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5 1. OBIIASI XAPAKTEPUCTHUKA
PABOYEU ITPOI'PAMMBI [TPOOECCHUOHAJIBHOI'O MO YJIA
«IIM.01 Pa3paboTka koga Jiist 00y4eHHs] HCKYCCTBEHHOT'O MHTEJUIEKTa

1.1. Heap u mecTo NpodecCHOHAIBLHOI0 MOYJISI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

]_[CJ'IB MOAyJd: OCBOCHHUEC BHAA ACATCIBHOCTH «Pa3pa60TKa KoJa I O6y‘leHI/I5[ HCKYCCTBCHHOI'O

WHTEJUICKTaY.
[TpodeccnonanbHbIi MOAYIb BKIIOYEH B 003aTENIbHYIO YaCTh 00pPa30BaTeNbHOM MPOTrPaMMBI.

1.2. Ilnanupyemble pe3yJbTaThbl 0CBOeHHSI NPOGeCcCHOHATIBHOT0 MOTYJIS

PesynbraTtel ocBOeHHS MPO(ECCHOHAIBHOTO MOAYJS COOTHOCATCS C IUIAHUPYEMBIMH pe3yJbTaTaMu
OCBOCHMS 00pa30BaTEIbHON IPOrpaMMBbl, IPEACTaBICHHBIMU B MAaTPULE KOMIIETEHIIMN BBITYCKHUKA (I1.

4.3 OIIOII-II).
B pe3ynbrare ocBoeHus Mpo(ecCHOHATBHOTO MOYJIs 00 yUYarOIMICS TOJDKEH:

Koa OK, YMmerh 3HaTh Baagers HaBbIKAMHU

IIK

IK 1.1 AHanu3upoBaTh OcHOBHbIE METOBI U Pa3pabotku,
TEXHUUYECKUE 3aJaHUs U IIO/IXO/IbI K IIOCTPOEHUIO ONTUMHU3ALUU U
BBISIBJISITH TPEOOBaHUS K QJITOPUTMOB (KaJHbIE TECTUPOBAHUS
JITOPUTMaM. aJITOPUTMBI, asnroput™oB Juist M-
[IpumensaTs MeToabl JTMHAMHYECKOe IPOrpaMM.
QITOPUTMU3ALUY JUIS IpOrpaMMHUpPOBaHUE, Hcnonb3oBanus
pelIeHus 3a1a4 PEKYpPCUBHBIE TIOJIXO/IBI). OMOIMOTEK 1
IPOTrpaMMUPOBAHMUSL. ITpuniuns! 3pPeKTUBHON | HHCTPYMEHTOB JUIS
Pa3pabatsiBath 00pabOTKU JaHHBIX. paboThI ¢ AITOPUTMAMU U
ONTUMAJIbHBIE AITOPUTMBI | SI3bIKH nanubiMu (Pandas,

JUISL PEeUICHHUs 33134 B IPOrpaMMHPOBAHUS, NumPy, Scikit-learn).
obmactu UN. [IpUMEHSAEMBIE IS [IpuMeHeHus CTPYKTYp
pa3paboTKu alIropuTMOB JaHHBIX (IepeBbs, rpadsl,
(Python, C#, Java). CIMCKH) JIJISl pealTu3aIiiu
QJITOPUTMOB.

IIK 1.2 PeanusoBeiBaTh [TpuHIUIIBI MOYJIBHOTO Pa3zpaboTku MOAYIBHBIX

[IPOrpaMMHBIE MOAYJIA HA | IPOIPAMMHUPOBAHMUS. NU-cucrem,
OCHOBe TpeOOBaHUI SA3b1Kn COOTBETCTBYIOIIUX
TEXHUUYECKOTO 3aJaHMUs. MIPOrpaMMHUPOBAHUS [Tt TpeOOBaHUSAM
[TucaTh 4ynCTHIN, pa3paboTku Moysen IPOU3BOJUTEIBHOCTH U
HOHSITHBIN U (Python, C#, Java). 0€30MacHOCTH.
NOJEPKUBAEMBINA KOJI. CranpapTtHble Buenpenus
Hcnons3oBars ¢bpeiiMBopKHU 1 paspaboTtannsix M-
CTaHJapTHbIEC OMOMIMOTEKN | OMOINOTEKU 1Jis pabOThl C | MOAYJIEH B KOMIUIEKCHbIE
1 (hperdMBOPKH IS NU (TensorFlow, MPOTPAMMHBIE CUCTEMBI.
YCKOpEHUS pa3padOTKH. PyTorch, Keras). OnTumu3anum Koaa u
paboThl ¢ mHTEpdEiicamu
IJIA B3aUMOJEHUCTBUS
MEXY MOJYJISIMH.

IIK 1.3 OdopmitaTs K011 B OCHOBHBIE IPUHLUIIBI Odopmitenus,
COOTBETCTBUU C gucroro kojaa (Clean JIOKYMEHTUPOBAHUS U
npuHsATEIMU cTannaptamu | Code). CTPYKTYpUPOBaHHUS KOJa
U TpeOOBaHUSAMHU. CranpapThl ¥ IPaKTUKU U1 TIOCTIE Y OLEeH
JlokyMeHTupoBaTh JOKYMEHTUPOBaHUs MOJIJIEPIKKH.
pa3paboTaHHBIHA MPOTPaMMHOTO Hcnonb3oBanus
IPOrPaMMHBIN KOJI. o0ecreyeHusl. HMHCTPYMEHTOB




[IpuMeHATH cornameHnus o
HalMEHOBaHMAX
NEPEMEHHBIX, QYHKIUHN 1
kiaccoB (Hanpumep, PEP8
s Python).

NHctpymeHTs! s
aBTOMaTUYECKOI
IIPOBEPKU KauecTBa Ko/ia
(manpumep, PyLint,
ESLint).

CTaTUYECKOTO aHaINU3a
KO/1a /17151 BBISIBJICHUS
OLIMOOK M yIy4IIeHHUS
Ka4yecTBa.

PaboTsl ¢ cuctemamu
JOKYMEHTHUPOBAHU KoJia
(manpumep, Doxygen,
Sphinx).

[IK 1.4 PaGorats ¢ cucremamu [TpuHMns paboTh VYipasneHus MpoeKTaMu ¢
KOHTPOJISI BEpCUH st pacrpeieieHHbIX CUCTeM | Hcronb3oBanueM Git s
yIIpaBJICHUS IPOCKTAMHU KOHTPOJISl BEPCHiA. OpraHu3ali KOMaHTHON
(Git, GitLab). OCHOBHBIEC KOMaH/IbI 1 paboTHI.
OpranuzoBbIBaTh onepauuu B Git (commit, | Pa3perienus KoHQINKTOB
coBMecTHYI0 pabdoty Hax | pull, push, merge). IpU CITUSHHH BETOK U
IPOEKTOM Yepe3 BETKU Mertobl pa3penieHus ucronb3oBanus pull
pa3paboTKU U CIUSHUE KOH(DIIMKTOB B X0JI€ request ass
W3MEHECHUH. TPYIIIOBOM pa3paboOTKH. PEUEH3UPOBAHUS KOJA.
Pa3pemaTh KOH(IUKTHI Hacrpoiiku npoueccos
IPY CIUSHUH KOAA. CI/CD nmns

ABTOMATHUYECKOTO
TECTUPOBAHUS H
pa3BepThIBAHUSI KOJIA.

IIK 1.5 Hcnonb3oBath [IpunHnuns paboTh OTnagky mporpaMMHBIX
UHCTPYMEHTBHI JUIS OTJIaTYUKOB U MoJyJel ¢
OTJAJIKA TPOTPAMMHOTO JIOTHPOBAHUSI. UCTIOJIb30BaHUEM
KoJa. CriocoObl BBISIBIEHUS HOLIaroBOM MPOBEPKHU.
Wnentudunuposars u omuOOoK B Mporpamme [IpumeHeHnst METO0B
UCTIPABJIATH OLIMOKU B (oTnazaka o maram, JIOTMPOBAHUS U
Iporpamme. TOYKH OCTaHOBA). npodunupoBaHus
[TpuMeHATH METOIBI WHCTpyMEeHTHI 171 IPOU3BOIUTELHOCTH.
JIOTHPOBAHUS /ISl aHAJIM3a | OTJIANKH Koja (Harmpumep, | Mcmonb3oBanus
BBITTOJIHEHUS TPOTPAMM. PyCharm, Visual Studio CTEIUATBHBIX CPEJICTB JIJIs

Debugger). OTJIaIKKH MHOTOIIOTOYHBIX
POTPAMM.

IIK 1.6 [TpoBOIUTH pa3nuyHbIE [Tpunnuns! TectupoBanusa | Hanucanus toHUT-TECTOB
BUIBI TECTUPOBAHHS MIPOTPaAaMMHOTO TUTSL TIPOBEPOK OT/ICITHHBIX
(FOHUT-TECTUPOBAHUE, o0ecreyeHus. GyHKUIMN 1 MOy,
UHTETPAIIOHHOE MeToabl ¥ TOJIXO/IBI K Co3nanus
TECTUPOBaHUE). Hancanuto TectoB (Test- | aBTOMaTH3MpPOBaHHBIX
PaspabatsiBath TecToBbie | Driven Development, TECTOB 11
CIICHApHH IS TIPOBEPKU Behavior-Driven HHTETPAIMOHHBIX
KOPPEKTHOCTH PabOTHI Development). MIPOBEPOK.

IIPOTrPaMMHBIX MOZYJIEH. WNHcTpymeHTsI s Pa6ots1 ¢ CI/CD
ABTOMaTU3UPOBATH TECTUPOBAHUSA NauIUIaiHaMU JUIs
TECTUPOBAaHUE IIPOrpaMMHOTO KO/1a aBTOMATH3ALUU
MPOrPaMMHOTO (PyTest, JUnit, Selenium). | tectupoBaHusi.
o0ecrieyeHus.

K 1.7 Onpenenars kputuueckue | OCHOBBI TECT-AU3ailiHA U [IpoekTupoBanus

CIICHapHH PabOTHI
CHCTEMBI, KOTOpbIE
HE00XO0UMO
POTECTUPOBATD.

METO/BI pa3paboTKu
TECTOBBIX CIICHAPHEB.
[TpuHIUIIBL
MIPOEKTHUPOBAHHUS

TCCTOBLIX CLICHAPHCB,
BKJIIO4as MOTrpaHUYHBIC U
HETAaTUBHBIC CLICHApUH.




Pa3pabatsiBaTh
HOMIArOBBIE TECTOBHIE
CIICHapHH Ha OCHOBE
TpeOOBaHUIA.

OneHuBaTh NOKPHITHE
TECTOB U UX COOTBETCTBHE
TEXHUYECKOMY 33JaHUIO.

CIICHApHUEB IS
(YHKIIMOHATIBHOTO U
He(YHKINOHATIHLHOTO
TECTUPOBAHUS.

MeTobl cOCTaBICHUS
TECT-KEHCOB JIJIsl Pa3HbIX
THUTIOB TECTUPOBAHUSI.

Wcnonbp3oBanus
111a0JIOHOB JIS1 HAIIMCAHUS
TECT-KEICOB.
ABTOMAaTH3aLIMN CO3JaHM
M BBIINOIHEHUS TECTOBBIX
CIICHAPHEB.

2. CTPYKTYPA U COJAEP)KAHUE MTPO®ECCAOHAJIBHOIO MOIYJISI

2.1. TpynoeMKOCTb OCBOCHHUSI MOYJISI

HaumeHoBaHHe COCTABHBIX YacTel MOTYasl O6bem B yacax B T.4. B popme mpaxr.
NMOJAITOTOBKH
YyeOHble 3aHATH 770 256
KypcoBast pabota (1poekr) 20 20
CamocrosiTenpHas padbora 100 100
IIpakTuka, B T.4.:
yueOHas 144 144
MIPOM3BOJICTBEHHAS 144 144
[TpomerxyTouHas aTTecTanus 26 8
Bcero 896 544
2.2. CTpykTypa npohecCHOHAIBLHOT0 MOIYJIsI
B Ca Ip
T.9. on
B Kyp MO | Y 3BO
Ko cTo | €0
hi§ Pop O6yue | YuebH OB ore | ma | 7T
O HaumenoBanwus pasenos Beero | V° | mHue mo bIC 2 m | oa | ¢
K, | mpodeccuonansHoro mogyns | , gac. fpax MJK, | 3ansatu pato Ha | 1Ip Hi
THUYE Ta ast
I1 . | BT.W.: s s | aKT
K ot AR
OTOB Go g UK
KU a a
1 2 3 4 5 6 7 8 9 |10
Paznen 1. Pazpabotka 276 110 2230 20 46
MIPOrPaMMHBIX MOJTyJICH B
CUCTEMaX UCKYCCTBEHHOTO
WHTEIJICKTA
Paznen 2. PazpaboTka 180 100 156 24
MOOUJIbHBIX MPUIOKEHHH C
MOJIJIEPIKKON MCKYCCTBEHHOTO
MHTEJIJICKTa
Pazpnen 3. TectupoBanue 144 46 114 30
MPOTPAMMHBIX MOAYJIEH
VYyeOHas mpakTHKa 144 144 14
4
[Ipon3BoaCTBEHHAS TPAKTHKA 144 144 14
4
[TpomexxyTouHas aTTecTauus 26
Bcezo: 896 | 544 ]

2.3. Conep:xxanne npohecCHOHAIBLHOTO MOTYJIsl




HaumenoBanue pa3jaeiio
U TeM

IIpumepHoe conep:xanne y4edOHOro MaTepuaJa,
NPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHSA

MJIK 01.01. PazpadoTka nporpaMMHBIX MOAYJIeil B CHCTEMAX HCKYCCTBEHHOT0 HHTE/JIEKTA

Pasznen 1. I/ICKyCCTBeHHbIﬁ HHTCJIJICKT U AaHAJIU3 JAaHHBIX

Tema 1.1. BBeaenue B
HCKYCCTBEHHBIN
HHTEJJIEKT U ero
HanpaBJIeHUs

Conep:kanue

WcTopus pa3BuTus UCKyccTBEHHOT0 MHTEIiekTa (MN).
Paznuune mexay MU, MmammmHABIM 00ydeHHEM, TITyOMHHBIM
o0y4eHHeM U HEHPOHHBIMH CETSIMH.

[Ipumeps! ycnemnoro npuMenenusi MU B peanbHbIX 3a1a4uax:
pacrno3HaBaHue H300paKeHUH, 00padOTKa €CTECTBEHHOTO SI3bIKA,
CUCTEMBI PEeKOMEHIAIIH.

DTHyYecKue BOMPOCH! M BBI30BHI, CBSI3aHHBIE ¢ pazButuemM MU.

B TOM uynciie NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

[IpakTnueckas padbora Nel. AHanu3 npuMepoB YCIEIIHbBIX
peuieHuii Ha ocHoBe M.

[IpakTuueckas padora Ne2. Co3nanue 6azoBoit Mmonenu MU st
KJ1accu()UKALUK TAaHHBIX.

Tema 1.2. Metoabl coopa
U peao0padoTKM TaHHBIX

Conep:xkanue

BaxxnocTths xauectBa maHHbIX id U-Mmonenein.

Mertoasl cOopa gaHHbIX: BeO-ckpanunr, API, 6a3bl TaHHBIX.
Mertoap! IpeaoOpabOTKH TaHHBIX: OYMCTKA JTAHHBIX,
HOpMaJIM3aIvs, KOJUPOBAHUE KaTeropruaIbHbIX JaHHBIX, paboTa ¢
MPOITyCKaMH M BBIOpOCaMH.

[ToaroroBka nanHbIX st oOyuenus mojeneit M.

B TOM unciIe NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

[IpakTryeckas padora Ne3. COOp naHHBIX C HCIIOJIb30BAaHHEM BeO-
ckpanusra u APL

[IpakTuueckas padbora Ne4. [Ipeno6paboTka NaHHBIX AJIs
MAIIMHHOTO O0yYEeHHs: OUYMCTKA, HOpMaJIM3alysl, KOAUPOBAaHHE.

Pa3nes 2. AnropuTmMbl 1 MalIMHHOE 00y4eHue

Tema 1.3. OcHOBEI
aJII‘OpI/ITMOB MAIIuUHHOI'O
00yueHus1

Conepxanue

Bunel 00ydenus: o0yuenue ¢ yunrtenem, oOydeHue 06e3 yaurerns,
00y4YeHHE C MOAKPEIUIEHUEM.

OcHoOBHBbIE 337]a4i U METObl MAIIMHHOTO O0OyUYEHUs: perpeccus,
KJaccuuKanus, KiacTepu3arus

B ToM 4HnciIe NPAaKTHYECKHUX U JJA00PATOPHBIX 3aHATHI

[IpakTuueckas padborta NeS. Peanuzanus aMHEHHON perpeccuu Ha
peaJIbHBIX JaHHbIX.

[Tpaktrueckas padota Ne6. [Toctpoenne moaenu kiaccuukanum
C TOMOIIIbIO MeTo/1a OMOPHBIX BEKTOPOB

[IpakTuueckas pabora Ne7. Pemienue 3aauu ¢ mOMOIIBIO
Mozenu [lepesa peumenuid, CinyvaitHoro sieca u barrunra

[IpakTuueckas padborta Ne§. [IpumeHeHune KinacTepu3auu s
CCrMCHTAaIIlMM JAaHHBIX.

Conep:xkanue

Beenenue B rimy6okoe 00ydueHue U HEHPOHHBIE CETH.




Tema 1.4. I'ny0okoe ApXHUTEKTYpbl HEHPOHHBIX CETEI: MHOIOCIOWHBIE NEPLIENTPOHBI
o0yyeHHe U HelipOHHbIE (MLP), cBeprounsie Heliponnblie cetu (CNN), pekyppeHTHbIE
ceTH Heriponnsie cetu (RNN).

ApxutekTypa HelHpoHHOI ceTu. Co31aHue MOIeSId HEHPOHHOM
ceTu

Kommuisiust monenu. O6ydyenue monenu. [lpenckazanue
M300pasKeHHIH.

[IpumeHeHne HEHPOHHBIX CeTel B 3a/auax KilaccUu(PHUKaIIH,
pacrno3HaBaHus 00pa30B U aHAJIM3a BPEMEHHBIX PSJIOB.

B TOM unciIe IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

[IpakTuueckas padora Ne9. Peanuzanys MHOTOCIIONMHOTIO
neprentpona (MLP) nis 3agaun kiaccudukanum.

[IpakTuueckas padora Nel(. Cozianue cBEpTOUHON HEHPOHHOM
CETH JUIsl PacIo3HaBaHUs H300paKeHUI.

[IpakTrueckas padota Nell. Peanuzanus pekyppeHTHON
HEHPOHHOM CceTH JJisl aHAJIM3a BPEMEHHBIX PSJIOB.

M/K.01.02. Pa3pa6oTka MOOMJIBHBIX MPUJI0KEHUH C MOAEPKKOH HCKYCCTBEHHOT0
HHTEJJIeKTA

Pa3nes 1. OcHOBBI MOOWJIBHOI Pa3padoTKH

Tema 2.1. Ilnardpopmel 1 | Coaepxkanue

HHCTPYMEHTbI Beenenue B MoOMIIbHYIO pa3pabotky: Android u 10S.
MOOWIbHOM pa3padboTKu VYcranoBka u Hactpoiika Android Studio, co3manue nepBoro
Android-npuaoxeHus.

Ocnogsl pabotsl ¢ Kotlin u Java aist pa3paboTki MOOMITBHBIX
TPUIIOKEHUM.

B Tom uncie MPAKTUICCKUX U ﬂaﬁopaToprlx 3aHATHIA

[Ipaktruyeckas padora Nel. Coznanue nepBoro Android-
MIPUJIOKEHHUS ¢ 6a30BBIMU MHTEpGEHCaMH.

[IpakTuyeckas pabora Ne2. PazpaboTka 1osib30BaTeIbCKOTO
uHTepdeiica st MOOMIBHOTO MPUIIOKEHHUSL.

[Tpaktrueckas padota Ne3. Pa3paboTka MOOMIBHOTO MPUIIOKEHUS
C WCIIOJIH30BAaHNEM KOHTEHHEPOB KOMITOHOBKH

[TpakTrueckas padota Ne4. Pa3zpaGoTka J0OroTHIA MPUITOKECHHS

[IpakTrueckas padota Ne5. Co3manue 3arpy304HOro SKpaHa

IIpaktuyeckas padora Ne6. PaboTa co 3Bykom

IIpakTryeckas pabora Ne7. PaboTa ¢ kamepoii u 1aTuuKkaMu
cMapTdhoHa

[TpakTrueckas padota Ne8. CpencTBa OmoBEIICHHS
M0JIb30BaTENEH

[TpakTrueckas padota Ne9. Pabora co cTOpoHHUMHU
MIPUJIOKECHUSIMU

Tema 2.2. UnTerpauus Conepxanue

U B MOOMJILHBIE
NPUJIOKEHHUS

UcnonszoBanne TensorFlow Lite ans BcrpanBanust moaeneit U1
B MOOWJIbHBIE TIPUITOKEHUS.

[Ipumenenue npenodyueHnbx Moaeneit MU nist pacno3HaBaHust
M300pakeHMi, TEKCTa U peur Ha MOOMJIBHBIX YCTPOMCTBaX.
OnTumMm3anus Mojesel st paboThl HA MOOWIIBHBIX TUTaT(QopMax.

B ToM 4nciie NpaKTHYECKHUX M J1A00PATOPHBIX 3aHATHI




[Ipaktuyeckas padora Nel0. Buenpenue TensorFlow Lite Mmonenu
B Android-npuiioxeHue.

[Tpaktrueckas padota Nell. Ontumuzanus UU-monenu s
MOOWJIBHOTO YCTPOUCTBA.

Tema 2.3. PazpaboTka
HHTEPAKTUBHBIX
MoOuabHbIX UU-
NPUJI0KEHH I

Conep:xkanue

BzaumopeiicTBue ¢ moibp3oBaresieM: pa3padoTka HHTYHTHBHOTO
uHTepdeiica.

[Tpumenenne MU B peaibHOM BpeMEHH: PacliO3HABAHUE PEYH,
pabota ¢ n300paKeHUIMHU.

BzaumopeiicTBre ¢ ceHCOpaMu YCTPONCTBA ISl TOJTyYEHHS
JaHHBIX.

B TOM unciie NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

[IpakTuueckas padora Nel2. PazpaboTka MOOMIBHOTO
TPUIOKEHHS ISl PACIO3HABAHUS M300payKeHUH.

[IpakTuueckas padora Nel3. BHenpeHue roinocoBoro noMouHuKa
Ha ocHoBe 111 B MOOMIIBHOE TIPUIIOJKEHUE.

Pa3nes 2. TectupoBanue

azpepThiBaHHe MOOWIbHBIX MU -nipniioxeHuii

Tema 2.4. PazBepTbiBanue
U TeCTHPOBaHHUe
MOOMJIbHBIX MPUJI0KEHU
c N

Conep:kanue

Cucremsl koHTpOJs Bepeuid: Git, GitLab ansa ynpasnenus
MIPOCKTOM.
Pa3BeptriBanue npunoxennii B Play Market u App Store.

B Tom uncie NMPAKTUICCKUX U ﬂaﬁopaTopHux 3aHATHIl

[IpakTruyeckas pabora Nel4. ABromarn3anus TECTUPOBAHUS
MobOuspHOro MM-npuiioskeHusl.

[Mpaktrueckas padota Nel5. Pa3BepTeiBaHre MOOHIBHOTO
npuiokeHus B Play Market.

MJIK.01.03. TectupoBanue

NPOrpaMMHBIX MOAYJIeH

Paspnen 1. TecrupoBanue MM-Moay e u cucreM

Tema 3.1. OcHOBBI
TectupoBanus M-
cHCTeM

Conepxanue

Bunsl TecTUpOBaHUA: FOHUT-TECTHI, UHTETPALIMOHHBIE TECTHI,
CHUCTEMHOE TECTUPOBAHHME.

Ocob6ennoctu TectupoBanus U-monyneit.

Mertoas! o1ieHKH KaduecTBa MoAeae M: TounocTs, moiaHoTa, F-
Mepa, ROC-kpuBble.

B Tom uncie NMPAKTUICCKUX U ﬂaﬁopaTopHux 3aHATHIl

[IpakTuueckas pabora Nel. Hanucanue 1oHUT-TECTOB AJIsE MOJIEIH
MaITMHHOTO 00YYEHHUSI.

[IpakTryeckas pabora Ne2. OneHka kauecTBa HEHPOHHOI ceTH ¢
ucnosibzoBanueM ROC-kpuBoH.

Tema 3.2.
ABTOMATH3AI A
TectupoBanusa UM -
CHCTEM

Conepxanue

Hcnons30Banre MHCTPYMEHTOB JIJIsI aBTOMAaTH3aIuN
TECTUPOBAHUSI.

Astomatusarus tectoB B CI/CD malinnaiinax ¢ HCIOJIbL30BaHUEM
Jenkins u GitLab CI.

TectupoBanre MoOuabHBIX UM -ipuokeHnid.

B ToM uyMciIe IPaAaKTHYeCKUX H JIA00PATOPHBIX 3aHATHIA

[Ipaktuyeckas padora Ne33. Murerpauus monenu MU B Be6-
MPHUIIOKCHHUE.

[Ipaktrueckas padota Ne34. TectupoBanue u ontumuzanus Al-
MPUJIOKEHHUS 110CJI€ MHTETPaIUu.




Tema 3.3. Conep:xkanue

I/IHTerpauHOHHI?I;I [IpoBenenune nHTErpallMOHHBIX TeCTOB 11 M -nipunoxeHui.
TECTHPOBAHME B TecTupoBaHue B3aUMOJICUCTBUS PA3IMYHBIX MOJIYJIEH B paMKax
CHCTEM

€IUHOU CUCTEMEI.
MonuTtopuHr u npodunupoBanue npousBoauTebHoctd M-
CHUCTEM.

B TOM unciie NIPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI

[Ipaktrueckas padota Ne5. MuTerpannonnoe tectuposanue M-
CHCTEMBI C MOMOMIBI0 Selenium.

[TpakTrueckas pabota Ne6. MOHUTOPUHT MPOU3BOIUTEILHOCTH
NH-monenu ¢ ucnosnb3oBanueM Prometheus u Grafana.

Y4yeOHas npaKTHKa

Buasi pador:

C6op u npenodpaboTKa JaHHBIX U3 OTKPBHITHIX HCTOUHUKOB JUIS 33]ja4 MAIIUHHOIO 00y4EHUs.
Pa3paboTka npocThIX MpOrpaMMHBIX MOJyJIEH /JIsl aHAJIM3a JAHHBIX C UCIIOJIb30BAHUEM
o6ubmuorek Python (Pandas, NumPy).

Pa3paboTka 6a30BBIX MOJIENIEH MAITMHHOTO O0Y4EHUs (JIMHEWHAs perpeccus, IePEeBO PEIICHMI)
JUIs peabHbIX 3ajay.

Busyanmzanus 1aHHBIX U pe3ynbTaToB padoTel Moneneit U ¢ ncnonb3oBannem Matplotlib.
WuTterpanus npenoOydyeHHON MOJIETH MAIMHHOTO 00y4eHHsl B TPOCTOE MOOUIIbHOE
npuinoxenne (Android Studio).

Pa3paboTtka mpoToTuna MoOMIBHOTO MpUiIokKeHus ¢ 3nementamu W (Hanpumep,
pacro3HaBaHHe 0ObEKTOB).

Hanmcanue u oTnanka IOHUT-TECTOB JJISl IPOTPAaMMHBIX MOJyJIeH, peann3oBaHHbIX B MU -
cucreMax.

Pabora ¢ cucremamu konTposst Bepcuii (Git, GitHub) ans ynpasnenust npoekTamu.
Konrelinepu3zanus npocteix MU -npunoxenuit ¢ ucnons3oanuem Docker.

Buenpenue u ornaaka CI/CD nporieccoB Jyisi aBTOMaTH3UPOBAHHOIO TECTUPOBAHMUSIL.

IIpon3BoacTBeHHAS NMPAKTHKA

Buael pador:

COop u 06paboTka OosnbIIMX 00bEMOB NaHHBIX AJis 00yueHus mojeneit MM B peanbHbIx
IIPOEKTaX.

[TpoexkTrpoBaHue 1 peaau3anus MoJielel MallMHHOTO U TITyOOKOro 00y4eHHUs 1Sl peLIeHUs
IPOM3BOJICTBEHHBIX 33/1a4 (HampumMmep, KiaccupuKanus n300pakeH!i Wil NporHO3UpOBaHKE
JTAHHBIX ).

OnTtumuszanus moneneit UM aiis noBeileHUs MPOU3BOAUTEIBHOCTH Ha PEAJIbHBIX 3a/1adax
IPEIITPUATHSL.

Pa3pabotka u BHenpeHue cnoxubix MM -npunoxennii 1511 MOOUIBHBIX MIIATHOPM C
ucnonb3oBanueM TensorFlow Lite mnu CoreML.

WuTerparnus pazpadorannsix M-moayneii B cymecTBytomye HHGOPMaIIMOHHBIE CUCTEMBI
HPEIITPUATHSL.

Pa3paboTka u myOnukaius MOOMIBHBIX puiIoxkeHui ¢ nopaepxkoid MU mia Android u 10S.
ABTOMaTH3a1Ms TECTUPOBAHMS IPOTPAMMHBIX ITPOJYKTOB IIPEANIPUATHUS C UCIIOIb30BAHUEM
GitLab.

IIpoBeneHrEe MHTETPAIMOHHOTO TECTUPOBAHMS IS CIOXKHBIX cucteM M n ux B3aumonencTeue
C IpyTUMH MOJYJISIMU.

MonuTopuHr npon3BoauTenbHOCTH NN -TTpuitoxkeHnii B peanbHbIX YCIOBUAX HKCILTyaTALMH.
Pa3paboTka 1 BHeIpEeHHE CUCTEM aBTOMATHU3UPOBAHHOTO pa3BepThiBanusi M -ipriioxeHui.

Pexomenoyemasn popma npomercymounon ammecmayuu — 3a4ent/IK3amen

Bcero




3. YCJIOBUSI PEAJIM3ALIMU TPOPECCUOHAJIBHOIO MOJY JIsI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne

Jlaboparopus «MHDOpMaIMOHHBIX pecypcoBy, «OpraHu3andd W MPHHIMIIOB MOCTPOCHHUS
MH(GOPMAILIMOHHBIX CHCTEM», yueOHas Jocka -1, pabodne MecTa Mo KOJIMYeCTBY oOydarommxcs — 25,
pabouee MecTO mpemnojaBaresis — 1, MEPCOHANBHBIM KOMIIBIOTEP C JIMIIEH3MOHHBIM MPOTPaMMHBIM
obecrieueHreM — 26; MyJbTUMEIUWHBIA MPOCKTOP -1; CpelncTBa ayauoBU3YyaIU3allMK - 1; HarJIsIIHBIC
nocoOwus. Jlaboparopust ocHaieHa B COOTBETCTBHH ¢ npruioskenneM 3 OITOIT-IT.

ba3bl mpakTHKU (MacTepcKue), OCHAIIEHHbIE B COOTBETCTBUU ¢ npuioxeHuem 3 OITOII-II.

3.2. YyeOHo-MeTOONYECKOE 00ecreueHue

Jlist peanuzanuy mporpaMmbl OMOTHOTEYHBIN (QOHI 00pa3oBaTeNbHONW OpPraHU3ANNH JOKEH
UMETh T€YaTHbIE W/WIM DJIEKTPOHHbIE OOpa3oBaTelbHble M HHQPOPMAIIMOHHBIE pPECypChl s
UCIIONIb30BaHUsI B oOpaszoBarenpbHOM Tporecce. llpu ¢dopmupoBannu OubamMoTedHoro ¢oHma
o0pa3oBaTeNnbHOl OpraHu3ali BbIOMpaeTCcss HE MEHEee OJIHOTO W3/IaHUSl U3 IEPEUMCIICHHBIX HIKE
MIEYATHBIX U3JaHUH U (WIN) JICKTPOHHBIX M3JaHUHA B KA4ECTBE OCHOBHOTO, MPU 3TOM CITHCOK MOKET
OBITH JOTMOJIHEH HOBBIMU H3JaHUSIMH.

3.2.1. OcHOBHbIE MeYaTHbIE U/WJIH JIeKTPOHHbIE H3IaHUS

1. JIxonc, M. T. [IporpaMMupoBaHre HCKYCCTBEHHOTO WMHTEIUICKTa B mpuioxkeHusx / M. T.
Jxouc ; mepeBoa A. 1. Ocunos. — 2-e uza. — Capatos : [IpodobpazoBanue, 2022. — 312 c. — ISBN
978-5-4488-0116-7. — TeKcT : 2IEKTPOHHBIN // DIEKTPOHHBINA pecypc nudpoBoil 0OpazoBaTeIbHOMN
cpennt CITO PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/89866

2. Kotnsipos, B. I1. OcHOBBI TeCTUpOBaHUS IPOrPAMMHOI0 00ecriedeH s : yueOHoe nocodue Jist
CIIO / B. I1. Kotnsipos. — Caparos : [IpodobpazoBanue, 2022. — 335 ¢. — ISBN 978-5-4488-0364-
2. — Tekcr : 2nMeKTPOHHBIN // DNEKTpOHHBIM pecypc uppoBoii obpaszoBatenpHOU cpeabl CITO
PROFo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/86202

3. ®enopora I'.H. Pa3paborka moayneid mporpaMMHOTO OOECHEUYEHHS MJisi KOMITBIOTEPHBIX
cucreM: yueOHUK. — M.: M3narenbckuii neHTp «Akagemus», 2023. — 384 c.

4. KazanmeB T. MHMckyccTBeHHBI HMHTEIUIEKT u  MaimmHHOE
nporpamMupoBanus Ha Python / T. Kazannes — «JIutPec: Camuzgary», 2023

5. Bakynenko C.A., XuxapeBa A.A. Ilpaktnueckuil kypc nmo HeWpoHHbM ceTsiMm — CII6:
Yuusepcurer UTMO, 2021 — 71 c.

6. I'adpapoB @.M, lckyccTBeHHbIE HEWPOHHBIE CETH U MpUIoKeHus: yued. mocodue / O.M.
I'aapos, A.®. IN'anumsHoB. — Kazans: M3a-Bo Kazan. yH-ta, 2022 — 121 c.

7. boposckas E. B. OcHOBBI HCKYCCTBEHHOT0 MHTEIJIEKTA : yueOHoe mocodue / E. B. boposckasi,
H. A. JlaBbi10Ba. HE U3, 1E€KTpoOH.. : Jlaboparopus 3nanuii, 2022. 130 c.

oOyuenue. OCHOBBI

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI
MNPOPECCHUOHAJIBHOI'O MOAYJIA

Kon IIK, OK Kpurepun onenku pesyiabrara ®opMbI KOHTPOJIA H
(moxka3aresim 0CBOEHHOCTH KOMIIETEHIIM ) METOAbl OLICHKH

IK.1.1 Ouenka "oTJMYHO' : AITOPUTMBI pa3paboTaHbl B | 3amuTa oTyéTa ¢
dopmMupoBaTh MOJTHOM COOTBETCTBUU ¢ T3, ONTUMU3UPOBAHBI U JIEMOHCTpAIEN
AJIITOPUTMBI MOHSITHBI. pa3paboTaHHBIX
pa3paboTku Ouenka "'xopomo'': anropuT™Mel pa3paboTaHbI B QJITOPUTMOB U YCTHOE
IIPOrpaMMHBIX cooTBeTcTBUM ¢ T3, HO ToMmyCcKarOT cobecejoBaHUeE.
MOJyJIEN B HE3HAYUTEIIbHBIE OTKJIOHEHUS.
COOTBETCTBUU C Ounenka "ya0B/IeTBOPUTEIBHO'" : AJITOPUTMBI
TEXHUYECKUM pa3paboTaHbl C YACTUYHBIM COOTBETCTBUEM T3.
3aJIaHUEM.
[IK.1.2 Ounenka "oTJIMYHO'"' : IpOrpaMMHBIE MOLYJIN 3amuTa oT4€Ta 110
Pa3zpabarreiBath pa3paboTaHbl B TOJTHOM COOTBETCTBUU ¢ T3, TecThl | pa3paboTaHHBIM
IIPOrpaMMHBIE IIPOXOJAT YCIEUIHO. MOJ1yJISIM, TPOBEpKA



https://profspo.ru/books/86202

MOZYJIU B Onenka "xopomo'': nporpaMMHbIE MOYJIN BbIoaHEeHUs T3 u
COOTBETCTBUH C pa3paboTaHbl C MUHUMAJIbHBIMU IIPOXO’KIAEHUSI TECTOB.
TeXHUYECKUM HECOOTBETCTBHUSIMM, TECTHI B 1IEJIOM YCIICIIHBI.
3aJlaHuEM. Onenka "ya0BJIeTBOPUTEIBHO' : IPOrPaMMHBIE

MOJyJIM pa3paboTaHbl C CyLECTBEHHbIMU

JTOpabOTKaMH.
IK.1.3 Ouenka "oTmm4yHO" : Ko MoMHOCTHIO ohopmiteH B | [IpoBepka
Odopmitste COOTBETCTBHUHM C TPEOOBAaHUAMM, BKIIHOYAs o(opMIIEHHOTO KOJ1a,

IIPOTPaMMHBIN KOJ

KOMMCHTApUH U CTUJIb KOJA.

COOIOIEHUS CTHIIA U

B COOTBETCTBUH C Ouenka "xopomo': xox opopmieH B COOTBETCTBUSA
TEXHUYECKUM COOTBETCTBHH C TPEOOBAaHUSIMHU, JIOMTYCKAIOTCS YCTaHOBJICHHBIM
3aJlaHuEM. MEJKUE HETOUETHI. TpeOOBaAHUSM.
Ouenka "y10BJ1eTBOPUTEIBHO" : KO 0OpMIICH
YaCTUYHO B COOTBETCTBUU C TPEOOBAHHUSIMHU.
[1IK.1.4 Ouenka "0oTJN4YHO' : cUCTEMa KOHTPOJISI BEpCUit IIpoBepka
Hcnons3oBath ucnoinb3yercs 3pPeKTUBHO, U3MEHEHUS MCIIOJIb30BaHUS
CUCTEMY KOHTPOJII | (PUKCUPYIOTCS KOPPEKTHO. CUCTEMBbI KOHTPOJIS
BEpCHii Onenka "xopomo'': cucreMa KOHTPOJIsSI BEpCUil BepcUii
MIPOrPaMMHOTO UCIOJIb3YETCS, HO UMEIOTCSI METIKHUE HAPYIICHUS (peno3uTopHii),
KOJIa C y4E€TOM nopska (pUKcaluyu U3MEHEHUH. JIEMOHCTpALHs
obecrniedeHust Ouenka "y10BJIETBOPUTEJIBHO'" : cucTeMa (bukcanuu
BO3MOYXHOCTH KOHTPOJISI BEPCUI UCTIOIB3YETCS YACTUYHO UITH C M3MEHEHUH.
OpraHu3aIu OImOKaMH.
IpyIIIOBOI
pa3paboTKH.
[1K.1.5 Bemonnsate | Onenka "oTau4HO'": 0TJIaJKa BHINOJIHEHA JemoHncTpanus
OTIAIKY MOJIHOCTBIO, OIIMOKH yCTpaHEHbI, paboTa MOJlyliel | Iporecca OTJIaaKu ¢
MIPOTPaMMHBIX ONTHMHU3HPOBAHA. HCIIOJIb30BaHNUEM
MOJYJIEH C Ouenka "xopouo': oT1a/1Ka BBINOJHEHA, OMMUOKH | HHCTPYMEHTOB, OTUYET
UCMOJIb30BaHUEM YCTpaHEHBI, HO ONITUMH3AIMS YACTUYHAS. 10 YCTPaHEHHBIM
cnenuanu3upoBadH | OueHka "'y10Bj1eTBOPUTENbHO' : OTIaIKa ommmoOKam.
BIX IIPOTPAMMHBIX | BBIIIOJHEHA YACTUYHO, OIIMOKH YCTPAHEHBI HE
CPEICTB. IIOJIHOCTBIO.
[TK.1.6 Bemonusars | Ouenka "oriau4no': TectupoBanue BeinojiHeHO B | [IpenocraBnenue
TECTUPOBAHUE MOJTHOM 00bEME, TeCThI COOTBETCTBYIOT T3, 0oTuéTa 0
MIPOrpaMMHOT0 BBISIBJICHHbBIE OLTMOKH MCIIPaBJICHBI. TECTUPOBAHUH,
KOJ1a. Ouenka "'xopouo': TeCTUpOBAaHKE BHITIOJIHEHO, JIEMOHCTpAIIHS
TECThI COOTBETCTBYIOT T3, HE3HAUNTEIbHbBIE YCIIELHOTO
OLIMOKU OCTaJIHCh. MIPOXO’KJEHUSI TECTOB.
Ounenka "yn0BIeTBOPHUTEIBbHO' : TECTUPOBAHHE
BBINOJIHEHO YaCTUYHO, OLIMOKH BBISIBIIEHBI, HO HE
HCIIPABJICHBI.
IIK.1.7 Ounenka "0TJIMYHO'"' : TECTOBBIE CLIEHAPUN IIpenocrasienue
CocraBnAaTth COCTaBJIEHBI IIOJTHOCTBIO, TOKPBIBAIOT BCE TECTOBBIX CLIEHAPHEB,
TECTOBBIE (GyHKIIMOHATIbHBIE TPEOOBAHMUS. IIPOBEPKA UX
CLIEHAPHH. Ouenka "xopouo': TeCTOBbIE CIIEHAPUHT COOTBETCTBUSA
COCTaBJICHBI, HO HE MOKPHIBAIOT HE3HAUUTEIBHYIO (bYHKIIMOHATHHBIM
4yacTh (PYyHKIMOHAIBHBIX TPEOOBaHMIA. TpeOOBaHUSM.

Ounenka "y10BIeTBOPHTEIBHO' : TECTOBBIE
CIIEHApUU COCTaBJIEHbl YACTUYHO, TOKPHIBAIOT
MUHUMAaJIbHBIN (YHKIIMOHAIL
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