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1.

LEJIA U 3AJIAYM OCBOEHMS JUCLUILINHBI

1.1 Heab ocBOEHUS TUCHUILIHHBI

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

1.2 3agayu ocBOEHUS TUCHUIIHHBI (MOYJIA)

I[I/ICHI/IHJ'II/IHa «HHTGFpHpOBaHHHC N3MCPUTECIIBHO-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.

Pa3paboTka rereporeHHbIX HHPOPMAITMOHHO-U3MEPUTETBHBIX cucTeM Ha DBM u mukpo-OBM.
[IpoexkTupoBanue UHTEPPENCOB /ISl B3aUMOJICHCTBUS OllepaTopa C NMPOrpaMMHO-aNIapaTHbIM
KOMIUIEKCOM MH(OPMALIMOHHO-U3MEPUTENBHBIX YIIPABIISIFOIIMX CUCTEM.

AHanu3 U 00OCHOBaHHBIM BBIOOpP APXUTEKTYp MPOrPAMMHOIO M alIapaTHOro 0OecreYeHUs
MPUMEHHUTETIFHO K pellaeMbIM 3a7adaM cOopa U o0paboTku MHGOPMAIIUU B PEKUME MSITKOTO
peanbHOrO BPEMEHMU.

Pa3pabatbiBaTh ycTpoiicTBa conpsbkeHus ynpasistomux 9BM, Bxirouas Mukpo-9BM, ¢ 00b-
€KTaMM KOHTPOJIS U YIIPaBJICHUS.

[IpoexktupoBath nudpoBsie GUIBTPHI A 00padOTKU AaHHBIX. Pa3pabaTeiBaTh MporpamMMbl IS
MIOTOKOBOH (PHIIBTPAIIUH JJAHHBIX.

TectupoBanue u otnaaka padoThl MPOTPAMMHO-AMNNAPATHRIX KOMILIEKCOB.

MECTO JUCHUNIJIMHBI B CTPYKTYPE OBPA3OBATEJLHON ITPOI'PAMMBI

VYyeOHas nucuuruinHa «VHTEerpupoBaHHble U3MEpUTENbHO-yIpasistonme cuctems» b1.B.J[B.9.1
BKJIIOYEHA B IEpEeYeHb AMCLUIUIMH IO BHIOOPY (3ampocy CTYJIEHTOB) BAPHMATUBHOM YacTH JUCLUIUIMH
(popmupyemoii ydyacTHUKaMH 0Opa30BaTENIbHBIX OTHOLICHW), HAalpaBJICHHBIH Ha YIiyOJ€eHHE YPOBHS
OCBOeHMs KomnereHumi. [ucuuminna peanusyercs B coorBeTcTBUU ¢ TpeboBanusmu ®PI'OC, OIT BO u
VII, no 1aHHOMY HaNPABJIEHUIO TOATOTOBKHU.

Hucnurnnuna 6a3upyercs Ha TUCHUILIMHAX MPOTrpaMMbl OakanaBpuata 1mo HarpasieHuto «udop-
MaTUKa M BBIUMCIHUTENbHAS TexHukay npoduis «IIporpammHoe obecrieueHUe CpPeliCTB BBIYUCIUTEIHHON
TEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEMY. [IpeaIecTBYIONMMI KypcaMu, Ha KOTOPBIX HEITOCPEICTBEHHO
Oasupyercs nucuuiuinHa « HTerpupoBaHHbIE H3MEPUTEIHHO-YITPABIISIONINE CUCTEMBI», SBJISIFOTCS:

- «Opranuzanus O9BM»,

- «lIIabmoHBI MPOEKTUPOBAHUS TPOTPAMMHOTO 00ECTICUCHUSY,

- «[lapannenbHble BEIYUCICHUS,

- «CetH ¥ TEIEKOMMYHHUKALIUN,

- «Teopernueckrue OCHOBBI MPOSKTUPOBAHUS ITUPPOBBIX CXEM,

- «[IpuHIHMBI 1 METO/IBI OPTAaHU3AINH CUCTEMHBIX TIPOTPAMMHBIX CPEJICTBY,

Jucuurniuza «IHTerpupoBaHHbIE H3MEPUTEIBHO-YIIPABIISIOUE CUCTEMBI» ABJISIETCS OCHOBOIIOJIA-
raromen i U3y4eHHUs CIECIYIUMX TUCHUIUIMH: «CHCTeMBl XpaHEHHs JaHHBIX», a TAKXKe Uil Mpeau-
IJIOMHOM NpakTUKX U BbinoiaHeHust BKP.



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

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

HauMeHOBaHHE CemecTpsl, POPMHUPOBAHUS TUCITHTUTHHBI
JucnILInH, popMupytomux | KOMIETEHIMH OepyTes u3 Y4eOHOro MiaHa 1o HanpapJICHUIO MOJIrOTOBKH bakasiaB-
9
KOMTICTEHITHIO a /CTIeITaTnCcTa/MarucTpay
COBMECTHO 1 l 2 l 3 4 ‘ 5 | 6 | 7 ‘ 8

IIKC-2. Cnocoben pazpabamviéams KOMNOHEHMbl ANNAPAMHO-NPOSPAMMHBIX KOMIIEKCO8 U 63 OAHHBIX, UCTONb3YS
cospemMenHble UHCHPYMEHMANbHbIEe CPeOC8d U MEeXHOI0UU NPOZPAMMUPOBAHUSL

Ipoepammnoe  obecneuenue
BLIYUCTIUMENIbHBIX cemell

Cepsuc-opuenmupoganHule
cucmembi

Basvl 0anmnwix

Cxemomexnka

9Kcnﬂyamauuﬂ COBPEMEHHBIX
onepayuornblx cucmem

Opeanuzayuss 9BM

Annapamnoe u npospammmnoe
obecneuenue  pobomusupo-
BAHHBIX CUCTEM

Teopemuueckue 0cHOGbl Npo-
eKmupoBanus yugpposwvix
cxem

Mawunnoe obyuenue

Humezpuposannvie  usmepu-
MenbHO-Ynpasnauue cu-
cmemol

Aomunucmpuposanue cu-
cmem u cemetl

Ochosbl meopuu uHmeiexKk-
myajilbHblX 6blYUCIUMETIbHBIX
cucmem

WEB-mexnonocuu

Texnonozauu supmyaauzayuu

Texnonoeuueckas (npoexmHo-
MexXHONI02UYeCKdsl) NPAKMuKa

Ilpakmuka no nonyuenuro
npopeccUuoOHaNbHbIX YMEHUT U
onvima  NPoOGeccuoHanbHOU
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

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: Ymern: Baaners: Brinonne- Bormpocst
6eH  paspabaTel- | B pa3paboTKe KOMIMO- | - MPHHIMIB IO0- | - MPOBOJIUTH | - NMpPUEMAMU pa- | HUE CKBO3- | JUISI YCTHO-
BaTh KOMIIOHEHTHI | HEHTOB anmapaTtHO- | CTPOGHUsI  CHUCTeM | aHanu3 HHQOp- | 6OTEI B CHCTEME | HOTO MHAM- | TO cobece-
anmnaparHo- MPOTPaMMHBIX ~ KOM- | YIpaBIIECHUS; MAalHOHHBIX CXEMOTEXHHYeE- BUJyallb- JIOBaHUS —
IIPOTPaMMHBIX IUIEKCOB,  HCHOJB3Yysl | - METOMIbI AHANN3a U | TIPOIIECCOB B | ckoro Mogenu- | Horo 3azxa- | 20 Ouneros
KOMIUIEKCOB U 6a3 | COBpEMEHHEIE UH- | 00paboOTKM CHUTHa- | pacupeleieHHBIX | poBaHust Micro- | Hus — 20
JTAHHBIX, WCIIONb- | CTPyMCHTAJIbHBIC JOB B OOBEKTax | M3MEPHTEIBHO- CAP; BapUaHTOB
3ys COBPEMEHHBIC | CPEACTBa M TEXHOJO- | KOHTPOJS M yHpaB- | YIPaBJISIOMINX - IpHeMaMH HC-
HHCTPYMEHTAJIb- THH  TIpOrpaMMHUpOBa- | JICHUS, CHCTEMax; CIICIOBaHUS  Xa-
HBIE CPEACTBA U | HUA - HepPapXHI0O CUCTEM | - pa3pabaThIBATh | PAKTEPHUCTUK
TEXHOJIOTHU TIPO- DCS, SCADA, | cuctremsl compsi- | GyHKIHOHATb-
IpaMMHPOBAHUS MES B uHTErpupo- | XEHHS YIpaBIsi- | HBIX Yy3I0B B
BaHHBIX HH(opMa- | rommx OBM c | cratnyeckux U
IIHOHHO- O00BEKTaMH KOH- | JMHAMHYECKUX
YIPaBISIOINX TPOJSI M YIpaB- | peXUMax W UX
NPOU3BOJCTBEHHBIX | JICHHS B paclpe- | TOYHOCTHOTO
CHCTEeMax; JeJICHHBIX MHO- | aHajH3a,
- METOIBI IPOEKTU- | TOYPOBHEBBIX - IpHEeMaMH pas-
pOBaHUS pacmpere- | WHTETPUPOBaH- pabOTKH MHOTO-
JIEHHBIX HEpapXW- | HBIX  CHCTeMax | KaHAJIbHBIX
YECKUX HHTETPUPO- | yIpaBICHUS, CHCTEM  BBOJQ
BaHHBIX HWH(OpMa- | - pa3pabaTbIBaTh | CHUTHAIOB C 00B-
IIHOHHO- ycTpoicTBa €KTOB KOHTPOJIS
YIPAaBISIOIUX ¢bunbTpanyn U YOpaBICHUS B
CHCTEM; CUTHAJIOB B W3- | yIpaBISIOLINE
- MeTo/ibl QUIBTPa- | MEPHUTEIBHO- OBM.
UM CHTHAJOB C | YIPaBISIONINX
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 JUCHUITTINHBI

5.1 Pacnpeneﬂenne pr}IOéMKOCTI/I JAUCHHUILIMHBI IO BUAaM paﬁ()T Imo ceMecrpam

OOmiast TpyA0EMKOCTh AUCHUILUIMHBI COCTABIISACT 2 3a4. €]l. 72 4yaca, pacupeesIeHHe YacoB 10 BUAaM padoT

ceMecTpaMm MpeJcTaBieHo B Taduuie 5.1.

Tabmuma 5.1 - Pactipeaenenne Tpy10€MKOCTH TUCHIUILIMHEI TIO BUIaM padoT MO CEMECTpaM ISt

CTY/IGHTOB OYHOTO OOyUYCHHS

TpynoémkocTs B yac

Bua yueoHoii padoThl Bcero B T1.4. o cemecTpam
yac. 6 cem
®dopmaT U3y4eHHUs AMCHUNTHHBI C HCIIOJIB30BaHHEM DIIEMEHTOB JJICKTPOHHOTO
00yUeHUS
Oo6mast TpyA0éMKOCTb JUCIUTUIMHEI 0 y4eOHOMY TIaHy 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 BueayaiuTopHasi, B TOM 4YHCJIE 4 4
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaIms, 3ammra)
TEKYIIHH KOHTPOJIb, KOHCYJIBTALMH N0 TUCIHILIHHE
KOHTaKTHas paboTa Ha nmpoMexxyTodHoM KoHTpoie (KPA)
2. CamocrosiTeapHas padora (CPC) 34 34
pedepat/acce (MOATOTOBKA)
pacuétHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa
KkypcoBast paborta/mpoekT (KP/KII) (moxroroska)
CaMOCTOATEIIFHOE U3yUCHHE Pa3IeIOB, CAMOIIOITOTOBKA (TIpopaboTKa U 1Mo~ 26 26
BTOPEHHUE JICKLIMOHHOTO MaTepHalia i MaTepHrana yueOHUKOB H y4eOHBIX
NOCOOMIA, MOATOTOBKA K TA00OPAaTOPHBIM U MPAKTUYECKUM 3aHATHSM, KOJIJIO-
KBHYM H T.JI.)
[ToxroToBka K 3x3aMeHy (KOHTPOIIh)
[MoxroToBka k 3a4éTy/ 3a4€Ty C OIEHKOH (KOHTPOJIb) 8 8




5.2 Conep:xaHue TUCHUILIMHDBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Tabnuna 5.2 - Coneprkanue AUCUMILIUHBI, CTPYKTYPUPOBAHHOE 10 TE€MaM I CTYJI€HTOB OYHOT'O O0yUeHUs

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
Eo|E€g 22 a |[SoF (TpyA0EeMKOCTh B
PbI TIOCTHIKEHHSI KOMIIe- Z8|2%88 £z O |5& o0pa3oBaTe/b- (Tpy10eMKOCTD aacax)
TeHUui = 2188 & = = |18 HBIX T€XHOJIOrHi B 4acax)
S 2 S = ] <
= E 2= O &
= &
Pazgen 1. Undopmanus B H3MepUTEJbHO-YIPABJIAIOIIUX cucTeMax. CTpykTypa HHGOPMANMOHHO-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-
aJbHBIM 33JaHHEM
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  HMHJIUBHIY-
aJIbHBIM 33JJaHHEM
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)

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 THYECKO 1moJ- padoTaHHOro0 JJleK-
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 (rpynoemkocts B
TeHnuii é £ \5 ;'5 E E = % E HBIX TEXHOJIOT Uil B 4acax) Hacax)
= ==-§ SE
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-
aJIbHBIM 3aJaHUEM
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
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 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-
aJIbHBIM 3aJ[aHHEeM
Tema 3.4 Beiisner ananus 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-
aJIbHBIM 3a7[aHHEeM
JlaGopaTopHas paGora Ne 2 0,5 2 | IlonroroBka k mnabopa- | Buneo-nexuus,
2. Iudposas o06paboTKa TOPHBIM 3aHaTHSIM | Bupjeo-




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

Buasl yue6Hoi paboThl (4ac)

TIKC-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 (rpynoemkocts 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- | Jlexums-
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
HToro no 4 pasxeny 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
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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 THYECKO 1moJ- 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 & - g g S¢g 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-
aJIbHBIM 3aJaHUEM
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-
aJIbHBIM 3aJaHHEM
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-
aJIbHBIM 33JJaHUEM
JlaGopaTopHasi paGora Ne 2 0,5 2 | IlonroroBka 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 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-
aJIbHBIM 3a7[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] pabora  Hax | KOHCYJbTAIHS.
CKBO3HBIM  HHAWBUIY-
aJIbHBIM 3aJJaHUEM
Tema 6.3 IIpombrnienssiid | 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)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl S HCIOJIB3YeMbIX pamkax Ipak-
ocBoeHus: koa YK; HaumenoBanmue pazjienos, . - g5 E E AKTUBHBIX U THYECKOH Mmoa- padoTannoro Jaex-
OIIK; IIK u uaaukaro- TeM = & E g5 4= Bin CPC HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- 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.
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-
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
HTtoro nmo 6 pasnery 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)

I:1anupyembie (KOHTpO- KonrakTnas pa6ora = s HaumeHoBaHue Peanusauus B HammvenoBane pas-
JMpyeMble) pe3yJibTaThl z £ HCIOJIB3YeMbIX pamkax Ipak- PABOTAHHOTO DeK-
ocBoenus: kox YK; HaumeHnoBanue pasneios, . - g5 58 _| Bz CPC AKTHBHBIX U THYECKOH Moa- 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 =
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-
TeH 7.2.17] pabota  Hajx | KOHCYJNBTAITHA.
CKBO3HBIM  WHAWBULIY-
AIBHBIM 33JJaHUEM
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.
cerei CKBO3HBIM  WHAHWBULIY-
IBHBIM 33JIaHUEeM
Tema 8.3 becnposomnas | 0,5 0,5 | IToaroroBka K neKuusaM | Buueo-imexuus.
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 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-
JIaHHBIX B MUKPOKOHTPOJ- [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

13




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 OIEHOYHBIX CPEACTB sIBIsieTCS HeoThemiieMoil yacThio POC u xpanutcs 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 YCHECBACMOCTb 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 00yUeHHsI

OreHka OneHka Onenka OneHka
Kox u HamMeHo- Kozt u naumeno- «HEY/I0BJIETBOPH- «YIOBJIETBOPHTE/ b- «xopouo» / «OTIIMYHO» /
BaHue Komme- | CAHHE HHANKAaTOpa TEJILHO» HO» / «3a4TEHO» «3a9TEHO» «3aUTEHO»
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

IIKC-2. Cnoco- | UIIKC-2.1. VYwuacr- | W3noxenue yuebHoro | dparmeHTapHbIe, IMoka3siBaeT xopommue | Mmeer rimyOokue
O0eH paspabathl- | ByeT B pa3paboTKe | MaTepuana GeccH- | MOBEPXHOCTHBIE 3HA- | 3HAHHSA O: 3HaHHSA O:
BaTh KOMIIOHEH- | KOMIIOHGHTOB  all- | CTEMHOE, HEIMOJHOE. HHSA O: - MPUHIHMIAX TOCTPO- | - TNPUHLMIAX II0-
THl  ammaparHo- | mapaTHO- OTCyTCTBYeT 3HaHME | - MPUHIMIAX [OCTPO- | CHHMS CHCTEM YIpaB- | CTPOCHHS  CHUCTEM
MPOrPaMMHBIX HPOTrPaMMHBIX o: CHHUsS CHCTEM YNpaB- | JICHHS; YIIpaBICHHS;
KOMILJIGKCOB M | KOMIUIEKCOB,  WC- | - NPHHIHUIIAX IOCTPO- | JICHHS; - CYLIECTBYIOIMX | -  CYLICCTBYFOILIUX
6a3 JAHHBIX, | MOJIB3YsS COBPEMEH- | CHHsS CHCTEM YIpaB- | - CYLIECTBYIOIIIMX | METOJaX aHajiM3a W | METOoJax aHaiu3a u
HCHONB3Yss  CO- | HBIe  HMHCTPYMEH- | JICHUS, MeTomax aHamuza U | nuppoBoil 006pabOTKH | nudppoBoii  obpa-
BPEMEHHBIE HH- | TaJlbHbIE CPEACTBA U | - CYIIECTBYIOIIUX | LU(GPOBOH 00pabOTKM | CHUTHAJIOB; OGOTKH CHUTHAJIOB;
CTPYMEHTAIIbHBIC | TEXHOJNOTHH  TIPO- | METOAaX aHajiW3a W | CHIHAJIOB; - CYIIECTBYIOIIEH | -  CYIIECTBYIOIICH
cpelcTBa M TeX- | TPaMMHPOBAHUS uppoBoii 006paboTKu | - cyllecTByroIeil | uepapxuu CHCTEM | MepapXMu  CHCTEM
HOJIOTHH po- CHIHAJIOB; Hepapxuu CHCTEM | YNpaBJCHHS TEXHOJO- | YIPAaBJICHHS TEXHO-
IrpaMMHPOBaHHS - 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-

- TEXHOJIOTUSX MpO-
EKTHPOBaHMs pacrpe-
JCIICHHBIX CUCTEM
cbopa, 06pabOTKH
JaHHBIX W YIpaBlie-
HUS;

- MIPOMBIIIIEHHBIX
MPOTOKONAX Iepesa-
YM JAHHBIX, T[PUME-
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 aHAIM3
MH(POPMAITHOHHBIX
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-
MBILIJICHHOTO 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 [aHHBIX |
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.
Crocoben  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 MHTETPUPOBAHHBI-
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 W 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  coOmpsi- | 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
YPOBHS;
- BBINOJHATH COMpS-
KEHHE THUIOBBIX Y3-
JIOB C MUKPOKOHTPOJI-
nepamu 1 OBM.

BBICOKOT'O

YIPaBISAIONMX CH-
cTeMax;

- paspabaThIBaTh
YyCTpoiicTBa comps-
KEHHUS JaTINKOB U
HCTIOJIHUTENBHBIX

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

- paspabaThIBaTh
HPOTrpaMMBbL ULt
MHKPOKOHTPOJIIE-
pOB Ha S3BIKaxX BEI-
COKOTO YPOBHS;

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

Tabnumna 6.3 - Kpurepun olieHuBaHUS

Onenka

Kpurepuu ouenuBanus

Bsicokuil ypoBeHb
«5»
(oTyIM4HO)

OLICHKY «OTJIMYHO» 3aCIly’)KUBAa€T CTYyACHT, OCBOMBIIMN 3HAHUS, YMECHMs, KOMIIETCH-
LUHM U TEOPETUYECKHI Marepuasl 0e3 nmpoOenoB; BHINOJIHUBIINI BCe 3a/laHMs, TIPEIy-
CMOTpPEHHBIC y4eOHBIM IIJITAHOM Ha BBICOKOM KayeCTBEHHOM YpPOBHE; NpaKTHUECKHUE
HaBBIKH MIPO(ECCHOHANEHOTO MPUMEHEHHSI OCBOSHHBIX 3HAHMH c(hOpMHUPOBaHEI.

Cpennuii ypoBeHb «4»
(xopom0)

OLCHKY «XOPOII0» 3aCIIyKUBACT CTYACHT, IPAKTUICCKHU ITOJIHOCTBIO OCBOHMBIIIHI 3Ha-
HUSL, YMCHUS, KOMIICTCHIIUU 1 TeOpeTI/I‘IeCKI/Iﬁ Matepual, y‘le6HLIe 3aJlaHuAd HEC OLICHEC-
HBI MaKCUMAaJIbHBIM 4YHCJIOM 6aJ'IJ'IOB, B OCHOBHOM C(I)OpMHpOBaJ'I MMPaKTUYCCKUC HABbI-
KH.

[ToporoB.elii ypoBeHb
«3» (yIOBIETBOPH-
TEJIBHO)

OLICHKY «YAOBJIETBOPHUTEJBbHO0» 3aCIIY)KUBACT CTYAEHT, YaCTUIHO C HpO6€J’IaMI/I OCBO-
HBIITHN 3HaHUA, YMCHUS, KOMIICTCHI U 1 TeOpeTH‘IeCKI/Iﬁ MaTtepurall, MHOTHC y‘I€6HLI€
3aJaHus 0o He BBITIOJIHUII, b0 OHHU OIICHCHBI 4YHCJIOM 0aoB OJU3KUM K MUHH-
MaJIbHOMY, HCKOTOPBIC MPAKTUICCKHUC HABBIKH HE C(bOpMPIpOBaHI)I.

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

OLICHKY «HCYHAOBJICTBOPUTCIILHO» 3aCIIy)KMBACT CTYJACHT, HE OCBOMBIINH 3HaHUs, ymMe-
HHsA, KOMIICTCHIUU H TeOpeTI/I‘IeCKHﬁ Mmartepual, yqe6H1)1e 3aJaHus HE BBIINIOJIHUII,

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.

HapsenkoB A.b. Mukponporieccopusie cuctemsl : Yye0.nocobue / A.b. [lappenkos, 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.

HapbenkoB A.b. MnTepdeiicbl MUKpOIpOLIECCOPHBIX cucTeM : Yueb.mocodue / 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 HUPpoBoi 00paboTku curHaios : Yueb.nmocobue / C.C.
3enpmanoB; Bonro-Bar.gun.MTYCHU. - H.Hosropox : [b.m.], 2013. - 80 c. : wr -
[Mpw.:c.66-78. - bubnuorp.:c.79. - ISBN 978-5-90522671-7 : 150-00.

WuTerpupoBaHHble CUCTEMBI TPOeKTHpoBaHUs U ynpasienusa. SCADA : yuebHoe nocobue /
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-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/213209 (mara oOpareHus:
19.02.2023). — Pexum qocTyIa: IjIsi aBTOPHU3. TOJIb30BaTEIIEH.
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1.15.

1.1.6.

1.1.7.

1.1.8.

Pesuu FO.B. IIpakTndeckoe mporpaMMupoBaHue MUKpPOKOHTposuiepoB Atmel AVR Ha s13b1-
ke accembiepa / FO.B. Pesuu. - 3-e¢ uza. - CII0. : 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. [ludposas obpabotka curnanos : Yued.mocodbue / A.b. Cepruenko. - 3-¢
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.fI. Mukpomnpoueccopublie cuctembl : Yueb.mocobue / B.S. Xapros. - 2-e
u3a.,ucnp.u jgom. - M. : U3a.entp "Axagemus", 2014. - 368 c. : un. - (Beicuiee oOpa3zoBa-
Hue. bakanaBpuar). - bubmmorp.:c.364-365. - ISBN 978-5-4468-0440-5 : 566-50.

XaprtoB B.S. MukpokonTpomiepsl AVR. IIpakTukym 11t HaunHaronux : Yueb.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

AunpusnoB A.B. Teopus u npuMeHenue 1udpoBoii 00paboTKu 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.1O., bapaxtanos JI.B. MoOuibHBIE pOOOTHI, POOOTOTEXHUYIECKHE
KOMIUIEKCHl U POOOTU3MPOBAHHBIE CHCTEMBI IMOMOIIM BOAUTEIIO aBTOTPAKTOPHOM 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 (Kn.1) : 810-00.
AnukuH A.A., babanos H.1O., bapaxtanos JI.B. MoOunbsHbIE POOOTHI, POOOTOTEXHUYECKHE
KOMIUIEKCHl U POOOTHU3MPOBAHHBIE CUCTEMBI TTOMOIIUA BOJIUTEIIO0 aBTOTPAKTOPHOU U BE3JIe-
xonaHoM TexHukH : B 3-x kH. Ku.2. U.1 : CoBpeMeHHbIe Ha3eMHbIE MOOUIEHBIE 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 BBICOKOIIPOU3BOIUTENBHBIC ITU(DPOBBIE CUCTEMBI yIIpaBIie-
Hus. [IpakTudeckuii Kypc pa3paboTKH U OTIAAKH IPOrPaMMHOTO 00ECTIeUeHHUsI CUTHATBHBIX
MuKpokoHTposutepoB TMS320x28xxx B unterpupoBantoii cpege 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 (mata 06-
pamienust: 19.02.2023). - Pexxum gocTyta : 1Mo MOJIIMUCKE.

bapanos B.H. Ilpumenenne MukpokoHTposiepoB AVR: cxembl, anropuTMbl, MporpamMmsl /
B.H. bapanos. - 3-e u3n.,iepepad.u jgon. - M. : U3 iom "Jomka-21", 2006. - 288 c. : mi. +
CD-ROM. - (MupoBas snekTponuka). - [lpun.:c.243-287. - ISBN 5-94120-121-4 : 207-00.
bapperr, C. ®. BcrpauBaemble cuctemsl. [IpoekTpoBaHHME NPWIOKEHUH HA MHKPO-
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 cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN5970600342.html (mata oGpamenus: 19.02.2023).
- Pexxum nocryna : mo noamucke.

Bacunber B.I1. OcHoBBI Teopun u pacuéra nudpoBsix GribTpoB : Yuebd.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 Tony6noB M.C. Mukpokonrposuiepsl AVR: ot nmpocroro k cinoxkaomy / M.C. I'omyOrios,
A.B. Kupuuenkosa. - 2-¢ uzn.,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., Bukynosa E.H., Kucenes FO.H., )KapunoB B.®. CucreMbl XpaHeHUs 1aH-
HBIX [DJIEKTPOHHBIE TEKCTOBbIC AaHHbIE] : Yueb.mocobue / B.I1. 3enenckuii [u ap.]; HITY
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. Broanslii 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 Ilanaryra K.A. MEUKpPOKOHTPOJUIEPHI B CHCTEMAaxX YIIPABJICHUS 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 Ilersko B.W. Ludposas ¢punsTpamus u oopadorka curnanos: Yuebd.mocooue / B.W. Iletrko,
B.E. Kykonun, H.b. llluxos. - Munck : YHiBepciTaukae, 1995. - 168 c. - bubnuorp.:c.168. -
ISBN 5-7855-0737-4 : 0-00.

7.2.13 Tlono O.b. KommnbloTepHblii MNpakTUKyM 10 LU(PPOBOM 00pabOTKE ayIHOCHTHAIOB:
VYue6.mocobue / O.b. IlomoB. - M. : TI'opsiuas ymaus-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-
0L BBIYMCIUTENbHBIE KOMILJIEKCHI U1 IPOMBIIIUIEHHON aBTOMaTH3anuu : Yuel.mocobue
/ HJIL. TIpoxopos [u ap.]; IToxg pen.H.JL.IIpoxopora, 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 Cummonnc, K. BerpanBaembie cuctembl Ha ocHoBe Linux / Cummongc K. - Mocksa : 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 oOparleHus:
19.02.2023). - PexxuM 10CTyMIA : [0 TOJIHCKE.

7.2.16 Cononmna A.U., Ynaxosuu [[.A., Apoy3oB 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.-IIpenm.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.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. : KOpaiit, 2014. - 164 c. : un. - (Ilpodeccuonansuoe obpazoanue). - 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-TeXHWYECKUH M HAyYHO-TIPOM3BOJCTBEHHBIN KypHan VH(popMaMoHHbIE TEXHOJIO-
run XKXypaan "UndopmaninonHbie TexHosuoruu" (novtex.ru).

7.3.2 HWudopmarmonnsie pecypcsl Poccun. Poccuiickas accouuanusi 3JeKTPOHHBIX OMONIHMOTEK.
HNndopmanmonnsie Pecypebt Poccun — Poccuiickas acconuanyst 3JIeKTPOHHbBIX OMOIHOTEK
(aselibrary.ru).

7.3.3 XKypnan «HpOpMAIIMOHHBIE TEXHOJOTHH M BBIYMCIUTENBHBIE CUCTeMbI». JXypHan «UH-
(bopMaIoHHbIC TEXHOJIOTUH U BBIYMCIUTEIbHBIC crucTeMbl» - About journal (jitcs.ru)

7.4 MeToanyecKue yKa3aHUs, peKOMeHAAalMU U Ipyrie MaTepraJibl 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 TEXHOJIOTUNY». DJIEKTPOHHBIC BAPUAHTHI METOJAMYECKUX YKA3aHUU IO BBHITOJTHEHUIO
1ab0opaTopHBIX pabOT OTHPABISAIOTCA HA DJIEKTPOHHBIE apeca IPYIII:

74.1

74.2

7.4.3

744

745

7.4.6

147

[TonxiroueHne 1aTYUKOB 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.

Hcnonb30BaHne MUKPOKOHTPOJUIEPOB MPH Pa3pabOTKe W3MEPUTENIbHBIX YCTPOUCTBO [DIeK-
TPOHHBIE TEKCTOBBIC JAHHBIE|: METOJ. yKa3aHHs K JIabopaTopHOW paboTe MO JUCHUIUIMHE
«VHTErpUpOBaHHbIE U3MEPUTEIBHO-YIIPABIAIONINE CUCTEMBI» Ul CTY/AEHTOB HalpaBJICHUS
nonroroBku OakanaBpa 090301 «MudopMaTuka M BBIYMCIUTEIbHAS TEXHUKA» THEBHOMN
dbopmer 00yuenus / HI'TY; Cocr.: I.C. MapteinoB. H.Hosropon, 2022, 15 c.

[udposas 00paboTKa CUTHAIOB [DIEKTPOHHbIE TEKCTOBHIC NAHHBIC|: METOJ. YKa3aHHUs K
nabopaTopHoil pabore no aucuuiuinHe «MHTErpupoOBaHHbBIE U3MEPUTEIBHO-YIIPABISIONINE
CHUCTEMBI» ISl CTY/ICHTOB HampapiieHus noarotoBku OakanaBpa 090301 «Mudopmartuka u
BBIUMCIIUTENbHAS TeXHUKa» AHeBHOU ¢opmbl obyuenus / HI'TY; Cocrt.: [1.C. MapTbiHOB.
H.Hosropon, 2021, 15 c.

IIpoexTrpoBanue HUGPOBLIX GUIBTPOB [DIEKTPOHHBIE TEKCTOBBIE JaHHbIE|: METOA. yKa3a-
HUs K JaboparopHoil pabGore no aucuuiviiHe «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 ¢ MUKPOKOHTpOJIJIEpaMu [ DJIEKTPOHHBIE TEKCTOBBIE IaHHBIE|: METO/.
yKa3aHus K jabopaTopHoil pabore mo nucuuiivHe «VHTerpupoBaHHBIE H3MEPUTENIBHO-
YIOPaBISIOLUIME CUCTEMBI» JI CTYACHTOB HallpaBlIeHHs MNOATroToBKM OaxamaBpa 090301
«MH(popMaTHKa U BBHIUMCIUTENbHAS TEXHUKa» AHEBHON Gopmbl o0ydyenus / HI'TY; Cocr.:
J.C. Maptsnos. H.Hosropog, 2021, 15 c.

PazpaGotka Be® uHTepdeiica A CUCTEMBbI yNpaBlIeHUs [DJIEKTPOHHBIE TEKCTOBBIE JaH-
HbI€]|: METO/. yKa3zaHus K JabopaTopHOil padore no aucuuiuinHe «HTerpupoBaHHble U3Me-
PHUTEIBHO-YIPABJISAIOIINE CUCTEMBD» JUIsl CTYJIEHTOB HalpaBieHUs MOJATrOTOBKU OakaiaBpa
090301 «MupopmaTrKa U BBIYUCIUTENbHAS TEXHUKa» THEBHOUM (hopmbl 00yduenus / HI'TY;
Cocr.: [I.C. MapteiaoB. H.Hosropon, 2021, 15 c.

7 becipoBo/iHas mepeaya 1aHHbIX B MUKPOKOHTPOJUIEPHBIX CUCTEMaX [DIEKTPOHHBIE 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-
uwus / HI'TY; Cocr.: [1.C. MapteoB. H.Hosropon, 2021, 15 c.

8. HH®OPMALIMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

YueOHbIi TIpoliece Mo AUCITUIUTHHE 00€cTieueH HE00X0IMMBIM KOMITJIEKTOM CBOOOJHO pacrpoCTpa-
HSIEMOT'0 MPOrpaMMHOI0 o0ecreyeHns (COCTaB Mo TUCHMILIMHE orpeseneH B Hactosmeit PIT/] u nomiexur
OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

8.1 llepevyenb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM

Tabmuma 8.1 - [lepedyeHb JICKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaumenoBanne 95C Ccpuika k OBC
Jlanb https://e.lanbook.com/
2 IOpaiit https://biblio-online.ru/

8.2 IlepeveHnb CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO 00ecevyeHU st
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Tab6muma 8.2 — [IporpammHoe oGecriedeHue, UCIoIb3yeMoe CTyICHTaMH OYHOTO O0YYCHHS

IIporpammHoe obecnevenue, 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 KOJUICKIHsI
kommusitopos st C, C++ (https://gcc.gnu.org/)

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

Komanassrit naTepnperatop — python, otnamauk — pdb, nmpodunuposimuk - profile
Online GDB - oumaitn xommuimsitop u omiaguuk s 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 nuiensun 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 IlepeuyeHb CcOBpeMeHHBIX NPOPeCcCHOHAIBHBIX 0a3 JaHHBIX W HHGPOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

B tabmume 8.3 ykazaH nepedeHb MpodeccHOHABHBIX 0a3 JaHHBIX ¥ HH()OPMAIMOHHBIX CIIPABOY-
HBIX CHCTEM, K KOTOPBIM oOecreueH 10cTym (yIaleHHbIH 0CTyn). JlaHHBINA NepedeHb MOIeKUT OOHOBIIE-
HUIO B cooTBeTCTBUU ¢ TpeboBaHusimu OI'OC BO.

B nanHoM paznene MoryTt ObITh NpHBEIEHBI pecypchbl (CCBUIKM Ha CaMThl), HA KOTOPBIX MOXHO
HaAWTH MOJE3HYI0 A Kypca HH(pOpMalnio, B T.4. CTATUCTUYECKUE WM CIIPABOYHBIE JaHHBIE, yueOHbIE Ma-
Tepuabl, OHJIAWH KypChl U T.[.

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

Ne HanmenoBanue npogeccuoHaIbLHON 0a3bl JaHHBIX, Joctyn k pecypcy (yaajieHHbIH J0CTYN ¢ yKa3aHUeM
B HH(OPMaLIOHHO-CIIPABOYHOI CHCTEMbI CCBLJIKHM/IOCTYI M3 JIOKAJTbHOI ceTH YHUBEPCUTETA)
1 2 3
1 baza maunbix crangaptos u pernamertoB POCCTAH- https://www.rst.gov.ru/portal/gost/home/standarts
JAPT
2 [epedens npodeccronanbHBIX 06a3 TaHHBIX U HHPOP- https://cyberpedia.su/21x47c0.html
MAlMOHHBIX CIIPABOYHBIX CUCTEM

9. OBPA3OBATEJIBHBIE PECYPCBbI J1J1s1 UTHBAJINJ1OB U JINIL{ C OB3

B Tabnuie 9.1 yka3an nepedeHb 00pa30BaTeIbHBIX PECYPCOB, HMEIOMIMX (DOPMBI, aJanTHPOBAHHbBIC
K OTPAaHUYEHHSM UX 37I0POBbS, & TAK)KE CBEJCHUS O HATMYHUHU CIICIHATBHBIX TEXHUYECKUX CPEICTB 00yUe-
HHSI KOJUIGKTHBHOTO U WHIMBHYaJIbHOTO MOJIb30BaHUs. [Ipy 3aM0MHEHUH TAOIHUIBI MOXKET OBITh HCIIOJb-
30BaHa uWH(MOpMAaNus, pa3MenieHHas B moapaszene «JlocTymHas cpefay CHelHaln3upOBaHHOTO pasjiena
caiita HI'TY «Cenenust 06 oOpazoBarebHON opranu3anmmy» https://www.nntu.ru/sveden/accenv/
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Tabnuua 9.1 - Ob6pazoBarenbHbIE pecypchl Ui HHBANIKUI0B U ui] ¢ OB3

Ne ITepeyeHs 00pa3oBaTe/ILHBIX PeCcypcoB, PH- CaeieHHs 0 HAIMYMH CIIENHATBHBIX TEXHUYECKHX CPe/ICTB
CIOCO0JIeHHBIX /ISl MCIIOJIB30BAHNS HHBAJINAA- | 00yYeHHS KOJJIEKTHBHOIO W HHAMBUAYAJIHHOTO MOJIb30Ba-
mu 1 Junamu ¢ OB3 HHUA
1 OBC «KoHCyNBTaHT CTyAEHTa» 03ByYKa KHHUT M YBEIMYEHUE MIpUPTa
2 OBC «Jlaub» crennasbHOe MOOMIIBHOE PUIIOKEHUE - CHHTE3aTOp PeuH,
KOTOPBIH BOCIIPOM3BOANT TEKCTHI KHUT ¥ MEHIO HaBUTAINN
3 OBC «FOpaiiT» Bepcus A cabOBHUISMIINX

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

Jisl KOHTaKTHOM U CaMOCTOSATEIILHOM paboThl 00YJatOLINXCsl BBIICIICHBI TOMEIICHHUSI, OCHAIIEHHBIC
KOMITbIOTEPHOM TEXHUKOH C MOJAKI0YeHneM K cetu "VMHTepHeT" u obecrieueHueM JOCTyIa B 3JIEKTPOHHYIO
MH()OPMaANMOHHO-00pa30BaATENBHYIO CPEy OPraHU3aALIUH:

—  3aJ1 ANEeKTPOHHO-UH(OPMAIMOHHBIX pecypcoB (aya. 2210 — 11 xomnbioTepos, aya. 6119 — 9
KOMITHIOTEPOB);

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

— ayn. 2303, 2202, o6opynoBanubie Wi-Fi.

[TepeueHs MaTepHATLHO-TEXHUYECKOTO 00CCIICUeHUs, HEOOXOUMOTO JIJIsl peali3aliy TPOTPaMMBI
OakanaBpuaTa ¥ MpoBeIeHUs J1a00paTOPHBIX PadOT /IS CTYIEHTOB OYHOTO 00yUeHHs, BKIIOYAET B ceOs:

1. Komnbrotepubie knaccsl HI'TY um. 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 i3-2120 3.3 GHz;
— MarepuHckas miara: Asus p8h61l-M LX2;
— omepartuBHas nmamsaTe: 4 Gb (2*2Gb) DDR 3;

— kectkui auck: 500 Gb.

C IMakeTaMmn HO 06mero HAa3HA4YCHUS .

— Windows 7;

— Linux;

— Open Office.

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

— OTJIJI0UHBIE IUIAaThl ¢ MUKpOoKoHTposiepom ATMega328P;
—  OTJIaJI0YHBIE TUTAThI ¢ MUKpOKOHTpoiiepom STM32f103¢8t6;
— MakeTHBIC TUIAaThl ¥ COCTMHHUTEIBHBIEC TPOBOJIA TSI MOHTaXa CXEM;

— Habop CONpPOTHUBIEHUN pa3nuyHOro HomuHana (MomHocts 0.25 BT, Homuuan ot 10 Om go 10
MOM, BKITIOYHUTEIHHO);

— Habop MepeMEeHHBIX COMPOTHUBIICHHIA;

— Habop KOHJEHCATOPOB, BKIIOYAs dJEKTPOIUTHUECKHE KOHACHCATOPHI Pa3INYHON EMKOCTH;
— Habop OMTOJIAPHBIX TPAH3UCTOPOB MAJION MOIIHOCTH;

— Ha0O0p MOJIEBBIX TPAH3UCTOPOB MAJIOW MOIIIHOCTH;

— Habop cBeTo1M0/10B, BKItouas RGB cBeroanomst;

— LCD gucmneun;

— IIaroBbIC JIBUTATEIIH;

— JIBUTATEJIH MMOCTOSTHHOTO TOKa C pabounM HampspkeHueMm S B;

— HaOOPbI NEKTPOHHBIX JATUYUKOB: JATYUK TEMIEPATyphl, TUPOMETP, JAaTYHK BIAXKHOCTH H JIaBJe-
Hus, ¥Y3W gatymk paccTosiHUSA, eMKOCTHOM MUKPO(OH, 3-0CEBON aKcelepoMeTp, 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

[Tepeuens MaTepHaAIbLHO-TEXHUYECKOTO 00ECIIeueHUs, HEOOXOUMOTO JJIs pEATU3AINH TTPOTPAMMBI
OakanaBpuaTa U MpOBEACHHS JaOOPATOPHBIX PadOT i CTYJAEHTOB OYHOTO, OYHO-320YHOTO U 3a0YHOTO
00y4eHus1, BKIIIOYAET B c€0s1 KOMITbIOTEPHBIE KJIACCHI

1. Ayo. 5412 kagpeoput « Boruuciaumenvnovle cucmemvl U mexXHON0ZUUY,

KomMmrmbroTepsl OCHaIlEeHHBIE HEOOXOTUMBIM O0OPYAOBAHHEM, TEXHUYCCKUMH H DJICKTPOHHBIMU
CpelIcTBaMU OOY4YEeHMsS] U KOHTPOJS 3HAHUU CTYIEHTOB. 6 pabouyMX MECT, BKJIIOYAIOIIUX MOHOOJIOKU
Lenovo S710 Intel Core i3-3240/4 Gb RAM, B cocraBe JTOKaILHON BBEIYUCIUTEILHOM CETH, C IOIKIIIOYE-
HUEM K ceTh MHTepHeT.

[Makersr [1O (muuensuonnoe): Jlutenszus Windows OEM (Bxojuiia B mocTaBKy MOHOOJIOKOB)

[Takets! 1O (pacnpocTpansemoe 1mo cBOOOTHOM TUIIEH3UH):

— GCC — GNU Compiler Collection — cBoboaHO pacrmpocTpaHsemMasi KOJUICKIIHS KOMIHIITOPOB

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

— Python 3.X — s3b1k mporpamMmupoBanust u cpenctsa paspaborku (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,

KowMmrmproTepsl OCHaAIIEHHBIE HEOOXOTUMBIM O0OPYAOBAHHEM, TCXHUYCCKUMH H DJICKTPOHHBIMU
cpeacTBaMu OOyuYeHHUs W KOHTPOJIS 3HAHWM CTYIEHTOB. 5 pabodMX MECT, BKJIIOYAIONIUX MEPCOHATIbHBIC
komnetotepsl Intel Core 15-9400/8 Gb RAM (5 mit.), B cocTaBe JIOKaJbHOM BBIYUCIUTEIBHON CETH, C MOA-
KIIFOYeHHeM K cetu VIHTepHerT.

[Takets! 10 (pacnpocTpansemoe no cBOOOIHOM JUIIEH3UH):

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

— GCC — GNU Compiler Collection — cBo6oaHO pacmpocTpaHsemMasi KOJUIEKIIHs KOMITHISATOPOB

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

— Python 3.X — s3b1k mporpaMmupoBanust U cpenctsa paspabotku (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/)

KomMrnekTel yueOHOTO 000pynOBaHUs IS H3yYeHUs] TPOTrPAMMUPOBAHUST MHUKPOKOHTPOJUIEPOB, BKIIIOYA-
FoIIHeE B celst:

— OTJIJI0UHBIE IUIaThl ¢ MUKpoKoHTposiepoM ATMega328P;

— OTJIaJ0YHBIC TIATHl ¢ MUKPOKOHTpoutepoM STM32f103c8t6;

— MaKeTHBIC TUTATHl H COCIMHUTEIBHBIE IIPOBOJIA JIJIT MOHTaXa CXEM;

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

— Habop MepeMEeHHBIX COMPOTHUBIICHHIA;

— Ha0Op KOHJICHCATOPOB, BKIIFOUYAS SJICKTPOIUTHUECKIE KOHICHCATOPHI Pa3IMYHON EMKOCTH;
— Habop OUMOJSIPHBIX TPAH3UCTOPOB MAJIO MOIIHOCTH;

— Habop MOJIEBBIX TPAH3UCTOPOB MAJIOW MOIIIHOCTH;

— Habop cBeToano10B, BKiovyas RGB cBeroamonsr;
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— LCD pgucmen;
— ILIaroBbIE JIBUTaTelN;
— JIBUraTeJId IOCTOSIHHOT'O TOKA C pabo4YuM HarpspkeHueM S B;
— Ha0OpBI AMEKTPOHHBIX JATUMUKOB: JATYUK TEMIIEPATYpPbl, TUPOMETP, JATYUK BJIAXKHOCTH 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 MEePEKI0YaTeneii;
— 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:
— aynuropus 6543;
— ayaurtopus 6545 (ITpoextop Accer — liu; 1K Ha 6a3e IntelCoreDuo 2.93 I'T, 2 I'6 O3V, 320
I'6 HDD, mouurop Samsung 19" — 11 . TTIK moakirouensl k cetn «MHTEpHET» M 00€ECIICUH-
BAIOT JIOCTYII B 3JICKTPOHHYIO HH()OPMAITHOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA).

11. METOJAUMYECKUE PEKOMEHJIALIMA OBYYAIOIIMMCSI MO OCBOEHMIO
TUCHUTIIIMHBI

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

JlMcLUIUIMHA pealn3yeTcss MOCPEJICTBOM IPOBEAECHUS KOHTAKTHOW paboThl ¢ 0Oy4yaromMMUCs
(BKJIOYAsi IPOBEJCHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00yyarommuxcs u
IPOMEKYTOUHON aTTEeCTalUH.

IIpu nmpenogaBaHuu AUCUUIUINHBI «HTErpUpOBaHHBIE M3MEPUTENBHO-YIPABISIONIUE CHCTEMBIY,
UCTIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTebHbIE TEXHOJIOTHH, TO3BOJISIOLINE MOBBICUTh AaKTUBHOCTh CTY-
JICHTOB IIPU OCBOCHUHU MaTepHualla Kypca U MpeAoCTaBUTh UM BO3MOXKHOCTb 3(h(peKTHBHO peann3oBaTh 4a-
Cbl CAMOCTOSITEIbHON pabOTHI.

Bech HGKHHOHHBIﬁ Marepurajl Kypca MOXET COIMMPOBOXKIAATECA KOMIIBIOTCPHBIMU MPE3CHTAINAMU, B
KOTOPBIX HaTJISIHO MPENOJHOCATCS MaTepUall pa3IMuHbIX Pa3/iesioB Kypca U 4TO JaeT BO3MOXHOCTh 00Cy-
AUTh MaTepuajl CO CTyACHTaMU BO BPEMs UTCHHUA J'IGKHI/II\/'I, AKTUBUPOBATDH UX ACATCIIBHOCTDb IIPU OCBOCHHU
Marcpurajia. QHGKTPOHHI)IG MaTcepHralibl HGKHI/Iﬁ B Mnepruoa AUCTAaHIIMOHHOI'O O6y‘ICHI/I$[ OTIIPABJIAIOTCA I10
9JIEKTPOHHOW MOYTE Ha ajpeca TPYII U MOTYT OBITh MOJYYEHbI 10 YTeHHUs JEKIMH U MpopaboTaHbl CTY-
JICHTaMH B XOJI€ CaMOCTOSITEIbHON paboTHI.

Ha JICKOUAX, MPAKTUYCCKUX 3aHATUAX PCATTU3YIOTCA NMHTCPAKTHUBHBIC TEXHOJIOTI'UH, ITPUBETCTBYIOTCA
BONPOCHI M OOCYXXIEHHSI, UCHOIb3YETCsl JTUYHOCTHO-OPUEHTUPOBAHHBIN TOJXO0J, TEXHOJOTHs paboOThl B
MaJIbIX I'pymIax, 4To IMO3BOJIACT CTYACHTAM IIPOABHUTH ce6s[, MOJIYYHUTH HAaBBIKK CaMOCTOATCIBHOI'O U3y4cC-
HUS MaTepuaa, BBIPOBHATh YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompochl, BO3HUKIIIME MPH CaMOCTOSITENIbHOM padoTe Haja JOMAIlHUM 33JaHHEeM MOJAPOOHO
pa3buparoTcs Ha 1aOOPaTOPHBIX 3aHATUSAX U JEeKUUsAX. [IpoBOIATCS MHAMBHIyadbHBIE U TPYIIIOBbIE KOH-
CyJIbTaluu C HCIIOJIb30BAHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHIA: OJICKTPOHHAA 11o4Ta, MEC-
ceHkepsl, Zoom, Discord.

WuunuupyeTcst akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS] 3aJjaHue JIIOObIX BOIMPOCOB IO MaTepuaiy,
MMPAKTUKYCTCA HHI[HBHI[Y&HBHLIﬁ OTBCT HA BOIMPOCHI CTYACHTA, PCKOMCHAYIOTCA MCTOABI YCIICITHOI'O CaMO-
CTOSITEJILHOTO YCBOCHMS MaTepHalla B 3aBUCUMOCTH OT YPOBHS €ro 6a30BOi MOATOTOBKH.
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JUnist OLleHKHM 3HAaHUN, YMEHHI, HABBIKOB M YPOBHS C()OPMUPOBAHHOCTH KOMIIETCHIIMHA TPUMEHSETCS
0aJUIBHO-PEUTHHIOBAsl CCTeMa KOHTPOJISI M OLIEHKH yCIIEBAEMOCTH CTYJIEHTOB B MPOLIECCE TEKYIIEro KOH-
TPOJIS.

IIpomesxyTouHas arrecTanys NpoBOIUTCA B (hOpME FK3aMEHA C yUETOM TEKYIIeH yCIIeBaeMOCTH.

PesyabraT 00yueHnsi cuutaercs c)OpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHeE, €CJIM TEOPETH-
YecKoe COJIepkKaHUe Kypca OCBOEHO MOJIHOCThIO. [IpH yCTHBIX coOeceoBaHMsIX CTYJEHT UCUYEPIbIBAIOLIE,
MI0CJIEI0BATENIBHO, YETKO U JIOTUYECKHU U3JaraeT yuyeOHbIi MaTeprall; CBOOOTHO CHPABISIETCS C 3alaHUSMH,
BOIIPOCAaMHU, MCIIOJIb3YET B OTBETE JOMOJIHUTENBHBIA MaTepuan. Bee npegycMoTpenHble pabodell yueOHOM
IPOTPaMMOI1 3a/1aHUS BHIITOJHEHBI B COOTBETCTBUH C YCTAHOBJIIEHHBIMHU TPEOOBAaHUSIMH, CTYJCHT CIOCOOEH
AHAJIN3UPOBATH MOJTYYCHHBIE PE3YNIbTATHI, IPOSBIIAECT CAMOCTOSITEIBHOCTD IIPH BBIITOJIHEHUH 3aJaHUN.

PesyabraT 00y4eHusi cunraercsi cOPpMHMPOBAHHBIM HAa MOPOTrOBOM YPOBHE, €CIIM TEOpEeTHYE-
CKO€ COJIep>KaHue Kypca OCBOCHO MOJHOCThIO. [IpH ycTHBIX coOeceoBaHUAX CTYAEHT MOCIIEA0BaTENbHO,
YEeTKO M JIOTMYECKH H3JIaraeT yuyeOHbIM MaTepHuall; CIpaBIIETCS C 33JaHUSMH, BOIPOCAMH, TPEOYIOLIHX
IpUMEHEHUs 3HaHUil; Bce MpeyCMOTpeHHbIe pabouell yueOHON mporpaMMoil 3a1aHus BBIIIOJHEHBI B COOT-
BETCTBUU C YCTAHOBJIEHHBIMHM TPEOOBAHUSAMHU, CTYJEHT CIIOCOOEH aHAIU3UPOBATh IMOJYUYEHHBIE pE3ysIbTa-
ThI; IPOSIBJISIET CAMOCTOSTEIIBHOCTD IIPU BBIIIOJIHEHNUH 3aJaHUM.

PesyabraT 00yueHusi cuutaercs Hec(pOPMHUPOBAHHBIM, €CIIU CTY/ACHT IIPU BBIIIOJIHEHUU 3aJaHUN
HE JIEMOHCTPHUPYET 3HaHUN y4eOHOro MaTepuala, JOMycKaeT OMIMOKU, HEYBEPEHHO, C OOIBIIUMU 3aTPYy -
HEHHUSIMU BBITIONHSET 33/1aHUsl, HE TEMOHCTPUPYET HEOOXOIUMBIX YMEHHH, KA4eCTBO BBITOJHEHHBIX 3a/1a-
HUI HE COOTBETCTBYET YCTAaHOBJICHHBIM TPEOOBaHUAM, KAUECTBO UX BBIIIOJHEHUS OLIEHEHO YHCIOM 0OajuioB
HUKE TPEX MO OLIEHOYHON CHUCTEME, YTO COOTBETCTBYET JI0IIOPOTOBOMY YPOBHIO.

11.2 MeToauyeckue yKazaHusi Ajds 3aHATHI JEKIIHOHHOTO THIA

JIeKMOHHBIN KypC MPEAINOoNaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB TEMaTH-
YeCKOro IjiaHa. B xoJie TeKIMOHHBIX 3aHATUI pacKpbIBalOTCs 0a30Bble BONPOCHI B paMKax KaXKA0H TeMbl
TUCIUTUTHHBL (Tabmuma 5.2). O003HAYaroTCs KIIFOYEBBIE ACTEKTHl TEM, a TaKKe JENAlOTCs aKIEeHTHl Ha
HaunOoJiee CI0XKHbIE M BaXKHbIE MOJIOKEHUS M3ydaeMoro MaTepuana. Marepuainsl JIEKUUH SBISIOTCS OMOP-
HOM OCHOBOW JJIsi IOJATOTOBKU OOYYAIOIIUXCsl K JAOOPAaTOPHBIM paboTaM M BBITIOJHEHUS 3aJlaHUI caMo-
CTOSITENIbHOW paboThl, a TaKKe K MEPONPHUATUAM TEKYLIEro KOHTPOJS YCIEBAeMOCTH M MPOMEXYTOUHON
aTTeCcTalluu 10 JUCIHUILINHE.

11.3MeToauyeckne yKa3aHusl 10 OCBOEHUIO TUCHUILIMHBI HA J1a00pPaTOPHBIX padoTax

[ToarotoBky K KaxJ10# 1abopaTopHOM pabOTe CTYAEHT JAOJKEH HayaTh C O3HAKOMIIEHUS C IUIAHOM
3aHATUS, KOTOPBII OTpaXkaeT copep)kaHue mpeuiokeHHoN TeMbl. Kaxkaas BelmonHeHHas paboTta ¢ opopM-
JICHHBIM OTYETOM IOJUIEKUT 3alUTE y MPENOoJaBaTeNs.

IIpu ouleHuBaHMM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

— KayecTBO BHINOJHEHUS MPAKTUYECKOM YacTH pabOThI U CTENIEHb COOTBETCTBHUS PE3YJIHTATOB PAOOTHI
3a/laHHbIM TPeOOBaHUSM;
— KauecTBO oopMiIeHHUs OTYETa MO paboTe;
Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI MIPU 3aIIUTE PAOOTHI.

11.4 MeToauyeckne yKa3aHHsl 0 OCBOEHHUIO JUCIHUIIMHBI HA KYPCOBO# padoTte

KypcoBast pabota He mpeycMOTpeHa yueOHbIM IIJIAaHOM

11.5 MeToauyeckne yKa3aHHs 10 CAMOCTOSITEILHOI padoTe 00y4aommuxcs

CamocrodrenbHas pabota o0ecrieyrBaeT MOArOTOBKY OOYUalOIIerocss K ayAUTOPHBIM 3aHATHSIM H
MEPONPUITHUIM TEKYILEr0 KOHTPOJISI U IPOMEXYTOYHOM aTTeCTalluy MO U3ydyaeMoi nucruruivHe. Pe3ynb-
TaThl ATOI MOATOTOBKU MPOSBIAIOTCSA B aKTUBHOCTU 00YYArOIIErocs Ha 3aHATHAX M B KaUeCTBE BBINOJIHEH-
HBIX MPAaKTUYECKUX 33JaHUN U APYTUX (POPM TEKYIIEro KOHTPOJIS.

[Ipu BHIMOJIHEHUU 3aaHUM AJIS CAMOCTOSTENIbHONW pabOThl peKOMEHIyeTcsl MpopaboTKa MaTrepHa-
JIOB JIEKIIMM MO KAXKJOM MPONIEHHONW TEME, a TAKXKE M3yYEHUE PEKOMEHYEMOW JUTEPATYpHI, NMPEICTaB-
neHHol B Paznene 7.

B nponecce camocTosiTebHON paOOThI IPU U3YYEHUH AUCLUUIUIMHBI CTYIEHTBI MOTYT paboTaTh Ha
KOMITBIOTEPE B CHEIMATM3UPOBAHHBIX ayAUTOPHUSAX UL CaMOCTOSATENIbHONW paboThl, yKa3aHHBIX B Pa3mene
10. B aynutopusax uMeeTcs JOCTYI 4epe3 MHPOPMalMOHHO-TEIEKOMMYHUKAIMOHHYIO ceTh «HTepHeT» K
3NIEKTPOHHON HH(pOopMamoHHo-00pa3oBarenbHo cpeae yHusepcurera (QMOC) u snekTpoHHON 6ubIHO-
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teuHoi cucreme (OBC), rae B 37eKTPOHHOM BHUJE pacnojaraloTcst yueOHble U yueOHO-METOANYECKHE Ma-
TepUabl, KOTOPbIE MOTYT OBITh MCIIOJIb30BaHbI JUIsl CAMOCTOSATENBHOM pabOThl PH U3YYEHUH TUCLMILIU-
HBI.

OIIEHOYHBIE CPEACTBA JIs1 KOHTPOJISA OCBOEHUA JUCHUITJIMHBI

12.1 TunoBble KOHTPOJbHbIE 32JaHUSI UJIH HUHbIE MATEPHAJIbI, HEOOXOAMMBIE /JIsl OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA B X0/1€¢ TEKYIIEr0 KOHTPOJIsl YCIIeBAeMOCTH

JI1st TeKyero KOHTPOJIS 3HAHUHM CTYIEHTOB MO JAUCIUIUIMHE IMPOBOJUTCS KOMILIEKCHAS OLlEHKA
3HAHUIi, BKIIOYAIOIIAsl BHIOJIHEHUE U 3alUTy Ja00paTOpHBIX paboT AJIsl CTYAeHTOB 04HOM GopMbI 00Y-
yeHus. 3a4eT I CTYICHTOB OYHOU (hOpMBI 00ydeHHs B 6 cemecTpe.

TunoBble 3a7anusa A 1a00OpaTOPHBIX PabOT MPUBENEHBI B y4EOHO-METOIUYECKHX MOCOOUSIX MO
MIPOBEJICHUIO JTA0OPATOPHBIX PadoT.

KypcoBas paboTa He mperycMOTpeHa yueOHbIM IIITaHOM.

TurmoBsie BONPOCH ISl IPOMEKYTOYHOU aTTecTaluu B (hopMe 3aueTa JJIsi CTYAeHTOB BcexX (hopm
00yuyeHus:

Wudopmanus. Meps! nadopmaiuu mo XapTim.

Meps! unpopmanuu llennony, Koamoropony.

OHTpONHS B U3MEPUTEIEHBIX CUCTEMAX.

WNudopmanronHas NpomycKHas ciocOOHOCTh KaHajoB cBs3H. Teopema Illennona. Teopema Ko-

TEJbHUKOBA.

ApPXUTEKTYypa UHTEIPUPOBAHHBIX HHPOPMALIMOHHBIX CUCTEM MPENIPUATHI.

TexHonorun WHTETPUPOBAHHBIX aBTOMAaTH3MPOBAHHBIX MIPOU3BOJICTB. TexHomoruu

CAD/CAM/CAE/PDM. Cucremsr EPD.

7. ApXUTEKTypa MHTETPUPOBAHHBIX CHUCTEM YIpaBieHUs. VHTerpupoOBaHHBIE CHCTEMBI YIPAaBICHUS
PEIIPUATHEM.

8. OuWIbTPHI CUTHAIOB, OCHOBHBIE OTIPENIEIICHNE U XapaKTEPUCTHKH.

9. OuIbTPHl HUKHUX YACTOT, BEPXHUX YACTOT, OJIOCOBBIE U 3arpaxkJIatoIine GUIbTpPhI.

10. ®unwTper barTepBopTa n beccens.

11. Mopenu pacuera ¢punbTpoB barTepBopTa N-ro nopsjaka.

12. ®unbTper YebrImesa.

13. DnnunTuyeckue GUIABTPHI.

14. AYX nu @YX ¢unbTpa.

15. Onepaunonnsie ycunutenu. [lapameTpsl onepaiioOHHBIX YCUIIUTENEH.

16. O6mIas cxema BKJIFOUCHHUS OTICPAITMOHHOTO yeriuTels. MaBeptupyromee BkitoueHue OY.

17. HeunBeptupytoiiee u tudpepenuansHoe BiaoueHne OY.

18. Peanmu3zamus ¢unstpos barrepsopra HU Ha OVY.

19. Peanu3zanus ¢unstpoB barrepsopra BU Ha OV.

20. VI3MepuTeNbHBIA YCUITATEN.

21. JlaTuuku TeMIepaTypbl U TeH30PE3UCTUBHBIE JATUUKH.

22. HIyKTHBHBIC U €MKOCTHBIC JTATYHKH.

23. [Ibe301aTUMKU. Y CUIIUTENIN CUTHAJIOB € TThe30JaTYUKOB.

24. VI3aMepuTeNnbHbIC YCUIIMTEIH HA HECYIeH YyacToTe. J|eTeKTHpOBaHNEe CUTHAJIOB.

25. JIuHeHbIE CUCTEMBI.

26. JIuneitHble Ka3yalbHbIC TUHAMUYCCKHE CHCTEMBI.

27. HenuHeHbIE CUCTEMBI.

28. 3amaun cuctemHou nuHamuku. OyHkius {upaxa.

29. [lepexoaHas ¥ UMITyJIbCHASI XapaKTEPUCTHKH JTMHEHHOW CHCTEMBI.

30. CBs13b MEXIy MEPEXOTHON U UMITYJIbCHON XapaKTEPUCTHUKON JIMHEMHONW CHCTEMBI.

31. TunoBsle 3a7a4 YIPABICHHUS.

N =

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

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

49,
50.

Oransl IPOEKTUPOBAHMSI CUCTEM YIIPABJICHUS.

HckyccrBennsie Heliponubie cetr (MHC) : ocHOBHBIE TOHATHS U ONPEICTICHHUS.
Ncnonp3oanne MHC 11 mocTpoeHUs CUCTEM CIIEASAIIErO YIIPaBICHUS.

KBantoBanue curnanos. [lapamerpsr ALIII.

[orpemnocTu ananoro-1uppoBoro mpeodpasoBaHusl.

Metonsl ananoro-mudposoro npeodpaszoBanusi. ALl mapannensHoro npeodpazoBaHusi.
AIIII mopa3pssiHOrO KOAUPOBAHMUSL.

MHorokaHanbHbI BBOJI CUTHAJIOB.

OtkpsiThie cucTeMbl. TexHomorun kaueHT-ceprep. SQL-cepBeps.

SQL. Tunst nanueix. Co3nanue tadmaui. Orpannyenus. MaHUNYIMPOBAaHUE TaHHBIMH.
Omnepartops! BeIOOpkH. 3anpocsl. Co3ianue 3ampocoB ¢ noazanpocamu. .MHOroTabIu4HbIE 3aMpo-
CBL.

[TopnepxkaHue LEIOCTHOCTH TAHHBIX.

[Tonb30Barenu u UX NPUBUIIETHH. YTIPABIECHUE JOCTYIIOM.

Apxutextypsl FS u RDA.

Apxurextypsl DBS u AS.

AxtuBHbIe cepBepa b/I.

Pacripenenennbie 6a3bl AaHHBIX. TeXHOJIOTUHU pacnpeneneHHOW 00pabOTKU JaHHBIX U THPAKUPO-
BaHMS TAHHBIX.

Tpan3zakuuu. PacnpeneneHHble TpaH3aKINH.

MonuTopsl TpaH3akuii. bokupoBku. YmpasieHue OJIOKHPOBKAMHU.

B nonHoMm o0beMe oleHOUHBIE cpeicTBa UMEIOTCA Ha Kadenpe «BplUuCIUTENbHBIE CUCTEMBI U
TEeXHOJOTUN». OLIEHOYHbIE CPEICTBA MOTYT OBITh IOTYUYEHBI [0 TPEOOBAHMUIO.
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YTBEPXAIO:
Hupexrop uncruryra UPUT

“ 7 2021 r.

JIucr akTyajau3anuu padoyeid MporpaMMbl U CHUILTHHBI
«b1.B.J1B.9.2 MaTerpupoBaHHbIE U3MEPUTEIHLHO-YITPABIISIOIIAE CUCTEMBD)
HUHICKC 110 yqe6H0My HJ'IaHy, HAUMCHOBaAHUC

JUTSL TIOJITOTOBKY 0aKAJABPOB/ CIICIIUAINCTOB/ MarUCTPOB

Hamnpasnenue: {mudp — Ha3zBanue} 09.03.01 Mupopmarrka U BEIYMCIUTEIbHAS TEXHUKA
HampasiieHHOCTB: [IporpamMmmuoe obecrieyeHre CpeICTB BBIUMCIUTELHON TEXHUKH U aBTOMATH3UPOBAH-
HBIX CHCTEM

®dopma 00ydeHHS ouHas

I'ox magana moaroroBku: 2020, 2021

Kype 3

Cemectp 6

B paGouyro mporpammy He BHOCSTCS m3MeHeHHs. [Iporpamma aktyammsupoBana mis 2021 r.
HayaJa MoJArOTOBKHU.

Pa3zpabotuuk (n):  Mapteinos JI.C.
(®UO, yueHas CTENCHb, YUCHOE 3BaHHE) « » 20 r

PaGouas mporpamma nepecMmoTpeHa u ogobpeHa Ha 3acenanuu kadeapsr BCT
IpoTOKO0JI Ne OT «__ » 20 1.

3aBeyromnuit kageapou

Jucr AKTyaJdUu3ali MPUHAT HA XPpaHCHHUE:

3aBemyromuii Beimyckaronieit kageapoit BCT « » 20 1.

Metonunueckuii otnen YMVY: « » 20 1.
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