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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenpr0 OCBOEHUS IUCHUIUIMHBI «TEXHOJIOTMU BHEAPEHUsS] MPOTPAMMHOTO
oOecrieueHus» SIBIAETCS TMPEACTaBICHUE TNPOTPaMMHONM HWH)XEHEPHUH B  BHJE
[IEJIOCTHOTO H3JI0XKEHUSI, OCBEIas KOHIEMIHUIO MPOIecca, pa3IuyHble METOIO0TIOTHH
pa3paboTKM MPOTPaMMHOTO OO€cCHedeHus, OTIMYHE MPOrPaMMHON WH)KEHEpUH OT
apyrux  orpacneid. CrymeHT B Xone  OOy4YeHHS  YUYUTCA  OINEPUPOBATH
npoeCCHOHATPHBIMA TEPMHHAMH W (QOpPMHPYET TPEACTABICHHE O Ccrenupuke
npodeccuu.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

3amaun paccMarpeHus JUCHUIUIMHBI - HW3yYeHHE OCHOBHBIX IIOIXOA0B K
OpraHu3ali  KOMaHIHOW  pa3padOTKH  CHUCTEM  MAIIMHHOTO  OOydYeHUs W
UCKYCCTBEHHOTO MHTEIUICKTA, COBPEMEHHBIX TEXHOJIOTHIA pazpaboTku
NPOTrPaMMHOTO  OOECTIeYeHHs, IMPOIecCOB KOMaHAHON papaborku [10, anamu3zy
dopmanbHBIX W TUOKMX TexHomoruu paspabotku [1O, cmocoboB obecnedenus
KaueCcTBa MPOrPAMMHBIX MPOYKTOB U MOTHUBAIIMH YWICHOB KOMaH bl pa3pabOTKH.

1.3 IlepedyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUucCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

IIK-1: CriocodHocTh co3panust (MoAU(PUKALMU) U CONMPOBOXKIAEHNSI MH(POPMALMOHHBIX
cucrem (MC), aBTOMATH3UPYIOLINX 321241 OPTraHU3ALMOHHOI0 YIIPABJIeHUs M OU3HeC-
npouecchl B OPraHu3aumsX pasjinuHbIX (POpPM COOCTBEHHOCTH € LEJIbIO NMOBbIIEHHS
3 (PeKTUBHOCTH 1eATeIbHOCTH OpPraHu3anuii - noab3oBaresieit UC

[TK-1.6: OcymecTBisier OCHOBHBIE HHCTPYMEHTHI JUIsl pa3BEPTHIBAHUS IPOEKTA
HaCTPOMKY MPOEKTA AJIst TectupoBare MPOEKT

ONTUMAIBHOTO PELICHUS 3a1a4 OcHoBamu BUPTyaIU3aluu AJIs U30JALMAN ITPOEKTa
3aKa3zyrKa

ITK-2: CniocodHocTh pazpadaTsiBaTh nporpaMmMHoe obdecnieyenue (I10), Briarouas
NMPOEKTUPOBaHHUE, OTJIAAKY, IPOBEPKY padorocnocodHocTn U Mmoaudukamnuio IO

[1K-2.2: Pa3pabarsiBaeT OcHOBHBIE METOJIBI COOPKU MOAYJIEH U KOMITOHEHTOB
pOIEAYPBI COOPKU MOIyJIeH M | POTPaMMHOTO 00eCTIeYCHHUS

KOMITOHEHT ITPOrPAMMHOI0 [IporpaMMHpOBaHUTH Ha SA3BIKE BBICOKOTO YPOBHS
obecrnevyeHus, MOIKIIF0UeHUE HaBpikamu ocTpoeHus: apXUTEKTYp B X0OJIe pa3paboTKu
IIPOTPAMMHOT0 IPOAYKTA K MIPOrpaMMHOT0 O0ecTieueHus

KOMIIOHEHTaM BHEIIHEN CPEAbI

[TK-2.3: Pa3pabarbiBaet HNHctpymeTpsl pa3BepThIBaHUS IPOrPAMMHOTO
MIPOIIETyPHl Pa3BEPTHIBAHUS U obecrieueHus

OOHOBJICHHUS TPOTPAMMHOTO OOHOBTATH M OTKATHIBATh MPOrPAMMHOE O0ECTIeueHHE
obecrieueHus 710 HEOOXO0IUMOM BEPCUH

Hagbikamu agmunuctpupoBanus OC Windows u Linux

ITK-3: Cnioco0eH ocymecTBJISITh YIIPaBJCHHE IPOEKTAMH B 00/1aCTH
HH(OPMALMOHHBIX TEXHOJIOIHH




[IK-3.1: OcymectBusieT c6op
uHbOpMaIMH JIJI1 UHUTTAAITTT

IMPOCKTa B COOTBETCTBHUHU C
IMMOJTYYCHHBIM 3aIaHUCM

I1K-3.2: IToaroraBiauBaceT TEKCT
TJIaHa YIIPaBJICHUS POEKTOM U
YaCTHBIX IUIAHOB B €r0 COCTABE
B COOTBETCTBHUU C MOJTYUYECHHBIM
3aJIaHHEM, B TOM YHUCJIE
pacnucaHus MpOeKTa, CMEThI
Pacxo/10B, TIJIaHOB
(uHAHCUPOBAaHUS IPOCKTA

[IK-3.3: OcymectBiser
OpraHH3aIMI0 UCTIOTHEHHUS
paboT mpoeKTa B COOTBETCTBUU
C MOJIYYCHHBIM [LTAHOM

1.4 OcobOeHHOCTH peajiM3alUU AMCHUIINHbI
SI3BIK peanu3anuu TUCUUILIMHBL Pycckwil.

Jucnuruinaa (Moayis) peanusyercs ¢ npuMmenenueM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=34332.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas pabora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHUI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocrosTenbHast
JIEKIIMOHHOTO
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. Bupryaau3zanus
1. BBenenue B Kypc 2
2. BBeneHue B BUPTYTU3AlIAIO 2
3. Co3zmanue cpenpl pazpaboTku Ha Linux 4
4. BupryanbHble cpeabl. Paznenenre BUPTyalbHBIX Cpel 4
5. Paznenennie BUPTyalIbHBIX CpEL 6
6. IHCTpYMEHTHI pa3ieJIeHUs] BUPTYAITbHBIX CPET 2
7. Ucrionb30BaHNE MHCTPYMEHTOB pa3/iesieHus cpel s 6
pa3BepThIBaHUS MPOCKTA
8. IHCTpYyMEHTBI pa3zieNieHus: Cpel ISl Pa3BePTHIBAHUS 28
MIPOEKTa
2. CucrteMbl yripaBJjieHUs] BepCUSIMHU
1. Cuctemsl ynpaBiieHUs BEpCUSIMH MPU KOMAHIHOU 5
pa3paboTKe MPOrpaMMHOTO OOECTICYCHUS




2. Ucnonws3oBanue Git pu pazpaboTKe MPOrpaMMHOTO

o0ecrieueHHs 6

3. CI/CD 2

4. CI/CD HacTpoiika 1 UCTIOJIb30BaHHE 8

5. Hactpolika aBTOMaTu4eCcKoro JIerios 26
3. Pa3HOBMIHOCTH NIPOEKTOB M HIOAHCHI MX Pa3BePThIBAHUS B IPOJAKIIEH

1. Pa3BepteiBaHue ML npoekToB 2

2. Beinyck B npoaakimen ML npoekr 6

3. Urtoru kypca 2
Bcero 18 36 54




4 YyeOHO-MeTOAMYECKOe oO0ecmeYeHHue TUCIHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

Kosanenko B. B. IIpoextupoBanne nHPOPMAITMOHHBIX CHCTEM: y4eOHOE
nocobue 71l CTYACHTOB (0aKaaBpOB M CTICIIUATIMCTOB) BY30B I10
HarnpasnieHnuto 230700 [puxnagnas nadopmaruka (MpoPuiin: SKOHOMHKA,
couuanbHO-KynbTypHas cepa) u crert. 080801 "[IpuknagHas nHpoOpMaTuKa
(o o6usactsm npumenenus)"(Mocksa: Dopym).

Komucuuuenko /. H. Linux. Ot HOBHYKa K ipodeccroHany: Hanboee
nosiHoe pykoBocTBO(Cankt-IleTepOypr: bBXB-IletepOypr).

Kapnunr M., [lernep C., dennuc /., Paiimonn O. CucteMHoe
anMuHucTpupoBanue Linux: [mepeBoj ¢ anruiickoro|(Mocksa:
N3narensckuii noM "Bunbsmc").

Konucuuuenko [[.H. Camoyuurens LINUX. YcranoBka, HacTpolika,
ucnosb3oBanue(Cankt-IlerepOypr: Hayka u Texnuka).

Ky3zoBkun A. B., LlpiranoB A. A., lllykun b. A. Yrpasnenne qanasIMu: y4eo.
JUISl CTYZIGHTOB BY30B, OOyUaronuxcs 1o HanpasieHuto "MupopmaloHHbie
cucteMbl" : gonyueHo Y MO By30B 110 YHUB. IOJTUTEXHUYECKOMY
obOpazoBanuto(M.: Axanemus).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecrevyeHune, Ha KOTOPOEe YHHBEPCUTET MMeeT JHIEH3HI0, 4 TAKKe CBOOOTHO
DacInOCTDAHAEMOE MDOrDAMMHOE o0ecedeHme):

e I A o

—
S

Hcnonp3yercs OecriaTHO-pacpoCTpaHsIeMoe MPOrpaMMHOE 00ecIieueHue:
S3bik Python — https://www.python.org/

Cucrema koHTpoiisa Bepcuit Git — https://git-scm.com

GitHub — https://github.com/

®opmartep YAPF — https://github.com/google/yapf

dopmartep Black — https://github.com/psf/black

Jluatep Flake8 — https://github.com/pycqa/flake8

Jluntep Pylint — https://github.com/PyCQA/pylint/

bubnmnoreka mamuuaHoro 00yueHust Hugging Face https://huggingface.co
O6mnauynas mardopma https://www.heroku.com/

FastAPI — https://fastapi.tiangolo.com/

Data Version Control — https://dvc.org/

4.3 NnTepHeT-pecypchl, BKIKOYas NpodeccuoHalIbHbIe 0a3bl JaAHHBIX
U uHGoOpPMallUOHHBbIEe CIIPABOYHbIE CUCTEMbI:

DJIEeKTPOHHBIE PECYPCHI (M3aHUs):

Software Engineering Body of Knowledge (SWEBOK)). URL:
https://www.computer.org/education/bodies-of-knowledge/software-
engineering (nara oOpamenus: 05.10.2021).
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3. GitHub Actions. URL: https://docs.github.com/en/actions (nara oOpareHus:
05.10.2021).

4. Software Engineering at Google. https://abseil.io/resources/swe-book (mara
obpamenus: 05.10.2021).

5. Scott Chacon, Ben Straub. Pro Git. https://git-scm.com/book/ru/v2 (nara
obpamenus: 05.10.2021).

6.  XKypnan "l[Iporpammuas nrxenepus”. URL: http://novtex.ru/prin/rus/ (nara
obpamienus: 05.10.2021).

9.  Ilpodeccuonanbuble 6a3bl JaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI
10.

11. Hudposas OnbnnoTeka HayYHO-TEXHUYECKUX U3aaHui MHCcTHTYyTA
WH)XEHEPOB TI0 3IeKTpoTeXHUKe U panuodiekTponuke (Institute of Electrical
and Electronic Engineers (IEEE)) Ha anrnuiickoM si3bIke —
http://www.ieee.org/ieeexplore

12.  Oxford University Press — http://www.oxfordjournals.org/en/

13. ApxXuB NpEenpuUHTOB C OTKPHITHIM TOCTYHOM — https://arxiv.org/

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYECKasaA 0a3a, HeoOXoaMMasi 1JIfl OCYIEeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

CrienpanbHbIE TOMEIIEHUS JODKHBI TIPEJICTABIIATH COO0N yueOHbIe ay JUTOPUU IS
MIPOBEJICHUS 3aHSATUH JICKITMOHHOTO THITA, 3aHATUNA CEMUHAPCKOTO THIIA,
TPYNITOBBIX U WHIUBUAYATBHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS U
POMEXKYTOYHOM artectanuu. CrenraibHble TOMEIIEHUS JOJKHBI ObITh
YKOMIUIEKTOBAHBI CTICIIUATU3UPOBAHHON MEOEIIbIO M TEXHUYECKUMU CPEJICTBAMHU
oOyd4eHus1, Cy>KallUMU JJIsI Ipe/IcTaBiIeHus1 yueOHoM nH(opMaruu 606110
ayautopud. [{yist mpoBeeHUs 3aHATUMN JIEKIIMOHHOTO TUIA IPpeiaratoTcs Habopbl
J€MOHTPALIMOHHOTO 000PYIOBaHUS M y4eOHO-HAMTISAHBIX TOCOOUH,
00eCTIeYnBaAIOIINE TEMAaTHYECKUE HILTIOCTPALH, pad0unM y4eOHBIM ITpOrpaMMamM
JUCUUIUTAH (MomyJieit). [Tomenenus 1jisi caMOCTOSTETbHON PabOThl 00YUYArOIITUXCS
JIOJIKHBI OBITH OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
noaKiIroueHus K cetu "MHTepHET" M 0OecneueHneM J0CTya B AIEKTPOHHYIO
UHPOPMAIMOHHO-00Pa30BaTEIBHYIO CPEly OpTraHU3aIlnu.
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