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Hamnpasnenune noarorosku: 09.03.01 MupopmaTika 1 BBIYUCINUTENbHAS TEXHUKA

Hamnpasnennocts: IIporpammuoe obecrieueHne CpeicTB BEIYUCIUTEILHON TEXHUKU U aBTOMa-
TU3UPOBAHHBIX CUCTEM

®opma 00yueHHs: O4YHasi, OYHO-3a04UHAasl, 320UHAs
['ox Hayana MOATOTOBKU 2025

Brimyckarommas kadenpa BCT
Kadenpa-pazpabotunk BCT

O0beM TUCIUIIINHBI 7212

4acoB/3.e
HpOMe)KYTO‘IHaH arTecranmda 3a4cT

Pa3pabotuuk: Maprteos JI.C., cT. pemn.

Hwxuuit Hosropoa 2025



Pabouvas mporpamMma AUCHUIUIMHEL pa3paboTaHa B cOOTBETCTBHU ¢ DeaepabHBIM TOCYAapCTBEHHBIM
oOpasoBarenbHBIM CTaHaapTOM Bbiciiero oopaszoBanus (PI'OC BO 3++) mo HampaBiaeHHIO MOATO-
toBkH 09.03.01 MudopmaTnka u BEIYUCIUTENbHAS TEXHHUKA, YTBEpKIeHHOTO npukazom MHWHOBP-
HAYKHU POCCHUMU ot 19 centsiops 2017 roga Ne 929 Ha ocHOBaHMHM y4€OHOTO TUIaHA TIPHHSITOTO
YMCHITY
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Pabouas nporpamma ogobOpena Ha 3acegannu kadgenpsl BCT nmporokon ot 05.03.2025 Ne6

W.o. 3aB. kadenpoii 1.1.H, 1o1eHT, JKeBHepuyk /[.B.

(moamnuce)
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22.04.2025 Ne3

PaGouas nmporpamma 3apeructpupoana B YMY, peructpanuonnsiii Ne 09.03.01-11-57

Havansauk MO Cesprokosa E.I'.

3aBenyromas otaenom komiuiekroBanusa HTh H.U. KaGanuna

(moxnuce)
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1. IEJH 1 3AIAYA OCBOEHUS TMCHUTIIVHBI

1.1 Heab ocBOEHUS TUCHUILIHHBI

[{enbr0 OCBOCHUS TUCUIUTLINHBI SIBISICTCS Pa3BUTHE KOMIIETCHIIMI B 00JIACTH COBPEMEHHBIX TEXHO-
Jorui pa3pabOTKU HHTETPUPOBAHHBIX HHPOPMAITMOHHO-U3MEPUTEIBHBIX U YIPABISIOIIUX CUCTEM.

1.2 3agayu ocBOEHUS TUCHUIIHHBI (MOYJIA)

I[I/ICHI/IHJ'II/IHa «HHTGFpHpOBaHHHC N3MCPUTEIIBHO-YIIPABIAOIINEC CUCTEMBI CHOCO6CTByeT noaro-
TOBKC CTYACHTOB K PCIICHUIO CICAYHOIINX HpO(i)CCCI/IOHaHBHBIX 3aagay:

1.

2.

7.

2.

[IpoBenenue ananusza MHOOPMALMOHHBIX MPOLECCOB B MHPOPMAIIMOHHO-U3MEPUTEIbHBIX CH-
cTemMax.

Pa3zpaboTka rereporeHHbIX HH(POPMAITMOHHO-U3MEPUTENBHBIX cUcTeM Ha DBM u Mmukpo-2BM.
[TpoexTrpoBanue UHTEPPEHCOB ISl B3aUMOACHCTBHS ONepaTopa ¢ MpOorpaMMHO-aNnapaTHBIM
KOMIUIEKCOM MH()OPMALIMOHHO-U3MEPHUTENIBHBIX YIIPABIISIFOIINX CUCTEM.

AHanu3 ¥ 00OCHOBaHHBIM BBIOOpP ApXUTEKTYp MPOrPAMMHOIO M alIapaTHOro oOecreyeHUs
MPUMEHHUTEIIHFHO K pelIaeMbIM 3a7adaM cOopa U o0paboTku MHGOPMAIIUU B PEKUME MSITKOTO
peanbHOrO BPEMEHMU.

Pa3pabartbiBaTh yCTpoicTBa conpsbkeHus ynpasistomux 9BM, Bxiouas Mmukpo-9BM, ¢ 00b-
€KTaMU KOHTPOJISL U yIIPaBJICHHUSL.

[IpoexktupoBath nudpoBsie GUIBTPHI A 00padOTKU AaHHBIX. Pa3pabaTeiBaTh MporpamMMbl IS
MOTOKOBOH (PHIIBTPAINH JAHHBIX.

TectupoBanue u otnaaka padoThl MPOTPAMMHO-AMNNAPATHRIX KOMILIEKCOB.

MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

VYuebnast nuctummHa «VHTErpupoBaHHBIE W3MEPHUTENBHO-YIpaBisitomue cucremsn» b1.B.J[B.9.1
BKJIIOYEHA B IE€pPEeYeHb AMCLUIUIMH 110 BBIOOPY (3aIpoCy CTYIEHTOB) BAPHMATUBHOM YacTH JUCLUIUIMH
(popmupyemoii ydyacTHUKaMHU 0OOpa30BaTENIbHBIX OTHOLIEHW), HAlpaBJICHHBIA Ha YIiIyOJ€HHE YPOBHS
OCBOeHMs KomnereHumi. [ucuuminna peanusyercs B coorBeTcTBUU ¢ TpeboBanusmu ®PI'OC, OIT BO u
VII, no 1TaHHOMY HaNPABJIECHUIO TOATOTOBKHU.

Hucnunnuna 6a3upyercs Ha TUCHUILIMHAX MPOTpaMMbl OakanaBpuata mo HarpasieHuto «udop-
MaTUKa M BBIUMCIHUTENIbHAS TexHuka» npoduisa «IIporpammHoe obecrneueHue CpesiCTB BBIYUCIUTEIHHON
TEXHUKH U aBTOMATU3UPOBAHHBIX cUCTeMY. [IpeaIecTBYONMMU KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO
Oasupyercs nucuuiuinHa « M IHTerpupoBaHHbIE H3MEPUTETHHO-YITPABJISIONINE CUCTEMBI», SBJISIFOTCS:

- «Opranuzanus O9BM»,

- «lIIabmoHBI MPOEKTUPOBAHUS MPOTPAMMHOTO 00ECTICUCHHUSI,

- «[lapannenbHble BEIYUCICHUS,

- «CeTH ¥ TEIIEKOMMYHUKAITUN,

- «Teopernueckre OCHOBBI MPOSKTUPOBAHUS IIUPPOBBIX CXEM,

- «[IpuHIMIBI 1 METO/IBI OPTAaHU3AIMH CUCTEMHBIX MPOTPAMMHBIX CPEJICTBY,

Hucuurnnuza «IHTerpupoBaHHbIE H3MEPUTEIBHO-YIIPABIIAIOLIUE CUCTEMBD» ABJISETCS OCHOBOIIOJIA-
raromen il U3y4eHHUs CIECIYIUUX TUCHUIUIMH: «CHCTeMBl XpaHEHHs JaHHBIX», a TaKXKe Uil Mpeau-
IJIOMHOM NpakTUKX U BbinoiaHeHust BKP.



3. KOMIETEHIIMM OBYYAIOUIIETOCSl, ®OPMHUPYEMBIE B PE3YJBTATE
OCBOEHUS JUCHUATLITAHBI (MOYJIST)

Tabnumna 3.1 - ®opmupoBanue KomnereHimii auciumuinaam (ITKC-2)

HauMeHOBaHHE CemecTpsl, pOPMHPOBAHUS TUCTTHTUTHHBI
JucIuILInH, popMupyromux | KOMIETEHIMH OepyTes u3 Y4eOHOro MiaHa ro HanpapJICHUIO MOJrOTOBKH baKaiaB-
b
KOMITIETECHIIHIO a /crenuanicTa/MarucTpa
COBMECTHO 1 l 2 l 3 4 ‘ 5 | 6 | 7 ‘ 8

IIKC-2 (Cnocoben pazpabamvieams KOMNOHEHMbl ANNAPAMHO NPOSPAMMHBIX KOMIAEKCO8 U 0A3 OAHHBIX, UCNONIb3YS
COBPEeMEHHbIE UHCIMPYMEHMATbHbIE CPeOCMBA U MEXHOA02UU NPOSDAMMUPOBAHISL)

Ipoepammnoe obecneuenue
BLIYUCTIUMENIbHBIX cemell

Cepsuc-opuenmupoganHule
cucmembi

Basvl 0anmnvix

3Kcnﬂyamauuﬂ COBPDEMEHHBIX
onepayuoOrnblx cucmem

Opeanuzayuss 9BM

Annapamnoe u npozpammuoe
obecneuerue pobomusupo-
BAHHBIX CUCTEM

Texnonocuu supmyaiuzayuu

Teopemuueckue 0cHOGbl NPO-
eKMUpOBaHUs YUPDPOBbIX
cxem

Mawunnoe obyuenue

Humezpuposannvie usmepu-
menbHO-ynpasaowue cu-
cmemol

Aomunucmpuposanue cu-
cmem u cemetl

Ochosbl meopuu unmeiiexk-
myajlbHblX 6blUUCIUNENbHBbLX
cucmem

WEB-mexnonocuu

Opeanusayus u npoekmupo-
anue uGopMayuoHHbIX Cu-
cmem

Texnonoauueckas npakmuka

Ilpakmuka no nonyuenuro
NPOPECCUOHANLHBIX YMEHUL U
onvima  NPoOGeccuoHanbHOU
oesmenbHocmu

Tlpeoounnomnas npakmuxa

Buinoanenue u 3auyuma BKP




4. IIEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCIUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUA OIIBO

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

OneHoyHbIe CPeACTBA

Kon n nanmeno- | Koa m HanmenoBanue IIpomexy-
BaHHe KOMIle- HHIMKATOPA 10CTH- ILnanupyembie pe3yabTaThl 00yYeHHs 0 TUCHHUILTHHE Tekymiero TOYHOIT
TeHIUH JKeHHs] KOMIeTeHIINH KOHTPOJIS aTTecTa-
IHH
[IKC-2. Cmnoco- | UIIKC-2.1. YyactByer | 3HaTh: Ymertn: Baapers: Brimonne- Bormpocet
6eH  paspabaTel- | B pa3pabOTKe KOMIMO- | - MPHHIMIB IO0- | - MPOBOJUTH | - NMPUEMaMU pa- | HUE CKBO3- | JJISI YCTHO-
BaTh KOMIIOHEHTHI | HEHTOB annapaTHO- | CTPOGHHS  CHCTeM | aHaiu3 HMHQOp- | OOTBI B cucTeMe | HOro MHAM- | To cobece-
anmnaparHo- MPOTPaMMHBIX ~ KOM- | YIpaBIIECHUS; MAalHOHHBIX CXEMOTEXHHYE- BUJyallb- JIOBaHUS —
MIPOrPaMMHBIX IUIEKCOB,  HCHONB3Yysl | - METOMIbI AaHANN3a U | NPOILIECCOB B | ckoro Mogenu- | Horo 3azga- | 20 Ouieros
KOMIUIEKCOB U 6a3 | cOBpeMEHHEIE HWH- | 00pabOTKM CHTHa- | pachpeneneHHbIX | poBanust Micro- | Hua — 20
JTAHHBIX, WCIIONb- | CTPyMCHTAJIbHBIC JOB B O0OBEKTax | M3MEPHUTEIHHO- CAP; BapHaHTOB
3ys COBPEMEHHBIC | CPEACTBa M TEXHOJO- | KOHTPOJS M yIpaB- | YIPaBISAIOMINX - TIpHEeMaMH HC-
HHCTPYMEHTAJb- THH  TIPpOrpaMMHUpOBa- | JICHHS, cucTeMax; CIICOBaHUS  Xa-
HBIE CPEACTBA U | HUA - HepPapXHI0 CUCTEM | - pa3pabaThIBAaTh | PAKTEPHUCTUK
TEXHOJIOTHU TIPO- DCS, SCADA, | cucremsl compsi- | (GyHKIHOHATb-
IpaMMHPOBAHUS MES B uHTErpupo- | XEHHS YIpaBlsi- | HBIX Y3JI0B B
BaHHBIX HH(opMa- | rommx OBM c | cratudyeckux U
IIHOHHO- 00BEeKTaMH KOH- | THHAMHYECKHX
YIPaBISIOINX TPOJII W yOpaB- | peKUMax W UX
NPOU3BOJCTBEHHBIX | JICHHS B paclpe- | TOYHOCTHOTO
CHCTEeMax; NEeTICHHBIX MHO- | aHaJn3a,
- METOIbI IPOEKTU- | TOYPOBHEBBIX - IpHEeMaMH pas-
pOBaHUS pacmperne- | WHTETPUPOBaH- pabOTKH MHOTO-
JIEHHBIX HEpapXW- | HBIX  CHCTeMax | KaHaJIbHBIX
YECKUX HHTETPUPO- | yIpaBICHUS, CHCTEM  BBOJA
BaHHBIX HMH(OpMa- | - pa3pabaTbIBaTh | CUTHAIOB C 00B-
IIHOHHO- ycTpolicTBa €KTOB KOHTPOJIS
YIPaBISIOINX ¢bunbTpann W yIpaBleHUs B
CHCTEM; CHTHAIOB B H3- | YNPaBIIONIHE
- MeToAbl GUIBTPa- | MEPHUTEIBHO- OBM.
UM CHTHAJOB C | YHPaBISIONIUX
00BEKTOB KOHTPOJISI | CHCTEMaXx.

U yTIPaBIICHHS,

- TEXHOJOTHH IIPO-
eKTHPOBaHMsI  pac-
HpeeNeHHBIX
HepapXUIecKhX
HUHTETPUPOBAHHBIX
HHPOPMAIIMOHHO-
YTIPABIISIOIINX
CHCTEM W TPOEKTH-
poBaHMs yCTPONCTB
CONPSDKEHHUS
YIPAaBISIOIUX
BBIYHCITHUTENBHBIX
CHCTEM C OOBEKTa-
MH KOHTPOIS |
YTIPABJICHHSI.




5. CTPYKTYPA U COAEPKXAHUE JUCIHHUITVINHbI
5.1 Pacnipenesnenue Tpya10éMKOCTH JMCHMILIMHBI 10 BHIaM 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.

Tabmuma 5.1 - Pactipenenenne TpyaoE€MKOCTH AUCIMIUIMHBI TI0 BUJAM pabOT MO ceMecTpaMm st
CTY/IGHTOB OYHOTO OOyUYCHHS

TpynoémkocTs B yac

Buj yue0Hoit padoThI Bcero B T1.4. o cemecTpam
yac. 6 cem
dopmaT U3yYeHHUs AMCHUILTHHBI C HUCIIOJIBb30BaHHUEM DJICMEHTOB JJICKTPOHHOTO
00yUueHHs
O0mast TPyA0€MKOCTD JHUCIMILUIMHBI 10 yYeOHOMY IIJIaHy 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)
nmabopaTopabie pabotsr (JIP) 17 17
1.2 BueayauTopHasi, B TOM 4YHCJIE 4 4

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

TeKyH.lI/Iﬁ KOHTPOJIb, KOHCYJIbTAllUN 110 JWCHUIIINHC

KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTpoise (KPA)

2. CamocrosiTeapHas padora (CPC) 34 34

pedepat/acce (MOATOTOBKA)

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

KOHTpOJIbHas paboTa

KkypcoBast paborta/mpoexT (KP/KII) (monroroska)

CaMOCTOATEIIFHOE U3yUCHHE Pa3IeIOB, CAMOIIOITOTOBKA (TIpopaboTKa U 1Mo~ 26 26
BTOPEHHUE JICKLIMOHHOTO MaTepuala i MaTepraia y4eOHUKOB H Y9eOHbBIX
NOCOOMIA, MOATOTOBKA K TA00OPAaTOPHBIM U MPAKTUYECKUM 3aHATHSM, KOJIJIO-
KBHYM H T.JI.)

[ToxroToBka K 3x3aMeHy (KOHTPOIIh)

[MonroToBka k 3a4éTy/ 3a4€Ty C OICHKOI (KOHTPOJIb) 8 8

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

TpynoémkocTs B 4ac

Bun yueOHoii padoThI Bcero B 1.4. mo cemecTpam
yac. 8 cem
dopMaT U3y4eHHs! JHCHHILTHHBI C HCIIOJIb30BAHNEM 3JIEMEHTOB AJIEKTPOHHOTO
00y4eHus
OO0mas TPyA0EMKOCTh JUCIMIUIMHBI 10 yIEOHOMY IIJIaHy 72 72
1. KonrakTHasi pabora: 30 30
1.1 AyautopHasi pa6oTa, B TOM YucCJIe: 26 26
3aHATHS JIeKIoHHOTO THMa (JI) 17 17
3aHATHs cemMuHapckoro Tumna (I13-ceMuHapsl, mpakT. 3aHATHS | OP)
nabopaTtopHsie pabotsr (JIP) 9 9
1.2 BHeayauTopHasi, B TOM 4YHCJIe 4 4
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaImsi, 3ammra)
TEKYUIMH KOHTPOJIb, KOHCYJIbTAIMH 10 AUCIMIUINHE
KOHTaKTHas paboTa Ha MpoMexxyTo9HOM KoHTpoie (KPA)
2. CamocrositeabHas pagora (CPC) 42 42




pedepat/acce (MOroTOBKA)

pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)

KOHTpOJIbHasi paboTa

KypcoBast padota/mpoekt (KP/KII) (moarotoska)

CaMOCTOSTENIFHOE U3YyUYCHHE PA3ICIIOB, CAMOIIOITOTOBKA (TIpopaboTKa U 1o~
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)

Tabnuua 5.3 - Pactipeaenenue Tpy10€MKOCTU JUCHUILIUHBI 10 BUJIaM pabOT MO CeMecTpaM st

CTYACHTOB 3a04YHOI'O o6yquI/151

TpyaoéMKocTh B 4ac

Bun yueoHoii padoThI Bcero B 1.4. no cemecTtpam
qac. 2 Kypc
dopMaT U3y4eHHs! THCHUTLIHHBI C MCTOJIb30BAaHUEM 3JIEMEHTOB JJICKTPOHHOTO
00yueHHs
OO0 as TPy10EéMKOCTh TUCIUIUIAHBI IO Y9eOHOMY TIIaHY 72 72
1. KonrakTHas padora: 10 10
1.1 AynutopHasi pa6oTa, B TOM YHCJIeE: 6 6
3aHATHA JeKuoHHoro tumna (JI) 4 4
3aHsTHs ceMuHapcekoro tuna (I13-cemunapsl, mpakT. 3aHATHS U Ap)
nmabopaTopabie pabotsl (JIP) 2 2
1.2 BHeayauTOpHAasi, B TOM 4YHCJIe 4 4
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaImsl, 3aImTa)
TEKYIIMH KOHTPOJIb, KOHCYJIbTAIMH 110 AUCIHUIUINHE
KOHTaKTHas paboTa Ha nmpoMexkyTouHoM KoHTpose (KPA)
2. CamocrosiTeabHas padora (CPC) 58 58
pedepat/acce (MOArOTOBKA)
pacuétHo-rpaduaeckas padora (PI'P) (moaroroska)
KOHTpOJIbHas paboTa
kypcoBast pabota/mpoekT (KP/KII) (moaroroska)
CaMOCTOSATEIIFHOE U3yUCHHE PA3IeIIOB, CAMOIIOITOTOBKA (TIpopaboTKa U 1Mo~ 58 58
BTOpPEHME JIEKIIMOHHOTO MaTepHala U MaTepHajia yueOHUKOB B YUeOHBIX
OCOOHH, MOArOTOBKA K JIAOOPATOPHBIM U MTPAKTHYECKUM 3aHSATHSIM, KOJUIO-
KBHYM H T.JI.)
IToaroroBka k sk3amMeHy (KOHTPOJIb)
IToaroroBka k 3a4éTy/ 3a4éTy C OIEHKOM (KOHTPOJIb) 4 4




5.2 Conep:xaHue TMCHMILIUHBI, CTPYKTYPHPOBAHHOE MO TEMaM

Tabnuna 5.4 - ConeprkaHue AUCUMILIUHBI, CTPYKTYPUPOBAHHOE 10 TE€MaM I CTYJIEHTOB OYHOT'O O0yUeHUs

Buapl yueoHoii padoThl (ac)

IInanupyemsble (KOHTpO- HaumeHnoBanue Peanuzanus B
pY ( Y KonrakTHas paGora s 1 HanmeHoBanue pas-
JIIpyeMble) pe3yabTaThl = £ HCII0JIb3YEeMbIX pamkax IIpak-
2z . padoTaHHOro Jjek-
ocBoenus: koa YK; HaumenoBanue pazienos, . - g5 58 AKTHUBHBIX U THYECKOH Mmoa-
& 3 23 g X Bun CPC TPOHHOI'0 Kypca
OIIK; IIK u mHauKaTo- TeM = S5 S F ] HHTEPAKTHBHBIX TOTOBKHU
Eo |89 2 a |S e F (TpPy10eMKOCTH B
PbI A0CTHKEHUS KOMITe- Z8|258 £ O |58 oGpa3oBaTeJib- (TpynoeMKoCTH aacax)
TeHUUI = 2188 & = = |s¢g HBIX TeXHOJIOT Uil B yacax)
S 2 s = ] 8
= E 2= (O3
=
Pazgen 1. Undopmanus B H3MepHUTEIbHO-YIPABJIAIOIIUX cucTeMax. CTpykTypa HHGOpPMaMOHHO-YIPABJSIIOIINX CHCTEM
IIKC-2, UTIKC-2.1 Tema 1.1 HWndopmamus u | 0,5 1 | IlogroroBka x nekuuam | Bupeo-nekius.
MH(OpPMALMOHHBIE MTOTOKH [7.1.1-7.1.8, 7.2.1- | Jlexuus-
B HHPOPMAITHOHHO- 7.2.17] pabota  Hax | KOHCYJbTaIHs.
YIPaBIOUX CUCTEMAX CKBO3HBIM  WHIUBU]Y-
AJIbHBIM 3aJJaHUEM
Tema 1.2 Crpyktypsl uH- | 0,5 1 | IlogroroBka k JekmumsaM | Bumeo-mekius.
(hopMarroHHO- [7.1.1-7.1.8, 7.2.1- | Jlexums-
YIPaBIAIOMKAX CUCTEM 7.2.17] pabora  Hag | KOHCYJBTAIUA.
CKBO3HBIM  WHIUBHIY-
AJIbHBIM 33JJaHUEM
Hroro mo 1 pa3mery 1 0,5 2

Pa3nen 2. [luckpern3anusi i KBAaHTOBaHHE CHTHAJIOB. MoyJin aHAJIOr0-IM(poBOro Npeofpa3oBaHusi.

IKC-2, UTIKC-2.1

Tpanus U JeIAMAaIHs

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

AJIbHBIM 3aJIaHUCM

Tema 2.1 Mogenu mpo- | 0,5 0,5 | IlogroroBka K JekiusaM | Bugeo-exius.
CTPaHCTBEHHO-BPEMEHHOIO [7.1.1-7.1.8, 7.2.1- | Jlexuus-
IIPEJICTaBJICHUSI CUTHAJIOB 7.2.17] pabora  Hajg | KOHCYJbTaIUs.
CKBO3HBIM  HHIUBUIY-
IBHBIM 331aHHEM
Tema 2.2 Knaccuduxarmus | 0,5 0,5 | IlogroroBka K JeKiusM | Buageo-mekius.
aHAJIOrOBO-IIU(POBBIX [7.1.1-7.1.8, 7.2.1- | Jleknus-
npeoOpa3zoBaTeneit 7.2.17] pabota  Hag | KOHCYJBTAIUA.
CKBO3HBIM  WHIWBUMY-
ATBHBIM 33J]aHUEM
Tema 2.3 Hudposas pmwie- | 0,5 0,5 | IloaroroBka K nekuusM | Bumeo-iexius.

Jlexus-
KOHCYJIbTalusl.




Buabl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak-
ocBoeHus: koa YK; HaumenoBanue pazienos, . - g5 E a:; Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & E g5 =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g & 25§ £ o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
Tema 2.4 Harepdeiicer | 0,5 0,5 | I[loaroroBka k JekmusaM | Bumeo-nexims.
AL [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
JlaGopaTopHas paGora Ne 2 0,5 2 | IlomroroBka k mabopa- | Bupeo-nexmms.
1 IMoaknroueHne OaTYHKOB TOPHBIM 3aHATUSIM | Jlekiums-
K MHKPOKOHTpOJIEpaM | [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI.
MuKpo-OBM
Hroro no 2 pazneny 2 2 0,5 4
Paznea 3. CiekTpajibHbIi aHAJIU3 U 00pa00TKa CUTHAJIOB B CHCTEMAaX yNpaBJIeHHsI
IIKC-2, UTIKC-2.1 Tema 3.1 CnekrpansHoe | 0,5 0,5 | IlogroroBka K JeKIusaM | Buaeo-mekius.
TIPECTABICHNE CUTHAJIOB [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 3.2. IIpeoOpazoma- | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-nexius.
Hre Oypne [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  WHIAUBUIY-
aJIbHBIM 3aaHHEM
Tema 3.3 Beictpoe mpeo6- | 0,5 0,5 | IoxroroBka K JyeknusMm | Bumeo-nexius.
pasoBanue Oypbe [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  HHIAUBUIY-
AJIbHBIM 3aJ[aHHEeM
Tema 3.4 BeiiBnier ananuz 0,5 0,5 | IloaroroBka K jaexkuusM | Bumeo-nexius.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hajx | KOHCYJIBTAIUS.
CKBO3HBIM  WHAWBUIY-
aJIbHBIM 3aJ[aHHEeM
JlaGopaTopHas paGora Ne 2 0,5 2 | IlonroroBka k mnabopa- | Buneo-nexkmus,
2. lludposas o6paboTka TOPHBIM 3aHsaTuaAM | Bugeo-
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Buabl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak-
ocBoeHus: koa YK; HaumenoBanue pazienos, . - g5 g a:; Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & é g E =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
Pbl JOCTHKEHHS KOMIIe- E B E_‘g 3 E o 6 E = o0pasoBaTeb- (TPYA0EMKOCTh (tpynoemxocts B
. 25 |&arF E < 3£ . yacax)
TEHINHN = ~ \g g_g ~ E ; § lg HBIX TEXHOJIOI'MHN B llacax)
= E é- g O =
CHTHAJIOB [7.1.1-7.1.8, 7.4] KOHCYJIBTAIIHS
Hroro no 3 pasneny 2 0,5 4
Pa3gen 4. ®uabTpanusi CHTHAJIOB B CHCTeMAaX yIpaBJIeHUS
ITKC-2, UTIKC-2.1 Tema 4.1 ®wnstp Barrep- | 0,5 0,5 | IloaroroBka K nexkmusM | Buueo-mexius.
BOpTa [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 33JaHUEM
Tema 4.2 Owmistp Yebwr- | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-nmexums.
eBa [7.1.1-7.1.8, 7.2.1- | Jexnus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 4.3 Damunrtuueckuii | 0,5 0,5 | IloaroroBka K jaeKnusaM | Buueo-imexius.
¢bunbTp [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHsl.
CKBO3HBIM  HHIAUBUIY-
aJIbHBIM 3aaHHEM
Tema 4.4 Ounbtp beccens 0,5 0,5 | IToaroroBka K deKHusaM | Buueo-imexius.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabota  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
JlabopaTopHnasi paGora 3 2 0,5 2 | IlonroroBka k mabopa- | Bugeo-nekmus,
[IpoextupoBanne 1HUPpO- TOPHBIM 3ansaTusaM | Bumgeo-
BBIX (DMIIBTPOB [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI
Hroro no 4 pasneny 2 2 0,5 4
Pazgen S. YerpoiicTBa conpsizkeHnsi 00beKTOB M poneccos ¢ ynpasJsiomuvu OBM B ACY TII.
[IKC-2, NTIKC-2.1 Tema 5.1 Marematnueckas | 0,5 0,5 | IloaroroBka K nekmusM | Buueo-nmexius.
MOJIESIb CHUCTEMBI yIpaBlie- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
HUS 7.2.17] paboTa  Hajg | KOHCYJIBTAIUS.
CKBO3HBIM  WHAWBULIY-
AJIBHBIM 3aaHHEM
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Buabl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak-
ocBoeHus: koa YK; HaumenoBanue pazienos, . - g5 g a:; Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & é g5 =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g 185§ & o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
Tema 5.2 Iloxkaszareim xa- | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-mexums.
YecTBa yIIPaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 5.3 Knmaccudukamus | 0,5 0,5 | I[loaroroBka k JnexkmusaM | Bumeo-mexums.
CUCTEM YIpaBICHUS [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIHs.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 5.4 Tunossle 3BeHbs | 0,5 0,5 | IToaroroBka K HeKnusaM | Buueo-mexius.
CUCTEM YIpaBICHUS [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHAWBULY-
aJIbHBIM 3aJaHUEM
JlaGopaTopHasi paGora Ne 2 0,5 2 | IlonroroBka k mabopa- | Bumeo-nexmus,
4 Cucrtembl yIpaBJICHUS C TOPHBIM 3ansaTusaM | Bumgeo-
MHUKPOKOHTPOJLIEpAMHU [7.1.1-7.1.8, 7.4] KOHCYJbTaITHS
Hroro mo 5 paznery 2 2 0,5 4
Pa3gen 6. UHTerpupoBaHHbIe CHCTEMBI YIIPABICHUS
IKC-2, UTIKC-2.1 Tema 6.1 MES - cuctemsl 0,5 0,5 | IToaroroBka K deKHusaM | Buueo-imexius.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 6.2 SCADA - cucre- | 0,5 0,5 | I[loaroroBka k JnexkmusaM | Bumeo-nexums.
MBI [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabora  Hax | KOHCYJbTAITHS.
CKBO3HBIM  HHAWBHIY-
ANBHBIM 3aaHHEM
Tema 6.3 IIpombinnienssiid | 0,5 0,5 | IToaroroBka K jaekuusaM | Buueo-nexuus.
HHTEPHET Belei [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHS.
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Buabl yue6Hoi paboThl (4ac)

Ilnannpyemsblie (KOHTPO- HaumenoBanue Peanuzauus B
nnpyeni)lz,le) pesgfnmal;u Konatcruas padora E E HCIOJIB3YeMbIX pamKax ;llpax- Hanwenosanse pas-
2 = . padoTaHHOro0 JJleK-
ocBoenus: kox YK; HaumeHoBaHue pasneios, . - g5 58 | Bz CPC AKTHBHBIX H TH4YeCKOH 1oj- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & é g5 EE3 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g & 25§ £ o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
CKBO3HBIM  WHAWBULIY-
QTBHBIM 33JaHUEM
Tema 6.4 3amura madop- | 0,5 0,5 | IloaroroBka k JnekmusaM | Bumeo-mexums.
Mald B CHCTEMax MOHH- [7.1.1-7.1.8, 7.2.1- | Jlexunus-
TOpPHUHTA U yTIPABICHHS 7.2.17] pabora  Haja | KOHCYJIbTALUS.
CKBO3HBIM  WHAWBULIY-
QJIBbHBIM 3aJ]aHUEM
JlaGopaTopHasi paGoTa Ne 3 0,5 2 | logroroBka k mnabopa- | Bumeo-nekmus,
5 Paspabotka BeO HHTEp- TOPHBIM 3aHATHSAM | Buneo-
¢deiica  gns cUCTEMBI [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
yIpaBJICHUS
Hroro no 6 pazmery 2 3 0,5 4
Pa3nen 7. BHemnue uHTEP(heiichl HHTETPHPOBAHHBIX H3MEPHUTEIBHO-YIIPABJISIIOIINX CHCTEM
ITKC-2, UTIKC-2.1 Tema 7.1 [laTunku 1 1 ITogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1-7.1.8, 7.2.1- | JIexuus-
7.2.17] pabora  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHIAUBUIY-
QJIBHBIM 33J]aHUEM
Tema 7.2 V3meputenbHble 1 1 | IlogroroBka k JexmusM | Bumeo-nmekius.
YCWINTENH Ha OMEeparfoH- [7.1.1-7.1.8, 7.2.1- | Jleknus-
HBIX YCUITUTEISAX 7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  WHAWBULY-
QTBHBIM 33JaHUEM
Tema 7.3 HWHTepdeiice 1 1 TTogroroBka k nexknmsaM | Bumeo-mekmus.
U3MEPUTEIFHO- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
YOPaBISIIOIIUX CHUCTEM U 7.2.17] pabota  Hag | KOHCYJBTAIUA.
CHUCTEM IIepeJiadyd JaHHBIX CKBO3HBIM  WHAWBUIY-
B ACY TII u unTETpUpO- aJIbHBIM 3aJJaHUEM
BaHHBIX CHCTEMax YIpPaB-
JICHUS] IPSANPHSITHEM
JlaGopaTopHasi padora Ne 3 0,5 3 | oaroroBka k mabopa- | Bumeo-nekmus,
6 Hcnosap30oBaHHE MHUKPO- TOPHBIM 3aHaTUsIM | Bumeo-
KOHTPOJUIEPOB TIpH paspa- [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI
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Buasl yueoHoi paboTsl (4

ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl z £ HCIOJIB3YeMbIX pamKax Elpax- PABOTAHHOTO DeK-
ocBoeHusi: koa YK; HaumenoBanue pazienos, . - g5 58 | Bz CPC AKTHBHBIX H TH4YeCKOH 1oj- TDOHHOI0 KVDea
OIIK; IIK u uaaukaro- TeM = & é g5 EE3 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g 185§ & o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
0oTKE HM3MEPHUTENbHBIX
YCTPOICTBO
Hroro no 7 pa3neny 3 3 0,5 6
Pa3gen 8. CencopHble ceTH U POMBIIILIEHHBIN HHTEPHET Bellei
ITKC-2, UTIKC-2.1 Tema 8.1 Ipuniuner mo- | 0,5 0,5 | IToaroroBka K jaeKnusaM | Buueo-mexius.
CTPOCHHUSI CEHCOPHBIX Ce- [7.1.1-7.1.8, 7.2.1- | Jleknus-
TeH 7.2.17] pabota  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
ATBHBIM 33aHHEM
Tema 8.2 CpenctBa obec- | 1,5 1,5 | IlogroroBka k mnekunusaMm | Bumeo-nexmms.
MEYeHUsI  OTKa30yCTOHYH- [7.1.1-7.1.8, 7.2.1- | Jlexuns-
BOCTH pabOTHl CEHCOPHBIX 7.2.17] pabota  Hag | KOHCYJBTAIUA.
cereit CKBO3HBIM  WHAWBULIY-
QJIBbHBIM 3aJ]aHUEM
Tema 8.3 becnposomnas | 0,5 0,5 | IToaroroBka K HeKnusaM | Buueo-mexius.
nepenavya JaHHBIX [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHsl.
CKBO3HBIM  HHIAUBUIY-
QJIBHBIM 33J]aHUEM
Tema 8.4 IIpoextupoBanue | 0,5 0,5 | MoxroroBka K JyekuusM | Bumeo-mexims.
MHOTOYPOBHEBBIX Oecrpo- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOJHBIX CEHCOPHBIX CETel 7.2.17] paboTa  Hajx | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULY-
QTBHBIM 33JaHUEM
JlaGopaTopHasi paGora Ne 3 0,5 3 | [loxroroBka k mabopa- | Bugeo-nexmus,
7 becnpoBomHas mepenada TOPHBIM 3aHATHAM | Bumeo-
JIaHHBIX B MUKPOKOHTPOJ- [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
JIEPHBIX CUCTEMAaX
Hroro no 8 pasneny 3 3 0,5 6
Hroro 3a cemecTp 17 17 4 34
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Tabmuma 5.5 - Conepkanue TUCIUILIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM JIJIsl CTYICHTOB OYHO-3a0YHOTO 00ydYeHUS

Buapl yueoHoii padoThl (4ac)

IInanupyemsble (KOHTpO- HaumeHnoBanue Peanuzanus B
pY ( Y KonrakTHas paGora s 1 HanmeHoBanue pas-
JIMpyeMble) pe3yabTaThl z g HCHOJIB3YyeMBIX pamkax Ilpak-
2z . padoTaHHOro Jjek-
ocBoeHus: koa YK; HaumeHoBaHue pa3jesos, L - R =3 AKTUBHBIX U THY€eCKOH 1Moj-
& 3 23 g X Bup CPC TPOHHOI'0 Kypca
OIIK; IIK u mHauKaTo- TeM = S £ S F ] HHTEPAKTHBHBIX TOTOBKHU
Eo|E8g 2 a |S e F (TpPy10eMKOCTH B
PbI A0CTHKEHUS KOMITe- Z8|258 £ O |58 oGpa3oBaTeJib- (TpynoeMKoCTH aacax)
v = = =) .~
TeHUMI =~ S o EE = £ HBIX TEXHOJIOTHii B 4acax)
S 2 s = ] 8
= E 2= (O3
=
Pazgen 1. UndopmManus B H3MepHUTEIbHO-YIPABJAIONUX cucTeMax. CTpykTypa HHGOpPMaMOHHO-YIPABJSIIOIINX CHCTEM

ITKC-2, UTIKC-2.1

Tema 1.1 Undopmauus u | 0,5 IlogroroBka k nexkuusaMm | Bugeo-nexuus.
MH(OpPMALMOHHBIE TOTOKH [7.1.1-7.1.8, 7.2.1- | Jlexuus-
B HHPOPMAITHOHHO- 7.2.17] pabora  Hax | KOHCYJbTaIus.
YIPaBIAONUIX CUCTEMax CKBO3HBIM  WHAMUBUIY-
QJIBHBIM 33JaHUEM
Tema 1.2 Crpyktypsl uH- | 0,5 1 | IlogroroBka k JexmusM | Buneo-nmekius.
(hopMaroHHO- [7.1.1-7.1.8, 7.2.1- | Jlexums-
YIPaBIAIOMKAX CUCTEM 7.2.17] pabota  Hag | KOHCYJbTAIUA.
CKBO3HBIM  HHAMBHIY-
AJIBHBIM 33JJaHUEM
Hroro mo 1 paznery 1 2

Pazgen 2. luckperu3anysi 1 KBAHTOBaAHHE CHTHAJI0B. Moayiin aHa10ro-uu¢poBoro npeodpazoBaHusl.

ITKC-2, UTIKC-2.1

Tema 2.1 Mogenu npo- | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-nexums.
CTPaHCTBEHHO-BPEMEHHOTO [7.1.1-7.1.8, 7.2.1- | Jlekuus-
IIPEJICTaBJICHUS CUTHAJIOB 7.2.17] pabora  Hajg | KOHCYJbTAIUs.
CKBO3HBIM  HMHIHMBHAY-
IBHBIM 331aHHEM
Tema 2.2 Knaccuduxarmms | 0,5 0,5 | IogroroBka K JeKiusM | Buaeo-mekius.
aHaJIOTOBO-IIU(POBHIX [7.1.1-7.1.8, 7.2.1- | Jlexuus-
npeoOpasoBateneil 7.2.17] pabora  Hajx | KOHCYIbTaLUs.
CKBO3HBIM  HMHIUBHAY-
IBHBIM 33aHUEM
Tema 2.3 Ludposas ¢puns- | 0,5 0,5 | [ToxroroBka k nexknusM | Bupeo-nexnus.
Tpauus U JeluMalus [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hajx | KOHCYJIbTalus.
CKBO3HBIM  HWHIMBHIY-
IBHBIM 33aHUEM
Tema 2.4 Unrepceiicer | 0,5 0,5 | [ToxroroBka k nexknusM | Bupeo-nexnus.
AIIIT [7.1.1-7.1.8, 7.2.1- | Jlexuus-
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Buabl 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 a:; Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & E g5 =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g & - g g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
QTBHBIM 33JaHUEM
JlaGopaTopHas paGora Ne 1 0,5 3 | IlogroroBka k mabopa- | Bupeo-nekmms.
1 MonkmrodyeHHEe NATINKOB TOPHBIM 3aHATHSIM | Jlektms-
K MHKPOKOHTpOIUIEpaM | [7.1.1-7.1.8, 7.4] KOHCYJbTAIHS.
MUKpo-OBM
Hroro no 2 pazaeny 2 1 0,5 5
Paznea 3. CiekTpajibHbIi aHAJIU3 U 00pa00TKa CUTHAJIOB B CHCTEMAaX yNPaBJIEHHsI
IIKC-2, UTIKC-2.1 Tema 3.1 CnekrpansHoe | 0,5 0,5 | IlogroroBka K JeKiusaM | Buageo-mekius.
MPEJICTABJICHUE CUTHAJIOB [7.1.1-7.1.8, 7.2.1- | JIexuus-
7.2.17] pabora  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHAWBULIY-
ATBHBIM 33JaHHEM
Tema 3.2. IIpeobOpazoma- | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-neximus.
Hre Oypne [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
QJIBHBIM 33J]aHUEM
Tema 3.3 Beictpoe mpeo6- | 0,5 0,5 | IoxroroBka K JyekunusM | Bumeo-nexius.
pasoBanue Oypbe [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  HHIAUBUIY-
QJIBHBIM 33J]aHUEM
Tema 3.4 BeliBier ananus 0,5 0,5 | IToaroroBka K jekuusaM | Bumeo-iexius.
[7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] paboTa  Hajx | KOHCYJIBTAIUS.
CKBO3HBIM  WHAWBUIY-
ATBHBIM 33J]aHUEM
JlaGopaTopHas paGora Ne 1 0,5 3 | [lonroroBka k mnabopa- | Buneo-nexmus,
2. lludpoBas o6paboTka TOPHBIM 3aHATUAM | Buneo-
CHTHAJIOB [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
Htoro no 3 pazneny 2 1 0,5 5

16




Buabl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumenoBanue Peanusauus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl g HCHOJIb3YeMbIX pamkax Ilpak-
2 = . padoTaHHOro0 JJleK-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, — g5 539 AKTUBHBIX U THYECKOH Mmoj-
& 3 g3 g o Bun CPC TPOHHOI'0 Kypca
OIIK; [IK 1 uaguKkaTo- TeM = S £ S F = = MHTEPAKTHBHBIX TrOTOBKH
Eos|ESg &% e |ESEF (TPY10€MKOCTH B
Pbl JOCTHKEHHS KOMIIe- ZS3 |8z EX O |5 =™ o0pasoBaTeb- (TPYA0EMKOCTh
N 25 |lgar = g |2 & . yacax)
TEHINHN = ~ \g @ ~ E = E lg HBIX TEXHOJIOINH B llacax)
S E ==-§ S &
Pa3gen 4. ®uabTpanusi CHTHAJIOB B CHCTeMAaX yIpPaBJIEHUS
IIKC-2, UTIKC-2.1 Tema 4.1 ®unstp Barrep- | 0,5 0,5 | IloaroroBka K nexkmusM | Buueo-mexius.
BOpTa [7.1.1-7.1.8, 7.2.1- | Jlexuns-
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM WHAUBULY-
aJbHBIM 3aJaHUEM
Tema 4.2 Owmistp Yebwr- | 0,5 0,5 | I[loaroroBka k JnexkmusaM | Bumeo-mexums.
eBa [7.1.1-7.1.8, 7.2.1- | Jexnus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM UHAUBUIY-
aJIbHBIM 3aJJaHUEM
Tema 4.3 Damunrtuueckuii | 0,5 0,5 | IToaroroBka K jaeKnusaM | Buueo-mexius.
¢bunbTp [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabota  Hax | KOHCYJbTaIHs.
CKBO3HBIM UHUBUIY-
aJbHBIM 3aJJaHUEM
Tema 4.4 Ounbtp beccens 0,5 0,5 | IToaroroBka K HeKHusAM | Buueo-imexius.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabota  Hax | KOHCYJIBTAIUA.
CKBO3HBIM WHIAUBULY-
aJbHBIM 3aJaHUEM
JlabopaTopHnasi paGora 3 3 | [loxroroBka k mabopa- | Buneo-nekmus,
[IpoextupoBanne 1HUPpO- TOPHBIM 3aHATHSIM | Bumeo-
BBIX (DWIIBTPOB [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI
Hroro no 4 pazaeny 2 5

Pazgen S. YerpoiicrBa

COTPSIKEHHSI

00beKTOB U npoueccos ¢ ynpapiaswomuvu 9BM B ACY TII.

[TKC-2, UTIKC-2.1

Tema 5.1 Marematnueckas | 0,5 0,5 | IloaroroBka K nekmusM | Buueo-mexius.
MOJIESIb CHUCTEMBI yIpaBlie- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
HUS 7.2.17] paboTa  Hajx | KOHCYJIBTAIUS.
CKBO3HBIM  WHAWBUIY-
aJbHBLIM 3aJaHUEM
Tema 5.2 Ilokaszarenu xa- | 0,5 0,5 | IToaroroBka K jaeKknusaM | Bupeo-nexuus.

YCCTBA yIpaBJICHUA

[7.1.1-7.1.8, 7.2.1-

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

Buabl yue6Hoi paboThl (4ac)

HaumeHoBanue Peanuszauus B
KonrakTHas pa6ora =2 1 HanmeHoBanme pas-
- -
HCHOJIb3YeMbIX pamkax Ilpak
2 = . padoTaHHOro0 JJleK-
HaHMeHOBaHHe pa311eJ10B, . = g [ 5 g AKTHUBHBIX U THYECKOH MO/~
& 3 g3 g o Bun CPC TPOHHOI'0 Kypca
TEM = 5 5 = K= HHTEPAKTHUBHBIX TFOTOBKH
Eo|E83 83| & |E°F (TPY10€MKOCTH B
S |8S=g £% O |5 = o0pasoBaTeb- (TPYA0EMKOCTh
R R = g |2 & . yacax)
= ~ e @ ~ E = Y- HBIX TEXHOJIOINH B llacax)
L
= =3
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM WHAWBULY-
aJbHBIM 3aJaHUEM
Tema 5.3 Kimaccudukamus | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-mexums.
CHUCTEM YIpaBJICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HEIM UHAUBUIY-
aJbHBLIM 3aJaHUEM
Tema 5.4 Tunossle 38eHbs | 0,5 0,5 | IToaroroBka K aeKnusaM | Buueo-imexius.
CUCTEM YIpaBIEHUS [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIHs.
CKBO3HEIM UHUBUIY-
aJbHLIM 3aJaHUEM
JlaGopaTopHasi paGoTa Ne 1 0,5 3 | ogroroBka k mnabopa- | Bumeo-nekmus,
4 Cucrtembl yIpaBICHHUS C TOPHBIM 3aHATHSAM | Bumeo-
MHUKPOKOHTPOJLIEpAMHU [7.1.1-7.1.8, 7.4] KOHCYJIbTAITHS
Hroro mo 5 paznery 2 1 0,5 5

Pa3gen 6. UHTerpupoBaHHbIe CHCTEMBI YIIPABICHUS

IKC-2, UTIKC-2.1

WHTEpHET Belen

[7.1.1-7.1.8, 7.2.1-
7.2.17] pabora  Hapg
CKBO3HbBIM UHAUBUIY-

AJIbHBIM 3aJIaHUCM

Tema 6.1 MES - cuctemsl 0,5 0,5 | IToaroroBka K AeKnusaM | Buueo-imexius.
[7.1.1-7.1.8, 7.2.1- | JIexnus-
7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  WHAWBULY-
aJIbHBIM 3aJaHUEM

Tema 6.2 SCADA - cucre- | 0,5 0,5 | I[loaroroBka k JnexkmusaM | Bumeo-nexkums.

MBI [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAHUBHIY-
aJbHBLIM 3aJaHUEM

Tema 6.3 TIpombrnienssiid | 0,5 0,5 | IlogroroBka K JekiusaM | Bujgeo-yexius.

Jlexmus-
KOHCYJIbTaITHSI.
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Buabl yue6Hoi paboThl (4ac)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl z £ HCIOJIB3YeMbIX pamKax {Ipax- PABOTAHHOTO DeK-
ocBoenus: kox 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€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g 185§ & o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
Tema 6.4 3amura madop- | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-mexums.
Maliid B CHCTEMaxX MOHH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
TOpPHUHTA U yTIPABICHHS 7.2.17] pabota  Hag | KOHCYJIbTAIUA.
CKBO3HBIM  WHAWBULIY-
ATBHBIM 33JaHHEM
JlaGopaTopHas paGora Ne 15 0,5 | 3,5 | logroroBka k mabopa- | Buneo-nexnms,
5 Paspabotka BeO HHTEp- TOPHBIM 3aHATHSAM | Buneo-
¢deiica  gns cUCTEMBI [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 ITogroroBka k nexkumsaM | Bumeo-mekmus.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabota  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHAUBUIY-
IBHBIM 331aHHEM
Tema 7.2 V3meputenbHble 1 1 | IlogroroBka k JexmusM | Bumeo-nmekius.
YCWINTENH Ha OMEeparvoH- [7.1.1-7.1.8, 7.2.1- | Jleknus-
HBIX YCUITUTEISAX 7.2.17] pabora  Hax | KOHCYJbTaIHsl.
CKBO3HBIM  WHIAUBUIY-
QTBHBIM 33JaHUEM
Tema 7.3 HWHTepdeiice 1 1 TTogroroBka k nexkumsaM | Bumeo-mekmus.
U3MEPUTEIFHO- [7.1.1-7.1.8, 7.2.1- | Jlexkuus-
YOPaBISIIOIIUX CHUCTEM U 7.2.17] pabota  Hag | KOHCYJbTAIUA.
CHUCTEM IepeJiaddl ITaHHBIX CKBO3HBIM  WHAWBULIY-
B ACY TII u unTerpupo- aJbHBIM 33JJaHHEM
BaHHBIX CHCTEMax YIpaB-
JICHUSI IPEATIPUSTHEM
JladopaTopHasi paGoTa Ne 15 1 45 | TlogroroBka k nabopa- | Bumeo-nexius,
6 Vcnonb3oBaHHEe MHKpPO- TOPHBIM 3ansTusM | Bupeo-
KOHTPOJUIEPOB TP paspa- [7.1.1-7.1.8,7.4] KOHCYJIbTalHsI
60TKE HN3MEPUTEITBHBIX
YCTPOMICTBO
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Buabl yue6Hoi paboThl (4ac)
Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumenoBanue Peasquzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl ge HCHOJIb3YeMbIX pamkax Ilpak- GOTARHOI® D6k~
ocBoeHus: koa YK; HaumenoBanmue pazjienos, . - g5 E aE Bux CPC AKTUBHBIX U THYEeCKOil moj- paoor
OIIK; IIK u uaaukaro- TeM = & E g5 =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g 185§ & o g g ¢ o0p g py. uacax)
TeHIUH Chd = g ~ E E = l§ HBIX TeXHOJIOTHil B yacax)
= E é- g O &
Hroro no 7 pa3neny 3 1,5 - 1 7,5
Pazgen 8. CencopHble ceTH M NPOMBINLICHHBI HHTEPHeT Belei
ITKC-2, UTIKC-2.1 Tema 8.1 [Npuniuner mo- | 0,5 0,5 | IloaroroBka K jnexkmusM | Buumeo-mexius.
CTPOEHUSI CEHCOPHBIX Ce- [7.1.1-7.1.8, 7.2.1- | Jlekms-
Tei 7.2.17] pabota  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHAWBULY-
AIBHBIM 3aJJaHHEM
Tema 8.2 CpenctBa obec- | 1,5 1,5 | IlogroroBka k mneknusaMm | Bumeo-nexmus.
MEYCHUsI  OTKa30yCTOHYH- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOCTH pabOTHl CEHCOPHBIX 7.2.17] pabota  Hag | KOHCYJBTAIUA.
ceteit CKBO3HBIM  WHAWBULIY-
AIBHBIM 3aJJaHHEM
Tema 8.3 becmpoBomnas | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-mexums.
nepeaaya JaHHbIX [7.1.1-7.1.8, 7.2.1- | JIexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHs.
CKBO3HBIM  WHIAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 8.4 IIpoextuposanue | 0,5 0,5 | loxroroBka K JekuusM | Bumeo-mexims.
MHOTOYpPOBHEBBIX Oecrpo- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOJIHBIX CEHCOPHBIX CETEH 7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  WHAWBULY-
AJBHBIM 3aJ[aHHEeM
JlaGopaTopHasi paGora Ne 2 0,5 4 | IlongrotoBka Kk Jnabopa- | Buneo-nexuus,
7 becnpoBoaHas mepenada TOPHBIM 3aHsATHAM | Buaeo-
JAHHBIX B MHUKPOKOHTPOJ- [7.1.1-7.1.8,7.4] KOHCYJIbTAITHS
JIEPHBIX CHCTEMaX
Hroro no 8 pazneny 3 2 0,5 7
HToro 3a cemectp 17 9 4 42
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Tabmuna 5.6 - ConeprkaHue AUCUMILTUHBI, CTPYKTYPUPOBAHHOE 110 TE€MaM I CTYJIEHTOB 3a0YHOT0 00y4YEeHHUS

Buapl yueoHoii padoThl (4ac)

IInanupyemsble (KOHTpO- HaumeHnoBanue Peanuzanus B
pY ( Y KonrakTHas paGora s 1 HanmeHoBanue pas-
JIIpyeMble) pe3yabTaThl = £ HCII0JIb3YEeMbIX pamkax Ilpak-
2= . padoTaHHOro JJIeK-
ocBoenusi: kox YK; HaunmeHoBaHHe pa3jielios, - Y 5o AKTHBHBIX U THYECKOi 1moj-
& 3 23 g X Bup CPC TPOHHOI'0 Kypca
OIIK; IIK u mHauKaTo- TeM = S5 S F ] HHTEPAKTHBHBIX TOTOBKHU
Eo|lE8g 2 a |S e F (TpPy10eMKOCTH B
PbI TIOCTHIKEHHSI KOMITe- Z8|2%88 £z O |58 o0pa3oBaTeb- (Tpya0eMKOCTD uacax)
TeHUUI = 2188 & = = |s¢g HBIX TeXHOJIOT Uil B yacax)
S 2 S = | <
= E 2= (O3
=
Pazgen 1. UndopmManus B H3MepHUTEIbHO-YIPABJIAIONIUX cucTeMax. CTpykTypa HHGOpPMaMOHHO-YIPABJSIIOIINX CHCTEM
IIKC-2, UTIKC-2.1 Tema 1.1 HWndopmamus u | 0,5 1 | IloaroroBka x nekuuam | Bupeo-nexius.
MH(OpPMALMOHHBIE TOTOKH [7.1.1-7.1.8, 7.2.1- | Jlexuus-
B HHPOPMAITHOHHO- 7.2.17] pabota  Hax | KOHCYJbTaIHs.
YIPAaBIOUX CUCTEMAX CKBO3HBIM  WHIUBHU]IY-
AJIbHBIM 33JaHUEM
Tema 1.2 Crpyktypsl uH- | 0,5 1 | IlogroroBka k JexmusM | Buneo-nmekius.
(hopMarroHHO- [7.1.1-7.1.8, 7.2.1- | Jlexums-
YHIPaBJIAIOIMMUX CUCTEM 7.2.17] paboTa  Hax | KOHCYJIBTAIUA.

CKBO3HBIM WHAWBUAY-
AJIbHBIM 3aJIaHUCM

Hroro mo 1 paznery 1 0,5 2
Pazgen 2. luckperu3anysi 1 KBAHTOBAHHE CHTHAJI0B. Moay/in aHa10ro-uu¢poBoro npeodpazoBaHusl.
IIKC-2, UTIKC-2.1 Tema 2.1 Mogenu npo- | 0,5 0,5 | I[loaroroBka k JnekmusaM | Bumeo-nexums.
CTPaHCTBEHHO-BPEMEHHOTO [7.1.1-7.1.8, 7.2.1- | Jlekuus-
IIPEJICTaBJICHUS CUTHAJIOB 7.2.17] pabora  Hajg | KOHCYJbTAIUs.

CKBO3HbBIM HUHAUBUY-
AJIbHBIM 3aJ1aHUCM

Tema 2.2 Knaccuduxarmms | 0,5 0,5 | IlogroroBka K JeKiusM | Buageo-mekius.
aHaJIOTOBO-IIU(POBHIX [7.1.1-7.1.8, 7.2.1- | Jlexuus-
npeoOpasoBateneil 7.2.17] pabora  Hajx | KOHCYIbTaLUs.

CKBO3HbBIM UHAUBUIY-
aJIbHBIM 3aJIaHUECM

Tema 2.3 Hudposas ¢puib- 1 IloagroroBka k nekumsM | Buaeo-nekmms.
Tpauus U JeluMalus [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hajx | KOHCYJIbTalus.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 33JaHUEM
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Buabl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumenoBanue Peanusauus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl g HCHOJIb3YeMbIX pamkax Ilpak-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, . - g5 E aE Bux CPC AKTUBHBIX U THYECKOH moa- padoTannoro Jaex-
OIIK; IIK u uaaukaro- TeM = & E g E =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
Pbl JOCTHKEHHS KOMIIe- £l ) E_‘g 3 E = 6 E =< o0pasoBaTeb- (TPYA0EMKOCTh (tpynoemxocts B
TeHnuii é £ S ;'5 E E = % 8 HBIX TeXHOJIOrHii B uacax) Hacax)
S E ==-§ S &
Tema 2.4 HHTepdeiico 1 | IlogroroBka K JeKImsM | Bumeo-mexiws.
AL [7.1.1-7.1.8, 7.2.1- | Jlexuns-
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM WHAUBUALY-
aJbHBIM 3aJaHUEM
JlaGopaTopHas paGora Ne 1 0,5 3 | [lonroroBka k mabopa- | Bupeo-nexmms.
1 IMoaknroueHne OaTYHKOB TOPHBIM 3aHATUSIM | Jlekiums-
K MHKPOKOHTpOJIEpaM | [7.1.1-7.1.8,7.4] KOHCYJIbTaIHsI.
MuKpo-OBM
Hroro no 2 pazneny 1 1 0,5 6
Paznea 3. CiekTpajibHbIi aHAJIU3 U 00pa00TKa CUTHAJIOB B CHCTEMAaX yNpaBJIeHHsI
ITKC-2, UTIKC-2.1 Tema 3.1 CnekrpansHoe | 0,5 0,5 | IToaroroBka K jneKuusaM | Bumeo-iexius.
TIPECTABICHNE CUTHAJIOB [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM WHIUBULY-
aJbHBIM 3aJaHUEM
Tema 3.2. IIpeoOpazoma- | 0,5 0,5 | [loaroroBka k JekmusaMm | Bumeo-nexius.
Hre Oypne [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM UHAUBUIY-
aJbHBIM 3aJaHUEM
Tema 3.3 breicTpoe mpeo0- 1 | loarotoBka k nexkuusM | Bumeo-nmekmms.
pasoBanue Oypbe [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM UHAUBUIY-
aJIbHBIM 33JaHUEM
Tema 3.4 BeiiBnier ananuz 1 IlongroToBka k nekuusM | Buaeo-neknus.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hajx | KOHCYJIBTAIUS.
CKBO3HBIM WHIUBULY-
aJIbHBLIM 3aJaHUEM
JlabopaTopHasi paGora Ne 0,5 4 I[oxroroBka k nabopa- | Bumeo-nekrms,

2. lludposas o6paboTka

3aHATHUAM

TOPHBIM

Bupeo-
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Buabl 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 a:; Bux CPC AKTHBHBIX M THYECKO 1moJ- padoTaHHOro0 JJleK-
OIIK; IIK u uaaukaro- TeM = & E g E =0 e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
Pbl JOCTHKEHHS KOMIIe- E B E_‘g 3 E o 6 E = o0pasoBaTeb- (TPYA0EMKOCTh (tpynoemxocts B
. 25 |&arF E < 3£ . yacax)
TEHINHN = ~ \g g_; ~ E ; § ‘2 HBIX TEXHOJIOI'MHN B llacax)
= E é- g O =
CHTHAJIOB [7.1.1-7.1.8, 7.4] KOHCYJIBTAIIHS
Hroro no 3 pasneny 1 0,5 7
Pa3gen 4. ®uabTpanusi CHTHAJIOB B CHCTeMAaX yIpPaBJIeHUS
ITKC-2, UTIKC-2.1 Tema 4.1 Ounstp batTep- 1 IlogroroBka k nekumsM | Bumgeo-mekimus.
BOpTa [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 4.2 Ounstp YeObI- 1 ITonroroBka k nekmusM | Bupeo-nexims.
eBa [7.1.1-7.1.8, 7.2.1- | Jexnus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJaHHEM
Tema 4.3 DmmMnTHdecKuit 1 IlonroroBka k nekuusaM | Bupaeo-nexims.
¢bunbTp [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHsl.
CKBO3HBIM  HHIAUBUIY-
aJIbHBIM 3aaHHEM
Tema 4.4 Ounbtp beccens 1 IloaroroBka k nekuusm | Bugeo-nexius.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabota  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
JlaGopaTopunasi pa6ora 3 0,5 4 | IlongrotoBka Kk Jnabopa- | Buneo-nexuus,
[IpoextupoBanne 1HUPpO- TOPHBIM 3ansaTusaM | Bumgeo-
BBIX (DMIIBTPOB [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 IlonroroBka k neknwsM | Buageo-imekimus.
MOJIESIb CHUCTEMBI yIpaBlie- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
HUS 7.2.17] pabGora  Haa | KOHCYJIbTALHS.
CKBO3HBIM  WHAWBULIY-
AJIBHBIM 3aaHHEM
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Buabl yue6Hoi paboThl (4ac)

Iaanupyemble (KOHTPO- KonrakTnas pa6ora = s HaumeHnoBanue Peanuzanus B HammvenoBane pas-
JIMpyeMble) pe3yJIbTaThl z £ 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 = & é g5 EE3 HHTEPAKTHBHBIX TOTOBKH P yp
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g 185§ & o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
Tema 5.2 Ilokaszarenu ka- 1 [TogroroBka k nexkumsM | Bumeo-mekmus.
YecTBa yIIPaBICHUS [7.1.1-7.1.8, 7.2.1- | Jlexuus-
7.2.17] pabora  Hax | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 5.3 Knaccudukamms 1 ITonroroBka k neknusaM | Bupeo-nexims.
CUCTEM YIpaBICHUS [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIHs.
CKBO3HBIM  HHAUBUIY-
aJIbHBIM 3aJJaHUEM
Tema 5.4 TurnoBbic 3BEHbS 1 TlonroroBka k nekmusMm | Bumeo-mekius.
CUCTEM YIpaBICHUS [7.1.1-7.1.8, 7.2.1- | Jleknus-
7.2.17] pabota  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHAWBULY-
aJIbHBIM 3aJaHUEM
JlaGopaTopHasi paGora Ne 1 0,5 3 | [loxroroBka k mabopa- | Bugeo-nekmus,
4 Cucrtembl yIpaBJICHUS C TOPHBIM 3ansaTusaM | Bumgeo-
MHUKPOKOHTPOJLIEpAMHU [7.1.1-7.1.8, 7.4] KOHCYJbTaITHS
Hroro mo 5 paznery 1 0,5 7
Pa3gen 6. UHTerpupoBaHHbIe CHCTEMBI YIIPABICHUS
IKC-2, UTIKC-2.1 Tema 6.1 MES - cuctemsl 1 IlogroroBka K nekumsM | Bumeo-mekmus.
[7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] paboTa  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJIbHBIM 3aJaHUEM
Tema 6.2 SCADA - cucre- 1 TTogroroBka k nexkumsaM | Bumeo-mekmus.
MBI [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabora  Hax | KOHCYJbTAITHS.
CKBO3HBIM  HHAWBHIY-
aJIbHBIM 3aJJaHUEM
Tema 6.3 IIpoMbIIICHHBIH 1 ITonroroBka k nekmusM | Bupaeo-iexims.
HHTEPHET Belei [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHS.
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IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoenus: koa YK;
OIIK; ITIK un naaukaTo-
Pbl I0CTHKEHHUST KOMITe-
TeHIHH

Buabl yue6Hoi paboThl (4ac)

HaumeHnoBanue Peanuzanus B
KonrakTHas pa6ora =2 1 HanmeHoBanme pas-
A HCIOJIB3YeMbIX pamkax Ipak-
2 = . padoTaHHOro0 JJleK-
HaumeHoBanmne pa3aesioB, — g [ =0 AKTHUBHBIX U THYE€CKOH IO~
& 3 g3 g o Bun CPC TPOHHOI'0 Kypca
TeM = S £ 5 = K= MHTEPAKTHBHBIX TFOTOBKH
Eo|E83 83| & |E°F (Tpya0eMKoOCTh B
Z8|2428 £¢8 O |5¢& o0pasoBaTeb- (TPYA0EMKOCTh uacax)
S8 EE| % |28 HBIX TeXHOJIOrHi B yacax)
=E | B J&
= = g
CKBO3HBIM  WHAWBULIY-
QTBHBIM 33JaHUEM
Tema 6.4 3amura mHDOD- 1 [TogroroBka k nexkumsM | Bumeo-mekmus.
Mald B CHCTEMax MOHH- [7.1.1-7.1.8, 7.2.1- | Jlexunus-
TOPUHIa U YIPABIECHUS 7.2.17] pabota  Han | KOHCYJBTAIUA.
CKBO3HBIM  WHAWBULIY-
aJbHBIM 3aJJaHHEM
JlaGopaTopHasi paGoTa Ne 0,5 5 | IlogroroBka k mnabopa- | Bumeo-nekmus,
5 Paspabotka BeO HHTEp- TOPHBIM 3aHATHSAM | Buneo-
¢deiica  gns cUCTEMBI [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
yIpaBlIeHUS
Hroro no 6 pa3mery 0,5 9

Paspeu 7. BHemiHue uHTEepdelichbl HHTETPUPOBA

HHBIX U3MEPUTECJIbHO-YIIPABJIAIOIIUX CUCTEM

ITKC-2, UTIKC-2.1

Tema 7.1 [laTunku 0,5 1,5 | IlogroroBka k mneknusaMm | Bumeo-nexmms.
[7.1.1-7.1.8, 7.2.1- | JIexuus-
7.2.17] pabora  Hax | KOHCYJbTaIusl.
CKBO3HBIM  WHIAUBUIY-
QJIBHBIM 33J]aHUEM

Tema 7.2 V3meputenbHble 2 IloaroroBka k nexuusaMm | Bupeo-nexuus.

YCWINTENH Ha OMEeparfoH- [7.1.1-7.1.8, 7.2.1- | Jleknus-

HBIX YCUITUTEISAX 7.2.17] pabota  Hax | KOHCYJbTaIHsI.
CKBO3HBIM  WHAWBULY-
QTBHBIM 33JaHUEM

Tema 7.3 UWarepdeiicer | 0,5 1,5 | IlogroroBka k mnekunusaMm | Bunmeo-nexmus.

U3MEPUTEIFHO- [7.1.1-7.1.8, 7.2.1- | Jlexuus-

YOPaBISIIOIIUX CHUCTEM U 7.2.17] pabota  Hag | KOHCYJBTAIUA.

CHUCTEM IIepeJiadyd JaHHBIX CKBO3HBIM  WHAWBUIY-

B ACY TII u unTETpUpO- aJIbHBIM 3aJJaHUEM

BaHHBIX CHCTEMax YIpPaB-

JICHUS] IPSANPHSITHEM

JlaGopaTopHasi padora Ne 0,5 6 | INogroroBka k Jsabopa- | Bumeo-nekmus,

6 Hcnosap30oBaHHE MHUKPO-
KOHTPOJUIEPOB TIPH paspa-

TOPHBIM 3aHATHUAM

[7.1.1-7.1.8,7.4]

Bupeo-
KOHCyJ'H)Ta[II/IH
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Buabl yue6Hoi paboThl (4ac)
Ilnannpyemsblie (KOHTPO- HaumenoBanue Peanuzauus B
nnpyeni)lfle) pesgfnmal;u Konatcruas padora E E HCIOJIB3YeMbIX pamKax ;llpax- Hanwenosanse pas-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, — g5 E g AKTHBHBIX M THYECKOH moa- padoTannoro Jaex-
OIIK; IIK u uaaukaro- TeM = é‘ é g § E E’E Bin CPC HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- Eo|ls€s 2| & [ESZ GpazoBaTelib- (TPY10E€MKOCTh (Tpynoemxocts, B
PBI 10CTHZACHUST KoMIle g 185§ & o g g ¢ o0p g py. uacax)
TeHU U Chd = 2~ E E = l§ HBIX TEXHOJIOTHi B 42aCax)
= E é- g O &
0oTKE HM3MEPHUTENbHBIX
YCTPOICTBO
Hroro no 7 pa3neny 1 0,5 11
Pa3gen 8. CencopHble ceTH U POMBIIILIEHHBIN HHTEPHET Bellei
ITKC-2, UTIKC-2.1 Tema 8.1 IIpunnuns! mo- 1 TlonroroBka k nexkiusaM | Bupeo-mekius.
CTPOCHHUSI CEHCOPHBIX Ce- [7.1.1-7.1.8, 7.2.1- | Jleknus-
TeH 7.2.17] pabota  Hax | KOHCYJIBTAIUA.
CKBO3HBIM  WHAWBULIY-
ATBHBIM 33aHHEM
Tema 8.2 CpenctBa obec- 1 ITonroroBka k nekmusaM | Bupeo-nexims.
MEYeHUsI  OTKa30yCTOHYH- [7.1.1-7.1.8, 7.2.1- | Jlexuns-
BOCTH pabOTHl CEHCOPHBIX 7.2.17] pabota  Hag | KOHCYJBTAIUA.
cereit CKBO3HBIM  WHAWBULIY-
aJbHBIM 3aJJaHHEM
Tema 8.3 becnpoBognas 1 | IloarotoBka k nexkuusMm | Bupeo-mexius.
nepenavya JaHHBIX [7.1.1-7.1.8, 7.2.1- | Jexuus-
7.2.17] pabora  Hax | KOHCYJbTaIHsl.
CKBO3HBIM  HHIAUBUIY-
AJbHBIM 3aJaHUEM
Tema 8.4 [IpoexkTupoBaHue 1 IloaroroBka k nekuusm | Bugeo-nexius.
MHOTOYPOBHEBBIX Oecrpo- [7.1.1-7.1.8, 7.2.1- | Jlexuus-
BOJIHBIX CEHCOPHBIX CeTel 7.2.17] pabota  Hajx | KOHCYJBTAITHSA.
CKBO3HBIM  WHAWBULY-
QTBHBIM 33JaHUEM
JlaGopaTopHasi paGora Ne 0,5 4 | IlongrotoBka Kk Jnabopa- | Buneo-nexuus,
7 becnpoBomHas mepenada TOPHBIM 3aHATHAM | Bumeo-
JIaHHBIX B MUKPOKOHTPOJ- [7.1.1-7.1.8,7.4] KOHCYJIbTaIHs
JIEPHBIX CUCTEMAaX
Hroro no 8 pasneny 0,5 8
IMoxroroBka k 3auéry/ 3a 4
4€Ty C OIIeHKOH (KOHTPOJIb)
Hroro 3a cemecTp 4 2 4 58
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6. TEKYIIUA

KOHTPOJIb

YCIIEBAEMOCTH

n INPOMEXYTOYHASA
ATTECTALMUA ITO UTOI'AM OCBOEHU S JUCHUITINHBI.

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
«BpruncauTeNbHBIE CUCTEMBI U TEXHOJIOTUM.

6.2 OnucaHude mnokKa3zaTejieii W KpPUTEPHEB KOHTPOJIsI YCIEeBAeMOCTH, ONHMCAHHE IIKAJ

OICHUBAaHUSA

Tabnuma 6.1 - [Ipu TexymeM KOHTposie (KOHTPOJILHBIC HEJIENIN) U OIEHKA BHITIOTHEHHS
71a00paTOPHBIX pabOT

HIkana IK3aMeH
OLlCHUBAHUSA
40<R<=50 OTnuyHO
30<R<=40 Xoporio
20<R<=30 VY 10BIETBOPUTETHHO
O<R<=20 HeynosneTBopurensHO

HpI/I MMPOMCIKKYTOUYHOM KOHTPOJIC YCIECBACMOCTb CTYACHTOB OLCHUBACTCA 110 IleT]i»IpCX68.J'I.]'II>HOI7I
CUCTEMC KOTIUYHO», «XOPOII0», KYAOBJICTBOPUTCIILHO», «HCYAOBJIICTBOPUTCIILHO).

Tabnuma 6.2 — Kpurepuu orieHUBaHUS pe3yibTata 00y4eHHUs 10 TUCITUIUIMHE U IIKaJia OIlCHUBAHUS

Kpurtepuu oueHnBaHus pe3yibTaToB 00yueHHs:

Onenka OneHka Onenka OneHka
Kox u HamMeHo- Kozt u naumeno- «HEY/I0BJIETBOPH- «YIOBJIETBOPHTE/ b- «xopouo» / «OTJIMYHO» /
BaHme Komme- | CAHHE HHINKaTOpa TEJILHO» HO» / «3a4TEHO» «3a4TEHO» «3a4TEHO»
TeHIHH AOCTHREHHUS KOM- / «HE 3a4TEHO» 60-74% 75-89% 90-100%
neTeHnnn 0-59% OT max peHTHHrOBOH | OT Max PEHTHHrOBOM | OT max peWTHHIO-
OT max PeUTUHTOBOU OIIEHKH KOHTPOJIS OIIEHKHU KOHTPOJIS BOM
OLICHKH KOHTPOJISI OLICHKH KOHTPOJIS

IIKC-2. Cnoco- | UIIKC-2.1. VYwuacr- | W3noxenue yuebHoro | dparmeHTapHbIe, IMokassiBaeT xopomme | Mmeer riayOokue
Oen paspabarbl- | Byer B pa3paboTke | marepHaia GeccH- | MOBEPXHOCTHBIC 3HA- | 3HAHHA O: 3HaHHSA O:
BaTh KOMIIOHEH- | KOMIIOHEHTOB  all- | CTEMHOE, HEIOJHOE. HHS O: - NPUHIMNAX MOCTPO- | - MPHHIOHUMAX MO-
THl  amlapaTHo- | MapaTHO- OTCyTCTBYeT 3HaHME | - MPUHIMIAX HOCTPO- | €HHS CHCTEM YIpaB- | CTPOCHHS  CHUCTEM
MIPOTPaMMHBIX HPOTrPaMMHBIX o: CHHUsS CHCTEM YNpaB- | JICHHS; YIIpaBIeHHUS;
KOMIUJIGKCOB M | KOMIUIEKCOB,  HC- | - NPHHIHUIIAX TOCTPO- | JICHHMS; - CYLIECTBYIOIIMX | -  CYILIECTBYIOLIMX
6a3 JAHHBIX, | MOJIB3Yys COBPEMEH- | CHHsS CHCTEM YIpaB- | - CYLIECTBYIOIMX | METOJaX aHajiW3a W | METOJax aHaiu3a U
UCTONIB3YsSl ~ CO- | HBle ~ WHCTPYMECH- | JICHUS; MeTolax aHanmu3a u | 1udpoBoit 0OpaboTku | nmuppoBoir  obpa-
BPEMCHHbBIC HWH- | TalbHBIC CPEICTBA U | - CYIIECTBYIOIHUX | HHU(POBOH 00pabOTKH | CHIHAJIOB; GOTKH CHTHAJIOB;
CTPYMCHTAIIbHBIC | TEXHOJNOTHH  TIPO- | METOAaX aHajiW3a W | CHIHAJIOB; - CYLIECTBYIOLIEH | -  CyLIECTBYrOLIEH
cpelcTBa M TeX- | TPaMMHPOBAHUS 1poBoii 00paboTKu | - CyLIECTBYIOLICH | Mepapxuu CHCTEM | MepapXM{  CHCTEM
HOJOTHH  TIpO- CHTHAJIOB; Hepapxuu CHCTEM | YNpaBJCHHS TEXHOJO- | YIpaBJICHUS TEXHO-
TpaMMHPOBaHHS - CYIIECTBYIOIICH | yNpaBJICHUS TEXHOJIO- | THYECKMM IpOLecca- | JIOTHYECKMM  TIpO-

Hepapxuu CHCTEM | THYECKHM IMpOIlecca- | MM M IPOM3BOJACTBOM; | IlECCAMH M IPOU3-

YIpaBICHHST TEXHOJIO-
T'HYECKHM  IIpoliecca-
MH ¥ IPOU3BOJICTBOM;
- TEXHOJIOTHSX Mpo-
eKTUPOBaHMs pacrpe-
JIeTICHHBIX CHCTEM
cbopa, 00paboTKH
JIaHHBIX M yIpaBJie-
HHS;

- HPOMBIIIUICHHBIX

MH U [IPOHU3BOJICTBOM;
- TEXHOJIOTUAX l'lpO—
EKTHPOBaHMs pacripe-
JCIJIICHHBIX CUCTEM
cbopa, 00paboTku
NAaHHBIX ¥ YIpaBie-
HUS,

- MIPOMBIIIIEHHBIX
MPOTOKONaX mepesa-
Yl JAaHHBIX, anMe—

- TEXHOJIOTHSX TPO-
EKTUPOBaHMsl pacrpe-
JCIICHHBIX CHUCTEM
cbopa, 00paboTKH
JAHHBIX U ynpaBne—
HUS;

- NPOMBIIIIEHHBIX
NpPOTOKOJIaX — Tepesa-
YM JIaHHBIX, [pPUMe-
usemeix B SCADA

BOJZICTBOM,;
- TCXHOJOI'UAX HpO—
SKTHPOBaHHs  pac-
npeﬂeHeHHbIX CHUu-
cTteM cbopa, obpa-
OOTKM JaHHBIX "
YIIpaBJICHHUS;

- MPOMBIIUICHHBIX
MPOTOKONIaX  TIepe-
J1a4ydl JaHHBIX, MpH-
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IPOTOKOJIAX ~ IIepena-
YW JAHHBIX, HpHUMe-
nsiempix B SCADA
cHCTEMaX;

- TEXHOJOTHH TMpo-
MBIIUICHHOTO HMHTEp-
HETa BEIIeH;

- MeToJax IPOEeKTH-
poBaHus U pazpaboT-
KM CEHCOPHBIX CETEH.
He umeer mpencras-
JeHHS O  MeTojax
miudposoit  pubTpa-
LHH.

He ymeer:

- TPOBOJWTH aHAIM3
HHPOPMAITHOHHBIX
IPOLIECCOB B pacrpe-
JICNICHHbIX ~ M3MEpH-
TEIbHO-
YTIPABIITIONINX
cTeMax;

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

- pa3pabaTsiBaTh
nuppoBele  QUIBTPHI
CHUTHAJIOB;

- pa3pabaThIBaTh MPo-
TpaMMBI JUIST MHUKpO-

Cu-

KOHTPOJIIEPOB Ha
SI3BIKAX BBICOKOTO
YPOBHS;

- BBINOJHATH COMPA-
JKCHHE THIIOBBIX Y3-
JIOB C MUKPOKOHTPOJI-
nepamu 1 DBM.

nsemeix B SCADA
CHCTEMaX;

- TEeXHOJNOTHH THpo-
MBILIUICHHOTO HHTEp-
HETa BeleH;

- METOAaxX MPOCKTH-
poBaHuUs U pa3paboT-
KH CEHCOPHBIX CETEH.
Hmeer 6a3oBble 3Ha-
HUS W3 TPUKIAIHON
TeopuH HH(popManuu.
B cocrosiHumM O1IeHUTH
XapakTep W KOJHYe-
CTBCHHBIC XapaKTepH-

cTuku  nHpopMarm-
OHHBIX IIOTOKOB B
pacrpeeneHHbIX

cucremax coopa, 00-
paboTKu JaHHBIX |
yIIpaBJICHHUSL.

Vmeer moBepxHOCT-
HBIE 3HaHUS O METO-
nax nuppoBor (GHIb-
Tpauu H IHU(PPOBOI
00pabOTKH CUTHAJIOB.
Ha HA4aJIbHOM
YPOBHE yMeeT:

- TNIPOBOJMTH aHAIIM3
MHPOPMAITHOHHBIX
MIPOLIECCOB B pacIpe-
NETICHHBIX  HM3MEpH-
TEJIBHO-
YIIPABISTIOIINX
cTeMax;

- pa3pabarsiBaTh
ycTpoiictBa  compsi-
KEHUS JaTYMKOB U
HCTIOJHUTEIIBHBIX
ycrpoiictB ¢ 9BM;

- pa3pabaThiBaTh
mwiudpossle  GUIBTPHI
CHTHAJIOB;

- pa3pabaTeIBaTh Mpo-
rpaMMBbl ISl MHKpO-

CH-

KOHTPOJUIEPOB Ha
SI3BIKAX BBICOKOTO
YPOBHS;

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

CHCTEMaX;

- TEXHOJOTHH Mpo-
MBIIIUIEHHOTO HHTEp-
HeTa Belek;

- MeToJax MpOEKTH-
poBaHuS H pa3paboT-
KU CEHCOPHBIX CeTel;
- MeTojax IIoCTpoe-
HHS CHUCTEM peabHO-
TO BPEMEHH.

MosxeT  BBIIIOJHUTH
aHamM3 UH(OpMAIH-
OHHBIX IIOTOKOB B
pacnpeseaeHHbIX
cucremax cbopa, 00-
paboTkn  mH(pOpMa-
UM U YIpaBIeHHUS.
Jatb pexkomeHmanuu
[0 YCTPaHEHHIO BBI-
SIBTICHHBIX e(EKTOB B

paccCMOTpEHHOH  cHU-
cTeMe.
VBepeHHO  Biajeer

MeToJaMH LU(POBOH
00pabOTKU CHUTHAJIOB.
Crocoben  paspaba-
TBIBaTh  NPOTPAMMBI
s nudpoBoit ob6pa-
OOTKM CHTHAJIOB Ha
si3pike Python.

Ymeer pabotaTh:

- €O CHeLHAIbHBIMU
NPOTPaMMHBIMH ~ T1a-
KeTaMH Uil TIPOCKTH-
poBaHus SCADA
CHCTEM;

- ¢ IaKeTaMu Ui
MPOEKTHPOBAHHS
YCTPOWCTB Ha 1udpo-
BBIX KOMIIOHEHT U
MOZENUPOBAHMS X
paboTsr;

- C MHTErpUPOBAHHBI-
MH  HM3MEPUTEIbHO-
YIPaBIAIONAMH  CH-
CTeMaMH ¥ CHCTeMa-
MH  aBTOMaTH3alllu
MPOU3BOJICTBEHHBIX
MPOILIECCOB.

Ha xopomem ypoBue
yMeerT:

- TIPOBOJUTH aHAIIH3
HHPOPMAITMOHHBIX
MPOLIECCOB B pacrpe-
JETICHHBIX ~ M3MepH-
TENBHO-
YIPaBISIOMNX
cTeMax;

- pa3pabaTbIBaTh
ycTpoiictBa  comnpsi-
JKEHHSI JIaTYHKOB U
HCHOJTHUTEIIBHBIX
ycTpoiicts ¢ OBM;

- paspabatbiBaTh
1 poBble  QUIBTPHI
CHTHAJIOB;

- paspabatbIBaTh Mpo-
TpaMMbl Ul MHKpO-
KOHTPOJLIEPOB Ha

CH-

MEHSEMBIX B
SCADA cucremax;
- TEXHOJIOTHH IIpO-
MBIIUICHHOTO  WH-
TepHeTa Bellei;

- METOJaX IPOEKTHU-
poBaHHS W paspa-
OOTKH  CEHCOPHBIX
ceTei;

- METOJax MOCTpoe-
HUSL CHCTEM peab-
HOTO BPEMEHH;

- MeTojax W cpen-
CTBaxX 3alUTHl HH-
dbopmanmun  u  1e-
JIOCTHOCTH JTaHHBIX
B pAaclpeereHHbIX
cHCTeMax yIpasJie-
HHUSL

MoskeT BBINOJIHUTH
anamm3  uHpOpMa-
IOHHBIX TIOTOKOB B
pacnperneaeHHbIX
cucreMax  cbopa,
o6paboTku HHOOP-
Manud U ympasJe-
Hus. [Jlate  pexo-
MEHIALNN o
YCTPAaHEHHIO BBISIB-
JICHHBIX Je()eKTOB B
paccMOTpeHHOM
CHCTEME.
VYBepeHHO BIaneeT
MeTogamMu  IH(pPo-
BOH 00paboTKH
curHanos. Cnoco-
OceH pa3pabaTeIBaTh
MIPOTpaMMBbI JUTSt
mudpoBoii  obOpa-
OOTKHM CHI'HAJIOB Ha
s3pikax  Python u
C/CH++.

Ymeet paboTatb:

- CO CIenHaIbHBIMH
MIPOrPaMMHBIMH
MaKeTaMy Juisi Ipo-
EKTHPOBaHHMS
SCADA cucrewm;

- C MaKeTamu JuIs
MIPOEKTHPOBAHHSI
YCTPOWCTB Ha IU(}-
POBBIX  KOMITOHEHT
U MOJEIHPOBAHUSI
ux paboThl;

- C HHTErpHpOBaH-
HBIMH H3MEpPUTEIb-
HO-YIIPABJISIOIMHI
CHCTEMaMHd H  CH-
CcTeMaMHi aBTOMATH-
3alMd  TIPOU3BOJI-
CTBEHHBIX MPOIEC-
COB.

Ha XOpOIIeM
YPOBHE yMeeT:

- IPOBOAUTH aHAJIN3
UH()OPMAITMOHHBIX
MpOIECCOB B pac-
MpEeeNICHHBIX W3-
MEPHTEIHHO-
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SI3BIKAX BBICOKOTO
YPOBHS;

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

YNPABISAIOIIUX CH-
cTeMax;

- paspabaThIBaTh
yCTpoiicTBa comps-
KEHHUs NaTINKOB M
HCTIOJTHUTENBHBIX

ycTpoiicts ¢ OBM;
- paspabaTbIBaTh
uudposele  (UIb-
TPBI CUTHAJIOB;

- paspabaThIBaTh
HPOTrPaMMBI ULt
MHKPOKOHTpOJLIE-
pPOB Ha S3BIKax BEHI-
COKOTO YPOBHS;

- BBINOJHATE CO-
OpSDKEHUE  THIIO-
BBIX y3JIOB C MHK-

POKOHTpOJLIEPAMU
u OBM.
Tabnumna 6.3 - Kpurepun olieHuBaHUS
Ouenka Kpurepuu ouenuBanus
Bricokuit ypoBeHb OIICHKY «OTJMYHO» 3aCIIy)KMBAeT CTYJCHT, OCBOMBIIHMI 3HAHUS, YMEHUS, KOMIIETEH-
«5» UK ¥ TEOPETHYCCKUIA MaTepuas 0e3 MpoOesioB; BBHIMIOJHUBIINN BCE 3aJaHUs, MPEIy-
(oTaMuHO) CMOTPCHHBIC YYCOHBIM IUITAHOM HA BBICOKOM KAueCTBCHHOM YPOBHE, MPAKTHYCCKUE

HaBBbIKH HpOCI)eCCI/IOHaJIbHOFO MNPUMCHCHHU A OCBOCHHBIX 3HAHUI C(l)OpMPIpOBaHLI.

Cpennuii ypoBeHb «4»

OLCHKY «XO0POII0» 3aCIIy’KUBACT CTYACHT, IMPAKTUYCCKU ITOJTHOCTBIO OCBOHMBIIIHI 3Ha-
HUSL, YMCHUSA, KOMIICTCHIIUU 1 TeOpeTI/I‘IeCKI/Iﬁ Matepual, y‘le6HLI€ 3aJlaHuA HEC OLICHEC-

(xopomo) HBI MAaKCUMaJIbHBIM YHCJIOM OaJlJIOB, B OCHOBHOM C(hOpPMHPOBAII MPAKTHYECKHE HABBI-

KH.
IToporoBelif ypoBeHb | OIEHKY «yAOBJeTBOPUTEIbHO» 3aCIy)KUBACT CTYACHT, YACTHYHO C IpoOeraMu OCBO-
«3» (yIOBIETBOPH- | MBIIMH 3HAHMS, yMCHHS, KOMIICTCHINN ¥ TEOPETUUECKUI MaTepHal, MHOTHE yIeOHbIC
TEIBHO) 3a7aHust MO0 HE BBIMIOIHWI, JINOO OHM OIEHEHBI YHCIOM OaJUIOB OJM3KMM K MHHH-

MaJIbHOMY, HCKOTOPBIC NPAKTUYCCKNEC HABBIKU HE C(bOpMI/IpOBaHLI.

MuHuManbHbIA ypo-
BEHb «2» (HEyIOBIIE-
TBOPUTEIHHO)

OLICHKY «HCYAOBJICTBOPUTCIBbHO» 34CIIyKUBACT CTYACHT, HC OCBOMBIIHH 3HaHUs, yMe-
HHUA, KOMIICTCHIIMHM U TCOpETI/I‘IeCKHﬁ Mmarepual, y‘le6HI)Ie 3aJaHusl HE BBIINIOJIHUII,

NPaKTHYECKHE HABBIKU HE C(DOPMHUPOBAHBI.

7. YYEBHO-METOJAUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

7.1 YueOHas iuTepaTypa

1.1.1.

1.1.2.

1.1.3.

1.14.

HapwsenkoB A.b. MukponporeccopHsie cuctemsl : Yye6.nocobue / A.b. [lappenkos, A.C.
[TnexoB; HI'TY um.P.E.Anexceesa. - H.Hosropon : Uzn-sBo HI'TY, 2012. - 143 c. : wn. -
bubnuorp.:c.142. - ISBN 978-5-502-00050-5 : 60-00.

HapbenkoB A.b. MHTepdeiicbl MUKpOIpoLecCOpHBIX cUcTeM : YueO.nmocodue / A.b. Jlaps-
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 HUPpoBoOi 00paboTku curHaios : Yueb.nmocobue / C.C.
3enpmanoB; Bonro-Bar.gun.MTYCHU. - H.Hosropox : [b.m.], 2013. - 80 c. : wmr -
[Tpun.:c.66-78. - bubnuorp.:c.79. - ISBN 978-5-90522671-7 : 150-00.

WuTerpupoBaHHble cUCTEMBI ITpoeKkTUpoBanus U ynpasieHus. SCADA : yueOHoe nmocoOue /
X. H. My3unos, O. H. Ky3sikos, C. A. XoxpuH [u ap.]. — CankTt-IlerepOypr : Jlans, 2022.
— 408 c¢. — ISBN 978-5-8114-3265-3. — TekcT : 37eKTpOHHBIN // JIaHB : 3JEKTPOHHO-
oubmuoreuynas cuctema. — URL: https://e.lanbook.com/book/213209 (nmata oOparmienus:
19.02.2023). — Pexxum gocTyra: Jjs aBTOPHU3. TOIb30BaTEIIEH.
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1.15.

1.1.6.

1.1.7.

1.1.8.

Pesuu FO.B. IIpakTndeckoe mporpaMMrupoBaHiue MUKpPOKOHTposuiepoB Atmel AVR Ha s13b1-
ke accemOnepa / }FO.B. PeBuu. - 3-e uzna. - CII0. : BXB-Iletepoypr, 2014. - 365 c. - (Dnek-
Tponuka). - [Tpui.:c.311-360.-[Ipenm.yka3.:c.363-365. - bubnuorp.:c.361-362. - ISBN 978-
5-9775-3311-9 : 324-33.

Cepruenko A.b. [ludposas obpaboTtka curnanos : Yued.mocobue / A.b. Cepruenko. - 3-¢
u3a. - CII6. : BXB-IlerepOypr, 2011. - 768 c. : w1 - (YueOHas auTeparypa ajis BY30B). -
[Tpw.:c.655-730.-IIpenm.yka3.:c.736-756. - bubmmorp.:c.731-735. - ISBN 978-5-9775-
0606-9 : 404-79.

XaproB B.fIl. Mukpomnpoueccopublie cuctembl : Yueb.mocobue / B.SI. Xapros. - 2-e
u3a.,ucnp.u gom. - M. : U3a.uentp "Axagemus", 2014. - 368 c. : un. - (Beicmee o6pa3zoBa-
Hue. bakanaBpuar). - bubmmorp.:c.364-365. - ISBN 978-5-4468-0440-5 : 566-50.

XaprtoB B.S. Mukpokontpomiepst AVR. [Ipaktukym 11t HaunHaromux : Yueb.mocodue /
B.A. XaproB. - 2-e uzn. ucnp.u gon. - M. : Uza-so MI'TY um.H.D.baymana, 2012. - 280 c. :
ni. - [pun.:c.278-280. - bubmmorp.:c.277. - ISBN 978-5-7038-3565-4 : 209-00.

7.2 CnpaBo4Ho-0ubauorpaduyeckas Jureparypa
—  YYeOHUKU U yueOHble NOCoOUs.

721

7.2.2

7.2.3

724

7.25

7.2.6

7.2.7

AunnpusnoB A.B. Teopust u npumenenue uppoBoii 00padoTKku cUrHaloB: Yueb.mocodue /
A.B. Aunpusnos; HI'TY um.P.E.Anekceesa. - H.Hosropon : U3n-so HI'TY, 2008. - 142 c. :
ui. - bubnuorp.:c.141. - ISBN 978-5-93272-589-4 : 48-00.

Anukun A.A., babanos H.1O., bapaxtanos JI.B. MoOuibHBIE pOOOTHI, POOOTOTEXHUYIECKHE
KOMIUIEKCHl U POOOTU3MPOBAHHBIE CHCTEMBI IMOMOIIM BOAUTEIIO aBTOTPAKTOPHOM U Be3fe-
xoxHo# Texaukn : B 3-x kH. KH.1 : Uctopus poboTorexundeckux cuctem / A.A. AHUKUH [1
ap.]; llon 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., ba6anos H.IO., bapaxtanos JI.B. MoOwibHBIE pOOOTHI, pPOOOTOTEXHUYCCKHE
KOMIUIEKCHI U pOOOTHU3UPOBAHHBIE CUCTEMBI TTOMOIIMA BOJIUTEIIO0 aBTOTPAKTOPHOW U BE3JIe-
xoaHoi TexHukH : B 3-x ku. Ku.2. U.1 : CoBpeMeHHbIe Ha3eMHbIe MOOUIILHBIE pOOOTOTEX-
HUYCCKUE CHCTEMbl M KOMILJICKCHI. YCJIOBUS OSKCIUTyaTallid MOOWIBHBIX cucTeM / A.A.
AnukuH [u ap.]; [log pen. B.B. benskoa. - H.Hosropon : Hayuno-uza.nentp "XXI", 2021.
- 941 c. : mn. - [lpun.:c.442-941. - bubmuorp.:c.395-441. - ISBN 978-5-6044315-0-4; 978-5-
6045837-4-6 (Ku.2. Y.1) : 1500-00.

AnyunH, A. C. BcTpanBaembie BBICOKOIIPOM3BOIUTENBHBIE ITU(PPOBBIE CHCTEMBI yIIpaBIie-
Hus. [IpakTudeckuii Kypc pa3paboTKH U OTIAAKH IPOrPaMMHOTO 00ECTIeUeHHUsI CUTHATBHBIX
MukpokoHTpoiiepoB TMS320x28xxx B unterpupoBannoit cpene Code Composer Studio :
yue0. mocooue / Anyunn A. C. , Amamkus [[. . - Mocksa : M3narenbckuii jom MOU,
2017. - ISBN 978-5-383-01096-9. - Tekcr : anekrponnsiii // DbC "KoHcynbraHnT cTyneHTa"
: [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383010969.html (nara 006-
pamienust: 19.02.2023). - Pexxum mocTyra : 1Mo MoANKCKe.

bapanos B.H. Ilpumenenne MukpokoHTposiepoB AVR: cxembl, anropuTMsl, MporpamMmmsl /
B.H. bapanos. - 3-e uzn.,mepepad.u gon. - M. : U3n.mom "omdka-21", 2006. - 288 ¢. : . +
CD-ROM. - (MupoBas snekTpoHuka). - [Ipun.:c.243-287. - ISBN 5-94120-121-4 : 207-00.
bapperr, C. ®. BcrpauBaemble cuctemsl. [IpoekTpoBaHHME NPWIOKEHUH HA MHKpPO-
koHTposepax cemeiictBa 68HC12 / HCS12 ¢ npumenenuem si3bika C / bappert C. @. , [1ak
. JIx. - Mocksa : JIMK TIlpecc. - 640 c. - ISBN 5-9706-0034-2. - TekcrT : 2JIeKTpOHHBIN //
9BC "KoncynbTant cTynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN5970600342.html (mata oGpamenus: 19.02.2023).
- Pexxum octyna : mo noAmnucke.

BacunbeB B.I1. OcHoBBI Teopun u pacuéra nudpoBsix GuiasTpos : Yued.mocodue / B.I1. Ba-
cunbeB, 2.J1. Mypo, C.M. Cmonbsckuit; [lon pen.C.M.Cmonbckoro. - M. : Akagemus, 2007.
- 272 c. - llpwun.:c.212-269. - bubmuorp.:c.270. - ISBN 978-5-7695-2709-8 : 255-20.
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7.2.8 Tomy6moB M.C. Mukpokontpoiuiepsl AVR: ot mpoctoro k cioxknomy / M.C. I'omyOros,
A.B. Kupuuenkosna. - 2-e uzna.,ucnp.u gom. - 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.®. CucreMbl XxpaHeHUs 1aH-
HBIX [DJIEKTPOHHBIE TEKCTOBbIC AaHHbIE] : Yueb.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 . Mukpokontpoiuiepsl AVR. Broansiii kypc : Ilep.c anri. / Mopton Jx. - M. :
Homxka-XXI, 2006. - 272 c¢. : un. - (MupoBasi dJeKTpoHHKA). - JIOML.TUT.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 Ilanaryra K.A. MEUKpPOKOHTPOJUIEPHI B CHCTEMAaX YIIPABJICHHUS COBPEMEHHBIX aBTOMOOHIICH :
VYueb6.mocobue / K.A. [lanaryra; Mock.roc.uuycTpuanbubiid yH-T. - M. : U3a-80 MY,
2007. - 220 c. : un. - bubnumorp.:c.217-218. - ISBN 978-5-276-01072-4 : 112-00.

7.2.12 Ilersko B.W. Ludposas ¢punstpanus u o6padotka curnanon: Yuebd.mocooue / B.W. [letsko,
B.E. Kykonnn, H.b. IlluxoB. - Munck : YHiBepciTankae, 1995. - 168 ¢. - bubmauorp.:c.168. -
ISBN 5-7855-0737-4 : 0-00.

7.2.13 Tlono O.b. KommnbloTepHblii MNpakTUKyM 10 LU(PPOBOM 00pabOTKE ayIHOCHTHAIOB:
VYue6.mocodbue / O.b. IlomoB. - M. : TI'opsiuas nmuus-Temekom, 2010. - 176 c. : wn. -
[Tpun.:c.170-173. - bubmmorp.:c.174-175. - ISBN 978-5-9912-0131-5 : 250-00.

7.2.14 Tlpoxopos H.JL., Eropos I'.A., Kpacosckuii B.E., AunpeeB A.M., Peiisman S.A. Ynpasmus-
IOLIME BBIYMCIUTENbHBIE KOMIUICKCHI AJI1 IPOMBILIUICHHON aBTOMaTH3aIuK : Y4ueb.mocodue
/ HJIL. TIpoxopos [u ap.]; IToxg pen.H.JL.IIlpoxoposa, B.B.Cro3eBa. - M. : M3a-so MI'TY
uM.H.3.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 Cummonnc, K. BerpauBaemsbie cuctembl Ha ocHoBe Linux / Cummongc K. - Mocksa : JIMK
ITpece, 2017. - 360 c. - ISBN 978-5-97060-483-0. - Tekcr : snekrponnsiii / IBC "Kon-
CYJIbTaHT cTyneHra" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970604830.html (mara oOpareHus:
19.02.2023). - PesxuM 10CTyIIA : 110 TMOAIUCKE.

7.2.16 Cononmna A.U., Ynaxosuu [[.A., Apoy3zoB C.M., ConobeBa E.b. OcHOBBI 1TM()pOBOI 00-
pabotku curHanoB: YueO.nmocobue / A.U. Cononuna [u np.]. - 2-e uzn. - CII6. : BXB-
[TerepOypr, 2005. - 753 c¢. : wr - Ipwr.:c.677-740.-ITpenm.yka3.: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.IO., KabanoBa A.b. OCHOBBI aBTOMaTH3aI[MH TE€X-
HOJIOTUYECKHUX TpolieccoB : Yueb.mocobue / A.B. lllarun [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 TlepeveHb KypHAJIOB 1O NPOGUIIO TUCIHUNIHHBI:

7.3.1 HayuHO-TeXHUYECKHI U HAyYHO-TIPOU3BOJICTBEHHBIN KypHan MHbopMalimoHHbIE TEXHOIO-
rum JXXypuan "UHbopMallmoHHEIE TEXHOJOTHH" (novtex.ru).

7.3.2 HWudopmarmonnsie pecypcsl Poccun. Poccuiickas accouuanusi 3JeKTPOHHBIX OMONIHMOTEK.
Hudopmanmonnsie Pecypcrl Poccun — Poccuiickas acconmaliys 3JIEKTPOHHEIX OMOIMOTEK
(aselibrary.ru).

7.3.3 XKypnan «HpOpMAIMOHHBIE TEXHOJOTHH M BBIYMCIUTEIBHBIE CUCTeMbI». JXypHan «UWH-
(dhopMaIMOHHBIE TEXHOJOIMH M BEIYUCIUTENIBLHBIE CUCTEMBI» - About journal (jitcs.ru)

7.4 MeToanyecKue yKa3aHUsl, peKOMEeHIALMM U IpyrHe MaTepuaJibl K 3aHATHAM
MeTtoauyeckue yka3zaHus 1O BBIITOJHEHUIO MPAKTHUECKUX paboT nmo aucuuiiuHe «HTerpupoBaH-
HbI€ U3MEPUTENHHO-YIIPABIAIONINE CUCTEMBI» B JIEKTPOHHOM BapHaHTe HaXojaaTcs Ha Kadeape «Bpruuc-
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JUTENbHBIE CUCTEMBI U TEXHOJIOTHUWY». DJIEKTPOHHBIC BAPUAHTHI METOJAMUYECKUX YKA3aHUH IO BBIMOJIHEHUIO
1abopaTopHbIX pabOT OTHPABISAIOTCS HA SJIEKTPOHHBIE apeca IPYIIIL:

74.1

74.2

7.4.3

744

745

7.4.6

147

[TonxiroueHne 1aTYMKOB K MUKPOKOHTpOJLIEpaM U MUKpo-OBM [DnekTpoHHbIE TEKCTOBbIE
JaHHbIC]: METOA. yKa3aHusl K JiabopaTopHoil paboTe mo aucuumuinHe «VHTerpupoBaHHbIE
M3MEPUTEIbHO-YIIPABIIAIONINE CUCTEMBD» Ui CTYJACHTOB HAIlpaBJICHHs MOATOTOBKH Oaka-
naBpa 090301 «MudopMaTrka U BBIYUCIHMTEIIbHAS TEXHUKa» AHEBHON (hopmMbI 0OydeHUs /
HI'TY; Cocr.: JI.C. MapteiroB. H.HoBropon, 2021, 15 c.

Hcnonb30BaHre MUKPOKOHTPOJUIEPOB MPHU pa3pabOTKe U3MEPHUTENbHBIX YCTPONUCTBO [Dek-
TPOHHBIE TEKCTOBBIC JAHHBIE|: METOJ. yKa3aHHs K JIabopaTopHOW paboTe MO JUCHUIUIMHE
«VIHTerpupoOBaHHbIC U3MEPUTEIBHO-YIPABIISIIONINE CUCTEMbI» IS CTYIEHTOB HAIPaBIICHUS
nonarotoBku OakanaBpa 090301 «MudopMaTHKa ¥ BBIYUCIUTENbHAS TEXHUKA» THEBHOMH
dhopmer 00yuenus / HI'TY; Cocr.: I.C. MapteinoB. H.Hosropox, 2022, 15 c.

[udposas 00paboTKa CUTHAIOB [DIEKTPOHHbIE TEKCTOBBIC NAHHBIC|: METOJ. YKa3aHHUS K
naboparopHoit pabore no auctumuinHe «HTerpupoBaHHbIE N3MEPHUTEIBHO-YIPABISIONINE
CUCTEMBI» ISl CTYJCHTOB HarpaBieHus moarotoBku OakamaBpa 090301 «udopmatuka u
BBIYMCIIMTENIbHAS TeXHUKa» nHeBHOU (hopmbl o0ydenus / HI'TY; Cocr.: JI.C. MapThiHOB.
H.Hosropon, 2021, 15 c.

[IpoexktupoBanue uppoBbIX GUIBTPOB [DIEKTPOHHBIE TEKCTOBBIE JaHHBIEC|: METOJI. yKa3a-
HUs K JabopatopHoil pabGore no aucuuiiMHe «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.

CucreMbl ynpaBlieHUsI ¢ MUKPOKOHTPOJIIIEpaMHU [ DJIEKTPOHHBIE TEKCTOBBIE IaHHBIE|: METO/.
yKa3zaHus K JabopaTtopHoil pabore mo aucuuiinHe «HTerpupoBaHHBIE W3MEPUTEIBHO-
VIPABJIAIONIAE CHCTEMBD» ISl CTYACHTOB HaIlpaBleHHs MOATOTOBKM OakanmaBpa 090301
«UH(popmaTuka U BeIMUCIUTEIbHAS TeXHUKa» AHEBHOU (opmbl oOyuenus / HI'TY; Cocr.:
J.C. Maptsinos. H.Hosropog, 2021, 15 c.

Pa3pabotka BeO mHTepdeiica ns cuCTEMBbl yIpaBieHHs [DJIEKTPOHHBIE TEKCTOBBIE JaH-
HbIE]|: METO/. yKa3aHus K JabopaTopHOil padore no aucuuiuinie «MHTerpupoBaHHble U3Me-
PUTENBHO-YIIPABISIONINE CUCTEMBI» ISl CTYIACHTOB HAIlpaBJICHUS IMOATOTOBKH OakanaBpa
090301 «MupopmaTrKa U BBIYUCIUTENbHAS TEXHUKa» THEBHOUM (hopmbl 00yduenus / HI'TY;
Cocr.: [1.C. MapteiaoB. H.Hosropon, 2021, 15 c.

7 becipoBo/iHas mepeaya 1aHHbIX B MUKPOKOHTPOJUIEPHBIX cUcTeMax [DIeKTpPOHHBIE TEK-
CTOBBIE JaHHBIE]: METOA. yKa3aHUs K JabopaTopHOil paboTe mo aucuuiuinae «MHTerpupo-
BaHHbIE U3MEPHUTENBHO-YIIPABIISAIONINE CUCTEMBD) JUIsl CTYJIEHTOB HalpaBJIEHUS MMOATOTOBKU
6akanaBpa 090301 «MH(popmaTHKa ¥ BBIYUCIUTENbHAS TEXHUKa» THEBHOM (hopMbl 00yue-
uus / HI'TY; Cocr.: [1.C. Maptemos. H.Hosropon, 2021, 15 c.

8. TH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

YueOHbIit Tpoliecc Mo AUCIUIUTHHE 00ecTieueH HE0OX0IUMBIM KOMITJIEKTOM CBOOOJHO pacrpocTpa-
HSIEMOT'0 POrpaMMHOI0 o0ecreyeHus (COCTaB Mo JUCHMIUIMHE orpeeneH B HacTosumen PIT/I u moanexur
OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

8.1 llepevyenb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM

Tabmuma 8.1 - [lepedyeHb JICKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaumenoBanue 96C Ccblika k 9BC
Jlanb https://e.lanbook.com/
2 FOpaiit https://biblio-online.ru/

8.2 IlepeyeHb CBOOOHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0 ofecneyeHust
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Ta6muma 8.2 — [IporpammHoe oGecriedeHue, UCTIob3yeMoe CTyICHTaMH OYHOTO OOYUIEeHHS

IIporpammHoe obecnevenne, IIporpammHoe oGecriedeHrne CBOOOTHOI0 PaCPOCTPAHEHUSA
HCII0JIb3yeMoe B
YHHBepcHTeTe Ha

HOFOBOpHOﬁ OCHOBE€

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 — cBo6oaHo pacmpocTpaHsemas KOJUICKIHs
kommmsitopos st C, C++ (https://gcc.gnu.org/)

Python 3 (https://www.python.org/)

Komanassrit naTepnperatop — python, otmamauk — pdb, npodunuposimuk - profile
Online GDB - onmaitn xommumsatop u omiamuuk it C/C++, Python
(https://www.onlinegdb.com/)

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

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

Palanteer (https://github.com/dfeneyrou/palanteer) IIpoduaupoBIUK i MPO-
rpamm Ha C/C++ u Python, pactipoctpansiemsrii mo juiiensun 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)
Penakrop 610k-cxem (https://app.diagrams.net/)

8.3 IlepeyeHb CcOBpeMeHHBIX TNPOPecCHOHAIBHBIX 0a3 JaHHBIX W HHPOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

B tabmuue 8.3 ykaszaH nepedeHb MpodeccHoHABHBIX 0a3 JaHHBIX W HH()OPMAIMOHHBIX CIPABOY-
HBIX CHCTEM, K KOTOPBIM 0OecrieueH NocTyI (yaalleHHbId A0CTyI). JlaHHBIN NepeYeHb MOJUICKHUT OOHOBIIC-
HUIO B cooTBeTcTBHHU ¢ TpeboBanusmu OI'OC BO.

B nanHOM pasgene MoryT ObITh NPHBEICHBI PECYpCHl (CCBUIKM Ha CAMTHI), HA KOTOPBIX MOYKHO
HAWTH MOJIE3HYIO JIUIsl Kypca HHQOPMAIIUIO, B T.4. CTATHCTHYECKHUE WIIM CIIPABOYHbBIC TAaHHBIC, yIeOHbIC Ma-
TEpUaJbl, OHJIAIH KYpPCHI U T.I.

Tabnuua 8.3 — [lepedeHb cOBpeMEHHBIX MPO(eCcCHOHANBHBIX 0a3 JaHHBIX U HH()OPMAIIMOHHBIX
CIPAaBOYHBIX CUCTEM

No HaunmenoBanue npodeccHoHATbHOI 6a3b1 JaHHBIX, | JlocTyn K pecypcy (YIaJeHHbII J0CTYN ¢ YKa3aHUEM
B UH(OPMAIIMOHHO-CIIPABOYHOI CHCTEMBI CCHUIKH/IOCTYN U3 JIOKAJIbHO CeTH YHMBEPCUTETA)
1 2 3
1 baza maunbix crangaptos u pernameatoB POCCTAH- https://www.rst.gov.ru/portal/gost/home/standarts
IOAPT
2 [epeuens npodeccrnonanbHBIX 0a3 TaHHBIX U HHPOP- https://cyberpedia.su/21x47c0.html
MAI[HOHHBIX CIIPABOYHBIX CHCTEM

9. OBPA3OBATEJIBHBIE PECYPCBbI J1J1s1 UTHBAJINJ1OB U JINIL{ C OB3

B tabmuie 9.1 ykazan nepeueHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIONIMX (OPMBI, aITalITHPOBAHHBIC
K OrpaHHYCHHSIM MX 3JI0POBbS, a TAK)KE CBEJCHHS O HAJHMUYUH CIEIHUATBHBIX TEXHUYECKUX CPEJCTB 00yUe-
HUS KOJUICKTUBHOTO M WHJIUBUAYAJILHOTO T0JIb30BaHus. [Ipy 3amoJHEHUH TaOIUIBI MOXKET OBITh MCIIOJb-
30BaHa WH(pOpMAIHs, pa3MelleHHas B mojapaszene «JlocTymHas cpega» CHenualn3upOBaHHOTO pasjelia
caiita HI'TY «CBenenust 06 oOpa3oBarenbHOI opranuzanun» https://www.nntu.ru/sveden/accenv/
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Tabnuua 9.1 - Ob6pazoBarenbHbIE pecypchl Ui HHBaIUAOB U i ¢ OB3

Ne IlepeyeHs o0pa3oBaTe/IbHBIX pecypcoB, NPH- CaeieHNs 0 HAIMYHMH CNIENHATBHBIX TEXHHYECKHX CPeICTB
CIOCO0JIEeHHBIX /ISl MCTIOIb30BAHUS HHBAJINAA- | O00yYeHHS KOJNJIEKTHBHOIO H HHAMBUAYAJIHLHOTO NMOJIb30Ba-
mu 1 Junamu ¢ OB3 HHUA
1 OBC «KoHCyNBTaHT CTyAEHTa» 03ByYKa KHHUT M YBEJIMUEHUE MIpUPTa
2 OBC «Jlaub» crennasbHOe MOOMIIbHOE PUIIOKEHUE - CHHTE3aTOp PeuH,
KOTOPBIH BOCIIPOM3BOAUT TEKCTHI KHUT ¥ MEHIO HaBUTAINN
3 OBC «FOpaiiT» Bepcus s cIabOBHIMIIAX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE JJs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JTUCHUIIJIMHE

Jisl KOHTaKTHOM U CaMOCTOSATEIILHOM paboThl 00YJatOLINXCsl BBIICIICHBI TOMEIICHHUSI, OCHAIIEHHBIC
KOMIThIOTEPHOM TEXHUKOMU C MOAKIIOYEHUEM K ceTH "MHTepHeT" u 0OecrieueHrueM J0CTyMa B AJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3aIUu:

—  3aJI AJIEKTPOHHO-UH(MOPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommerotepos, aya. 6119 — 9
KOMITHIOTEPOB);

—  YUTAJIBHBINA 3aJ1 OTKPHITOrO J0CTYyMa (ayn. 6162 — 2 koMIbloTepa);

— ayn. 2303, 2202, o6opynoBantbie Wi-Fi.

[TepeueHs MaTepHATLHO-TEXHUYECKOTO 00ECIICUeHUS, HEOOXOIUMOTO JIJIsl PealU3aliy POTPaAMMBbI
OakanaBpuaTa ¥ MpoBeIeHUs J1a00paTOPHBIX PadOT /IS CTYIEHTOB OYHOTO 00yUeHHs, BKIIOYAET B ceOs:

1. Komnbrotepusie knaccsl HI'TY uMm. P.E.AnekceeBa (6 kopmyc HI'TY, aynutopun 6342, 6339),
OCHAIIICHHBIE HEOOXOIUMBIM O000pYIOBAaHUEM, TEXHUYECKUMHU U DJICKTPOHHBIMH CPEJCTBAMU OOYUCHUS U
KOHTPOJISI 3HaHM cTyaeHTOoB (12 pabouux mect), 000pyI0BaHHBIX KOMITbIOTEPAMHU:

— mporueccop: CPU IntelCore i13-2120 3.3 GHz;
— MarepuHckas miara: Asus p8h61-M LX2;
— omeparuBHas namsate: 4 Gb (2*2Gb) DDR 3;

— xkectkuit quck: 500 Gb.
¢ nakeramu [1O 0o611ero Ha3HAYEHUS:

— Windows 7;

— Linux;

— Open Office.

2. KOMHJ’ICKTBI yqe6H0ro 060p}/'I[OBaHI/I}I L U3YUYCHUS IIPOrpaMMHUPOBAHUS MUKPOKOHTPOJUICPOB,
BKJIIOYAIOIIHE B ceOs:

— OTJII0UHBIE IUIaThl ¢ MUKpoKoHTposiepoM ATMega328P;
—  OTJIAJ0YHBIE TUIAThI ¢ MUKpOKOHTpoiiepoM STM32f103¢8t6;
— MakeTHBIE TUIAThl ¥ COCTMHHUTEIBHBIE TPOBOJIA TSI MOHTaXa CXEM;

— Habop CONpOTHUBIEHUN pa3inyHOro HoMuHana (MouHocTh 0.25 BT, HOMHUHAN oT 10 Om g0 10
MOM, BKITIOUHUTENBHO);

— Ha0Op NepEeMEHHBIX CONPOTUBIICHUH;

— Habop KOHIEHCATOPOB, BKIIIOYAs SJIEKTPOIUTHUECKHE KOHACHCATOPHI Pa3IN4HON EMKOCTH;
— Habop OMTOJIAPHBIX TPAH3UCTOPOB MAJION MOIIHOCTH;

— Ha0Oop MOJIEBBIX TPAH3UCTOPOB MAJIOW MOIIHOCTH;

— Habop cBeTo1M0/10B, BKItouasi RGB cBeroanomst;

— LCD gucmen;

— IIIaroBBIC JIBUTATEIIN;

— JIBUraTelId MOCTOSIHHOTO TOKa C pabo4yuM HarpsikeHueM S5 B;

— HaOOPbI ANIEKTPOHHBIX JATUYUKOB: JATYUK TEMIIEPATyphl, TUPOMETP, JAaTUYHK BIAXKHOCTH U JIaBje-
HUs, Y3 gaTyuk paccTOsIHUSA, EMKOCTHOW MUKPO(OH, 3-0CeBOI aKkcelIepoMeTp, TEH30/1aTUHK;
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— USB-kabenp a7 MOAKIIOYEHNS OTIaI0YHON TUIATHl K TIEPCOHAIIBHOMY KOMITBIOTEPY;
— KHOIIOYHAsl KJIaBHATYPa;

— Ha0Oop AMEKTPUYECKUX KHOIIOK M KHOIIOYHBIX [IEPEKIII0UaTENEH;

— Onok nuTaHud Ha 5 B Ju1d oAKII0YEHNsT MUKPOKOHTpPOJUIEpa

[lepeueHs MaTepHATLHO-TEXHUYECKOTO 00ECTICUeHUS, HEOOXOUMOTO JIJIsl peal3aliy MPOTPaMMBbI
OakanaBpuaTa U MpOBEACHHS JaOOPATOPHBIX PadOT i CTYJAEHTOB OYHOTO, OYHO-320YHOTO U 3a0YHOTO
00y4eHus1, BKIIIOYAET B c€0s1 KOMITbIOTEPHBIE KJIACCHI

1. Ayo. 5412 kagpeopwt « Boruucnumenvhnoie cucmemvl U mexXHON0ZUUY,

KoMmrmbroTepsl OCHAIIEHHBIE HEOOXOTUMBIM O0OpPYJIOBAaHUEM, TEXHUYCCKUMH H JJICKTPOHHBIMU
CpelIcTBaMU OOY4YEeHMsS] U KOHTPOJS 3HAHUU CTYIEHTOB. 6 pabouyMX MECT, BKJIIOYAIOIIUX MOHOOJIOKU
Lenovo S710 Intel Core i3-3240/4 Gb RAM, B cocraBe JTOKaaLHON BBEIYUCIUTEILHON CETH, C MOJKIIOYE-
HUEM K ceTh MHTepHer.

[Makerst [1O (muuensuonuoe): Jlutensus Windows OEM (Bxojuiia B mocTaBKy MOHOOJIOKOB)

[Takets! I1O (pactipocTpaHsieMoe 1o CBOOOHOM JIUIICH3HH ):

— GCC — GNU Compiler Collection — cBoboaHO pacmpocTpaHsemMasi KOJUICKIIHS KOMITHIATOPOB

s C, C++ (https://gcc.gnu.org/);

— Python 3.X — s3Ik IporpammupoBanus u cpeacTsa paspadorku (https://python.org/)

— Eclipse (https://www.eclipse.org/)

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

— git (https://git-scm.com/)

2. Ayo. 5422 kagheopul « Boruucnumenshvie cucmemol u mexHo102UUY,

KoMmrmeroTepsl OCHAIIEHHBIE HEOOXOTUMBIM O0OpPYJIOBAHUEM, TEXHUYCCKUMH H JJICKTPOHHBIMU
cpeacTBaMu OOy4YeHHUs W KOHTPOJIS 3HAHWM CTYIEHTOB. 5 pabodMx MECT, BKJIIOYAIONIUX MEPCOHAJIbHBIC
kommbioTepsl Intel Core 15-9400/8 Gb RAM (5 mit.), B cocTaBe JTOKaTbHOW BBIYMCIUTEIBHONW CETH, C TIOJ-
KIIFOYeHHeM K cetu MHTepHerT.

[Maketsr 1O (pacmpocTpanseMoe 1Mo cBOOOIHOM TUIICH3UH):

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

— GCC — GNU Compiler Collection — cBoboaHO pacmnpocTpaHsieMast KOJUIEKIIHAS KOMITHIATOPOB

st C, C++ (https://gcc.gnu.org/);

— Python 3.X — s3b1k mporpamMmupoBanus u cpenctsa paspabdorku (https://python.org/)

— Eclipse (https://www.eclipse.org/)

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

— KiCad (KiCap (https://www.Kicad.org/)

— ArduinolDE (www.arduino.cc)

— it (https://git-scm.com/)

KommuiekTsl yueOHOTO 000pyIOBaHUS I U3yYEHUS] MPOrPaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB, BKIIIOUA-
FOIIIME B ce0st:

— OTJII0UHBIE IUIaThl ¢ MUKpoKoHTposiepoM ATMega328P;
— OTJIAJ0YHBIC TUIATHl ¢ MUKPOKOHTpoiutepoMm STM32f103c8t6;
— MakeTHBIE TUIAThl ¥ COCTMHHUTEIbHBIE TPOBO/IA /ISl MOHTAXa CXEM;

— Habop COMPOTHBICHUHN pa3auyHOro HomuHama (MomHOCTh 0.25 BT, HOMHUHAN oT 10 OM g0 10
MOM, BKITIOYUTENBHO);

— Habop MepeMEeHHBIX COMPOTHUBIICHHIA;

— Ha0Op KOHJCHCATOPOB, BKITIOYAs 3JICKTPOIUTHUSCKHAE KOHJICHCATOPHI Pa3IMIHON EMKOCTH;
— Habop OUMONSPHBIX TPAH3UCTOPOB MAJIO MOIIIHOCTH;

— Habop MOJIEBBIX TPAH3UCTOPOB MAJIOW MOIIHOCTH;

— Habop cBeTo,1M010B, BKItouas RGB cBeroamnommr;
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— LCD pgucmen;
— ILIaroBbI€ JIBUTaTelu;
— JIBUraTeJId IOCTOSIHHOT'O TOKA C pabo4YuM HarpspkeHueM S B;
— Ha0OpBI AMEKTPOHHBIX JATUMUKOB: JATYUK TEMIIEPATypbl, TUPOMETP, JATUYUK BJIAKHOCTH U JIaBJie-
Hus, Y3U natuuk paccTosHUS, EMKOCTHONH MUKPO(OH, 3-0CEBOM aKceIepoMeTp, TEH30JaTUHK;
— USB-kxalenb 1ist MOAKITIOYEHUS OTIAA0YHON TUIATHI K IIEPCOHATTLHOMY KOMIIBIOTEPY;
— KHOIIOYHAs KJIaBUATYpa;
— Ha0op ANEKTPUYECKUX KHOIMOK U KHOIIOYHBIX MEPEeKII0YaTeNei;
— Onok nutaHud Ha 5 B 14 noakiroueHuss MUKPOKOHTpOJLIEpa
Taxxe, UIsI CAMOCTOSITENTLHOW pa0dOThl 00YJArONINXCS BBIACICHBI IOMEIICHUS, OCHAMEHHBIC KOM-
MBIOTEPHON TEXHHUKOW ¢ MOAKIIOYeHHEM K ceTH "MHTepHeT" M obecredeHrueM JIOCTyma B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENBHYIO CPEly OpraHU3aIUu:
— ayaurtopus 6543;
— aymutopus 6545 (IIpoextop Accer — lmur; ITK Ha 6a3e IntelCoreDuo 2.93 I'Tny, 2 I'6 O3V, 320
I'6 HDD, mouurop Samsung 19" — 11 . TTIK moakirouensl k cetu «MHTEpHET» M 00CCICUn-
BAIOT JIOCTYII B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA).

11. METOJAMYECKUE PEKOMEHJIALIMA OBYYAIOIIMMCSI MO OCBOEHMIO
TUCHUTIIIMHBI

11.1 O0mue MeToaMYeCKHE PEKOMEHIAUMHU 1JIsl 00y4aroIIMXCsl MO0 OCBOCHHMIO M CUMILIMHBI,
o0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

JlMcuuIUIMHA pealn3yeTcs IMOCPEJICTBOM IPOBEAECHUS KOHTAKTHOW paboThl ¢ OOy4yarolMMUCS
(BKJIIOYAsl IPOBEJCHHUE TEKYIEro KOHTPOJISL YCIEBAEMOCTH), CAMOCTOSATENbHON paboThl 00yUYarOUUXCsl U
IPOMEKYTOUHON aTTEeCTalUH.

IIpu npenopaBaHuu AUCUUIUIMHBI «HTErpupOBaHHBIE M3MEPUTEIBHO-YIPABISIONIUE CHCTEMBI»,
UCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTebHbIE TEXHOJIOTUH, ITO3BOJISIOLINE MOBBICUTh AKTUBHOCTh CTY-
JICHTOB IIPU OCBOCHUHU MaTepuasia Kypca M IpeAoCTaBUTh UM BO3MOXHOCTb 3(P(PEKTUBHO peaan30BaTh ya-
Cbl CAMOCTOSITEIbHON pabOTHI.

Bech HGKHHOHHBIﬁ Marepurajl Kypca MOXET COMPOBOKIAATECA KOMIBIOTCPHBIMU MPE3CHTAIUAMU, B
KOTOPBIX HaTJISIHO MPENOJHOCATCS MaTepUall pa3IMuHbIX Pa3AesioB Kypca U 4TO JaeT BO3MOKHOCTh 00Cy-
AUTh MaTepuajl CO CTyACHTaMU BO BPEMs UTCHHUA J'IeKHI/II\/’I, AKTUBUPOBATDH UX ACATCIIBHOCTDb IIPU OCBOCHHU
Marcpurajia. BHGKTpOHHLIe MaTCpurabl J'IGKHI/II71 B nepuoa JUCTAaHIIMOHHOI'O O6y‘-I€HI/I$I OTHPABIAIOTCSA 110
JJIEKTPOHHON MOYTE Ha ajpeca TPYII U MOTYT OBbITh MOJYYEHbI A0 YTEHHs JIEKIUH U MpopaboTaHbl CTY-
JICHTaMH B X0JI€ CaMOCTOSITEIbHON paboTHI.

Ha JICKOUAX, MPAKTUICCKUX 3aHATUAX PCATTU3YIOTCA MHTCPAKTUBHBIC TEXHOJIOTHHU, TPUBETCTBYIOTCA
BONPOCHI U OOCYXXJEHHsI, UCHOJIb3YETCs] JTUYHOCTHO-OPUEHTUPOBAHHBIN MOJXO0J, TEXHOJOTHs paboThl B
MaJIbIX IpymnIax, 4To IMO3BOJJIACT CTYACHTaM IIPOABHUTH C€65[, IMOJIYYHUTh HAaBBIKU CaAMOCTOATCIBHOI'O U3Yy4C-
HUS MaTepuaa, BBIPOBHATh YPOBEHb 3HAHUH B IpyTIIIe.

Bce Bompochl, BO3HUKILIKE MPH CaMOCTOSITENIbHOM padoTe Haja JOMAIlHUM 33JaHUEM MOJAPOOHO
pa3buparoTcs Ha 1abOpaTOPHBIX 3aHATUSAX W JeKIMAX. [IpoBoaATCS MHIUBUAYaJIbHBIC M TPYNIOBBIE KOH-
CyJIbTaluu C HCIIOJIb30BAHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHIA: OJICKTPOHHAaA Imo4rTa, MEC-
CeHJuKepbl, Z00m.

WuunuupyeTcst akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS] 3aJjaHue JIIOObIX BOIMPOCOB IO MaTepuaiy,
NPaKTUKYETCs MHAWBUYalIbHbIM OTBET HA BONPOCHI CTYJICHTA, PEKOMEHIYIOTCS METOABI YCHEIIHOTO CaMo-
CTOATCIIBHOTO YCBOCHHA MaTC€pHralia B 3aBUCUMOCTHU OT YPOBHSA €I0 0a3oBoii IIOATOTOBKH.
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JUnist OLleHKHM 3HAaHUN, YMEHHI, HABBIKOB M YPOBHS C()OPMUPOBAHHOCTH KOMIIETCHIIMHA TPUMEHSETCS
0aJUIBHO-PEUTHHIOBAs CCTeMa KOHTPOJISI M OLEHKH YCIIEBAEMOCTH CTYJIEHTOB B MPOLIECCE TEKYIIEro KOH-
TPOJIS.

IIpomerxyTouHas arrecTanus NPOBOJUTCA B (OpPME IK3aMEHa C yUETOM TEKyILEH yCIIeBaeMOCTH.

PesyabraT 00yueHnsi cuutaercs c)OpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHeE, €CJIM TEOPETH-
YecKoe COJIepkKaHUe Kypca OCBOEHO MOJIHOCThIO. [IpH yCTHBIX coOeceoBaHMsIX CTYJEHT UCUYEPIbIBAIOLIE,
NIOCJIEIOBATENBHO, YETKO U JIOTHYECKU U3J1araeT yuyeOHbIi MaTepuall; CBOOOTHO CIPABIISIETCS C 3aIaHUSIMH,
BOIIPOCAaMH, MCIIOJIb3YET B OTBETE JONOJIHUTENIBbHBIA MaTepuan. Bee nmpengycMoTpeHHble pabouel yueOHoM
IPOTPaMMOI1 3a/1aHUS BHIITOJHEHBI B COOTBETCTBUH C YCTAHOBJIIEHHBIMHU TPEOOBAaHUSIMH, CTYJCHT CIOCOOEH
aHAJIM3UPOBATh MIOJyYEHHbIE PE3YIIbTATHI, IPOSIBIIAET CAMOCTOSITEIBHOCTD IIPH BBINOJIHEHUH 33 JaHUH.

PesyabraT 00y4eHusi cunraercsi cOPpMHMPOBAHHBIM HAa NMOPOrOBOM YPOBHE, €CIIM TEOpEeTHYE-
CKO€ COJIep>KaHue Kypca OCBOECHO MOJHOCThIO. [IpHM ycTHBIX coOeceoBaHMSAX CTYIEHT IOCIIEI0BATENbHO,
YEeTKO M JIOTMYECKH H3JIaraeT yuyeOHbIM MaTepHuall; CIpaBIIETCS C 33JaHUSMH, BOIPOCAMH, TPEOYIOLIHX
IPUMEHEHUs 3HaHUi; Bce PpeyCMOTPEHHbIE paboydell yueOHOM MporpaMMOH 3a7aHus BBIIIOJIHEHBI B COOT-
BETCTBUU C YCTAHOBJICHHBIMU TPEOOBAaHUSMH, CTYACHT CHOCOOEH aHAIM3HPOBATH MOJYYCHHBIE Pe3yibTa-
ThI; IPOSIBJISIET CAMOCTOSITENILHOCTD IPH BBIIIOJHEHUH 3a/1aHUI.

PesyabraT 00yueHus cuutaercs Hec(hpOPMHUPOBAHHBIM, €CIIM CTYACHT IIPU BBIIIOJIHEHUU 3aJaHUM
HE JIEMOHCTPHPYET 3HaHUN y4eOHOro MaTepuala, JOMyCcKaeT OMIMOKU, HEYBEPEHHO, C OOIBIIUMU 3aTPYy -
HEHUSIMU BBINIOJIHAET 3aJaHUs, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH, KaUeCTBO BBIIOJHEHHBIX 3a/1a-
HUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBaHMM, KAYECTBO MX BBINOJIHEHHS OLEHEHO YUCIIOM OaljIoB
HUKE TPEX MO OLIEHOYHON CHUCTEME, YTO COOTBETCTBYET JI0IIOPOTOBOMY YPOBHIO.

11.2 MeToauyeckue yKazaHusi Ajis 3aHATHI JEeKIIHOHHOTO THUIA

JIeKMOHHBIN KypC MPEAINOoNaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB TEMAaTH-
YeCKOro IjiaHa. B xoJie TeKIMOHHBIX 3aHATUI pacKpbIBalOTCs 0a30Bble BONPOCHI B paMKax KaXKA0H TeMbl
JUCHUTUTAHBI (TabmuIbl 5.4-5.6). O003HaUaIOTCS KIIFOUYEBBIE aCTIEKThI TEM, a TAKXKe JIETAI0TCs aKIeHTHI Ha
HanOoJiee CI0XKHbIE M BaXKHbIE MOJIOKEHUS U3ydaeMoro MaTepuana. Marepuaisl JIEKUUH SBISIOTCS ONOP-
HOW OCHOBOW JUISI TIOATOTOBKU OOYYArOIIMXCs K JIa0OpaTOpHbIM paboTaM M BBITIOJTHEHUS 33aJaHUN CaMo-
CTOSITENIbHOW paboThl, a TAK)KE K MEPOINPHUIATUAM TEKYLIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEXKYTOUHOU
aTTeCcTallu 10 JUCIUILIMHE.

11.3MeToauyecKkue yKa3aHus 10 OCBOCHHIO JUCUMILIMHBI HA J1a00paTOPHBIX padoTax

[ToarotoBky K KaxJ10# 1abopaTopHOM pabOTe CTYAEHT JAOJKEH HayaTh C O3HAKOMIIEHUS C IUIAHOM
3aHATHUS, KOTOPBII OTpaXkaeT coaep kaHue mpeuiokeHHo! TeMbl. Kaxkas BeinmonHeHHast pabota ¢ opopm-
JICHHBIM OTYETOM IOJUIEKUT 3alUTE y MPENOoJaBaTeNs.

IIpu ouleHuBaHMM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

— KayecTBO BBHIIOJHEHHUS MPAaKTUYECKOM YacTH pabOThI U CTENIEHb COOTBETCTBUS PE3YyIbTATOB PabOThI
3a/laHHbIM TPeOOBaHUSM;
— KaudecTBO oopMiIeHHs: oTYeTa MO paboTe;
Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI IIPU 3aIIUTE PaOOTHI.

11.4 MeToauyeckne yKa3aHHs 10 OCBOEHHUIO JUCHUILIMHBI HA KYPCOBO# padoTte

KypcoBas pabota He mpeycMOTpeHa yueOHbIM MIIaHOM

11.5 MeToauyeckue yKasaHus 10 CAMOCTOAITEIbLHON padoTe 00yyaommxcst

CamocrodarenbHas paboTa o0ecrieynBaeT MOArOTOBKY OOYYalOIIEerocss K ayAUTOPHBIM 3aHATHSIM U
MEPONPUITHUSIM TEKYILIEr0 KOHTPOJISI U IPOMEXYTOYHOM aTTeCTalluy MO U3ydyaeMou auciuiuivHe. Pe3ynb-
TaThl ATOI MOATOTOBKU MPOSBIAIOTCS B aKTUBHOCTU 00YUYAIOMIErocsl Ha 3aHATHIX U B KAYECTBE BBIMOJIHEH-
HBIX MPAaKTUYECKUX 33JaHUN U APYTUX (POPM TEKYIIEro KOHTPOJIS.

[Ipu BHIMOJIHEHUU 3aaHUM JJIS CAMOCTOSTENIbHONW pabOThl peKOMEHIyeTcsl MpopaboTKa MaTrepHa-
JIOB JIEKIIMM MO KAXKJIOM MPOMIECHHON TeME, a TaKKe M3YYEHHE PEKOMEHyeMOW JIMTepaTyphl, MpPeICTaB-
neHHoi B Paznene 7.

B mporuecce camocToATebHONW pabOTHI MPU U3YYEHUHN TUCLUILUIMHBI CTYIE€HTHl MOTYT padoTaTh Ha
KOMITBIOTEPE B CHEIMAIM3UPOBAHHBIX ayAUTOPUAX UL CAaMOCTOSATENbHONW paboThl, yka3aHHbIX B Pa3nene
10. B aynutopusx WMeeTcs JOCTYIT Yepe3 HHPOPMAIMOHHO-TEIEKOMMYHUKAITMOHHYIO ceTh «HTepHeT» K
9JIEKTPOHHON MH(POPMaLIMOHHO-00pa3oBartenbHOM cpene yHuBepcurera (OMOC) u a1ekTpoHHOM 61OIHMO-
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teuHoi cucreme (3BC), rae B 37eKTPOHHOM BHUJE PacHojaraloTcst yueOHble U yueOHO-METOANYECKHE Ma-
TepUabl, KOTOPbIE MOTYT OBITh MCIIOJIb30BaHbI JIs1 CAaMOCTOSITEIbHON pabOThl NPU U3YYEHUU TUCLUILIIU-
HBI.

OIIEHOYHBIE CPEACTBA JIs1 KOHTPOJISA OCBOEHUA JUCHUITJIMHBI

12.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MAaTepHAJbl, HeO0OX0AUMbIE /sl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONIbITA B X0/I€¢ TEKYIIEr0o KOHTPOJISl yCIIeBAeMOCTH

JUist TeKyIero KOHTPOJISl 3HAHUK CTYJCHTOB MO TUCIHIUIMHE TPOBOAUTCS KOMILJIEKCHAsl OLIEHKa
3HAHWH, BKIIFOYAIOIIAs BBIOJHEHHUE M 3alIUTY Ja00paTOPHBIX paboT AJsl CTYAeHTOB Bcex Gopm o0yue-
HMA. 3a4eT U CTYICHTOB OYHOH (hopMbl 00yyeHHst B 6 cemecTpe, A CTYIEHTOB OYHO-3a049HOM (hOpMBI
oOyueHus B 8 cemecTpe, ISl CTYIGHTOB 3a04HOM (hopMbI 00yUeHHsI Ha 2 Kypce.

TumnoBsle 3amanus U 1a00OPaTOPHBIX pabOT MPUBEICHBI B y4eOHO-METOIUYECKUX MOCOOUSIX MO
MIPOBEICHHIO J1a0OpaTOPHBIX PadoT.

KypcoBas pabota He mpenycMOTpeHa y4eOHbIM IIJIAHOM.

TunoBbie BOMPOCH! JJII TPOMEKYTOUHOM arTecTanuu B (popme 3aueTta Ml CTYyJeHTOB Bceex Gopm
00y4yeHus:

HNudopmanus. Mepsl nHGOpMAIIHK 110 XapTIIH.

Meps! unpopmanuu lllennony, Konmoroposy.

OHTpoOmNUs B U3BMEPUTEIIBHBIX CUCTEMAX.

WudopmanronHas mpomycKHas criocOOHOCTh KaHalioB cBsi3u. Teopema lllennona. Teopema Ko-
TEJIbHUKOBA.

ApPXUTEKTypa MHTETPUPOBAHHBIX HHPOPMALIMOHHBIX CHCTEM MPEITPUATHI.

Texnonornu MHTETPUPOBAHHBIX aBTOMATHU3UPOBAHHBIX IIPOU3BOJCTB. Texnonoruu
CAD/CAM/CAE/PDM. Cucrems EPD.

7. ApXUTEKTypa MHTETPUPOBAHHBIX CHUCTEM YMpaBieHHs. VIHTerpupoBaHHBIE CHCTEMBbI YIPaBJICHUS
MIPEANPUSATHEM.

QOWIBTPBI CUTHAJIOB, OCHOBHBIE OIIPEIEICHUE U XapaKTEPUCTUKH.

9. OWIBTPHI HWKHUX YaCTOT, BEPXHHUX YACTOT, MOJIOCOBBIE U 3arpakIatoIine GUIbTPHI.

10. ®unbtpel barTepBopTa u beccens.

11. Monenu pacuera puinbTpoB batTepBopra N-ro nopsijika.

12. QunbTpel Yebblena.

13. DnnmunTryeckue GUIBTPHI.

14. AUX u ®UX ¢dunstpa.

15. Onepaunonnsie yeunutenu. [lapaMeTpsl onepaliiOHHbBIX YCUITUTENEH.

16. OOmias cxema BKJIIOUEHUS OnepaoHHoro ycunurens. Museptupyromee Bxmouerue OVY.
17. HeunBeptupyroiee u auddepenuuanbaoe BrioyeHne OY.

18. Peanu3zanus ¢unstpoB barrepsopra HU Ha OVY.

19. Peanmu3zamus ¢unstpos barrepsopra BU Ha OV .

20. VI3MepuTeNbHBIA YCUIIUTENb.

21. JlaT4uKu TeMIepaTypbl U TeH30PE3UCTUBHBIC TaTYUKH.

22. IHAyKTUBHBIE U EMKOCTHBIE JaTYUKH.

23. IIpe30maTuuKy. Y CHIMTEIN CUTHAJIOB C ITEE30IATYNKOB.

24. VI3MepuTenbHbIe YCUIMTENIN HA HECYyIel yacTtore. JleTeKTHpOBaHWE CUTHAJIOB.

25. JInHEeHbIE CUCTEMBI.

26. JIuneitHble Ka3yalbHble TUHAMUYECKHE CUCTEMBI.

27. HenuHeHBIE CUCTEMBI.

28. 3amaun cucreMHO#M nuHamMuKU. OyHkuus Jupaka.

29. [lepexoaHas ¥ IMITYJIbCHAS XapaKTEPUCTHKH JTMHEHHOW CHCTEMBI.

30. CBs13b MeX/1y EPEXOTHON U UMITYIbCHOM XapaKTePUCTHUKON JIMHEHHON CUCTEMBI.

el A

oo

o
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

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

49.
50.

Tunossle 3a1a4u yIpaBJICHHUS.

Otansl IPOEKTUPOBAHMS CUCTEM YIIPABJICHUS.

HckyccrBennsie HeiiponHble ceTh (MHC) : 0CHOBHBIE TOHATHS U OIPEACIICHNUS.
Ucnonszoanne MHC 1t mOCTpOEHMS CUCTEM CIIEASALIETO YIPABICHHUS.

KBanrToBanue curnanos. [Tapamerpsr ALIL

[TorpemnocTu ananoro-1u$poBoro Npeodpa3oBaHusl.

Metonasr ananoro-mudposoro npeodpaszoBanus. ALl mapamiensHOTO MpeodpazoBaHusl.
AIII mopa3psaHOro KOJUpPOBaHMUS.

MHorokaHaiabHbIi BBOJI CUTHAJIOB.

OTtkpsiThie cucTembl. TexHomoruu kiaueHT-cepsep. SQL-cepBepsi.

SQL. Tunsr nanaeix. Co3nanue Tabmui. OrpannyeHusi. MaHUTYTUPOBAHUE TaHHBIMH.
Omneparops! BeIOOpKHU. 3anpockl. Co3/1aHue 3alpocoB ¢ moazanpocamu. .MHOTroTabIu4HbIe 3anpo-
CBI.

[TognepxaHue HEeI0CTHOCTU JaHHBIX.

[Tonb3oBarenu u UX NPUBUIIETHH. YTIPABICHUE JOCTYIIOM.

Apxutektypbl FS u RDA.

Apxutextypsl DBS u AS.

AxtuBHbIe cepBepa b/I.

Pacripenenicanbpie 0a3bl AaHHBIX. TEXHOJIOTHU paclpeiesieHHOW 00paOOTKU JaHHBIX U THPAKUPO-
BAHMS TAHHBIX.

Tpanzakiuu. Pacnipenenennbie TpaH3aKIUH.

MounuTtopsl TpaH3akiuii. brokupoBku. YnpasieHue 6J0KUPOBKaMH.

B momHoM 00Beme OIOCHOYHBIC CPCACTBA HMMCIOTCS Ha Ka(benpe «BpIUnCIUTEIbHBIE CUCTEMBI U
TCXHOJIOTHUHN». OI_[CHOLIHBIC cpcacTBa MOI'yT OBITH ITIOJIYUYCHEI 110 Tpe60BaHI/II-0.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

“ 7 2025.

JIncr akTyaau3anuu padodeid MporpaMMbl U CHHIIIHHbI
«b1.B.J1B.9.2 MaTerpupoBaHHbIE U3MEPUTEIHLHO-YITPABIISIOIIAE CUCTEMBD)
HUHICKC 110 y‘IG6HOMy HJ'IaHy, HAUMCHOBaAHUC

JUTSL TIOJITOTOBKY 0aKAJABPOB/ CIICIIUAINCTOB/ MarUCTPOB

Hamnpasnenue: {mudp — HazBanue} 09.03.01 Mupopmarrka U BEIYKCIATEIbHAS TEXHUKA
HampaBnenrocTs: [IporpaMmuOe 00€eCTieueHre CPEICTB BEIYUCIUTENLHOM TEXHUKH M aBTOMATH3MPOBAaH-
HBIX CHCTEM

dopma 00ydeHUs ouHas, OYHO-320UYHAsL, 3a09HAS

I'on Hagana moaroroBku: 2025

Kypc 2,3,4
Cemectp 4,6,8

B pabouyro mporpamMmy He BHOCSTCS n3MeHeHus. [Iporpamma akryanu3upoBana st 2025 r. Hada-
J1a IOATOTOBKHU.

Pazpaboruuk (u):  MaptsiHoB J1.C.
(®UO, yueHas CTENeHb, YUCHOE 3BaHHE) « » 20 T

Pabouas nporpaMma nepecMoTpeHa u 0JJ00peHa Ha 3aceaHuu Ka(bezlﬁl BCT
poTOKOJI Ne OT «__ » 20 1.

3aBenyromnuii kKadeapoi

JIncer akTyaM3auuu NPUHAT HA XpPaHeHHe:

3aBemyromuii Beimyckarorieit kageapoit BCT « » 20 1.

Mertonnyecknii otnen YMYVY: « » 20 T
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