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1. IEJIM U 3AJAYU OCBOEHMUS JUCHUITIINHBI
1.1 Heab ocBOEHUS TUCHUILIHHBI

Llenpi0 OCBOCHHUS AUCIUILTUHBI SIBIISICTCSI Pa3BUTHE KOMIIETEHIIMKA B 00JacTU pa3paboTKH U
anmnapaTHoro U MporpaMMHOro odecrnedyeHus: poOOTOTEXHUUECKUX CUCTEM U YCTPOMCTB, MPOEKTH-
pPOBaHUS CTPYKTYpP JAaHHBIX M IMPOTPAMMHBIX MHTEP(EHCOB MPOrpaMMHOT0 oOecredeHus poooTo-
TEXHUYECKHUX YCTPONCTB.

1.2 3agauyu ocBOeHMsI TUCUMILTHHBI (MOYJIs1)

JucuummHa «AnnapaTHoe U IPOrpaMMHoOe oOecrieueHre pOoOOTH3UPOBAHHBIX CHCTEM)
CIIOCOOCTBYET MOJATOTOBKE CTYAECHTOB K PEIICHUIO CIEIYIONUINX NMPO(ECCHOHANBHBIX 331a4:

1. IlpoexTHpoBaHHE CTPYKTYp JAaHHBIX

2. TlpoexTupoBaHue MPOrpaMMHBIX HHTEP(HEHCOB

2. MECTO JANCHUITVINHBI B CTPYKTYPE OBPA30OBATEJILHOU
INPOI'PAMMBI

VYuebHas TUCHMILIMHA «ATNapaTHOE U MporpaMMHoOe o0ecrieyeHne poOOTU3NPOBAHHBIX CH-
crem» b1.B.O/1.14 BkitoueHa B nepedeHb 00s3aTeNbHbIX AUCUUILIMH BapUaTUBHON yacTu (hopmu-
pyeMoll ydacTHMKaMM 00pa3oBaTelbHBIX OTHOILEHMI), ompenensiomuii HanpasieHHocTs OII.
JucuunnuHa peanusyercs B cooTBeTcTBUM ¢ TpedoBanusimu OI'OC, OIl BO u VII, no nanHomy
HaMpaBJICHUIO MOJTOTOBKH.

JucnunimHa Ga3upyeTcss Ha JUCHMIUIMHAX MaTeMaTU4YecKoro OJoKa IMporpaMMbl Oaxa-
naBpuaTa 1o HampasieHuto «MHpopmaTuKka M BBIYMCIMTENbHAs TeXHUKay. [IpeamecTByronmmu
KypcaMM, Ha KOTOPBIX HEMOCPEJICTBEHHO Oazupyercs MUCHUIUIMHA «AMNapaTHOE M IPOrpaMMHOE
obecrieyeHrne poOOTU3UPOBAHHBIX CUCTEMY!

- «Mudopmaruka,
- «IIporpamMupoBaHue»,
- «Teopus BepossTHOCTEN»,

JucuumirHa «AnmnapaTHOe U MporpaMMHOE o0ecriedyeHne poOOTU3UPOBAHHBIX CUCTEM) SB-
JISieTCsl OCHOBOIIOJIAratoien /Ui 3y4eHUs CeIyIoIX AUCUUIIINH: «HTerpupoBaHHble U3MEpH-
TEJIbHO-YTIPABJISAIOLINE CUCTEMBI», a TAKKe JJIS MPEATUIUIOMHOM NMpakTUKH U BeinonHeHust BKP.



3. KOMIOETEHIAM OBYYAIOUIETOCSI, ®OPMUAPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCHATIIAHBI (MOIYJIST)

Tabmuna 3.1 - ®opmupoBaHUE KOMITETEHITUN AUCIUTUTHHAM

HaumeHoBaHue CemecTpsl, POPMHUPOBAHUSI TUCIUTUTAHBI
JMCLHILIHH, (OPMUPYIOLIUX Kommnerenuuu 6epyrcst u3 Y4eOHOTro MIaHa o HapaBJICHHUIO MOITOTOBKH OaKaaB-
b
KOMITETEHITHEO pa /crieranicTa/MarucTpay
COBMECTHO 1 ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8

IIKC-2(Cnocoben paspabamsiéams KOMNIOHEHMbL ANNAPAMHO-RPOSPAMMHBIX KOMNIEKCO8 U 643 OAHHBIX, UCHONb3YS
COBPEMEHHbLE UHCIPYMEHMALbHbIE CPEOCMEA U MEeXHONO2UU NPOSDAMMUPOBAHUSL)

IIpozpammnoe obecneuenue
BbIUUCTUMENbHBIX cemel

Cepsuc-opuenmupogantvie
cucmemol

Baswl oannwix

Cxemomexnuxka

9Kcnﬂyamauuﬂ COBPEMEHHbIX
ONEePAYyUOHHbIX cCucmem

Opeanuzayus 9BM

Annapammnoe u npocpammmnoe
obecneuenue pobomusupo-
BAHHBIX CUCEM

Teopemuueckue ocHogvl npo-
EeKMUpoBansl yugpposwvix
cxem

Mawunnoe obyuenue

Humezepuposannvie  usmepu-
menbHO-ynpasisouue cu-
cmembl

Aomunucmpupogarue cu-
cmem u cemeil

Ochosbl meopuu uHmelex-
myaibHblX  6bIUUCIUMETIbHbIX
cucmem

WEB-mexnonozuu

Texnonocuu supmyaiuzayuu

Texnonocuueckas (npO@Kﬂ’IHO-
meXHOJZOZMVQCKaﬂ) npakmuka

Ilpakmuka no  noYYeHUIO
PO ecCUOHANbHBIX YMEHUL U
onvima  npogeccuoHarbHol
desamenbHOCU

IIpedounnomnas npakxmuxa

Buinoanenue u 3auyyuma BKP




4. IIEPEYEHDb IIVTIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O JUCIHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBbTATAMHN OCBOEHHUA OIIBO

Tabnuna 4.1 - [lepedyenp mIaHUPYyEMbIX pPe3yIbTaTOB O0yUEHUS MO JUCIUILTUHE, COOTHECEHHBIX C
IJIAHUPYEMBIMHU PE3yJIbTaTaMH OCBOCHHUS

Kox u HaumeHo-

Kox u HaumeHoBA

OueHouHbIe cpeICcTBa

HHe HHIAMKATOpa IIpomexyTou-
BaHHe KOMIIe- IlitaHupyemble pe3yJibTaThl 00YUeHHs! 10 AUCHUILINHE Tekymero -
JIOCTHIKEHHUS KOM HOI
TeHUHH KOHTPOJIs
neTeHIuu arrecTauuu
IMKC-2. Cmnoco- | UIIKC-2.1. 3namo: Ymemsp: Bnaoems: Bommonnenue | Bompocsl s
Oen  paspabaThl- | Y4acTByeT B pa3- | - OCHOBHBIE airo- | - NPUMEHATH Ma- | - COBPEMEHHBIMH | YETBIPEX ycTHOro — cobe-
BAaTh KOMIIOHEHTHI | paOOTKE KOMIO- | PUTMBI YIPABJIEHHUS | TEMATHYECKHE POTrPaMMHBIMH naboparop- cenoBanusi — 25
arrapaTHo- HEHTOB amIapar- | poOOTOTEXHUYE- METOJIbI U MOJCNIM | CPEACTBaMU pa3- | HBIX U IICCTH | BOIPOCOB
[POrPaMMHBIX HO-TIPOTPAMMHBIX | oy norenanur; | TP PaspaboTke | paGoTku poGoTn- | MpakTHie-
KOMIUIEKCOB 1 633 | KOMILIEKCOB, poGoTH3UPOBAH- 3UPOBAHHBIX CH- | CKHX PabOTHI
JIAHHBIX, WCIONb- | MCIONb3Ys co- | ~ OCHOBHBIE MCTO- . .
B compskernus | HPIX CHCTOM; creMm;
3ysl COBDEMEHHBIE | BpEMEHHbIC  WH- | - COBpEMCHHbIMH
WHCTPYMEHTAlb- | CTpyMeHTanbHbie | AMNAPATHBIX W NPO- | — CONpSraTh ar- HpoLpaVMHB
HBle CPEJICTBA H | CpECTBA M Tex- | TPAMMHBIX CDEACTB. | TapaTHbie M TPO- eperbaH Do
TEXHOJIOTHH TIPO- | HOJOTHH npo- TPaMMHBIE  CPEll- FpaMMUpOBaHTs
rPaMMHUPOBAHHS IPaMMHPOBaHUsI ctBa  podOTH3H- 6
pOBaHHBIX  cu- | POOOTH3MpOBaH-

CTEM.

HBIX CUCTEM.

5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI

5.1 Pacnipenesienne TPy10€MKOCTH IMCUMILIMHBI 10 BUIaM padoT Mo ceMecTpam

Obmas Tpy10€MKOCTh AUCHUILTHHBI cocTaBisieT 4 3au. en. 144 yaca, pacrpeneneHue 4acoB MO BUAAM pa-
00T ceMecTpaM TpeICTaBICHO B TabmuIe 5.1.

Tabnuma 5.1 - Pactipenenenne Tpy10€MKOCTHA TUCIUTIIUHBI IO BUJIaM pabOT MO CeMeCcTpaM JIJist
CTYJCHTOB OUYHOTO O0y4YEeHUS

TpynoémkocTs B yac
Buj yueoHo# padoThI Bceero B 1.4. mo cemecTpam
yac. 5 cem
®opmMaT U3yUYeHHsI THCHHILUTHHBI C MCIOJIb30BAHUEM 3JIEMEHTOB JIEKTPOHHOTO
00y4eHus
OO0mas TPyA0EMKOCTh JUCIMIUIMHBI 10 yIeOHOMY IIJIaHy 144 144
1. KonrakTHas padora: 74 74
1.1 AyauropHasi pa6oTa, B TOM 4ucJIe: 68 86
3aHATHS JeKIoHHOTo THMa (JI) 17 17
3aHsTHs ceMuHapcekoro tuna (I13-cemunapsl, npakt. 3aHsATHS ¥ 1p) 17 17
naboparopHsle pabotsl (JIP) 34 34
1.2 BHeayauTopHasi, B TOM 4YHCJIe 6 6
KypcoBast padota (npoekt) (KP/KII) (koHCybTaINsl, 3a11Ta)
TEKYIIHMH KOHTPOJIb, KOHCYJIBTAIMH I10 AUCIMIUINHE
KOHTaKTHas paboTa Ha rmpoMexyTouHoM KoHTpoiie (KPA)
2. CamocTositesapHas padora (CPC) 34 34
pedepar/acce (IOATOTOBKA)
pacuérHo-rpaduyeckas pabora (PI'P) (moxroroska)
KOHTpOJIbHasl paboTa
KypcoBast padota/mpoekt (KP/KII) (moarotoBka)
CaMOCTOSATENILHOE N3yUYCHUE PA3/IeNIOB, CAMOIIOATOTOBKA (popaboTKa 1 34 34
MOBTOPEHUE JIEKIIHOHHOT0 MaTepuaja u MaTepHuaia y4eOHUKOB U yueOHbBIX
OCOOMH, MOATrOTOBKA K TJAOOPATOPHBIM U MPAKTHIECKUM 3aHATHAM, KOJI-
JIOKBUYM H T.JI.)
[ToxroToBka K 3x3aMeHy (KOHTPOJIb) 36 36
IToaroroBka k 3a4€Ty/ 3a4€Ty C ONEHKOM (KOHTPOJIb)




5.2 Conep:xaHue TUCUMILUIMHDBI, CTPYKTYPHPOBAHHOE M0 TEMaM

Tabnuna 5.2 - Coneprkanue AUCUMILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM JUIsl CTYIEHTOB OYHOT'O 00Y4eHHUS

Buapl yueoHoii padoThl (ac)
IInanupyemsble (KOHTpO- KonTakTHas pa6oTa % s HaumeHnoBanue Peanuzanus B HaumeroBauue pas-
JIIpyeMble) pe3yabTaThl z £ HCII0JIb3YEeMbIX pamkax IIpak-
ocoenusi: kox YK; HaumeHnosanue pasjeiios, = Y E E Bux CPC AKTUBHBIX H THYECKOH 1moj- PaGoTaHHOro JJIeK-
OIIK; IIK u mHaukaTo- TeM = & E g3 g% e HHTEPAKTHBHBIX TOTOBKH TPOHHOTO Kypea
- S2|5€3 = & [Ez T Opa3oBaTelib- TPYA0eMKOCTh (TpyAoeMKOCTb B
PBI IOCTHKEHHS KoMIte g 232§ & o g Sg 0op . (Tpyn wacax)
TeHIUH é =g :_; =~ P E § ‘§ HBIX TeXHOJIOIr Ui B yacax)
= E I O &
= &
6 cemecTp
Pa3nen 1. AnmapatHoe obecrieueHue
IIKC-2 - UIIKC-2.1 Tema 1.1 Beenenne B po- 2 1 1 ITonroroBka k nekunusaM | Buaeo-nexims.
GOTOTEXHHKY [711 - 7.1.2, 721, | Jekuus-
7.2.2] KOHCYJIbTaIHSI.
Tema 1.2 Metoasl ¢umis- 2 1 1 ITogroroBka k nexkumsaM | Bumeo-mekmus.
Tpalyy MOKa3aHWi JaT4h- [711 - 7.12, 7.21, | Jekuus-
KOB 7.2.2] KOHCYJIbTaIHS.
Tema maGopatopHoii pa- 7 2 | IlonroroBka k mnabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
BBenenne B mporpaMMupo-
BaHUE aJTOPUTMOB YIIPaB-
JieHus: poOOTaMH C HUCIIOJIb-
30BaHHEM CUMYJITOpA
Webots
Tema naGopatopHoii pa- 9 2 | IlomroroBka k mnabopa- | Buneo-
6oThI: TopHO#t pabore [7.4.1] KoH(DepeHIus
[IporpammupoBaHue anro-
PUTMOB ympaBJieHHs pobo-
tom B Webots
Hroro no 1 pazageny 4 16 2 6
Pasnen 2. [IporpamMmmHoe obecriedeHme
IIKC-2 - UTIKC-2.1 Tema 2.1 PID perynstop 3 1 2 TlogroroBka K mnexkumsM | Bumeo-iekmus.
[711 - 7.1.2, 721, | Jlekuus-
7.2.2] KOHCYJIbTAIIMS.
Tema 2.2 SLAM anropur- | 2 1 2 | IlonroroBka x nexkumsiM | Bugeo-nekius.
MBI [711 - 7.1.2, 721, | Jlekuus-




IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoeHusi: ko1 YK;
OIIK; ITIK »n maaukaTo-
Pbl I0CTHKEHHUST KOMITe-
TeHIHH

Buasl yue6Hoi paboThl (4ac)

KontakTHas paGoTa % s HaumeHnoBanue Peanuzanus B Hauvenosanue pas-
£ HCIOJIB3YeMBIX pamkax Tpak- pAGOTANNOr0 Ditek-
HaumenoBanme pa3aejios, L5 : o 5 % | BI/II[ CPC AKTHUBHBIX U THYE€CKOH IO~ TpoHHOTO Kypca
TEM = 5 g 58 =l HHTEPAKTHUBHBIX rOTOBKH
Egls€g £5| & [E= T o0pa3oBaTen- (TPY/10eMKOCTh (Tpynoemkocts B
% AR E =l 2 |gE P . yacax)
= ~ Lg % ~1 % ; § ‘2 HBIX TEXHOJOI'HH B qacax)
= E- g [O-Y
7.2.2] KOHCYJIBTAIHS.
Tema 2.3 Anroputm Buo- 2 1 2 ITogroroBka k nexkumsaM | Bumeo-mekmus.
1bI-J>k0HCA [711 - 7.12, 7.21, | Jekuus-
7.2.2] KOHCYJIbTaIHSI.
Tema 2.4. UckyccTBeHnHas | 2 1 2 | IlonroroBka k nekuusMm | Bugeo-nekius.
HelipoHHAs ceTh. MeTon [711 - 7.1.2, 721, | Jekuus-
00paTHOTO pacIpocTpaHe- 7.2.2] KOHCYJIbTAIHs.
HUS OIIMOKU
Tema 2.5. JIgymepnas | 2 2 | IlonroroBka k nexkuusMm | Bugeo-nekius.
cBEpTOUHAS HeHpoHHAs [711 - 7.1.2, 721, | Jekuus-
ceThb 7.2.2] KOHCYJIbTaIHSI.
Tema 2.6. Pexyppenras | 2 2 | TlonroroBka k nekumsMm | Bugeo-nekiust.
HEeHpOHHAs CeTh [711 - 7.12, 7.21, | Jekuus-
7.2.2] KOHCYJIbTaIHs.
Tema maGopatopHoii pa- 9 2 | IlonroroBka k mnabopa- | Buneo-
60ThI: TOpHOI#1 padore [7.4.1] KoH(DepeHIus
[IporpaMMupoBaHHe aJro-
PHUTMOB yIIpaBJIeHUs poOO-
tom B Webots
Tema naGopartopHoii pa- 9 2 | TlonroroBka k mnabopa- | Buneo-
6oThI: TopHO#t pabore [7.4.1] KoH(DepeHIus
[IporpammupoBaHue anro-
PUTMOB ympaBJieHHs pobo-
tom B Webots
Tema mpakTHuYecKoii pa- 2 2 | IlomroroBka k mnpakTH- | Buneo-
6oThI: geckoit pabore [7.1.2] KoH(DepeHIus
[MonHocBsi3HAst  ceTb B
Keras
Tema npaxkTudeckoii pa- 3 2 | IlonroroBka k mnpakTH- | Buneo-
60ThBI: 4eckoii padore [7.1.2] KOoH(DepeHIus
CeéprouHas HellpoHHas
ceth B Keras




IInanupyemble (KOHTPO-
JIMpyeMble) pe3yabTaThl
ocBoeHusi: ko1 YK;
OIIK; ITIK »n maaukaTo-
Pbl I0CTHKEHHUST KOMITe-
TeHIHH

Buasl yue6Hoi paboThl (4ac)

HaumenoBanue Peanuzanus B
KonrakTHas pa6ora =2 1 HanmeHoBanme pas-
R HCIO0JIb3YeMBIX pamkax Ipaxk-
2 = . padoTaHHOro0 JJleK-
HaumenoBanme pa3aejios, — ‘:‘:’ < 5 AKTHUBHBIX U THYE€CKOH IO~
&2 g2 3 g o Bun CPC TPOHHOI'0 Kypca
TeM = S5 5 = = = MHTEPAKTHBHBIX TFOTOBKH
EoslE8g 2| &~ |E°F (TpynoeMKoCTh B
=& |8Seg E& 5 =™ o0pasoBaTeb- (TPyAOEMKOCTh
gF|g2F 25| 2 |28 . yacax)
é |8 e E = S8 HBIX T€XHOJOTr Uil B Yacax)
23| |5
Tema npaxkTuyeckoii pa- 3 2 | IlogroroBka k mpakTu- | Buneo-
00THI: geckoil pabore [7.1.2] KOH(pepeHIHs
Ouenka kadecTBa paboOTHI
HEHPOHHOU ceTn
Tema mpakTuveckoii pa- 3 2 | IlomroroBka k mpakTH- | Buneo-
00TBI: yeckoit padore [7.1.2] KOH(epeHIHs
AyrMeHTanus JaHHBIX B
Keras
Tema mpakTHuyeckoii pa- 3 2 | IlonroroBka k mpakTH- | Buneo-
00THI: geckoit pabore [7.1.2] KOH(epeHIIHsI
TexHonorus Transfer
Learning B Keras
Tema mpakTHuyeckoii pa- 3 2 | TlonroroBka k mnpakTH- | Buneo-
00ThI: geckoit pabore [7.1.2] KOH(pepeHIIHsI
PacriosnaBanue num c wuc-
monp30BaHneM Keras
Hroro mo 2 pa3gerxy 13 18 17 4 28
Hroro 3a cemecTp 17 34 17 6 34




6. TEKYIIUA

KOHTPOJIb

YCIIEBAEMOCTH

n INPOMEXYTOYHASA
ATTECTANMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

6.1 TunoBble KOHTPOJbHbIE 3aJaHHsI MJIH HHbIE MATEPHAJIbI, HEOOXOAMMbIE IS OIeHKH
3HAHUI, YMEHMH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

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

6.2 Onucanue mnokKa3zaTejieii W KpPUTEPHEB KOHTPOJISI YCIEBAEMOCTH, ONHCAHHE IIKAJ

OICHUBAaHUSA

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

IlIkamna IK3aMeH
OLlCHUBAHUSA
40<R<=50 OTnuyHO
30<R<=40 Xoporo
20<R<=30 VY 10BIETBOPUTETHHO
O<R<=20 HeynosneTBopurensHO

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

Tabmuma 6.2 — Kpurepun orieHUBaHus pe3yinbTata 00y4IeHHUs 10 TUCITUTUIMHE U IIKaJIa OIICHUBAHUS

Kpurtepuu oueHnBaHus pe3y1bTaTOB 00yUeHHs

HBIE CpPCACTBA H
TEXHOJIOTUU IIPO-
TrpaMMHUPOBaHUSL

CTPYMEHTAJIbHBIE

cpeacrtBa M TEX-
HOJIOTHHU apo-
TpaMMHPOBaHUs

MaTeMaTHYeCKUe MEeTO-
Ibl ¥ MOJEIU HpH pas-
pabotke  pOOOTH3HPO-
BaHHBIX CHCTEM

HE YMEeT COMpsrath
anmapaTHble M IIPO-
rpaMMHbIC cpencraa
PpOOOTH3MPOBAHHBIX
CHCTEM

HE BJaJIeeT COBPEMEH-
HBIMH  TIPOTPaMMHBIMU

MEHITH ~ MaTeMaTHde-
CKHE METOJbI U MOJCIH
mpu paszpaboTke pobo-
TH3UPOBAHHBIX CHCTEM

HE YMEeT CONpsraTh
amnmapatHele ®W  Ipo-
rpaMMHbIE cpencTna

POOOTU3MPOBAHHBIX
CHCTEM

YacTUYHO BIALEET CO-
BPEMEHHBIMU po-

I'PaMMHBIX CPEICTB
yMeeT MpPUMEHSTh
MaTeMaTH4YeCKUe

METO/Bl U MOJEIH
npu paspaboTke
POOOTH3UPOBAHHBIX
CHCTEM

YaCTUYHO
compsiraTb ~ amnma-
patHele W Tpo-
rpaMMHEBIE CpeJICTBa

yMmeer

Kox 1 HauMe- OrneHka OrueHka OreHka OreHka
Kot 1 HauMeHo- HOBAHHE HH/IH- «HEYIOBJIETBOPH- «Y/I0BJIETBOPUTEIHLHO» «xopomuio» / «OTJIHYHOY /
BaHHE KOMIIe- KaTopa 0CTH- TeJLHO» / «3a4TE€HO» «3aYTCHOY «3a4TEHO»
TeHIUH JKeHHST KOMIIe- / «He 3a4TEeHO» 60-74% 75-89% 90-100%
TeHIUH 0-59% OT max peHTHHTOBOH OT max peHTHHTO- OT max peHTHHTO-
OT Max PeHTHHTOBON OLICHKH KOHTPOJIISI BOM BOM
OIIGHKH KOHTPOJISI OIIEHKH KOHTPOJISI OIICHKH KOHTPOJISI
IIKC-2. Cnocoben | UITKC-2.1. HE 3HACT OCHOBHBIC | YACTHYHO 3HACT OCHOB- | 3HACT OCHOBHBIC | 3Ha€T OCHOBHBIEC
pa3pabatsiBaTh VYyactByeT B | aJTOPHUTMBI YIIPABJICHHUS | HbIC AITOPUTMBI YIPaB- | alrOPUTMbI yMpaB- | alTOPUTMBI
KOMITOHEHTHI ~ar- | pa3paboTke KOM- | pOOOTOTEXHHUYECKHMHU JeHUsT POOOTOTEXHWYEe- | JIEHHS POOOTOTEX- | ympaBieHHs poOo-
naparHo- [TOHEHTOB aNma- | CUCTEMaMHU CKHMU CHCTEMAMH HUYECKMMH CHCTE- | TOTEXHHMYECKHUMH
MIPOTPaAMMHBIX parHo- HE 3HAET OCHOBHBIE | HE 3HAET OCHOBHBIE | MaMu CUCTEMAaMU
KOMIUTCKCOB U 0a3 | IPOrpaMMHBIX METOJBI  COMPSDKEHHS | METOABI  COIPSDKCHUS | YaCTUYHO 3HAET | 3HAET OCHOBHBIE
JAHHBIX, HCIIOJIb- KOMIIJICKCOB, al'll'lapaTHl)lX u HpO— al'll'lapaTH])IX u HpO— OCHOBHEIC METObI METOIbI conpmlce—
3y5l COBpeMeHHbIe I/ICl'lOJ'[b3y5{ CO- l'“paMMHle Cpe}lCTB FpaMMHbIX Cpe}ICTB COl'lpS[)KeHI/ISI arrna- HUA al'll'[apaTHbIX u
HHCT‘pyMeHTaJ’[b— BpeMeHHbIe HUH- HE ymeeT l'lpl/IMeHﬂTb YaCTUYHO yMeeT l'lpl/l— paTHbIX u HpO— l'[pOl"'paMMHbIX

CpelcTB
yMeeT NPHMEHSITh
MareMaTHYecKue
METO/BI U MOJIEIH
mpu  pa3paboTke
POOOTH3HPOBaH-
HBIX CUCTEM
yMEeT COIpAraTh
anmaparHble u
IPOrpaMMHBIE
cpencrea podoTH-

CpencTBaMH  pa3paboT- | TPaMMHBIMU CpEICTBA- | POOOTH3MPOBAHHBIX | 3UPOBAHHBIX  CH-
KA POOOTM3MPOBAHHBIX | MU pa3paboTKH poOOTH- | CHCTEM cTeM

cUcTeM 3UPOBAaHHBIX CUCTEM BIaJCET COBPEMCH- | BIAJEET  COBpeE-
HE BJAJIeET COBPEMEH- | HE BIAJEET COBPEMEH- | HBIMU  IIPOrpaMM- | MEHHBIMHU po-
HBIMU _TIPOTPaMMHBIMU | HBIMH TPOTPAMMHBIMH | HBIMH CPEACTBAMH | TPAMMHBIMH CPEl-
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cpencrBamu

POBAaHHBIX CUCTEM

porpam-
MHPOBaHUS POOOTHU3H-

CpeICTBaMU  IPOTpaM-
MHpOBaHHUS POOOTU3H-
POBAHHBIX CHCTEM

pa3paboTku  pobo-
TH3MPOBaHHBIX
CHCTEM

YaCTHUYHO BJIAfEeT
COBPEMEHHBIMHI
MIPOTrPaMMHBIMHI
CpeACTBAaMH  IIPO-
rpaMMHPOBaHUS
pOoOOTH3HPOBaH-

CTBaMH pa3paboT-
Kd  poboTusupo-
BaHHBIX CHCTEM

BlIaJieeT  COBpe-
MEHHBIMH  TIpO-
TpPaMMHBEIMH Cpel-
CTBaMH TIPOTpaM-
MHpOBaHUs pobo-
TH3UPOBaHHBIX

HBIX CHCTEM CUCTEM

Tabmuua 6.3 - Kpurepun oneHuBaHus

Onenka

KpuTtepun onenuBanusi

Bsicokuuil ypoBeHb
«S»
(oTI4aHO)

OLICHKY «OTJIMYHO» 3aCIy’XKMBaeT CTYACHT, OCBOUBIIUI 3HAHUS, YMEHHs, KOMIECTEH-
MM U TEOPETUYECKUH MaTepuan 0e3 mpoOenoB; BHIOIHUBINUI BCE 3alaHMs, TIPELY-
CMOTpEHHBIC YYEOHBIM IUIAHOM Ha BBICOKOM Kauy€CTBCHHOM YPOBHE; IPAaKTHYECKHE
HaBBIKH IIPO(ECCHOHANBHOTO MPUMEHEHHSI OCBOCHHBIX 3HAHMH c(hOpMHUPOBaHEIL.

Cpennuii ypoBeHb «4»
(xopom0)

OLCHKY «XOPOII0» 3aCIyKUBACT CTYACHT, MIPAKTUICCKHU ITOJIHOCTBIO OCBOHMBIIIHI 3HA-
HUSL, YMCHUSA, KOMIICTCHIIUU 1 TeOpeTI/I‘IeCKI/Iﬁ Matepual, y‘le6HLIe 3aJlaHuA HC OLICHEC-
HBI MaKCUMAaJIbHBIM 4K CJIOM 68.J'IJ'IOB, B OCHOBHOM C(bOpMI/IpOBaJ'I MNPaKTUYCCKUC HABBI-
KH.

[ToporoBsslil ypoBeHb
«3» (ynoBneTBOpH-

OLCHKY «YAOBJICTBOPUTEJBbHO0» 3aCIIY)KUBACT CTYACHT, YaCTUIHO C HpO6€J’IaMI/I OCBO-
HUBIIHH 3HaHUA, YMCHU, KOMIIETCHINU 1 TeOpeTI/I‘-IeCKI/IfI Mate€puall, MHOTHUC yLIe6HI>Ie

3aJaHus JTUOO0 HE BBIMTONHUI, JTHOO OHU OIEHEHBI YUCIIOM OalljIOB ONU3KHUM K MHHH-
MaJIbHOMY, HEKOTOPbIC MPAKTUIECKHUC HABBIKU HE CHOPMHUPOBAHBI.

TEJIBHHO)

y OLIEHKY «HEYIOBIETBOPUTENIHLHO» 3aCITy/KUBAET CTYIEHT, HE OCBOMBIINHA 3HAHUSA, yMe-
MuHUMAaIbHEIH ypo- y «Heya p Y YJICHT, , YM

BEeHb «2) (HeynoBIIe-
TBOPUTEIHHO)

HUA, KOMIICTCHIIMHU U TeOpCTI/I‘IeCKI/Iﬁ MaTtepual, y‘I€6HLIe 3aJaHrusd HC BBIIIOJIHUII,
MPAKTUYCCKHUC HABBIKH HE C(bOpMI/IpOBaHBI.

7. YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

7.1 YueOHast 1uTepartypa

7.1.1. OcHOBBI pOOOTOTEXHUKH : yUeOHO-MeTOAUecKoe ocodue / cocraBurens [. M. I'pebueBa.
— Hwxnawnit Tarun : HTI'CIIN, 2017. — 108 ¢. — ISBN 987-5-8299-0354-1. — Texkcr :
ANIeKTpOHHBIN // JlaHb : anekTpoHHO-O0nbnuoTeunas cucrtema. — URL:
https://e.lanbook.com/book/177538 (nata obpamenus: 10.02.2022). — Pexum goctyna:
JUISl aBTOPH3. TOJIb30BaTEIEH.
Kypsikun, H. I1. OcHoBbl pob6oToTexHuky : yuedHoe nocodue / H. I1. Kypsimkun. — Ke-
mepoBo : Ky3['TY umenn T.®D. ['opbayea, 2012. — 168 ¢. — ISBN 978-5-89070-833-5. —
Texcrt : anexTpoHHbIH // JIaHb : 31eKTpoHHO-OnbMoTeunas cucrema. — URL:
https://e.lanbook.com/book/6605 (mara obpamenus: 10.02.2022). — Pexum goctyna: st
aBTOPH3. MTOJIb30BATENEH.

7.1.2.

7.2 CnipaBo4Ho-0ub1HOrpaduveckas JuTeparypa
—  YYeOHUKU U yueOHble N0CoOUs.
7.2.1 Kucenés, M. M. Po6oToTexHnuka B nmpumepax u 3anadax / M. M. Kucenés, M. M. Kucenés.

— Mocksa : COJIOH-IIpecc, 2017. — 136 ¢. — ISBN 978-5-91359-235-4. — TekcT :
ANIeKTPOHHBIH // JlaHb : aneKkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/107660 (nata oopamenus: 10.02.2022). — Pexxum moctyma: s
aBTOpH3. MoJIb30Bareneir. MapTeiHoB, JI. M. Anrebpa nns kpunrorpaduu : yaebHoe mocodue
/ JI. M. MapteiaoB. — Owmck : OmMI'VIIC, [6. r.]. — Yacts 2 — 2015. — 150 c. — ISBN
978-5-949-41132-2. — TeKcT : 2eKTpOHHBIH // JIaHb : 3IeKTpOHHO-OMOINOTEeYHAs CHCTE
ma. — URL.: https://e.lanbook.com/book/129188
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7.2.2 Jlxo3ed, JI. U3yuenne poboToTexnuku c nomoinsto Python / JI. [Ixxo3ed ; mepeBox ¢ aHr
nutickoro A. B. Kopsruna. — Mocksa : JIMK Ilpecc, 2019. — 250 c. — ISBN 978-5-
97060-749-7. — Tekcrt : aneKTpoHHBIH // JIaHb : AIIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/123716 (nara obpamenus: 10.02.2022). — Pexum JOC
TyIa: JJIs aBTOPU3. OJIB30BATEIEH.

7.3 IlepeyeHb KypHAJIOB 10 NPOPUIIIO TUCHUTTHHDBI.

7.3.1 Hay4HO-TeXHHYECKH M HAyYHO-TIPOM3BOJCTBEHHBIN KypHan MHpopMalnOHHBIE TEXHOIO
ruv JKypHan "HUHdopManroHHble TeXHOJIOrHU" (novtex.ru).

7.3.2 HUngopmayuonnvie pecypcot Poccuu. Poccutickas accoyuayus 31eKmMpoHHbIX OUOIUOMEK.
Hudopmanmonnsle Pecyperl Poccun — Poccuiickas acconyaliysl 3JIEKTPOHHBIX OMOIHOTEK
(aselibrary.ru).

7.3.3 Kypuan «Hnpopmayuonusvie mexnonocuu u vluuciumenvrvlie cucmemsly. XypHan «Uu
(dhopMalMOHHBIE TEXHOJIOTUH M BBIYMCIUTEIBHBIE cucTeMbDy - About journal (jitcs.ru)

7.4 MeTonnueckne yKa3zaHusl, peKOMEHIAIUM U IPyrue MaTepuajbl K 3aHATHAM
7.4.1. Meroauueckue yKa3aHUs 10 BBITOJHEHHUIO JIAOOPATOPHBIX PadOT MO JTUCHUIUTMHE ATapar
HOE M MporpaMMHOe oOecrieueHrne poOOTH3MPOBAHHBIX CHCTEM B OyMa)KHOM BapHaHTE Ha
xoasTcs Ha Kadenpe «BbaucIuTeTbHbIE CUCTEMBI U TEXHOJIOTHI Y. DJIEKTPOHHbBIE BAPUAHTHI
METOJUYECKUX YKa3aHWH MO BBIIOJHEHHIO JTa0OpATOPHBIX PabOT OTMPABISIIOTCS Ha 3JIEK
TPOHHBIE aJpeca rPYIIIL.

8. TH®OPMALIMOHHOE OBECIIEYHEHHUE JUCIHUIIJINHbI

YueOHbIit Tpoliecc Mo AUCITUIUTHHE 00ecTieueH He0OXO0AMMBIM KOMILJIEKTOM CBOOOHO pacmpocTpa-
HSIEMOT'0 MPOrpaMMHOro o0ecreueHus (COCTaB 1o AUCLUILINHE onpeneneH B Hactosmei PII/] u moxnexxut
OOHOBJICHHIO NTPU HEOOXOAUMOCTH).

8.1 llepeyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

Tabmuna 8.1 - [lepeueHp AMEKTPOHHBIX OMOIMOTEUYHBIX CHCTEM

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

8.2 IlepevyeHnb cBOGOIHO PACIIPOCTPAHIEMOT0 MPOrPAMMHOI0 00ecTedeHHst

Tabnuua 8.2 — [IporpamMmmHoOe obecrieueHue, NCIOIb3yeMOe CTYJCHTaMH OYHOTO 00y4eHUs

IIporpammHoe obecnevenue, IIporpammHoe obecnieueHne CBOOOTHOTO PacpoCTPaHEeHU s
HCII0JIb3yeMoe B
YHHBeEpCHTETE HA

JAOTrOBOPHOM OCHOBE

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

Google Colab (https://colab.research.google.com/)
Webots (https://cyberbotics.com/)

8.3 IlepeyeHb coOBpeMeHHBIX NPO(ecCHOHAIbHBIX 0a3 JaHHBIX U HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM
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http://novtex.ru/IT/
http://www.aselibrary.ru/press_center/journal/irr/
http://www.aselibrary.ru/press_center/journal/irr/
http://www.jitcs.ru/
http://www.jitcs.ru/
https://e.lanbook.com/
https://biblio-online.ru/

B tabmuue 8.3 ykazan mnepeueHb NpoecCHOHATIBHBIX 0a3 JaHHBIX U MH(POPMAITMOHHBIX CIIPABOY-
HBIX CUCTEM, K KOTOPBIM 0oOecreueH J0cTyn (yaajlleHHbI A0CcTy). JlaHHBIH IepedeHb NOJICKUT OOHOBIIE-
HUIO B cooTBeTcTBHHU ¢ TpeboBanusmMu ®I'OC BO.

B nanHoM paznene MoryT ObITh NpHBEIEHBI Pecypchbl (CCBUIKM Ha CaMThl), HA KOTOPBIX MOXHO
HAWTH NOJIE3HYIO JUI Kypca HH(POPMALIKIO, B T.U. CTATUCTUYECKHE WM CIIPABOYHBIC JJAHHbIE, yueOHbIe Ma-
Tepuabl, OHJIAIH KypChl U T.1I.

Tabnuma 8.3 — IlepeueHb coBpeMeHHBIX MPOheCcCHOHATBHBIX 0a3 JaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CHCTEM

Ne HaumenoBanue npogeccuoHaaibHOi 0a3pl AaHHBIX, | [locTyn k pecypcey (yAaJleHHbIH A0CTYII C yKa3aHUEeM
B HH(GOPMALMOHHO-CIIPABOYHOI CHCTEMBbI CCBLJIKH/IOCTYII M3 JIOKAJIBbHOIH CeTH YHHBEPCUTETA)
1 2 3
1 Ba3za nanneix crangapros u perinamesroe POCCTAH- https://www.rst.gov.ru/portal/gost/home/standarts
JAPT
2 [epedens npodeccrnonanpHBIX 0a3 TaHHBIX U HHPOP- https://cyberpedia.su/21x47c0.html
MAalMOHHBIX CIIPABOYHBIX CHCTEM
3 Karaor naTTepHOB MPOEKTHPOBAHHSI https://refactoring.qguru/ru/design-patterns/catalog

9. OBPA30OBATEJIBHBIE PECYPCBbI J1JI1s1 UTHBAJINJAOB U JINIL{ C OB3

B Tabnume 9.1 ykasan nepedeHb 00pa30BaTeIbHBIX PECYPCOB, HMCIONMIMX (POPMBI, A THPOBAHHBIC
K OTPaHMYEHHSM HX 30POBbS, & TAKXKE CBEACHHS O HATMYUH CHEIHAIBHBIX TEXHUYECKUX CPEICTB 00yde-
HUSA KOJUICKTUBHOI'O U MHAWBUAYAJIbHOT'O IMOJIB30BAHUS. HpI/I 3aI10JIHCHUU Ta6JH/HII)I MOXKET 6BITI) HUCIIOJIb-
30BaHa WH(OpMAIUs, pa3MenieHHas B mojpasaerne «JlocTymHas cpefa» CrenuaIn3upOBaHHOTO pasjena
caiita HI'TY «Cenenus 06 oOpazoBaresibHON opranu3amm» https://www.nntu.ru/sveden/accenv/

Tabmuma 9.1 - OGpa3oBaTenbHbIC PeCYPCHI I HHBATHIOB U Jull ¢ OB3

CBe}IeHI/Iﬂ 0 HAIMYHHA CIIENUAIBHBIX TEXHUYIECKHUX CPEICTB
oﬁy!{emm KO/UICKTUBHOI'O U UHAUBUIYAJBbHOT0 MMOJIb30Ba-
HUA

Ne Ilepeyens 00pa3oBaTeIbHBIX pecypcoB, NPH-
CIOCO0JIEHHBIX /ISl HCTIOJIL30BAHUS MHBAJIU/1A-
mu u Juuamu ¢ OB3

1 OBC «KoHCYNIBTaHT CTyAEHTa» 03BYYKa KHHT U YBEJIMUeHHE IpUdTa

5 9BC «Jlaub» crenuanbHOe MOOMIIBHOE MPUIIOKEHHE - CHHTE3aTOpP peun,
KOTOPBII BOCTIPOU3BOANT TEKCTHI KHUT' U MEHIO HaBUTAITUH

3 OBC «FOpaiT» Bepcus AT cIabOBHISAIINX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIMWUMOE JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JTUCHUIIJIMHE

Jn1sl KOHTaKTHOM U CaMOCTOSATENIbHOM paboThl 00Y4atOLIMXCs BBIICIEHBI TOMEIICHHUS, OCHAIIEHHBIE
KOMITHIOTEPHOM TEXHUKOM C MOAKIIOUeHUEM K ceTu "MHTepHeT" n o0ecredeHneM J0CTymna B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely OpraHU3allu:

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

KOMIIBIOTEPOB);
— 4YWTaJbHBIN 327 OTKPBITOro focTyna (aya. 6162 — 2 komneioTepa);
— ayn. 2303, 2202, obopynoBaruabie Wi-Fi.

[lepeyeHp MaTepUaNbHO-TEXHUIECKOTO OOeCTieueH s, HEOOXOIMMOTO ISl PeaTi3aliy IPOTPaMMbI
OakanmaBpuaTa ¥ IpPOBEIEHUS J1a0OPaTOPHBIX PadOT Ui CTYJEHTOB OYHOrO OOy4YeHHMs, BKIIIOYAeT B cels
KOMITHIOTEPHBIE KJIACCHI

1. Ayo. 5412 kagpeopwt « Boruucnumenvnuvle cucmemsbl U mexXHON0ZUUY,

KomnbroTepsl OcHaleHHbIE HEOOXOIMMBIM 000pYIOBaHHEM, TEXHHYECKHMH W 3JCKTPOHHBIMU
cpeacTBaMu OOydYeHHs] M KOHTPOJS 3HAHMHA CTYJEHTOB. 6 pPabO4YMX MECT, BKIIOYAIOMIMX MOHOOJIOKU
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https://www.rst.gov.ru/portal/gost/home/standarts
https://cyberpedia.su/21x47c0.html
https://refactoring.guru/ru/design-patterns/catalog
https://www.nntu.ru/sveden/accenv/

Lenovo S710 Intel Core i3-3240/4 Gb RAM, B cocraBe JTOKaIbHON BBEIYUCIUTEILHON CETH, C MOAKIIOYE-
HUEM K ceTh MHTepHer.
[Makerst [10 (muuensuonnoe): Jlutenszus Windows OEM (Bxojuiia B mocTaBKy MOHOOJIOKOB)
[Takets! I1O (pactipocTpaHsieMoe 1o CBOOOHON JIUIICH3HH ):
— Python 3 (https://www.python.org/downloads/ )
— Google Colab (https://colab.research.google.com/)
— Webots (https://cyberbotics.com/)

Taxxe, I1s1 caMOCTOSITENEHOM paboThl 00y4YaroUIMXCcs BBIACIEHBI OMEIICHUS, OCHAIIEHHBIE KOM-
NBIOTEPHON TEXHUKOHN ¢ mojkiatrodeHneM K cetu "MHTepHeT" M obOecriedeHneM JOCTyIa B AJICKTPOHHYIO
nH(}OPMalMOHHO-00pa30BaTENbHYIO CpEAy OpraHU3aIIH:

— aynuropus 6543;

— ayaurtopus 6545 (ITpoextop Accer — liut; 1K Ha 6a3e IntelCoreDuo 2.93 I'T, 2 I'6 O3V, 320

I'6 HDD, mouutop Samsung 19° — 11 wr. IIK moakmrouens: k cetr «IHTEpHET» U 00€eceun-
BAIOT JIOCTYII B 3JICKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA).

11. METOAUMYECKHUE PEKOMEHJAIIUU OBYYAIOLIUMCA IIO OCBOEHUIO
JUCIHHUIIVINHBI

11.1 O6umme MeToaMYecKHe PeKOMEHIANMHU 1JIsl 00YYAIOUIUXCH N0 OCBOCHHMIO THCIUILIHHBI,
o0pa3oBaTejibHbIEe TEXHOJIOTHHU

JlucuumiuHa peanu3yercs IOCPEICTBOM IMPOBEACHHUS KOHTAKTHOM pPabOThl ¢ OOy4yaroUMMUCs
(BKJItOUAsl IPOBE/IEHUE TEKYLIEro KOHTPOJISI YCIEBAEMOCTH), CAMOCTOSATENIbHON paboThl 00ydaromuxcs u
IIPOMEKYTOYHOM aTTECTALUN.

[Ipu npenonaBaHny JUCHUIUIMHBI «ATIIIapaTHOE U IPOrpaMMHOE oOecrieueHrue poOOTU3NPOBAHHBIX
CUCTEM», HCIIOJIb3YIOTCS COBPEMEHHBbIE 00pa30BaTENIbHbIE TEXHOJIOIHH, MO3BOJISIONINE MMOBBICUTH aKTHB-
HOCTb CTYZICHTOB NP OCBOEHUM MaTepHalia Kypca U MpeoCTaBUTh UM BO3MOXHOCTb 3(PPEKTUBHO peau-
30BaTh Yachl CAMOCTOSITEIbHON PaOOTHI.

Bechb JIeKIIMOHHBIM MaTepuan Kypca COINPOBOXKIAETCS KOMIBIOTEPHBIMHU IPE3EHTALUAMU, B KOTO-
PBIX HarJIAHO MPENOJHOCATCS MaTepual pa3IMyHbIX pa3JesioB Kypca U YTO JaeT BO3MOXKHOCTb 00CYIUTh
MaTepuai Cco CTyJ€HTaMU BO BpeMs YTEHMS JIEKLUM, aKTUBUPOBATh UX AEATEIbHOCTb IPU OCBOCHUM MaTe-
puana. DNeKTpOHHbIE MaTepHallbl JEKUUNH B NEPUOJ JUCTAHIIMOHHOTO OOy4YEHHUS! OTIPABIIAIOTCS IO AJIEK-
TPOHHOM MOYTE Ha ajgpeca rPyNI M MOTYT ObITh MOJIYYEHBI A0 YTEHUS JIEKIUH U MpopabOTaHbl CTyAeHTa-
MU B XOJI€ CaMOCTOSITEIbHON pabOTHI.

Ha nexmusx, 1abopaTopHbIX, IPAKTUYECKUX 3aHATUAX PEATU3YIOTCS MHTEPAKTUBHBIE TEXHOJOTHH,
MPUBETCTBYIOTCSI BOIIPOCHI U 0OCYXKJI€HUS, UCIIOIB3YETCS IMYHOCTHO-OPHUEHTUPOBAHHBIN MOIXO0J], TEXHO-
Jorust paboThl B MAJIBIX IPYIIAX, YTO MO3BOJISET CTYJCHTAaM IPOSIBUTH ce0s, MOIYUYUTh HABBIKA CAaMOCTOSI-
TEJIbHOT'O N3YYEHHUs MaTepuasa, BBIPOBHSITH YPOBEHb 3HAHUH B TPYIIIIE.

Bce Bompochl, BO3HMKIIHE NpPU CaMOCTOATENBHOM paboTe HaJl JOMAIIHHUM 3aJaHHEeM IOAPOOHO
pa3zbuparoTcst Ha 1a00paTOPHBIX, MPAKTUYECKUX 3aHATHSAX U JeKuusx. [IpoBondrcs MHAMBHUAyaJbHbIE U
IPYIIIOBbIE KOHCYJIBTAI[MH C MCIIOJIb30BAHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH: 3JIEKTPOH-
Has rmo4ra, MecCeHkepsl, Zoom, Discord.

Wuunuupyercs akKTMBHOCTh CTYJIEHTOB, MOOIIPSIETCs 3aJlaHhe JIIOOBIX BOIPOCOB 0 MaTepuaiy,
MPAKTUKYETCS WHIUBUIYaIbHBIA OTBET HA BOIIPOCHI CTY/IEHTA, PEKOMEHIYIOTCSI METO bl YCIIEITHOTO CaMo-
CTOSITENIFHOTO YCBOCHMS MaTepHalia B 3aBHCUMOCTHU OT YPOBHS €ro 6a30BOM MMOATOTOBKH.

JUis OLleHKHM 3HaHWH, YMEHM, HABBIKOB U YPOBHS C()OPMUPOBAHHOCTH KOMIIETCHIIMN PUMEHSETCS
0aJUIbHO-PEUTHHIOBAs CHCTEMa KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH CTY/ICHTOB B IpoOIecce TEKYIEro KOH-
TPOJIAL.

[IpomerxyTouHas aTTecTanus IpOBOIUTCSA B (hopMe SK3aMEHA C YUETOM TEKYIIeH yCIIeBaeMOCTH.
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https://colab.research.google.com/
https://cyberbotics.com/

PesyabraT 00yueHnsi cuutaercs c)OpMHPOBAHHBIM Ha NMOBBIIICEHHOM YPOBHE, €CJIM TEOPETH-
YecKoe COJIepkKaHUe Kypca OCBOEHO MOJHOCThIO. [Ipu yCTHBIX cOOece0BaHUAX CTYIEHT UCUEPIIBIBAOLIE,
NI0CJIEI0BATENIBHO, YETKO U JIOTHYECKHU M3J1araeT yuyeOHbIi MaTeprall; CBOOOJHO CIPABIISIETCS C 3aaHUsSMH,
BOIIPOCAaMH, UCIIOJIb3YET B OTBETE JOMOJIHUTENbHBIA MaTepuai. Bee mpengycMorpeHHble pabouei yueOHOM
IPOTPaMMOI 3a/1aHUS BHIITOJHEHBI B COOTBETCTBUH C YCTAHOBJIIEHHBIMHU TPEOOBAaHUSIMHM, CTYJCHT CIOCOOEH
aHAJIM3UPOBATh MTOJIyYEHHbIE PE3YJIbTATHI, IPOSBIISIET CAMOCTOSTENLHOCTh P BBIIIOJIHEHUH 3a/1aHUM.

PesyabraT 00y4yeHusi cuntaercsi cOPMHPOBAHHBIM HAa NMOPOTOBOM YPOBHE, €CIIM TEOpEeTHYE-
CKO€ COZIep’KaHue Kypca OCBOCHO MOJHOCThIO. [Ipu yCTHBIX coOecenoBaHMSIX CTYIEHT IOCIEN0BATENBHO,
YEeTKO M JIOTMYECKH H3JIaraeT yuyeOHbI MaTepHuall; CIpaBIAETCS C 3aJaHUSIMHU, BOIPOCAMH, TPEOYIOIIUX
IPUMEHEHUs 3HaHUil; Bce MpelycMOTpeHHbIe paboydell yueOHOM MporpaMMOH 3aaHus BBIIIOJIHEHB! B COOT-
BETCTBUU C YCTAHOBJICHHBIMU TPEOOBAaHUSMH, CTYACHT CIOCOOEH aHAIM3HPOBATH MOJTYYCHHBIE Pe3yibTa-
ThI; IPOSIBIISIET CAMOCTOSITENILHOCTD IIPH BBITIOJHEHUU 3alaHUMH.

PesyabTaT 00yueHus cuutaercs Hec(pOPMHUPOBAHHBIM, €CIIM CTY/ACHT IIPU BBIIIOJIHEHUU 3aJaHUN
HE JIEMOHCTPHPYET 3HaHUN y4eOHOro MaTepuala, JOMycKaeT OMIMOKU, HEYBEPEHHO, C OOIBIIUMU 3aTPYy -
HEHUSIMU BBINIOJIHSAET 33JaHUs, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH, KaUeCTBO BBIIOJHEHHBIX 3a/1a-
HUIl HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBaHMSIM, Ka4€CTBO MX BBIIOJHEHHS OLIEHEHO YUCIIOM 0aJljIoB
HUKE TPEX M0 OLIEHOYHON CUCTEME, YTO COOTBETCTBYET JAONOPOrOBOMY YPOBHIO.

11.2 MeToauyeckue yKazaHusi AJsl 3aHATHI JEKIIHOHHOTO THIIA

JIeKIMOHHBIN KypC MPEANOoNaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB TEMaTH-
YeCKOro IjiaHa. B Xo/e IeKIMOHHBIX 3aHATUH pacKpbIBalOTCA 0a30Bble BONPOCHI B paMKax KaXKAOH TeMbl
auciUIuIneEbl (Tabnuia 5.2). O003HA4YarTCs KIIOYEBBIC aCIEKThl TEM, a TAaKKe JICNAIOTCS aKIEHThI Ha
HaunOoJiee CI0XKHbIE M BaXKHbIE MOJIOKEHUS U3ydaeMoro Matepuana. Marepuaisl JEKIMN SBISIOTCS OHOp-
HOM OCHOBOW ISl IOATOTOBKM OOYYAIOIIUXCS K JIAOOPAaTOPHBIM pabOTaM W BBIMOJHEHUS 3aJaHUN caMo-
CTOSITENILHOW paboThl, a TAK)KE K MEPOINPHUATUAM TEKYLIEro KOHTPOJS YCHEBAEMOCTH M NMPOMEKYTOUHOM
aTTeCcTalllu 10 JUCIUILINHE.

11.3 Metoauyeckue yKa3aHusi 10 OCBOCHUIO AUCHUILINHBI HA JJa00PaTOPHBIX padoTax

[ToaroToBKy K KakJ10# 1abopaToOpHOM paboTe CTYACHT AOJKEH HayaTh C O3HAKOMIIEHUS C IUIAHOM
3aHATHUS, KOTOPBII OTpaXkaeT coaep kaHue MmpeuioskeHHON TeMbl. Kaxkaas BeloHEHHas paboTa ¢ opopM-
JICHHBIM OTYETOM MOJUIEKUT 3alUTE Y MPEno1aBaTesl.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

— KauecTBO BBINOJIHEHUS NMPAKTUYECKONW YaCTH pabOThl U CTENIEHb COOTBETCTBUS PE3YyIbTAaTOB PabOThI
3a/laHHbIM TPEOOBaHUSM;

— KayecTBO 0(opMIIEHHs OTYeTa Mo padoTe;

— KauyecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCH! IIPH 3aIllUTE PaOOTHI.

11.4 MeToauyeckue yKa3aHusi 10 OCBOCHHIO JMCHUIIJIMHbI HA MPAKTHYECKHUX 3aHATHAX

[IpakTHyeckue (CeMMHApCKHUE) 3aHATUS MPEICTABISAIOT COOOW JeTaTN3alMIo0 JIEKIIMOHHOTO Teope-
TUYECKOT0 MaTepHalia, IPOBOASTCS B LIENAX 3aKPEIUICHUs Kypca M OXBaThIBAIOT BCE OCHOBHBIE Pa3JIEIIbl.
OcHOBHO# (opMOIi NMPOBEACHUS CEMUHAPOB U NMPAKTHUECKUX 3aHATHH sBISeTCs oOCyKaeHue Hambosee
MPOOJIEMHBIX U CJIOKHBIX BOIIPOCOB IO OTAENIBHBIM TEMaM, a Tak)Ke pellieHre 3a/1ad 1 pa300p MpuMepoB U
CUTYyalluii B ayJAUTOPHBIX YCIOBHSIX.

[IpakTuueckue (ceMUHApCKKE) 3aHATUS 00ydYaroUIUXcsi 00eCcIeynBaloT:

- IPOBEPKY M YTOUHEHUE 3HAHUM, TOJIyYEHHBIX Ha JIEKIMSIX;

- IOJTy4Ye€HUE YMEHHMM M HaBBIKOB COCTaBJICHUS JOKJIAJ0B U COOOIICHU, 00CYXK/I€HNS BOIIPOCOB 110
yuyeOHOMY MaTepuaty AUCHUIUINHBL;

- TIOJIBEJICHUE UTOTOB 3aHIATUH MO PEUTUHIOBOM CHCTEME, COTJIACHO TEXHOJIOTMYECKOW KapTe NHC-
LUTUTUHBL.

11.5 MeToauyeckne yKa3aHus 10 OCBOCHHUIO JUCHUILIMHBI HA KYPCOBO# padoTte
Kypcogas pabora He mpeaycMOTpeHa YICOHBIM TIJIAHOM.

11.6 MeToauyeckne yKa3aHHsl 10 CAMOCTOSITEILHOI padoTe 00y4arommuxcs
CamocrodarenbHas pabota o0ecrieyuBaeT MOArOTOBKY OOYYaIOIIerocss K ayAUTOPHBIM 3aHATHAM H
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MEPONPHUSITHSIM TEKYIIETO KOHTPOJSI U TIPOMEXKYTOUHOM aTTECTAllUU TI0 U3y4aeMOU TucHUIuIMHe. Pe3ynb-
TaThl 3TOM MOJATOTOBKHU MPOSBISIOTCSA B AKTUBHOCTU 00YYaIOIIErocs Ha 3aHATHSAX U B Ka4eCTBE BBIIIOJIHEH-
HBIX TIPAKTHYECKUX 3aJaHUN U APYruX (HopM TEKyIIero KOHTPOJIS.

[Ipu BBIMONHEHUU 33laHUN JUISI CAMOCTOATEIbHONU paboThl peKOMEHAyeTCsl mpopaboTKa MaTepua-
JIOB JIEKIIMM IO KaXXJO0M NPOMIECHHON TeME, a TAKKE U3YYCHHE PEKOMEHIyEeMOW JIMTEPATYphl, IPEICTaB-
sneHHou B Pasmene 7.

B nporniecce camocTosiTeIbHON pabOThI MPH U3YYEHUH AUCHUILUIMHBI CTYIEHTHI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIIEUATN3UPOBAHHBIX ayUTOPUAX JJIS CAMOCTOSTENbHOM paboThl, YKa3aHHBIX B Pa3nerne
10. B aynutopusx uMeeTcs IOCTYI Yepe3 HHPOPMALMOHHO-TEJICKOMMYHUKAIIMOHHYIO ceTh «HTepHeT» K
3JIEKTPOHHOU MH(OpMaMoOHHO-00pa3zoBarenbHOl cpene yHuBepcuteTa (QMOC) u anekTpoHHON OUOIHO-
teunoi cucreme (OBC), Te B AIEKTPOHHOM BUJEC PACMOaraTcs yuyeOHble U yueOHO-METOAMYECKIEe Ma-
TepHalbl, KOTOPbIE MOTYT OBITh HUCIIOJIB30BAHBI JIJISI CAMOCTOSTEIBHOM paboThl IPU U3YUYEHUU IHUCHUTLIH-
HBI.

12. OUEHOYHBIE CPEACTBA JJIs1 KOHTPOJISI OCBOEHUSA JUCLHUIIJIMHBI

12.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MAaTepHAJbl, HeOOX0AUMbIE /ISl OLEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

JlJig TeKyIiero KOHTPOJIsl 3HaHUHM CTYIEHTOB MO AUCLUUIUIMHE MPOBOAUTCS KOMILIEKCHAS OLEHKA
3HAHMH, BKJIIOYAIOIIAsl BHITIOJIHEHUE U 3aIUTY JTAa0OpAaTOPHBIX paldoT AJIsl CTYJAeHTOB Bcex GopM 00y4e-
HHs. DK3aMeH Ui CTyJIEeHTOB OYHOU (hopMbI 00ydeHHs B 5 cemecTpe.

TunoBsle 3amanus Uis J1aOOPAaTOPHBIX PadOT M MPAKTUYECKHX pabOT MpPHUBEICHBI B y4eOHO-
METOJUYECKUX MOCOOMSX MO MPOBEICHUIO TaOOPATOPHBIX PadOT U MPAKTUUYECKUX PabOT.

KypcoBas paboTa He nmpeycMOTpeHa yueOHBIM IIITaHOM.

Tunosble BOIpPOCHl IS MPOMEXKYTOUHOH aTTecTauuu B (opMe 3K3aMeHa AJIsl CTYAEHTOB BcexX
¢opm 00yuenus:

1) BuBI pOOOTOB,;

2) BUBI ABUKUTENCH 1711 pOOOTOB;

3) Haubosee pacupocTpaHEHHBIE CEHCOPHI;

4) MeTOo bl PUIIHTPALIMU JTAHHBIX;

5) MenuaHHbIN GUABLTP;

6) punbTp Kanmana;

7) ctpyktypa [I1]] perynsaropa

8) anroputm Hactpoiiku [TN]] perymnstopa;

9) uro Takoe SLAM?

10) punbTp KaIMaHa,

11) ¢unbTp yactui;

12) uro Takoe mpu3Haku Xaapa;

13) anroputm Adaboost;

14) onumurte anropuT™M 0OpPaTHOTO PACIPOCTPAHEHUS OIIUOKY;
15) onummre ciou B 6ubnuoreke Keras, ucrnonb3yemslie U1 peaqu3aiy MOJTHOCBA3HOM CeTH;
16) onumnTe KOHUENINIO pabOThl pEeKKYPEHTHON HEHPOHHOM ceTH;
17) onummure anropuT™ rpaiu€HTHOrO CITYCKa

18) puntun padoter TOF, ynbTpa3ByKOBOTO JaTYHKA;

19) anropurmsl Buosnsl-/[xoHcHI;

20) ITpunaIun paboTel TUgapa

21) AxkTuBanMoHHbIEe (YHKIUU HEUPOHHOH CETH;

22) MeTopl ONITHMHU3aIIUA B HEUPOHHBIX CETAX

23) onuIIMTe KOHIENIUIO pabOThl CBEPTOYHON HEHPOHHOHU CeTH
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24) meTozb! 60pHOBI C TepeodydeHueM B HEHPOHHBIX CETAX
25) meTopl OOHApYKEHHS He0OOyUYEeHNSI B HEHPOHHBIX CETAX

B nmonHom o6beMe orieHoUHBIE cpeficTBa uMeroTes Ha kadenpe «BCT». OrnieHouHbIe cpe-
CTBa MOTYT OBITh MOJIYYEHBI 110 TPEOOBAHUIO.
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