIIEHHOCTH;

— IIOMEXH CBSI3aHHbIE C JIEKTPOMArHUTHBIMY SIBICHUAMH M HU3HUECKUMU (PaKTOpaMu.

23. Yto Takoe OTKpHITAs CUCTEMA!

— TeXHUYECKasl CCTeMa, UMeIolIast CBOOOIHBIN TOCTYI K OTKPHITOMY BO3AYIIIHOMY IIPOCTPAHCTBY;

— TEXHUYECKasi CUCTeMa, 00JIaqaromiast JOCTYITHBIMU K MOJU(DUKAIINY AIEKTPHISCKIMH JIEMECHTAMH;

— TEXHHYECKas CHCcTeMa, CHA0KEHHASI TPOTPAMMHBIM 00ECIIEeYeHHEM C MHTYUTHBHO MOHATHBIM UHTEpdercoM;

— TeXHUYECKasi CUCTeMa, NPeyCcMaTpUBAIOIIasl MOAKIIOUEHHE TPOTPAMMHO-AIIAaPaTHBIX MOYJIEH POU3BEIEHHBIX TPETHUMHU
(upmamu Grarogapsi COOTBETCTBHIO MEKIYHAPOIHBIM CTAHIAPTaM.




24. Yro TaKkoe 3aKphITas CUCTEMA:

— TEXHHYECKasl CHCTEMa, He UMEoIasi CBOOOIHBIN JOCTYII K OTKPBITOMY BO3AYLTHOMY MPOCTPAHCTBY;

— TeXHHYECKasl CHcTeMa, He 00J1a1arommas JOCTYITHBIMU K MOAN(UKAIIH dJIEKTPUUECKIUMH dJIEMEHTaMU;

— TEXHUYECKasi CUCTEMa, He CHa0KEHHAS IPOTPAMMHBIM 00ECIIeYeHHEM C HHTYHTHBHO MOHATHBIM HHTEp(eicoMm;

— TEXHUYECKasi CUCTEMa, He MPeAyCMaTpUBaroNIas OAKIIOUYCHHE IPOTPaMMHO-aIapaTHEIX MOAYJCH MPOU3BEAEHHBIX TPETEUMU
(upmamu Grarogapsi COOTBETCTBHIO MEXKIYHAPOIHBIM CTaHIAPTaM.

25. Kaxkoii yposenb mozaenu OSI oTBedaet 3a 3 QEeKTHBHYIO Iepeiady TaHHBIX B IIPOMBIIUICHHBIX YCIOBHSAX KCIUTyaTal[iy CeTeH:
— usnYeckuii;

— KaHaJbHBIN;

— CETEBOM;

— MIPUKIIATHON.

26. Kaxuie BO3MOKHBI METOIbl COBMECTHOTO JOCTYIA K CETH:
— MOCJIEIOBATENBHBIN U MapaJlIeIbHbIN;

— HEHTPaIN30BaHHbBIN U IEIICHTPAIN30BaHHBIH;

— METOJI BeyUH-BEJOMBIM U METOJI CIIy4aliHOrO JOCTYIA;
— METO/Jl BeAyLLMI-BeIOMBII U METOJ, IIepelau MapKepa.

27. Ilpeobpa3oBatens 4acTOTHI IpeIHa3HAYEH IS (BBIOepHTE HanOoIIee TIONHBIH OTBET):

— YIIPABJIEHUS CKOPOCTBIO BPALIECHHUs ACHHXPOHHOTO JBUTATENS;

— YHpaBJIEHHS! CKOPOCTBIO BPAILICHHUsI CHHXPOHHOTO JJBUTaTEIs;

— ynpasJICHHSA CKOPOCTBIO BPAICHUA aCHHXPOHHOI'O U CHHXPOHHOI'O ABUTATCIIA;

— 178 IpeoOpa3oBaHusl CKOPOCTH BPAILIEHHUS BaJla B LENX 00ECTIEYSHUSI COBMECTHOTO B3aU-MOACHCTBHS JBUTATENS U
MEXaHUYECKOU Harpy3KH.

28. lHBepTOp B 4aCTOTHOM 3JIEKTPOIIPUBOJE 3TO:

— YCTPOMCTBO, HHBEPTUPYIOIINE MEKTPUIECKYIO ()OPMY CHT'HAIA, COOTBETCTBYIOIIETO JIOTH-9ECKOH eAnHHIE, B hopmy,
COOTBETCTBYIOLIYIO JIOTHYECKOMY HYJIIO 1 HA000pOT;

— OJICMCHT MUKPOCXCMBI, MerHOHH/II\/'I COCTOSIHUC CUTHAaJIa MPOTCKAOIICTIO Y€PE3 HCTO;

— COBOKYIHOCTB BJICKTPOHHBIX KOMIIOHCHTOB, 06ecneqHBa10me Hp606p330BaHI/Ie TMMOCTOSAH-HOTO HANIPSI)KEHUA B IEPEMEHHOC U
HA000pOT;

— COBOKYIHOCTb 3JIEKTPOHHBIX KOMIIOHEHTOB, 00ECIIEUMBAIOIINX NPeoOpa30BaHUE IOCTOSH-HOTO HAIPSDKEHHS B TIEPEMEHHOE.

29. Ilpeobpa3oBaTens 4aCTOTHI Ha BEIXOAE (POPMUpPYET:
— CUHYCOMJaJbHBIN CUTHAI,

— IIOCTOSIHHBII CHUTHAJ yIPaBIsSeMOH aMIUTUTYIBI;

— CHHYCOMJAJIBHBIN CUTHAJI YIIPABIIEMOI aMITIUTY/BL;
— UMIYJbCHBII CUTHAJI C IEPEMEHHOM CKBa)KHOCTBIO.

30. Hazosure ocHoBHbIe QyHKINH SCADA-ccTeM (BRIOEpHUTE HENTPAaBIIIBHEBIA OTBET):

— BU3Yyaln3alus JaHHBIX;

— (hopMupoBaHUE YIPaBISIONINX BO3ACHCTBUIT HIXKECTOSIIINM YPOBHSIM;

— ¢opmupoBanue 0a3bl TaHHBIX TPEH/IOB;

— pa3zenpHOe yIpaBieHHe 00bEKTaMU TEXHOJIOTHYECKOTO MpoIiecca B HOPMAIBHBIX, IIPEAaBapUHHBIX U aBApHUHHBIX PEKUMAX
paboThL.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHKa pe3ynbTaToOB 3a4eTa ¢ OLEHKON OCYIIECTBIISAETCS 10 OATBHON CHCTEME («OTIMYHOY, «XOPOILOY», «yIOBICTBOPUTEILHOY,
«HEYJIOBIETBOPUTEIBHOY). 3aU€T C OLIEHKON CUMTAETCs MPOIICHHBIM YCIEIIHO, €CIIU MIPU €T0 NPOBEICHUH MOTyYeHa OllCHKa He
HIDKE «YJOBJICTBOPUTEIBHOY.

IIpn moBeneHny 3a4eTa ¢ OIEHKOI B MUCEMEHHOH (hopMe KPUTEPUSMH OLCHKH SIBIISTFOTCS

O1eHKa «OTJIMYHOY - 00yJaIOIIHiics OKa3bIBAET TITyOOKHE, NCUEPIIBIBAIOIINE 3HAHUS B 00beMe MPOUICHHON POTPaMMBI,
YBEPEHHO AEHCTBYET M0 NPUMEHEHHUIO MOJyYE€HHBIX 3HAHUH Ha MTPAaKTHKE, FPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepual pu
OTBeTe, yMeeT (pOPMYITHPOBATH BEIBOIBI M3 H3JI0KEHHOTO TEOPETHIECKOTO MaTepraa, 3HaeT TOMOJHUTEIHHO PEKOMEHIOBAHHYIO
JIUTEpaTypy.

O1eHKa «XOPOILOY» - 00yJaromuiics TOKa3bIBaeT TBEPbIE U JOCTATOYHO MOJHBIE 3HAHUS B 00beMe PO IEHHOH IPOrpaMMBl,
JIOITyCKaeT He3HAUNTEIbHBIC OITMOKH ITPH OCBEIICHUH 3aJaHHBIX BOITPOCOB, MPABHJIBHO JEHCTBYET MO MPHMEHEHHIO 3HAHUH Ha
MpaKTHKE, YETKO U3JIaracT MaTepHall.

O1eHKa «yJOBIETBOPUTENBHOY - 00yJaroMuiica IOKa3bIBaeT 3HAHUS B 00beMe MPOilIeHHON POrpaMMBl, OTBETHI U3/1araeT XoTs U ¢
omMOKaMu, HO YBEPEHHO UCIIPABIISIEMBIMH MOCIIE JOTIOIHUTEIBHBIX ¥ HABOSIINX BOIPOCOB, IIPABHIILHO JACHCTBYET 10
NPUMEHEHHIO 3HAHWH Ha ITPaKTHKE;

OreHKa «HEYOBIETBOPUTEIHHOY - O0YJAIOLIHIACS HOMyCKaeT IpyOble OITHOKY B OTBETE, HE IIOHUMAET CYIIHOCTH HU3/1araeMoro
BOIIPOCA, HE yMEeT IPUMEHATh 3HAHUS Ha MPAKTUKE, 1AaeT HEMONIHbIE OTBETHI HA JOMOJHUTEIbHbIE U HABOASAIIUE BOIIPOCHI.

ITpu moBexeHny 3a4dera ¢ OLEHKOH B popMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPHSIMHU OIICHKH SBIISTIOTCS:

«OTnnyHOY: [Momy4uenune 6onee 90 % GayIIOB MO TECTY MPH BHITOJHEHUH TECTA 332 PErJaMEHTHPOBAHHOE BPEeMS
«Xopo1o»: Iomyuenue ot 75 10 90 % OannoB MO TECTy IMpPU BHINOJHEHHH TECTA 3a PEITTaMEHTHPOBAHHOE BpeMs

«Y IOBIIETBOPUTEIBHO»: ITonydenue ot 50 1o 75 % GayioB MO TECTY MPH BBINOJIHEHUN TECTA 3a PErJIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka M3parenscTBo, rOf, 31. aapec

JI1.1 |B.B.Kanurun ITpoMBlIIIEHHBIE KOHTPOJLIEPHL Crapsrit Ockox: THT, 2016,
B CUCTEMax aBTOMAaTH3aluU
TEXHOJIOTHYECKHUX MPOLECCOB::
VYueb. mocobue

6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4ApEC
JI2.1 | M.M.KoBanés JluckperHas onTUMH3ALKSL. Enutopun YPCC, 2003,
Hemouncientnoe
MpOTpaMMHUpPOBaHHE: YISOHUK
JI2.2 |M.IO. Mengenes, IIporpammupoBaHue CII6.: Jlans, 2011,
B.X.ITmmxonos MIPOMBIIIIJIEHHBIX
KOHTpPOJUIEpOB: YueOHOe
nocobue
JI2.3 |BonoBo3os AM MUuKpOKOHTPOILIEPHI IS Bomnorpa: Nndpa-Umxenepus, 2016,
CHCTEM aBTOMATHKH : yueOHOe http://biblioclub.ru/index.php?
nmocooue page=book&id=444183
JI12.4 |Ilerpos U.B. [IporpamMmmupyembie M.: COJIOH-ITIPECC, 2004,
KOHTpoJuTepsl. CTaHmapTHEIC http://biblioclub.ru/index.php?
SI3BIKU M IPUEMBI IIPUKIIATHOTO page=book&id=117671
MPOCKTUPOBAHHMS

6.1.3. MeTroanueckue pa3padoTKku

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka W3parenscTBo, TOM, 311. aapec
JI3.1 | Hayuno- Jlabopatopusrii crern "TIJIK Yemnsiounck, 2009,

IIPOU3BOACTBEHHOE Siemens": TexHuueckoe

IIpeTpUsITHE OIMCaHUE ¥ METOANYECKHUE

"VueOHast TEXHUKA- YKa3aHUS K BBIIOJIHEHUIO

Ipodu" 71a00paTOPHEIX padoT

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»

31 | OcHoBsl nporpammupoBanust Ha STEP 7 http://www.step7-pro.ru/

3 SIMATIC nporpammupyemsie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJUIEPHI

D3 | Poccuiickas HaydHas dIEKTpOHHAS OUOIHOTEKA www.elibrary.ru

D4 | KubepJlennka https://cyberleninka.ru/




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

114 Zoom

I1.5 |MATLAB & Simulink

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX

ni |L http://kadenpa-33.pd/ - calit kKapeapsr «DMEKTPOIHEPTETHKA UIICKPOCSKHUKAY.
n2 |2 http://www.step7-pro.ru/ - OCHOBBI IIpOrpaMMHUpOBaHus Ha Step 7.
ni3 |3. http://www.is-com.ru/catalog.html?id=625 - kaTamor KOHTpOJIJIEpOB Siemens
n4 |4. http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyembie SIEMENS KOHTpOJUIEpHI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHatenue
139 VYuebnass maboparopusi (kommbloTepHsblii | Kommexkr — yueOHoit  mebenm Ha 24 Mecta  1is
KJIACC) Kabuner KypCOBOTO u | oOyuaromuxcs, 12 CTallMOHApPHBIX KOMIIBIOTEPOB ISt
JMIIOMHOTO HNpPOEKTUPOBaHus, | O0ydarommxcsi, 1  CTalMOHAPHBIA  KOMITBIOTEp  JUIS

CaMOCTOSITENBHOM paboThl 0OyJaromuxcsl | mpernojaBareist (Bce C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, komonku, goctyn k SUOC
Vuausepcurera MUCHC w4wepe3 nuuHBI KaOWHET Ha
miarpopme LMS Canvas u Moodle, mHLIeH3HOHHBIE
nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCSA

B npouecce u3ydeHus TUCHMILTHHBI BBIJEISIOT Ba BUJIA CAMOCTOSTEIbHON PaOOThI: - ayJUTOPHAST; - BHEAYAUTOpHAs. AyTUTOPHAs
caMOoCTOSTeNbHAs paboTa 110 TUCIUINIMHE BRIIOTHACTCSA Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoapatels. BHeaynnTopHas
caMocTosTeNnpHasd paboTa - mIaHupyemas yueOHast pabota 00ydaromumMcs, BBINOTHsIeMast BO BHEAYIUTOPHOE BpeMs 110 33aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEMNoAaBaTens, Ho 6e3 ero HenocpeACTBeHHOro yyacTus. CaMocTosTenbHas paboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIIUIUINHEI, PACKPHIBAIOIIEH M KOHKPETHU3UPYIOLIEH ee coJiepykaHne, OCYIIECTBIACTCS
00ydJaroIMcst HHIIUATHBHO, C IENBI0 pealn3aliii COOCTBEHHBIX YIeOHBIX M HAyIHBIX HHTEpecoB. g 6oiee 3¢h(heKTHBHOTO
BBIMOJHEHUSI CAMOCTOSATENbHON paboThI MO AUCHUILTHHE NPENnoaBaTedb PEKOMEHYEeT HCTOUHUKH ATl pabOTHI, XapaKTepU3yeT
Han0oJiee paluoHaIbHYIO METOANKY CAMOCTOSITENIbHON PaboThl, IEMOHCTPUPYET PaHee BHIOIHEHHbIE 00yJaroUMuUCs paboTHI U T.
1. Buzer 3aganmii U1 BHEQyIUTOPHOH caMOCTOSTENbHON pabOTHI, UX COJep)KaHNe U XapaKTep MOTYT HMETh BAPHATHBHBIN 1
nuddepeHIIpoBaHHbIA XapaKTep, YIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocs. CaMoCTOSTEeNbHAs paboTa MOXKET
OCYIIECTBIATHCS MHINBUIYaIbHO WIIM TPYIIIaMH CTyAeHToB online (paboTa B 3JIeKTPOHHOM HH(POPMALMOHHO-00pa30BaTENbHOI
cpene HUTY «MUCuC» (OMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPETHA3HAYEHHOH JUTsl OCYIIECTBICHUS 00pa30BaTEIIbHOTO
mporecca sIBIsIeTCs DNeKTPOHHBIH 00pa3zoBaTenbHbIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B 3aBHCHMOCTH OT LIEJIH, 00beMa,
KOHKPETHOH TeMaTHKHU CaMOCTOATEIbHOM PabOThI, YPOBHSI CI0KHOCTH. BO3MOXKHO NpoBeeHNE CHHXPOHHON paboOThI CO
CTyAEHTaMu ¢ ucroib3oBanueM Microsoft Teams mimn Zoom. KoHTpoib pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSITEILHON paboThI
OCYITECTBIIETCS B IIPEAenax BpeMeHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIC 3aHATHA 10 TUCIUIUIMHE Ha MIPAKTHYECKUX ,
71a00PaTOPHBIX 3aHATHAX.




