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1. lleam u 3aaa494 JUCHMIIJIMHBI

Lenp - co3maHue TEOpPETUYECKOW Oa3bl AJs MOHUMAHUS Pa0OTHl MUKPOIMPOIIECCOPHON TEXHHKH,
NPUHIMIIOB  TIOCTPOSHUS MHU(PPOBBIX CHCTEM YIPABJICHUS, TIOJYyYCHHUS HABBIKOB CHHTE3a
MUKPOMPOILIECCOPHBIX CUCTEM YIPABJICHUSA M CO3/IaHUS MPOTPaMMHOr0 OOEeCrieueHus ISl yIpaBICHUS
peaIbHBIMHU CUCTEMaMHU 3JIEKTPOIIPUBO/IA.

3anaumu:

- W3Yy4YUTh OCHOBBI KOMITBIOTEPHOU TEXHHKH, IOJYYUTH 0A30BBIC MPEICTABICHUS 00 apXUTEKType
Y 0 IPUMEHEHUU MTPOMBIIIICHHBIX KOHTPOJUIEPOB ISl PEIICHUS 33a/1a4 B 00JIaCTH aBTOMaTHU3UPOBAHHOTO
ANEKTPONPUBO/IA;

- M3Y4YUTHh MPUHIUIBI OPraHW3alMi H (PYHKIHOHUPOBAHUS MPOMBIIIICHHBIX KOHTPOJUICPOB B
Pa3IMYHBIX PEKUMAX;

- U3Yy4YUTh APXUTEKTYPY U NPUHIUIIBI TPOTrPAMMUPOBAHUS MPOMBIIINIEHHBIX CUCTEM YIPABJICHHUS,

- HAy4YUTh TNPUMEHATH CPEICTBA MOJCIMPOBAHUS U OTJIAJKH MHUKPOIPOIIECCOPHBIX CHCTEM
yIpaBJICHUS AJi1 pa3pabOTKU MPOrpaMMHOTO 00eCTIeueHus;

- HAay4uTh BBIOMPATh, 0OOCHOBBIBASI CBOW BHIOOD, OTIENBHBIC YCTPONCTBA MHKPOIPOIECCOPHOU

CHUCTCMBI C YYCTOM TCXHUYCCKUX Tpe6OBaHHI>'I IIPOCKTA.

2. MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl

JucuuiuimHa «MUKpOIPOIIECCOPHBIE  CPEACTBA B DJIEKTPONPUBONAX M TEXHOJIOTMYECKHUX
KOMILJIEKCaX» OTHOCUTCA K 4acTH, popMUpyeMOl ydacTHUKaMH 00pa3oBaTelbHbIX OTHOLIEHUH, bioka 1

HNannast gucuumuinHa Oazupyercs Ha CIeAYHUMX AUCHUIIIMHAX: «Teopus aBTOMAaTHUYECKOTo
ynpaBieHus», «CUcTeMbl YIIpaBIeHUs JIEKTPOIIPUBOIOBY, « DJIEMEHTHI CUCTEM aBTOMATUKI U SABIIIETCS
NPEIIECTBYIOUIEH Ul CIEAYIOUIMX AUCLUUIUIMH: «ABTOMAaTU3UPOBAHHBIN 3JIEKTPONPHUBO] THUIIOBBIX
NPOM3BOJICTBEHHBIX ~MEXaHU3MOB M  TEXHOJOTHMUECKUX KOMIUIEKCOBY», <«QuekTpudukauus U

aBTOMaTu3alus IMPOMBIIIJICHHBIX HpCI[HpHHTHﬁ».



HCIIOJIB30BaTh METOJBI
aHaJIi3a 1
MOACIINPOBAHUA
QJICKTPHUYCCKUX I_ICHCI\/'I
H DJICKTPUICCKUX
MalllliH

Hcnonp3yer MeToanl
aHajan3a u
MOJETUPOBAHUS
JIMHEWHBIX U
HEJIMHENHEIX 1ienen
IIOCTOSSHHOTO B
MEPEMEHHOTO TOKA
OIIK-3.2
Hcnons3yer met
OBl pacyera
MEePEXOAHBIX
IIPOLIECCOB B
BIEKTPUUYECKUX
LIEISIX ITOCTOSSHHOI'O
Y IEPEMEHHOTO TOKa

3. IlepeueHb TMIAHHPYEMBIX Ppe3yJabTaTOB OOy4YeHHs] MO JAUCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KEHHS KOMIIeTeHIIUH
Ta6auna 1
Ko mo ®IoC Nuaukaropsl IInanupyemMsblie pe3yJbTaTbl 00y4eHHS 110
JTOCTHKEHUSA aucuuminne (3YB)
Oo6menpodgeccuoHaIbHbIE
OIIK-2. Cniocoben OIIK -2.2
[IPUMEHATD IIpumensier 3HATH:
COOTBETCTBYIOIINN (du3nyeckue 3aKOHbl —  YCTPOWCTBA, MNPHHIMI JCUCTBUS M CBOWCTBA
¢buzuko- Y MaTEMaTUYECKUE  (OCHOBHBIX 3JIEMEHTOB MUKPONPOLIECCOPHBIX
MaTeMaTHYECKUN METOJBI IS [YCTPOMCTB;
anmapar, METO/Ibl pelieHus 3a1a4y —  IpUKJIATHOE IIPOrpaMMHOE obecrieueHue
aHanu3a u TEOPETUYECKOIO U [CPEACTB aBTOMATU3ALINHY;
MOJEIINPOBAHUS, IIPUKJIIATHOTO —  CTPYKTYpBI puBOJa c (G POBBIMU
TEOPETUYECKOTO U Xapakrepa MUKPOIIPOLIECCOPHBIMU PETYIIATOPAMY;
skcniepuMenTanbHoro | OIK- 2.3 —  HUCIIOIBb3yEMBIC B IIPOMBIIIUIEHHOCTH
UCCIIEIOBaHMS IpU BeiOupaer MeToibl  [COBPEMEHHBIE CPEJICTBA aBTOMATU3AIUH.
penieHun MOJIEJTUPOBAHUS U yMeTh:
npodecCHOHATIBHBIX CpeacTBa — BbBIOMpaTh  ammapaTHble M [POrpaMMHbIE
3a1a4 U3MEpEeHU 11 CpeICcTBa COBPEMEHHBIX MUKPOIIPOLIECCOPOB;
IIPOBECHUS —  peanu3oBbIBaTh  IPOCTEHIINE  IUCKPETHBIE
AKCIIEPUMEHTAJIbHbl [ABTOMATHI;
X HCCIENOBAaHUN — peanu3oBbIBaTh  LHUppoBble  QUIBTPEI U
IpU pelIeHUU PETYJIATOPSI;
npopeCCUOHATBHBIX (—  HCIOJI30BaTh AJITOPUTMBI YIIPABJICHUS CHIIOBOM
3a/1a4 4acTbO 3JIEKTPOIIPUBO/IOB;
OIIK-3. Cniocoben OIIK-3.1 —  IPUMEHATH METO/bI IIPOEKTUPOBAHHUS

MUKPOIIPOLIECCOPHBIX CUCTEM;
—  HUCIOJB30BaTh IMAKEThl NPUKIAJHBIX IPOrpaMM
ISl YUCJICHHOTO  MOJEJIMPOBAHMA M aHalu3a
MUKPOIIPOLIECCOPHBIX CUCTEM.

BJIaJIeTh:
— CHCTeMaMu M YCTpoicTBaMHu Il 0OpabOTKH
uppoBol MH(OpPMALIMKM U YIPABJIEHUS MPOLECCOM

00paboTKu;
— IMPHUKIAAHBIM ITPOrpaMMHBIM O6€CHC‘~ICHI/ICM;
—  OCHOBaMH IPOCKTHPOBAHUS

MUKPOIIPOILIECCOPHBIX CUCTEM;
—  palMOHAJIbHBIM IPUMEHEHUEM U 0COOEHHOCTAMU
PKCIITyaTallid MUKPOIIPOLIECCOPHBIX CPEICTB.




4. O0beM AUCHHMILVIMHBI U BUJBI Y4eOHOH padoThl

Taoauna 2
. Bcero CeMecTphI
Bun yueOHo# padoThI yacos/ 3a4.e1 7 9 P 7
(01010] 300 0390 (010]0) 390 0390
KonrakTHasi padora (Bcero) 34/0,94 14/0,39 34/0,94 | 34/0,94 14/0,38 34/0,94
B Tom gucie:
Jlexuun 17/0,47 6/0,17 17/0,47 17/0,47 6/0,16 17/0,47
Jlabopatopusie pabotsl (JIP) 17/0,47 8/0,22 17/0,47 17/0,47 8/0,22 17/0,47
gif;’g"“e“"“a” padora | 110305 | 130/3,61 | 110/3,05 | 110/3,05 | 130/3,61 | 110/3,05
ITonroroBka K SK3aMeHy 54/1,5 54/1,5 54/1,5 54/1,5 54/1,5 54/1,5
Ea%f;’;;’m K 1a00patopHeIM | oe/0 77 | 407111 | 28/0.77 | 28/077 | 40111 | 280077
[ToaroTroBka AOKJIAA MO TEME 28/0,77 36/1 28/0,77 28/0,77 36/1 28/0,77
Buja oryeTHOCTH JK3aMeH | PK3aMeH | IK3aMeH | IK3aMeH | 3K3aMeH | JK3aMeH
BCEI'O B
Oo0man wacax 144 144 144 144 144 144
TPY/10€MKOCTh
AU CIUTIJINHBI BCETO B 3a4, 4 4 4 4 4 4
eMHNIAX
5. Conep:xkanue THCHUATLIAHBI
5.1. Paszaennl TUCHUILINHBI M BUABI 3AHATUHI
Taoauna 3.
HaumenoBanue Yacel
Yacepl JJeKIIHOHHBIX
Ne pa3nesia SAnSTTHiA J1a60pPaTOPHBIX Bcero yacos
n/m AMCHMILIMHBI 110 3AHATHI
cemecTpam
0®0 | 300 |03®0 | 090 [390 |03P0 [0PO |300 |03P0
Moayas 1.
AnmnaparHo-
NMporpaMMHbIe
1 cpeacTna 7 2 7 7 4 7 14 6 14
MHKPONPOIECCOPHBIX
cuctem JI1
Moayas 2 CODESYS
2 CODESYS 10 4 10 10 4 10 20 8 20
BCETO 17 6 17 17 8 17 34 14 34




5.2. JIeKIMOHHBIE 3aHATHSA

Tao6auna 4
Ne HaunmeHoBaHue
Copaeprxanue pasnena
n/m | pasgesa AUCUHUILIMHBI
Monayab 1. AlnapaTHo- NporpaMMHbIe CPeICTBA MUKPONpoueccopHbix cucrtem Il
Omnepatops! U ¢yHKIMU. Apupmernueckue onepaTopsl. OnepaTopsl
outoBoro cnsura. Jlormueckue OuTOBBIE oOmneparopsl. OmepaTopsl
BbIOOpa M orpaHuuyeHus. OnepaTopbl cpaBHEHMs. MaremaTHuecKue
CranzapTHble byHKINN. uCTpOKOBbIe ¢ynkuuu. CrangapTHble (YHKIHOHAIBHBIE
1 COMLOHCHTEL omoku. Taiimepwl. Tpurrepel. [leTekTopbl UMMyiabCcOB. CUETUMKH.
Pacmmpennsle 6uOnnoTeyHble KOMIOHEHTHI. [10OMTOBBIN mOCTYN K
uensiM.  I'merepesuc. Iloporossiii  curnanusarop. OrpaHuueHue
CKOPOCTM W3MEHEHMs curHaia. MHtepnossanus 3aBUCUMOCTEH.
Juddepennmporanue. Uaterpuposanue. [TM]]-perymnsrop.
Omnpenenenne I1JIK. Bxonpl-Bbixosl. PexuM peasbHOro BpeMEHHU.
Orpannuenuss Ha mnpumeHenue IIJIK. VYcnoBus paborer ITIJIK.
5 [Iporpammupyemsie Wurerpanus  IIJIK B cucreMy ynpaBleHHs IPEANPUATHEM.
KOHTPOJUIEPHI. HocrynHocts mporpammupoBanus. [Iporpammusiii [1JIK. Pa6ounit
nuki. Bpems peakuuu. Ycrpoiictso ITJIK. CuctemHoe u npukiagHoe
nporpaMMmHoe obecrnieyeHre. KoHTposb BpeMeHn pabodero UK.
NHcTpyMeHTBI [IPOrPaMMUPOBAHHUS TJIK. Komruiekcer
npoektupoBanuss MOK  61131-3. HHcTpyMeHTBI  KOMILIEKCOB
3 NHcTpymeHTHI nporpammupoBanus IIJIK. Bcerpoennbsie penaktopbl. TekcToBble
IIPOrPaMMHUPOBAHUS. penakropsl. ['paduueckue penakropsl. CpenctBa otnaaku. Cpeacrsa
ynpasienus: npoekroM. Kommekc CoDeSys. CtpoeHne KoMIuiekca
CoDeSys
Tunsl TaHHBIX. DJ€eMEeHTapHbIE TUIIBI JaHHbIX. L{eouncieHHble TUIIbI.
Jlornueckuii tun. JleiictBurenpubie TUILL. HTEpBan BpemeHu. Bpems
cyrok u pgata. Crpoku. MHepapxusi 3J€MEHTapHBIX THUIIOB.
ITonp30Barensckue  Tumbl  JaHHBIX.  MaccuBel.  CTpyKTYypHI.
4 | Hausble u nepemennsle. | Ilepeuncnenus. OrpannuyeHue auanasoHa. [IceBOIOHMMBI THUIOB.
Criernduka peanuszannu THIoB qaHHbX CoDeSys. Mnentudukarops.
Pacnipenenenne namatn  nepemeHHblX. [Ipsmas  appecanms.
[Topaspsnnas anpecauus. IlpeoOGpasoBanust TtumnoB. ToHKoCTH
BBIYVCIICHUM.
Moayas 2 CODESYS
KoMmnoHeHTsI
Onpenenenve kommnoHeHTa. DyHKuuu. DyHKIMOHATBHBIE OJOKH
5 | opraHM3anuu Nporpamm
[Tporpammel. Komnonents! B CoDeSys.
(POU) .
Crpyxrypa
6 IIPOrpPaMMHOT0 3anaun. Pecypc. Konguryparus.
obecneuenus [1JIK.
[Tpob6nema mporpammuposanus [TJIK. ITJIK kak koHeuHBII aBTOMAT.
CewmelictBo sa3pikoB MOK. S3pik nuHeiHbIX wnHcTpykumid (IL).
7 | CemetictBo s13p1k0B MOK | CtpykTypupoBannbiii Texct (ST). Peneiinble guarpammsr (LD).

dynxuonansHele 010koBbIe quarpamMmel (FBD). ITocnenoBarenbHble
¢yukmonanbHble cxeMbl (SFC)




5.3. IIpakTuyeckue 3aHsATUSA (HET)

5.4. JlabopaTopHbie padoThI

Tabauna 5
e HaumenoBanue
I /;1 pasnena HaumeHoBaHue J1a00paTOPHBIX padoT
AUCHHUILJIMHBI
Moayas 1. AnnapaTHo- NnporpaMMHbIe CpeICTBAa MUKPONpoueccopHbIX cuctem I
[Iporpammupyemsie N3yueHne 0CHOB NpOrpaMMHUPOBAHMS IPOMBIILIEHHOTO
1
KOHTPOJLJIEPBL. norudeckoro kontposuiepa OBEH ITJIK110.
2 NuctpymenTsl N3yuenne TeXHUYECKUX XapaKTEPUCTUK U OCHOB
MIPOrPaMMHUPOBAHHS. nporpammupoBanus nanenu oneparopa OBEH CIT307.
3 NuctpymenTsl N3yuenne TeXHUYECKUX XapaKTEPUCTUK U OCHOB
MIPOrPaMMHUPOBAHHUS. nporpaMmmMupoBaHus mpeoodpazoBarens yactoTel [TYB101
4 NuctpymenTs N3yuenne TeXHUYECKUX XapaKTEPUCTUK U OCHOB
IPOrpaMMHUPOBAHUSI. porpaMMupoBaHus nporpammupyemoro pene 11P114
Mopayas 2 CODESYS
5 CemelicTBo s13bIK0B | Peanu3zanius paOoTbl peBEpCUBHOTO IYCKATENsl HA KOHTPOJLIEpE
MOK ITJIK 110 (codesys)
6 CeMeliCTBO S3BIKOB Peanuzanus pa6otst ABP Ha
MOK kouTposuiepe [TJIK 110 (CODESYS)
7 (CeMeHCTBO A35IKOB Peanm3zamnus pa6orer AUP na [TJIK
MDOK
8 CeMeiCcTBO SI3bIKOB Peanu3anus aBTOMaTHYECKOIrO BKIKOUYEHUSI YCTPOMCTB
MOK KOMIIEHCAIIUU PEAKTUBHON MOIIHOCTH

6. CamocTosiTeIbHAsI pa00Ta CTYEHTOB MO AUCHHUIINHE

6.1. IloaroroBKAa JOKJIAAA IO TEMe

TeMbl I1 CaMOCTOSITEIBHOIO M3YyYeHHUs] MO JMCHHMILIMHe «MHKponpoumeccopHbie CpeacTsa B

JICKTPONPUBOAAX U TEXHOJOTHIECCKUX KOMILJIEKCAX>»

CamocrosiTenbHasi paboTa MO AAHHON AMCLUMILIMHE MPEJCTAaBlI€eHA B BHJIE TE€M, K KOTOPHIM

CTYACHTBI CaMOCTOATCIBHO B HCAYAUTOPHOC BPEMA MNOATrOTAaBIMBAKOT JOKJIAAbl W TPE3CHTALHU,

KOTOPBIC 3alMUIIAK0T UX MEPC JICKTOPOM.

Taoauna 6

TeMbl AJ19 TOKJIA/10B

O6H_II/IC MOHATHUS JTIOTHYECKOM CHCTEMBI YHIpaBJICHUA U aBTOMATUYCCKOTI'0 pECryjinpoOBaHUuA
IMpHU aBTOMATHU3allWuH TEXHOJIOTHYCCKUX IMTPOLICCCOB.

Haznauenme ABTOMATU3HWPOBAHHBLIX CUCTEM YIIPABJICHUA B SOHEPTCTUKE.

ypOBHI/I CUCTCM aBTOMATHU3UPOBAHHOI'O YIIPABJICHUA NPCANIPUATHCM.

Buael obecriedennit ¥ AKU3HEHHBINA UK aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPaBJICHUS

TCXHOJIOTHYCCKUM MTPOLCCCOM.

VYpoBHu ynpasienus npeanpustaem. Huwxuuit (monesoit) yposenb ACY TII.

Cpennuii ypoBenb ACY TII

Bepxuuii ypoens ACY TII




8 Ceresoii ypoenb ACY TII
9 [Tonessie mmusl ACY TII

10 Cxewmpnl Bzaumopeictust ypoBHer ACY TII. Otkpeitas cucrema. Crangapt OPC.

6.2. IloaroroBka K J1a00paTOpPHbIM padoTam

Taoauma 7
e HanmeHnoBanme
I /;1 pasjiena HaumenoBanue j1adopaTopHbIX pador
AUCHHILIMHBI
MopayJas 1. AnnapaTHo- nporpaMMHbIe CpecTBAa MUKPOINpoueccopHbIX cuctem 11
[IporpamMmmupyemblie N3ydyeHne 0CHOB ITPOrpaMMUPOBAHMSI IPOMBIIIIEHHOTO
1
KOHTPOJIJIEPHI. soruyeckoro koutposuiepa OBEH TIJIK110.
2 NuctpymenTsI N3ydeHne TEXHUYECKUX XapaKTEPUCTUK U OCHOB
pOrpaMMHUPOBaHUS. nporpamMmMupoBanus nanenu oneparopa OBEH CIT307.
3 NuctpymenTs N3ydeHne TEXHUYECKUX XapaKTEPUCTUK U OCHOB
IPOrpaMMHUPOBAHUSI. porpaMMupoBaHus npeodpaszosarens yactorsl [ITYB101
4 NuctpymenTsI N3ydeHne TEXHUYECKUX XapaKTEPUCTUK U OCHOB
IPOrpaMMHUPOBAHUSI. porpaMMupoBaHus nporpammupyemoro pesne 11P114
Mopayas 2 CODESYS
5 CemeticTBo s13pik0B | Peanmmu3zarius paboThl peBEpCUBHOTO ITYCKATENsl HA KOHTPOJIIEpe
MDBK TTJIK 110 (codesys)
6 CeMENCTBO SI3BIKOB Peanuzarmus paboter ABP Ha
MDOK kouTposepe [IJIK 110 (CODESYYS)
7 CeMeHCTBO AIEIKOB Peanuzarus pabotet AUP na I1JIK
MOK
3 CeMeNCTBO A3BIKOB Peanu3zanus aBTOMaTH4eCKOro BKIOYEHHSI YCTPOMCTB
MOK KOMIIEHCAIIUU PEAKTUBHON MOIIHOCTH
YuyeOHO-MeTOANYEeCKOE 00ecTIeYeHre CAMOCTOSITEIbHON PadoThl CTYICHTOB
1. ®enopos, 0. H. CnpaBounuk unxenepa no ACYTIIL IIpoektupoBanue u pa3zpaboTka :

yaeOHo-mIpakTudeckoe nocoodue / FO. H. ®denopos. — Bomorna : Uadpa-Umkenepus, 2016. — 928 ¢. —
ISBN 978-5-9729-0019-0. — TekcT : aneKTpoHHbIH // DnekTpoHHO-0nbimoTtednas cuctema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/5060.html

2. ®enopos, 0. H. [Topsaok co3nanus, MoaepHusauuu u conpooxaenuss ACYTII / 1O. H.
®enopoB. — Mocksa : Uadpa-Umkenepus, 2013. — 576 ¢. — ISBN 978-5-9729-0039-8. — Texcr :
ANEKTPOHHBIA //  DnekTpoHHO-OMOMmoTeunass cucrtema [PR BOOKS : [caitit]. — URL:
http://www.iprbookshop.ru/13543.html

3. XuspuH, M. B. IlporpammupoBanue IIJIK u npomeinuienssie cetu. IIporpammuoe
o0ecrieueHre yrnpaBieHUs] TEXHOJIOTMUECKUMHU Tpolieccamu : jab. npaktukyMm / M. B. Xuspun, C. B.
HNanunpuyenko. - Mocksa : MUCuC, 2020. - 139 c. - Tekcr : snekrponnsiii / OBC "Koncynbrant

cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/Misis_488.html



http://www.iprbookshop.ru/5060.html
https://www.studentlibrary.ru/book/Misis_488.html

4, ITerpenko, HO. H. IlporpammHoe ynpaBieHUWE TEXHOJIOTMUYECKUMH KOMILJIEKCAMU B
sHepreTuke : yued. mocobue / FO. H. Ilerpenko, C. O. HoBukos, A. A. 'oHuapoB - MuHck : B, mik. ,
2013. - 407 c. - ISBN 978-985-06-2227-3. - Tekcrt : anekrponnsiii // ObC "KoncynsTanT crygaenra” :
[caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9789850622273.html

5. Munae, 1. I'. CB0oOOgHO TpOrpaMMHUpyeMbIE€ YCTPONCTBA B aBTOMATH3HPOBAHHBIX
cucTemax ympasieHus : yueOHoe mocooue / . I'. Munaes, B. B. Camoiinenxko, [[. I'. Ymkyp, U. B.
®denopenko - CraBponons : ATPYC CraBpomnosibCckoro roc. arpapaoro yH-ta, 2016. - 168 c. - ISBN 978-
5-9596-1222-1. - Tekcr : anextponnsii // DBC "Koncymbrant crymenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785959612221.html

7. OueHOYHbBIE CpecTBA

7.1.  Bompocsl Kk py0e;KHbIM aTTeCTALNUAM

Bonpocsl k nepBoii pyOe:kHOM aTTecTAllUA

Omnepatopsl 1 HYyHKIHH.

Apudmernueckue onepaTopsl.

Omnepatopbl OUTOBOTO CIBUTA.

Jlornuyeckue GUTOBBIE ONIEPATOPHI.
Omnepatopsl BEIOOPA U OrpaHUYCHHS.
Omnepatopsl cpaBHEHUS.

Matemarnueckue ¢ yHKIUH.

CtpokoBble GyHKLUH.

CrangaptHble (pyHKIHOHATBHBIE OJOKH.

10. Taiimepsl.

11. Tpurrepsi.

12. JlerekTOpbl UMITYJIBCOB.

13. Cuerunkmu.

14. PacmiupeHnHble 6MOINOTEYHbIE KOMIIOHEHTHI.
15. [1oO6UTOBBIN TOCTYM K LIENBIM.

16. T'uctepesuc. [ToporoBelil curnaausarop.

17. OrpannyeHne cKOpoCcTH U3MEHEHUS CUTHaA.
18. MHTepnonsuus 3aBUCUMOCTEH.

19. IuddepenunpoBanue. MaTErppOoBaHme.
20. [INA-perynsTop.

21. Onpenenenne [TJIK.

22. Bxoapr-Beixons! ITJIK.

23. PexxuM peasbHOTO BpEMEHH.

24. Orpanunuenus Ha npumenenue [1JIK.

25. Ycnosus pabotsr [TJIK.

26. Unterpauus I1JIK B cucremy yrpaBiieHUs IPeANTPUATHEM.
27. 10CTYITHOCTB TIPOTPAMMHUPOBAHHSL.

28. [Iporpammusrii [IJIK.

29. Pabouwmii mukot [TJIK.

30. Bpewms peaxmuu [TJIK.

CoNoR~ LN E


https://www.studentlibrary.ru/book/ISBN9789850622273.html
https://www.studentlibrary.ru/book/ISBN9785959612221.html

31. Yerpoticteo TIK.

32. CucteMHOE 1 IPUKIIATHOE MPOTPaMMHOE o0ecIieueHue.
33. KoHTpoibs BpeMeHH pabovero UK.

34. NuctpymenTsl iporpammupoBanust [TJIK.

35. Kommutekcor mpoextupoBanus MOK 61131-3.

36. MucTpyMeHTHI KOMILIEKCOB nporpamMmmupoBanust [1JIK.
37. BcTpoeHHBIE pelaKTOPHI.

38. TekcToBbIE pEeIaKTOPHI.

39. 'padmueckue peaakTopsl.

40. CpencTa OTJIaJIKH.

41. CpenctBa ynpaBiaeHUs IPOEKTOM.

42. Kommiekc CoDeSys.

43. Ctpoenue xomiuiekca CoDeSys

44, Tunel JaHHBIX.

Oo0pa3sen Ousera k 1-0if py0eskHO# aTTeCTANMH.

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
1-s1 pyOexHas aTTecTauus
Jucunanaa MUKpOIPOLIECCOPHBIE CPEACTBA B DJIEKTPOIIPUBOAAX U TEXHOJOTHYECKMX KOMILIEKCAX

WNucturyr_sHepretuku  cneunansHocTh AHIL cemectp 7

1. Apudmernueckue onepaTopsl.

2. Bpewms peaxuu [TJIK.

YTBEPXIAIO:
« » 20 1. Houent Ulyxnun B.B.

Bonpochbl K0 BTOPO# pyOe;KHOM aTTeCTANMN:

DreMeHTapHbIe TUIIBI JJAHHBIX.
[lenounciaeHHBIE THITHI.
Jlornyeckuii THII.
JleCTBUTENbHBIC THIIBI.
WuTepBan BpeMeHu.

Bpewms cyrok n nara.

Crpoxku.

Wepapxust 51eMEHTapHBIX THTIOB.
[Tonp30BaTenbCKUE TUIBI TAHHBIX.
10. MaccuBsl.

11. CtpykTypsl.

12. Tepeuncnenus.

13. Orpanuyenue auana3oHa.

14. IlceBAOHUMBI THIIOB.

15. Cneunduxa peanuszanuu TunoB gaHHbIX CoDeSys.

CoNoUR~wWNE
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16. nenTHUKaTOpHI.

17. PactipeienieHre maMsTH MIEPEMEHHBIX.

18. [Ipsamas anpecarusi.

19. TlopaspsnHas agpecariusi.

20. IIpeoOpa3oBaHus TUIIOB.

21. ToHKOCTH BBIYHCIICHUI.

22. OnpeneneHre KoMnoHeHTa. OyHKIHH.

23. Onpenenenue koMnoHeHTa OyHKIMOHATBHBIE OJIOKH
24. Onpenenennie komnoneHta [IporpamMmel.

25. Kommnonentsl B CoDeSys.

26. Ctpykrypa I10. 3agaun.

27. Crpykrypa I10. Pecypc.

28. Crpykrypa I10. Kondurypanus.

29. IIpo6aema nporpammupoBanus [1JIK.

30. TIJIK xak KOHEUHBI aBTOMAT.

31. CemeiictBo s3p1k0B MOK.

32. SI3pik nmuHEWHBIX HHCTPYKIWiA (IL).

33. CtpykrypupoBannbiit TekcT (ST).

34. Peneiinbie quarpammsl (LD).

35. dynkuuoHaneHbie 610K0BBIE quarpammsl (FBD).
36. [TocnenoBarenbubie GyHKIMOHANBHBIE cXeMBbI (SFC)

Oo0pa3sen Outera Ko 2-0i py0eKHOH aTTecTaAlMH.
T'PO3HEHCKUH I'OCYHAPCTBEHHbBIH HE®TAHOU TEXHUYECKHUH YHUBEPCUTET

BUIET Ne 1
2-51 py0e:kHasi aTTecTalus
JucuunauHa MUKpOIpOIecCOpHbIE CPEJICTBA B 3JIEKTPONIPUBO/IaX U TEXHOIOTHYECKUX KOMILIEKCAax

Wuctutyr oHepretuku  cnenuansHocTs_AHIT cemectp 7

1. WHrepBas BpeMeHH.

2. Crpykrypa I10. Kordurypanus.

YTBEPXAIO:
« » 20 T Houent llyxnn B.B.
7.2. JK3aMeHANMOHHbIE BONPOCHI

JK3aMeHANMOHHBIE BONPOCHI 10 AMCHMILINHE « MUKPONIPOLECCOPHBIE CPEACTBA B
3JIEKTPONPUBOAAX M TEXHOJOTMYECKHUX KOMILIEKCAX)

Oneparopsl ¥ PyHKLIUH.
Apudmernueckue onepaTopsl.
OmniepaTopbl OUTOBOTO CIBUTA.
Jlornyeckrie OUTOBBIE OTIEPATOPHI.

PoNPE
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Omnepatopbl BEIOOpA U OrpaHUUCHHUSL.
Oneparopsl CpaBHEHHS.
MaremaTrueckue GyHKIUH.
CTpokoBbIe GYHKIINH.

CrangaptHbie QyHKIMOHAIBHBIC OJOKH.

. Taiimepsl.

. Tpurrepst.

. JIeTeKTOpBl UMITYJIBCOB.

. CueTuuku.

. Paciipennpie 6M0IMOTEYHBIE KOMIIOHEHTHI.
. IToGUTOBBII AOCTYH K LIETBIM.

. I'mcrepesuc. [Toporoselii curuanuzaTop.

. OrpanndeHye CKOpOCTH U3MEHEHUS CUTHAJIA.
. IHTEpnonsms 3aBUCUMOCTEM.

. AuddepenunpoBanue. MuTerpuposanue.

. [IN1-perynsTop.

. Onpenenenne ITJIK.

. Bxonpr-Beixonsr ITJIK.

. PesxumM peanbHOro BpeMeHHU.

. Orpannuenus Ha npumeHenue [JIK.

. Ycnosus padotsr TIK.

. Murerpanus I1JIK B cucreMy yrnpapieHus NpeanpUsITHEM.
. JloCTYIHOCTb POrpaMMHUPOBAHUSI.
. [Iporpammusbiii [JIK.

. Pabouwnit o [TJIK.

. Bpems peakuuu [1JIK.

. Yerpoiictso [UIK.

. CucreMHOe U MPUKIIATHOE TPOrPAaMMHOE OOecTieueHue.
. KonTpons Bpemenu pabouero nuxia.

. MucTpymenTs! nporpammuposanus [TJIK.

. Kommnexcer npoextupoBanust MOK 61131-3.
. MHCTpyMEHTBI KOMIUIEKCOB ITporpamMMuposanus [IJIK.
. BctpoeHHble peakTopsl.

. TekcToBBIE PENAKTOPHI.

. 'padnueckue pegakTopsl.

. Cpexnctsa oTiagky.

. CpexactBa ynpaBieHUs] IPOEKTOM.
. Kommiekc CoDeSys.

. Crpoenue komuiekca CoDeSys

. Tunel JaHHBIX.

. DNIeMEeHTapHbIE TUIIBI JaHHBIX.

. lleno4ncieHHbIE TUIIBL.

. JlJormueckuit .

. JIeiCTBUTENIbHBIE TUIIHI.

. IHTEpBan BpemMeHn.

. Bpems cyrtok u nara.

. Ctpoxkmn.

. Mepapxust 271eMEHTapHBIX THUIIOB.

. [lonb30BaTenbCKUE TUIIHI TAHHBIX.
. MaccuBsl.

. CTpyKTypHI.
. Ilepeuncienus.
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57. OrpaHvyeHue auara3oHa.

58. IIceBqOHUMBI THIIOB.

59. Crenmuduxa peanuzanuu TUoB gaHHex CoDeSys.
60. UnenTudukaTopsl.

61. Pactipenenenue mamsiTi IepeMEHHBIX.

62. [lpsmas agpecanms.

63. IlopaspsimHas agpecarius.

64. [IpeoOpa3zoBaHMs THIIOB.

65. ToHKOCTH BBIYHCIICHUH.

66. Onpenenenrue KoMIoHeHTa. OyHKITUH.

67. Onpenenenune KoMnoHeHTa OyHKINOHATIBHbIE OJIOKU
68. Onpenenenue komrnoHeHTa [Iporpammei.

69. Kommonentst B CoDeSys.

70. Crpykrypa I10. 3agaun.

71. Crpyxrypa I10. Pecypc.

72. Crpykrypa I10. Kondurypanus.

73. IIpo6nema nporpammuposanust [TJIK.

74. TIJIK xak KOHEUHBI aBTOMAT.

75. CemeiicTBo s1361Kk0B MOK.

76. S3p1k nuHeHbIX nHCTpYKUui (IL).

77. CtpykrypupoBaHHbliii TekcT (ST).

78. Peneitnbie nuarpamms (LD).

79. dynknnoHanbHbIe O10KOBBIE quarpammsl (FBD).
80. IlocnenoBatenbHble pyHKIMOHANBHBIE cXeMbl (SFC)

O0pasen OuJieTa K 3K3aMeHy.

T'PO3HEHCKUH I'OCYHAPCTBEHHbBIH HE®TAHOU TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Jucuuninnaa MUKponpoLeccopHble CPEACTBA B DJIEKTPOIPUBOAAX U TEXHOJIOTUYECKUX KOMILIEKCAaX

WNHCcTUTYT_2HEpreTuku cneuuansHocTh_AHII cemectp

1. WHrepBas BpeMeHH.

2. Crpykrypa I10. Kondurypanus.

YTBEPXIAIO:
« » 20 T 3aB. kadpeapoit ATIIIT
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7.3. Texkymmii KOHTPOJIb
Obpa3zer mabopaTopHOi pabOTHI
N3yyeHne TeXHHYECKHX XapaKTEePUCTHK U OCHOB MPOrPaMMHPOBaHHUsI Npeodpa3zoBaTeis
yactorsl [TYB

3aganue

1. Coznath KOMMYTAIIMOHHYIO IpOTrpamMMy UL TIPUHIUIHATIHHON
AIIEKTPUUYECKOMN CXeMBbI paboThI 0fHOM ouepenn AYP
2. Coznatp Buzyanmzanuio padotsl AYP.

3. [ToaroToBUTH OTYET MO TUIAHY:

. 11eJTb PaboTHI;

. onucanue npuHIumna padotel AUP u 37eKTpUUeCcKOil CXEMBI;

o OIMCaHue BU3YyaJIM3alUH. brok  cxema.  Anroputm MOCTPOCHUS
BU3YaIM3aI1H;

o BBIBO/IBL.
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7.4. Onucanue nokasaresyei 1 KpUTepueB OLIEHUBAHUS KOMIIETCHUMI Ha Pa3IMYHBIX 3Tanax ux (OPMUPOBAHUS, OMIMCAHUE LIKAJIBI OLICHUBAHMUSL.

Tabmuna 8
Ilnanupyembie pe3y/ibTaThl 0CBOEHHS Kpurepuu oueHuBaHusi pe3y/ibTaToB 00y4eHust HanmenoBanue
KOMIEeTeHUHH MeHnee 41 6a/I0B 41-60 6aas10B 61-80 6an10B 81-100 6a/10B OLICHOYHOT'0
(Hey10BJIETBOPHUTEJIBHO) (YAOBJIETBOPUTEIbHO) (xopomo) (OTIM4HO) cpeacTBa

OIIK-2. Cioco0OeH MpUMEHSTh COOTBETCTBYIOIINN (PU3NKO- MATEMAaTHUECKUI ammapar, METO bl aHAJIN3a U MOJICIMPOBAHNS, TEOPETHUECKOTO U
HKCIEPUMEHTAIBHOTO HCCIIEIOBAHUS TPH PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4

3name:

CdopmupoBaHHbIe, HO

CcdopmupoBaHHbIe

- NPUKIAOHOE NPOZPAMMHOE cozepiKalye

dparMeHTapHbIC 3HAHUS Hermomnubie 3HaHuS CHCTEMaTHYECKUE
obecneuenue cpedcmes agmMoMamusayuu, OT/IeNTbHBIE TPOGEIIbI -

3HaAHUs

Ymemns:
—  gulbUpame annapamusle u npocPaAmMMHbLe
cpeocmea co8PeMeHHbIX MUKPONPOYECCcopos; YMeHus ONHbBIe
P P ponp P9 ’ CdhopmupoBaHHbIe
—  peanuszoevieams npocmetiue YacTHYHBIC YMEHHUS Hemonupie yMmeHusI JIOTTYCKAFOTCSI yMeHs

OUCKpemHble asmoMamyl;
—  peanuzosvieams yugposvie duibmpol u
pecynsmopul;

HeOobIINE OMNOKU

Bnaoemw:

— HABbIKAMU obpabomxu u
unmepnpemayuy  pe3yibmamos umepeHull,
XpaHeHusl NONYYEHHbIX MEeXHUYeCKUX OAHHBIX,
maxoice UCNONb30BAHUSL Memooos
nepepabomxu ungopmayuu;

- 671a0emb COBPEMEHHOU ApXUMeKmypoul u
CXEeMOMEXHUKOU — KOHMPOILEPO8 ¢ Yeabio
Paspabomxu cucmem yYnpasieHus.

YacTtuuHoe BlIaJcHUE
HaBbIKaMH

Hecucremarnueckoe
HpI/IMeHeHI/IC HAaBBIKOB

B cucremaruueckom
MMPUMEHCHUN HABBIKOB
JIOITYCKAIOTCS TIPOOEITBI

VYcnemHoe u
CHCTEMATHYECKOE
HpI/IMeHeHI/Ie HaBBIKOB

JlaGopatopHas
pabora
bunersi ¢
BOIPOCAMHU




OIIK-3. Cioco0eH ncnoiabp30BaTh METO/IbI aHAIN3a U MOACITHUPOBAHUS JIEKTPUUECKHUX IETIeH 1 AIEKTPHUECKUX MAIIuH

3namo:

— ycmpoiicmea,  npuHyun — Oelcmeus U COpMAPOBAHHEIE, HO

ceoticmsa OCHOBHbIX 971eMeHmos conepsKaLIIe ’ CdopmupoBaHHEIE

MUKDORPOYECCOPHBIX YCMPOUCE, @dparMeHTapHbIEC 3HAHUS HenonHble 3HaHMSA OTIlCJILHEIC DOGELL CHCTEMAaTHYECKHE

— cmpykmypul  npueooa ¢ yugposvimu 3HaHH§ 3HAHMS

MUKDORDOYECCOPHBIMU PESYNAMOPAMU;

— ucnonvzyemvie 6  NPOMBIULIEHHOCMU

cospemenHble CPe0Cmea agmoMamu3ayuu.

Ymems:

—  NpumeHsamb  Memoovl  NPOEKMUPOBAHUS. VMEHMS TOMHBLE

MUKDORPOYECCOPHBIX CUCTNEM, ’ CcopmupoBaHHBIE
YacTuuHbIE YMEHUS Hemnonueie ymenus JIOIYCKAfOTCS

—  UCNONb306aMb  NAKEembl  NPUKIAOHBIX yMEHHSA

npoepamm Ojis YUCIEHHO20 MOOeIUpO8aAnUs U
aHanu3a MUKpONpOYeCCOPHbIX CUCNEM.

HeOOJIBIINE OIIMOKHA

Bnaoemes:

—  CReyuanbHbIM NPUKIAOHBIM NPOSPAMMHBIM
obecneuenuem;

—  PAYUOHATLHBIM
ocobenHocmsamu
MUKDONPOYECCOPHBIX CPEICTE.

npumerneruem u
IKcniyamayuu

YacruaHoe BJIaACHHUC
HaBbIKaMH

Hecucremarnueckoe
MNPUMEHCHUC HABbIKOB

B cucrematnaeckom
TIPUMEHEHNN HaBBIKOB
JIOITYCKArOTCsl IPOOEIIBI

Vcnemnoe u
CHCTEMATHYECKOE
MIpUMEHCHNE HABBIKOB

JlabopatopHas
pabota
bunersl ¢
BOIIPOCAMHU




8. Ocol0eHHOCTH peaju3alMU JAWUCUMIUVIMHBI /sl MHBAJIHWIOB M JIMI € OrPAHMYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS.

Jist ocymiecTBIEHHS MPOLEAYP TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTalluu
oOydaromuxcsi co3/ianbl (OHIbI OIEHOYHBIX CPEACTB, aJaNTHUPOBAHHBIC [UIsI MHBAIWUJOB M JHUI[ C
OTPAaHUYEHHBIMU  BO3MOXKHOCTSIMHM ~ 37I0POBbS U TO3BOJISIIONIME  OLEHUTh JOCTHXKEHHE UMHU
3aIlJJaHMPOBAaHHBIX B OCHOBHOHM 00pa30BaTeNbHOW TMpOrpaMMe pe3yiabTaToB OOyUYeHHsS W YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B oOOpa3oBaTenpHOW mporpamme. Popma
NPOBEJCHUS TEKyIlel arTecTaluu [Uisl  CTYJEHTOB-MHBAJIMWJOB YCTAHABIMUBAETCA C Y4YETOM
WHAUBUAYAIbHBIX IMCUXO()U3NUYECKHX OCOOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MHCbMEHHO Ha
KoMmIbloTepe, B (opme TectupoBaHuss W T.a1.). [lpu TecTupoBaHMM ISl CIA0OBUISIIMX CTYIEHTOB
UCTIONB3YIOTCS (DOHIIBI OLIEHOYHBIX CPEACTB C YKpyNMHEHHBIM mpudToM. Ha sk3ameH mpuriamaercs
COMPOBOXKAAIOIINM, KOTOPBIA  OOecreuyrBaeT TEXHUYECKOE COMPOBOXAECHHE CTyAeHTy. llpu
HEOOXOJMMOCTHU CTYIEHTY-UHBATUAY MPEIOCTABISIECTCS TOMOIHUTENFHOE BpEeMs JIJIsl TOATOTOBKH OTBETA
Ha 5k3aMeHe (Wi 3adere). OOyJaronecs: ¢ OrpaHuYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U 00yJarOIIHECs
MHBAIUBI 00ECTIEYMBAIOTCS TIEYaTHBIMU M 3JICKTPOHHBIMH 00pa30BaTEIbHBIMU pecypcamMu (IIPOTpaMMEl,
yueOHbIe TOCOOUs ATl CAMOCTOSATEIbHON pabOTHI U T.11.) B hopMax, aIaiTUPOBAHHBIX K OTPAaHUYECHUSAM HX
3/10pOBbS U BOCTIPUSATHUS HHPOPMAIUH:

1) I MHBAJIKMIOB U JIMII C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbS 1O 3PEHHIO:

- AJIS cJIenbIX: 3a1aHus TSl BBIIOJHEHNS HA CEMUHApaxX W MPAKTUYECKHUX 3aHATHIX 0(pOpMIIIOTCS
penbeHO-TOUEYHBIM IpU(TOM bpailinst uiam B BUE 3IEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C MTOMOIIIBIO
KOMITbIOTEpA CO CIEUAIN3UPOBAHHBIM IPOrPAMMHBIM 00€CTIeUeHUEM IS CIETbIX, JINOO0 3aUNTHIBAIOTCS
ACCHCTEHTOM; ITHMChMEHHBIE 3a/IaHUs BBIMOJHSIOTCS Ha Oymare peibeHO-ToYeuHbIM ImpudToM bpaiins
WIA Ha KOMIBIOTEPE CO CHENHATM3HUPOBAHHBIM IPOTPAMMHBIM OOECTIEYeHHEM ISl CIEBIX JIH00
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; OOyYaroIIMMCS JJs BBIIOJIHEHUS 33/aHusl TpU HEOOXOJIUMOCTH
MPEIOCTABIISETCS KOMILIEKT MUCHhbMEHHBIX MTPUHAICKHOCTEN U Oymara Jijisi ichbMa peibe(HO-TOUeUHBIM
mpudToM Bpaiiis, KoMIboTep CO CEHaTH3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUeHHEM IS CIIETTBIX;

- U1 CJIa00BUASAIIMX: 00eCTIeUnBaEeTCsl MHIUBUIyaIbHOE paBHOMEpHOE ocBelienne He menee 300
JFOKC; 00YYaroLIMMCs 7S BHITIOJIHEHUS 3a/1aHUs ITPU HEOOXOIMMOCTH MTPEJOCTABIISAETCS YBEINUUBAIOLIIEE
YCTPOMCTBO; BO3MOXKHO TaK)X€ MCIIOJIb30BaHHE COOCTBEHHBIX YBEIMUYUBAIOIIUX YCTPOICTB; 3a0aHus JUIs
BBITTOJTHEHUS 3a/TaHIH OQOPMIISIOTCS YBETMICHHBIM MIPHUPTOM;

2) 7Sl MHBAJIUJIOB U JIUII C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbS MO CJIYXY:

- IJISl TJYXHX H CJIa00cablIAMX: 00eCIeYrBaeTCs HAIMYKME 3BYKOYCHUIIMBAIOILEH amnmaparypsl
KOJIJIEKTUBHOTO MOJIb30BAHHUA, npu HE00X0AUMOCTH o0yJaromumcst MPEOCTaBIISAETCS
3BYKOYCWJIMBAIOIIasi ~ ammaparypa WHAWBHIYAIBHOTO  TIOJB30BAHUS; IPEIOCTABISIIOTCS — YCIYTH

CYpAOINEPEBOTUHKA;
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- MJA  CJeNOrJYyXHX JIONYCKaeTcs MPUCYTCTBUE AaCCUCTEHTAa, OKAa3bIBAIOLIECIO  YCIYI'H
TUdIOCYpIOTIEPEBOTUNKA (TIOMUMO TPEOOBAHUH, BEITIOTHSAEMBIX COOTBETCTBEHHO VISl CTICTIBIX U TIYXUX);

3) I JIMI ¢ TSKEIBIMH HAPYIICHUSIMH PEYH, TIIYXHX, CIAOOCIHBIIIAIINX JICKIIUH U CEMHHAPHI,
MPOBOAMMBIE B YCTHOM (popme, TPOBOASTCS B MUCbMEHHOI QopMme;

4) s MHBAJIM/OB U JIAI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 370POBbsI, HMEIOIIMX HAPYIIEHHUsI
ONOPHO-ABUIATEeJILHOI0 aNNapara:

- I JUI C HApPYUICHUSIMU OIOPHO-JABUTATENILHOIO arapaTra, HapylIIeHUSIMU JBUTATEIbHBIX
GyHKIMI BEepXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MHUChbMEHHBbIE 3aJaHUs
BBIMOJHSIOTCS Ha KOMIIBIOTEPE CO CIEUUAIM3UPOBAHHBIM IPOTPAMMHBIM  OOECIIEUeHUEM  WIU
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BBIMOJHEHUE 3aJaHUI (TECTOB, KOHTPOJbHBIX padoT), IPOBOJUMBIC B

IHCBMEHHON (hopMe, TPOBOJSATCS B YCTHON (hpOpMe IyTeM ompoca, 6ecesibl ¢ 00ydaroIuMCs.
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sHepreTuke : yueO. mocobue / FO. H. Ilerpenko, C. O. HoBukos, A. A. 'onuapoB - MuHck : B mik. ,
2013. - 407 c. - ISBN 978-985-06-2227-3. - Tekct : 3nextponHsblii / DBC "KoncynabranT crynenTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9789850622273.html

S. Munaes, U. I'. CBoOoaHO mnporpammupyemble YCTPOHMCTBA B aBTOMAaTHU3MPOBAHHBIX
cuUcTeMax ympasiieHus : yueOHoe mocobue / U. I'. Munaes, B. B. Camoiinenko, /J[. I'. Ymxkyp, U. B.
®enopenko - Ctasponoins : AIPYC CraBponosibckoro roc. arpapHoro yH-ta, 2016. - 168 c¢. - ISBN 978-
5-9596-1222-1. - Tekcr : oanekrponnbii // DBC "Koncymbrant crynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785959612221.html

9.2. MeToanyeckue ykazaHusi UIsi 00ydaommxcs 1o ocBoeHu1o Aucuuminnsbl (Ilpuioxenne).

10. MaTepHaJIbHO-TeXHI/I‘{eCKOC o0ecreyeHue AMCUUILINHbI
I[I/ICI_II/IHJII/IHa obOecrneucHa J'Ia60paTOpHBIMI/I CTCHAAMH U KOMIIBIOTCPHBIM KJIACCOM.

JlaGopaTopHbIE CTEH]IBI:

1. «Cucrema aBromaruueckoro yrnpasinenus OBEH (CAY-OBEH-HH)»

2 «Crenp Ha 6a3ze nmporpammupyemoro pejie Siemens LOGO»

3. Crenp Ha 6a3e TexHudeckux cpencts aBromaruzanun OMRON;

4 Crenp Ha 6a3e MpOrpaMMHUPYEMOTro JIOTHYECKOTo KoHTposuiepa Siemens S7-1200;
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CocTaBHUTEIb:

Jouent kabeapsl «ATIIIT » [ lyxun B.B/

COI'ZTACOBAHO:

3aB. BhITyCKAtOLIEH
Kad. «INEKTPOTEXHUKA U IEKTPOTIPUBOI» [P. A-M. Maromanos/

N.o. 3aBenyromero kadeapoii: « ATIIID» /Xakumos 3.J1. /

Hupexrop JJYMP /MaromaeBa M.A./
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Tlpunooicenue

MeToanuyecKue YKa3aHUuA 110 OCBOCHUIO JUCHUIIJIMHBI «MI/IKPOHPOIIGCCOPHLIG cpeacrea B
JICEKTPONPUBOAAX U TEXHOJOITHICCKUX KOMILJICKCAX»

1. Meroauyeckue ykKazaHusi JJs1 00y4alIIMXCH MO IUIAHUPOBAHMIO W OPraHU3ALMHU
BpeMeHH, He00X0AUMOT0 /1JIs1 0CBOECHHS 1M CHUILIUHBI.

N3ydenue pekoMeHIyeTcss HauyaTh C O3HAKOMJICHHUS ¢ paboueil mporpaMMoil TUCIUIUIMHBL, €€
CTPYKTYpOH W COAEpKaHHEM pa3ienoB (Moayiei), (OHIOM OIICHOYHBIX CpPEJCTB, O3HAKOMHUTHCS C
yu4eOHO-METOINYECKUM 1 UH(POPMALIMOHHBIM 00€CIIeYeHUEM JUCIIUILINHBL.

Jucuumnuaa «MHKponpoueccopHble CpeCTBa B 3JEKTPONPHBOAAX M TEXHOJOTHYeCKUX
KOMILIEKCAaX» COCTOUT M3 { CBSI3aHHBIX MEXAY COOO0I0 pa3/ienoB, 00ECIeunBaIOIUX MOCIEeI0BATEIbHOE
U3y4eHUEe MaTepuana.

OOyuenne 1o nucuuiuinHe «MHKpoONpoLeccopHble CpeacTBa B JJIEKTPONPUBOIAX H
TEXHOJOTHYECKUX KOMILIEKCAX)» OCYIIECTBIIETCS B CIASAYIONNX (hopmax:

1. AynuTtopHsbie 3aHSTUS (JIEKIIH, Ta00PATOPHBIE 3aHATHS).

2. CamocrosrenbHas pabora cryaeHTa (IMOArOTOBKA K JICKIHSAM, Ja0OpaTOPHBIM 3aHSATHUSM,
tectam/pedeparam/mokinanam/, ¥ WHBIM (GopMaM NMHCHBMEHHBIX PaOOT, BBHIMOJHCHHWE aHAIHM3a KEWCOB,
UHIUBHIyaIbHAsE KOHCYJIBTALUS C TPEIoiaBaTesieM).

3. NHTepakTuBHBIC (OPMBI IPOBEICHUS 3aHATHI (KOJUIOKBUYM, JICKIUS-TUCKYCCHUS, TPYIIIOBOE
penieHne keiica u ap. Gopmei).

VY4eOHblil MaTepuan CTPYKTYpUPOBaH M U3yYeHHE AUCLUIUIMHBI TPOU3BOANUTCS B TEMATHUYECKOM
nocienoBarenbHOCTH. KaxkjoMy 1a00paTOpHOMY 3aHATUIO M CAMOCTOATEIBHOMY M3YyUEHHIO MaTepuana
IpEeIecTBYeT JIEKIUs M0 AaHHOW Teme. OOydaroluecs caMOCTOATENIbHO MPOBOASIT MPEIBAPUTENBHYIO
NOJTOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE M TBOPYECKOE yYacTHE B OOCYXJAEHMM TEOPETHUECKUX
BOIPOCOB, pa3dope MpoOJEeMHBIX CUTyallud W TIOMCKOB MyTed HX peuieHus. MHorue mnpoOieMsl,
U3y4aeMble B Kypce, HOCAT IHUCKYCCHOHHBIM XapakTep, YTO MPEANOoJaracT MHTEPaKTUBHBIA XapakTep
IIPOBEICHUS 3aHATUNM Ha KOHKPETHBIX IIPUMEPAX.

Onucanue MMOoCJICA0BATCIbHOCTHU HeﬁCTBHﬁ 06yqafomeroc;lz
HpI/I H3YUCHUU KypCa CJICAYCT BHHMATCIIBHO CJIYIIAaTb W KOHCIICKTHUPOBATH MATCpHUaAJ,
HW3JIaraeMbIi Ha AYAUTOPHBIX 3aHATHAX. I[J'ISI €T0 [MOHNMMAaHHUA U KaYCCTBCHHOI'O YCBOCHUSA PEKOMCHAYCTCSA

CIEAYIOLIas OCIEeI0BATENBHOCTD IEUCTBUN:

1. Tlocne okoHYaHMs y4eOHBIX 3aHATUH I 3aKpeIIeHUsl MaTepHala MpocMOTpeTh U 00/ lyMaTh
TEKCT JICKI[UH, IPOCIYIIAaHHOM ceroans, pa3odpaTh paccMoTpeHHble puMepsl (10 — 15 MunyT).

2. Ilpy noAroToBKE K JIEKIMM CIEAYIOLIErO JHS IMOBTOPUTh TEKCT MNPEAbIAYLIEH JEKLuH,
oJymMaTh O TOM, Kakasi MOKeT ObITh ciefyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BHIOpaTh BpeMs JTsl pabOTHI ¢ IUTEpaTypoi B OubimoTeke (1o l1yacy).

4. Ilpu moAroToBKe K 1JaOOpaTOPHOMY 3aHATHIO HOBTOPUTH OCHOBHBIE TOHATHS M0 TEME, U3YUUTh
npuMepsl. Pemas KOHKPETHYIO CUTYyaluIo, - IPEIBAPUTEIBHO MOHITh, KAKOW TEOPETUYECKUIM MaTepran
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HYXXHO UCIIOJIb30BaTh. HaMeTnTh M1aH pemeHus, monpodoBaTh Ha €ro OCHOBE PEIIUTh | - 2 mpakTHYECKHe
cuTyanuu (J1a0. padoThl).

2. Meroauyeckue yKa3aHus Mo padore 00y4awiuxcs BO BpeMsi IPOBeIeHM sl JIeKIIH.

Jlexuuu gar0T 00Oy4YaroUUMMCsl CHCTEMAaTU3UPOBAHHBIE 3HAHUS MO JAUCHUIUIMHE, KOHLIEHTPUPYIOT
UX BHUMaHUE Ha HanOoJiee CI0KHBIX U BAKHBIX BOIpocax. JICKII 00BITHO U3JIaratoTCs B TPAAUIIMOHHOM
WK B IpoOaeMHOM cTuiie. i CTy/IeHTOB B OOJIBIIMHCTBE CllydaeB B mpobiaemMHoM ctuiie. [IpobieMHusbIit
CTHJIb TIO3BOJISIET CTUMYJTMPOBATh aKTUBHYIO I03HABATEIBHYIO ICATEIbHOCTh O0YJYAIOIINXCS U UX HHTEPEC
K JTUCIUILIMHE, (POPMUPOBATH TBOPUYECKOE MBIILJICHUE, aKTUBU3UPOBATh BHUMAaHKE 00YYaOIIUXCsl ITyTEM
MOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOIIPSITH TUCKYCCHIO.

Bo BpeMs JEKUMOHHBIX 3aHITHA PEKOMEHIYEeTCSd BECTH KOHCIEKTHPOBAaHHE Y4eOHOTO
MaTepuaia, oopanarb BHUMaHUE Ha (GOPMYITHMPOBKU U KATETOPUH, PACKPBIBAIOIINE CYTh TOTO WM UHOTO
SIBJICHUSL, WJIA IIPOLIECCOB, BBIBOBI U IIPAKTUYECKUE PEKOMEHAALMH.

KoHcnekT nekuuu nydine moJapa3fefisiTh Ha IMyHKTBI, COOMIOAas KPacHyl CTPOKY. DTOMY B
OonpIION cTeneHn OyAyT CIocOOCTBOBATH BOIPOCHI IUIAHA JIEKIMH, MPEIIOKECHHBIC MPENnoJaBaTeisiM.
Crnenyet oOpaliate BHUMaHUE Ha aKIIEHTHI, BEIBOJIBI, KOTOPHIE I€TIAeT IpenoaaBarelb, oTMeuas Hauboiee
Ba)KHBIE MOMEHTHI B JIEKIIMOHHOM MaTepHaJie 3aMeYaHUusIMU

«BAXHO», «XOpOHIO 3allIOMHUTL» W T.II. Mo:xHO ACJIaTb 3TO W C IIOMOLIBIO Pa3HOUBETHBIX
MapKEpoOB UM PYUCK, IOAUCPKHUBAA TCPMUHBI U OIIPCACICHU.

IlenecoobOpa3Ho pa3paboraTh COOCTBEHHYIO CHCTEMY COKpAIICHHA, a00peBHATyp U CHMBOJIOB.
Opnako mpu nanbHeiiel paboTe ¢ KOHCIEKTOM CHUMBOJBI JIyUllle 3aMEHUTh OOBIYHBIMU CIOBAMHU IS
6I)ICTpOFO SPUTCIIBHOI0 BOCHIPUATHA TCKCTA.

PabGoras Hax KOHCIEKTOM JIEKIIUH, HEOOXOJUMO WCIOJIh30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEPATypPy, KOTOPYIO TOTOTHUTEIHFHO PEKOMEHIOBAN MpenoaaBarens. MIMeHHO
Takasi Ccepbe3Has, KpOMOTIuBass paboTa C JIEKIIMOHHBIM MaTE€pPHajOM TO3BOJHT TIYyOOKO OBJIANETh
TEOPETUUYECKHM MaTEPHATIOM.

Temartuka nexuuii Jaetcs B pabodeil mporpaMMe JUCITUTLIAHEL.

3. MeToanyeckue yKa3aHus 00y4aHIIMMCS M0 MOATOTOBKE K JJA00PATOPHBIM 3aHATHSIM.

Ha naGopaTopHbIX 3aHATHSIX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXJAEHMM KOHKPETHBIX
CUTYyalluii, CIOCOOHOCTh HA OCHOBE MOJYYEHHBIX 3HAHWW HaXOIUTh Hambosee 3(pPeKTUBHBIC pelIeHuUs
IIOCTAaBJICHHBIX HpO6JI€M, YMETb HaXOIUThb MOJIE3HELIN HOHOHHHTGHBHBIfI Marepuail 1Mo TEMATHUKE
71a00paTOPHBIX 3aHITHH.

CTYILCHTy PECKOMCHAYCTCH CIICAYIOIIad CXEMa MOATOTOBKHU K J'IaGOpaTOpHOMy 3aHATUIO:

1. OsHakoMieHHE C IIJTAaHOM J1a0OpPaTOPHBIX 3aHATUSA, KOTOPBIM OTpaXkaeT coJepkKaHHe
IPEJI0KEHHON TEMBIL;

2. [IpopaboTaTh KOHCIIEKT JIEKIUH;

3. IIpounTath OCHOBHYIO H JIOTIOJHUTEIBHYIO JINTEPATYPY.
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B nporiecce moAroToBkM K 1a00paTOPHBIM 3aHATHAM, HEOOX0AUMO 00paTUTh 0COO0E BHUMAHNE
Ha CaMOCTOSATENIFHOE M3yYeHNE PEKOMEHIOBAaHHOW IUTepaTyphl. IIpu Beeil MOIHOTE KOHCTIEKTHPOBAHUS
JICKIIMY B HEH HEBO3MOXKHO M3JIOKHTh BECh MaTepHal W3-3a JHMHUTA ayIUTOPHBIX 4acoB. [loaromy
caMocTosATeNbHas padoTa ¢ yueOHUKaMH, Y4eOHBIMU MOCOOHMSIMH, HAyYHOH, CIPAaBOYHOM JIMTEPATYypOi,
MarepuallaMHi TEePUOIUYECKUX W3AaHuii u WHTepHera siBisieTcss Hanbonee S(QEKTHBHBIM METOIOM
HOJYYCHHS JIOTIOJHHUTENFHBIX 3HAHUH, MO3BOJISET 3HAYUTEIBHO aKTHBU3UPOBATH IPOIECC OBJIAICHHUS
uH(popMaluelt, crnocoOcTByeT Oosiee TIyOOKOMY YCBOSHHIO H3yd4aeMOro marepuana, (GpopMupyer y
CTYZICHTOB OTHOIIEHHE K KOHKpETHOU mpobieme. Bce HOBBIE IOHATHS 1O M3y4aeMOi TeMe HE0OOX0AnMO
BBIYYMTh HaW3YyCTh M BHECTH B INIOCCApPHil, KOTOPBIN 11€J€CO00PAa3HO BECTH C CAMOI0 Havajaa W3yudeHHs

Kypca;
4. OTBETUTH Ha BOIIPOCHI TUIaHA JTAOOPATOPHOTO 3aHATHS;
5. BLIIOJTHUTE JOMaITHEE 3aJlaHueE;
6. [IpopaboTarh TeCTOBBIC 3aJaHUS U 3a/1a4H;
7. Ilpu 3aTpynHeHusX cpopMyIHpoOBaTh BOIIPOCHI K IIPENOAABATEIIIO.

Pesynbrar Takol paboThI JOJDKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJIEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHL, BEICTYATh U yYaCTBOBATh B KOJUIEKTUBHOM OOCY>KICHHH BOIIPOCOB U3ydaeMOn
TEMBbI, MPABWJIBHO BBHINOJHATH JTA0OpATOpHBIEC 3aJaHWs W WHBIC 3a/JlaHHs, KOTOpbIe AatoTcs B (oHge
OLICHOYHBIX CPEJICTB AUCLUILUIUHBI.

3. MeTtoauueckue YKazaHus OﬁyanOIIII/IMCH 10 opraHu3anum CaMOCTOSITEIbLHOM paﬁoTbI.

Iesb opranu3anyy cCaMOCTOSTENIbHON paOOTHI 110 JUCLUIUIMHE - 3TO YIiyOJIeHUe U paclIupeHne
3HaHUH B oOsacTH (QyHIaMEHTaJIbHBIX HCCIEIOBaHUI; (OpMHpOBaHHME HaBblKa M MHTEpeca K
CaMOCTOSITEJIbHON NO3HABATEIIBHON JESITEIbHOCTH.

CamocrosrenbHas paboTa 00yyaroMXCsl ABISETCS BKHEHIINM BHIOM OCBOEHHS COJIEpyKaHMS
JUCIUIIMHBL, TIOATOTOBKH K JJAOOPATOPHBIM 3aHATHSIM U K KOHTPOJIbHOU padore. Cro/a ke OTHOCATCS U
CaMOCTOSITENIbHOE YIIIyOJeHHOEe M3yueHHe TeM AUcUUIUIMHBL. CamocTosTenbHas paboTa MpeicTaBiseT
COOOH TMOCTOSIHHO JEHUCTBYIOIIYIO CHCTEMY, OCHOBY OO0pa30BaTe€IbHOIO IIpolecca M HOCHUT
UCCIIEIOBATEIbCKUI XapakTep, YTO IMOCIYKUT B OYyIyIlleM OCHOBAHUEM JUIs HalMCaHUS BBITYCKHOM
KBaJIM()UKAIIMOHHON paboThl, MPAaKTUYECKOTO MPUMEHEHUS MOTYyYCHHBIX 3HAHUM.

Opranuzanus caMOCTOSATENIbHOW paboThl 00YYaOLINXCs OPUEHTUPYETCS HA aKTUBHBIE METOJIbI
OBJIAJICHUS]  3HAHMSIMM, pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TepexoJ OT MOTOYHOro K
UH/IMBUYaJIM3UPOBAHHOMY OOYUEHHIO, C yYETOM MOTPEeOHOCTEN M BOZMOKHOCTEH IMYHOCTH.

[IpaBuibHass opraHu3anusi CaMOCTOATEIbHBIX YYE€OHBIX 3aHATUH, HMX CHCTEMaTUYHOCTH,
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovyero BpEMEeHHU MO3BOJIIET CTYACHTaM Pa3BUBAaTh YMEHMS M HABBIKH
B YCBOEHHUH U CUCTEMATU3alMY IPUOOpETaeMbIX 3HAHUN, 00ECIeunBaTh BEICOKUN YPOBEHb YCIIEBAEMOCTH
B IIEpUOJ] O0YUEHUs, TOJIyYUTh HaBBIKHU MOBBIIIEHUS TPOPECCHOHATIBHOTO YPOBHSI.

[lonrotoBka K 1a0OpaTOPHBIM 3aHATUSM BKIIOYAET, KpPOME TMpPOpPa0OTKH KOHCIEKTa H
NpPE3CeHTAllMM JIEKIMH, TOMCK JUTepaTryphl (MO0 PEKOMEHJIOBAHHBIM CHHCKaM U CaMOCTOSITENIHHO),
MOJIFOTOBKY 3aroTOBOK Il BBICTYIUIEHUH MO BOIPOCAM, BBIHOCUMBIM ISl 00CYKJIEHUSI IO KOHKPETHOM
Teme. Takue 3aroTOBKM MOTYT BKJIIOYaTh IUTAThl, (DAaKThl, COMOCTAaBIIEHHE pA3IUYHBIX MO3MIIHUH,
coOcTBeHHbIe MbIciU. Ecnu npobnema 3auHTepecoBaiia 00y4yaroierocsi, OH MOKeT MOJArOTOBUThH pedepar
U BBICTYIIUTH C HUM Ha NMPAKTUYECKOM 3aHATHU. [Ipy moaroToBke K KOHTPOJIBbHOM paboTe oOydaronuiics
JIOJI’KEH MOBTOPSATH MPOMIEHHBIM MaTeprai B CTPOrOM COOTBETCTBUHU C Y4€OHOM MporpaMMoi, HCTIONb3Ys
KOHCIIEKT JICKIIMH M JUTeparypy, peKOMEHIOBaHHYIO IpenojaaBaresneM. [lpu HeoOXOAMMOCTH MOKHO
00paTUTHCS 32 KOHCYJIbTAlMEH U METOINYECKOH TOMOIIIBIO K ITPETO1aBaTelNIo.

CamocrodTenbHas paboTa pearu3yercs:
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— HETIOCPEICTBEHHO B MPOIIECCe ayTUTOPHBIX 3aHSATUH - Ha JICKIHX, JTA00PATOPHBIX 3aHATHUSX;

— B KOHTAakKTe C MpernojaBaTejeM BHE PaMOK PacHHUCAaHMs - Ha KOHCYJIbTAlUAX MO y4eOHBIM
BOIIPOCaM, B XOJI€ TBOPYECKUX KOHTAKTOB, MpPH JUKBHUIAIUHN 33J0DKCHHOCTEH, MPH BBITOIHEHUU
WHAUBUAYAJIbHBIX 3aJJaHUI U T.1.

— B Oubsmoreke, 1oMa, Ha Kadeape MpU BHITOJTHEHUH 00y4YaroIUMCs YIeOHBIX U MPAKTHYECKUX
3ajad.

Buast CPC u kputepun o1ieHOK

(o 6amtbHO-peiTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6aioB)

1. Pedepar

2. Hokmang

3. Yyactue B MeponpUATHIX

Tembl Ui caMOCTOATENHHOM pabOThl MpomHcaHbl B pabouel mporpamme JAUCUUILIHHBL.
D¢} (eKTUBHBIM CpPEACTBOM OCYILECTBICHUS OOYYaAIOIUIMMCS CaMOCTOSTENbHOW paboOThl  SBISETCA
3JeKTpoHHas HHGOPMAIMOHHO-00pa3oBaTeNbHas Cpella YHUBEPCUTETa, KOTOpas 00eCreurnBaeT JOCTyH K
y4eOHBIM IUIaHAM, pa0OYUM MpOrpaMMaM TUCHUIUIMH (MOMIYJIeH), IPAKTHK, K U3JaHHSIM JJIEKTPOHHBIX
OMOTMOTEYHBIX CHCTEM.
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