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 JMCHUIJINHE: CospemenHble MeTobl DevOps
10 HANPABJICHHUIO: ITporpammHas uHxeHepus
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

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

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Co3bIkuH, KaH]l. TEXH. HayK, JOLIEHT

[Iporpamma obcyxieHa Ha 3aceflaHuy BBICIICH MIKOJBI porpaMMHoil naxkenepun MOTU - Anpekc 28.04.2023



AHHOTANMA

OTOT Kypc MOCBAILIEH OCHOBaM pa3padOTKU IpPOrpaMMHOro obecriedeHus. I[IpaBuiibHBI OU3aiiH - Ba)KHAs
4acTh JIIOOOTO MpOeKTa. DTOT KypC OXBaThlBaeT OCHOBBI s3bIKa NporpammupoBaHusi Python, ocHoBHbIE
KOHLIEIIIMM M A3BIKOBBIE KOHCTPYKIHMH. Hapsmy ¢ 3THMM 3TOT Kype NpeNOCTaBiII€T HWHCTPYMEHTHI JUIS
UCTIONIB30BaHMs S3bIKa MporpamMMmupoBanus Python B cioxHBIX mpoekTax. Bel mosmyunre mpencraBieHue 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 VYK-2.1 ®opMmynupyeT COBOKYIHOCTb B3aUMOCBS3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meiau  paboThl,
ONITUMAJIbHBIE CLIOCOOBI UX PEIICHUs], UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHXCHHE. Omnpenenser

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

OIIK-5.2 CnocoOeH OIEHHMBaTb KOHLEMUIUH W aTpUOyTHI
KayecTBa NPOrpaMMHOrO  obecrieueHHs  (HAIEKHOCTH,
0e30MmacHOCTH, yI00CTBa WCIIOJIB30BAHMSA), B TOM YHUCIIE
poNib  JIIOJieH, IPOLIECCOB, METOIOB, WHCTPYMEHTOB H
TEXHOJIOTH1 00eCTIeueH s KauecTBa

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

OIIK-6.2 YMeeT NpuMEHSITDH SA3bIKH IPOrPAMMHUPOBAHUS IS
OIIK-6 CriocobeH pa3padarbiBaTh arTOPUTMBI ¥ | PELICHNS TPUKIIAJHbBIX 33124

MIPOTPaMMBI, IIPUTOAHBIE AJISI IPAKTHYECKOTO OIIK-6.3 3HaeT MeTOIbI TECTHPOBAHUS MPOrPAMMHOTO KOJa

WCIOJIb30BaHUS, IPUMEHSATH OCHOBBI Ha OWHMOKKM M crnocoOeH NPOBOAWTH TECTUPOBAHHE HAa
MH()OPMATUKHU U IPOTPAMMHUPOBAHUS K pa3iMuHBIX  ypOBHAX  (MOMDYJIBHOE, 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 OTUX  S3BIKaX,
CTaHJIapTHBIC OMOIMOTEKH S3BIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh $3bIKM NPOTrPAMMHUPOBAHUS IS
HaIMCaHUs INPOIPaMMHOIO KOJAa C YY€TOM TEXHHUYECKOIO
3a/laHus

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

paboTOCTIOCOOHOCTD MPOTPAMMHOE

oBecreucHe [IK-3.3 YMeer uznarate OCHOBHbBIE€ IPHUHIIUIBI TOCTPOESHUS

U BUJBl APXUTEKTYPbl IPOrPAMMHOTO 00eCIIeueHUs], METObI
U CPEeACTBA NPOEKTUPOBAHUS MPOTrPAMMHOIO OOecIeyeHus,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAMMHOTO OOECIICUEeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[IK-6.1 3Haer, kak co3maBaTh CTaHIAAPTHl U METOMOJIOTHUU
ITK-6 CriocoGeH pa3pabarbiBaTh U BHEIPATH pa3paboTKu MPOTPaMMHOTO 0OeCIieueHHs B OpraHu3aum




CTaHJapThl U IPOLECCHI Pa3pabOTKH, [1K-6.3 Brageer HaBbIKAMH MOHUTOPHHTA U OOHOBIICHHS
MPOU3BOJIUTH UX MOHUTOPUHT U OOHOBJICHUS CTAaHAAPTOB C YYETOM U3MCHSIOIUXCS 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:

- TNpUHUMIIBL  (QYHKOIMOHUPOBAaHHMS M  METOAOJIOTHIO Pa3padOTKU  PAaCIpelesieHHBIX CHCTEM

MPUMEHUTENHHO K 3a7a4aM co3ianus cucteM VR/AR;

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

- meromonorueii paspaborku IIMO Bcex 3BeHbeB cuctemM VR/AR (Brirowas rpaduueckoe sipo,

MOJICCTEMBI YIIPaBIICHUS BUPTYILHOM Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPHEHTUPOBAHHON METOAOJIOTHEH MPOSKTUPOBAHUS U Pa3padOTKU MPOrpaMMHOTO KoAa JUist

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
CaMOCTOATEIIFHYIO paboTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Uro Takoe DevOps u B 4em ero eHHOCTh 3 3 5
2 CucteMbl KOHTPOJIS Bepcuid 3 3 5
3 Pabora c o0naYHbIMU 3 3 5
UH(paCTPyKTypaMH
4 VYnpasienne KOHQUTYpauusIMu 3 3 5
5 Cucrema cOOpKHu 3 3 5
JlokanpHast pa3paboTKa W TECTHPOBAHUE
6 3 3 5
¢ Docker-Compose
7 Continuous Integration 3 3 6
8 Ocnosbl Kubernetes 4 4 6
DO-9. Helm, HenpepbiBHas jJocTaBKa
9 . 5 5 6
npunoxenuil B Kubernetes
Hroro yacos 30 30 48
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 5 (Ocennuii)

1. Yto Takoe DevOps 1 B 4eM ero HeHHOCTh




DevOps kak ¢umocodus u cnocod wemuieHus. DevOps Kak MOAXOA K PEIMIEHUIO 3a7ad |
OpraHu3zaiuy Imporecca pa3padoTku U 3kciuryarannu. Mudsl o DevOps. Korna HyXHbI TpakTHKA
DevOps. Korma DevOps He HyxeH. [Ipodeccust DevOps-unxeHep.

2. Cucrembl KOHTPOJISI Bepcuil

CoBpemMeHHbIE crcTeMBbl yrpaBieHus kogoM. Git. BBenenue. bazossie komanas! Git. Marus Git flow.
ITone3nsie Bo3mMoxHOCTH Git.

3. Pabota ¢ oOnauyHbIMU HHPPACTPYKTYpaMu

3HaKOMCTBO ¢ 0OnayHbIMU MHPpacTpykrypamu. AWS — Amazon Web Services. GCP — Google
Cloud Platform. Microsoft Azure. SAngexc.O6mako. MCS — Mail.ru Cloud Solutions. JIpyrue
MIPOBANUEPHI.

4. YnpasieHre KOHQUTypausiMu

[pennoceutiku mosiieHus: noaxona laC. Uro Takoe Infrastructure as Code (IaC). Ansible. Ansible
Playbook. IIpoaBunyToe Hanucanue mieiiOykoB. Ansible-ponu. Jlydime npakTUKyd MCHONIB30BAHUS
Ansible.Puppet.

5. Cucrema cOopku

Uro takoe Docker. Co3nanne Docker-o0paza. PaGora ¢ ceTbro n nuckoBoil nmogacucremoi B Docker.
OcnoBHble koMaHAbl Docker: pabora ¢ obpa3zamu u KOHTeWHepaMu. [Je HE CTOMT MPHUMEHSTh
Docker. Dxocucrema Docker.

6. JlokanpHas pa3zpabotka u TectupoBanue ¢ Docker-Compose

3uakomctBO ¢ Docker Compose. @opmar koHpurypannonnoro gaiina u 3anmyck Docker Compose.
OcobennocTtu paboThl ¢ ceThio U aAnckoBoil nmoacuctemoir B Docker Compose. Jlyumine mpakTuku
Docker Compose. TectupoBanue.

7. Continuous Integration

Beenenne B CI. OcHoBHBIe noHsATHs. Peanmzanus CI. O630p Hambomee pacpoCcTpaHEHHBIX CUCTEM
CL

8. OcHoBbsl Kubernetes

Beenenne B Kubernetes. Apxutekrypa Kubernetes n ocHoBHble KOMIOHEHTHI. YcraHoBKa K8S.
Kubectl. Ynpaenenne oobekramu Kubernetes. Manudectsi. Pabota ¢ cexperamu.

9. DO-9. Helm, nenpepeiBHas JoctaBka mpuiioxennit B Kubernetes

Beenenne B Helm. Hcnonb3oanue rotoBeix Helm uapro. Hammcanwe Helm Chart. Jlyumme
npaktuku. Helm B CI/CD.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrangapTHas ayquTOpHs
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



1. TexHomoruu pa3zpabOTKKU MPOTPAMMHOTO obOecrieueH I, DJICKTPOH. BEpCHs Ted. myonukanuu / . —
Camnxkr-IlerepOypr, [lutep, 2012

Pexomenmyemas nurepatypa Juis CaMOCTOSTEIBHOTO H3yUeHHUS:

1. JoBuc xennudep. Gunocodus DevOps. Uckyccto ynpasnenus [T - CI16.: ITutep, 2017 - 416 c.
- ISBN 978-5-4461-1141-1.

2. Xamb6i, KuwMm, JleOya: PykoBoactBo mo DevOps. Kak 1o0UThCS THOKOCTH, HAIE)KHOCTH H
0e30MacHOCTH MHPOBOTO ypoBHS - M.:ManHn, MBaHoB u ®epbep, 2018 - 512 ¢c. - ISBN
978-5-00100-750-0.

JlononHuTenbHAs TUTEpaTypa
Pexomenyemas nureparypa Ui CaMOCTOSTEIIEHOTO H3yYSHHUS:
1. J. Kum, K. bep, 1. Cnaddopa. [Tpoekt «Dennkcey. Poman o Tom, kak DevOps meHsieT Ou3Hec K
JTy4iieMy: nep. ¢ anni. - M.: bom6opa, 2021 - 384 c. - ISBN 978-5-04-101855-9.
2. DevOps nis UT-menemxepoB. KoHIleHTpUpOBaHHOE CTPYKTYPUPOBAHHOE U3JI0KEHNE TIEPETOBBIX
uzaei/Cxkpoiauk Oner - M.: JIMK Ilpecc, 2019 - 126 c. - ISBN 978-5-97060-692-6

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOT'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YUCJIC Ha MPE3CHTAUAX.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

YCIICIIHOE OCBOSHHE Kypca TpeOyeT HapsHKEHHOW CaMOCTOSTEIbHON paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE00X0JMMOe BpeMs 1Sl pabOoThI CTY/IeHTa HaJl TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

- TpopaboTKy ydeOHOro marepuana (M0 KOHCIIEKTaM JIEKIMH, Y4eOHOH M Hay4HOW JHTEeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, IPEIHA3HAYEHHBIX [UII CAaMOCTOSTEIBHOTO  H3y4YeHH,
JI0Ka3aTeIbCTBO OTIEIBHBIX YTBEPKICHH, CBOMCTB;

- TIOOrOTOBKY K MPAKTHYECKHM 3aHATHUSM, BBITOJIHCHUE HECKOJIIBKUX MHIMBHIYaJIbHBIX JOMAIITHUX
3alaHUN.

[TpoMesKyTOYHBI KOHTPOJb 3HAHWI MPOBOAMTCS B BHJE NMUCHMEHHBIX ONPOCOB IO Teopuu. Kpome
3TOT0 B XOJE OCBOGHHUS Kypca CTYACHT IOJDKEH BBIMOJHHUTH IPOEKT, COAEPKAIIUH HECKOIBKO
B3aUMOCBSI3aHHBIX 33/IaHHI C UX MOCIEIYIONICH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

Pa3paborunk: A.B. Co3bIkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
paMKax OCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHKEHHUE. Omnpenenser

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

OIIK-5.2 CnocoOeH OICHHBaTh KOHIICIIIIUM W aTpPUOYTHI
KauecTBa MPOrpaMMHOr0  obecricueHus  (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCIONB30BaHUS), B TOM 4YHCIE
poOJib JIFOJICH, TMPOIECCOB, METOJO0B, WHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

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

OIIK-6.2 YMeeT MpUMEHSTH A3bIKA MPOTPAMMHUPOBAHUS IS
OIIK-6 CriocobeH pa3padarsiBaTh anrOpUTMbI ¥ | PCIICHUS IIPUKIIATHBIX 33134

nporpamMmsl, IPpUTrOAHBIC TS IMIPAKTUYCCKOTO OIIK-6.3 3Haer MCTOJbI TCCTUPOBAHUSA ITPOrPAMMHOT'O KOAA

UCTIONIb30BaHMs, IPUMEHATh OCHOBBI Ha OMMOKM M CHOCOOEH IPOBOAWTH TECTHPOBAHHE Ha
WH(POPMATUKHU U IIPOrPAMMHUPOBAHUS K pa3IMyHBIX ~ YPOBHSX  (MOIYJIBHOE, HWHTETPAaLMOHHOE,
MPOEKTHPOBAHUIO, KOHCTPYHUPOBAHUIO U CHCTEMHOE)

TECTUPOBAHUIO IIPOIPAMMHBIX IIPOAYKTOB OIIK-6.4 lmeer HaBbIKM  NpPOrpaMMHUpPOBaHUs U

TCCTUPOBAHUSA TPOTPAMMHBIX IIPOAYKTOB

[IK-3.1 Paznn4aer CcHHTaKCHC SI3BIKOB NPOTrPaMMUPOBAHUSA,
0COOCHHOCTH TNPOrpaMMHUpPOBAHUS HA OTHUX  S3BIKAX,
CTaHJApTHBIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YMeeT BbIOMpaTh S3BIKK MPOTPAMMHUPOBAHUS IS
HaMCaHUsl MPOTPAMMHOIO KOJa C Y4YETOM TEXHHYECKOrO
3a7laHus

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

IIK-3.3 YMeer uznarate OCHOBHBIE IIPUHIIMIBI TOCTPOEHUS

obOecrieueHe
W BUJBI aPXUTEKTYPhI IPOrPAMMHOTO 00€CIIeYeHUs], METOIbI
U CPEICTBAa MPOCKTHPOBAHUS MPOTPAMMHOTIO OOECIICUCHUS,
METOJIONIOTHU Pa3pabOTKH TPOTPAMMHOTO OOECTeYeHUs: U
TEXHOJIOTUH TIPOTPAMMHUPOBAHUS
[IK-6.1 3Haet, kak co3laBaTh CTaHIAPTHI U METOMOJIIOTHUU
ITK-6 CriocobeH pa3pabarsiBaTh U BHEIPATH pa3paboTKM MPOrpaMMHOTO 00ECIICUeHUS B OpraHU3aI1
CTaHJapThl U IPOLECCHI Pa3pabOTKH, [1K-6.3 Bnageer HaBBIKAMH MOHUTOPHHTA U OOHOBIICHHS
MPOU3BOJIUTH UX MOHUTOPUHT U OOHOBJICHUS CTAaHAAPTOB C YYETOM U3MCHSIOIUXCS TpeOboBaHUN U

TEeXHOJIOTHH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA
B pesynwrare uzydenus quciumuinabl «CoBpeMeHHbIe MeToAbl DevOpsy o0ydaroniuiics T0omKeH:

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:
- TNpUHUMIIBI  (QYHKIMOHUPOBAHHS M  METOAOJIOTHUIO Pa3padOTKU  PACIpElesICHHBIX CHCTEM
MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;

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

BJIaJeTh:

- mertomonorueii paspaborku IIMO Bcex 3BeHbeB cuctemM VR/AR (Bxirouwas rpaduueckoe sipo,
MOJICICTEMBI YIIPaBIICHUS BUPTYILHOW Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPHEHTUPOBAHHON METOAOJIOTHEH MPOSKTUPOBAHUS U Pa3padOTKU NPOrpaMMHOTO KoAa JJist
BCEro CIeKTpa 3ajiau coznanus cucreM VR/AR.




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

B dWem pasHmma Mexay W3MEHSEMBIMH W HEW3MeHseMbIMu oObekTamMu B Python? Kakosl
MPEUMYIIECTBA HUCIONB30BAaHUS W3MEHICMBIX WM HEM3MEHSeMbIX THUNOB? UTO Takoe «BBI3OB IO
Ha3HAYECHUIO» ?

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

3. Yro Takoe mexoparop B Python? Kak peanuzoBars coOctBeHHBIH aexoparop? ([exoparop c
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. JlokaxxuTe, 4TO €CJIM M, N - ABa B3aUMHO MPOCTHIX LEJBIX YUCIA Pa3HOW YETHOCTH, TO YMCiIa m2 -
n2 ¥ 2mn TaKXe B3aUMHO MPOCTHI.

2. Hanumure u nokaxute oOmyro ¢GopMmynay Ui KOJHYECTBA PA3IMYHBIX MPEICTABICHUNA 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 moiy4eHHOH (GOpMyIsbl BHIBEIWTE HMKHIOIO I'DAaHMIy MaKCHMAJIbHOTO YHCIa PaBHBIX
paccTosHUN MEXIy 3aJaHHBIMHU N TOYKAMH Ha IUIOCKOCTH, MCIIONb3Yys MPaBHIIbHYIO HPSIMOYTOJILHYIO
peLIeTKy.

4. TlocTtpoiiTe MpaBMWIbHBIN MATHYTOIBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKH.

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

6. Bam naercst onuH cermeHT. TpeOyeTcst HOCTPOUTH € MOMOIIBIO UPKY/IS ¥ IMHEHKN OTPE30K UINHBI
X, YAOBJIETBOPSIOUINH yPaBHECHHIO

7. OCHOBBIBasICh Ha NPEABLAYIIEM 33JaHWH, IOKAXHUTE, YTO MPABMWIBHBIH CEMHUYTOJbHUK HEJb35
MOCTPOUTH C TOMOIIBIO ITUPKYIIS ¥ TMHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OnumuTte BCe BO3MOXKHBIE KOMOWMHAIIMK KOJMYECTBA YEPHBIX M O€NbIX LIapOB B ypHE IS
TOJIOCOBAaHUS, YTOOBI NpH CIIy4ailHOM BBUIOBE JIBYX IIapoOB B BBIOOpPKE O€3 BO3Bpara, BEPOSITHOCTH
BBUIOBA JBYX O€JBIX MIApOB cocTaBisuia TouHo 0,5.

10. PaccMoTpuM COOTHOIIEHHE CTOPOH a, b, ¢ TPeyrobHUKA, B KOTOPOM TPEYTOJIbHUK C BEPIIMHAMH B
OCHOBaHHMH OHCCEKTpuC paBHOOeapeHHbIH. [Ipenmnonarasi, 4TO CTOPOHBI, CXOSIIMECS HA CTOPOHE C
OO0JBIIOTO TPEYTONbHUKA, PABHBI, CBEAEM 3TO COOTHOIIEHHE K CIIEIYIOLIEMY

11. danee Mbl paccMaTpuBaeM KyO0, onpeaessieMblil IEPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOOBaHMUs,
4TOOBI a, b, ¢ OBLTH CTOPOHAMU TpeyrolibHUKa). [TokaXkuTe, 4To MoMyueHHBIH KyO0 HEpPa3JIoKuM, TO €CTh
OTIPEICIIAIONINI €r0 MHOTOWICH HE YUYUTHIBACTCS.

12. B nomonHeHue K 3TOMy, OKa)XUTE, YTO HaIl Ky0 HEOCOOEH, TO €CTh HET HU OJHOI TOYKM Ha €ro
MPOEKTUBU3ALMH, B KOTOPOH KaXK10€ HAIpPaBICHUE KAacanaoch Obl (MJIM TOTO K€ CaMoro, B KOTOPOM BCE
TPH HEpBBIE YAaCTHBIC IPOU3BOAHBIE MHOTOUJICHA, OMPE/IEIISAIOIIETO €ro, BRIPOXKAAIOT ).

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure m pokaxure oOuryro Gopmyidy I KOJUYECTBA PA3IUUYHBIX IMPEACTaBICHUN JTaHHOTO
LIEJIOTO YKCIIa N B BUJIE CYMMBI IByX KBaJpaToB.

2. JIoKaxxuTe, YTO TPUCEKIUS yIvia HEBO3MOXKHA.
Buiet Neo2

1. PaccMOTpUM COOTHOLIICHUE CTOPOH a, b, C TPEYrOJbHHUKA, B KOTOPOM TPEYTOJIBHUK C BEpIIMHAMHU B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.



2. Onummre Bce BUABI KOMOMHALIMN YUCEN YEPHBIX U OENbIX MIApOB B YPHE AJISl TOJIOCOBAHUS, YTOOBI,
€CJIM J[Ba Iapa CJIy4yailHO BBUIOBJIEHBI B BHIOOPKE M HE BEPHYJIUCH, BEPOSATHOCTH BBIIOBA JIBYX OEJIBIX
mapos Ob11a To4HO 0,5.

Kputepun onennBanus

Onenka «ormnyHO (10)» BBICTaBISETCS CTYIEHTY, HPOSBHUBILIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE H
nryOokoe 3HaHME MaTepHuaja 00pa3oBaTeNbHOM MPOTrpaMMbl, CaMOCTOSITEIbHO BBHIMOJHHUBIIEMY BCE
3aJaHusl, MPEJYyCMOTPEHHbIE NPOrpaMMoOl, TIIyOOKO H3YYHMBILIEMY OCHOBHYIO M JOTOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO MPOTPaMMOM. , aKTUBHO pabOTaeT B KJIAcCe M MOHUMAET OCHOBHBIC
Hay4YHbI€ KOHLEIIUHU 110 U3y4aeMOil TUCHUIUIMHE, IPOSBUI TBOPYECKUH MOAXOI M HAyYHBIH MOJAXO B
NOHUMAaHUM W TPEACTABICHUH Marepuasa o0pa30BaTeNbHONW TNPOrpaMMbI, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl HCIIONb30BaHUEM OOTaThIX M aJIeKBaTHBIX TEPMHUHOB, a TAKXKE MOCIEI0BATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «oTanmyHO (9)» BBICTABISETCS CTYACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTeMaTHYeCKOe 3HaHHE Marepuana o0pa3oBaTeIbHOI MpPOrpaMMbl, CAaMOCTOSTEIBHO BBIMOIHHUI BCE
3aJay, MPEeJyCMOTPEHHbIE MPOrpaMMON, MITyOOKO YCBOMJI OCHOBHYIO JIUTEparypy U 3HAKOM C
PEKOMEH TyeMOM JIOTIOTHUTEIBHON JINTEPaTypoi. TI0 TporpaMMe, akTUBHO TpopadoTall Ha 3aHATHSX,
[MOKa3aJl CHCTEMHOCTh 3HAHMH 10 JHUCLUIUIMHE, TOCTATOYHYIO IS JAJbHEHMIIEro M3y4eHHs, a TaKxke
YMEHHUE CaMOCTOATENIBHO PACIIUPITh €€, OTBET KOTOPOM OTIMYAeTCsl TOYHOCTBIO HCIOIb3YEMbIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAIIa B HEM MOCIEA0BAaTENLHOE U JIOTHYHOE;

Onenka «omnuHO (8)» BBICTABISETCA CTYACHTY, KOTOPBIM MPOSIBMJ TOJTHOE 3HAHHE Marepuaia
0o0pa3oBaTeIbHONM NPOTPaMMBI, HE [OIMYCKAaeT CYyIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSATEJIFHO BBIMOJIHMI BCE 3aJaHUs, NPEIyCMOTPEHHbIE INPOrpaMMOM, H3y4YHJ OCHOBHYIO
JUTEpaTypy, PEKOMEHJOBaHHYIO Yy4eOHOW MporpaMMoN. mporpaMma, akTUBHO MpopaOoTaHHas Ha
3aHATHAX, TOKa3aja CHCTEMHOCTh €ro 3HaHMU 1O IUCLUIUIMHE, JOCTATOYHBIX JUIS JaJbHEHIIero
U3yUYEHHUs], & TAKKE CIIOCOOHOCTh CAMOCTOSATENBHO UX YCHIINBATD;

Ouenka «xopomo (7)» BBICTaBISETCS CTYAEHTY, KOTOPBIH TNPOSBHJI JOCTATOYHO IIOJIHOE 3HAHHE
Marepuaga oOpa3oBaTEIbHOW HPOTrpaMMbl, HE JOIYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSTEJIFHO BBIMOJIHII BCE 3aJaHUs, NPEIyCMOTPEHHbIE IPOrpaMMOM, H3Yy4YHJ OCHOBHYIO
PEKOMEHIOBaHHYIO JIUTEPATypy MO MPOrpaMMe, akTUBHO padoTail Ha 3aHATHSX, MPOSBUII CUCTEMHOCTh
CBOMX 3HaHHMH IO IUCHUIUIMHE, JOCTATOYHBIX JJsl JAJbHEHIEero M3y4deHus, a TakkKe CIIOCOOHOCTh
CaMOCTOATENBHO UX YCUIINBATD;

Onenka «xopouo (6)» BBICTAaBISIETCS CTYIEHTY, KOTOPBIA MPOSBHJI JOCTATOYHO IOJHOE 3HAHHUE
Marepualia 00pa3oBaTeIbHON MPOrpaMMBbI, HE JOIMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITENBHO BBINIOJHWII OCHOBHBIE 337aud, MPEAYyCMOTPEHHBIE MPOrpaMMOil, U3yYMWJI OCHOBHYIO
JUTEpaTypy. pEKOMEH/I0BaH MPOrpaMMOH, I0Ka3ajl CUCTEMaTUYHOCTh CBOMX 3HAaHUH 10 AUCLUIUIMHE,
JOCTaTOYHYIO IS AAJIBHEHUIIETO U3YUEHHUS;

Ouenka «xopomo (5)» JIaercst CTyAEHTY, NPOJEMOHCTPHPOBABLIEMY 3HAaHHE MaTepuaia OCHOBHOM
00pa3oBaTeIbHON MpOrpaMMbl B 00beMe, HEOOXOOMMOM Ui JalibHeWIIero oOydeHuss W Oymymien
paboThl 1Mo mpodeccun, KOTOPbI, HEe MPOSBIISSA JOCTATOYHON aKTUBHOCTU HA ypOKaX, TEM HE MEHee
CaMOCTOSITEIIFHO BBITIOJHSUT OBJIAJENl OCHOBHBIMH 3aJadaMH, IPEIYyCMOTPEHHBIMH IPOTPAMMON,
OCBOWJI OCHOBHYIO JIUTEparypy, PEKOMEHJOBAaHHYIO IIPOrPaMMOM, JOMYCTHI OWIMOKM B HX
BBIITOJTHEHUH M OTBETE BO BpPEMs TECTHPOBAHHs, HO UMEET HEOOXOIMMBIC 3HAHUS ISl UCTIPABICHHUS
JTHX OIINOOK CaMOCTOSATENIHHO;

O1reHKa «yIOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHWE Marepualia OCHOBHOM
o0Opa3oBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmero oOydeHHs W Oymyiiel
paboThl 1o mpodeccun, KOTOPBIH, HE MPOSBIASA JOCTATOYHONW aKTHBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITOJHSJ BBINOJHWII OCHOBHBIC 33/1au¥, NPEIyCMOTPEHHBIC MPOrpaMMOM, H3Y4HII
OCHOBHYO JIUTEPATypy, HO JIOIYCTHJI OIIMOKY B MIX BBIIIOJIHEHHH U B CBOEM OTBETE BO BpeMs TECTa, HO
UMeeT HeoOXOMMBbIE 3HAHHMS JUIsl HCIIPABJICHUSI ATUX OMIMOOK MO/ PYKOBOJICTBOM IIPETIO/IaBATEILs;

OtreHka «yIOBIETBOPUTEIHHO (3)» BBICTABISETCS OOydYaromIeMycs, IIPOSBUBIIEMY 3HAHHE Marepuaa
OCHOBHOIW 00pa3oBarejbHOH MpOorpaMMbl B O00beMe, HEOOXOAUMOM ISl JajJbHEWUIIero oOy4eHus |
Oynmymieir paboTel mo mpodecchu, He MPOSBHBIICTO AKTHBHOCTH Ha 3aHATHAX, CaMOCTOSTEIBHO
BBINIOJIHMBIIETO OCHOBHBIC 3aJaHMs, HPEIyCMOTPEHHbIE 3aKOHOIATEILCTBOM. IPOrpamMMa, HO
JONyCKaromas OMMOKA B HMX BBHIOJHEHWHM W B OTBETE NpPU TECTHPOBAHHWM, HO OONamaronias
HEOOXOIMMBIMH ~3HAHMSMH JUIi YCTPaHEHHMs MOJX pPYKOBOJCTBOM IIpenojaBaTeis Haubolee
CYILIECTBEHHBIX OLTHOOK;



OneHka «HEYZOBIETBOPUTENHHO (2)» BBICTABISIETCS CTYIEHTY, KOTOPBIA MOKa3aa MpoOesbl B 3HAHUAX
WJIH HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Mareprajia OCHOBHOM 00pa3oBaTebHOM MPOrpaMMBl,
HE BBIIOJIHWAJI CaMOCTOATENIBHO OCHOBHBIE 3adaHus, TpeOyeMble MPOrpaMMOi, JOMYCTHI
NPUHIMINAIbHBIE OMIMOKM B BBINOJHEHHE IPEIYCMOTPEHHBIX NPOrpaMMON 3aja4, HE HMMEIOIIETo
BO3MOXHOCTH  TNPOAOJDKUTH yueOdy WM Hadarb OPOQECCHOHANBHYIO  JIEATENIbHOCTh  0e3
JIOIIOJIHUTEIbHOM ITOATOTOBKY 110 JAHHOM JUCLIUIUINHE;

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

5. MeTonuueckne MaTepuasbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems auddepeHINpOBaHHOTO 3adeTa CTYACHTY pa3peliaeTcsl HCIOIb30BaTh MPOrpaMmy
JUCHUTUIMHBI.



