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1. IEJIM ¥ 3AJJAYM OCBOEHUSA JUCIHUTIINHBI (MOIY.JISA)

1.1. Heabi0 ocBOeHHs] AUCHUIJIMHBI SIBJSIETCH H3YYCHHE S3BIKA MTPOTPAMMHPOBAHUS
Python wu Oubmmorex s 0OpaOOTKM  JNAHHBIX, OCHOBHBIX TOHATHH OOBEKTHO-
OPHEHTHPOBAHHOTO TPOrPAaMMHUPOBAHUS, OCHOB pa3pabOTKM rpaduyeckux HHTEP(PEHCcOB H
U3y4eHHE OCHOB B3aUMOJICHCTBUS MPOTrPaMMHOT0 o0ecriedeHus ¢ 0a3aMu TaHHBIX.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— Pa3paboTka MpOEKTHOM KOHCTPYKTOPCKON JOKYMEHTAIIMM TEXHHUYECKOTO MPOEKTa, BKIOYas
OTJENbHBIE MEXaTPOHHBIE MOMAYJIH, KOHCTPYKTHBHBIC JJIEMEHTBHl MEXAaTPOHHBIX U
POOOTOTEXHUYIECKUX CHCTEM, a TAKXKE UX NEKTPUUECKYIO U SIEKTPOHHYIO YaCTH.

— Pacuer u® mpoeKkTUpOBaHME OTAENBHBIX OJIOKOB W YCTPOHCTB MEXaTpPOHHBIX H
pPOOOTOTEXHUYECKHX  CHUCTEM,  YIPAaBIAONMX, HHQOPMAIMOHHO-  CEHCOPHBIX |
UCTIOJTHUTEJIBHBIX TOJCHCTEM M MEXaTPOHHBIX MOAYJCH B COOTBETCTBUH C TEXHUYECKUM
3aJaHAEM.

— Pa3paboTka cHenuaspHOrO  NPOrpaMMHOIO  o0ecneueHHss s pelieHHs  3aaad
NPOEKTUPOBAHUS CHCTEM, KOHCTPYHMPOBAHUS MEXAaHWYECKUX W MEXATPOHHBIX MOIYNeH
(BbIOOp OMONMOTEK W AJITOPUTMOB YTEHHS, 00OPAOOTKH, 3aIMCH JAHHBIX, COCTABJICHHUE OJIOK-
cxeM, pa3paboTka MPOrpaMMHOr0 OOECTICYEeHUS JUIsl pealu3aluyl BHIYMCICHUNH M 00paboTKH
JTAHHBIX ).

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

2.1. VYuebnas gucrmumba (Momynb) bB1.B.OJ.4  «IporpammupoBanue
QITOPUTMU3ALMUSA» BKIIOYEHa B IepeuyeHb JAUCLUUIUIMH BapuaTUBHOM wactu Onoka bl
(bopmupyemoii yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHHI), ONIPEEIISIONINNA HAPaBICHHOCTh
OIl. JucnunnuHa peanusyercs B cooTBeTcTBUM ¢ TpeboBaHusamMu PI'OC, OIl BO u VII
JucnummHa u3yvaercs Ha 3 Kypce B 5 —oM cemecTpe.

JucuuninuHa Oa3upyercsi Ha CIEAYIOLUUX JIUCHUIUIMHAX MporpaMMmbl OakajgaBpuara:
WNndpopmaruka, Matemaruka.

Pe3ynbpTaThl 00ydeHus1, MONy4YeHHbIE TPU OCBOEHUH JUCLUIUIMHBI, HEOOXOIUMBI MPU U3YYEHUHU
CIEAYIOINUX AUCHMIUINH. «['Mapo-THEBMONPUBOA MEXaTPOHHBIX U POOOTOTEXHUUECKHX
YCTPOMCTBY, «[ MApOIHEBMOABTOMATHKAY», «JleTanu MeXaTpOHHBIX MoJyjei, poOOTOB U HUX
KOHCTpyHpoBaHue», «llporpaMmMHoe oOecriedeHre MEXaTPOHHBIX M POOOTOTEXHHUYECKHX
CUCTEM», <«ABTOMATH3allis YIPABICHUS >KU3HEHHBIM LUKIOM MPORYyKUUH», «OCHOBBI
pOOOTOTEXHUKHY», «ABTOMAaTH3alUsl TEXHOJOTMYECKHMX IPOLECCOB U  IMPOU3BOJCTBY,
«DNEKTPOHHBIE YCTPOMCTBA MEXAaTPOHHBIX M POOOTOTEXHMUYECKUX CUCTEM», «OpraHuzanus u
IUTAHUPOBAHKHE aBTOMATHU3WPOBAHHBIX MPOU3BOJICTBY», «ANMNapaTHble U NMPOTrpaMMHbBIE CPEICTBA
CHCTEM YIPABICHUS», U IPU BHIINOJIHEHUH BBITYCKHON KBaTH(PUKAIIMOHHON padOTHI.

Pabouas mporpamma aucuuiuinHbl «lIporpaMMupoBaHve ¥ aNropuTMHU3ALUS» IS
UHBJIMAOB MW JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pOBbS  pa3pabaThIBaeTCs
MHAMBUAYAJIIbHO C YYE€TOM OCOOEHHOCTEH MCHUXO(U3UMUECKOro pa3BUTHSA, HHAWBHIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10POBbS TAKUX 00YYaOLIHXCS.



3. KOMIETEHLIUY OBYYAIOILIETOCSl, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS JUCHUILINHBI (MOLY.JIST)

Tabmuna 1- ®opMupoBaHre KOMIIETEHITUHN TUCITUTLIMHAM

Haumenosanue oucyunnun, hopmupyiowgux Cemecmpul, hopmuposanusi OUCYUNIUHbL
KOMNemeHyuo COBMeCHHO Komnemenyuu 6epymes uz Yuebnoeo niana
no HANpasienuio N0020MosKY 6aKaiaspa
/cneyuanucma/macucmpay

1 2 3 4 5 6 7 8

OcCHOBBI aBTOMAaTU3UPOBAHHOTO v
npoektupoBanus [1K-2

[TpoexTHO-KOHCTpYKTOpCKas npakTuka [TK-2 v
[IporpammupoBanue u anropurmusanus [1K-1, v
I1K-2

['uIpo-TTHEBMONIPUBOI MEXAaTPOHHBIX U
pobororexHuyeckux ycrpoiicts [1K-1

['unponneBMoaBToMaTuka [1K-1

JleTanu MexaTpOHHBIX MOJlyJied, poOOTOB U UX v
KoHCTpyHupoBanue [1K-2

[TporpamMHOe oOecrieueHre MEXaTPOHHBIX U v
poboToTexHnueckux cucrem [1K-2

ABTOMAaTH3AIMs YIIPABICHUS )KU3HEHHBIM v

1ukioM npoaykuuu T1K-1

<

OcHoBbI poboroTexHukn [1K-2

ABTOMAaTH3aIUS TEXHOJIOTHICCKUX MTPOIIECCOB H v
npousBojcTB [1K-1

DIIeKTPOHHBIE YCTPOMCTBA MEXATPOHHBIX U v
pobotorexHuueckux cucrem [1K-2

Opranu3zanys 1 IIaHHPOBAaHKE v
aBTOMAaTH3UPOBaHHbIX npou3BoacTB [1K-1

ArnmapaTHbIE U TPOTPAaMMHBIE CPEJICTBA CUCTEM v
ynpasyenus [1K-1

[Tpenaumiomuas npakruka [1K-1 v

Brinonnenue, moaAroToBKa K IpoLeaype 3aliuThl
W 3al1Ta BHITYCKHON KBaTU(UKALMOHHON v
pa6orts! [1K-1, I1K-2

W3ydeHnue qaHHON yueOHOW JUCIMILTUHBI HAIIPaBIEHO HA (hOpMHUpOBaHHUE Y O0yUAIOLTUXCSI
KOMITETECHIINH, MPECTaBICHHBIX B TaOIHIIE 2.




HNEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIX C
INVIAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUA OIl
Tabnuna 2- [lepedeHp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 10 JUCIUILTUHE, COOTHECEHHBIX C IIAHUPYEMBIMU Pe3yIbTaTaMi OCBOCHUS

Koa u Kox n naumenoBanue | Kox IIC* u KBanudukanuonHsie Ilnanupyembie pe3yJibTaThl O1eHO4YHBbIE CPECTBA
HAMMEHOBaHHE HHAUKATOpa Td* TpeboBanus K BbiOpanHoil Td* 00y4eHHM MO0 JMCHUTUINHE Tekymero | IIpome:xyro
KOMITETeHIIM U AOCTHIKEHH S KOHTPOJIS1 | YHO¥
KOMITETeHIIMH aTTrecTanuu
[IK-1. Criocoben HUIIK-1.1. Amanusupyer IIC. 29.003 | TpyaoBble aelicTBUs: 3HaTh: Bonpocsr Hrorosoe
aHaJIU3UpPOBATH HCXOJHBIE JAaHHBIE HA T®. B/01.6 | - Pa3zpaboTka cxeMOTEXHUUECKOM - IIPUHIIUIIBI IOCTPOCHUS CUCTEM Tt TECTUPOBAHUE
HNCXOOHBIC TaHHBIC IMPOCKTUPOBAHUE JOKYMCHTaluU I/I3L[GJ'II/Iﬁ )leTCKOﬁ u ABTOMATUYCCKOI'O YIIpaBJICHUA IMUCBMCH-
JUISt MEXaTpPOHHBIX U 00pa3oBaTenbHON POOOTOTEXHUKH CHCTEMaMH ¥ IPOLeCCaMU U aHAIIN3a HOTO
NPOEKTUPOBAHUS POOOTOTEXHUYECKIX TpynoBble ymeHus: Hay4-HO-TeXHU4YEeCKOW MH(POPMAIHH, ompoca.
MEXAaTPOHHBIX U CHUCTCM, BBIICIIACT - HO}IFOTaBHI/IBaTI) HUCXOJHBIC TaHHBIC OTCUCCTBCHHOI'O 1 3apy-6e>KHOr0
POOOTOTEXHUUECKH | KITFOUEBBIC ApaMETPhI AJIs JULsl cucTeM cbopa u 00paboTKH OIlbITa B 00J1aCTH pa3pabOTKHU U
X CHCTEM, 1oadopa KOMIOHEHTOB nH(GopManuy 00 H3AETHIAX JETCKOX M | UCCIIEIOBaHNS MEXaTPOHHBIX 1
IUIaHAPOBATh 00pa3oBaTeIbHON POOOTOTEXHUKH POOOTOTEXHUYECKHUX CUCTEM.
MPOEKTHYIO - Mctionp30BaTh criennanM3upOBaHHbIe | - MOAXOJ K (POPMHUPOBAHUIO
JIeATEeIILHOCTD U ABTOMATH3MPOBAHHBIE IIPOTPAMMBI TSI | MHOXKECTBA PEIICHNH ITPO-EKTHOI
BBITIOJTHATD BBITIOJTHEHHSI KHHEMAaTHIECKUX U 3aJja4y Ha CTPYKTYPHOM U
JEUCTBHS 110 MPOYHOCTHBIX PACUETOB M3JCIHHA KOHCTPYKTOPCKOM YPOBHSIX;
noadopy JIETCKOW 1 00pa3oBaTeIbHON YMmerh:
KOMITOHEHTOB POOOTOTEXHUKH - HCIIOJIB30BATh MEXIYHapOAHbII OIBIT
MPOEKTUPYEMBIX TpynoBble 3HAHMS: 10 pa3paboTKe HMHHOBAIIMOHHOM
15131 (N 15071 - [IpodeccronansHast TEPMUHOIOTHSA MEXaTPOHHOM U pOOOTOTEXHUYECKON
Ha aHIJIMICKOM S3BIKE. MIPOAYKIIUH.

Baanern:

- HaBBIKAMU TIPUMEHEHUS

MIPOTrPaMMHO-TEXHUYECKUX CPEJICTB

JUISL TIOCTPOEHHSI MEXaTPOHHBIX U

POOOTOTEXHUYECKHX CUCTEM.
TIK-2. Cnocoben HIIK-2.2. Peanuzyer IIC. 29.003 TpyaoBble 1eiicTBUA: 3HaTh: Bomnpocsr Hrorosoe
BBITIOJIHATD HpoLeTyphI T®. B/01.6 | - Bei6op snemeHTHOH 6a3bl 1uIs - CHHTaKCHC M CEMaHTHUKY Ut TECTUPOBaHHE
ﬂeﬁCTBHH mo ABTOMATU3UPOBAHHOT O pa3pa60TKI/I QJICKTPUYCCKUX CXEM AJITOPUTMHUYCCKOTO A3BIKA IMUCBbMCH-
MPOEKTUPOBAHUIO U | MPOEKTUPOBAHUS n37enuil JeTCKoi 1 00pa3oBaTeTbHON MpOrpaMMHUPOBAHHS BEICOKOT'O YPOBHS; | HOrO
aHaJInu3y KOMIIOHCHTOB pO6OTOTCXHI/IKH - o6nme TIPUHIOUIIBI TOCTPOCHUA, orpoca.
MEXaTPOHHBIX U MEXaTPOHHBIX CHCTEM, TpynoBbie yMeHUsI: OIIMCaHMSA, 3aIIUCH U OCHOBBI
POOOTOTEXHUUYECKH | CHCTEM YNPABICHUS U - Co3pmaBaTh ¥ IPUMEHSTH JIOKa3aTEeNNbCTBA MPaBHIBHOCTH
X CHCTEM, OTAEJIBHBIX y3JI0B pOOOTOB MaTEeMaTHYECKUE MOJIENN CUCTEM JITOPUTMOB;

HCHO0JIb3Ys MCTObI

C UCIIOJIb30BAHUCM

M3EINH TeTCKOW 1 00pa30BaTeIbHOM

— 00BEKTHO-OPHEHTHPOBAHHYIO




MPOEKTUPOBOYHBIX
Y TIPOBEPOYHBIX
pacdeToB, a TaKxKe
cpencTaa
BBIYHCIIUTCILHOMN
TEXHUKH U IAKETHI
CAIIP

OPHUKIIAIHBIX TAKETOB
HpOrpamMm

POOOTOTEXHUKH

- CoCTaBIATh U KOPPEKTHPOBATH
TEXHOJIOTHYECKUE U TECTOBHIE
MIPOrpaMMBbl U3AETUI NETCKOMN U
00pa3oBaTesHON pOOOTOTEXHUK;
- [Ipon3BoANTH KOMIIBIOTEPHBIN
aHAIIN3 COOMPACMOCTH Y3JIOB M3EITNI
JIETCKOM 1 00pa3oBaTeIbHOMN
POOOTOTEXHUKH.

TpynoBble 3HAHMS:

- CoBpeMeHHbIE OTEUECTBEHHBIE U
3apyOe)KHBIE MTAKEThI IPOTrPaMM ISt
pELICHUs CXEMOTEXHMYECKUX 3a/1a4.

MOJIeNb IPOTPaMMHUPOBAHUS, IOHATHE
KJIaCCOB M 00BEKTOB, HX CBOHCTB U
METO/IOB;

YMmers:

- BBITIOJIHATH PEATH3AINIO IPOCTHIX
JITOPUTMOB Ha SI3BIKE
MIPOTPaMMHPOBAHUS BEICOKOTO YPOBHS;
- paboTaTh B UHTETPUPOBAHHOM cpenie
pa3paboTku

Baapgers:

- HaBBIKAMH IIPOEKTUPOBAHUS IIPOCTHIX
[IpOrpaMM U peajin3aliuy UX Ha sI3bIKE
IpOTrpaMMHUPOBAHUS




4. CTPYKTYPA U COAEPKAHUE JUCHUITJINHbI

4.1 Pacnipenesienue TPyA0EéMKOCTH IMCIUILIMHBI 110 BUAaM padoT
1o cemecTpam
OO6mas Tpyno€MKOCTh AUCHUILIMHBI cocTaBisieT 8 3a4. en. 288 yacoB, pacmpenesieHue
9acoB IO BHJIaM pa0OT ceMecTpaM IPECTaBICHO B Ta0uIIe 2.

Tabmuna 3
Pacnpenesienue Tpy10€éMKOCTH JUCUHUILIMHBI 10 BUAAM PadoT Mo ceMecTpam

TpyroémkocTs B yac
Bun yuedoHoii padoThi Bcero LB
wac. ceMecTpam
Ne 5 cem
®opmaT u3yyeHusi AMCHUTLIMHBI C MCIOJIb30BAaHUEM DJIEMEHTOB
AIIEKTPOHHOTO 00yUeHUs

OO01mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4€OHOMY IUIaHY 288 288
1. KonrakTHas pa6ora: 111 111
1.1.AynuTopHasi paboTa, B TOM 4HcJIe: 102 102
3aHTUS JeKIMoHHoro tuna (JI) 34 34
3ansTus ceMunapckoro tuna (I13-cemunapsl, mpaxT. 3aHATHS U ) 17 17
naboparopasie paboTs (JIP) 51 51
1.2.BHeayaiuTopHas, B TOM YHcJe 9 9
KkypcoBas pabota (mpoekt) (KP/KII) (koHCcynbTanus, 3ammra) 5 5
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIMU 110 TUCIHTUTNHE 2 2
KOHTaKTHas paboTa Ha npoMexyrouyHoM KoHTpoJe (KPA) 2 2
2. CamocTosiTesbHast padora (CPC) 150 150
pedepat/scce (MOArOTOBKA) - -
pacuérHo-rpaduueckas padota (PI'P) (monroroska) - -
KOHTpOJIbHAs paboTa - -
KkypcoBas pabota/mpoekT (KP/KII) (moaroroska) 30 30
CaMOCTOSITeTIhHOE U3yUeHHE Pa3elioB, CAMOIIOATOTOBKA (TIpopaboTKa U 120 120
MOBTOPEHHE JICKIIMOHHOTO MaTepralla i MaTeprana ydeOHUKOB U Y4eOHBIX
MOCOOMI, TOJITOTOBKA K JIAOOPATOPHBIM U TIPAKTUYECKUM 3aHITHSAM,
KOJUIOKBUYM U T.}_'[.)
IloaroroBka K sk3ameHy (KOHTPOJIb) 27 27




4.2. Copepxanue JMCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

TemaTnueckuit I1J1aH, ,Z[eTaJ'IPI3pr10H.IPII>i pacCIIMpCHHOC COACPIKAHUE NJUCHUIIIMHEI IO pasaciaM 1 TEMa IPEACTaBJICH B Ta6J'II/IHe Ne4.,

Tabnuma 4 - Coneprkanue JUCUMILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

IInannpyemsie Bunel yueonoi padoTsl
(KOHTpoOJMpYyeMbIe) KonrakTHas
= HaunmMmeHnoBanue Peanuzanusa HaunmeHoBaHue
pe3yJbTaThl padora s 2
2 E HCIOJIb3yeMBbIX B paMKax pa3pabGoTanHoro
OCBOEHHS: o o 25 & I 7 €)
. . o = =) AKTHBHBIX H AKTHYeCKOM JIEKTPOHHOTO
xox YK; OIIK; IIK HanMenoBanue pa3iesioB, TeM s |ER|ges| & E{ = Bua CPC . B
= 27| 87| 8 HHTEPAKTHBHBIX TMOATOTOBKH Kypca
U HHAUKATOPHI g |82 S E 29 E .
2 3) BaTeJIbHBIX T MKOCTh B O0EMKOCTb B
JOCTUKEHUS = 25 =E| 8 5< obpasopares N (TN (Tpyx
N £ || 2 E| 29 TEXHOJIOT Hif Yyacax) yacax)
KOMIIETEHIIUN é mg g g = 6 g
= = °
5 cemecTp
Paznea 1. IlporpammupoBanue Ha Python
Tema 1.1. Beenenue. Apudpmernueckue | 2,0 6
HOZ[FOTOBKa K JICKIUAM KOHTpOJ’IBHBIe BOITPOCHI
ornepanuu, MePeMEHHbBIC U THITbI JAHHBIX.
Tema 1.2. Ckpuntel. Ympasmstomue | 3,0 6
HOZ[FOTOBKa K JICKIUAM KOHTpOJ’IBHBIe BOITPOCHI
KOHCTPYKIIHH.
[ [Moaroroska k
Jlaboparopnas pabora Nel. PaszpaboTka 4 7 naGg o1osKa K VIH MBIy aTbHbIC
MPOCTELIX CKPHIITOB. parop 3anaHms
pabotam
Tema 1.3. OyHkuuu. 2,0 6 IToxroroBka K jilekuusiM | KOHTpOJIBbHBIC BOIPOCHI
[ [loaroToBka k
WTK-1.1 JlabopatopHas padota Ne2. dyHkIHH. 4 7 a6}; 1oBa K Vinmsutyassibie
UIIK-2.2 frabopatop 3a1aHus
pabortam
Tema 1.4. Kitaccer 3,0 6 IToaroToeka K jiekiusam | KOHTpOJIBHBIE BOMPOCHI
Jlaboparopras paborta Ne3. Peanmmzarus 6 8 [Toaroroska K "
HIUBUyaJIbHbIE
KJIACCOB ¥ HACJIEIOBAHUE. nabopaTopHbIM s
JTaHUS
paboram
Tema 1.5. biiok-cxembl 2,0 6 [MoaroToBka K NekuusaM | KOHTpOIBLHBIE BOIPOCHI
IpakTnueckas pabota 3 8 IoaroToBKa K -
MPaKTUICCKUM HIHBHYaTbHEIC
Nel.ITporpammupoBanue Ha Python p sanaHus
3aHATHUAM
Hroro no 1 pazneny 10,0 | 14,0 3 60




IInannpyemsie Bunel yueonoi padoTsl
(KOHTpoOJIMpYyeMBIe) KonrakTHas
& x HaumeHoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl pa6ora s 3
2 E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: ° © 2 E g - . 5
. . ) = s o AKTHBHBIX U AKTHYeCKOM JIEKTPOHHOI'0
ko1 YK; OIIK; K Haumenopanue pa3aesioB, TeM s |ER|ges| & E{ = Bua CPC a i
T 5 251387 550 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- 15 & =ﬁ
S |5 Z|EE8| ek 00pa30BaTeIbHBIX | (TPYI0EMKOCTb B | (TPYJOEMKOCTb B
JOCTHKEHUS = |85|EEgl e5¢ .
. = e |2 E| 29 TEeXHOJIOTH I yacax) gacax)
KOMIIeTeHIU I CE-E] s = S &,
SIS
Paznea 2. O630p 0ubIMOTEK
Tema 2.1. bubnuroteka Pandas 1,0 6 [ToaroroBka K JeKUMsIM | KOHTPOJIBLHBIE BOOPOCHI
Tema 2.2. bubmreka Matplotlib 1,0 6 IMoaroroeka K jekuusM | KOHTpPOJIBHBIE BOIPOCHI
Jlabopatopnas padota Ned. Pabora ¢ 6 10 IToaroToBKa K
NunuBunyanbHele
tabmuiiamu B popmare CSV u 11a60PATOPHBEIM S
MOCTPOCHHE TPa(HKOB. paboram [6.1], [6.2]
[Noaroroska k
Ipaktuueckas padora Ne2. dopmar 2 10 ) VIH MBIy aTbHbE
CSV u noctpoenue rpadhukos NPAKTUYECKUM sazaHust
HIIK-1.1 3aHATUAM
WIIK-2.2 Tema 2.3 JSON u apryMeHTHI 2,0 6
o HOZ[FOTOBKa K JICKIUAM KOHTpOJ’IBHBIe BOITPOCHI
KOMaH/IHOH CTPOKH.
Jlabopartopnas pabota Ne5. Pabora ¢ 4 10 IMoaroToska K
NunuBunyanbHele
naHHbIME B popmare JSON u 1abopaTopHBIM B
apryMeHTbl KOMaHJIHOM CTPOKH. paboTam
[MTpakTyeckas pabora Ne3. dopmar 2 12 [oxroToBka K Nunusuyansabie
JSON u aprymMeHTHl KOMaHIHOH CTPOKH. HPAKTAICCKAM 3a/iaHus
3aHATUAM
Hroro no 2 paspeny 40 [ 100 | 4 60
Pa3gen 3. OcHOBBI KOMIIBIOTEPHOI'0 3peHHUS
Tema 3.1. bubnuoreka numpy u 2,0 5
HOI[FOTOBK& K JICKIHUAM KOHTpOHBHBIe BOIIPOCHI
BEIYUCIICHUSI C MACCHBAMU
[loaroToBka k
JlabopaTopHast pabota Ne6. Beruncnenns 5 5 b Vin By abHbe
WUIMK-1.1 C MacCHBAMH. 1abOPaTOPHBIM sazamms
UTIK-2.2 paboram
IIpaktudeckas pabora Ned4. bubimoreka 2 6 IToxroToBka K "
MPaKTHYECKUM HAMBHIyallbHEIC
Numpy P 3aJaHus
3aHATUAM
Tema 3.2. [IpeacraBnenue nzobpaxenuii | 2,0 5
HOI[FOTOBKa K JICKOUAM KOHTpOHBHI)Ie BOIIPOCHI
B OBM, pacmpocTpaHEHHBIE LIBETOBBHIE
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IInannpyemsie Bunel yueonoi padoTsl
(KOHTpoOJIMpYyeMBIe) KonrakTHas
& x HaumeHoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl pa6ora s 3
OCBOCHNSE: = HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
3 o o = 3 ® i
. ) o = s o AKTHBHBIX U IIpakTuyeckoit DJIeKTPOHHOTO
kox YK; OIIK; ITIK HaumenoBaHue pa3nesioB, TeM s |23|lgsl & EE % Bux CPC i i
- 2|27 g ) HHTE€PAKTHUBHBIX MOArOTOBKH Kypca
U HHANKATOPBI - || @& E° 8
= S2ls5| 2E0 00pa3oBaTe/IbHBIX | (TPYI0EMKOCTh B | (TPYIOEMKOCTbH B
JOCTUKEHUS = |25|EE| 258¢ N
. = e |2 E| 29 TEeXHOJIOTH I yacax) gacax)
KOMIIETEHIIUN é mg g- g = 6 g_
SIS
npoctpancTBa. bubnmorexa OpenCV
Tema 3.3. ®unbtpsl. Briaencnue 2,0 5
[Noaroroska k nexuusiM | KoHTpoibHBIE BOIIPOCHI
rparui. OTcedeHune 1Mo NBETY U SIPKOCTH.
JlabopatopHas padota Ne7. O6paboTka 6 5 [MoxroToska K "
> HIAWBUAYAJIbHBIC
U300paKeHHUiA. maGopaTopHBIM sazaHms
paboram
[ [Noaroroska k
HpaKmqecxalﬂ pabota Ne5. O6paboTka 2 8 b VinmsutyasHbie
M300paKEeHHIHA. MPaKTHIECKUM sanas
3aHATUAM
Tema 3.4. O0paboTka BUIEO. 2,0 5
[omyueHne KOHTYPOB OOBEKTOB U IMoaroToeka k nekuuaM | KoHTponbHBIE BOIPOCH!
JUHAN Ha N300paKCHUSX.
Tema 3.5. KitroueBble TOUKH 2,0 5 IMoaroToeka k jJekuusM | KOHTpOsbHBIE BOIPOCH
JlabopatopHuas padota Ne8. OcHOBBI 6 5 IToaroToBKa K
NunuBunyanbHele
KOMITBIOTEPHOTO 3peHHs U pabora ¢ nabopaTOPHBIM S
BHJIEO. paboTam
IIpakTryeckas pabora Ne6. OCHOBBI 3,0 6 [Toaroroska K -
HIWBHlyaJIbHbIE
KOMIILIOTEPHOTO 3pEHUS. HPaKTHIECKUM 3aaHHs
3aHATUAM
HToro no 3 pazneny 10 17 6 60
Paznen 4. I'padpuueckue naTepdeiics! 1 6a3bl AAHHBIX
Tema 4.1 Buokerst 3 6 IMoaroToBKa K JieKuussM | KOHTpOJIBHBIE BOTIPOCHI
Tema 4.2 CoObiTus. Bumxer Canvas. 3 6 [MoaroroBka K jekisiM | KOHTposbHBIE BOIPOCHI
UTIK-1.1 JlabopatopHast pabora Ne9. paspaborka 6 10 IMoaroToBka K VIHIMBHAYAIBHbIC
HTIK-2.2 rpadgudyeckux MHTEp(HEHcoB ¢ MOMOIIBIO 1aGopaTOPHBIM Y
. 5 3aIaHus
oubanorexu Tkinter. paboram
[Ipaktiueckass pabora Ne7. OCfIOBbI 2 10 [Toaroroska K VH/MBHIy b HbIE
pa3paboTku rpaduyeckux HHTEpHEicoB. HPaKTHYCCKIM 3a(aHHS
3aHATUAM
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IInannpyemsie Bunel yueonoi padoTsl
(KOHTpoOJIMpYyeMBIe) KonrakTHas
& x HaumeHoBanue Peanuzanus HaumeHnoBanue
PeSVALTATAL padora g HCIO0JIb3yeMBbIX B paMKax pa3paéoTaHHOrO
) =
s o | 3 2o = g § AKTHUBHBIX U IIpakTHyeckoi DJIeKTPOHHOTO
ko1 YK; OIIK; IIK HaumeHoBaHuUe pa3aenos, TeM = = § 2 g E E{ = Bup CPC
i HHAHKATOPBI L | &7 $x ES0 HHTEPAKTHBHBIX TOATOTOBKH Kypca
T E =3 = E § g ?3 00pa3oBaTe/IbHBIX | (TPYI0EMKOCTh B | (TPYIOEMKOCTbH B
N — Z é" L§ 25| = t§ = TeXHOJI0T Hii Jacax) yacax)
=S S = =8 Q=
Tema 4.3 2 6
OCHOBI)I B3aHMOﬂeﬁCTBHX c BI[ HOZ[FOTOBKa K JICKOUAM KOHTpOJ'II)HI)Ie BOITIPOCHI
JlabopatopHnas padota Nel0. 4 10 [ToAroTOBKA K 7 T
Bzaumoneiictue ¢ BJ] SQLite u3 1a6OpaTOpHBIM Y
Python. paGotam 3aIaHus
Hpalfmqecxaﬂ pabora Ne§. Paborta c 2 12 [oxroroska k VHABH Y aTbHbIE
SQL.ite. NPaKTHYECKUM
3aaHusl
3aHATUAM
HTtoro mo 4 pa3nexy 8,0 9,0 4 60
Kypcosoii npoekT (KII) 30
HUTOI'O 3A CEMECTP 34,0] 510 17,0 | 150,0
HUTOI'O no aucuuninHe 34,0 | 51,0 | 17,0 | 150,0
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymuii KOHTPOJIb OCYIIECTBIIAETCSA 110 BCEM BHUIaM y4eOHOro Ipoliecca: TECTUPOBAHUE T10
TeMaM JICKIIMOHHBIX 3aHATHH, peIIeHHe MPaKTHYECKUX 3a1a4, pacyeTHO-Trpaduyeckrue paboThl,
KOHTPOJIbHBIE PabOTHI.

1)

2)

[EEN

~

10

11

12

13

14

15
16

17

18

5.1. TunoBble KOHTPOJIbHbIE 32IaHUS WIH MHbIE MATEPHAJIbI, HEO0X0UMBbIE ISt
OLlEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH

TumnoBble BOMPOCHI TecTa JUJIi TEKYIIETO0 W MPOMEXKYTOUHOIO KOHTPOJISI 3HAHUU
oOyJaronuxcsi mpeacrasieHbl B pasznene 11.2. Tect mins mpoBeneHHs] MPOMEKYTOUHON
arTectaiud B (opMe KOMIBIOTEPHOTO TECTHPOBAHMS Pa3MEIICH B OaHKE BOIIPOCOB
JAHHOTO Kypca aucuuiuiiael B eLearning Server 4G DUOC HI'TY.

TumnoBele BOMpPOCHI sl MOATOTOBKM K KOHTPOJBHBIM MEPONPUATHAM (TEKYIIMH

KOHTPOJIb):
Kaxwue 1Ba Bua TUIIOB JaHHBIX ecTh B Python? Yem onu pasnuyarorcs?
Kak mnpexacraBnen jorumdeckuii tun nanHeix B Python? Kakue omepanuu MOXHO
HOPUMEHSITH K JIOTUUecKoMy THITy 1aHHbIX? Kakue onepamuu cpaBHeHus ectb B Python?
UYro u3 cebdst npencraBisitoT crpoku B Python? Kakue omepamum MOXHO Haj HUMHU
BeInoyHATE? Kak ucnonsdyerca ¢ynkuus format? IlpuBenure npumep dopmara s
CJIEYIOILErO Ciydas: YMCJIO C IJIABAOLIEH 3aIlsiTON; BbIpABHUBAHUE 110 JIEBOMY Kpalo;
12 mecT Bcero moj 3HaueHue; 3 mudpsbl MOCie 3ansiTo.
UYro u3 cebs npencraBisitoT cnucku B Python? K xakoMy Buay THUIOB JaHHBIX OHU
npuHaaexar? Kakie ocCHOBHbIC PyHKIUH A7t pabOThI CO CIIECKaMu ecTh B Python?
Uro u3 ceds npexacrapisioT koprexu B Python? K kakomy Buay THUIIOB JTaHHBIX OHU
npuHaaiexar? Kakue onepanuy MOYKHO BBIIIOJHATE HaJl KOPTEKaMu?
Kak BBITTISAAT yCIOBHBIC KOHCTPYKIUK B Python? OnuiiunTe noJIHbIH BapUaHT
YCIIOBHOM KOHCTPYKIIHH.
[MpuBenuTe MpUMEpPHI IByX BAPHAHTOB UCIIONB30BaHMsl 1ukiia for B Python
Kax BbImonHsieTcst BBIBOA Ha 3kpaH B Python? Kak BBINOIHUTE BBOJI C KITaBHATYPHI B
Python? Kak npeoOpa3oBarh CTPOKY, COCTOSIIYIO M3 (P B 4UCITO (M TS IIENTBIX
qucen, ¥ U Yhcen ¢ TuaBatoliei 3ansatoit)? Kak npeobpazoBaTh 4MciIo B CTPOKY?
Yro Takoe pynkuusa? Kak Beirisaut oobsBienue ¢pyukimu B Python? Ipusenure
IIPUMEDP U YKAKUTE JUUISl HETO COCTABJIAIOIINE YACTH.
Yro takoe knacc? Kak B IUT 00bsBIcHHE Kiaacca B Python? [pusenute npumep.
N300pa3ute OCHOBHBIE 3JIEMEHTHI OJIOK-CXEM U ONUIINTE UX 3HayeHue. CoctaBbTe OJIOK
cXemy JUIsl ClIeIyroliero nmpumepa: M3nauaasHo mepeMeHHast 1 paBHa HYJIIO, TTOKa 1
MEHBIIIE CTa, BBIBOJIUM 1 Ha DKPaH M YBETUYMBAEM 1 HA €IUHUILY.
UYro u3 ceds npencrasisier popmar daiinoB CSV? Kak ocymecrsisiercst pabora ¢ CSV
¢aitnamu B Python?
Kpatko onumute ctpykTypy naHHbIX B popmare JSON. Kak ocymiectisieTcst pabota ¢
JSON B Python?
Kak mnoctpouts rpadpuxk u cronbuaryro auarpammy B Matplotlib? Kak BbiBecTn
JBYXMEpHBIN MacCUB WU U300paxeHnue B Matplotlib?
[IpuBeauTte mpuMepsl ClIOCOOOB reHepaluy CIUCKOB.
Kak B Python mpousBoauTcsi moiydyeHue apryMeHTOB KoMaHAHOW cTpoku? Kaxum
00pa3oM 100aBISIFOTCS apTyMEHTHI M KaK MOJIyYUTh UX 3HAUYCHUs?
Kak wunpexcupyrorcss maccuBbl B Numpy? IlpuBegure mnpumepbl aias OIHO H
JBYXMEPHBIX MaCCHBOB.
IIpuBenuTe mpuMepsl co3aaHus MaccuBoB B Numpy.
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19 TIlpuBeaute M KpaTKO OMUIIMTE MPUMEPHI IBETOBBIX mpocTpaHcTB. Kak B OpenCV
BBINOJIHAETCS IPe0Opa3oBaHKe MEXKIY [IBETOBBIMU IPOCTPAHCTBAMU?

20 IIpuBenute npuMepbl GUIBTPOB HIYMOB U critaxuBaromux GpuiasTpoB B OpenCV.

21 Kak BBIMJISAAT M U1 Yero UCHob3yoTcst GuiabTpbl [Iprontt?

22 IlpuBenute npuMepbl JETEKTOPOB YIIIOB, KOTOpbIie ecTh B OpenCV.

23 OmnumuTe 00Ty MOCIEI0BATENBHOCTD IeHCTBHM pu padote ¢ Buaeo B OpenCV.

24 Onwumute oOuMiA mpuHIMN paboThl nHTEp(eiica, co3naHHoro ¢ nmomombio Tkinter.

25 TlpuBemuTe mpUMEpHI YITAKOBIIMKOB sl pa3MelIeHus BUKeToB Ha ¢popme Tkinter.

26 IlpuBenute cTpyKTYpy UMeHHU coObITus B Tkinter 1 mpuMepsl €ro COCTaBHBIX YacTeH.

27 Kakue Tunbl TaHHBIX MojiepkuBaroTes SQLite  Kak XpaHATCS AaTa U Bpemsi?

28 IlpuBenuTte KpaTKHii mpUMep YTeHUs JaHHBIX U3 Tabmuiel SQLite B 00miem Buje.

29 TlpuBeauTe MpOCThIC MPUMEPHI OCHOBHBIX THIOB SQL 3ampocoB.

30 Kaxum o6pa3oM yka3bpIBalOTCs yciaoBuUs BeIOopa cTpok B 3anpoce SELECT? IIpuBenute
IIPUMEpPHI OIIEPATOPOB, KOTOPbIE MOYKHO UCIOJIb30BaTh B YCIOBHSIX.

5.2. Onucanue noka3sareJieil U KpUTepPUEeB KOHTPOJIS yCII€eBAeMOCTH, ONTUCAHUE IIKAJ
OlleHUBAHMS

TecTb! 11 MPOMEKYTOUHOTO KOHTPOJIS 3HAHWH 00ydaromuxcsi ChOpMUPOBaHBI B CHCTEME
eLearning Server 4G DHUOC HITY. Omnucanue mnokazareieil U KPUTEPUEB KOHTPOJIS
yCIIEBA€MOCTH, OITMCAHUE MIKAJI OIICHUBAaHMUs ITOKa3aHbl B Tabuuie Ne5 n Neb.

Tabmuma 5

IMIkana Ix3amen/
. 3auer
OIlEHMBAHUSA 3auyer ¢ OEHKOM
85-100 OTan4Ho
70-84 Xoporio 3a4eT
60-69 Y 10BAETBOPUTETHEHO
0-59 HeynosnersopurensHo HE3a4eT

HpI/I HCITIOJIB30BaHHUH TpaJII/IIII/IOHHOI\/JI CHUCTCMbI KOHTPOJIA U OLUCHKH YCIICBACMOCTHU
CTYACHTOB JOJI?KHBL OBITH MMPEACTABJIICHBI KPUTCPUU BBICTABJICHUS OLICHOK I10 I-ICTIJIp('Z‘X62U'I.]'I]£>HOI\/’I
CUCTEMC (OTIUYHO», «XOPOII0», KYAOBJICTBOPUTCIILHO», «HCYAOBJICTBOPUTCIIHHO» h19%(e10)
«3aducT», «KHE3aUYCT»..
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Tab6anna 6 - Kpurepuu oneHnBaHus pe3yJibTaTa 00y4YeHHs M0 JMCHUILVINHE M IIKAJIA OLeHHBAHUSA

Kpurtepnu oneHnBanus pe3yjbTaToOB 00y4eHHS

Ko H HAHMEHOBAHHE OneHka OneHka Ornenka Ornenka
Ko u HaHMeHoBanue HHMKaTOpA «HEYJAOBJIETBOPUTEJIBHO» | «yIOBJIETBOPUTEILHO) «xopoo» / «OTJIMYHO» /
KOMIETEHIHH OCTHKEHHSI / «He 3a4TEeHO / «3a4TEHO «3aUTECHO» «3a4TEHO)
KOMIeTeHIHH 0-5?% 5 60-704% 5 75-%9% 3 90-190% 5
OT max peHTHHTOBON OT Max peUTHHTOBON 0T mMax peUTHHTOBOH OT Max peUTHHTOBOH
OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS

IK-1. Crmocoben | MITK-1.1. Uznoxenne yaeOHOTO ®parMeHTapHEIE, 3maer  Marepman  Ha | IMeer  TayOOKMe ~ 3HAaHUS ~ BCETO
aHAIM3MPOBATh HCXOIHBIE | AHAIN3UPYET Marepuana MIOBEPXHOCTHBIE 3HAHMS | IOCTATOYHO  XOpOIIEM | Marepuala CTPYKTYphl IHUCIHILUINHG,
JaHHBIC JUI | NCXOJHBIE JaHHBIE Ha | OECCHCTEMHOE, HETOJIHOE, | MOAXOAa K | YpOBHE; YMEET | OCBOMJ INPHHIMIBI IOCTPOCHUS CHCTEM
MPOEKTHPOBAHUS MPOEKTUPOBAHNE HE crocobeH | (opMHUpOBaHHMIO HCTIONIb30BATh ABTOMAaTHYECKOTO YIpaBIeHUS
MeXaTPOHHBIX U | MEXaTPOHHBIX U | aHaJIM3MPOBATh MCXOIHBIC | MHOXKECTBA  PEIICHHH | MporpaMMHO- CUCTeMaMH M TIpollecCaMU M aHajH3a
POOOTOTEXHUYECKUX POOOTOTEXHUYECKUX JTaHHBIE Ha | MIPOEKTHOW 3aJaud Ha | TEXHUYECKHE  CpPEeACTBA | HAYYHO-TEXHUYECKOH nHpopmanuu,
CHCTEM, IUTAHUPOBATh | CUCTEM, BBIJIENIAET | IPOEKTUPOBAHUE CTPYKTYPHOM u | s MOCTPOCHUS | OTEYECTBEHHOIO U 3apyOeXHOTO OIBITa
MPOEKTHYIO ACHUATENBHOCTh | KIIOYEBBIE MapaMeTphl | MEXaTPOHHBIX U | KOHCTPYKTOPCKOM MeXaTPOHHBIX U | B obnacTi pa3paboOTKU U HCCIIeIOBaHHS
U BBITIOJIHATH JEATCIBHOCTD | JUIA nozdopa | poOOTOTEXHHYECKUX YPOBHAX  JIOIYCKAaIOTCS | POOOTOTEXHUYECKUX MEXaTPOHHBIX M POOOTOTEXHUYECKHUX
1no noabopy KOMIOHEHTOB | KOMIIOHEHTOB CHCTEM YIIECTBEHHBIE OIIMOKH, | CUCTEM. CHUCTE€M;  WU3JOXKEHHE  IOIY4YEeHHBIX
MPOEKTHPYEMBIX H3JICIUH HCTIpaBIICHHBIC c 3HAHHUH TMIOJTHOE, CHCTEMHOE;

TTOMOIIBIO JIONTYCKAIOTCSl ~ €MHUYHBIE  OLIMOKH,

MIPENoAaBaTesL. CaMOCTOSTENIHO ~ WCIIPABISIEMBbIE  TIPU

cobecenoBaHNN
TIK-2. Crocoben | UIIK-2.2. Peamusyer | Wznoxenue yaeOHoro | dparMeHTapHEIE, Bnageer 3HaHUAMH | MIMeeT riiyOOKWe 3HAHWS CHHTaKCUCA U
BBINIOJIHATh  JIGWCTBHUSA MO | TMPOLETYPHI Mareprasia 0ecCHCTEeMHOE, | MOBEPXHOCTHBIE 3HAHMS | sSI3bIKa MPOTPAMMHPBAHHS | CEMAHTUKH S3bIKa MPOTPaMMHPOBAHUS
MIPOEKTUPOBAHUIO U | aBTOMaTH3MPOBAHHOIO | HE 3HA€T CHHTAKCHC U | CHMHTaKcHca U | IpOrpaMMHUPOBAHHUSA BBICOKOTO YpPOBHS; B IIOJTHON Mepe
aHaTM3y MEXaTPOHHBIX U | MPOEKTUPOBAHUA CEMaHTHKY SI3BIKA | CEMaHTHUKU SI3BIKA | BBICOKOT'O YPOHS; | BIaJeeT HAaBBIKAMU IPOEKTUPOBAHUS
POOGOTOTEXHUYECKUX KOMITOHEHTOB HIpOTrpaMMHUPOBAHUS HIpOTrpaMMHUPOBAHUS croco0eH BBITIOJIHATE | IMPOCTHIX MPOTPaMM U pean3aliii UX Ha
CHCTEM, UCTIOJIb3YSI METOABI | MEXaTPOHHBIX CHUCTEM, | BBICOKOTO YPOBHS, | BBICOKOTO YPOBHA. | pealu3aldi0  MPOCTHIX | A3BIKE MPOrPaMMHPOBAHUS BBICOKOTO
MPOEKTHPOBOYHBIX U | CHCTEM YIpaBJIEHUS W | HECIIOCOOGH  BHIMONHATH | [locpeacTBEHHO pelraeT | anropuTMOB Ha  sI3BI€ | YPOBHS.
MPOBEPOYHBIX PACUETOB, a | OTAETHHBIX Y3JI0B | pean3anuio MPOCTHIX | 33Ja4dl IO pealu3aliy | MPOTPaMMUPOBAHUS
TaKxKe cpexncTBa | poOOTOB C | arOPUTMOB  Ha  SI3BIKE | MPOCTBIX AJTOPUTMOB Ha | BBICOKOTO YPOBHS;
BBIYHMCIINTEIBHON TEXHWKH | MCHOJIB30BaHUEM MIPOrPaMMHUPOBAHUS SI3BIKE JIOTIyCKaeT
u naketsl CAIIP. NPUKJIAJHBIX TIAKETOB | BBICOKOTO YPOBHS MIPOrpaMMHPOBaHUS HEe3HAYMTENbHbIE
porpamMmm BBICOKOTO YPOBHSI. OIMOKH, KOTOpHIE caM
UCTIPABIISIET;
KOMMEHTUPYET

BBITIOJIHACMBIC HCﬁCTBHH
HC BCECraa TOYHO.
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Ounenka Kpurtepnu onennBanns

OLCHKY «OTJIUYHO» 3aCIIyKUBACT CTYACHT, OCBOMBIITHIA 3HaHUA, YMECHUS,

Bricokuu ypoBeHb «5» KOMIIETEHIINY ¥ TEOPETHICCKHUIA MaTepral 0e3 mpoOeIoB; BEITOIHUBIINI BCe 3a1aHuS,
(oTIIMYHO) MpeyCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha BBICOKOM KaueCTBEHHOM YPOBHE;
NPaKTHYECKUE HAaBBIKU MTPOPECCHOHAIBEHOTO MPUMEHEHHS OCBOCHHBIX 3HAHUH
c(OpMHUPOBaAHBI.

Cpenuuil ypoBeHb «4»

OLICHKY «X0poHI0» 3aClIyKUBACT CTYACHT, IPAKTUYCCKHU MOJTHOCTBIO OCBOUBIIIHUH
3HaHUA, YMCHHSA, KOMIICTCHIUU U TeOpeTI/I‘{eCKI/Iﬁ Martepuall, y'-Ie6HI>Ie 3aJaHHus HC
OLCHCHBI MaKCHUMaJIbHBIM YHCJIOM 6ann013, B OCHOBHOM C(l)OpMI/IpOBaJ'I MMPAKTUYCCKUC
HaBbIKH.

(xoporio)

IToporoBsriii ypoBeHb «3»
(YooBIeTBOPUTEIHHO)

OIICHKY «yAOBJIETBOPUTEIBHO)» 3aCITy)KABACT CTYJICHT, YACTHYHO C podeaaMu
OCBOMBIINI 3HAHHS, YMCHUSI, KOMIICTCHIIMU U TEOPETUUECKUI MaTepHal, MHOTHE
ydeOHbIe 3aJaHus JTHO0 HE BHITIONHWIL, JINOO OHHU OIICHEHBI YACIOM 0aJlIIOB OJIM3KUAM K
MHHHUMAaJIbHOMY, HEKOTOPBIE MPAKTUUECKHE HABBIKUA HE CPOPMHUPOBAHBI.

OLICHKY «HCYIAOBJICTBOPUTECIHLHO» 3aC/Iy’KUBACT CTYACHT, HC OCBOMBIIHM 3HaHUs,

MuHuManbHbIi yPOBEHb «2» | yMeHus, KOMIETEHIMH I TEOPETHUCCKHI MaTepHal, yaeOHbIe 3a1aHNs HE BBIIOJTHUI,

(HEeyIOBIIETBOPHUTEIBHO)

MPAaKTUYCCKUE HABBIKU HE CHOPMHUPOBAHBI.

=

6. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOHasi inTeparypa, ne4yaTHble U31aHusA O0UOJIMOTEYHOro (poHIA

Allen B. Downey. Think Python. https://greenteapress.com/wp/think-python-2e/

2. Allen B. Downey. Think Python. Jlroburtenbckuii iepeBoj; Ha pycckuii si3pik. Kuura B hopmate
pdf
3. Ownmnaiin yueOnuk Python ot W3Schools. https://www.w3schools.com/python/

agrwdE

6.2. CnpaBouHo-0ubmorpaduyeckas Jureparypa

Hoxymenrarst Numpy https://numpy.org/doc/1.21/
JHoxkymenrarust OpenCV https://docs.opencv.org/4.5.4/
Hokymenranus Keras https://keras.io/api/

Hoxymenranus TensorFlow https://www.tensorflow.org/api_docs
Hoxymenrarust Pytorch https://pytorch.org/docs/stable/index.html

6.3 IlepeyeHb sKypHAJIOB 10 NPO(PUIIO TUCHUIIIMHBI:

Teopernuecknii W NPUKIAJHOM  HAy4YHO-TEXHHYECKMM  KypHan  «MexaTpoHHKa,
aBroMaru3anus, yrpasierue» (https://mech.novtex.ru/jour).

Kypuan «Mup kommbroTepHON aBromatu3anuuy (hitp://www.mka.ru/).

Kypuan «[IpubopocTpoeHre U cpeacTBa aBTOMATH3AIMW», WH()OPMAIMOHHO-CIPABOYHOE
noco6wue (http://psa.tgizd.ru/)

Kypnan «THpopMaTH3aLus U CHCTEMBI yIIpaBIeHUs B MpoMblIiieHHocTm» (https://isup.ru/)
XKypuan «CoBpeMeHHbIe TexHOMOTHK aBToMartu3aiumy» (http://www.cta.ru)

. MeTozmqecm/le YKa3aHusl, pCKOMEHIAUUH U APYIrue MaTepuajbl K 3AHATUAM

YyeOHo-MeToauueckoe nocodue «Memooduueckue yKazaHus no 8blNOJIHEHUN) 1a00pAmMOpPHOU
pabomsi Nel. PazpaboTKa IPOCTBHIX CKPUIITOBY

YuebHo-MeTonuueckoe mocodue «Memoouueckue yKazaHus no 8bINOJHEHUIO 1a00pamopHol
pabomwi Ne2. @yukyuuy

YuebHo-MeTonuueckoe nocodue «Memoouueckue yKazanus no 8bINOJHEHUIO 1a00pamopHol
pabomsi Ne3. Peanuzanusi KIIacCOB M HACJICIOBAHUE

YuebHo-MeTonuueckoe nocoone «Memoouueckue yKazanus no 8bINOJHEHUIO 1a00pamopHol
pabomul Ne4. Pabora ¢ Tabnuniamu B popmare CSV u nocrpoenue rpadukoB»
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https://greenteapress.com/wp/think-python-2e/
https://bitbucket.org/thinkpython_ru/book/raw/6fe2f6467ba87922713c62a108beb640146e49b1/book.pdf
https://bitbucket.org/thinkpython_ru/book/raw/6fe2f6467ba87922713c62a108beb640146e49b1/book.pdf
https://www.w3schools.com/python/
https://numpy.org/doc/1.21/
https://docs.opencv.org/4.5.4/
https://pytorch.org/docs/stable/index.html
https://mech.novtex.ru/jour
http://www.mka.ru/
http://psa.tgizd.ru/
https://isup.ru/
http://www.cta.ru/

10.

11.

Y4ebHo-MeToruecKoe nocodue «Memoouueckue YKa3anus no 8bINOIHEHUIO 1aO0pAMOpPHOLL
pabomur Ne5 Pabota ¢ nanupiMu B popmate JSON u apryMeHThl KOMaHJHON CTPOKHY
Y4yeOHo-MeTouueckoe nocodue «Memoouueckue yKazaHus no 8blNOJHEHUIO 1A00PAMOPHOU
pabomul Ne6. BeraucieHus: ¢ MaCCUBaMU»

Y4yeOHo-MeTouueckoe nocodue «Memoouueckue yKazanus no 8blNOJHEHUN) 1a00PAMOPHOL
pabomuvr Ne7. O6paboTka U300paKeHUN»

Y4eOHo-MeTouueckoe nocodue «Memoouueckue yKazanus no 8blNOJHEHUIO 1A00PAMOPHOU
pabomul Ne§. OcHo6bl KOMNLIOMEPHO20 3PEHUsL U paboOma ¢ 8UOEO »

Y4ebHo-MeToauueckoe nocodue «Memoouueckue yKazanus no 8blNOJHEHUI) 1A00PAMOPHOL
pabomul Ne9. Paspabomka epaghuueckux unmepgheticos ¢ nomowwvio oubauomexu Tkintery
YyeOHo-MeToauueckoe nocodue «Memoouueckue yKazanus no 8blNOJHEHUIO 1a00PAMOPHOL
pabomuvl Nel(. Bzaumooeticmsue ¢ B/] SQLite uz Python»

YuebHo-meroauueckoe mocodue «lIporpammupoBanne wu anropurmuzanus. KparTkuii
KOHCIIEKT JICKIIUI»

7. HWHOPOPMALIMWOHHOE OBECHEYEHUE JUCHUIIJIMHBI

Y4eOHbIi mporece Mo JAUCHUTUIMHE 00eCIiedeH HEOOXOAMMBIM KOMIUIEKTOM JTHIICH3MOHHOTO U
CBOOOZHO pacHpOCTPaHSEMOr0 MPOrPaMMHOrO OOECIeueHHus, B TOM YHCIE OTEUECTBEHHOTO
IIPOM3BOJICTBA (COCTaB IO AMCLUUILIMHE onpezesieH B HacTosmed P/l n nopiexuT oOHOBIEHHIO
IpU HEOOXOIUMOCTH ).

7.1. IlepeyeHnnb pecypcoB HH(POPMAIIHOHHO-TeJIeKOMMYHUKALMOHHOI ceTH « AHTepHeT»,

HEO0XOAUMBIX [IJIS OCBOCHU S JUCHUIIMHBI (MOXYJISA)

1. Hayunas snextponnas 6ubnuoreka E-LIBRARY .ru. — Pexxum nocryna:
http://elibrary.ru/defaultx.asp

1. Hayuno-texauueckas oubamorexka HI'TY: http://www.nntu.ru/RUS/biblioteka/bibl.html.

2. DnexTpoHHas OuOnanoTeyHas cuctema [IOBODKCKOTO TOCYAAPCTBEHHOIO YHHBEPCHUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum poctyma:_http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

3. DnekTpoHHO-OmOIuoTeyHas cucteMa Znanium.com [DNEeKTpOHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.

4. OtkpsiToe 0Opa3oBaHue [DIEKTPOHHBINH pecypc]. - Peskum moctyma: https://openedu.ru/. -
3arn ¢ ’KpaHa.

5. ba3sl panHbIX Bceepoccuilckoro MHCTHTYyTa HaydyHOW M TEXHHYECKOM WHGpoOpMalnuu
(BUHUTU PAH) mo ecrecTBEHHBIM, TOYHBIM M TEXHHYECKHMM HayKaM OJIEKTPOHHBIN
pecypc]. - Pexxum moctyma: http://www.viniti.ru. — 3arm. ¢ skpaHa.

6. YHuBepcuterckas mHpopmannonHas cucrtema Poccus [DnmekTpoHHBIN pecype]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3aru. ¢ ’3xpaHa.

7. Poccuiickuit oOpa3zoBarenbHbIi mopTai. http://www.school.edu.ru/default.asp

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecnevyeHnsl 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ta6auna 7 - IlepevyeHb 3J1eKTPOHHBIX OMOJIUOTEYHBIX CHCTEM

Ne HaunmenoBanue 9bC Ccbliika, M0 KOTOPOi
OCYIIECTBJISIETCS IOCTYH K
9bC
1 2 3
1 KoHcysnbTanT ~ cTyzmeHTa.  ODiieKTpoHHass — OuOmuoteka |  http://www.studentlibrary.ru/
TEXHUYECKOTO By3a
2 DNeKTPOHHO-OUOMHMoTeUHas cucremMa JlaHb https://e.lanbook.com/
3 Ob6pasoBarensHas miatgopma FOpait https://urait.ru/

B tabmuue 8 ykazaH nepeuenv auyeH3UOHHO20 U CBODOOHO pPACNPOCMPAHAEMO20

npocpammHroco 06€CI’Z€I£€HM}1, 6 NMoM 4ducijiie omevecmeeHHo20 npou%’odcm@a.
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http://elibrary.ru/defaultx.asp
http://www.nntu.ru/RUS/biblioteka/bibl.html
http://www.ecorussia.info/ru
http://znanium.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.school.edu.ru/default.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/

Ta6auna 8 - Ilepeyenb NporpaMMHOro odecne4eHust

IIporpammHoe odecneueHne, HCMOJIb3yeMOe B YHHBEPCUTETE HA I[IporpammHuoe odecnevuenne
JAOTOBOPHOIi 0OCHOBE CBOOOHOI0 PACPOCTPAHEHMSI
1 2
Microsoft Windows 7 (moamucka MSDN 4689, moamuicka Open Office 4.1.1 (muuensus
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14) Apache License 2.0)
Visual Studio 2008 (moamucka DreamSpark Adobe Acrobat Reader (FreeWare)
Premium, morosop NeTr113003 ot 25.09.14)
Microsoft Office Professional Plus 2007 (sutiensust Ne 42470655)
Microsoft Office (uuenzust Ne 43178972)

B tabmume 9 ykazan mnepedeHb npodeccHOHaIbHBIX 0a3 JaHHBIX M HH(POPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AOoCTyn (yIaleHHBIH AOCTym). JlaHHBI mepedeHb
MOJJICKUT OOHOBIIEHUIO B co0TBeTCTBUU ¢ TpeboBanusimu OI'OC BO.

B nmanHoM pasnene npuBeneHbI pecypchl (CCHUIKM HAa CaMThl), HA KOTOPBIX MOKHO HaWTH
MOJIE3HYIO Ui Kypca MH(POPMAIUIO, B T.4. CTATUCTUYECKUE WM CIIPABOYHBIC JIAaHHBIC, yueOHbIE
MaTepuaibl, OHJIAWH KypChl U T.I.

Tabmuma 9 - IlepeuyeHb coBpeMeHHBIX MNpodecCHOHANBHBIX 0a3 JaHHBIX H
HMH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
Ne HaumeHnoBanne npodeccHOHAILHOM 0a3bI TaHHBIX, Hoctyn k pecypcey (yaaJieHHbIi 10CTyN
HH(OPMALNHOHHO-CIIPABOYHOI CHCTEMBI € YKa3aHHeM CCBLIKH/MOCTYN U3
JIOKAJIbHON CeTH YHUBEPCUTETA)
1 2 3
https://www.gost.ru/portal/gost
1 | baza mannbix crangaptoB u perimameaToB POCCTAHJJAPT //home/standarts
2 | DnektpoHHas 6a3a M30paHHBIX cTarel 1o ¢unocodun http://www.philosophy.ru/
3 EnuHbBII  apXuB DKOHOMHYECKHX W  COIMOJIIOTHYECKHX htto://sophist.hse.ru/data_access.shtml
JIaHHBIX
4 ba3er nmanneix HanmoHampbHOTO COBETa MO  OIGHOYHOM http://Www.ncva.ru
JIeSITEIbHOCTH
5 | CnpaBounas npaBoBas cucreMa «Koncynbsrantl imrocy JIOCTYT U3 JIOKAIILHOM CEeTH
6 | Madopmanmonno-cripaBouHas cuctema «Texkcrmepr» JIOCTYT U3 JIOKAIILHOM CEeTH

8. OBPA3OBATEJIBHBIE PECYPCBI IJI5s1 UTHBAJIMOB U JIUI] C OB3
B Ttabmume 10 ykazaH mepedeHb 00pa30BaTENBHBIX PECYPCOB, HMMEIOMMX (OPMEI,
a/IalITUPOBaHHbIE K OTPAaHMYCHHMSM HX 3/I0pPOBBS, a TaKKe CBEICHUS O HAJTUYUU CIELUATbHBIX
TEXHUYECKUX CpPEICTB OOYYCHHs KOJUIEKTUBHOTO W WHIMUBUAYAJHHOTO IOJIb30BaHMs. [Ipu
3aroJIHEHUH TaONUIBI MOXeET ObITh HCIOJIb30BaHAa WH(pOpMalMs, pa3MelleHHass B MoApaszene
«loctymHass cpema» crnenmamu3upoBaHHOro pasmena caWrta HI'TY  «Csenmenus 00
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Ta6auna 10 - O6pa3oBare/ibHbIe pecypchl Ui HHBAJAMA0B 1 ul ¢ OB3

Ne IlepedyeHb 00pa3oBaTeIbHBIX PECYPCOB, CaeneHnsl 0 HAINYHH CHENUATIBHBIX
NMPHUCIOCOOJIEHHBIX I HCMOJI30BAHUA TEeXHUYECKHUX CPEeICTB 00ydeHUsI
HHBaJuaamMu 1 aunamu ¢ OB3 KOJIJIEKTHBHOTO U HHIMBHUAYAJIbHOT0
MOJIb30BaAHNS
1 2 3
1 ObC «KoHCYIBTaHT CTYICHTA 03BYYKa KHHT W YBEeIWUICHHUE mpudTa
SEC «Tanby CHeHATLHOE M06HJ1LH0(E MPUIOKEHUE -
2 CHUHTE3aTOP PEYU, KOTOPHIN BOCIIPOU3BOIUT
TEKCThI KHAT ¥ MCHIO HaBUTaI[UU
3 OBbC «tOpaiiT BEPCHS TS CIIA00BHISIITIX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHME, HEOBXO/MUMOE JJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHble ayAUTOPUH [T

MPOBEICHUS

B mabauye 11 nepeuucnenwvi:
- yuebHvle ayoumopuu 0Jisi NPOBeOeHUsl YHeOHbIX 3aHAMUL, OCHAUleHHble 000PY008aHUEM U

MeXHUYeCKUMU CPeOCEAMU 00YUeHUsl,

-nomewjerus. Ol CAMOCMOSMENbHOU  pabombl
OCHAWeHbl KOMNbIOMEPHOU MEXHUKOU C 803MOICHOCMbIO NOOKIIOYEHUs. K cemu «HMumepnemy» u
obecneuenuem 00CMyna 8 dNeKmMpoHHYI0. UHpopMayuoHHo-o0bpazosamenvryio cpedy HI'TY.

3aHATUH MO TUCHUIUIMHE, OCHAIIEHBI 000PYA0BaHUEM
U TEXHUYECKHUMHU CPEJCTBAMU O0YUYEHHUs, COCTaB KOTOPBIX ONPENEIEH B JaHHOM pa3Jiele.

obyuarowuxcs, Komopwvie OO0JHCHb

Ta6auna 11 - OcHAIIEHHOCTh ayAMTOPHIl ¥ NMOMeEIIeHHI IS CaMOCTOSTeJbHOH pPadoThI
CTYEHTOB IO AUCHUILINHE

HaumenoBanue
ayAuTOpHii U OMeleHu i
JIJIS CAMOCTOATEILHOM
padoTsbl

OcHaleHHOCTh ayUTOpHii
NOMEIIeHUH ¥ MoOMelleHUu i 115
CaMOCTOSITEJbLHOU PadoThI

IlepeyeHnb JMIEH3NOHHOTO MPOTPAMMHOTIO
o0ecreyeHus.
PexkBH3UTHI MOATBEP:KAAIOIIET0 JOKYMEHTA

3218

MyneTume guitHast
ayauropus (I
TIPOBEJCHUS 3aHATUI
JIEKITHOHHOTO U
CEMHHApCKOro THIIA,
TPYIIOBBIX U
UHIUBUAYATbHBIX
KOHCYJIbTallUi, TEKYIIEro
KOHTPOJISL U
MIPOMEKYTOUHOH
aTTecTaluu, KypcoBOTO
MIPOEKTUPOBAHMS,
BBINIOJIHEHUS] KyPCOBBIX
pabot)

1. locka menoBas - 1 mit.

2. MynbTUMEaUIHBIN TPOEKTOP,
Epson EB-X143 - 1 mT.

3. IlepcoHanbHble KOMITBIOTEPHI,
AMD FX4100/4 Gb RAM/AMD
RADEON 6450/HDD 250, 6e3
MOJKIIIOUEHHs K UHTepHeTY - 14
IIT.

4. Pabouee mecTo cryzneHTa - 32

Windows 8 professional (ABropu3zannoHHbI#
HoMep nuueH3uara 91194359zze1411, Homep
aunensud 61196358); Dr.Web (c¢/u S684-LRQ5-
U7NH-BE97 ot 11.05.22).

Pacnpoctpansemoe 1o cBOOOAHOM
manensuu:Adobe Acrobat Reader DC-Russian;
ERP l'amaktuka 7.1; VMWare Workstation
Player; AnyLogic 8.3; GPSS WORLD student
version;VISUAL STUDIO community;

4116

KOMIIBIOTEPHBIN KJIACC -
nomenienue aias CPC,
KypCOBOTO
MIPOCKTUPOBAHUA
(BBIMOJTHEHUS KYPCOBBIX
pabor), r. Hikuuit
Hosropon, yi1. Mununa
28B

1. locka menoBas - 1 mit.
2. TIK (AMD Ryzen 7 PRO 3700 8-
core 3.59 GHz, NVIDIA 1050ti,
0O3Y 16 Gb, HDD 1 Tb, SSD 128
Gb) (6) B cocTaBe JTOKaIBHOM
BBIYUCIIUTENILHON CETH C
MOIKIFOUCHHUEM K HHTEPHETY
3. PaGouee mecTo cTyzneHTa - 6

1. OC Windows XP(x32), TUIIeH3Hs 10
noanucke MSDN (moroBop
DreamSparkNeTr113003 ot 25.09.14).

2. Microsoft Office Professional Plus 2010
Russian Open License Pack
NoLevelAcademicEdition, akT npemocraBieHusI
mpaB NeUs000193 ot 30.07.2012.

3. Ilporpamma: EMS

SERVER unc-file01 001279d3442f

69D5 5FE9"

Adem 90st_2015_12 04 F123F321FOF.

4. PactipoctpansemMoe 1o cBOOOTHO JTHIICH3HU:
GPSS World Student Version 4.3.5;

Python Version 2.7_3.1; My SQL

4209

KomnbrotepHslii Kiace st
TIPOBEJICHUS 3aHATHH C
HCIIOJIb30BaHHEM
KOMITBIOTEPOB
(;rabopartopHele U
NpaKkTHYeCcKue paboThl) ¢
BO3MOXKHOCTBIO
CaMOCTOSITENILHOM PaboTHI
cryaenros UITTM.
CamocrostenbHas padbora

IlepcoHanbHbIE KOMIIBIOTEPHI

1) Celeron 1.7/0.5 gb/SIS 632/HDD
40 GB - 6 mityk

2) Pentium €5500/2 gb/AMD
RADEON 5450/HDD 250 GB - 10
MITYK;

3) Cepsep Athlon x2 4400/4 gb/
ATI X300/HDD ITB ¢
BO3MO>KHOCTBIO TIOJIKJIIOUSHHUS K
MHTEPHETY

4)Hoyt0yk Toshiba Satellite L40-

Windows 7 Starter( DreamSpark Premium,
norosop NeTr113003 ot 25.09.14), Windows XP,
Prof, S/P3 (moxnmcka Dream Spark Premium,
qorosop NeTr113003 or 25.09.14); Office
2007(DreamSpark Premium, morosop
NeTr113003 ot 25.09.14) Dr.Web (c/a H365-
W77K-B5HP-N346 ot 31.05.2021); APM
WinMashine(®3-649/2006) Windows server
2012 (ABTOpU3aLIMOHHBINA HOMEp JIMLIEH3UATA
91194359zze1411, Homep smuensun 61196358);
Pacnipoctpansiemoe no cBo001HO# auneH3uu: T-
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Ne HaumenoBanue OcHaleHHOCTh ayUTOpHii IlepeyeHs JHIIEH3HOHHOTO0 MPOrPAMMHOI0
ayIUMTOPUIi M MOMelleHui noMelleHn ¥ noMelneHuu ast odecmevyeHms.
JIJIS CAMOCTOSATEILHOM CaMOCTOSITEIbHOI padoThl PexBHM3UTHI NOATBEPKAAOLIET0 JOKYMEHTA
padoThI
CTYICHTOB 0€3 BBIXOZa B 17T (mnst mpoekropos B aya.4204 u | flex docs 12 (OsnakomuTensHas Bepeust); ERP
HHTEpHET. 4204a) lanmaxTuka 7.1; MBTYVY 3.7; Texnollpo 9; GPSS;
PaGouee mecto crymenta - 16 PSS WORLD student version; SciLab 4.1.2 ;T-
flex 15 YueGnas Bepcus
Dr.Web (c/u S684-LRQ5-U7NH-BE97 ot
11.05.22)

10. METOAUYECKHUE PEKOMEH/JIALIUU OBYYAIOIIIUMCH
1O OCBOEHMIO JNCHUITJIMHBI

10.1. O0mme MeTOoAMYECKHE PEKOMEHIAIMHU 1JIsl 00Yy4aI0UIUXCHA 0 OCBOCHUIO THCIUTIINHBI,
o0pa3oBaTe/ibHbIe TEXHOJIOTHH

Hucuumnuna «[IporpaMmmupoBaHue W aITOPUTMHUBALHUSY PeAU3yeTCsl MOCPEACTBOM
IIPOBEJCHUS] KOHTAaKTHOW paboThl ¢ 00ydaromuMuUcs (BKIJIIOYask MIPOBEIEHUE TEKYILEro KOHTPOIS
YCIIEBAEMOCTH ), CAMOCTOSTEIHbHON Pa0OThI 00YYAIONINXCS U IPOMEXKYTOYHOM aTTECTALIUU.

KonTaktHas paboTa MOXET ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKXKe MPOBOJUTHCS B
9NIEKTPOHHONW HH(OPMAIIMOHHO-00pa3oBaTenbHON cpene yHuBepcutera (maiee - OUOC). B
CIy4yae TMPOBEJCHUSI YaCTU KOHTaKTHOM paboThl mo aucturimHe B DMMOC (B COOTBETCTBUU C
pacnrcaHueM Y4eOHBIX 3aHATHH), TPYAOEMKOCTh KOHTakTHOH pabora B DUOC sKkBHBalleHTHa
ayIUTOPHOM padore.

I[Ipu mnpenogaBanuu  guciuiuinHbl  «[IporpamMmmupoBanue ©  anTOPUTMH3ALIM,
UCTIONB3YIOTCS  COBpPEMEHHBIE  00pa30BaTeNbHBIE TEXHOJOTHUH, MO3BOJISIOIINE ITOBBICUTH
AKTUBHOCTb CTYJEHTOB IIPM OCBOCHHM MaTepuajla Kypca M IpPEeIOoCTaBUTb UM BO3MOYKHOCTB
3¢ (PEKTUBHO peain30BaTh Yachl CAMOCTOSTEIILHON PabOTHI.

Becpb nexknmoHHBIN MaTepuall Kypca COINPOBOXKAAETCS KOMIIBIOTEPHBIMU IPE3CHTALUAMU,
B KOTOPBIX HAIJIAJHO MPENOJHOCATCS MaTepual pasiMYHBIX pa3JesioB Kypca U 4YTO Jaer
BO3MOXHOCTh OOCYAMTh MaTepuall cO CTYACHTaMH BO BpeMsl UTECHHUs JIEKIUH, aKTUBHPOBaTh UX
JIeSITeNIbHOCTh IIPU OCBOEHUH MaTepHaa.

Ha nexkuumsix, 1a00OpaTOpHBIX 3aHATHSAX pPEAIM3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTUH,
IIPUBETCTBYIOTCSI BOIIPOCHI M O0CYKIEHUS, UCTIOIb3YETCs JINYHOCTHO-OPUEHTUPOBAHHBIN MOJIXO/,
TEXHOJIOTUSI PadOThl B MaJIbIX TpYIIax, YTO IMO3BOJSET CTYIEHTaM MpOSBUTH ceOsl, MOIYyYUTh
HAaBBbIKU CAMOCTOSITEIIbHOTO U3y4YEHHs MaTepralla, BEIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce Bompochl, BO3HHKIIME IpPHU CaMOCTOSATENbHOW paboTe Haj JOMAIIHUM 3a/laHueM
MoAPOOHO pazOuparoTCs Ha TA0OPATOPHBIX 3aHATUIX U JeKIHsIX. [IpoBoasTCS MHANBUIYaTbHBIE
IPYIIOBBIE KOHCYJIBTALlUU C HCIOJIB30BAHUEM, KaK BCTPEY CTYACHTAMH, TaK U COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHN: YaT, JIEKTpOHHAas mo4rta, Skype.

Wunnuupyercs akTUBHOCTh CTYJIEHTOB, IOOUIPSETCS 3aJaHHue JIOOBIX BOIPOCOB IO
MaTepuany, NPaKTHUKYeTCSd WHIUBUAYalbHBIH OTBET Ha BOIPOCHI CTY/IEHTa, PEKOMEHAYIOTCS
METOJIbl YCIEIIHOIO CAMOCTOSITEILHOTO YCBOCHMsI MaTepHalla B 3aBHCHUMOCTH OT YPOBHS €ro
0a30BOIi MOJITOTOBKH.

Jlnst OLleHKM 3HaHUM, YMEHUH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIIETEHIMH
NpUMEHsieTCs OaNIbHO-PEHUTHHIOBasi CUCTEMa KOHTPOJS M OLIEHKH YCIIEBAaEMOCTH CTYAECHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

[IpomexyTouHas aTrecTtanus NOPOBOAUTCA B (QopMe HK3aMeHa C YYeTOM TeKyuliei
ycnieBaeMocTH. Ilo uroram Tekymiel ycrneBaeMOCTH CTYACHTY MOXET OBbITh BBHICTABIICHA OICHKA
0 TPOMEXKYTOYHOM aTTecTallid B COOTBETCTBHM 3a HAaOpaHHBIMH 3a CEeMecTp Oajiamu.
CrynenraMm, HAOpaBUIMM B XOJI€ TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH MO auciuiuinHe ot 61 mo 100
0a/JIOB U BBHINOJHUBLIMM BCE 00s3aTeNbHbIE BUABI 3allJIAHUPOBAHHBIX Y4YEOHBIX 3aHATUH, IO
pELICHHIO TpernoiaBaTess 0e3 MPOX0XkKISHH TPOMEKYTOUHON aTTECTAIIUN BBICTABIISIETCS OLICHKA
B COOTBETCTBUU CO IIKAJION OLEHKU PE3yIbTATOB OCBOCHUS TUCIUIINHBI.
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PesyabraT 00yyeHus cuurtaercss cOpMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIEpKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSAX CTYIEHT
MCUEPIIBIBAIOIIE, MTOCIIEIOBATEIbHO, YETKO M JIOTHUECKH M3JIaraeT yuyeOHbI MaTepuai; cBOOOIHO
CIpaBJseTCA C 3aJayaMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOIb3YET B OTBETE
JIOTIOJTHUTENbHBIN MaTepuasl. Bce mpemycMmoTpeHHble pabouell yueOHON mporpamMMol 3aJaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMH TpeOOBAaHUSIMU, CTYIACHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYECHHBIC PE3YyJbTaThbl, IPOSABISIET CAMOCTOSTEIBHOCTh IIPU  BBIOJIHEHUU
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX cobOeceioBaHUSX CTYAEHT
MOCJIEIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO M3JaraeT y4eOHBIA MaTepuall; CIpaBiseTcs ¢
3aJayaMy, BOINPOCaMU M JPYTMMH BUAAMH 3aJaHHi, TpeOyroluxX NPUMEHEHHs 3HAHUM; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOEH aHAIM3UPOBAThH MOJYYCHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSITEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUN

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IIPU BBIIIOJTHEHUN
3a/laHuil HE JEMOHCTPHUPYET 3HAHUK y4yeOHOro marepuala, JOIMYCKaeT OUIMOKH, HEyBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIOJIHAET 3a/laHusi, HE JEMOHCTPHUPYET HEOOXOAUMBIX YMEHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YMCJIOM 0OajuloB HIDKE TPEX MO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKkazaHus A5 3aHATHH JIEKIIMOHHOTO THIIA
JIeKUMOHHBIN KypC MIPEAIONAracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB

TEMaTHUYECKOro MjIaHa. B xo/ie TeKIMOHHBIX 3aHATHI PaCKpbhIBAIOTCS 0a30BbIE BOIIPOCHI B paMKax
Kaxa0oi tembl aucuuiuinHbl (Tabmumna 4). O003HaYalOTCS KIIOYEBBIE aCMEKThl TEM, a TaKXke
JIeNaloTCs aKLEHThl Ha HauOosiee CIIOKHBIE M BaXKHbIE IIOJIOKEHUS H3y4yaeMoro Marepuana.
Marepuansl JIeKUMH  SIBISIOTCS ONOPHOM OCHOBOM Ui MOJIrOTOBKM OOy4aromuxcst K
IPAKTUYECKUM 3aHSTUSM / 1abOpaTOpHBIM paboTaM M BBINOJIHEHUS 3aJaHUN CaMOCTOSITENbHOM
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOM
aTTECTalMy 10 TUCHHILINHE.

B xone neKIMOHHBIX 3aHATUH PEKOMEHIYeTCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOro
Marepuana.

10.3. MeToanyecKkue yKa3aHusi MO OCBOCHHIO THCIHMIIIMHBI HA 1a00PaTOPHBIX padoTax
ITonroToBKy K KaxJ10i 1abopaTopHON paboTe CTyAEHT AOKEH HauaTh C O3HAKOMJIEHHUS C
IIJIAaHOM 3aHATHA, KOTOpI:Iﬁ OTpaXacT COACPIKAHUC npennomeHHoﬁ TEMBI. Ka)K)IafI BBIITOJIHEHHAaA
pabota ¢ 0(OpMIIEHHBIM OTYETOM U MOJICKHUT 3aAILUTE Y MPETOAABATES.
ITpu oneHnBaHUN Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:
— KaQueCTBO BBIMOJHEHUS JKCIEPUMEHTAIBHO-TIPAKTUYECKONH YacTH paboThl M CTENEHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUSIM;
— KayecTBO 0OpMIICHHUS OTUEeTa 1O padoTe;
— Ka4YC€CTBO YCTHBIX OTBECTOB HA KOHTPOJIbHBIC BOITPOCHI ITPH 3aINUTE pa6OTBI.

10.4. MeToanuyeckne yKa3aHus Mo CaMOCTOSITEIbLHOI padoTe 00yJaroumuxcs

CaMocTtosiTenpbHast paboTa oOecrmeynBaeT MOATOTOBKY OOYdYaOIIerocs K ayIuTOPHBIM
3aHATUAM M MEPONPUSTUIM TEKYLIEro KOHTPOJS U MPOMEKYTOYHOW aTTecTally MO H3ydaeMoii
JUCHUITIINHE. Pe3y.]'H>TaTBI 3TOU MNOATOTOBKH MPOSABJIAIOTCA B AKTUBHOCTH 06yqa}omer OCA Ha
3aHATUAX M B KadyeCTBE BBIMOJHEHHBIX NPAKTHUUECKUX 3aJaHUM U Jpyrux (opM TEeKyIIero
KOHTPOJIA.

[Ipu BBITOTHEHUM 3alaHUM N7 CAMOCTOSITEIHHOM PabOThI PEKOMEHAYeTCS MpopadoTka
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MaTepUANIOB JIEKIMH MO KAKIOW NPOUAECHHOM TEME, a TaKKe H3YYEHUE PEKOMEHIYEMOU
JIUTEpaTyphl, Mpe/icTaBieHHON B Pasznene 6.

B mpouecce camoctosiTensHON paboThl IPY U3Y4EeHUU AUCUUILIMHBL «lIporpaMMupoBaHue
U QITOPUTMHU3ALMS» CTYAEHTBl MOryT pa0oTaTh Ha KOMIIBIOTEpE B CHELUATU3MPOBAHHBIX
AyJIUTOPUSAX JJISi CaMOCTOATENbHOW paboThl (ykasaHo B Tabmune 11). B ayautopusx umeercs
JOCTYIl 4epe3 HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHYIO ceTh «VIHTEepHET» K 3IIEKTPOHHOMH
uHpOpMaLMOHHO-00pa3oBarenbHOi cpene yHusepcureta (QMOC) u anekTpoHHON OHOIMOTEYHOM
cucreme (OBC), rae B 37I€KTPOHHOM BHJE PACHOJAraroTcsl yuyeOHble M y4eOHO-METOIUYECKue
MaTepuaibl, KOTOPbIE MOTYT OBITh MCIOJIb30BaHBI /ISl CAMOCTOSITENIbHON pabOThl IpU U3YUEHUH
JUCLUTUIMHBL.

st oOydaromuxcs Mo 3a04HOM (opMe OOydeHHsT CaMOCTOATENbHAs padoTa SBIISETCS
OCHOBHBIM BHJIOM Y4€OHOH €S TEIbHOCTH.

10.5. MeToanuyeckne yKa3aHus 1Jisl BHINOJHEHUS] KYPCOBOI'0 IPOEKTAa

BoinonHeHue KypcoBOIO MpOEKTa CHOCOOCTBYET JIyYIIEMY OCBOCHHIO OO0yYaroIIMMHCS
yueOHOro Martepuaina, GOpMHUpPYeT MPAKTUUYECKHH OMBIT M YMEHHS MO M3y4aeMOil IUCIUIUIMHE,
crnocoOCTByeT  (OPMHUPOBAHHIO y  OOYYAIOIUMXCS TOTOBHOCTH K  CaMOCTOSATEIBHOM
npodecCHOHANBHOM  JEATEIbHOCTH,  SABISETCS  STAllOM K  BBIIOJHEHHUIO  BBITYCKHOM
KBaJIM(DUKALIMOHHOM paboThl.

IIpumepHasi TeMaTHKa KYPCOBBIX PadoT (IPOEKTOB)

. Pazpabotka TexcToBoro untepdeiica asa padorsl ¢ CSV tabnuiei.
. Pa3pabotka rpaduueckoro unrepdeiica ans padotsl ¢ CSV tabnuiei.
. Pa3pabotka TekctoBoro unrepdeiica 1 pabotsl ¢ 6a30it aHHbIx SQLite.
. Pazpabotka mporpammsl [utst IpuMeHEHHsI Habopa GHIBTPOB K M300PAKEHUSM.
. Pazpa0oTka urpsl Bucenuia ¢ TeKCTOBBIM HHTEPEHcoM.
. Pa3paboTka Urpbl KpeCTUKH-HOJIUKH ¢ rpaduueckuM uHTepdericom
. Pazpa0oTka urpsl nTHaIIKK ¢ rpaduuecKuM UHTepdeicoMm
PazpaboTka mporpamMmbl Ui TPUOIMKEHHOTO MOJECIUPOBAHUS TPACKTOPUU  JTBMXKCHUS
TPAHCHOPTHOI'O CPE/ICTBA.
9. PazpaboTka nmporpaMMsl Juist miepeHoca AaHHbIX U3 Gpopmara JSON B Tabmuny SQLite.
10. Pa3paboTka nporpamMmsl J1J1s MOMCKa U300pakeHUH ¢ yKa3aHHBIM 00BEKTOM
11. Pa3paboTka mporpamMMsbl JiJIsl TOMCKA U300pakKeHHI ¢ 00BEKTOM YKa3aHHOTO 1IBETa
12. Pa3paboTka nporpaMmsl AJIs ONpeesieH s JUIMHHBI 00BbEKTa Ha U300pakeHUU
13. Pa3paboTka mporpamMMsbl JiJ1sl TOJICUETa KOJI-Ba IPEIMETOB Ha N300paKeHUHN
14. PazpaboTka nporpaMmsl JJ1s1 MOAEIMPOBAHUS 3arPy3KH TPOU3BOACTBEHHON JIMHUU
15. Pa3paboTka mporpamMMsbl 71 MOJICIMPOBAHUS CHCTEMBI aBTOMAaTHYECKOTO PETYITUPOBAHMS
16. Pa3paboTka Urpbl ObIKM U KOPOBBI ¢ TpaguuecKuM HHTepdericom
17. Pa3zpaboTka nporpamm, oOMeHHMBaromuxcs AaHHbIME uepe3 JSON aiin
18. Pa3paboTka nporpamMmsl AJIs MOICYETA YACTOTHI CIIOB B TEKCTE
19. Pa3paboTtka nporpammsl uig norcka JSON ¢aiina no ykazaHHbIM apaMeTpam
20. Pa3paboTka nporpaMmbl AJ1s UGPOBAHKS TEKCTa MPOCTHIMU MIUPpaMU

<IN - NV NI S

— llenssMu  BBIMIOMTHEHMUS TPOEKTa SIBISETCS OCBOCHHE AalrOPUTMOB 00paOOTKH JaHHBIX,
pa3pabOTKU TEKCTOBOTO M Tpaduueckoro MHTEepQeircoB, coco0OB MPUMEHEHUs aTOPUTMOB
KOMITBIOTEPHOT0 3pEHUS ¥ pean3aliy MporpaMm JUIsi MOAEIUPOBAHHUS ITPOLIECCOB.

— BbrlnosHEHNE KypcoBOro NMPOEKTa BKIKOYAET CIEAYIOINE 3aJauH:

- aHaJIM3 TIOCTaBJICHHOM 3a7jaul U COMYTCTBYIOUIEH MHPOpPMALNK U JaHHBIX;

- pa3paboTKa CTPYKTYpHI IPOrpaMMBI;

- OIIMCAaHUE IJIAHUPYEMOH pean3aliy pelIeHus IOCTaBICHHON 3a7jauil €CTECTBEHHBIM S3bIKOM U
OJIOK-CXEMaMH;

- HalKMcaHue KoJia Ha si3blke porpamMmupoBanus Python

- COCTaBJICHUE OMHUCAHUS Tpoliecca paboThl MPOrpaMMbl U MOSICHEHUH JIIs ITOJIb30BATENS
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— OTyYer no KypcoBOMY MPOEKTY JOJIKEH COCTOAThH U3 CIACAYIOIINX YaCcTel:

- TUTYJIbHBIH JIUCT

- COJIep)KaHHe

- IOCTAHOBKA 33J1auu

- OIIMCAHME PEIICHUs, pa0OThI MPOTPAMMBI M HHCTPYKIIHSI JIJISI TIOJIh30BATEIs

- 00mrast 6J10K-cXemMa MporpaMMbl U OJIOK-CXEMBI 111 (DYHKITUH U/UIM METOIOB KJIACCOB
- TUCTHHTH BceX (DaliIoB ¢ KOAOM Ha si3bike Python, BXOASIIMX B COCTaB MPOTPaMMBI

— BrlInmosHeHHBIE TPOSKTHI MOAJNIEKAT 3alIUTe y TpenoaaBarens. [Ipy oleHUBaHUM YUUTHIBACTCS
cieayromniee:

- IOJTHOTA pealin3aluy (PyHKIIMOHAJIA TIPOTPAMMBI;

- paboTOCIIOCOOHOCTH Pa3pabOTaHHON MPOTPaAMMBIL;

- P HAJMYUHU OICHMBAETCS KAYECTBO M TOJHOTA Pea3allH TPapuuecKoro MM TEKCTOBOTO
uHTEepdeiica;

- ob1mIee kauecTBO o(hOpMIICHHE OTYEeTa O paboTe;

- TIOJHOTA OIMCaHWs PEIIeHUs, padOThl TPOTpaMMbl W TMOHATHOCTh WHCTPYKIIUU IS
TI0JIb30BATEIS;

- IOJTHOTA M COOTBETCTBHUE OJIOK-CXEM KOy TPOTPaMMBI

11. OHEHOYHBIE CPEACTBA VIS KOHTPOJISA
OCBOEHUA JTUCHUTIJINHBI

11.1 TunoBble KOHTPOJIbHBIE 32IaHUS WJIH MHbIE MATEePHAJIbl, HEOOXOAUMBbIE JJIA OIEeHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

Jna mekywe2o Konmpona 3Hanuti cmyoeHmos8 no OUCYUnIuHe nposooOUmMcs KOMNIEKCHAS.
OYeHKa 3HAHUU, BKII0Yaowas
—  OTYeTHI IO J1abopaTOpHBIM paboTam;
— KYpCOBOM IPOEKT
— DK3aMEH.

11.1.1 TunoBbie Bonpockl A5 MPOMEKYTOUHOI aTTecTanuu B ¢popme IK3aMeHa
JlaGopaTopnas paGora Ne 1 «M3yuenue miargopmol NI myRIO».

1 Kakue 1Ba Bu/a THUIIOB AaHHBIX ecTh B Python? Yem onu pasnuyarorcs?

2  Kak npejcraBieH Jorudeckuii Tim gaHHbix B Python? Kakue omepaiiuu MOKHO PUMEHSTH K
JIOTUYeCKOMY THITY NaHHbIX? Kakue omepaiuu cpaBHeHus ecTh B Python?

3 Uro u3 cebs mpencraBnsaoT crpoku B Python? Kakue omepamuu MOXHO Haa HUMH
BeIMONHATE? Kak wcnone3yercs ¢yakuus format? IlpuBeamre mnpumep dopmara s
CJEIYIOLIEro cllydas: YMCIIO C IUJIaBalollleld 3amsiToil; BHIpABHUBAHME MO JIEBOMY Kpato; 12
MECT BCETo MoJ 3HaueHue; 3 uudpsl mocie 3amnsiToiu.

4 Yrto u3 cebs mpenctaBisiioT crnucku B Python? K kakomy BuIy THIOB JaHHBIX OHH
npuHaieskat? Kakue ocHOBHbIE pyHKIINHU Ui paboThI co criuckaMu ecTh B Python?

5 Uro u3 cebs mpencraBisitoT kopTexku B Python? K kakoMy BuIy THUIIOB JaHHBIX OHHU
npuHamiexar? Kakue onepanyu MOKHO BBIOJHSTH HAJl KOPTEKAMHU?

6 Kak BeIIAOAT ycioBHbIE KOHCTpyKIMH B Python? Omnumimrte mojHBIA BapHaHT YCIOBHOM

KOHCTPYKIUH.

[MpuBeauTe IpUMEPHI IBYX BApUAHTOB MCIIOJIb30BaHMs 1ukia for B Python

8 Kak BeimonHseTcs BeIBOJ Ha 3kpad B Python? Kak BeIOIHKHTE BBOJ ¢ KiaBuatypsl B Python?
Kak npeobpa3zoBaTh CTpOKY, COCTOSIIYIO U3 LU B YUCIO (U I LEIBIX YUCEN, U IS Yncell
¢ TutaBaromeit 3amstoi)? Kak mpeoOpazoBarh 4ncio B CTPOKY?

9 UYro Takoe ¢pynkumusn? Kak Beirmsaut oowsBienue Gpynkuuu B Python? TlpuBeaure npumep u
YKaXXHUTE JUISl HETO COCTaBIISIONINE YACTH.

~
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10 Yro Taxoe kiacc? Kak BeIrisauT o0bsBiIcHUE Kiacca B Python? Tlpuseaure mpumep.

11 WM3oOpa3uTe OCHOBHBIE 3JEMEHTHI OJOK-CXeM U omnumure ux 3HaueHue. CocraBbTe OJIOK
cXeMy Ui CIEQyIoLero npumepa: M3HauanbHO mepeMeHHas 1 paBHa HYIIO, MTOKa 1 MEHBIIIE
CTa, BBIBOJAMM 1 HAa 9KPaH U YBEJINYMBAEM 1 HA €AMHULLY.

12 Yto u3 cebs mpencrasnsier dopmar ¢aitnoB CSV? Kak ocymectsisercs pabora ¢ CSV
daitnamu B Python?

13 Kparko onummmte cTpyKTypy AaHHbBIX B popmare JSON. Kak ocymectsisercs padota ¢ JSON
B Python?

14 Kak noctpouts rpaduk u cronduaryro guarpamMmmy B Matplotlib? Kak BbiBecTH n1ByXMepHBIN
MaccuB WK n3o0paxkenue B Matplotlib?

15 TIlpuBeaute mpuMepsl ciocoOOB reHepaIy CIICKOB.

16 Kak B Python mpou3BoauTcsl mojgydyeHrne apryMeHTOB KOMaHIHOW cTpoku? Kakum oOpazom
N00aBIISIOTCS APTYMEHTBI U KaK MOJYYUTh UX 3HAUCHUS?

17 Kak unzaekcupyrorcs MmaccuBbl B Numpy? I[IpuBenute mpumeps! JUIsl OIHO U ABYXMEPHBIX
MacCHBOB.

18 IlpuBeaurte npumepsl Co3AaHUsA MacCUBOB B Numpy.

19 IlpuBeawre W KpaTKO OIUIIMTE MPHUMEPHl NBETOBBIX mpocTpancTtB. Kak B OpenCV
BBINOJIHSETCS TPeoOpa3oBaHne MEXKAY LIBETOBBIMU MPOCTPAHCTBAMU?

20 IIpuBemute mpuMepsl PUIBTPOB IIYMOB U CTIaKUBatOmuX GuiabTpos B OpenCV.

21 Kak BBINISAAAT U I 4ero UCnoib3yroTes GuiabTpsl [Iprontt?

22 TlpuBenute mpuMepbl IETEKTOPOB YIIIOB, KOTOphIe ecTh B OpenCV.

23 OnwuiuTe 00IIYI0 TOCIEA0BaTEIbHOCTE AelicTBUl ITpH padote ¢ Buneo B OpenCV.

24 OnummuTe 00w mpuHIMNI paboTel nHTEpdeiica, co3naHHoro ¢ momoibo Tkinter.

25 IlpuBenuTe npuUMeEpHl YIAKOBIIMKOB 7S pa3MelleHus BuIkeToB Ha popme Tkinter.

26 IlpuBemute CTPYKTYpY HMEHHU cOOBITHS B Tkinter u mpuMepsl €ro COCTaBHBIX YaCTEH.

27 Kakue Tunbl 1aHHBIX nojaepkuBatoTcss SQLite 1 kak XpaHsTcs 1ata v Bpems?

28 IlpuBemute KpaTKHii MpUMep YTEHUS NaHHBIX W3 Tabmuubl SQLite B oOmiem Buze.

29 IlpuBenute mpocTbie MpUMeEpbl OCHOBHBIX TUIIOB SQL 3ampocos.

30 Kakum oOpa3om yka3bIBalOTCSl yCIOBUS BbIOOpa cTpok B 3ampoce SELECT? IlpuBenute
IpUMEpPBI OIIEPATOPOB, KOTOPHIE MOYKHO UCIIOIb30BaTh B YCIOBHSIX.

Tumnosbie BONPOCHI AJIsl TEKYIIEr0 KOHTPOJIA
1. Yro BeiBeaeT komanaa print(‘python'[-4])?
2. Yro BBIOACT cleayIolias mporpamma:
a=(1,2)
a[0] +=1
print(a[0])
3.loacTaBbTe MpaBUJIbHOE Ha3BaHUe QYHKIMU YTEHHS BBO/Ia C KJIaBUATYPhI B CIeyIOILeN
nporpamMmme:
name = [|('BBeguTe cBOE UMs: ')
greet = 'Hello, ' + name
print(greet)
4. Kak B Python npousBecTu npeo6pa3oBaHue CTPOKU B UUCJIO C IJIaBalOIL el 3ansTomn?
Crpoka 3a1aHa B IEPEMEHHOM:
number_string = '3.14'
5. IlycTb ecTb criuCcoOK:
letters =['a’, 'b’,'c’,'d", 'e', 'f']
[TpuBenuTe MpaBHIILHBIC BAPUAHTHI KOJ/Ia BEIBOJIA CITUCKA Ha 9KPaH, 0 OJTHOM OyKBE B CTPOKE,
HaTIpUMep:
a
b
C
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6. Kakoli GyHKLMEN reHepUPYyeTCs CAy4YarlHOE 1LieJoe YUCa0?
7. ECTb c/10Bapk:

my_numbers = { "one" : 1, "two" : 2 }

BrigacT in ommoOKy creayroras CTpoka Koja:
my_numbers["three"] = 3

8. Ecgb byHKLMA caeayolero BUja:

&2y

Bp130B kakoi (pyHKIMH (BMECTE C Ha3BaHUEM OMOIMOTEKH ) Ha/l0 J00ABUTh B KOJI HHKE, YTOOBI
MOJTyYMIIach MPaBUIIbHAS pEATU3AIIHs MATEeMAaTUHIeCKON (DYHKIUU:

import math

x=10
y=5
e=[]((2*x)/y)

9. YTo BBIAACT CJEeAYOLUN KOA;
def scalar_multiply(vectorl, vector2):
if len(vectorl) !=len(vector2):
print('BekTopbl JO/KHBI ObITh 0JUHAKOBOU JIJIMHHBI')
exit()

product=0
for iin range(len(vectorl)):
product = product + vector1[i] * vector2[i]

return product

=[1,2,3]

a 2,3
b=[4,5,6,7]

print(scalar_multiply(a, b))

10. Knacc Student HacieayeT cBoMCTBA U MeTOAbI Kiacca Person. Kak nmpaBu/ibHO BbI3BAaTh
KOHCTPYKTOP POJAUTEIBCKOT0 Kjaacca B KOHCTpyKTope Student?

Kiace Student o0BsiBIIeH ciemayromuM 00pa3om:
class Student(Person):

11. lana ¢pynkuusa add_multiply, ykaxkuTe npaBu/ibHble BApUaHThI UCMI0JIb30BAHUS 3TOU
byHKIHUM.
Kox ¢ynkumu:
def add_multiply(a, b, c=1):
return (a+b) *c

12. EcTb CIIHCOK:
a = ['Hello', 'World', 1, 2]
KaK 6yz[eT BBITJIAACTH CIIMCOK a ITOCJIC BBIITOJIHCHU ST cne;[yfomeﬁ KOMaH/bI:
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a.append([3, 4])
13. Kakoe ycyioBHe Ha/io TOCTAaBUTh B 6J10Ke if B CKpUNTE, IPUBEJEHHOM HHXKE, YTOObI
CKPHMIIT MOJICYUTHIBAJ KaK YAaCTO BCTPEYAKTCs yKa3aHHbIe OYKBHI B CJIOBE:
counter = {
"a": 0,
"h": 0,
"1":0,
"0": 0
}

letters = counter.keys()

my_string = "Hello"
for char in my_string:
if ycnoBue:
counter[char] = counter[char] + 1

print(counter)
14. TIpocTOU CKPUIIT AOJKEH Pa3OHUBATh CTPOKY € UMeHeM ¢aiiia, Ha UMs U pacliupeHue,
T.e. 'test.csv' 10/12KO IpeBpaTUTHCA B 'test M 'csV', CKpUNT A0JKeH paboTaTh i GpailjioB C
pacmpeHueM JII0O0H AJUHHBI, MOJCTABThb B KOJle HUXKe MOIXOASAIIMN CII0co6 pa3bueHus
CTPOKHU C Ha3BaHUEM ¢ailsa:
file_ name = "test.csv"
name, extention = []
print("Name: " + name + ", extension: " + extension)
15. EcTb pyHKIMSA, KOTOpasi J0JKHA BO3BpalaTh ciucok yuces oT 0 1o N, gensiuxcsa Ha M,
KaKoe yCcJI0BUe HY>KHO NO/ICTaBUTh B 6J10K if 4TOOBI 0TOOpATh Takue yucaa?
def get_multiples(N, M):

mult_list =[]

foriin range(N):

if ycnosue:
mult_list.append(i)

return mult_list
16. B nepeMeHHoM imgl xpaHUTCS YepHO-0eJiasi KApTUHKA B BU/Jle MacciBa numpy 16x16,
Heo6xoauMO U3 img1 BbIpe3aTh LIEeHTPaAIbHYI0 YaCTh pa3MepoM 8x8 U COXpaHUTH B
nepeMeHHOU img2. YKaxKuTe 0 HY CTPOKY KO/1a, KOTOPOW MO>KHO pPelIUTh JaHHYIO0 33/4a4y.

imgl
0,0 0,16
img2
4, 4 4,12 0,0 0,8
12, 4 12,12 8.0 B, 8
16, 0 16, 16
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17. 3anosiHUTE NPONYCK Ha3BaHUEM QYHKILIUH, YTOOBI MOJTYYUJICSI MACCUB 5X5,
3anosiHeHHbIN ynucaoM 0.75.

np.[]((5, 5), 0.75)

18. 3anosiHMTe NPOMYCK TaK, YTOOBI IpHUBEJeHHAsA CTPOKa COo3/aBaJia C1y4YalHbId MacCUB
pa3mepom 128x64x3.

np.[](128, 64, 3)

19. YTo BbIAACT C/leAyIOUIMU KO/ B pe3yJ/IbTaTe BbINIOJHEHUA:

import numpy as np

a =np.array([10, 20, 30])

b=25

c=0.98

d=np.sin(a*c)+b

print(d)

20. 3anosiHMTe NPONYCKHU TaK, YTOObI OJIYYUIaCh IPOrpaMMa, KOTOpasi YUTAeT LBETHOE
n300paxkeHre, KOHBEPTHUPYET B YepHO-0eJioe U BBIBOJUT HA KPaH.

import cv2

img = cv2.imread('D:/colorful.jpg’, [])

gray = cv2.[](img, [1)

cv2.imshow('grayscale’, gray)

cv2.waitKey()

21. EcTb u3obpaxxeHue:

Ha nannom n3o0pakeHnn He0OXOAMMO HAlTH BCe KOHTYPHI U pa30UTh UX IO BIOKEHHOCTH,
KaKo# crmoco0 Mmoucka KOHTYPOB HYKHO IMOJICTABUTh B KOJI HHIKE, YTOOBI BHIITOJIHUTD 3a7a4uy?

contours, _ = cv2.findContours(img, CIIOCOF, cv2.CHAIN_APPROX_SIMPLE)
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PELIEH3US
Ha pado4yio nporpaMmmy JucuuniMmHbl «[IlporpaMmmupoBanne u aaropuTMu3anus»
OI1 BO no nanpasJjienuio 15.03.06 MexaTpoHnka 1 po60TOTeXHHKA, HATIPABJIEHHOCTD
IpoMbinieHHAsi POOOTOTEXHUKA U POOOTOTEXHUYECKHUE KOMILIEKCHI
(kBanmuukanus BBINYCKHUKA — 0aKaiaBp)

Peuenszenr: AramoB M.M., HayalbHUK OTZA€lda IPOrPAMMHO-TEXHUYECKOTO U
nHpopmarnmonnoro obecnedyenus, ['KY HO «I'YAJl», k.T.H. (#majee mo TEKCTy PpEICH3EHT),
npoBeieHa  peueHsus  paboueit  mporpammbl  aucuuiuiiHel - «[IporpammupoBanue  u
anroputmuzanus» OIl BO mo nanpasnenuto 15.03.06 — «MexaTpoHHKa U POOOTOTEXHUKA,
HanpaBieHHOCTh  «lIpomblnieHHass poOOTOTEXHHKA W POOOTOTEXHHYECKHE KOMILIEKCHI»
(6akamaBp) pazpaboranHoit B ®I'BOY BO «Humxeropoackuii rocy1apCTBEHHBIA TEXHHUYECKHUI
yauBepcuter umeHun P.E. AmnekceeBa», Ha Kadeape «ABTOMaTH3aIMSg MAIIUHOCTPOCHHS)
(pa3paborurk — TropukoB M.U., accucteHt Kadeapsi).

PaccmoTpeB mpeacTaBieHHBIE Ha PELEH3UI0 MaTepHajbl, PEIEeH3eHT TMpHUIIeT K
CJIETYIOIIKUM BBIBOJIAM:

[Iporpamma coomeemcmeyem tpeboBanusm OPI'OC BO mno nampasnenuio 15.03.06 —
«MexarpoHnka U poOOoTOoTeXHUKa». llporpamMma codepowcum Bce OCHOBHBIC —pa3iedbl,
coomseemcmagyem TpeOOBaHHUSIM K HOPMAaTUBHO-METOAUYECKUM JIOKyMeHTaM. lIpencraBieHHas B
[Iporpamme akmyanvnocms yueOHON nucuuiuiiHbl B pamkax peanuszauuu OIIOII BO we
nOOJIedHCUM COMHEHUI0 — TUCIUILINHA OTHOCUTCS K BapuaTUBHOM yacTu yueOHoro nukia — bl.

[IpencraBnennbie B IlporpamMme yenu IUCHUIUIMHBI coomeemcmsylom TpeOOBAHUIM
®I'OC BO nanpasnenus 15.03.06 «MexaTpoHuka U poOOTOTEXHUKA».

B coorBerctBum ¢ Ilporpammoii 3a aucummumHoM  «lIporpammupoBanue  u
ITOPUTMU3ALUAY) 3aKPEIICHO J1Be Komnemenyuu. JlucuuiuinHa u npejacrasienHas [Iporpamma
CnocoOmbl  peanuzoéamv WX B OOBSBICHHBIX TpeOoBaHUsAX. Pe3ynomamor o0yuenus,
npenctaBieHHble B [IporpamMMe B KaTeropusx 3HaTh, yMETh, BJANETh COOMEEMCMBYIOM
cnenu(rUKe W COACPKAHHWIO JUCHHUIUTMHBI W O0eMOHCMPUPYIOM B03MONCHOCMb TIOTYYEHUS
3asIBJICHHBIX PE3yIbTaTOB.

OOmast TpymoémkocTs auctumuiuHbl  «[IporpamMmmpoBanue ©  aNTOPUTMHU3AIUS
cocraBimsier 8 3au€tHpix equuunl (288 wacoB). MHdopmaiuss 0 B3aMMOCBSI3H H3y4aeMbIX
TUCHMTUTMH W BONPOCaM  HCKIIOYEHHUS  JyOJNUpPOBaHHWS B  COJACPKAHUHM  JTUCIUTUIMH
coomeemcmagyem JeUCTBUTENbHOCTH. Jlucrummna «lIporpamMmmupoBaHrue W anropuTMHU3ALIKS
B3auMocBsa3aHa ¢ Japyrumu guciumimHamMu OIIOII BO u YyeOHoro miaHa mo HampaBiIeHHIO
15.03.06 — «MexaTpoHUKa M POOOTOTEXHHKa» U BO3MOXKHOCTb TyOJIMPOBAHHS B COJEpKAHUU
OTCYTCTBYET.

IIpencraBnennas  Ilporpamma  mpeamonaraer  HUCHOJNb30BaHHE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHH, HCIIOIB3YeMble TPU peau3allii Pa3INYHBIX BUAOB Y4EeOHOMH
paboTtbl. @opMbI 00pa3zoBaTEIbHBIX TEXHOJIOTHI coomeemcmayom ciennruKe JUCUUTUINHBL.

[Mporpamma mucuurummHel  «lIporpaMMupoBaHre W aNTOPUTMH3ALMUS) TPEAIONIAraeT
3aHATHUS B UHTEPAKTUBHOU (opme.

Bunsl, comepkaHme W TPYHOEMKOCTH  CaMOCTOATENBHOW  pabOTBl  CTYACHTOB,
npezcrasieHHble B IIporpamme, coomeemcmeyiom TpeOOBaHUSAM K IOJITOTOBKE BBITYCKHUKOB,
conepxkaniumcst Bo @I'OC BO nanpasnenus 15.03.06 «Mexamponuxa u pobomomexnuxay.

[IpencraBnennsie u onucanHble B [Iporpamme hopMbl mekyujeri OLEHKN 3HAHUM (OTpoc,
Kak B (popme 00CYXIIeHUS OTAETHHBIX BOMPOCOB, TaK W BHICTYIUICHUS W Y4acTHE B JUCKYCCHUSX,
y4JacTHe B TECTUPOBAaHHH, paboTa HaJ JOMAIIHUM 33aJJaHUEM B (JOpME UTPOBOTO MPOEKTUPOBAHUS
(B mpodeccuoHaIbHOW 007acTH) W ayAUTOPHBIX 3aJaHUAX), coomeemcmeyiom cuenuduke
JTUCITUTIIMHBL U TPEOOBAHMSIM K BBITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJIS 3HAHUM CTYAEHTOB, peaycMoTpeHHas [Iporpammoid,
OCYILIECTBIIsICTCS B (popMe 3aueTa, UTO coomeemcmayem CTaTyCy NTUCIMILINHBI, KaK JUCIUILTUHBI
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BapuaTUBHON YacT yueOHoro nukia — b1 ®I'OC BO nanpasnenus 15.03.06 «MexatpoHuka u
POOOTOTEXHUKAN.

Hopwmsbl onienku 3HaHMi, npeAcTaBieHHble B [IporpamMme, coomeemcemayrom crienuduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

YuebHO-MeTOIMYeCKoe  obecrieueHHe  JUCHUIUIMHBI  IMPEJICTaBICHO:  OCHOBHOM
auteparypoid — 3 wHCTOYHWKA (0a30BbIM y4E€OHWK), JOMOJHUTEIBHOW JHTEpaTypod — 6
HAaMMEHOBAHUHU, MEPUOANYCCKHUMU H3aHUSMH — 5 HMCTOYHHMKOB CO CCBUIKOM Ha 3JIEKTPOHHBIC
pecypcbl, MHTEepHET-pecypchl — 7 UCTOYHUKOB U coomeemcmeyem Tpeboanusim PI'OC BO
Hanpasienus 15.03.06 «MexaTpoHHuKa U pOOOTOTEXHUKA.

MartepuanbHO-TEXHUYECKOE O00eCledYeHne JUCHUIUIMHBI COOTBETCTBYET CHelH(HuKe
mucuuiuiHel - «lIporpaMMupoBanne ©u  anrOpUTMH3AIMS» U OOECIIEYMBAECT HCIOJIH30BAHUE
COBpPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJOB 00YUECHHUS.

Metoauyeckie  pEeKOMEHJAlMM  CTyJEHTaM W METOJMYECKHE  PEKOMEHJIAINH
MpernoaaBaTelsiM 10 OpraHu3aluy 00y4eHHs IO NUCLUIUIMHE Jal0T MPEJCTaBlIeHUe O crierupuke
o0yueHus 1o qucuuruimHe «CHCTeMbl aBTOMATU3ALUH U YIIPABICHUS».

OBIIUE BbBIBOJAbI

Ha ocHoBaHuu mNpoBeNEeHHONW pELEH3MH MOKHO CJeNaTh 3aKII0YeHHE, YTO XapakTep,
CTPYKTypa ¥ coOjepKaHue paboyeil mnporpammbl aucuuIiuinHbl  «I[IporpamMmmupoBanue u
anroputmuzanus» OIIOII BO nmo nampaienuto 15.03.06 «MexarpoHuka U poOOTOTEXHHUKAY,
HANpaBJICHHOCTh  «[Ipombluinennas pobomomexHuka u pobOOmomexHuyecKue KOMHIEeKChb»
(xkBanu(UKaNUa BBITyCKHHKa — OakamaBp), paspaboranHas TropukoBeiM M.H., accucTeHTOM
kadenpsl coorBercTByeT TpeboBanusm DPI'OC BO, coBpemeHHBIM TpeOOBaHUSM SKOHOMHKH,
pBIHKA TPYZAa U MO3BOJHUT NpH €€ peaan3aliy YCIEIHO 00ecednTh (HOPMUPOBAHHE 3asBICHHBIX
KOMIIETECHIIUH.

Penenzent: Aranos M.M., HauaapHUK OT/I€a IPOTPAMMHO-TEXHUYECKOTO U

uHpopmannonHoro odbecneuenus, 'KY HO «I'YAl», k.T.H.
«06» 06. 2023 .

(moamnuce)
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