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1. HEJHA U 3AJJAYN OCBOEHUSA AU CHUIIJIMHBI
1.1 Heab ocBOEHUS TUCHUILIHHBI

[{enbr0 OCBOCHUS TUCUIUTLINHBI SIBISICTCS Pa3BUTHE KOMIIETEHIINI B 00JIACTH COBPEMEHHBIX TEXHO-
Jorui pa3pabOTKU HHTETPUPOBAHHBIX HHHOPMAITMOHHO-U3MEPUTEIBHBIX U YIPABISIOUIUX CUCTEM.

1.2 3agayu ocBOEHUS TUCHUIIHHBI (MOYJIA)

Huctunnuna «HTerpupoBaHHbIE H3MEPUTEIHHO-YIPABIISIONUINE CUCTEMbBD» CIIOCOOCTBYET MOATO-
TOBKE CTYJICHTOB K PELICHHUIO CIEAYIOMNX MPO(EeCcCHOHAIBHBIX 3a/1a4:

1. TlpoBenenue ananu3a UHMOPMAILMOHHBIX MPOLIECCOB B MHPOPMAIIMOHHO-U3MEPHUTEIBHBIX CH-
cTemMax.

2. Pa3zpaboTka rereporeHHbIX HH()OPMALMOHHO-U3MEPHUTENbHBIX cucTeM Ha DBM u mukpo-2BM.

3. IIpoextupoBanue UHTEPPEHCOB IJIs1 B3AaUMOACHCTBHUS OIEpaTopa ¢ MpOrpaMMHO-aIapaTHBIM
KOMIUIEKCOM MH(OPMALIMOHHO-U3MEPUTENBHBIX YIIPABIISIFOIIMX CUCTEM.

4. Ananu3 u 00OCHOBAHHBIN BBIOOP ApXUTEKTYp MPOTrPaMMHOIO U amnmnapaTHOro oOecrnedyeHus
MPUMEHHUTETIHFHO K pellaeMbIM 3a7adaM cOopa U o0paboTku MHGOPMAIIUU B PEKUME MSITKOTO
peanbHOrO BPEMEHMU.

5. PazpabateiBaTh ycTpoiicTBa conpsikeHHs yrnpasistomux 9BM, Bkitouas Mukpo-2BM, ¢ 00b-
€KTaMM KOHTPOJIS U YIIPaBJICHUS.

6. IlpoekTupoBath 1uppoBbIe GHIBTPHI I 00padOTKK JaHHBIX. Pa3spabaTeiBaTh IpOrpaMMsbl st
MOTOKOBOH (PHIIBTPAINH JAHHBIX.

7. TectupoBanue u oTiaKa paboThl MPOrPaMMHO-AINIAPATHBIX KOMILJIEKCOB.

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJLHON ITPOT'PAMMBI

VYyeOHas nucuuruinHa «VHTEerpupoBaHHble U3MEpUTENbHO-yIpasistonme cuctems» b1.B.J[B.9.1
BKJIIOYEHA B IEpeyYeHb AMCLUIUIMH IO BHIOOPY (3ampocy CTYJIEHTOB) BapHMATUBHOW YacTW IUCIMILIMH
(popmupyemoii ydyacTHUKaMH 0Opa30BaTENIbHBIX OTHOLICHW), HAalpaBJICHHBIH Ha YIiyOJ€eHHE YPOBHS
OCBOeHMs KomnereHumi. [ucuuminna peanusyercs B coorBeTcTBUU ¢ TpeboBanusmu ®PI'OC, OIT BO u
VII, no fTaHHOMY HaNpPaBJIEHUIO TOATOTOBKH.

Hucnurnnuna 6a3upyercs Ha IMCHUILIMHAX MPOrpaMMbl OakajgaBpuaTa mo HampasieHuto «Mudop-
MaTHKa ¥ BBIUYMCIIUTENbHAs TEXHUKa» Npoduis «BeruucnuTenbHble MalIMHbI, KOMITJIEKCHI, CUCTEMBI U Ce-
Tiy. IlpenmiecTByonMMI KypcaMy, Ha KOTOPBIX HEMOCPENCTBEHHO Oasupyercst aucuumiuHa «HTerpu-
POBaHHBIE U3MEPUTEIBHO-YIIPABIISIOIINE CUCTEMBI», SBJISIFOTCS:

- «Opranuzanus 2BMy,

- «lIIaGa0HBI MPOEKTUPOBAHUS IPOIPAMMHOTO 0OECTIEUEHUS»,

- «[lapannenbHble BBIYUCIEHUAY,

- «CerH 1 TENTEKOMMYHUKALIN,

- «MHuKpOnpoIECCOPHBIE CUCTEMBI»,

- «Teoperndeckre OCHOBBI TPOEKTUPOBAHUS LIU(PPOBBIX CXEM»,

- «IIpuHIUIBI 1 METOABI OPraHU3ALMH CUCTEMHBIX IPOTPAMMHBIX CPEACTBY,

Hucnunnnuza «IHTerpupoBaHHBIE H3MEPUTENBHO-YIIPABIISIIOIIME CUCTEMBI» SBIISIETCSI OCHOBOIIOJIA-
TaroIlel JUisl U3y4eHUs CIENYIOIUX AUCHUIUIMH: «KOHCTPYKTOPCKO-TEXHOJIOIrMYECKOE MPOEKTUPOBAHUE
OBM u kommuiekcosy, «uTepdelicel nepudepuitipix ycTpoiicT», «CUCTEMBI XpaHEHUSI JAHHBIX», a TaK-
e I NPeAUIIOMHOM NpakTUKU U BbinonHeHus: BKP.



3. KOMIOETEHIIMM OBYYAIOIIETOCSl, ®OPMHPYEMBIE B PE3YJBTATE
OCBOEHUS JUCHUATLIAHBI (MOIYJIA)

Tabnuna 3.1 - ®opmupoBanue KomnereHuui auciuminaam (ITKC-2)

HauMeHOBaHHE CemecTpsl, POPMHPOBAHUS TUCTTHIUTHHBI
JucnuILInH, popMupytomux | KOMIETEHIMH OepyTes u3 Y4eOHOro MiaHa 1o HanpapJICHUIO MOJrOTOBKH bakasiaB-
9
KOMTICTEHITHIO a /CTIeITaTnCcTa/MarucTpay
COBMECTHO 1 l 2 l 3 4 ‘ 5 | 6 | 7 ‘ 8

IIKC-2(Cnocoben conpseams annapamuvie u npoSpamMMHble CPeOCmea U 006ecneuusams ux (YHKYUOHUPOBAHUE & CO-
CMage GbIYUCTUMENbHBIX U ABIMOMAMUIUPOBAHHBIX CUCTNEM)

Muxkponpoyeccopnvie cucme-
Mbl

Koncmpyxmopcxko-
mexHo02UYecKoe npoeKmu-
posanue IBM u xomniexcos

CxemomexHuka

Opeanuzayuss 9BM

Hnumepdgheiicvr nepughepuiinvix
ycmpoucmes

Tpunyunst u memoow: opea-
HU3AYUU CUCIEMHBIX NPO-
2PAMMHBIX CPEOCE

Teopemuueckue ocHO8bl NPo-
eKMUpOBaHUs YUPDPOGbIX
cxem

Cucmembl xpanenus, 0GHHBIX

Humezpuposannvie  usmepu-
MenbHO-ynpasnauue cu-
cmemol

Teopus Aa3viK08 npocpamMmu-
POBAHUS U MeMOObl MPAHCIA-
yuu

Yenoseko-mawunnoe  63au-
Mooeticmesue

Texnonoeuueckas (npoexmHo-
MexXHOI02UYeCKdsl) NPAKMuKa

Ilpakmuka no nonyuenuro
nPOPECCUOHANLHBIX YMEHUL U
onvima  NPOGeccuoHarbHOU
oesmenbHoCmu

Ilpeoounnomnas npakmuxa

Buinoanenue u 3auyuma BKP




4. IIEPEYEHDb IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUA OIIBO

Tabnuna 4.1 - [lepedyenp mIaHUPYyEMbIX pPe3yIbTaTOB O0yUEHUS MO JUCIHUILTUHE, COOTHECEHHBIX C
IJITAHUPYEMBIMHU PE3YJIbTaTAMH OCBOCHUS

OneHoyHble CpeACTBA

Koa n Haumeno- | Kox u HanmeHOBaHHe Ipomexy-
BaHHe KOMIle- HHIUKATOPA 10CTHU- [Inanupyemble pe3yabTaThbl 00y4eHHs N0 AUCUMIIIUHE Tekyuuero TOYHOI
TeHIUH JKeHUS] KOMIIeTeHIINU KOHTPOJIsI aTTecTa-
Lo
[IKC-2.  Cmoco- | UIIKC-2.1. Ocy- | 3unath: Ymern: Baaners: Brinonne- Bormpocst
OeH  compsArarh | WIECTBIACT COOpsDKE- | - MPUHOMIBI MO- | - MPOBOJNTE | - HpUEMaMH pa- | HHE CKBO3- | IUIT YCTHO-
anmapaTHble YU | HUC ammapaTHbIX M | CTPOGHUS  CHCTeM | aHanu3 HUHQoOp- | 00Tl B cuCTeMe | HOro MHIU- | TOo cobece-
MIPOTpaMMHBIE MIPOTPAMMHBIX CPEICTB | YIpaBJICHHS; MAaIMOHHBIX CXEMOTEXHHYe- BUAYyaJIb- JOBaHUS —
cpenctBa u obec- | B COCTaBe BBIYHCIH- | - METOJBI AaHATH3a U | TPOLIECCOB B | cCkoro Mozenu- | HOro 3ama- | 20 OmimeToB
MCYNBATh UX | TENBPHBIX W aBTOMATH- | 0OpabOTKM CHTHA- | paclpeleNieHHBIX | poBaHus Micro- | Hus — 20
(YHKIIMOHMPOBA- | 3MPOBAHHBIX CUCTEM JOB B O0BEKTaxX | M3MEPHUTEIHLHO- CAP; BapUAHTOB
HHE B COCTaBe KOHTPOJISL U YIpaB- | YIPaBISIOIIUX - MpHUEMaMHU WC-
BBIYUCITUTEIBHBIX JICHUS, CHCTEMaX; CJIC/IOBaHUS  Xa-
U aBTOMAaTH3HPO- - HEPapXHI0 CHCTEM | - pa3padaThiBaTh | PaKTEPHCTHK
BaHHBIX CHCTEM DCS, SCADA, | cuctremsl compsi- | GyHKIHOHATb-
MES B uHTErpHpoO- | )X€HHs YOpaBiA- | HBIX Yy3JO0B B
BaHHBIX HH(opMa- | rommx OBM c | cratnyeckux U
IUOHHO- 00BbEKTaMH KOH- | JTHHAMHYCCKHUX
YIPaBISIOIINX TPOJIE M YOpaB- | PEKUMAaX W HX
MPOM3BOJICTBEHHBIX | JICHUS B paclpe- | TOYHOCTHOTO
CUCTEMaX; JICICHHBIX MHO- | aHaJIN3a,
- METOABI MPOEKTU- | TOYPOBHEBBIX - MpHUeMaMH pas-
pOBaHHS pacmpezie- | HHTeTPUPOBaH- paboTku MHOTO-
JICHHBIX HWepapXW- | HBIX  CHUCTeMax | KaHaJbHBIX
YECKHX HWHTETPHPO- | YIpaBIICHHS, CHCTEM BBOJIA
BaHHBIX HWH(OpMa- | - pa3pabaTbiBaTh | CUTHAIOB C 00b-
IUOHHO- ycTpoiicTBa €KTOB KOHTPOJIS
YIPaBISAOIINX ¢duibTparmn U yIOpaBlCHUS B
CHCTEM; CHTHAJOB B H3- | yNPaBISIONINC
- MeTo/ibl QUIBTPa- | MEPHUTEIBHO- OBM.
OUM  CHUTHAIOB C | YIPaBISIOIINX
00BEKTOB KOHTPOJSI | CHCTEMaXx.

Y yIIPaBJICHHUS;

- TEXHOJIOTHH TIPO-
eKTUPOBaHMs  pac-
npeesieHHbIX
HePapXUYECKHX
HMHTETPUPOBAHHBIX
HHPOPMAIIMOHHO-
YIIPABJISOIINAX
CHCTEM W TIPOEKTH-
POBaHUsI YCTPOMCTB
CONPSKEHUS
YIPaBIAIOLUIMX
BBIYUCIIUTCIBHBIX
CUCTEM C OOBEKTa-
MH  KOHTPOISL |
YIIPaBJIECHHSI.




5. CTPYKTYPA U COAEPKXAHUE JUCIHHUITVINHbI
5.1 Pacnipenesnenne Tpya10éMKOCTH JMCHMILIMHBI 10 BHAaM padoT 1o ceMecTpam

OO6mmas TpyA0EMKOCTh JUCIUIIIMHBI COCTABISIET 2 3a4. €/1. /2 4aca, pacripe/elieHue 4acoB 1o BuaaM paboT
ceMecTpam MpeJcTaBieHo B Tadbimmax 5.1-5.3.

Tabnuua 5.1 - Pactipeaenenne Tpy10€MKOCTU JUCHUILIIUHBI IO BUJIaM pabOT MO CeMecTpaMm st
CTY/ICHTOB OYHOTO OOyUEHUS

TpynoémkocTs B yac

Buja yue6Hoii padoThl Bcero B T1.4. o cemecTpam
yac. 6 cem
®dopmaT U3y4eHHUs AMCUULTHHBI C HCIIOJIBb30BaHUEM DJICMEHTOB JJICKTPOHHOTO
00y4deHHS
Oo6mast TpyA0éMKOCTb JUCIUTUIMHEI IO yUeOHOMY TIIaHy 72 72
1. KonrakTHas padora: 38 38
1.1 AyautopHasi pa6oTa, B TOM 4ucJIe: 34 34
3aHATHA JeKIMoHHOTO THMa (JI) 17 17
3aHATHA ceMuHapckoro tuna (I13-ceMuHapsl, MpakT. 3aHATHS U Ip)
nabopaTopasie pabotsr (JIP) 17 17
1.2 BueayauTopHasi, B TOM 4HCJIE 4 4

KypcoBast pabota (mpoekt) (KP/KII) (koHCYIBTaINS, 3a1HTa)

TeKyH.lI/Iﬁ KOHTPOJIb, KOHCYJIbTAllUN 110 JWCHUIIINHC

KOHTaKTHas paboTa Ha mpoMexyTouHoM koHTpoise (KPA)

2. CamocrosiTeabHas padora (CPC) 34 34

pedepat/acce (MOATOTOBKA)

pacuétHo-rpadudeckas padora (PI'P) (moaroroska)

KOHTpOJIbHasl paboTa

kypcoBast paborta/mpoekT (KP/KII) (moxroroska)

CaMOCTOATEIIFHOE U3yUCHHE Pa3IeIOB, CAMOIIOITOTOBKA (TIpopaboTKa U 1Mo- 26 26
BTOPEHHUE JICKLIMOHHOTO MaTepualia 1 MaTepraa y4eOHUKOB H Y9eOHbBIX
NOCOOMIA, MOATOTOBKA K TA00OPATOPHBIM U MPAKTUYECKUM 3aHSITHSIM, KOJUIO-
KBHYM H T.JI.)

[MoxroToBka K 3x3aMeHy (KOHTPOIIh)

[oxroToBka k 3a4éTy/ 3a4€Ty C OIEHKOH (KOHTPOJIb) 8 8

Tabnuua 5.2 - Pacnpenenenue Tpy1oEMKOCTH TUCIMITIIMHEI 110 BUJaM padoT Mo ceMecTpaM Jyis
CTY/IEHTOB OYHO-3a04YHOI'0 00y4EHUs

TpynoémkocTs B yac

Bun yueoHO# padoThI Bcero B 1.4. no cemecrpam
yac. 8 cem
dopMaT U3y4eHHs] THCHUILTHHBI C MCIOJIb30BAHUEM 3JIEMEHTOB JIEKTPOHHOTO
00y4eHHs
O0mas TPyA0EMKOCTD JHUCIMILUIMHBI 110 yYeOHOMY IIJIaHy 72 72
1. KonTakTHasi pabora: 30 30
1.1 AyautopHasi pa6oTa, B TOM 4HcCJie: 26 26
3aHATHS JeKIoHHOTo THMa (JI) 17 17
3aHATHs ceMuHapckoro Tumna (I13-ceMuHapsl, mpakT. 3aHATHS H Ap)
nabopatopabie pabotsr (JIP) 9 9
1.2 BHeayauTopHasi, B TOM 4YHCJIe 4 4

KypcoBast pabota (mpoekt) (KP/KII) (koHCYymbTaIms1, 3ammra)

TeKyH.lI/Iﬁ KOHTPOJIb, KOHCYJIbTAlIUN 110 TWCIHUIIINHE

KOHTaKTHas paboTa Ha mpoMexxyTouHoM KoHTposie (KPA)

2. CamocrosiTeabHas padora (CPC) 42 42

pedepat/acce (MoArOTOBKA)

pacuérHo-rpaduueckas pabora (PI'P) (monroroska)




KOHTpOJIbHasi paboTa

KypcoBas pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOSATENILHOE U3YyUYCHHE PA3ICIIOB, CAMOIIOITOTOBKA (TIpopadoTKa U Mo~
BTOPEHHE JICKIHOHHOTO MaTepuaia U MaTeprana y4eOHUKOB U yueOHbIX
MocoOuiA, MOArOTOBKA K JIAOOPATOPHBIM U MPAKTHYECKUM 3aHSATHSIM, KOJUIO-
KBHYM H T.JI.)

34

34

[TonroToBka K 3x3aMeHy (KOHTPOJIIh)

[MoxroToBka k 3a4€Ty/ 3a4€Ty C OIEHKOH (KOHTPOJIb)

Tabnuma 5.3 - Pacnipenenenue Tpy1o€MKOCTH TUCITUIUIMHEI 110 BUAAM paboT 1Mo ceMecTpam st

CTYACHTOB 3a04YHOT'O O6y‘l€HI/I${

TpyaoéMKocTh B 4ac

Bun yueOHo#i paGoThI Bcero B 1.4. no cemecTtpam
yac. 2 Kypc
dopMaT U3yveHHs! THCHUTLITHHBI C MCIOJIb30BAHUEM 3JIEMEHTOB JIEKTPOHHOTO
00yueHHs
OO6mas TPyA0EMKOCTD JUCIMIUIMHBI 10 yICOHOMY IIJIaHy 72 72
1. KonrakTHas padora: 10 10
1.1 AynutopHasi pa6oTa, B TOM YHCJIeE: 6 6
3aHATHA JeKuoHHoro tuna (JI) 4 4
3aHATHA ceMuHapckoro tuna (I13-ceMuHapsl, MpakT. 3aHATHS U Ip)
nabopaTopasie pabotsr (JIP) 2 2
1.2 BueayauTopHasi, B TOM 4YHCJIE 4 4
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaImsl, 3amTa)
TEKYIUHHA KOHTPOJIb, KOHCYJIBTALMN 1O JUCLHILIHHE
KOHTaKTHas paboTa Ha nmpoMexkyTouHoM KoHTpose (KPA)
2. CamocrosiTeapHas padora (CPC) 58 58
pedepat/acce (MOIrOTOBKA)
pacuétHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa
kypcoBast paborta/mpoekT (KP/KII) (moaroroska)
CaMOCTOATEIIFHOE U3yUCHHE Pa3IeIOB, CAMOIIOITOTOBKA (TIpopaboTKa U 1mo- 58 58
BTOPEHHE JIEKIMOHHOTO MaTepuaja U MaTeprana y4eOHUKOB U y4eOHbIX
OCOOHH, MOArOTOBKA K JIAOOPATOPHBIM U MTPAKTHYECKUM 3aHSATHSIM, KOJUIO-
KBHYM H T.JI.)
IToaroroBka k sk3amMeHy (KOHTPOJIb)
IToaroroBka k 3a4éTy/ 3a4€Ty C OIEHKOU (KOHTPOJIb) 4 4




5.2 Conep:xaHue TUCHUILIMHDBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Tabnuna 5.4 - ConeprkaHue AUCUMILIUHBI, CTPYKTYPUPOBAHHOE 10 TE€MaM I CTYJIEHTOB OYHOT'O O0yUeHuUs

Buapl yueoHoii padoThl (ac)

IInanupyemsble (KOHTpO- HaumeHnoBanue Peanuzanus B
pY ( Y KonrakTHas paGora - 1 HanmeHoBanue pas-
JIIpyeMble) pe3yabTaThl = g HCII0JIb3YEeMbIX pamkax IIpak-
2= . padoTaHHOro Jjek-
ocBoenus: koa YK; HaumenoBanmue pa3jienos, — Y =9 AKTHBHBIX U THYECKOH Mmoa-
& 2 23 g = Bun CPC TPOHHOI'0 Kypca
OIIK; IIK u mHauKaTo- TeM = S £ S F e s HHTEPAKTHBHBIX TOTOBKH
So|leE8g 2% a |[SoF (TpyA0EeMKOCTh B
PBI JOCTHIKEHUsT KOMITe- Z8|2%88 £z O |5& o6pasoBaTeb- (TpyA0eMKOCTh uacax)
TeHU U = < \§ @ g E = = 158 HBIX TEXHOJIOT I B 4acax)
<
=z | &3 S &
= &
Pazgen 1. Undopmanus B H3MepPHUTEJbHO-YIPABJIAIOIUX cucTeMax. CTpykTypa HHGOPMAaMOHHO-YIPABJISIIOIINX CHCTEM
[KC-2, UTIKC-2.1 Tema 1.1 Undopmaums u | 0,5 1 | IlogroroBka k JexmusM | Buneo-nekius.
MH(OpPMALMOHHBIE MTOTOKH [7.1.1-7.1.8, 7.2.1- | Jlexuus-
B nHpopMannoHHO- 7.2.17] pabora  Hax | KOHCYIbTAIHS.
YIPaBIOUX CUCTEMAX CKBO3HBIM  HMHJIUBHIY-
aJIbHBIM 33JaHUEM
Tema 1.2 Crpyktypsl uH- | 0,5 1 | IlogroroBka k JekmusM | Bumeo-mekius.
(hopMarroHHO- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
YOPAaBISIOIUX CUCTEM 7.2.17] pabora  Haja | KOHCYJIbTALHUS.
CKBO3HBIM  WHAUBUAY-
AJIBHBIM 33JaHUEM
Hroro mo 1 pa3mery 1 0,5 2

Pa3nen 2. [luckpern3anusi i KBAHTOBaHHE CHTHAIOB. MoIy/IM aHAJIOr0-IM()POBOro Npeodpa3oBaHusl.

IKC-2, UTIKC-2.1

Tpauus 1 JCHUMAIHs

[7.1.1-7.1.8, 7.2.1-
7.2.17] pabora Hax
CKBO3HBIM  HMHIUBHAY-

AJIbHBIM 3aJaHUCM

Tema 2.1 Mogenu mpo- | 0,5 0,5 | IloaroroBka K JeKiusaM | Bugeo-iexius.
CTPaHCTBEHHO-BPEMEHHOIO [7.1.1-7.1.8, 7.2.1- | Jlexuwusi-
IIPEJICTaBICHUSI CUTHAJIOB 7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBUIY-
IBHBIM 3aJIaHUEeM
Tema 2.2 Kinaccudukanus | 0,5 0,5 | IloaroroBka K JeKiusM | Buaeo-mexius.
aHAJIOTOBO-IIM(PPOBBIX [7.1.1-7.1.8, 7.2.1- | Jlexuus-
npeoOpasoBateneil 7.2.17] pabora  HaJ | KOHCYJNbTaLUS.
CKBO3HBIM  WHAWBUMY-
AIBHBIM 33JaHUEM
Tema 2.3 Hudposas puwie- | 0,5 0,5 | [lomroroBka k JyeknusMm | Bumeo-nexuus.

Jlexins-
KOHCYJIbTaIusI.




Buasl yue6Hoi paboThl (4ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl S HCIOJIB3YeMbIX pamkax Ipak-
ocoenusi: kox YK; Haumenosanue pasjeiios, . = 25 § E Bux CPC AKTUBHBIX H THYECKO 1moJ- paGoTaHHOro Jjek-
OIIK; IIK u uaaukaro- TeM = & E g E 4= nx CP HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
Pbl JOCTHKEHHS KOMIIe- £l ) E_‘g 3 E = 6 E = 3 o0pasoBaTeb- (TPyAOEMKOCTh (tpynoemxocts B
TeHnuii é £ \5 ;'5 E E = % E HBIX TEXHOJIOT Uil B 4acax) Hacax)
SENEEE S
Tema 2.4 Harepdeiicer | 0,5 0,5 | IloaroroBka k JekmusaMm | Bumeo-nexius.
AL [7.1.1-7.1.8, 7.2.1- | Jlexkuus-
7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
AIBHBIM 33JJaHHEM
JlaGopaTopHas paGora Ne 2 0,5 2 | IlonroroBka k mabopa- | Bupeo-nexmms.
1 IMoaknroueHne OaTYHKOB TOPHBIM 3aHATHSIM | Jlekius-
K MHKPOKOHTpOJIEpaM | [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI.
MuKpo-OBM
Hroro no 2 pazneny 2 2 0,5 4
Pasnen 3. CiekTpajibHbli aHAJIU3 U 00pa00TKa CUTHAJIOB B CHCTEMAaX yNpaBJIeHHsI
IKC-2, UTIKC-2.1 Tema 3.1 CnekrpansHoe | 0,5 0,5 | IToaroroBka K jaekuusaM | Bumeo-iexius.
MPEICTABICHNE CUTHAJIOB [7.1.1-7.1.8, 7.2.1- | Jlexunus-
7.2.17] pabota  Hajx | KOHCYJBTAITHSA.
CKBO3HBIM  WHAWBUIY-
AIBHBIM 33JJaHUEM
Tema 3.2. IIpeoOpazoma- | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-nexius.
Hre Oypne [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
QIBHBIM 337[aHUEM
Tema 3.3 Beicrpoe mpeo6- | 0,5 0,5 | IoaroroBka K JeknusM | Bumeo-nexuus.
pasoBanue Oypbe [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBUIY-
AIBHBIM 33JJaHUEM
Tema 3.4 BeiiBnier ananuz 0,5 0,5 | IloaroroBka K nekuusM | Bumeo-mexius.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabGora  Haa | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAWBUIY-
AIBHBIM 33J]aHUEM
JlaGopaTopHas paGora Ne 2 0,5 2 | IlonroroBka k mnabopa- | Buneo-nexuus,
2. Iudposas o06paboTKa TOPHBIM 3aHaTHSIM | Bupjeo-
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IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoeHusi: ko1 YK;
OIIK; ITIK un naaukaTo-
Pbl I0CTHKEHHUST KOMITe-
TeHIHH

Buasl yue6Hoi paboThl (4ac)

ITKC-2, UTIKC-2.1

TTKC-2, UTTKC-2.1

KontakTHas paGoTa % HaumeHnoBanue Peanuzanus B Hauvenosanue pas-
z 2 HCII0JIb3YeMbIX pamkax Ilpak-
HaumenoBanmue pazjienos, . - g5 E E Bux CPC AKTUBHBIX U THYECKO#l moj- padoTaHHOro0 JJleK-
TEM = g‘ g E g ; E‘E e HHTEPAKTUBHBIX TOTOBKH TPOHHOro Kypca
=g ls€3 £=| & [E=E o0pazoBaTeib- (Tpya0emMKoCTh (tpynoemxocts B
%’ AR E =l 2 |g8E P . yacax)
= ~ \g g_; ~ H ; § lg HBIX TEXHOJIOI'MHN B qacax)
= E é- g O &
CHTHAJIOB [7.1.1-7.1.8, 7.4] KOHCYJIBTAIIHS
HTtoro mo 3 pa3nexy 2 0,5 4
Pa3gen 4. ®uiabTpanusi CHTHAJIOB B CHCTeMAX YIPaBJIEHHS
Tema 4.1 ®unstp Barrep- | 0,5 0,5 | [ToxroroBka x nexuusm | Buneo-nekuus.
BOpTa [7.1.1-7.1.8, 7.2.1- | JIexums-
7.2.17] pabota  Hajx | KOHCYJBTAITHA.
CKBO3HBIM  WHAWBUIY-
aJIbHBIM 3aJaHUEM
Tema 4.2 Owmistp Yebwr- | 0,5 0,5 | IloaroroBka k JnexkmusaM | Bumeo-mexkums.
eBa [7.1.1-7.1.8, 7.2.1- | JIexuus-
7.2.17] pabota  Hajx | KOHCYJbTAITHA.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 4.3 Damunruueckuii | 0,5 0,5 | IToaroroBka K neKnusaM | Buueo-imexius.
¢bunbTp [7.1.1-7.1.8, 7.2.1- | Jlexuwusi-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 4.4 Ounbtp beccens 0,5 0,5 | IToaroroBka K aeKuusM | Buueo-imexuus.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabota  Haa | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAHUBUIY-
aJIbHBIM 3aJ[aHHEeM
JlabopaTopnasi paGora 3 2 0,5 2 [oxroroBka k mabopa- | Bumeo-nmekrws,
IIpoextupoBanue 1HUPpO- TOPHBIM 3aHATHSIM | Bugeo-
BbIX (DWIIBTPOB [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI
Hroro no 4 pasneny 2 2 - 0,5 4
Pazgen S. YcerpoiicTBa conpsiaxeHnsi 00beKTOB M poneccos ¢ ynpasJsiomuvu OBM B ACY TII.
Tema 5.1 Marematnueckas | 0,5 0,5 | IloaroroBka K nekuusM | Buueo-mexius.
MOJIENIb CHCTEMBbI yIpaBlie- [7.1.1-7.1.8, 7.2.1- | Jlexums-
HUS 7.2.17] pabora  Hax | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAWBUIY-
aJIbHBIM 3aJJaHUEM

11




Buasl yue6Hoi paboThl (4ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl S HCIOJIB3YeMbIX pamkax Ipak-
ocoenusi: kox YK; Haumenosanue pasjeiios, . = 25 § E Bux CPC AKTUBHBIX H THYECKO 1moJ- paGoTaHHOro Jjek-
OIIK; IIK u uaaukaro- TeM = & E g5 4= e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€8 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g & - g g S¢ o0p g py. uacax)
TeHU U Chd = 2~ E E z ‘§ HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
Tema 5.2 Ilokaszareim xa- | 0,5 0,5 | IlogroroBka k JnexkmusaM | Bumeo-mexkums.
YecTBa yIIPaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexunus-
7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
AIBHBIM 33JJaHHEM
Tema 5.3 Knmaccudukamus | 0,5 0,5 | I[logroroBka k JnexkmusaM | Bumeo-mexkums.
CUCTEM YIpaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYIbTAIHS.
CKBO3HBIM  HHAWBUIY-
QJIBHBIM 3aJ[aHUEM
Tema 5.4 Tunossle 3BeHbs | 0,5 0,5 | IloaroroBka K aekmusaM | Buueo-imexius.
CUCTEM YIIPaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  WHAHWBUIY-
AIBHBIM 33JJaHUEM
JlaGopaTopHasi paGora Ne 2 0,5 2 | IlonroroBka k mnabopa- | Bugeo-nexmus,
4 Cucrtembl yIpaBJICHUS C TOPHBIM 3aHATHAM | Bumeo-
MHUKPOKOHTPOJLIEpAMHU [7.1.1-7.1.8, 7.4] KOHCYJbTaITHS
Hroro mo 5 paznery 2 2 - 0,5 4
Pa3gen 6. UnTerpupoBaHHbIe CHCTEMBI YIIPABJICHHS
IKC-2, UTIKC-2.1 Tema 6.1 MES - cuctemsl 0,5 0,5 | IToaroroBka K jaekuusaM | Bupeo-imexuus.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Haa | KOHCYJIbTALHS.
CKBO3HBIM  WHJAHUBUIY-
AITBHBIM 33J]aHUEM
Tema 6.2 SCADA - cucre- | 0,5 0,5 | IloaroroBka K nekmusM | Buueo-mexius.
MBI [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBUIY-
AIBHBIM 33JJaHHEM
Tema 6.3 IIpombrnnienssiid | 0,5 0,5 | IToaroroBka K jaekuusaM | Bupeo-nmexuus.
MHTEPHET BEIEH [7.1.1-7.1.8, 7.2.1- | Jlexkuus-
7.2.17] paGora  Hajx | KOHCYJIbTALUs.
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Buasl yue6Hoi paboThl (4ac)

Ilnannpyemsblie (KOHTPO- HaumenoBanue Peanuzauus B
nnpyeni)zle) pesgfnmal;u Konatcruas padora E § HCIOJIB3YeMbIX paMKax ;llpax- Hanwenosanse pas-
2 = . padoTaHHOro0 JJleK-
ocBoenus: koa YK; HaumeHnoBanue pasneios, . - g5 58 _| Bz CPC AKTHBHBIX H THYECKOH Mmoj- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & E g5 EE3 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|ls€8 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g & - g g S¢g o0p g py. uacax)
TeHU U Chd = 2~ E E z ‘§ HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
CKBO3HBIM  WHAWBUIY-
AIBHBIM 33JaHUEM
Tema 6.4 3amura madop- | 0,5 0,5 | IloaroroBka k JnexkmusaM | Bumeo-mexkums.
MalMd B CHCTEMAx MOHH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
TOpPHUHTA U yTIPABICHHS 7.2.17] pabora  Haa | KOHCYJIbTALUS.
CKBO3HBIM  WHAWBULY-
QJIBHBIM 3aJ[aHUEM
JlaGopaTopHasi paGoTa Ne 3 0,5 2 | logrotoBka k nabopa- | Bumeo-nekuus,
5 Paspabotka BeO HHTEp- TOPHBIM 3aHATHAM | Buneo-
¢eiica  nns CHCTEMBI [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
yIpaBJICHUS
Hroro no 6 pazaeny 2 3 - 0,5 4
Paznen 7. BHenmnue uHTEp(heiichl HHTErPUPOBAHHBIX H3MEPHUTEILHO-YIPABJISIIOIINX CHCTEM
ITKC-2, UTIKC-2.1 Tema 7.1 [laTunku 1 1 TTogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1-7.1.8, 7.2.1- | Jlexkums-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  HHAUBUIY-
AJIBbHBIM 3aJ[aHUEM
Tema 7.2 V3mepurenbHble 1 1 | IlogroroBka k JexmusM | Bumeo-nmekius.
YCWINTENH Ha OTEeparfoH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
HBIX YCHIIUTEISIX 7.2.17] paGora  Hajx | KOHCYJIbTALUS.
CKBO3HBIM  WHJAHUBUIY-
AIBHBIM 33JJaHUEM
Tema 7.3 HWHrepdeiice 1 1 IlogroroBka x nekuwsiM | Buaeo-iekimus.
HU3MEPUTENIbHO- [7.1.1-7.1.8, 7.2.1- | Jlexums-
YOPaBIAOIMUX CHCTEM U 7.2.17] pabGora  Haa | KOHCYJIbTALHS.
CHUCTEM IIepeJiadyd JaHHBIX CKBO3HBIM  WHJAHUBUIY-
B ACY TII u uHTETpHUpPO- aJbHBIM 3aJJaHUEM
BaHHBIX CHCTEMax YIpPaB-
JICHUS] TPEATIPHSITHEM
JladopaTopHasi paGoTa Ne 3 0,5 3 | HomroroBka k mnabopa- | Buaeo-iekuus,
6 Hcnosap30BaHHE MHKPO- TOPHBIM 3aHsATUAM | Bumeo-
KOHTPOJUIEPOB TIPH paspa- [7.1.1-7.1.8, 7.4] KOHCYJIbTaIHs
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Buab! yueoHoii padoThl (4

ac)

Ilnanupyembie (KOHTPO- KonrakTnas pa6ora = s HaumenoBanue Peanusanus B HammvenoBane pas-
JIMpYyeMbI€) pe3yJIbTaThbl z £ HCIO0JIb3YeMBIX pamkax Ipak- PABOTAHHOTO DeK-
ocBoenus: koa YK; HaumeHnoBanue pasneios, . - g5 58 _| Bz CPC AKTHBHBIX U THYECKOH Moa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & é g5 EE3 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|ls€8 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g & - g g S¢g o0p g py. uacax)
TeHU U Chd = 2~ E E z ‘§ HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
0oTKE HM3MEPHUTENbHBIX
YCTPOICTBO
Hroro mo 7 pa3nerxy 3 3 - 0,5 6
Pa3znes 8. CeHcopHbIe ceTH M IPOMBIIIJIeHHbIH HHTEPHET Bewlei
ITKC-2, UTIKC-2.1 Tema 8.1 Ipuniuner mo- | 0,5 0,5 | IToaroroBka K aekmusaM | Buueo-imexius.
CTPOCHHUSI CEHCOPHBIX Ce- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
Tei 7.2.17] pabora  Haa | KOHCYJIbTALUS.
CKBO3HBIM  HMHIWBHIY-
JIBHBIM 33aHUEM
Tema 8.2 CpenctBa obec- | 1,5 1,5 | [TogroroBka k nekumsaM | Bumeo-mekmus.
MEYCHUsI  OTKa30yCTOHYH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOCTH pabOTHl CEHCOPHBIX 7.2.17] pabora  Haja | KOHCYJIbTAIHUS.
ceret CKBO3HBIM  HWHIUBHAY-
IBHBIM 33IaHHEeM
Tema 8.3 becnposomnas | 0,5 0,5 | IToaroroBka K neKuusaM | Buueo-imexuus.
nepenavya JaHHBIX [7.1.1-7.1.8, 7.2.1- | JIexkums-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  HMHIHMBHAY-
IBHBIM 33IaHHEeM
Tema 8.4 IIpoextupoBanue | 0,5 0,5 | [omroroBka Kk JyekunusMm | Bumeo-nmexius.
MHOTOYPOBHEBBIX Oectpo- [7.1.1-7.1.8, 7.2.1- | Jlexuusi-
BOJIHBIX CEHCOPHBIX ceTel 7.2.17] pabora  Haa | KOHCYJIbTALHS.
CKBO3HBIM  HMHIMBHAY-
IBHBIM 33J]aHUEM
JlaGopaTopHas paGora Ne 3 0,5 3 | [lonroroBka k mnabopa- | Buneo-nexmus,
7 BecnpoBosHast mepenava TOPHBIM 3ansaTusM | Bupeo-
JAaHHBIX B MHUKPOKOHTPOJ- [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
JICPHBIX CUCTEMAxX
Hroro no 8 pasneny 3 3 - 0,5 6
Hroro 3a cemecTp 17 17 - 4 34

Tabmuua 5.5 - Conepkanne IUCIHUILTHHBI, CTPYKTYPHUPOBAHHOE IO TEMaM Ui CTYACHTOB OYHO-3a09HOTO 00y4eHUs
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Buasl yue6Hoi paboThl (4ac)

Ilnanupyemble (KOHTpO- HaumeHnoBanue Peanuzanus B
py ( p KonrakTHas pa6ora s I Hanvenosanue pas-
JIMpyeMble) pe3yJbTaThbl S HCIOJIb3YeMbIX pamkax Ilpak-
2= . padoTaHHOro0 JJleK-
ocBoenus: kox YK; HaumeHnoBanue pasneios, . - g5 5% AKTHBHBIX U THYECKOH Mmoj-
& 3 g3 g H o Bun CPC TPOHHOI'0 Kypca
OIIK; [IK 1 uaguKkaTo- TeM = S £ S F = s MHTEPAKTHBHBIX TrOTOBKH
Ec|E85 28| ~ |ESE (Tpy10eMKOCTb B
Pbl JOCTHKEHHS KOMIIe- 2|28 £8 C |88 o0pasoBaTeb- (TPyAOEMKOCTh uacax)
TeHIuii = < S g g E E| = |58 HBIX TEXHOJIOTHii B 4acax)
1%l = S <
= E é- g O =
Pa3gen 1. Undopmanus B H3MepPUTEJbHO-YIPABJIAIOIIUX cucTeMax. CTpyKTypa HHGOPMANMOHHO-YIPABJISIIOIINX CHCTEM
IIKC-2, UTIKC-2.1 Tema 1.1 Uudopmanus u | 0,5 1 IloaroroBka K JeKUMSAM | Bumeo-mexius.
WHQOPMALIMOHHBIE ITOTOKU [7.1.1-7.1.8, 7.2.1- | Jlexuus-
B HHPOPMALHOHHO- 7.2.17] pabora  Haa | KOHCYJIbTALUS.
YOPaBISIOMUX CUCTEMAX CKBO3HBIM  HMHJUBUIY-
aJIbHBIM 33JaHHEM
Tema 1.2 Crpyktypsl uH- | 0,5 1 | IlogroroBka k JekmumsM | Bumeo-nekmus.
(hopmairoHHo- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
YIOPaBIAIONIX CUCTEM 7.2.17] pabora  Hax | KOHCYIbTAIHS.
CKBO3HBIM  HMHJUBUIY-
aJbHBIM 3aJJaHHEM
Hroro no 1 pazneny 1 2

Pazpesn 2. /luckperusanusi 1 KBAHTOBAHUE CHTHAJIOB. Mo/1yJIi aHAJIOr0-IH(POBOro Npeodpa3oBaHusl.

IIKC-2, UTIKC-2.1 Tema 2.1 Mogenu mnpo- | 0,5 0,5 | IloaroroBka K JeKiusaM | Bugeo-nexius.
CTPaHCTBEHHO-BPEMEHHOTO [7.1.1-7.1.8, 7.2.1- | Jlexuus-
MpeICTaBICHHSI CUTHAJIOB 7.2.17] pabora  Haja | KOHCYJIbTAIHUS.

CKBO3HBIM  WHAHWBUIY-
AIBHBIM 33JJaHUEM
Tema 2.2 Knmaccudukamus | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-nexius.
aHAJIOTOBO-IIU(PPOBBIX [7.1.1-7.1.8, 7.2.1- | Jlexums-
npeobpasosarenei 7.2.17] pabora  HaJ | KOHCYJNbTaLUs.
CKBO3HBIM  HHAWBUIY-
QIBHBIM 337[aHUEM
Tema 2.3 Iudposas ¢punb- | 0,5 0,5 | IToxroroBka Kk nekuusMm | Bupeo-nexuus.
Tpamys U JeIIMAaIIHS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBHIY-
QIBHBIM 33J[aHHEM
Tema 2.4 UWnarepdeiicer | 0,5 0,5 | IToaroroBka K jaekuusaM | Bumeo-iexinus.
AL [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Haa | KOHCYJIbTALHSL.
CKBO3HBIM  WHJIWBUIY-
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Buasl yue6Hoi paboThl (4ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl A HCIOJIB3YeMbIX pamkax Ipak-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, . - g5 E i Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & é g5 4= e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|lses 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g §1253 g g S¢g o0p g py. uacax)
TeHU U Chd = 2~ E E z l§ HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
AIBHBIM 33JJaHUEM
JlaGopaTopHasi paGoTa Ne 1 0,5 3 | [lonroroBka k mnabopa- | Bupeo-nexmms.
1 MonkrodyeHHE NATINKOB TOPHBIM 3aHATHAM | Jlektms-
K MHKPOKOHTpOIUIEpaM | [7.1.1-7.1.8, 7.4] KOHCYJbTAITHS.
MUKpo-OBM
Hroro mo 2 paznery 2 1 0,5 5
Pasnea 3. CiekTpajibHbIi aHAJIU3 U 00pa00TKa CUTHAJIOB B CHCTEMAaX yNPaBJIeHHsI
ITKC-2, UTIKC-2.1 Tema 3.1 CnekrpansHoe | 0,5 0,5 | IToaroroBka K jaekuusM | Bumeo-iexius.
MpeICTaBJICHUE CUTHAIOB [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HWHIHMBHIY-
IBHBIM 33JIaHUEeM
Tema 3.2. IlpeobGpasoma- | 0,5 0,5 | IToaroroBka K jaekuusaM | Bumeo-iexius.
Hre Oypne [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabota  Hajx | KOHCYJBTAITHSA.
CKBO3HBIM  WHAWBUIY-
AIBHBIM 33JJaHUEM
Tema 3.3 Brictpoe mpeo6- | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-nexius.
pasoBanue Oypbe [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJIBTAITHS.
CKBO3HBIM  HWHIMBHIY-
IBHBIM 3aJIaHUEeM
Tema 3.4 BeliBier ananus 0,5 0,5 | IToaroroBka K jaexkuusaM | Bumeo-iexius.
[7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJIBTAIHS.
CKBO3HBIM  HWHIMBHIY-
IBHBIM 33J]aHUEM
JlaGopaTopHas paGora Ne 1 0,5 3 | [lonroroBka k nabopa- | Buneo-nexuus,
2. lludppoBas oOpaboTka TOPHBIM 3aHATUSAM | Buneo-
CHTHAJIOB [7.1.1-7.1.8,7.4] KOHCYJIbTalHsl
HToro no 3 pazneny 2 1 0,5 5
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Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, . - g5 E i Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & E g E 4= m HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
Pbl JOCTHKEHHS KOMIIe- E B E_‘g 3 E o 6 E = o0pasoBaTeb- (TPyAOEMKOCTh (tpynoemxocts B
. 25 |&arF E < 3£ . yacax)
TEHINH = ~ \g g_; ~ E ; § ‘2 HBIX TEXHOJIOI'MHN B qacax)
= E é- g O =
Pa3gen 4. ®uabTpanusi CHTHAJIOB B CHCTeMAaX yIpPaBJIeHUS
ITKC-2, UTIKC-2.1 Tema 4.1 ®wistp Barrep- | 0,5 0,5 | IToaroroBka K neKmusaM | Buueo-imekius.
BOpTa [7.1.1-7.1.8, 7.2.1- | JIexums-
7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBUIY-
aJIbHBIM 3aJaHUEM
Tema 4.2 Owmistp Yebwr- | 0,5 0,5 | IlogroroBka k JnexkmusaM | Bumeo-mexums.
eBa [7.1.1-7.1.8, 7.2.1- | JIexuus-
7.2.17] pabota  Hax | KOHCYNBTAITHA.
CKBO3HBIM  HHAWBUIY-
aJIbHBIM 3a7[aHHEM
Tema 4.3 Damunruueckuii | 0,5 0,5 | IToaroroBka K neKnusaM | Buueo-imexius.
¢bunbTp [7.1.1-7.1.8, 7.2.1- | Jlexuwusi-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 4.4 Ounbtp beccens 0,5 0,5 | IToaroroBka K AeKUusaM | Buueo-imexius.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabota  Hajx | KOHCYJBTAITHSA.
CKBO3HBIM  WHAHWBUIY-
aJIbHBIM 3aJaHUEM
JlabopaTopnasi paGora 3 1 0,5 3 [oxroroBka k mabopa- | Bumeo-nmekrws,
IIpoextupoBanue 1HUPpO- TOPHBIM 3ausaTUsIM | Bumeo-
BbIX (DWIIBTPOB [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI
Hroro no 4 pazaeny 2 1 0,5 5
Pazgen S. YcerpoiicTBa conpsiaxeHnsi 00beKTOB M poneccos ¢ ynpasJsiomuvu OBM B ACY TII.
[IKC-2, NTIKC-2.1 Tema 5.1 Marematnueckas | 0,5 0,5 | IloaroroBka K nekuusM | Buueo-mexius.
MOJIESIb CHUCTEMBI yIpaBlie- [7.1.1-7.1.8, 7.2.1- | Jlexums-
HUS 7.2.17] pabGora  Haa | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAWBUIY-
aJIbHBIM 3aJJaHUEM
Tema 5.2 Tlokaszarenu xa- | 0,5 0,5 | IToaroroBka K jaekuusaM | Buupeo-nmexuus.
YeCTBA YIPABICHHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
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Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl zE HCHOJIb3YeMbIX paMKax {Ipax- PABOTAHHOTO DeK-
ocBoenus: koa YK; HaumenoBanmue pazjienos, . - g5 58 | Bz CPC AKTHUBHBIX U THYECKOH Mmoa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & E g5 23 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|lses 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g & - g g S¢g o0p g py. uacax)
TeHIUH Chd = g ~ E E z é HBIX TeXHOJIOTHil B yacax)
= E é- g O &
7.2.17] pabora  Ham | KOHCYJIBTAITHS.
CKBO3HBIM  WHAWBUIY-
aJIbHBIM 3aJaHUEM
Tema 5.3 Knmaccudukamus | 0,5 0,5 | IlogroroBka k JnexkmusaM | Bumeo-mexums.
CHUCTEM YIpaBJICHUSA [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabota  Hax | KOHCYNBTAITHA.
CKBO3HBIM  HHAWBUIY-
aJIbHBIM 3aJaHHEM
Tema 5.4 Tunossle 38eHbs | 0,5 0,5 | IToaroroBka K aekmusaM | Buueo-imexius.
CUCTEM YIpaBIEHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
JlabopaTopHasi paGora Ne 1 0,5 3 | oaroroBka k nabopa- | Bumeo-nekuus,
4 Cucrtembl yIpaBJICHUS C TOPHBIM 3aHATUAM | Bumeo-
MHUKPOKOHTPOJLIEpAMHU [7.1.1-7.1.8, 7.4] KOHCYJIbTAITHS
Hroro mo 5 pazmery 2 1 0,5 5
Pa3nen 6. UHTerpupoBaHHbIE CHCTEMBI YIIPABJIEHHS
IKC-2, UTIKC-2.1 Tema 6.1 MES - cuctemsl 0,5 0,5 | IToaroroBka K nekuusaM | Buueo-imexius.
[7.1.1-7.1.8, 7.2.1- | Jlexkums-
7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  WHJAHUBUIY-
aJIbHBIM 3aJ[aHHEeM
Tema 6.2 SCADA - cucre- | 0,5 0,5 | IloaroroBka K nekmusM | Buueo-mexius.
MBI [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabGora  Haa | KOHCYJIbTALHS.
CKBO3HBIM  WHJAHUBUIY-
aBHBIM 3aaHHEM
Tema 6.3 TIpombrnienssiid | 0,5 0,5 | IToaroroBka K JeKiusaM | Bujaeo-eximus.
MHTEPHET BEIEH [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] paGora  Hajx | KOHCYJIbTALUs.
CKBO3HBIM  HHIUBUIY-
aJIbHBIM 3aJJaHUEM
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Buasl yue6Hoi paboThl (4ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl zE HCIOJIB3YeMbIX paMKax Elpax- PABOTAHHOTO DeK-
ocBoenus: kox YK; HaumeHnoBanue pasneios, . - g5 58 | Bz CPC AKTHBHBIX U THYECKOH Moa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & E g5 23 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|lses 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g 185§ & o g g¢ o0p g py. uacax)
TeHU U Chd = 2~ E E z é HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
Tema 6.4 3amura madop- | 0,5 0,5 | IlogroroBka k JnexkmusaM | Bumeo-mexkums.
Mald B CHCTEMax MOHH- [7.1.1-7.1.8, 7.2.1- | Jlexunus-
TOPHUHTA H yTIPABICHAS 7.2.17] pabora  Haa | KOHCYJIbTALUS.
CKBO3HBIM  WHAWBULIY-
AIBHBIM 33JJaHHEM
JlaGopaTopHas paGora Ne 15 0,5 | 3,5 | logroroBka k abopa- | Buneo-nexmms,
5 Paspabotka BeO HHTEp- TOPHBIM 3aHATHSAM | Buneo-
¢eiica  nns CHCTEMBI [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
yIpaBJeHUs
Hroro no 6 pazneny 2 1,5 05 | 55
Paznen 7. Buemnne untepdeiicbl HHTErPUPOBaAHHBIX H3MEPHTEJIHLHO-YIPABJIAIOIINX CHCTEM
IKC-2, UTIKC-2.1 Tema 7.1 [laTunku 1 1 TTogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1-7.1.8, 7.2.1- | JIexums-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
IBHBIM 33IaHHEeM
Tema 7.2 V3mepurenbHble 1 1 | IlogroroBka k JexmusM | Bumeo-nekius.
YCWINTENH Ha OMEeparfoH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
HBIX YCUIIUTEISIX 7.2.17] pabora  Hax | KOHCYJIbTAIUA.
CKBO3HBIM  HHAUBUIY-
AIBHBIM 33J]aHUEM
Tema 7.3 HWHrepdeiice 1 1 IlongroroBka x nekuusiM | Buaeo-iekius.
HU3MEPUTENIbHO- [7.1.1-7.1.8, 7.2.1- | Jlexums-
YOPaBIAOIUX CHCTEM U 7.2.17] pabota  Haa | KOHCYJIbTALHS.
CHCTEM Iepelaud JaHHBIX CKBO3HBIM  WHJAHUBUIY-
B ACY TII u unrerpupo- aJIbHBIM 3aJaHUEM
BaHHBIX CHCTEMax YIpaB-
JICHUS] IPSATPHSITHEM
JladopaTopHasi paGoTa Ne 15 1 45 | TlomroroBka k Jjabopa- | Bumeo-nexius,
6 Hcnosap30BaHHE MHKPO- TOPHBIM 3aHsATUAM | Bunmeo-
KOHTPOJUIEPOB TIPH paspa- [7.1.1-7.1.8, 7.4] KOHCYJIbTaIIHs
0oTke A3MEPHUTENBHBIX
YCTPOMCTBO
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Buab! yueoHoii padoThl (4

ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl zE HCHOJIb3YeMbIX paMKax Elpax- PABOTAHHOTO DeK-
ocBoenus: koa YK; HaumenoBanmue pazjienos, . - g5 58 | Bz CPC AKTHUBHBIX U THYECKOH Mmoa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & E g5 23 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|lses 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g & - g g S¢g o0p g py. uacax)
TeHIUH Chd = g ~ E E z é HBIX TeXHOJIOTHil B yacax)
= E é- g O &
Hroro no 7 pa3neny 3 1,5 - 1 7,5
Pa3ngen 8. CeHcopHBIE CeTH W IPOMBINLIEHHBI HHTEPHET Bellei
ITKC-2, UTIKC-2.1 Tema 8.1 Ilpuniuner mo- | 0,5 0,5 | IToaroroBka K neKmusaM | Buueo-imexius.
CTPOCHHUSI CEHCOPHBIX Ce- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
Tei 7.2.17] pabora  Hax | KOHCYJIbTAILUA.
CKBO3HBIM  WHAWBULY-
aJIbHBIM 33JaHUEM
Tema 8.2 CpenctBa obec- | 1,5 1,5 | [TogroroBka k nekumsaM | Bumeo-mekmus.
MEYCHUsI  OTKA30yCTOHYH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOCTH pabOTHl CEHCOPHBIX 7.2.17] pabora  Haa | KOHCYJIbTALHUS.
cerei CKBO3HBIM  WHAWBULY-
aJIbHBIM 3aJJaHUEM
Tema 8.3 becnpoBomnas | 0,5 0,5 | IloaroroBka k JnexkmusaM | Bumeo-nexkums.
nepeaaya JaHHbIX [7.1.1-7.1.8, 7.2.1- | Jlexkums-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 8.4 IIpoextuposanue | 0,5 0,5 | MoxroroBka Kk JyeknusMm | Bumeo-mexius.
MHOTOYpPOBHEBBIX Oecrpo- [7.1.1-7.1.8, 7.2.1- | Jlexuwusi-
BOJIHBIX CEHCOPHBIX CeTel 7.2.17] pabora  Hax | KOHCYJIbTALUA.
CKBO3HBIM  WHJAHUBUIY-
aJIbHBIM 3aJ[aHHEeM
JlabopaTopHasi paGora Ne 2 0,5 4 I[oxroroBka k mabopa- | Bumeo-nmekrws,
7 becnpoBoaHas mepeaada TOPHBIM 3aHATHSIM | Buaeo-
JIaHHBIX B MUKPOKOHTPOJ- [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
JICPHBIX CUCTEMaX
Hroro no 8 pazneny 3 2 0,5 7
HToro 3a cemectp 17 9 4 42
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Tabnuna 5.6 - Coneprkanue AUCUMILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM JUIs CTYJIEHTOB 3a04YHOT0 O0y4YeHUS

Buapl yueoHoii padoThl (4ac)

IInanupyemsble (KOHTpO- HaumeHnoBanue Peanuzanus B
pY ( Y KonrakTHas paGora - 1 HanmeHoBanue pas-
JIIpyeMble) pe3yabTaThl = g HCII0JIb3YEeMbIX pamkax IIpak-
2= . padoTaHHOro0 JJIeK-
ocBoenusi: kox YK; HaunmeHoBaHHe pa3jielios, o Y 58 AKTHBHBIX U THYECKOM Mmoj-
& 3 23 g = Bupg CPC TPOHHOI'0 Kypca
OIIK; IIK u mHauKaTo- TeM = S5 S F e s HHTEPAKTHBHBIX TOTOBKH
S5 |89 2 a |SeF (TpPy10eMKOCTH B
PbI TIOCTHIKEHHSI KOMITe- Z8|2%88 £z O |5& o0pa3oBaTe/b- (Tpy10eMKOCTD uacax)
TeHUMi = 2188 & = = |18 HBIX T€XHOJIOrHi B 4acax)
S 32 S = ] <
= E 2 O &
=
Pazgen 1. Undopmanus B H3MepUTEJbHO-YIPABJIAIOIIUX cucTeMax. CTpykTypa HHGOPMaMOHHO-YIPABJISIIOIINX CHCTEM
IIKC-2, UTIKC-2.1 Tema 1.1 HWndopmamus u | 0,5 1 | IlogroroBka x nekuuam | Bupeo-nekius.
MH(OpPMALMOHHBIE TOTOKH [7.1.1-7.1.8, 7.2.1- | Jlexuus-
B HHPOPMAITHOHHO- 7.2.17] pabora  Hax | KOHCYJIbTALUA.
YIPAaBIOUX CUCTEMAX CKBO3HBIM  HMHJIUBUIY-
aJIbHBIM 33JaHUEM
Tema 1.2 Crpyktyps! us- | 0,5 1 | IlogroroBka k JexmusM | Buneo-nekius.
(hopMarroHHO- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
YOPaBIISIOIUX CUCTEM 7.2.17] pabora  Haja | KOHCYJIbTAIUS.

CKBO3HBIM WHAWBUAY-
aJIbHBIM 3aJIaHUECM

Hroro mo 1 pa3nerxy 1 0,5 2
Pazgen 2. Jluckpern3anysi 1 KBAHTOBaHHe CUTHAJIOB. Moay/in aHA10ro-1¢)poBoro npeodpa3oBaHusl.
IIKC-2, UTIKC-2.1 Tema 2.1 Mogenu npo- | 0,5 0,5 | I[loaroroBka k JnexkmusaM | Bumeo-nexkums.
CTPaHCTBEHHO-BPEMEHHOTO [7.1.1-7.1.8, 7.2.1- | Jlexuus-
IIPEJICTaBJICHUS CUTHAJIOB 7.2.17] pabora  Hax | KOHCYJIbTAIHSL.

CKBO3HBIM UHAUBUAY-
AJIbHBIM 3aJIaHUCM

Tema 2.2 Kinaccudukanus | 0,5 0,5 | IToaroroBka K JeKiusM | Buaeo-mexius.
aHAJIOTOBO-IU(POBBIX [7.1.1-7.1.8, 7.2.1- | Jlexuus-
npeoOpa3zoBaTenen 7.2.17] pabora  Hax | KOHCYJIBTAITHS.

CKBO3HBIM UHAUBUIY-
aJIbHBIM 3aJIaHUCM

Tema 2.3 Hudposas k- 1 | IlogroroBka K JekiusM | Bumeo-mexiws.
Tpauus U JeluMalus [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Hax | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAWBUIY-
QJIBHBIM 33J]aHUEM
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Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, . - g5 § E Bux CPC AKTHBHBIX M THYECKOH moj- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & E g5 4= e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€8 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g & 25§ £ o g S¢ o0p g py. uacax)
TeHU U Chd = 2~ E E z ‘§ HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
Tema 2.4 HHTepdeiico 1 | IlogroroBka K JeKImsM | Bumeo-mexis.
AL [7.1.1-7.1.8, 7.2.1- | Jlexkuus-
7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
JlaGopaTopHas paGora Ne 1 0,5 3 | [lonroroBka k mabopa- | Bupeo-nexmms.
1 IMoaknroueHne OaTYHKOB TOPHBIM 3aHATHSIM | Jlekius-
K MHKPOKOHTpOJIEpaM | [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI.
MuKpo-OBM
Hroro no 2 pazneny 1 1 0,5 6
Pasnen 3. CiekTpajibHbli aHAJIU3 U 00pa00TKa CUTHAJIOB B CHCTEMAaX yNpaBJIeHHsI
IIKC-2, UTIKC-2.1 Tema 3.1 CnekrpansHoe | 0,5 0,5 | IToaroroBka K JeKiusaM | Buaeo-mexius.
MPEICTABICHNE CUTHAJIOB [7.1.1-7.1.8, 7.2.1- | Jlexunus-
7.2.17] pabota  Hajx | KOHCYJBTAITHSA.
CKBO3HBIM  WHAWBUIY-
aJIbHBIM 33JJaHUEM
Tema 3.2. IIpeoOpazoma- | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-nexius.
Hre Oypne [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
aJBHBIM 3a[aHHEM
Tema 3.3 breicTpoe mpeo0- 1 | loarotoBka k neknusM | Bumeo-mekmms.
pasoBanue Oypbe [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBUIY-
aJIbHBIM 3aJ[aHHEeM
Tema 3.4 Beiiner ananus 1 IloaroroBka k neknusMm | Bupeo-nekius.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabGora  Haa | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAWBUIY-
aJIbHBIM 3a7[aHHEeM
JlaGopaTopHasi paGoTa Ne 0,5 4 IMoxroroBka k mabopa- | Buneo-nekrws,

2. Iudposas o06paboTKa

TOPHBIM 3aHATHAM

Bugeo-
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IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoenus: koa YK;
OIIK; ITIK un naaukaTo-
PbI J0CTHKCHHUSA KOMIIE-

TeHIHH

Buasl yue6Hoi paboThl (4ac)

KontakTHas paGoTa % HaumeHnoBanue Peanuzanus B Hauvenosanue pas-
z 2 HCII0JIb3YeMbIX pamkax Ilpak-
2 = . padoTaHHOro0 JJleK-
HanmenoBanmue pa3snienos, L - I 5 AKTHBHBIX H THYECKOii moa-
Tem sz g3 g o Bun CPC TPOHHOI'0 Kypca
= 5 S 5 =B S HHTEPAKTHBHBIX TOTOBKH
Eo|E85 87 a |80 F (Tpy10eMKoCTb B
=g ] = 5 =™ o0pasoBaTeb- (TPyAOEMKOCTh
28|28 E5| 2 |25 . yacax)
ST (8 o E =) S8 HBIX T€XHOJOTr Uil B Yacax)
S5 |22 | &% 5 'S
= 23 O =
CHTHAJIOB [7.1.1-7.1.8, 7.4] KOHCYJIBTAIIHS
HTtoro mo 3 pa3nexy 1 0,5 7

Pa3gen 4. ®unsTpanus

CUT'HAJIOB B CUCTEMAX YIIPABJICHUS

IIKC-2, UIIKC-2.1 Tema 4.1 Ounstp barrep- 1 | IlogroroBka x nekuuam | Bupeo-nexius.

BOpTa [7.1.1-7.1.8, 7.2.1- | JIexums-
7.2.17] pabota  Hajx | KOHCYJBTAITHA.
CKBO3HBIM  WHAWBUIY-
aJIbHBIM 3aJaHUEM

Tema 4.2 Ounstp YeOnI- 1 ITonroroBka k nekmusM | Bupeo-nexims.

eBa [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabota  Hajx | KOHCYJbTAITHA.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM

Tema 4.3 DmunTHYECKUMA 1 TloaroroBka k nekiusMm | Bumeo-mekius.

¢bunbTp [7.1.1-7.1.8, 7.2.1- | Jlexuwusi-
7.2.17] pabora  Hax | KOHCYJIbTAIHSL.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM

Tema 4.4 ®unsTp beccens 1 | IlogroroBka k JexmusM | Bumeo-nmekius.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabota  Haa | KOHCYJIbTALHSL.
CKBO3HBIM  WHJAHUBUIY-
aJIbHBIM 3aJaHUEM

JlabopaTopnasi paGora 3 0,5 4 [oxroroBka k mabopa- | Bumeo-nmekrws,

IIpoextupoBanue 1HUPpO- TOPHBIM 3aHATHSIM | Bugeo-

BbIX (DWIIBTPOB [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI

Hroro no 4 pazaeny 0,5 8

[IKC-2, NTIKC-2.1 Tema 5.1 MaremaTnueckas 1 IlongroroBka x nekuusiM | Buaeo-iekius.

MOJCJIb CUCTEMbI YyIIpaBJic-
HHUA

[7.1.1-7.1.8, 7.2.1-
7.2.17] pabora Hax
CKBO3HBIM  HMHIUBHAY-

AJIbHBIM 3aJaHUCM

Jlexius-
KOHCYJIbTaIusI.
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Buasl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl z £ HCHOJIb3YeMbIX paMKax {Ipax- PABOTAHHOTO DeK-
ocBoenus: koa YK; HaumenoBanmue pazjienos, . - g5 58 _| Bz CPC AKTHUBHBIX U THYECKOH Mmoa- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & E g5 EE3 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|ls€8 2| & [ESZ GpazoBaTellb- (TPYA0E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZAEHUST KoMIle g 185§ & o g S¢ o0p g py. uacax)
TeHU U Chd = 2~ E E z ‘§ HBIX TEXHOJIOTHi B 4aCax)
= E é- g O =
Tema 5.2 Ilokaszarenu ka- 1 ITogroroBka k mnexkumsaM | Bumeo-mekmus.
YecTBa yIIPaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexunus-
7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 5.3 Knaccudukamms 1 ITonroroBka k nekmusaM | Bupeo-nexims.
CUCTEM YIpaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYIbTAIHS.
CKBO3HBIM  HHAWBUIY-
aJIbHBIM 3aJaHHEM
Tema 5.4 TurnoBbic 3BEHbS 1 IloaroroBka k mekiusaMm | Bunmeo-mekius.
CUCTEM YIIPaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  WHAHWBUIY-
aJIbHBIM 33JJaHUEM
JlaGopaTopHasi paGora Ne 1 0,5 3 | [lonroroBka k mnabopa- | Bugeo-nexmus,
4 Cucrtembl yIpaBJICHUS C TOPHBIM 3aHsaTUAM | Bumeo-
MHUKPOKOHTPOJLIEpAMHU [7.1.1-7.1.8, 7.4] KOHCYJbTaITHS
Hroro mo 5 paznery 1 0,5 7
Pa3gen 6. UnTerpupoBaHHbIe CHCTEMBI YIIPABJICHHS
IKC-2, UTIKC-2.1 Tema 6.1 MES - cuctemsl 1 TlogroroBka k nexkumsM | Bumeo-iekmus.
[7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Haa | KOHCYJIbTALHS.
CKBO3HBIM  WHJAHUBUIY-
aJIbHBIM 3a7[aHHEeM
Tema 6.2 SCADA - cucre- 1 IloagroroBka x nekuusiM | Bugeo-iekimus.
MBI [7.1.1-7.1.8, 7.2.1- | Jlexums-
7.2.17] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBUIY-
aJIbHBIM 3aJJaHUEM
Tema 6.3 TIpoMBIIUTCHHBIH 1 TTogroroBka K mnexkumsM | Bumeo-iekmus.
MHTEPHET BEIEH [7.1.1-7.1.8, 7.2.1- | Jlexkuus-
7.2.17] paGora  Hajx | KOHCYJIbTALUs.
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IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoenus: koa YK;
OIIK; ITIK un naaukaTo-
Pbl I0CTHKEHHUST KOMITe-
TeHIHH

Buasl yue6Hoi paboThl (4ac)

HaumeHnoBanue Peanuzanus B
KonrakTHas pa6ora =2 1 HanmeHoBanme pas-
A HCIOJIB3YeMbIX pamkax Ipak-
2 = . padoTaHHOro0 JJleK-
HaumeHoBanmne pa3aesioB, — g [ =2 AKTHUBHBIX U THYE€CKOH IO~
& 3 g3 g o Bun CPC TPOHHOI'0 Kypca
TEM = S S S5 ® =& HHTEPAKTUBHBIX TOTOBKH
Ec |58 8 e |E°F ) (Tpya0eMKoOCTh B
Z8|258 £% O |5¢® o0pa3oBaTelb: (TPyAOEMKOCTh uacax)
& 218 EE| % |s¢g HBIX TeXHOJIOrHi B yacax)
EEHIEE
= =3
CKBO3HBIM  WHAWBUIY-
AIBHBIM 33JaHUEM
Tema 6.4 3amura wHDOP- 1 ITonroroBka k nekmusaM | Bupeo-nmexims.
Mald B CHCTEMax MOHH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
TOpPHUHTA U yTIPABICHHS 7.2.17] pabora  Haa | KOHCYJIbTALUS.
CKBO3HBIM  WHAWBULY-
aJbHBIM 3aJJaHHEM
JlabopaTopHasi paGora Ne 0,5 5 | IoaroroBka k nabopa- | Bumeo-nekuus,
5 Paspabotka BeO HHTEp- TOPHBIM 3aHATHAM | Buneo-
¢eiica  nns CHCTEMBI [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
yIpaBlIeHUS
HTtoro nmo 6 pasnery 0,5 9

Pasnen 7. BHemiHue HHTEPpEHChI

HHTEIrpUPOBAHHBIX UBMEPUTECJIbHO-YIIPABJIAIOIIUX CUCTEM

ITKC-2, UTIKC-2.1

Tema 7.1 [laTunku 0,5 1,5 | [TogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1-7.1.8, 7.2.1- | Jlexkums-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  HHAUBUIY-
AJIBbHBIM 3aJ[aHUEM

Tema 7.2 V3mepurenbHble 2 | TlonroroBka k nekuusm | Bugeo-nekiusi.

YCWINTENH Ha OTEeparfoH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-

HBIX YCHIIUTEISIX 7.2.17] paGora  Hajx | KOHCYJIbTALUS.
CKBO3HBIM  WHJAHUBUIY-
AIBHBIM 33JJaHUEM

Tema 7.3 UWarepdeiicer | 0,5 1,5 | ITogroroBka k JeknusM | Bupeo-iieknus.

HU3MEPUTENIbHO- [7.1.1-7.1.8, 7.2.1- | Jlexums-

YOPaBIAOIMUX CHCTEM U 7.2.17] pabGora  Haa | KOHCYJIbTALHS.

CHUCTEM IIepeJiadyd JaHHBIX CKBO3HBIM  WHJAHUBUIY-

B ACY TII u uHTETpHUpPO- aJbHBIM 3aJJaHUEM

BaHHBIX CHCTEMax YIpPaB-

JICHUS] TPEATIPHSITHEM

JladopaTopHasi paGoTa Ne 0,5 6 | [lomroroBka k mnabopa- | Bumeo-iekuus,

6 Hcnosap30BaHHE MHKPO-
KOHTPOJUIEPOB TIPH paspa-

TOPHBIM 3aHATHAM

[7.1.1-7.1.8, 7.4]

Bugeo-
KOHCYJIbTAITHS
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IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoenus: koa YK;
OIIK; ITIK un naaukaTo-
Pbl I0CTHKEHHUST KOMITe-
TeHIHH

Buasl yue6Hoi paboThl (4ac)

KontakTHas paGoTa % HaumeHnoBanue Peanuzanus B Hauvenosanue pas-
z 2 HCII0JIb3YeMbIX pamkax Ilpak-
2 = . padoTaHHOro0 JJleK-
HanmenoBanmue pa3snienos, L - I 5 AKTHBHBIX H THYECKOii moa-
& 3 g3 g o Bun CPC TPOHHOI'0 Kypca
TeM = = S 5 ] HHTEPAKTHBHBIX TOTOBKH
Es|E8g 2% a |85 F (TPyA0EMKOCTh B
=g |88 Z¢& 5 =™ o0pa3oBaTe/ib- (TPy10eMKOCTH
28|28 E5| 2 |25 . yacax)
ST (8 o E =) S8 HBIX T€XHOJOTr Uil B Yacax)
S5 |22 | &% 5 'S
= 23 O &
0oTKE HM3MEPHUTENbHBIX
YCTPOICTBO
Hroro mo 7 pa3nerxy 1 0,5 11

Pa3znes 8. CeHcopHbIe ceTH M IPOMBIIIJIeHHbIH HHTEPHET Bewlei
ITKC-2, UTIKC-2.1 Tema 8.1 IIpunnunsl mo- 1 TlonroroBka k maekiusaM | Bumeo-mekius.
CTPOCHHUSI CEHCOPHBIX Ce- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
TeH 7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  HMHIWBHIY-
JIBHBIM 33aHUEM
Tema 8.2 CpenctBa obec- 1 ITonroroBka k neknusaM | Bupeo-nexims.
MEYCHUsI  OTKa30yCTOHYH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOCTH pabOTHl CEHCOPHBIX 7.2.17] pabora  Haja | KOHCYJIbTAIHUS.
ceret CKBO3HBIM  HWHIUBHAY-
IBHBIM 33IaHHEeM
Tema 8.3 becnpoBojanas 1 | IlogroroBka k JexmusM | Bumeo-nmekius.
nepeaaya JaHHbIX [7.1.1-7.1.8, 7.2.1- | JIexkums-
7.2.17] pabora  Hax | KOHCYJIbTAIHS.
CKBO3HBIM  HMHIHMBHAY-
IBHBIM 33IaHHEeM
Tema 8.4 [IpoexTupoBaHue 1 IloaroroBka k nexkuusm | Bugeo-nekius.
MHOTOYPOBHEBBIX Oectpo- [7.1.1-7.1.8, 7.2.1- | Jlexuusi-
BOJIHBIX CEHCOPHBIX ceTel 7.2.17] pabora  Haa | KOHCYJIbTALHS.
CKBO3HBIM  HMHIMBHAY-
IBHBIM 33J]aHUEM
JlabopaTopHasi paGora Ne 0,5 4 [oxroroBka k mabopa- | Bumeo-nmekrws,
7 BecnpoBosHast mepenava TOPHBIM 3ansaTusM | Bupeo-
JIaHHBIX B MUKPOKOHTPOJ- [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
JICPHBIX CUCTEMAxX
Hroro no 8 pasneny 0,5 8
IMogroroBka k 3auéry/ 3a 4
4ETy C OLIEHKOH (KOHTPOJIb)
Hroro 3a cemecTp 4 2 4 58
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6. TEKYIIUA

KOHTPOJIb

YCIIEBAEMOCTH

n INPOMEXYTOYHASA
ATTECTALNMUSA ITO UTOI'AM OCBOEHMA JTUCIUITJIMHBI.

6.1 TumoBble KOHTPOJbHbIE 3aJaHHsI MJIH HHbIe MATEPHAJIbI, HEOOXOAUMbIE /JIs1 OIEHKHU
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

KOMITIEKT OIEHOUYHBIX CPEJACTB sIBIsieTCS HeoThemiieMon yacTbio @OC u xpaHuTcs Ha Kadeape
«BpruncIUTENBHBIE CUCTEMBI U TEXHOJIOTUH.

6.2 OnucaHude mnokKa3zaTejieii W KpPUTEPHEB KOHTPOJIsI YCIEeBAeMOCTH, ONHMCAHHE IIKAJ

OICHUBAaHUSA

Tabmuma 6.1 - [Ipu TexymemM KOHTpoJIe (KOHTPOJILHBIC HEJCNIN) M OIEHKA BHIMIOTHCHHSI
71a00paTOPHBIX pabOT

IlIkamna JK3aMeH
OLlCHUBAHUSA
40<R<=50 OTnuyHO
30<R<=40 Xoporo
20<R<=30 VY 10BIETBOPUTETHHO
O<R<=20 HeynosneTBopurensHO

HpI/I MMPOMCIKKYTOUYHOM KOHTPOJIC YCIICBAEMOCTb CTYACHTOB OLICHUBACTCA 110 tleTI:.IpeX6a.]'I.]'IbHOI‘/’I
CUCTEMC KOTIUYHO», «XOPOII0», KYAOBJICTBOPUTCIILHO», «HCYAOBJIICTBOPUTCIILHO).

Tabmuma 6.2 — Kpurepuu orieHUBaHUS pe3yiibTata 00yUeHHUs MO TUCITUTUIMHE U ITKaJia OIICHUBAHUS

Kpurtepuu oueHnBaHus pe3y1bTaTOB 00yUeHHs

OreHka OneHka Onenka OneHka
Kox u HamMeHo- Koz u naumeno- «HEY/I0BJIETBOPH- «YIOBJIETBOPHTE/ b- «xopouo» / «OTIIMYHO» /
BaHue Komme- | CAHHE HHANKAaTOpa TEJILHO» HO» / «3a4TEHO» «3a9TEHO» «3aYTEHO»
TeHIHH AOCTHREHHUS KOM- / «HE 3a4TEHO» 60-74% 75-89% 90-100%
neTeHnnn 0-59% OT max PeTHHIOBOM | OT Max PEWTHHIOBOM | OT max peHTHHIO-
OT max PeUTUHIOBOU OIIEHKH KOHTPOJIS OIIEHKHU KOHTPOJISt BOM
OLICHKH KOHTPOJISI OLICHKH KOHTPOJIS

I[IKC-2. Cnoco- | UTIKC-2.1.  Ocy- | Uznoxenue yuebHoro | dparmeHTapHble, IMokasbiBaet xopomne | Umeer rinybokue
OeH  compsrath | IIECTBISAET COMps- | MarepHaia GeccH- | MOBEPXHOCTHBIE 3HA- | 3HAHHSA O: 3HaHHSA O:
anmapaTHble ¥ | JKCHHE allapaTHBIX | CTEMHOE, HEMOJHOE. HHSA O: - MPUHIHMIAX TOCTPO- | - TNPUHLMIAX II0-
MPOrpaMMHBIE M mporpamMMHbIX | OTCyTCTBYeT 3HAHME | - NPHHLMMAX MOCTPO- | €HUS CHCTEM YIpaB- | CTPOCHUS  CHCTEM
cpencTBa U obec- | CpeACTB B cOCTaBe | O: CHHUsS CHCTEM YNpaB- | JICHHS; YIIpaBICHHS;
NIeYHBATh UX | BBIYHCIUTENBHBIX M | - MPUHIMIAX HOCTPO- | JICHHS; - CYLIECTBYIOIMX | -  CYLICCTBYFOILIUX
(GYHKIMOHUPOBa- | aBTOMATH3MPOBAH- eHHUs CHCTEM ympas- | - CYLIECTBYIOIIIMX | METOJaX aHajiM3a W | METOoJax aHaiu3a u
HHE B COCTaBE | HBIX CHCTEM JICHUS; MeTomax aHamuza U | nuppoBoil 006pabOTKH | nudppoBoii  obpa-
BBIUMCIIUTENIBHBIX - CYIIECTBYIOIIUX | LU(GPOBOH 00pabOTKM | CHUTHAJIOB; OGOTKH CHUTHAJIOB;
M aBTOMAaTH3HPO- METOJaX aHallM3a | | CHUTHAIIOB, - CYLIECTBYIOIIEH | -  CyLIECTBYFOLICH
BaHHBIX CHCTEM uppoBoii 006paboTKu | - cyllecTByroIeil | uepapxuu CHCTEM | MepapXMu  CHCTEM

CHIHAJIOB; Hepapxuu CHCTEM | YNpaBJCHHS TEXHOJO- | YIPaBJICHHS TEXHO-

- CYIIECTBYIOIICH | yNpaBJICHUsS] TEXHOJIO- | THYECKMM MpOLECCa- | JIOTHYECKMM  TIpO-

Hepapxuu CHCTEM | THYECKHM IMpoIlecca- | MH M IIPOM3BOACTBOM; | IlECCAaMH M IPOU3-

YIIpaBIEHHs] TEXHOJIO-
IHYECKUM  TIpoIiecca-
MU U HpOI/ISBO}lCTBOM;
- TEXHOJIOTUAX HpO—
eKTHPOBAHHUS pacrpe-
JIEJIEHHBIX CUCTEM
cbopa, 00paboTKH
NAaHHBIX ¥ YIpaBlie-
HUS;

- MPOMBILIICHHBIX

MH H TIPOU3BOJICTBOM;
- TEXHOJIOTHAX IPO-
eKTUPOBaHMs pacrpe-
JCJICHHBIX CHCTEM
cbopa, 00paboTKH
JNaHHBIX ¥ YIpaBie-
HHS;

- TIPOMBIIIIEHHBIX
MIPOTOKONIaX Hepena-
YU JAHHBIX, IpHMe-

- TEXHOIOTHSAX TIPO-
EKTHPOBAHUsI pacrpe-
JCIICHHBIX CUCTEM
cbopa, 00paboTku
NaHHBIX W YIpaBlie-
HUS;

- MIPOMBIIILICHHBIX
MPOTOKOJNAX Tepea-
Yi JaHHBIX, MHpUMe-
usempix B SCADA

BOJICTBOM;
- TCXHOJOI'UsiaXx HpO—
eKTHPOBaHMs  pac-
HpeﬂeHeHHbIX CHUu-
cteM cbopa, oOpa-
OOTKH [JaHHBIX H
YIIpaBJICHHUS;

- MPOMBIIUICHHBIX
MPOTOKOJIaX  Iepe-
J1aYd J@HHBIX, MPH-
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IPOTOKOJIAX ~ IIepena-
YU JAHHBIX, HpHUMe-
msiempix B SCADA
cHCTEMaX;

- TEXHOJOTHH THpo-
MBIIUICHHOTO HHTEp-
HETa BEIIeH;

- MeToJax IPOEeKTH-
poBaHus U pa3paboT-
KM CEHCOPHBIX CETEH.
He umeer mpencras-
JeHHS O  MeTojax
mudpoBoit  GpuIbTpa-
LHH.

He ymeer:

- TPOBOJWTH aHAIN3
HHPOPMAITHOHHBIX
IPOLIECCOB B pacrpe-
JICNICHHbIX ~ H3MEpH-
TeJIBHO-
YIIPABISTIOIINX
cTeMax;

- pa3pabatbiBaTh
ycTpoiictBa  compsi-
JKEHHsS [JaTYuKOB U
HCIHOJHUTEIILHBIX
ycrpoiict ¢ OBM;

- pa3pabaTsiBaTh
nuppoBele  QUIBTPHI
CHUTHAJIOB;

- pa3pabaThIBaTh MPo-
TpaMMBI JUISI MHUKpO-

Cu-

KOHTPOJIIEPOB Ha
SI3BIKAX BBICOKOTO
YPOBHS;

- BBINOJHATH COMPS-
JKEHHE THIIOBBIX Y3-
JIOB C MUKPOKOHTPOJI-
nepamu 1 DBM.

usemeix B SCADA
CHCTEMAX;

- TEXHOJNOTHUH THpo-
MBIIJICHHOTO HHTEp-
HETa BeIeH;

- MeTOJaxX MPOCKTH-
poBaHUs U pa3paboT-
KH CEHCOPHBIX CETEH.
Hmeer 6a3oBble 3HA-
HUS W3 TPUKIAZHON
TeopHH MH(POPMALIUH.
B cocrosiHuu o11eHUTH
XapakTep W KOJHYe-
CTBCHHBIC XapaKTepH-

CTUKM  HH(OpMAaIH-
OHHBIX IOTOKOB B
pacrpeneneHHbIX

cucremax cbopa, 00-
paboTKu [OaHHBIX |
yIIpaBJICHHUSL.

Vmeer moOBepXHOCT-
HBIE 3HAHUS O METO-
nax nuGpoBor (GHiIb-
TpaMu u 1udpoBor
00pabOTKH CUTHAJIOB.
Ha HA4aJIbHOM
YPOBHE yMeeT:

- INIPOBOJMTH aHAIH3
MH(POPMAITHOHHBIX
MIPOLIECCOB B pacIpe-
NETICHHBIX  HM3MEpH-
TEIBHO-
YIPABITIOIINX
cTeMax;

- pa3pabatsiBaTh
ycTpoiictBa  compsi-
KEHUSI [JaTYMKOB U
WCIIOJTHUTEIIbHBIX
ycrpoiictB ¢ 9BM;

- pa3pabaThiBaTh
¢ posbie  GUIBTPHI
CHTHAJIOB;

- pa3pabaTeIBaTh Mpo-
IpaMMBbl JUIsL MHKpO-

CH-

CHCTEMaXx;

- TEXHOJIOTUM HpO-
MBILIICHHOTO HHTEp-
HeTa Bellek;

- METoJax IPOEeKTH-
poBaHuS M pa3pabor-
KH CEHCOPHBIX CeTel;
- MeTojax IIoCTpoe-
HHSL CHCTEM peallbHO-
r'0 BpEeMEHH.

MoskeT  BBINOJHUTH
aHanu3 uHpopmarm-
OHHBIX IIOTOKOB B
pacnpeeIeHHbIX
cucremax cbopa, 00-
pabotkn  uH(pOpMa-
UM M YIPABICHUA.
Jlatb pexkomeHnanuu
[0 YCTPAaHEHHWIO BBI-
SIBJICHHBIX 1C(EKTOB B

paccMOTpEHHOH  cu-
cTeMe.
VYBepeHHO  BIajeer

MeToqaMH LU(pOBOH
00pabOTKU CUTHAJIOB.
Cnocoben  paspaba-
TBIBATh  NPOIPAMMBI
g nudpoBoit ob6pa-
OOTKM CHTHAJOB Ha
si3pike Python.

Ymeet paboTath:

- CO CIeIHaIbHBIMH
OPOrpaMMHBIMU  TIa-
KETaMH Uil TIPOCKTH-
poBaHUs SCADA
CHCTeM;

- C [akeTamMH Ui
MIPOEKTHPOBAHUS
YCTPOUCTB Ha 1Hppo-
BBIX KOMIIOHGHT |
MOJENUPOBAaHMS  UX
paboTsr;

- C MHTETpPUPOBAHHBI-
MH  HM3MEPUTENIbHO-

MEHSIEMBIX B
SCADA cucremax;

- TEXHOJIOTHH TpPO-
MBIIUICHHOTO  UH-
TepHeTa Bellel;

- METOJaX MPOEKTH-
poBaHMS W pa3pa-
OOTKH  CEHCOPHBIX
ceTei;

- METoJax MOCTpoe-
HUSL CHCTEM peaib-
HOTO BPEMEHH;

- MeTojax M cpel-
CTBaxX 3alUTHl HH-
dopmarmun  u  Iie-
JIOCTHOCTH JTaHHBIX
B pacrpeereHHbIX
CHCTeMax yImpaBJie-
HUSL

MoskeT BBINOJIHUTH
aHamm3  uHbopma-
LHOHHBIX TIOTOKOB B
pacnperneneHHbIX
cucreMax  cbopa,
ob6padotku HHOOP-
Maluk U yIpasie-
Hus. Jlate  peko-
MEHIAINN o
YCTPaHEHHUIO BBISB-
JICHHBIX Je()eKTOB B
paccMOTpeHHOM
cHcTeME.
VYBepeHHO BiajeeT
MeTogamMu  IHudpo-
BOI 00paboTKI
curHanoB. Cnoco-
OeH pa3pabaTeiBaTh
MIPOrpaMMBbI TUISt
uudpoBoii  obpa-
OOTKHM CHTHAJIOB Ha
s3pikax  Python u
C/C++.

Ymeer paboratb:

- CO CIenHaIbHBIMH

KOHTPOJUIEPOB Ha | YNpaBAIONMMH  CH- | HPOrPAMMHBIMU
SI3BIKaX BBICOKOTO | CTEMaMH W CHCTeMa- | MakeTaMH AJIs IIpo-
YPOBHS; MH  aBTOMaTH3allM{ | €KTHPOBAHUS
- BBINOJHATH COIpS- | MPOU3BOACTBEHHBIX SCADA cucrem;
JKCHHE THIOBBIX Y3- | MPOLIECCOB. - C MaKeTamu s
JIOB C MUKPOKOHTpoJ- | Ha XopormieM ypoBHE | MPOEKTHPOBaHHS
nepamu 1 OBM. yMeerT: YCTPOHCTB Ha IH-
- MpPOBOJMTH aHAM3 | POBBIX KOMIIOHEHT
UHPOPMAILIMOHHBIX U MOJCIHPOBAHUS
NPOIECCOB B pacrpe- | Ux paboThI;
JIENICHHBIX ~ M3MepH- | - C HHTErpUpOBaH-
TEJIbHO- HBIMH HM3MEpHUTEIIb-
YIOPaBISIONMX  CH- | HO-YIPaBJISIOINMU
cTemax; CHCTEMaMH M CH-
- pa3pabarbiBaTh | CTEMaMH aBTOMATH-
ycTpoiicTBa  compsi- | 3alMH  TPOM3BOA-
JKEHMSI JIaTYUKOB U | CTBEHHBIX IIpOIeC-
HCIHOJTHUTEIIBHBIX COB.
ycrpoiicts ¢ 9BM; Ha XOpoIeM
- pa3paldaThiBaTh | YpOBHE YMEET:
uppoBble  QUIBTPBI | - IPOBOJUTH AHAIH3
CHUTHAJIOB; UHPOPMAILIMOHHBIX
- pa3pabaTbIBaTh IPO- | MPOLECCOB B pac-
rpaMMBl UII MHKpO- | NPEAENICHHBIX  H3-
KOHTPOJIIEPOB Ha | MEpHUTEIHHO-
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SI3BIKAX BBICOKOTO
YPOBHS;

- BBINOJHATH COMpS-
KEHHE THUIOBBIX Y3-
JIOB C MUKPOKOHTPOJI-
nepamu 1 OBM.

YIPaBISAIONMX CH-
cTeMax;

- paspabaThIBaTh
YyCTpoiicTBa comps-
KEHHUS JaTINKOB U
HCTIOJIHUTENBHBIX

ycTpoiicts ¢ OBM;
- pa3spabaTbIBaTh
uudpossie  Guitb-
TPBI CUTHAJIOB;

- paspabaThIBaTh
HPOTrpaMMBbL ULt
MHKPOKOHTPOJIIE-
pPOB Ha S3BIKax BEI-
COKOTO YPOBHS;

- BBINOJHATE CO-
NpSDKEHUE  THIIO-
BBIX y3JIOB C MHK-
POKOHTpOJIIIEpaMH
u OBM.

Tabnumna 6.3 - Kpurepun olieHuBaHUS

Ouenka Kpurepuu ouenuBanus

Bricokuit ypoBeHb OLICHKY «OTJIMYHO» 3aCIy’XKMBaeT CTYACHT, OCBOMBIIUI 3HAHUS, YMCHHS, KOMICTEH-

(oTaMuHO) CMOTpEHHbIE Y4eOHBIM IUIAHOM Ha BBICOKOM KadeCTBEHHOM YPOBHE; MPAKTUYECKUE

«5» MU ¥ TEOPETHYCCKHI MaTepuas 0e3 MpoOesioB; BBHIMOJHHUBIINI BCE 3aMaHUs, PEIY-

HaBBbIKH HpO(i)@CCI/IOHaJ'IBHOFO MNPUMCHCHU A OCBOCHHBIX 3HaHUI C(bOpMI/IpOBaHLI.

Cpennuii ypoBeHb «4»

OLCHKY «XOPOII0» 3aCIIyKUBACT CTYACHT, IPAKTUICCKHU ITOJIHOCTBIO OCBOHMBIIIHI 3Ha-
HUSL, YMCHUS, KOMIICTCHIIUU 1 TeOpeTI/I‘IeCKI/Iﬁ Matepual, y‘le6HLI€ 3aJlaHuAd HEC OLICHEC-

(xopomo) HBI MaKCUMaJIbHBIM YHCIIOM OaljIoB, B OCHOBHOM C(hOpMHPOBAII MPAKTUUECKHE HABbI-

KH.
IToporoBelif ypoBeHb | OIEHKY «yHOBJI€TBOPUTEIbHO» 3aCIy)KUBACT CTYAEHT, YACTHYHO C IpoOesaMu 0cBO-
«3» (yIOBJIETBOPH- | MBIIHMH 3HAHMSA, yMEHHsS, KOMIICTEHIIMU ¥ TEOPETUUECKUH MaTepHal, MHOTHE yieOHbIe
TEIBHO) 3a7aHust OO HE BBITIOJHWI, JIMOO OHM OIIEHEHBI YHCIOM OAJUIOB OJM3KMM K MUHH-

MaJIbHOMY, HCKOTOPBIC MPAKTUICCKHUC HABBIKU HE C(I)OpMI/IpOBaHI)I.

MuHuManbHbIA ypo-
BeHb «2» (HeygioBle- | WA, KOMIETCHIMM M TEOPETHYECKUH Marepua, yueOHble 3aJaHHUsi He BBIIOJIHUI,

TBOPUTEIHHO)

OLICHKY «HCYHAOBJICTBOPUTCIILHO» 3aCIIy)KMBACT CTYJACHT, HE OCBOMBIINH 3HaHUs, ymMe-

HpaKTHYECKUE HABBIKK He C(HOPMHUPOBAHBI.

7. YYEBHO-METOJAUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

7.1 YueOHasi iuTepaTypa

1.1.1.

1.1.2.

1.1.3.

1.14.

HaprenkoB A.b. Mukpornporneccopusie cuctemsl : Yueb.mocooue / A.b. laprenkos, A.C.
ITnexoB; HI'TY um.P.E.Anekceea. - H.Hosropon : U3n-s8o HI'TY, 2012. - 143 c. : ni. -
Bubmmorp.:c.142. - ISBN 978-5-502-00050-5 : 60-00.

HapvenkoB A.b. UnTepdeiicsl MukpomnpoueccopHbix cucteM : Yueb.mocodue / A.b. Jlapb-
enkoB, /[.A. Kompakos; HI'TY um.P.E.Anekceesa. - H.Hosropon : [b.u.], 2013. - 181 c. :
wi. - [Tpun.:c.153-180. - bubmmorp.:c.152. - ISBN 978-5-502-00264-6 : 108-50.

3enpmanoB C.C. OcHoBbI Teopuu 1uppoBoil 00padoTku curHanoB : Yue6.nmocobue / C.C.
3enpmanoB; Bonro-Bar.gun.MTYCHU. - H.Hosropox : [b.m.], 2013. - 80 c. : wr -
[Tpun.:c.66-78. - bubnuorp.:c.79. - ISBN 978-5-90522671-7 : 150-00.

HuTerpupoBaHHble cUCTEMBI TPpoeKTUpoBaHus U ynpasieHus. SCADA : yueOHoe nmocoOue /
X. H. My3unos, O. H. Ky3skos, C. A. XoxpuHs [u ap.]. — Cankt-IlerepOypr : Jlans, 2022.
— 408 c. — ISBN 978-5-8114-3265-3. — Tekct : aneKkTpoHHBIN // JIaHb : 3JIEKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/213209 (mara oOparieHus:
19.02.2023). — Pexum qocTyIa: IjIsi aBTOPHU3. TOJIb30BaTEIIEH.
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1.15.

1.1.6.

1.1.7.

1.1.8.

Pesuu 10.B. [IpakTuyeckoe nporpaMmMupoBaHue MUKPOKOHTpouiepoB Atmel AVR Ha s1351-
ke accemOnepa / FO.B. PeBuu. - 3-e¢ uzn. - CIIO. : BXB-Ilerepoypr, 2014. - 365 c. - (Dnek-
Tponuka). - [Ipui.:c.311-360.-[Tpenm.yka3.:c.363-365. - bubnuorp.:c.361-362. - ISBN 978-
5-9775-3311-9 : 324-33.

Cepruenko A.b. [{udpoBas o6padboTka curHayioB : Yue6.nmocobue / A.b. Cepruenko. - 3-e
u3a. - CII6. : BXB-Ilerepoypr, 2011. - 768 c. : w1 - (YueOHas auTeparypa JJis BY30B). -
[Tpw.:c.655-730.-[Ipenm.yka3.:c.736-756. - bubmmorp.:c.731-735. - ISBN 978-5-9775-
0606-9 : 404-79.

XaproB B.Sl. Mukponpoueccopusie cuctembl : YdyeO.mocobue / B.SI. Xaprtos. - 2-e
u3a.,ucnp.u jgom. - M. : U3a.entp "Axagemus", 2014. - 368 c. : un. - (Beicmee o6pa3zoBa-
Hue. bakanaBpuar). - bubmmorp.:c.364-365. - ISBN 978-5-4468-0440-5 : 566-50.

XaprtoB B.fl. MukpokonTposiepsl AVR. Ilpaktukym ajis HaunHaOmuXx : Y4ded.mocodue /
B.A. XaproB. - 2-e uzn. ucnp.u gon. - M. : Uza-so MI'TY um.H.D.baymana, 2012. - 280 c. :
ui. - [pwun.:c.278-280. - bubmmorp.:c.277. - ISBN 978-5-7038-3565-4 : 209-00.

7.2 CnpaBo4Ho-0ub1Horpaduyeckas JuTeparypa
—  YYeOHUKU U yueOHble NOCoOUs.

721

7.2.2

7.2.3

724

7.2.5

7.2.6

1.2.7

AnnpusiHoB A.B. Teopus u npumenenue 1uppoBoii 00padoTku curHaioB: Yueb.mocodue /
A.B. Aunpusnos; HI'TY um.P.E.Anekceesa. - H.Hosropon : U3n-so HI'TY, 2008. - 142 c. :
ui. - bubnmuorp.:c.141. - ISBN 978-5-93272-589-4 : 48-00.

Anukun A.A., babanos H.I1O., bapaxtanos JI.B. MoOuibHBIE pOOOTHI, POOOTOTEXHUYECKHE
KOMIUIEKCHl U POOOTU3MPOBAHHBIE CHCTEMBI IMOMOIIM BOAUTEIIO aBTOTPAKTOPHOI U Be3fe-
xoaHo# Texaukn : B 3-x kH. KH.1 : Uctopus poboTorexundeckux cuctem / A.A. AHUKUH [1
ap.]; lon pen.B.B.bensikosa. - H.Hosropon : Hayuno-uza.uentp "XXI", 2020. - 553 c. : uin.
- bubmmorp.:c.533-553. - ISBN 978-5-6044315-0-4, 978-5-6044315-1-1 (Ku.1) : 810-00.
AnukuH A.A., babanos H.1O., bapaxtanos JI.B. Mo6unbHbIe pOOOTHI, pPOOOTOTEXHUUECKUE
KOMIUIEKCHl U POOOTHU3MPOBAHHBIE CUCTEMBI TTOMOIIUA BOJIUTEIIO0 aBTOTPAKTOPHOU U BE3JIe-
xonHoi TexHukH : B 3-x kH. Ku.2. U.1 : CoBpeMeHHbIe Ha3eMHbIe MOOUIIbHBIE pOOOTOTEX-
HUYECKHE CHCTEMbl U KOMIUICKCHI. YCJIOBHUSI JKCIUTyaTalldd MOOWIIBHBIX cUCTeM / A.A.
AnukuH [u ap.]; [log pen. B.B. benskosa. - H.Hosropon : Hayuno-uza.nentp "XXI", 2021.
- 941 c. : mi. - [Ipun.:c.442-941. - bubnnorp.:c.395-441. - ISBN 978-5-6044315-0-4; 978-5-
6045837-4-6 (Ku.2. Y.1) : 1500-00.

AnyunH, A. C. BcTpanBaembie BBICOKOIIPOU3BOIUTENBHBIE ITU(DPOBBIE CUCTEMBI yIpaBiie-
Hus. [IpakTudeckuii Kypc pa3paboTKH U OTIAAKH IPOrPaMMHOTO 00ECTIeUeHHUsI CUTHATBHBIX
MukpokoHTposiepoB TMS320x28xxx B unterpupoBannoit cpene Code Composer Studio :
yue0. mocooue / Anyuun A. C. , Amamkun JI. Y. - Mocksa : M3natenbckuii jom MOU,
2017. - ISBN 978-5-383-01096-9. - Tekcr : anekrponnsiii / DBC "KoHcynbTaHT cTyaeHTa"
. [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383010969.html (naTa 06-
pamenust: 19.02.2023). - Pexxum gocTyta : 1Mo MOJIIMUCKE.

Bapanos B.H. Ilpumenenne MUKpOKOHTposiepoB AVR: cxeMbl, allrOpUTMbI, IPOrpaMMsl /
B.H. bapanos. - 3-e u3n.,iepepad.u jgon. - M. : U3 iom "Jomka-21", 2006. - 288 c. : mi. +
CD-ROM. - (MupoBas snekTpoHuka). - [lpun.:c.243-287. - ISBN 5-94120-121-4 : 207-00.
bapperr, C. ®. BcrpauBaembie cucrteMmsl. [IpoekTHpoBaHHE NPWIOKEHUNM Ha MHKpPO-
koHTposepax cemeiictBa 68HC12 / HCS12 ¢ npumenenuem si3bika C / bappert C. @. , [1ak
. JIx. - Mocksa : JIMK TIlpecc. - 640 c. - ISBN 5-9706-0034-2. - Tekcr : 2JIeKTpOHHBIN //
9BC "KoncynbTant cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN5970600342.html (mata oGpamenus: 19.02.2023).
- Pexxum nocryna : mo noamucke.

Bacunbes B.I1. OcHOBBI Teopun 1 pacuéra mudpoBsix GuiasTpoB : Yued.mocodue / B.I1. Ba-
cwibes, O.JI. Mypo, C.M. Cmounbckuii; [Tox pen.C.M.Cmonsckoro. - M. : Akanemus, 2007.
- 272 c. - llpun.:c.212-269. - bubauorp.:c.270. - ISBN 978-5-7695-2709-8 : 255-20.
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7.2.8 Tony6uoB M.C. Mukpokontposuiepsl AVR: ot mpocroro k cioxkaomy / M.C. I'omyOros,
A.B. Kupuuenkona. - 2-¢ uzna.,ucnp.u jgom. - M. : COJIOH-IIpecc, 2005. - 304 c. : un. + CD-
ROM. - (bubnmnoreka umxenepa). - [Tpun.:c.280-297. - ISBN 5-98003-141-3 : 157-00.

7.2.9 3enenckuit B.I1., Buxynosa E.H., Kucenes FO.H., )Kapunos B.®. Cuctembl XpaHeHHS JaH-
HBIX [DJIEKTpOHHBIE TEKCTOBBIC NaHHbIe] : YueO.mocobue / B.I1. 3enenckuii [u ap.]; HI'TY
uM.P.E.AnekceeBa. - H.Hosropog : [U3n-Bo HI'TY], 2021. - 85 c. : un. - bubnuorp.:c.85. -
ISBN 978-5-502-01426-7 : 0-00.

7.2.10 Mopron . Mukpokontposuiepsl AVR. Broansiii kypc : [lep.c anri. / Mopton JIx. - M. :
Homka-XXI, 2006. - 272 c. : un. - (MupoBasi dMeKTpoHHKA). - JIOMLTUT.J.LHA AHTI.A3.-
[Tpun.:c.180-243.-ITpenm.yka3.:c.265-270. - ISBN  5-94120-096-X(pyc.); 0 7506
56352(anrmn.) : 127-50.

7.2.11 Tlanmaryra K.A. MHKpPOKOHTPOJUIEPHI B CUCTEMAaX YIPABJICHHUS COBPEMEHHBIX aBTOMOOUJIEH :
VYueb6.mocobue / K.A. [lanaryra; Mock.roc.uuycTpuanbubiid yH-T. - M. : U3a-80 MY,
2007. - 220 c. : un. - bubmumorp.:c.217-218. - ISBN 978-5-276-01072-4 : 112-00.

7.2.12 Tlersko B.M. Lludposas ¢punstpamus u o6padorka curnanon: Yue6.mocobue / B.U. IleTrsko,
B.E. Kykonun, H.b. llluxos. - Munck : YHiBepciTaukae, 1995. - 168 c. - bubnuorp.:c.168. -
ISBN 5-7855-0737-4 : 0-00.

7.2.13 TlonoB O.b. KomnbioTepHbld MNpakTUKyM M0 LU(PpPOBOil 00pabOTKE ayIMOCHTHAIOB:
VYue6.mocobue / O.b. IlomoB. - M. : T'opsiuas ymuus-Temekom, 2010. - 176 c. : wn. -
[Tpun.:c.170-173. - bubmmorp.:c.174-175. - ISBN 978-5-9912-0131-5 : 250-00.

7.2.14 TIpoxopos H.JI., Eropos I'.A., KpacoBckwuii B.E., AunpeeB A.M., Peiisman S.A. Ynpasmus-
IOLIME BBIYMCIUTENbHBIE KOMIUICKCHI AJI1 IPOMBILIUICHHON aBTOMaTH3aIuK : Y4ueb.mocodue
/ HJIL. TIpoxopos [u ap.]; Tlox pen.H.JL.IIpoxoposa, B.B.Cro3eBa. - M. : M3a-so MI'TY
uM.H.D.baymana, 2012. - 374 c. : un. - (MudopmaTtuka B TEXHHUYECKOM YHHBEPCUTETE). -
[Tpwt.:c.327-373. - bubmmorp.:c.324-326. - ISBN 978-5-7038-3521-0 : 440-00.

7.2.15 Cummongc, K. BerpanBaembie cuctemsl Ha ocHoBe Linux / Cummonzc K. - Mockga : JIMK
IIpecc, 2017. - 360 c. - ISBN 978-5-97060-483-0. - Texcr : anexrponssiii // DBC "Kon-
CYJIbTaHT cTyneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970604830.html (mata oOparieHus:
19.02.2023). - PexxuM 10CTyMIA : [0 TOIHCKE.

7.2.16 Cononuna A.U., Ynaxosuu [[.A., Apoy3oB C.M., ConosseBa E.b. OcHOBBI 1I(pOBOIT 00-
pabotku curHanoB: YueO.nmocobue / A.U. Cononuna [u np.]. - 2-e uzn. - CII6. : BXB-
[TerepOypr, 2005. - 753 c¢. : wr - Ipwr.:c.677-740.-IIpenm.ykas3.:c.747-753. - bub-
muorp.:c.741-745. - ISBN 5-94157-604-8 : 199-00.

7.2.17 larun A.B., lemxun B.W., Kononos B.1O., KabanoBa A.b. OCHOBBI aBTOMaTH3aI[MH TE€X-
HOJIOTUYECKHUX TpolieccoB : Yuebd.mocobue / A.B. Illlarun [u ap.]; Hau.-uccnen.yu-t "MU-
OT". - M. : HOpaiit, 2014. - 164 c. : un. - (Ilpodeccuonansuoe obpazoBanue). - buod-
muorp.:c.163. - ISBN 978-5-9692-1560-3; 978-5-9916-4309-2 : 239-03.

7.3 TlepeuyeHb )KYpHAJIOB 1O MPOGUIIIO AUCHHITUHBI

7.3.1 HayuHo-TeXHUYECKUH M HAYyYHO-TIPOM3BOJCTBEHHBIN KypHan MH(popMallmoHHbIE TEXHOIO-
run XKXypaan "UndopmaninonHbie TexHosuoruu" (novtex.ru).

7.3.2 HWudopmarmonnsle pecypcsl Poccuun. Poccuiickas accouumarust 3JeKTPOHHBIX OMONIHMOTEK.
Undopmannonnsie Pecypebt Poccun — Poccwuiickas acconuanusi 31eKTPOHHBIX OMOJIHOTEK
(aselibrary.ru).

7.3.3 Kypnan «MHpOpManMOHHBIE TEXHOJOTHH W BBIYUCIUTENLHBIE CHUCTeMbl». JKypHan «H-
(bopMaIoHHbIC TEXHOJIOTUH U BBIYMCIUTEIbHBIC crucTeMbl» - About journal (jitcs.ru)

7.4 MeToanyecKue yKa3aHUs, peKOMEHAAlMHU U IpPyrue MaTepuabl K 3aHATHAM
MeTtoauyeckue yka3zaHus 1O BBIIOJHEHUIO MIPAKTHUECKUX paboT mo aucuuiuinHe «HTerpupoBaH-
HbIE U3MEPUTENHHO-YIIPABISAIONINE CHCTEMBI» B JIGKTPOHHOM BapHUaHTE HaxoAATcs Ha Kadeape «Bpruuc-
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JUTENbHBIE CUCTEMBI U TEXHOJIOTHUWY». DJIEKTPOHHBIC BAPUAHTHI METOAMYECKUX YKA3aHUH 10 BBINOIHEHUIO
1ab0opaTopHBIX pabOT OTHPABISAIOTCA HA DJIEKTPOHHBIE apeca IPYIII:

74.1

74.2

7.4.3

744

745

7.4.6

147

[TonkitoueHue JaTYUKOB K MUKPOKOHTpOJLIepaM U MUKpo-OBM [DnekTpoHHbIE TEKCTOBBIE
JlaHHbIE|: METOJ. yKa3zaHus K jabopaTopHoil pabore mo nucuuiuimHe «MHTerpupoBaHHbIE
W3MEPUTENIbHO-YIIPABIIAIOIINE CUCTEMBD» JJIsl CTYJEHTOB HAIPaBJIEHMs MOATOTOBKM Oaka-
naBpa 090301 «MudopMaTrka U BBIYUCIHUTEIIbHAS TEXHUKa» AHEBHON (hopMbI 0OydeHUs /
HI'TY; Cocr.: JI.C. MapteiroB. H.Hosropon, 2021, 15 c.

Hcnonb3oBaHue MUKPOKOHTPOJUIEPOB MIPHU Pa3pabOTKe U3MEPUTENBHBIX YCTPOUCTBO [Diek-
TPOHHBIE TEKCTOBBIC JAHHBIE|: METOJ. yKa3aHHs K JIabopaTopHOW paboTe MO JUCHUIUIMHE
«VHTErpUpOBaHHbIE U3MEPUTEIBHO-YIIPABIAIONINE CUCTEMBI» Ul CTY/AEHTOB HalpaBJICHUS
nonrotoBku OakanaBpa 090301 «MupopMaTHKa W BBIYMCIUTENbHAS TEXHUKa» THEBHON
dbopmer 00yuenus / HI'TY; Cocr.: I.C. MapteinoB. H.Hosropon, 2022, 15 c.

[udposast 06paboTKa CUrHANOB [DIEKTPOHHBIE TEKCTOBBIE NaHHBIC|: METOA. yKa3aHHs K
nabopaTopHoil pabore no aucuuiuinHe «MHTErpupOBaHHbBIE U3MEPUTEIBHO-YIIPABISIONINE
CHUCTEMBI» ISl CTYJICHTOB HampasiieHus moarotoBku Oakanaspa 090301 «Mudopmatuka u
BBIUMCIIUTENbHAS TeXHUKa» AHeBHOU ¢opmbl obyuenus / HI'TY; Cocrt.: [1.C. MapTbiHOB.
H.Hosropon, 2021, 15 c.

[TpoexTrpoBanue HUGPOBLIX GUILTPOB [DJIEKTPOHHBIE TEKCTOBBIE JaHHbBIE|: METOA. yKa3a-
HU K JaboparopHoil pabGore no aucuuiviMHe «VHTErpupoBaHHbIE W3MEPUTEIILHO-
YIPaBJISIOUINE CUCTEMbD» JJisi CTYIEHTOB HampaBlieHUs MOoArotoBku OakamaBpa 090301
«HpopmaTKa U BBIYMCIUTENbHAS TEXHUKa» AHEBHOU (popmbl o0yuenus / HI'TY; Cocr.:
J.C. MaptsinoB. H.Hosropon, 2021, 15 c.

CucreMsl ynpaBieHUs ¢ MUKPOKOHTPOJIEpaMHU [ DJIEKTPOHHbBIE TEKCTOBBIE JAHHBIE|: METO/.
yKa3aHus K jabopaTopHoil pabore mo nucuuiivHe «VHTerpupoBaHHBIE H3MEPUTENIBHO-
YIOPaBISIOLUIME CUCTEMBI» JI CTYACHTOB HallpaBlIeHHs MNOATroToBKM OaxamaBpa 090301
«MH(popMaTHKa U BBIUMCIUTENbHAS TEXHUKa» AHEBHON (Gopmbl o0ydenus / HI'TY; Cocr.:
J.C. Maptsnos. H.Hosropog, 2021, 15 c.

Pa3zpabGotka BeO mHTepdelica A cUCTeMbl yNpaBiieHUs [DJIEKTPOHHBIE TEKCTOBBIE JaH-
HbI€]|: METO/. yKa3zaHus K JabopaTopHOil padore no aucuuiuinHe «HTerpupoBaHHble U3Me-
PHUTEIBHO-YIPABJISIOIINE CUCTEMBD» JUIsl CTYJEHTOB HalpaBiIeHUs MOJTrOTOBKU OakaiaBpa
090301 «MupopmaTrKa U BBIYUCIUTENbHAS TEXHUKa» THEBHOUM (hopmbl 00yduenus / HI'TY;
Cocr.: [I.C. MapteiaoB. H.Hosropon, 2021, 15 c.

7 becnipoBo/iHas nepeayda JaHHBIX B MUKPOKOHTPOJUIEPHBIX CUCTEMaX [DJNEKTPOHHbIE TEK-
CTOBBIE JaHHBIE]: METO/. yKa3aHUs K JabopaTopHOil paboTe mo nucuuiuinae «MHTerpupo-
BaHHbIE U3MEPHUTENBHO-YIIPABIISAIONINE CUCTEMBD) JUIsl CTYJIEHTOB HalpaBJIEHUS MMOATOTOBKU
6akanaBpa 090301 «MH(popMaTHKa M BBIYUCIUTENbHAS TEXHUKa» THEBHOM (hopMbl 00yue-
uus / HI'TY; Cocr.: [I.C. MaptemnoB. H.Hosropon, 2021, 15 c.

8. HH®OPMALIMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

YueOHbIi TIpoliece Mo AUCITUIUTHHE 00€cTieueH HE00X0IMMBIM KOMITJIEKTOM CBOOOJHO pacrpoCTpa-
HSIEMOT'0 MPOrpaMMHOI0 o0ecreyeHus (COCTaB Mo JUCHMIUIMHE orpeeseH B HacTosen PIT/I u moanexur
OOHOBJICHUIO TTPU HEOOXOAUMOCTH).

8.1 IlepevyeHb HH(POPMALUOHHBIX CIPABOYHBIX CHCTEM

Tabmuna 8.1 - [lepeueHb 3MEKTPOHHBIX OMOIHMOTEUHBIX CUCTEM

Ne HanmenoBanue 96C Ccbuika k 96C
Jlann https://e.lanbook.com/
2 IOpaiit https://biblio-online.ru/
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8.2 IlepeveHnb CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOTrPAMMHOIO 00ecTeYeHH s

Tabmuna 8.2 — [IporpammHoe obecrieueHne, UCTI0Ib3yeMOe CTYICHTAMH OYHOTO 00yUeHUs

IIporpammHoe oGecnieuenue,
HCNOJIb3yeMoe B
YHUBeEpCUTeTe Ha
JOTOBOPHOM OCHOBeE

IIporpammHoe oGecnieueHue cBOOOIHOTO PACIIPOCTPAHEHUSA

Adobe Acrobat Reader (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html)

Linux (https://www.linux.com/)

OpenOffice (FreeWare) https://www.openoffice.org/ru/

GCC — GNU Compiler Collection — cBoGomHo pacmpocTpassemMas KOJUICKIHsI
xkommmsitopos uist C, C++ (https://gcc.gnu.org/)

Python 3 (https://www.python.org/)
Komananslit uatepmnperatop — python, otnaguik — pdb, npodunuposinuk - profile

Online GDB — onmaitn koMmwisatop u  ormiaguuk it C/C++, Python
(https://www.onlinegdb.com/)

Eclipse (https://www.eclipse.org/)

git (https://qgit-scm.com/), github (https://github.com/)

Palanteer (https://github.com/dfeneyrou/palanteer) IIpoduaupoBIIUK I MPO-
rpamm Ha C/C++ u Python, pacmipoctpansiemsiit no nutiensun AGPL v3+

Arduino IDE (https://www.arduino.cc/)

Autodesc Tinkercad (https://www.tinkercad.com/)

KiCap (https://www.kicad.org/)

STM32CubelDE (https://www.st.com/en/development-tools/stm32cubeide.html)

Penmaxrop 610k-cxem (https://app.diagrams.net/)

Tabmuma 8.3 - [IporpammHoe obecriedeHne, UCTIONb3YeMOe CTYICHTAMH OYHO-3a09HOT0, 3209HOT0 00y4e-

HUA

IIporpammHoe oGecnieueHue,
HCIOJIb3yeMoe B
YHHBeEpCHTETE HA
JAOTrOBOPHOM OCHOBE

HpOFpaMMHOE odecneyeHue CBOOOTHOIO pacnpocrpaHeHusd

Adobe Acrobat Reader (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html)

Linux (https://www.linux.com/)

OpenOffice (FreeWare) https://www.openoffice.org/ru/

GCC — GNU Compiler Collection — cBoboaHO pacmpocTpaHsieMass KOJUICKIIUS
kommusitopos st C, C++ (https://gec.gnu.org/)

Python 3 (https://www.python.org/)
KomanaHslit uaTepnperatop — python, otnaauuk — pdb, npodunuposiuuk - profile

Online GDB - onmaiin xommuisitop u omiaguuk s C/C++,  Python
(https://www.onlinegdb.com/)

Eclipse (https://www.eclipse.org/)

git (https://qgit-scm.com/), github (https://github.com/)

Palanteer (https://github.com/dfeneyrou/palanteer) IIpoduarpoBIIUK I MPO-
rpamm Ha C/C++ u Python, pacripoctpansiemsrii o numensun AGPL v3+

Arduino IDE (https://www.arduino.cc/)

Autodesc Tinkercad (https://www.tinkercad.com/)

KiCap (https://www.kicad.org/)

STM32CubelDE (https://www.st.com/en/development-tools/stm32cubeide.html)

Penmaxrop 6iok-cxem (https://app.diagrams.net/)

8.3 IlepeyeHb cOBpeMeHHBIX NPOPeCcCHOHAIBHBIX 0a3 JaHHBIX W HH(POPMANMOHHBIX

CIIPpaBO4YHBIX CUCTEM
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B tabnune 8.4 ykazaH nepedeHb MpodecCHOHANBHBIX 0a3 JaHHBIX M MH()OPMAIIMOHHBIX CIIPaBOY-
HBIX CUCTEM, K KOTOPBIM 0oOecreueH J0cTyn (yaajlleHHbI A0CTy). JlaHHBIN IepeyeHb MOUIEKHUT OOHOBIIE-
HUIO B cooTBeTcTBHHU ¢ TpeboBanusmMu ®I'OC BO.

B nanHOM paznene MoryT ObITh NpHBEIEHBI PeCypchbl (CCBUIKM Ha CalThI), HA KOTOPBIX MOYHO
HAWTH NOJIE3HYIO JUI Kypca HH(POPMALIKIO, B T.U. CTATUCTUYECKHE WM CIIPABOYHBIC JJAHHbIE, yueOHbIe Ma-

TepHalbl, OHJIAHH KypChI U T.J.

Tabnuma 8.4 — IlepeueHb coBpeMEHHBIX MPOheCcCHOHATBHBIX 0a3 JaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CHCTEM

Ne HaumenoBanue npogeccuoHaaibHOi 0a3pl AaHHBIX, | [locTyn k pecypcey (yAaJleHHbIH A0CTYII C yKa3aHUEeM
3 WH(OPMAIMOHHO-CIPABOYHOI CHCTEMBI CCBHUIKH/IOCTYN U3 JIOKAJIbHOI CeTH YHMBEPCUTETA)
1 2 3
1 basa nansbix ctanaaproB u periamentoB POCCTAH- https://www.rst.gov.ru/portal/gost/home/standarts
JIAPT
2 [epedens npodeccrnonanpHBIX 0a3 TaHHBIX U HHPOP- https://cyberpedia.su/21x47c0.html
MAIMOHHBIX CIPABOYHBIX CHCTEM

9. OBPA30OBATEJIBHBIE PECYPCBbI J1J151 UTHBAJINJ1OB U JINI C OB3

B Tabnume 9.1 ykasan nepedeHb 00pa30BaTeIbHBIX PECYPCOB, HMEIOMIMX (DOPMBI, aJalTHPOBAHHBIC
K OTPaHHYEHHSM HX 3I0POBbS, & TAKXKE CBEACHHS O HATMYUH CHEIHATBHBIX TEXHUYECKUX CPEICTB 00yUe-
HUSA KOJUICKTUBHOI'O U MHAWBUAYAJIBHOI'O IIOJIB30BAHUA. HpI/I 3aI10JIHCHUHN Ta6HI/IHBI MOKET OBITH MCIIOJIb-
30BaHa WH(pOpMAIUs, pa3MenieHHass B mojpaszene «JlocTymHas cpefay CIenUaln3upOBAHHOTO paszena
caiita HI'TY «Cenenus 06 oOpazoBaresibHON opranu3aimm» https://www.nntu.ru/sveden/accenv/

Tabmuma 9.1 - OGpa3oBaTenbHbIC PeCYPCHI I HHBATHIOB U vl ¢ OB3

Ne Ilepeyens 00pa3oBaTeIbHBIX pecypcoB, NPH- CaeJleHHS 0 HAJMYHNH CHEIUATBHBIX TEXHHYECKHX CPeACTB
CIOCOOJIEHHBIX /15 MCIO0JIL30BAHMS HHBAJIUAA- | 00y4eHHs KOJJIEKTHBHOIO M MHAMBHIYAJIbLHOIO M0JIb30BA-
mu u Junamu ¢ OB3 HUSA
1 OBC «KoHCyNbTaHT CTYIEHTa» 03ByYKa KHHUT M YBEIMYCHUE MIpUPTA
2 9BC «Jlanb» criennatbHOe MOOMIIEHOE TIPUIIOKEHUE - CHHTE3aTOP PeUH,
KOTOPBIH BOCIIPOM3BOANT TEKCTHI KHUT M MCHIO HABUTAINH
3 9BC «¥Opaiit» BepcHs s cabOBHISIIIAX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOAMMOE JJs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE

J1sl KOHTaKTHOM U CaMOCTOSATENIbHOM paboThl 00Y4atOLIMXCs BBIICIEHBI TOMEIICHHUS, OCHAIIEHHBIE
KOMITHIOTEPHOM TEXHUKOU € MOAKIIOUeHHEM K ceTr "MHTepHeT" n oOecriedeHrueM JOCTyma B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely OpraHU3allu:

—  3aJ] 3JEKTPOHHO-WH(OPMAIIMOHHBIX pecypcoB (aym. 2210 — 11 kommbroTepos, aya. 6119 — 9

KOMIIBIOTEPOB);

— YUTAJBHBIA 3aJ1 OTKPHITOTO J0CTyMa (aya. 6162 — 2 koMIbIOTEpa);

— ayn. 2303, 2202, obopynoBanubie Wi-Fi.

[lepeueHp MaTepuanbHO-TEXHUYECKOTO 00ecreueH s, HeOOXOIMMOTro Uil peau3aliy MporpaMMbl
OakanaBpuaTa ¥ IPOBEICHUsI TA0OPATOPHBIX padOT JIJIsl CTY/ICHTOB OYHOTO OOyUYEHHsI, BKIFOUAET B CeO:

1. Komnsrorepusie knaccel HI'TY um. P.E.AnekceeBa (6 kopmyc HI'TY, aynutopun 6342, 6339),
OCHAIIIEHHbIE HEOOXOUMBIM 000PYAOBAHUEM, TEXHUYECKUMHU U 3JIEKTPOHHBIMH CPEACTBAMH OOYUYEHHS U
KOHTpPOJIS 3HaHUH cTyneHTOB (12 pabounx MecT), 000pyAOBaHHBIX KOMIIBIOTEPAMH:

— mporueccop: CPU IntelCore i3-2120 3.3 GHz;
— MarepuHckas miata: Asus p8h61-M LX2;
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onepatuBHas namste: 4 Gb (2*2Gb) DDR 3;
s)kectkui quck: 500 Gb.

¢ makeramu [10O 0o01ero Ha3HAYEHUS;

Windows 7;
Linux;
Open Office.

2. KommiekTsl yueOHOTO 000pYIOBaHMS ISl U3YYCHUS MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUICPOB,
BKJIIOYAIOLIHE B ce0sl:

OTJIaJI0YHBIE TIATH ¢ MUKpOKOHTpoiuiepoM ATMega328P;
OTJIaI0YHBIE TIATHI ¢ MUKPOKOHTpoJutepom STM32f103c8t6;
MaKETHBIC IJIaThl U COSAMHUTENLHBIC TIPOBOJIA JUII MOHTaXKa CXEM;

Ha0Op COMPOTHUBJICHUHN pa3au4yHOro HomuHana (MomHocTh 0.25 Bt, HOoMunHain ot 10 Om mo 10
MOw, BKJITIOYUTEIBHO);

Ha0Op NEPEMEHHBIX COMTPOTHBIICHHIA;

HA0Op KOHJICHCATOPOB, BKIIIOYAs AJIEKTPOJIUTUICCKIE KOHJCHCATOPHI Pa3InIHON EMKOCTH,
Ha0Op OUMOJIAPHBIX TPAH3UCTOPOB MAJION MOIIHOCTH;

Ha0Op TOJIEBBIX TPAH3UCTOPOB MAJIOW MOIITHOCTH;

HaOop cBeToAMO0B, BKitouass RGB cBeToanosr;

LCD nguciuien;

IarOBbIC JIBUTATEIIH;

JIBUTATEIIN TIOCTOSTHHOT'O TOKA ¢ pabounM HarpsbkeHueM S B;

Ha6op1)1 SJICKTPOHHBIX AATYHUKOB: JATUUK TCMIICPATYPhI, HUPOMCTP, JATUUK BJIAJKHOCTHU U JaBJIC-
Hus, Y3 gatuuk paccTosiHUS, EMKOCTHOM MUKPOQOH, 3-0CEBOI akcenepoMeTp, TEH301aTUHK;

USB-kabenb /Ui MOAKIIOUEHUs OTIaJ0YHOMN TUIAaThI K IEPCOHATLHOMY KOMIIBIOTEDY;
KHOTIOYHAs KJIaBUATYypa;

Ha0Op ANEKTPUUECKUX KHOTIOK M KHOTIOYHBIX MEPEKIII0YaTeNeH;

OJIoK muTaHus Ha 5 B 11715 MOAKITI0YeHUSI MUKPOKOHTPOJLIIEpa

[Tepedyens MaTepuaIbHO-TEXHUYECKOTO 00ECIIeUeHHUs, HEOOXOIMMOTO /ISl peaTu3alii TPOTrPaMMBbI
OakanaBpuaTa U MPOBEACHHS Ta0OPATOPHBIX PadOT I CTYAEHTOB OYHOTO, OYHO-320YHOTO U 3a0YHOTO
00y4eHUs1, BKIIFOYAET B c€0s1 KOMITHIOTEPHBIE KJIACCHI

1.

Ayo. 5412 kaghedpuvl «Boruucnumenvule cucmemovl U MexXHo102UUY,

KoMIbroTepsl  OCHAIllEHHBIE HEOOXOIMMBIM 00OpPYIOBAHHEM, TEXHHYECKMMH W 3JIEKTPOHHBIMU
cpeacTBaMHd OOYYEHHS M KOHTPOJS 3HAHWN CTYACHTOB. 6 pPabOYMX MECT, BKIIOYAIOIINX MOHOOJIOKH
Lenovo S710 Intel Core i3-3240/4 Gb RAM, B cocraBe JIOKaILHON BEIYACIUTEILHON CETH, C TOKIIIOYE-
HHEM K ceTr VIHTepHeT.

[Maketsr [1O (munensunonnoe): Jutenszus Windows OEM (Bxojwiia B mocTaBKy MOHOOJIOKOB)

IMaxets ITO (pacmpocTpaHseMoe o CBOOOTHOMN JTUIICH3HH):

2.

GCC — GNU Compiler Collection — cBo60aHO pacmpocTpaHseMas KOJUICKIIUS KOMITHISTOPOB
s C, C++ (https://gcc.gnu.org/);

Python 3.X — s13bIK MporpaMMupoOBaHus U cpeacTBa pazpadorku (https://python.org/)

Eclipse (https://www.eclipse.org/)

Palanteer (https://github.com/dfeneyrou/palanteer)

git (https://git-scm.com/)

Ayo. 5422 kagheoput « Boruuciumenvuvie cucmemuvl U mexHo102UUY,

KowMmmbroTepsl OCHaIlleHHBIE HEOOXOTUMBIM O0OpYAOBAaHUEM, TEXHUYECKUMH H JJICKTPOHHBIMU
cpeacTBaMu OOy4YeHHUS W KOHTPOJIA 3HAHWM CTYIEHTOB. 5 pabouMX MECT, BKJIIOYAIOUIUX IEPCOHATIbHBIE
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kommetoTepsl Intel Core 15-9400/8 Gb RAM (5 mit.), B cocTaBe JIOKaTbHOW BBIYUCIUTEIHLHON CETH, C MOJ-
KJIFOYEHUEM K ceTH MHTepHeT.
[Takets! [1O (pacmpocTpansemMoe Mo CBOOOTHOM JTUIICH3UH ):

Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)

GCC — GNU Compiler Collection — cBo601HO pacmpocTpaHseMas KOJUICKIUS KOMITUISTOPOB
st C, C++ (https://gcc.gnu.org/);

Python 3.X — s3bIk MporpammupoBanus U cpencTa pazpadorku (https://python.org/)

Eclipse (https://www.eclipse.org/)

Palanteer (https://github.com/dfeneyrou/palanteer)

KiCad (KiCap (https://www.kicad.org/)

ArduinolDE (www.arduino.cc)

git (https://git-scm.com/)

KoMIutekTsl yu4eOHOro 000pyIOBaHUS U U3YUCHHS MTPOTPAMMHUPOBAHKS MUKPOKOHTPOJUIEPOB, BKIIOYA-
folme B ceos:

OTJIaJIOYHBIC TUIAThl ¢ MUKpOKOHTpoJuiepoM ATMega328P;
OTJIaI0YHbIE TIATHI ¢ MUKPOKOHTpoJutepom STM32f103c8t6;
MaKETHBIC IJIaThl M COSAMHUTEIHHBIC TPOBOIA JUISI MOHTAXKA CXEM;

Ha0Op COMPOTHBJICHUI pa3auyHOro HomuHana (MomHOcTh 0.25 BT, HOMuHan ot 10 Om mo 10
MOM, BKIIOYHUTETBHO);

Ha0Op MepEMEHHBIX COMPOTUBIICHUI;

Ha0Op KOHJIEHCATOPOB, BKIIIOUAs AJIEKTPOIUTUUECKIE KOHJECHCATOPHI pa3NuYHON EMKOCTH;
HaOOp OUTIONIAPHBIX TPAH3UCTOPOB MAJIO MOIITHOCTH;

Ha0Op MOJIEBBIX TPAH3UCTOPOB MAJION MOITHOCTH;

HaOoOp cBeToAMOI0B, BKitouass RGB cBeToamosr,

LCD pucmuien;

[IaroBbIE€ IBUTATENN;

JIBUTATEIIN MIOCTOSIHHOTO TOKa ¢ pabounM HanpsbkeHueM S B;

HAOOPBI AMEKTPOHHBIX JATYMKOB: JaTUUK TEMIIEPATYypbl, TUPOMETP, TaTUUK BIAKHOCTH U J1aBiie-
Hus, Y3 gaTumk paccTOsIHUS, EMKOCTHONM MUKPOQOH, 3-0CeBO aKkcelepoMeTp, TEH30/1aTUHK;

USB-kabenb 15t TOAKITIOUEHHSI OTIJI0YHON TUTAThI K IEPCOHATHHOMY KOMITBIOTEPY;
KHOTIOYHAs KJIaBHATYpa,

Ha0O0p AMEKTPUYECKUX KHOMOK M KHOMIOYHBIX MepeKIouaTeieH;

010k muTaHus Ha 5 B 11151 MOAKIIIOYEHUsSI MUKPOKOHTpOJLIepa

Taxoke, 1UIsI CaMOCTOATEIBHON PaObOTHl 00YJArONTUXCS BBIJCIICHBI TTOMEIICHHS, OCHAIEHHBIE KOM-
NBIOTEPHON TEXHUKOHN ¢ moakitodeHneM k cetu "MHrepHeTr" n obOecriedeHHeM JOCTYIa B AJICKTPOHHYIO
nH(})OPMAITMOHHO-00Pa30BATENBHYIO CPEly OPTraHU3aAINH:

aynuropus 6543;

aymuropus 6545 (ITpoextop Accer — lt; TTK nHa 6a3e IntelCoreDuo 2.93 I'T, 2 I'6 O3V, 320
I'6 HDD, monutop Samsung 19° — 11 wr. IIK moakmrouens! k cetr «IHTEpHET» U 00eceun-
BAIOT JIOCTYII B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA).

11. METOAUYECKHE PEKOMEHJIAIIUU OBYYAIOIIUMCA 110 OCBOEHHUIO

JUCIHUATITAHBI

11.1 O0mue MeToaAMYECKHEe PEKOMEHJANMHU 1JIsi 00y4arOIIMXCS MO OCBOCHHMIO M CUHMIIIMHBI,
o0pa3oBaTe/IbHbIE TEXHOJIOTHH
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https://releases.ubuntu.com/20.04/
https://www.eclipse.org/
https://github.com/dfeneyrou/palanteer
https://www.kicad.org/
https://git-scm.com/

JIMCLMIUIMHA pealn3yeTcss MOCPEICTBOM IPOBEACHUS KOHTAKTHOW palbOThl ¢ OOy4YaromMMUCs
(BKJItOUAsl IPOBE/ICHUE TEKYLIEr0 KOHTPOJSI YCHEBAEMOCTH), CAMOCTOATENIBHOM paboThl 00ydaromMXcs U
IIPOMEKYTOYHOM aTTECTALUU.

[Ipn npenopaBanuy nUCUMIUIMHBL «VHTErpUpOBaHHBIE M3MEPUTENBHO-YIIPABIIIOIUE CUCTEMBD,

UCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJOTUH, TO3BOJIAIOLINE MOBBICUTh AKTUBHOCTh CTY-
JICHTOB IIPU OCBOCHUHU MaTepualla Kypca U IpeAoCTaBUTh UM BO3MOXKHOCTb 3(h(peKTHBHO peanu3oBaTh 4a-
CBbl CAMOCTOSITENIbHON PabOTHI.

Bech neKIMOHHBIN MaTepUall Kypca MOKET CONPOBOKIATHCS KOMIIBIOTEPHBIMU IIPE3CHTALUSAMU, B
KOTOPBIX HATJISAHO MPENOAHOCATCS MaTepuall pa3InYHbIX Pa3/ieioB Kypca U 4TO JTaeT BO3ZMOKHOCTH 00CY-
JUTb MaTEpPHUAl CO CTYJACHTAMM BO BpeMs YTCHMS JICKIUI, aKTUBUPOBATh UX JEATECIBHOCTb IIPU OCBOCHUU
MarepHaia. DJIEeKTPOHHBIC MaTepPHajbl JEKIHA B MEPHO JAUCTAHIMOHHOTO OOYYEHHUS OTIPABIISAIOTCS IO
3JIEKTPOHHOM TOYTE Ha ajgpeca TPyHI M MOTYT OBITh MOJYYEHBI IO YTEHUS JIGKUUH M MpopabOTaHbl CTY-
JICHTaMH B X0JI€ CAaMOCTOSITEIbHON pabOThI.

Ha nexkuusx, npakTHUECKUX 3aHATUSAX PEANU3yIOTCS HHTEPAKTUBHBIE TEXHOJIOTHH, IPUBETCTBYIOTCS
BOINPOCHI U OOCYXXJEHMSI, UCHOJIb3YETCsl JTMYHOCTHO-OPUEHTUPOBAHHBIN MOJXO0J, TEXHOJOrHsl paboThl B
MaJIbIX TPYyMIax, YTO MO3BOJIET CTY/AEHTAaM MPOSIBUTH CE0s, MOJIYYUTh HABBIKM CAMOCTOSITEIBHOIO H3YyYe-
HUS MaTepuaa, BBIPOBHATh YPOBEHb 3HAHUN B I'PYIIIIE.

Bce Bompochkl, BOSHHMKIINE IPU CaMOCTOATENBHOW paboTe Hall JOMAIIHAM 3aJaHHEeM IOAPOOHO
pa3buparoTcs Ha J1aOOpaTOPHBIX 3aHATUAX U JeKUusAX. [IpoBoIATCS MHAMBUyadbHbIE U I'PYINIIOBbIE KOH-
CYJbTAallMM C HCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHH: 3JEKTPOHHAs MOYTa, MEC-
cenkepsl, Zoom, Discord.

WNHunuupyercs akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS 3aJaHue JIFOObIX BOIPOCOB 10 MaTepuaiy,
IIPAKTUKYETCS NHIUBUYalIbHBIA OTBET HA BOIIPOCHI CTYAEHTA, PEKOMEHYIOTCSI METOBI YCIIEIHOI'O CaMO-
CTOATEIBHOTO YCBOCHHUS MaTepuasa B 3aBUCUMOCTH OT YPOBHS €ro 0a30BOi OJrOTOBKH.

JUist OLleHKHM 3HaHUH, YMEHH, HABBIKOB M YPOBHS C()OPMUPOBAHHOCTH KOMIIETEHIIMUA TPUMEHSIETCS
OaJIbHO-PEUTUHIOBAsI CUCTEMAa KOHTPOJISL U OLIEHKU YCIIEBAEMOCTHU CTY/IEHTOB B MPOIIECCE TEKYIIETO KOH-
TPOJIS.

[IpomexyTouHas aTTecTalus MPOBOJUTCS B pOpME 3K3aMeHa C YUETOM TEKYIIEeH yCIIeBaeMOCTH.

PesyabTaT 00yueHnsi cuutaercs c()OpPMHPOBAHHBIM HA NMOBBIINICHHOM YPOBHE, €CJIM TEOPETH-
YECKOE€ COJIepyKaHhe Kypca OCBOEHO MOJTHOCThIO. [Ipu yCTHBIX coOeceloBaHUSAX CTYAEHT HCUEpPIbIBAIOIIIE,
NOCJIEI0BATENBHO, YETKO U JIOTHYECKH U3jaraeT yuyeOHbIi MaTepuall; CBOOOIHO CIPABISETCS C 3alaHUSIMH,
BOIPOCaMHU, UCTIOJIb3YET B OTBETE JIOMOJHUTENbHBIN MaTepuai. Bee npegycMoTpeHHble pabouelt yueOHOi
IPOTPaMMOii 3a/1aHUS BBIITOJHEHBI B COOTBETCTBUH C YCTAHOBJIEHHBIMU TPEOOBAaHUSMM, CTYJEHT CIOCOOEH
AHAJIM3UPOBATH MOJYUEHHBIE PE3YJIbTATHI, IPOSIBIISET CAMOCTOSTEIbHOCTD ITPHU BBITOJIHEHNUH 3aJJaHUM.

PesyabraT 00y4eHusi cunraercsi cOPMHUPOBAHHBIM HA MOPOTrOBOM YPOBHE, €CIIM TEOpETHYE-
CKO€ Coj/Iep KaHMe Kypca OCBOEHO MOJHOCThIO. [Ipm yCTHBIX cobeceJOBaHMIX CTYAECHT MOCIEI0BaTENbHO,
YeTKO M JIOTMYECKH M3JaraeT y4yeOHBbI MaTepHall; CIpaBIIeTCs ¢ 33JaHUSMH, BOMPOCAMH, TPEOYIOLINX
NPUMEHEHUs 3HaHWI; Bce MpeayCMOTpeHHbIe pabouell yueOHOM mporpaMMoi 3a/1aHus BBITIOJHEHBI B COOT-
BETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAaHUSMH, CTYACHT CHOCOOEH aHAJIM3HPOBATH MOJYYEHHBIE pe3ylbTa-
ThI; IPOSIBJISIET CAMOCTOSITENIbHOCTD MPU BBITNIOJHEHUHN 33aJaHU.

PesyabTaT 00yueHus cuutaercs Hec(pOPMHPOBAHHBIM, €CIIM CTYACHT IIPH BBIIIOJIHEHUY 3aJaHUN
HE JIEMOHCTPUPYET 3HAHUN y4eOHOro MarepHasa, TOMyCcKaeT OUIMOKH, HEYBEpEHHO, C OOJBIIMMHU 3aTPYI-
HEHMSMU BBITIOJHSET 33/1aHuUsl, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH, KaueCTBO BBIITOJHEHHBIX 33/1a-
HUI HE COOTBETCTBYET YCTaHOBJICHHBIM TPEOOBAHMSIM, KQU€CTBO MX BBIIIOJHEHUS OLIEHEHO YHCIIOM 0alljioB
HWKE TPEX IO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET IOIIOPOTOBOMY YPOBHIO.

11.2 MeToauyeckue yKazaHus A 3aHATHI JEKIIHOHHOIO THIIA

JIEKIIMOHHBIN KypC MPEAINONAracT CUCTEMaTU3UPOBAHHOE M3JI0KEHNE OCHOBHBIX BOIIPOCOB TEMATH-
YEeCKOro IjiaHa. B xo/ie JTEeKIMOHHBIX 3aHATUI pacKpbIBalOTCs 0a30Bble BONPOCHI B paMKax KaXA0H TeMbl
JUCIHUILIAHBI (Ta0uunsl 5.4, 5.5, 5.6) . O003HaYaI0TCs KIIFOUEBBIC aCIIEKThI TEM, a TAKXKE JEIAl0TCs aKIIeH-
Thl Ha HauOoJIee CIIOKHBIE M Ba)XKHbIE MOJO0KEHUS U3y4aeMoro Marepuana. Marepuansl JEKIUH ABISIOTCA
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OTIOPHOM OCHOBOM JJIS1 MOATOTOBKM O0YYaIOUIMXCS K JIAOOPaTOPHBIM paboTaM M BBITIOJIHEHUS 3aJaHHi ca-
MOCTOSATENIBbHOM paboThl, @ TAKXKE K MEPONPUATHIM TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHON
aTTeCTAalUU 1O AUCIUTIINHE.

11.3MeToauyeckue yKa3aHusl M0 OCBOEHUIO JUCIHUIJIMHBI HA JJa00OpaTOPHBIX padoTax

[TonroToBKy K Kax/10# 1abopaTopHOii paboTe CTYACHT JOJDKEH HAa4aTh ¢ O3HAKOMIICHUS C IJIAHOM
3aHATHS, KOTOPBIM OTpaXxaeT colepkaHue NpeanokeHHoH Tembl. Kaxias BbloaHEeHHas padota ¢ odopm-
JICHHBIM OTYETOM IO/JICKHUT 3aIUTE Y MIPETI01aBaTEs.

[Ipu oueHnBaHUM 1a00PATOPHBIX pabOT yUUTHIBAETCS CIIEAYIOLIEE:

— Ka4ecTBO BBIIIOJHEHHUS MIPAKTUYECKON YacTH pabOThl M CTENIEHb COOTBETCTBHSI PE3YIbTATOB paOOTHI
3aJJaHHBIM TPEOOBaHUM;
— KadecTBO o(OpMIICHHS OTYeTa 0 padoTe;
Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

11.4 MeToauyeckne yKa3aHHsl 0 OCBOEHHUIO JUCHUILIMHBI HA KYPCOBOii padoTte

KypcoBast pabota He mperycMOTpeHa y4eOHbBIM MIJIAHOM

11.5 MeToauyecKkue yKa3aHusl 10 CAMOCTOSITeILHOI padoTe 00yUyaommxcsi

CamocrosiTenbHas pabota obecreuyuBaeT MOArOTOBKY OOy4arolerocss K ayJUTOPHBIM 3aHATHIM U
MEpONPHUATHIM TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOYHOH aTTecTaliy 1o U3ydaeMoi aucuuiuiibe. Pe3ynb-
TaThI ATO MOATOTOBKU MPOSBIAIOTCS B aKTUBHOCTH 00YYarOIIErocsl Ha 3aHATHAX M B Ka4€CTBE BBITTOJIHEH-
HBIX NTPAKTUYECKUX 3aaHUN U JpyruX (OpM TEKyIIEro KOHTPOJIS.

[Ipu BBITIOTHEHUH 3aJlaHUN JII CAMOCTOSITEILHOM pabOThl peKOMEHayeTCs mpopaboTka maTepua-
JIOB JICKIUH MO K10l NpoilieHHON Teme, a Takke M3ydyeHHE PEeKOMEHAYeMOH JMTepaTyphl, IPecTaB-
neHHou B Paznene 7.

B nponecce camocrosiTebHON pabOThI IPU U3YYEHUH AUCLHUIUIMHBI CTYJIEHTHI MOTYT paboTaTh Ha
KOMITHIOTEPE B CHEIHMATM3UPOBAHHBIX ayAUTOPHUSIX U CAaMOCTOSATEIIbHONW paboThl, yKa3aHHBIX B Pa3nene
10. B aynutopusx uMeeTcs JOCTYI Yepe3 MHPOPMaLlMOHHO-TEIEeKOMMYHUKAIMOHHYIO ceTh «HTepHeT» K
3JEKTPOHHOU MH(pOpMallMOHHO-00pa3oBaTenbHoi cpene yHuBepcutera (QMOC) u snexkTpoHHOM 61bIMO-
teuHoi cucreme (OBC), rae B 27eKTPOHHOM BHUJE pacnojararoTcst yueOHble U y4eOHO-METOANYECKHE Ma-
TEpUaNbl, KOTOPBIE MOTYT OBITh MCITOJIE30BAHBI ISl CAMOCTOSTEIBHON pabOTHI MPH W3YYEHUH TUCIIHILIU-
HBI.

OIEHOYHBIE CPEACTBA JIs1 KOHTPOJIA OCBOEHUA JUCHUITIMHBI

12.1 TunoBble KOHTPOJIbHBbIC 3aJaHUs WJIM HHbIe MAaTepHaJbl, HeOOX0AUMBbIe /Sl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA B X0/I€¢ TEKYLIEr0 KOHTPOJIsl YCIIeBAeMOCTH

JUig TeKyniero KOHTPOJISl 3HAHUM CTYIEHTOB IO JUCLUUIUIMHE IPOBOAUTCS KOMILIEKCHAS OLICHKA
3HAHUI{, BKIIIOYAIOIIAsl BBIOJIHEHNE U 3alUTY Ja00paTOpHbIX paboT AJIsl CTYAeHTOB 04HOM Gopmbl 00Yy-
YyeHHs1. 3a4eT Ui CTYIEHTOB OYHOHM (popMbl 00yueHus B 6 cemectpe, A CTYACHTOB OYHO-3a04HON (op-
MbI 00y4YeHHS B 8 cemMeuTpe, sl CTYIEHTOB 3a04HON (opMBbl 00yUeHus Ha 2 Kypce.

Tunosble 3aianus A 1a00OpaTOPHBIX pabOT MPUBENEHBI B y4EOHO-METOIUYECKHX MOCOOMSIX MO
IPOBEICHUIO JIAOOPATOPHBIX PadoT.

KypcoBas paboTa He nmperycMOTpeHa yueOHbIM IIIIaHOM.

TumoBbIe BOIIPOCHI I IPOMEKYTOYHOM aTTecTallud B opMe 3adera IJisl CTY/IeHTOB Bcex gopm
00yuyeHus:

HNudopmanus. Meps! nuadopmaruu no XapTiu.

Meps! uadopmaruu lllennony, Konmoroposy.

OHTpoONUs B U3MEPUTENIBHBIX CUCTEMAX.

NudopmarnmonHas mpomyckHasi CrmocoOHOCTh KaHalloB cBsizu. Teopema Illennona. Teopema Ko-
TEIbHUKOBA.

5. ApXUTEKTypa UHTETPUPOBAHHBIX HH(POPMALIMOHHBIX CUCTEM MPEANPUITHI.

el e
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.

49.
50.

TexHonoruu HMHTErPUPOBAHHBIX aBTOMATHU3HPOBAHHBIX IIPOU3BO/ICTB. TexHonoruu
CAD/CAM/CAE/PDM. Cucrems EPD.

ApXHUTEKTypa MHTEIPUPOBAHHBIX CHUCTEM YIpaBieHUs. VIHTerpupoBaHHbIE CUCTEMbI YIPABICHUS
IIPEAPUATHEM.

@WIbTPBI CUTHAJIOB, OCHOBHBIE OIIPE/IECIICHUE U XapaKTEPUCTUKH.

OUIbTPbl HUKHUX YacTOT, BEPXHUX YACTOT, IOJIOCOBBIE U 3arpaxIatoIine GUiIbTpbl.
®unbTpsl barrepsopra u beccens.

Mogenu pacuera punbTpos barrepBopra N-ro nopsaxa.

OunbTpel YeoOblmesa.

OnnunTuyeckue GUuiIbTpbl.

AYX n ®UX duibTpa.

Onepannonnsle yeunutenu. IlapameTpsl onepalMOHHBIX yCUIUTEIEH.

OO6m1as cxema BKJIIOYEHHUS OnepalimoHHoro ycuiutens. Museptupyromiee Bkitouenue OV.
Heunseptupytrouiee u auddepennnansuoe Bitoyenue OY.

Peamuzanus ¢punetpoB barrepsopra HY nHa OV.

Peanuzanus ¢unsrpoB barrepsopra BY Ha OV.

W3mepuTenbHbIi yCUIINTEb.

JlaTuuku TeMneparypbl U TEH30PE3UCTUBHBIE JATUUKH.

WHAYyKTUBHBIE U EMKOCTHBIE JATUHUKH.

[Tbe301aTunKy. Y CUIINTENN CUTHAIIOB C IIbE€30JaTYUKOB.

W3mepuTenbHbIe yCUIINTENN Ha HECYIEH JacToTe. JleTEKTUpOBaHUE CUTHAJIOB.
JIuneiliHble CUCTEMBI.

JInHeliHbIe Ka3yanbHbIE TMHAMUYECKUE CUCTEMBI.

Henunelinble cucTemsl.

3anauu cuctemMHol quHamuku. Oynkuus upaka.

[TepexonHas 1 UMIYJIbCHASI XaPAKTEPUCTUKN JTMHENHOMN CHCTEMBI.

CBs13b MeX/1y IEpEXOHON U UMITYJIbCHON XapaKTePUCTUKON JTMHEHHOMN CUCTEMBI.
Tunosble 3aa4n yIIpaBJICHHUS.

OTanbl NPOEKTUPOBAHUS CUCTEM YIIPABJICHHUS.

HckyccTBennblie HelipoHHble ceTH (MHC) : ocHOBHBIE MOHATHS U ONIPEEIEHHS.
UcnonwszoBanne MHC 11 nocTpoeHus CUCTEM CIEASILErO yIpaBIeHHUs.

KBanroBanue curnanos. [Tapamerpsr ALIIT.

[TorpemrHocTr aHanoro-1u@poBoro mpeoOpa3oBaHuUs.

Mertozab! ananoro-uugposoro mnpeodpazosanus. ALl napannensHoro npeoOpa3oBaHusi.
ALII nopa3psgHOro KOAUPOBAHUS.

MHoOrokaHaibHbIN BBOJI CUTHAJIOB.

OTkpeITEIC cucTeMBbl. TexHoornn KiueHT-cepBep. SQL-cepBepsr.

SQL. Tumnsl nanseix. Coznanue tadbmaun. OrpanuyeHrs. MaHUIyIMpOBaHUE TAHHBIMHU.
Omneparops! BeIOOpKH. 3anpockl. Co3aaHue 3aMpocoB ¢ noa3anpocaMu. .MHOTroTabIu4HbIe 3anpo-
CBL.

[Tonnep>xanue HEeTOCTHOCTH TAHHBIX.

[Tosp30BaTeny U UX NPUBWIETUH. Y IIPABIECHUE JOCTYIIOM.

Apxutektypsl FS u RDA.

Apxutextypsl DBS u AS.

AxtuBHbIe cepBepa B/I.

Pacnpenenennsie 6a3bl JaHHBIX. TeXHOJIOTHU pacrpesielleHHOW 0O0paboTKH JaHHBIX M THPAXKUPO-
BaHUS JaHHbIX.

Tpan3zakuuu. PactipeneneHHble TpaH3aKIKH.

MonwuTops! TpaH3akiuid. biiokupoBku. YnpasieHue OJIOKHPOBKaMHU.

B momHOM 00BeMe OIOCHOYHBLIC CPCACTBA UMCIOTCA Ha Ka(bez[pe «BpIUMCINTEIBHBIE CUCTEMBI U
TCXHOJIOTHUHN. OH@HO‘IHLIC CpcaAcTBa MOI'yT OBITH IIOJIYUYCHBHI 110 Tpe60BaHI/II-O.
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YTBEPXAIO:
Jupexrop uncturyra MPUT

« 7 2023 .

JIncT akTyajaM3anuu padoyeil mporpaMMbl IUCHHIIIHHbI
«b1.B.J1B.9.1 MaTerpupoBaHHbIE U3MEPUTEILHO-YITPABIISIOIIAE CUCTEMBD)
UHJIEKC 110 y4eOHOMY IIIaHy, HAaMMEHOBAHHE

TSl TIOATOTOBKH §aKAJaBPOB/ CIICIIHATMCTOB/ MAaruCTPOB

Hamnpasnenue: {mudp — Hazanue} 09.03.01 Mudopmarnka U BEIYMCIUTEIbHAS TEXHUKA
HanpaBneHHOCTh: BblaucianTenbHble MAIIMHbI, KOMIUIEKChI, CACTEMBI U CETH

®opma 00yueHHUs o4YHasl, OYHO-3a09Hasl, 3a04HAasI

I'ox mavana moaroroBku: 2023

Kypc 3.4

Cemectp 6,8

B pabouyro mporpammy He BHOCSTCS m3MeHeHHs. [Iporpamma akryammsupoBana s 2023 r.
HayaJja MoJArOTOBKHU.

Pa3zpabotuuk (n): _ Maprteinos JI.C.
(®PUO, yueHas cTeneHb, yueHOE 3BaHHE) < » 20

PaGouas mporpamma nepecMmoTpeHa u ogodpeHa Ha 3acempanuu kapeapsr BCT
IpoTOKOJI Ne OT «__ » 20 T

3aBeyromnuit kageapou

JIner akTyaM3auuu NPUHAT HA XPaHeHHe:

3aBeayromuii Beimyckarornieit kageapoit BCT « » 20 1.

Metonuueckuii otnen YMVY: « » 20 1.
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