degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: NudpacTpyKkTypa MaImHHOTO 00y4eHUs
10 HANPABJIEHHIO: [IporpammHas HHKEHEpUs
NpoduJIb MOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 54 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 144, Bcero 3au. en.: 4

[Iporpammy coctaBui: C.A. OBUMHHHUKOB, PENOaBaTENb

[Iporpamma obcyxaeHa Ha 3aceJaHuy BBICLICH MIKOJIBI TporpaMMHoi naxenepun 14.03.2025



AHHOTANMA

OTOT Kypc MOCBALIEH OCHOBaM pPa3padOTKM HpOrpaMMHOro obecriedueHus. [IpaBuiIbHBIA OU3aiiH - BakHAs
4acTh JIIOOOTO IMPOEKTa. DTOT Kypc OXBAaThIBA€T OCHOBBI f3bIKa IporpammupoBanus Python, ocHoBHBIE
KOHILIETIIIMM W SA3BIKOBBIE KOHCTPYKIMHU. Hapsamy ¢ 3TUM 3TOT Kype NpeNoCTaBiI€T HWHCTPYMEHTBI JUIS
UCTIONIb30BaHMs S3bIKa MporpaMMupoBanust Python B ciokHBIX mpoektax. Bbl momyumte mpencrasieHue o
MPaBUIILHOM JW3aliHE KOJa, MOJAEPKaHUU KOJOBOM 0a3bl U MHTETPAllUH BALINX NPUIOKEHUH C IPYTHMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
e Hayuutech nucarb 3pGeKTUBHBINA U YUTAEMBINA KOJ.
o lI3yunte nepenoBoii ONBIT pa3padoTKK MPOrPaMMHOT0 00eCeueHHS.
o [lonmyunre HEOOXOAMMBII ONBIT paboThl ¢ Python.
o [[puBbIKaiiTe K TECTUPOBAHUIO U JOKYMEHTUPOBAHHUIO KOJIA.
® by/ibTe rOTOBBI BHEAPUTH METO/IbI MAIIMHHOTO O0Y4YEHHUS M IITyOOKOTO OOy4eHusI.

3agaum AUCUMIIHHBI
® Pa3paloTka NporpaMMHOr0 00eCIeYeHHS
e Python
® TecTupoBaHUE
e Pabora B pa3HBIX cpeaax.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
YK-2 Cnocoben onpenensite Kpyr 3a1a4d B VK-2.1 @opmynupyeT COBOKYNHOCTb B3aMMOCBSI3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meiau  paboThl,
ONITUMAJIbHBIE CLIOCOOBI UX PEIICHUs], UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHKCHHE. Omnpenenser

JNENCTBYIOIINX MPABOBBIX HOPM, UMEIOIIHUXCS  |0KHUAaeMble pe3ylbTaThl PeIeHHUs TOCTABIEHHBIX 3aa4
PECYPCOB U OTpaHUYCHUHI

OIIK-5.2 CnocoOeH OIEHHMBaTh KOHLEMUUH U aTpUOyTHI
KayecTBa NPOrPaMMHOrO  oOecrieueHusi  (HaJeKHOCTH,
0e30MmacHOCTH, yHOOCTBAa HCIOJB30BaHMSA), B TOM 4YHCIC
poNIb  JIIOZIeH, IPOLIECCOB, METOAOB, HWHCTPYMEHTOB H
TEXHOJIOTH1 00eCTIeueH s KauecTBa

OIIK-5 CriocobeH HHCTaIUPOBAaTh
NpOrpaMMHOE U amapaTHoe 00ecreyeHue s
MH(OPMAIIMOHHBIX U aBTOMATH3MPOBAHHBIX
CHCTEM

OIIK-6.2 YMeeT NpUMEHATH S3bIKM POTPaMMHUPOBAHUS JIJIs
OIIK-6 CriocobeH pa3padarbiBaTh arTOPUTMBI ¥ | PELICHNS TPUKIIAJHbBIX 33124

MIPOTPaMMBI, IIPUTOAHBIE AJISI IPAKTHYECKOTO OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KoJa

WCIOJIb30BaHUS, IPUMEHSATH OCHOBBI Ha OWMUOKKM M crnocoOeH NPOBOAWTH TECTHUPOBAHHE Ha
MH()OPMATUKHU U IPOTPAMMHUPOBAHUS K pasiMUHBIX ~ ypPOBHAX  (MOMYJIBHOE, HHTETPAllMOHHOE,
MPOEKTUPOBAHHIO, KOHCTPYHUPOBAHUIO U CHUCTEMHOE)

TECTUPOBAHMIO TIPOTPAMMHBIX IIPOAYKTOB OIIK-6.4 Uwmeer HaBbIKM  NPOrPaMMHUPOBAHHUSI  H

TECTUPOBAHUS IPOIPaMMHBIX IIPOYKTOB

[IK-3.1 Paznu4daer cUHTaKCHUC SI3BIKOB MPOTPaAaMMHUPOBAHUS,
O0COOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OMOIMOTEKH S3BIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHUYECKOIO
3a/laHus

[1K-3 CnocoGen mpoeKTUpOBarh,
pa3pabarbIBaTh, HHTEIPHPOBATH, IIPOBEPSTH HA

paboTOCTIOCOOHOCTD MPOTPAMMHOE

oBecreucHe [IK-3.3 YmMeer uznarate OCHOBHbBIE€ TIPUHIIUIIBI TTOCTPOESHUS

U BUJBI APXUTEKTYPbI IPOTPAMMHOTO 00ecIieueH s, METObI
U CPEeACTBAa MPOEKTUPOBAHMS MPOrPAMMHOIO 00eCIeueHHs,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAMMHOTO OOECIICUEeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[IK-6.1 3Haer, xak co3gaBaTh CTaHAAPTHI U METOIOJIOTHUU
ITK-6 CriocoGeH pa3pabarbiBaTh U BHEIPATH pa3paboTKu MPOTPaMMHOTO 0OeCIieueHHs B OpraHu3aum




CTaHJapThl U IPOLECCHI Pa3pabOTKH, [1K-6.3 Bnaneer HaBBIKAMH MOHUTOPHHTA W OOHOBICHHUS
MPOU3BOJIUTH UX MOHUTOPUHT U OOHOBJICHUS CTAaHAAPTOB C YYETOM W3MEHSIOMUXCA TpeOOBaHUN U
TEXHOJIOT U

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATB!
- IPEeJICTaBIIEHUE O CTPOCHUH, DYHKIIMOHUPOBAHUH 3PUTEIBHOTO aHAIN3ATOPA;
- IPE/ICTaBICHNE O TICUXO(U3NOTOTHIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIBI (YHKIMOHUPOBAaHUS BUAEOUHTEp(delica npuMeHnTeNnbHO K cuctemMam VR/AR.

YMETb:

- TNpUHOMIB  (PYHKIMOHUPOBAHHWS W  METONOJOTHIO pa3paboTKH  paclpeneieHHBIX CHCTEM

MPUMEHUTENHHO K 3a7a4aM co3ianus cucteM VR/AR;

- CTPOEHHUE U NPUHIUIBI (YHKIHOHUPOBAHUS CYLIECTBYIOIIMX U MEPCIEKTUBHBIX rpaduueckux API.
BIAJIETh:

- mertogonorueit pazpaborku [IMO Bcex 3BeHBeB cucteM VR/AR (Bkitouas rpadudeckoe sapo,

MOJICCTEMBI YIIPaBIICHUS BUPTYILHOM Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO KOJIa JIJIst

BCEro CIEeKTpa 3aJiau coznanus cucreM VR/AR.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OcHoBbI nHGpAcTPYKTYpsl ML 3 3 6
Pabora ¢ rpaduueckuMu YCKOPHUTEISIMU
2 BBIUMJICHUH: MpOo(UINpOBaHUE, OTIalIKa, 3 3 6
aHaJIM3 yTUIN3ALUH
WnctpymeHTs BOCHPOHU3BOIMUMOCTH
3 9KCTICPUMEHTOB: ML flow, W&B, 3 3 6
ClearML
4 JlorupoBanue u MOHUTOPHUHT 3 3 6
(Prometheus, Grafana, ELK)
5 Ontummsanus Mojenei (IUCTUILISIuS, 3 3 6
MPYHUHT, KBAaHTH3ALU])
6 Bupryanuzanus u xoH(urypamus cpex: 3 3 6
Docker, Hydra
7 XpaHeHne U YUPaBICHHE  JAHHBIMH: 3 3 6
DVC, Hadoop, Git
] [ToTokoBbIi H MaKeTHBI  WHQepeHc: 4 4 6
Kafka, RabbitMQ
9 HpO”ltOTI/IHI/IpOBaHI/Ie uHTEp(QEicoB: 5 5 6
Gradio, FastAPI
Nroro gacos 30 30 54
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 144 ygac., 4 3ad.en.




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. OcHoBbI HHbpacTpykTYypsl ML

DevOps kak ¢umocodus u cnocod MemuieHus. DevOps Kak MOAXOA K PEIMIEHUIO 3a7ad |
opraHuzaium mporecca pa3paboTku W dkcruryaranuu. Muder o DevOps. Koraa HyXHBI TIPaKTHKH
DevOps. Korma DevOps He HyxeH. [Ipodeccust DevOps-unxeHep.

2. Pabora c rpaduuecKMMH YCKOPUTENISIMH BBIYWICHHH: Npo(UIMpOBaHUE, OTJIAJKa, aHAIHU3
YTUIU3ALUU

CoBpeMeHHbIe crcTeMBbI yrpaBieHus konoM. Git. Beenenue. bazoseie komanabr Git. Marus Git flow.
[Tonesusie BozmoxknocTH Git.

3. UuacTpyMeHTHI Bocipon3BoguMocTh dkcriepuMerToB: MLflow, W&B, ClearML

3HakoMcTBO ¢ obOiauHbpIMKu HHppacTpykrypamu. AWS — Amazon Web Services. GCP — Google
Cloud Platform. Microsoft Azure. Anmexc.O6mako. MCS — Mail.ru Cloud Solutions. [pyrue
pOBaNJEPBL.

4. JlorupoBanue u Mmouutopurr (Prometheus, Grafana, ELK)

[Ipenmoceutkn nosienus moaxona [aC. Uro takoe Infrastructure as Code (IaC). Ansible. Ansible
Playbook. [IpoxBunyToe Hamucanue mieiiOykoB. Ansible-pomnu. Jlydime mpakTHKU MCIIOIL30BaAHHUS
Ansible.Puppet.

5. OnrumMuzanust Mozesel (AUCTUIUISILNA, TPYHUHT, KBAHTH3ALIHA)

Uro takoe Docker. Coznanmne Docker-obpasza. PaGota ¢ cersio u auckoBoit moacucremoii B Docker.
OcnoBuble komaHnsl Docker: paGora ¢ oOpa3amMu U KOHTeiHepamu. [l HE CTOMT NPUMEHATH
Docker. Oxocucrema Docker.

6. Bupryanuzanus u koapuryparus cpen: Docker, Hydra

3uakomcTBO ¢ Docker Compose. @opmar koHpurypaunonnoro Qaiina u 3amyck Docker Compose.
OcobeHHoCcTH paboTHI € ceThlo U IucKoBoi moxacuctemoii B Docker Compose. Jlydie npakTHKA
Docker Compose. TectupoBanue.

7. Xpanenue u ynpasnenue ganaeivu: DVC, Hadoop, Git

Beenenne B Cl. OcnoBubie noHsTHs. Peanmzanus Cl. O630p Haubomnee pacpoCcTpaHEHHBIX CUCTEM
CL

8. [ToTokoBbIit 1 naketHbI HHpepeHc: Kafka, RabbitMQ

Beenenne B Kubernetes. Apxwurtekrypa Kubernetes u oCHOBHbIE KOMIIOHEHTHI. YcTaHoBka KS8S.
Kubectl. Ynpasnenne oobekramu Kubernetes. Manudectsr. Pabota ¢ cexperamu.

9. Ilporotunuposanue unrepdeiicos: Gradio, FastAPI

Beenenne B Helm. Hcnonw3oBanue roroBeix Helm uapros. Hamucanwe Helm Chart. Jlyumme
npaktuku. Helm B CI/CD.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpapTHas ayAuTOPHUS
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. I'my6okoe obyuenue / 5. ['yndennoy, U. benmxkuo, A. Kypemis . — Mocksa, JIMK Tlpecc, 2018.—
URL: https://e.lanbook.com/book/107901 (mara obpamenus: 29.01.2021). - [Tonnsrii Texet (Pexxum
nocrymna : u3 cetu MOTHU / VoaneHnslit toctym)

Murtskos, E. C. UckyccTBeHHBIH MHTEIIEKT U MalIMHHOE 00y4eHue : yueOHoe mocoowue st By30B / E.
C. Murtsikos, A. I. lImenesa, A. U. Jlagpiaud. — Cankr-IlerepOypr : Jlans, 2025. — 252 ¢. — ISBN
978-5-507-51465-6. — TexkcT : anexTpoHHbIH // Jlanb : anekTpoHHO-OnOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/450827

JomnonHurenbpHas auTeparypa

1. Python u MmammuHoe 00y4yeHue, DieKTpoHHas Bepcus nedaTHoi myonukanuu / C. Pamka. —
Mockga, JIMK Ilpecc, 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOI'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YHUCJIC Ha MMPE3CHTAUAX.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YCIICIIHOE OCBOCHHE Kypca TpeOyeT HalpsHKEHHOH caMOCTOsATENbHOM paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEO0X0MMOe BpeMs 7Sl pabOoThI CTy/IEHTa HaJl TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- TpopaboTKy ydeOHOro marepuana (10 KOHCIEKTaM JIEKIWH, Y4eOHOW M HaydyHOH JMTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUEHHBIX M CAaMOCTOSTEIBHOTO  HM3Y4EHUs,
J0Ka3aTeIbCTBO OTIEIBHBIX YTBEPKICHHU, CBOMCTB;

- TIOOrOTOBKY K TPAKTHYECKHM 3aHSATHUSM, BBINOIHEHNE HECKOJIBKUX HHIMBHUIYAJBHBIX JTOMAITHHX
3a/laHUN.

[TpoMesKyTOYHBI KOHTPOJb 3HAHWI MPOBOAMTCS B BHJE NMUCHMEHHBIX ONPOCOB IO Teopuu. Kpome
3TOT0 B XOAE OCBOCHHUS Kypca CTYACHT IOJDKEH BBINOJHHUTH IPOEKT, COAEPXKALIHi HECKOIbKO
B3aUMOCBSI3aHHBIX 33/IaHHI C UX MOCIEIYIONICH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

PaszpatGoTunk: C.A. OBYMHHUKOB, IIPENOAABATEIb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
paMKax OCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHIKEHUE. Omnpenensier

JNEHCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCSL  |0KHUAAEMBIE PE3yJIBTaThl PEMIEHHUS OCTABICHHBIX 3a7a4
PECYPCOB ¥ OTpaHUYEHUI

OIIK-5.2 CrocoOeH OICHMBaTh KOHICMIMM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecricueHus (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCMONB30BaHUS), B TOM YHCIC
poOJb  JIIOZICH, MPOIECCOB, METOAOB, HWHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

OIIK-5 CrocobeH HHCTAITUPOBATh
NPOrpaMMHOE U anmapaTHoe 00ecTieueHHe st
MH()OPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX
CHCTEM

OIIK-6.2 YMeeT mpUMEHSThH SI3bIKU MTPOTPaMMHUPOBAHUS IS
OIIK-6 CriocobeH pa3padarsiBaTh anrOpUTMbI ¥ | PCIICHUS IIPUKIIATHBIX 33134

nporpamMmsl, IPpUTrOAHBIC TS IMIPAKTUYCCKOTO OIIK-6.3 3Haer MCTOJbI TCCTUPOBAHUA ITPOTPAMMHOT0 KOAA

UCTIONIb30BaHMs, IPUMEHATh OCHOBBI Ha OMMOKM M CHOCOOEH MPOBOAUTH TECTHPOBAHME Ha
WH(POPMATUKHU U IIPOrPAMMHUPOBAHUS K pa3IMyHBIX ~ YPOBHSAX  (MOAYJABHOE, HMHTEIPALMOHHOE,
MPOEKTHPOBAHUIO, KOHCTPYHUPOBAHUIO U CHCTEMHOE)

TECTUPOBAHUIO IIPOIPAMMHBIX IIPOAYKTOB OIIK-6.4 lmeer HaBbIKM  NpPOrpaMMHUpPOBaHUs U

TCCTUPOBAHUSA TPOTPAMMHBIX IIPOAYKTOB

[IK-3.1 Paznn4aer CcHHTaKCHC SI3BIKOB NPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHBIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[MK-3.2 YmMeer BBIOWpaTh SI3BIKM HPOTPAMMUPOBAHUS IS
HaMCaHUsl MPOrPAaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a7laHus

[MK-3 CriocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE

[1IK-3.3 ¥YMeer uznarate OCHOBHBIE IPHHIIMIIBI TOCTPOEHUS

obOecrieueHe
W BUJIBl aPXUTEKTYPhI IPOTPAMMHOTO 00€CIICUeHHsI, METObI
¥ CpPEACTBA MPOCKTHPOBAHUS MPOTPAMMHOIO OOECIIeUeHUs,
METOJIONIOTHU Pa3pabOTKH TPOTPAMMHOTO OOECTeYeHUs: U
TEXHOJIOTUH TIPOTPAMMHUPOBAHUS
[IK-6.1 3Haet, kak co3JaBaTh CTAaHAAPTHI U METOJOJIOTHUH
ITK-6 CriocobeH pa3pabarsiBaTh U BHEIPATH pa3paboTKM MPOrpaMMHOTO 00ECIICUeHUS B OpraHU3aI1
CTaHJapThl U IPOLECCHI Pa3pabOTKH, [1K-6.3 Bnaneer HaBBIKAMH MOHUTOPHHTA W OOHOBIICHHUS
MPOU3BOJIUTH UX MOHUTOPUHT U OOHOBJICHUS CTAaHAAPTOB C YYETOM W3MEHSIONUXCA TpeOOBaHUN U

TEeXHOJIOTHH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quctumuinHbel « MHGpacTpyKTypa MamHHOTO 00yYeHUs» 00YUarOIIHIACS TOJIKCH:

3HATh:
- IPEeJICTaBIICHUE O CTPOCHUH, (DYHKIIMOHUPOBAHUY 3PUTEIBHOTO aHAIN3ATOPA;
- IPE/ICTaBICHNE O MICUXO(U3NOTOTHIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIIBI (QYHKIMOHUPOBAaHUS BUIEONHTEp(delica npuMeHuTeNnbHO K cuctemam VR/AR.

YMeThb:
- TNpUHOMIB  (YHKIMOHUPOBAHHUS W  METONOJIOTHIO Ppa3paboOTKH  paclpeneieHHBIX CHCTEM
MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;

- CTPOEHHUE U NPUHIUIB! (YHKIUOHUPOBAHUS CYIIECTBYIOIIMX U MEPCIEKTUBHBIX rpadudyeckux API.

BJIaJeTh:

- mertogonorueit pazpadborku [IMO Bcex 3BeHbeB cucteM VR/AR (Bkitouas rpadudeckoe sapo,
MOJICICTEMBI YIIPaBIICHUS BUPTYILHOW Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHMS U Pa3pabOTKH MPOrPaMMHOIO KO/ JIJIst
BCEro CIeKTpa 3ajiau coznanus cucreM VR/AR.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

B dem pasHuna Mexay U3MEHSEMBIMH U Hem3MeHseMbiMH oObekTamu B Python? KakoBsr
MPEUMYIIECTBA HUCIOJIB30BaHMsI W3MEHSEMbIX WM HEM3MEHSEMBIX THMOB? UTO Takoe «BBI3OB IO
Ha3HAYECHUIO» ?

2. Yro Takoe 3akpsiTue B Python? Korga Mbl cMoXkeM 3TO HCTIONB30BaTh?

3. Uro Takoe nexoparop B Python? Kak peammszoBars coOcTBeHHEIN nexoparop? (Jlexoparop ¢
rapameTpamMu)

4. Yro Takoe aucrneTdep KoHTekcTa B Python? ucnons3oBanue

5. I'enepatops! 1 uTepaTopsl B muToHe? Peanuzanus, UCIIOIb30BaHUE
6. HacnenoBanue kiaccoB, mro, MUKCUHBI

7. GIL

8. MHoromnpoueccopHoCTh 1 MHOTOIIOTOYHOCTD, B UEM pa3HULIA

9. Kak MBI MOXeM cjienaTh 4acTHbIE aTprOyTHI B Kiacce?

10. UnTepdetic kmacca ans co3AaHUs XEMIUPYEMbBIX 0OBEKTOB.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. JlokaxkuTe, 4TO €CIM M, N - JBa B3aMMHO MPOCTHIX LEJIBIX YUCIIA PA3HOW YETHOCTH, TO YMciIa m2 -
n2 ¥ 2mn TaKXe B3aUMHO MPOCTHI.

2. Hanumure u nokaxkute oOwIyr0 GopMyidy Uil KOJHMYECTBA Pa3IUYHBIX NPEACTaBICHUN JaHHOTO
LIEJIOTO YHca N B BUJAE CyMMBI JBYX kBajaparoB. (IIperacraBurenu, KoTopble HE MOMYYEHBI APYT OT
Jpyra ImyTeM WU3MEHEHHS 3HaKOB U MOPSI/IKA CIOB, CYMTAIOTCS Pa3HBIMH. )

3. Ha ocHoBe momyueHHOH (hOpMyJbl BBIBEIUTE HIDKHIOIO I'PAaHHUIy MaKCHMMAaJIBHOTO YHCIa PABHBIX
paccTOSHUN MEXIy 3aJaHHBIMU N TOYKaMH Ha IUIOCKOCTH, MCIOJNIB3Ys MPABWIBHYIO HPSIMOYTOJIBHYIO
peLIeTKy.

4. TlocTtpoiiTe MpaBMWIbHBIN MATHYTOIBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKH.

5. IlocTpoiiTe mpaBUIbHBIN 15-yroNbHUK, UCIIONB3YS HUPKYIb U JIMHEUKY.

6. Bam maetcst onun cermeHT. TpeGyeTcst MOCTPOUTH C TIOMOILBIO IIUPKYIISA U TMHEHKH OTPE30K JJIHHBI
X, YAOBJIETBOPSIOUINH yPaBHECHHIO

7. OCHOBBIBasICh Ha TPEABIAYIIEM 3aJaHUH, JOKKUTE, YTO MPABHIBHBIA CEMUYTOIBHUK HEIb3s
MOCTPOUTH C TOMOIIBIO ITUPKYIIS ¥ TMHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OnumuTe BCE BO3MOXKHBIE KOMOMHALIMM KOJMYECTBA YEPHBIX M OENbIX IIapOB B YpHE I
rOJIOCOBAaHUs, YTOOBI IPU CIIydailHOM BBUIOBE ABYX IIApOB B BBIOOpKE 0€3 BO3BpaTa, BEPOSATHOCTh
BBUIOBA JBYX O€JBIX MIApOB cocTaBisuia TouHo 0,5.

10. PaccMoTpuM COOTHOIIEHHE CTOPOH a, b, ¢ TPEYroJbHUKA, B KOTOPOM TPEYTOJILHHUK C BEpIINHAMU B
OCHOBaHHMM OHMCCEKTpHUC paBHOOenpeHHbIH. [Ipenamomnaras, 4To CTOPOHBI, CXOISAIIMECS Ha CTOPOHE C
OO0JBIIOTO TPEYTONbHUKA, PABHBI, CBEAEM 3TO COOTHOIIEHHE K CIIEIYIOLIEMY

11. anee MbI paccMaTpuBaeM KyO, OnpeeNsieMblii IEpPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOoBaHuUs,
4TOOBI a, b, C OBIITM CTOPOHAMH TpeyroiabHUKA). [lokaxuTe, 4TO MOTYUCHHBIH KyO HEpas3I0XKHUM, TO €CTh
OTIPEICIIAIONINI €r0 MHOTOWICH HE YUYUTHIBACTCS.

12. B nomonHeHue K 3TOMy, MOKaKUTE, YTO HaIl Ky0 HEOCOOEeH, TO €CTh HET HU OAHOM TOUKU Ha €ro
MPOEKTUBU3ALMH, B KOTOPOH Ka)K10€ HarpaBiieHHE Kacaloch Obl (MM TOTO e CaMOro, B KOTOPOM BCE
TPH HEpBBIE YAaCTHBIC IPOU3BOAHBIE MHOTOUJICHA, OMPE/IEIISAIOIIETO €ro, BRIPOXKAAIOT ).

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure m pokaxure oOuryro (GopMmyidy A KOJMYECTBAa PA3IMYHBIX HPEACTABICHUN JaHHOTO
LIEJIOTO YKCIIa N B BUJIE CYMMBI IByX KBaJpaToB.

2. JIoKaxxuTe, YTO TPUCEKIUS yIvia HEBO3MOXKHA.
Buiet Neo2

1. PaccMOTpUM COOTHOIIEHHE CTOPOH a, b, C TPEYrolbHUKA, B KOTOPOM TPEYTOJIEHUK C BEPIIUHAMH B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.



2. Onummre Bce BUABI KOMOMHALMI YMCeN YEPHBIX M OEJBbIX MIapOB B ypHE IS TOJIOCOBAHUS, YTOOBI,
€CIIM [[Ba IIapa CIy4aiiHO BBIJIOBJIEHBI B BHIOOPKE M HE BEPHYJHChH, BEPOSITHOCTh BBUIOBA ABYX OEIBIX
mapos Ob11a To4HO 0,5.

Kputepun onennBanus

Onenka «ommnyHO (10)» BBICTaBNSICTCS CTYACHTY, MPOSBUBLIEMY BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U
n1yOokoe 3HaHME MaTepHaia 00pa3oBaTeNbHOM IMPOTrpaMMBbl, CaMOCTOSTEIbHO BBIMOJHHUBIIEMY BCE
3aJaHusl, MPEIYyCMOTPEHHbIE MPOrpaMMOMN, TIIyOOKO H3Y4YHMBLIEMY OCHOBHYIO M JOIOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO MPOTPaMMOM. , aKTUBHO pabOTaeT B KJIAcCe M MOHUMAET OCHOBHBIC
Hay4HbI€ KOHLEMINU 110 U3y4aeMO AUCLUIUIMHE, IPOSBIII TBOPYECKUH MOAXO U HAYYHBIH MOIXO] B
NOHUMAaHUM W TIPEJCTaBIEHUHM Marepuasa oO0pa30BaTeJbHONH IPOrpaMMbl, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl UCIOIb30BAHUEM OOTaThIX M aJCKBaTHBIX TEPMUHOB, a TAKXKE MOCIIEAOBATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «oTanyHO (9)» BBICTABISETCS CTYACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTeMaTHYeCcKOe 3HaHHE Marepuana o0pa30BaTeIbHOM MPOrpaMMBbl, CAMOCTOSTENILHO BBIITOIHUI BCE
3aJayd, MPEIYyCMOTPEHHbIE MPOrpaMMOM, IIIyOOKO YCBOWJI OCHOBHYIO JIMTEPAaTypy H 3HAKOM C
PEKOMEH TyeMO JIOTIONTHUTEBHOM JINTEPaTypoil. IO MporpaMMe, akTHBHO MpopaboTan Ha 3aHSTHSX,
MMOKa3aJl CHCTEMHOCTh 3HAHUU 0 JUCLUIUIMHE, JOCTATOYHYIO Ul JAJBHEHIIEro U3y4eHus, a TaKkxke
YMEHHUE CaMOCTOATEJILHO pacIIUpsTh €€, OTBET KOTOPOH OTIMYAETCs TOYHOCTHIO MCIIOJIb3yEMBIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAIIa B HEM MOCIEA0BAaTENLHOE U JIOTHYHOE;

Ouenka «oTauuHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBIM IPOSBWII MOJHOE 3HAaHHE Marepuala
o0pa3oBaTeIbHOM MpPOTrpaMMbl, HE JOIMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENIBHO BBINOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE IPOIpPaMMON, H3yduI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBaHHYIO Y4eOHOW NpOorpaMMOil. Mporpamma, akTHBHO HpopaboTaHHas Ha
3aHATUAX, I10Ka3ajla CUCTEMHOCTb €r0 3HAaHUM IO NUCLMILIMHE, JOCTAaTOYHBIX Ui JlajbHEHIIEro
U3yUYEHHUs], & TAKKE CIIOCOOHOCTh CAMOCTOSATENBHO UX YCHIINBATD;

Ouenka «xopomo (7)» BBICTABIAETCS CTYIACHTY, KOTOPBIM HpPOSBMI JOCTAaTOYHO IOJHOE 3HAHHE
Marepuaga o0pa3oBaTeNIbHOW HPOrpaMMbl, HE IONMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOATENIBHO BBINOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE IPOIpPaMMON, H3ydu] OCHOBHYIO
PEKOMEHIOBaHHYIO JINTEPaTypy MO MpOorpaMMme, akTUBHO padoTaj Ha 3aHSATHSIX, IPOSIBHI CUCTEMHOCTD
CBOMX 3HaHHMH 110 IUCHUIUIMHE, JOCTAaTOYHBIX IS JAlbHEHIIEero M3y4deHus, a TakkKe CIOCOOHOCTh
CaMOCTOSITENBHO UX YCHIINBATE;

Onenka «xopomo (6)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBWJI JOCTAaTOYHO IIOJHOE 3HAHUE
Marepuaia 00pa3oBaTelIbHON MPOrpaMMBbI, HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITENBHO BBINOJHWI OCHOBHBIE 3a/ladyM, MPEIXyCMOTPEHHBIE MPOrPaMMOM, U3y4WJI OCHOBHYIO
JUTEepaTypy. pEeKOMEH/I0BaH IIPOrpaMMOH, 0Ka3ajl CUCTEMATUYHOCTh CBOMX 3HAHUM 110 TUCLMILIMHE,
JOCTaTOYHYIO IS AAJIBHEHUIIETO U3YUEHHUS;

Omenka «xopoio (5)» maercs CTyAeHTY, NPOJICMOHCTPUPOBABIIEMY 3HAaHHE Marepualia OCHOBHOM
oOpa3oBarenbHONH TpPOrpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHEWIero oOydeHuss U Oymyinei
paboThl 1O Mpodeccru, KOTOPbIi, He MPOSBISsS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEIBHO BBIMOJHS OBJAJNe] OCHOBHBIMH 3aJa4aMH, MPEIyCMOTPEHHBIMH MPOTPaMMOii,
OCBOMJI OCHOBHYIO JIMTEpaTypy, PEKOMCHIOBAaHHYIO MPOrpaMMOM, JOMyCTWJI OIIHOKA B UX
BBITIOJIHCHUH W OTBETE BO BPEMs TECTUPOBAHHS, HO MMEET HEOOXOIMMBIC 3HAHUS JUIS UCIPABICHUS
JTHX OIINOOK CaMOCTOSATENIHHO;

O1reHKa «yIOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHWE Marepualia OCHOBHOM
oOpa3zoBarenbHONH TporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeliero oOydueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEJIHO BBIMOJHSI BBINOJIHII OCHOBHBIC 3a/1a4M, NPELYCMOTPEHHBIE MPOTPAMMOM, H3y4HI
OCHOBHYIO JIUTEPATypy, HO IOIYCTHJI OUTMOKY B UX BBHIIOTHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
UMeeT HeoOXOMMBbIE 3HAHHMS JUIsl HCIIPABJICHUSI ATUX OMIMOOK MO/ PYKOBOJICTBOM IIPETIO/IaBATEILs;

OreHKa «yTOBIETBOPUTEIHHO (3)» BBHICTABISIETCS O0ydYaroIeMycs, POsBUBIIEMY 3HAHHE MaTephaiia
OCHOBHOIW 00pa3oBaTelbHON MporpamMmbl B 00beMe, HEOOXOJUMOM JUIS JalbHEHIIero oOy4YeHUs |
Oynmymieir paboThl 1Mo mpodeccHr, He NPOSBUBIICIO AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSITEIHHO
BBINIOJIHMBIIETO OCHOBHBIC 3aJaHMs, IPEJYCMOTPEHHBIE 3aKOHOAATEeIbCTBOM. MpOrpamMma, HO
JONyCKaromas OmMOKA B HX BBHIIOJHEHWHM W B OTBETE NPU TECTHPOBAHHWM, HO 0oO0Jajaromas
HEOOXOMMMBIMH 3HAHMSMH [UISi YCTPaHEHMS TI0J] PYKOBOJACTBOM Hperojasaresisi Haubosee
CYILIECTBEHHBIX OLTHOOK;



OneHka «HEYIOBIECTBOPUTEIHHO (2)» BBICTABISAETCS CTYACHTY, KOTOPBIH MMOKa3an mpoOeibl B 3HAHUAX
WJIH HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Mareprajia OCHOBHOM 00pa3oBaTebHOM MPOrpaMMBl,
HE BBIIOJHWAJI CaMOCTOATENBHO OCHOBHBIE 3aJaHusi, TpeOyemble MpOrpaMMON, JOITYCTHI
NPUHIMINAIbHBIE OMIMOKM B BBINOJHEHHE IPEIYCMOTPEHHBIX NPOrpaMMON 3aja4, HE HMMEIOIIETo

BO3MOXXHOCTH  TPOJOJDKUTH yuedy WM HavyaTh MNpo(ecCHOHAIBHYI JeATeIhbHOCTh  0e3
JIOTIOJIHUTEJILHOM MOATOTOBKHU IO JAHHOM JUCIIUIIINHE;

OreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBUTCS CTYIEHTY MPH OTCYTCTBUM OTBeTa (OTKa3 OT OTBETA)
WM KOTJa MPeJICTaBICHHBIA OTBET HE COOTBETCTBYET CYTH BOIIPOCOB, COACPKAIIUXCS B 3a1aHUH.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems nuddQepeHIMpOoBaHHOIO 3aueTa CTYAEHTY pa3pelaeTcs MCHOoNb30BaTh IMPOrPaMMy
JMCIUTLTHHBL.



