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1. MACIIOPT PABOYEM NPOT'PAMMBbI
MEKANCHOUIIVIMHAPHOI'O KYPCA

1.1 O01acTh NPpUMEHEHUsI TPOTrPAMMBbI

PaGouast mporpamma mexaucrumummHapaoro kypca MJIK.01.01 Paspabotka
MPOTPAaMMHBIX MOAYJIEd B CHUCTEMaX MCKYCCTBEHHOIO WHTEIUIEKTA SBIISIETCS
00s13aTeIbHOM YacThiO MPOTPAMMbl MOJTOTOBKU CIEIIMATUCTOB CPEAHEr0 3BEHA B
cootBeTcTBUM ¢ PI'OC no cneumansHoctu CITIO 09.02.13 MaTerpanus peuieHuit ¢
NPUMEHEHUEM TEXHOJOTUA MCKYCCTBEHHOrO WHTEIeKTa. Pabouas mporpamma
COCTaBJICHA JIJISl OYHOUM (POPMBI OOyUEHHUS.

1.2 Mecto

AUCHUIIJIMHBI B

CNIEeNUATHUCTOB CPeHEro 3BeHa
Vyeonas aucuumuimaa MJIK.01.01 PaspaGoTka mnporpaMMHbIX MOJIyJeld B

CHUCTeMaX HCKYCCTBEHHOTO HWHTEIJIEKTa BXOJUT B COCTaB Mpo¢eCcCHOHATBHOrO

moxyist IIM.01 Pa3zpaboTka kona /i1t 00y4eHUsI ICKYCCTBEHHOTO UHTEIIICKTA.

CTPYKTYype

NporpamMmbl

NnoAroTOBKH

1.3 HeJII/l H 3aJa9Y1 JUCHUIIIMHBbI — TpCﬁOBaHHH K pe3yjbTarTaM 0CBOCHMUA

JTUCHHUILINHBI:

B pe3ynbpTaTe 0CBOCHHUS TUCUUILIIMHBI 00Y4YatOIIUACS TOJKEH

Kox OK, K

YMmeTh

3HaTh

Baaaern HABBLIKAMH

[IK 1.1 ®opmuposats
aNTOPUTMBI pa3paboTKH
MPOTPaMMHBIX MOJyJIeH
B COOTBETCTBHU C
TEXHUYECKUM
3aJJaHUeM.

AHanu3upoBaTh
TEXHUYECKUE 3aaHUS
U BBISIBJISATH
TpeOOBaHHS K
JICOPUTMAM.
IIpuMeHsATH MeTOBI
ITOPUTMH3ALNHN JUIS
perieHus 3aga4
MIPOrpaMMHUPOBAHUS.
PazpabateiBaTh
ONITUMAJIbHbIE
ANTOPUTMBI JIJIS
pelieHus 3aaad B

OCHOBHBIE METOJIBI U
MOJIXOJIbI K IOCTPOCHUIO
AITOPUTMOB (THIIOBBIE
MIOVCKOBBIE aJITOPUTMBIL,
JKaJIHBIE allTOPUTMEI,
JUHAMUYECKOe
pOrpaMMHUpPOBAHUE,
PEKYpCUBHBIE TTOJIXOBI).
[Mpuanmne 3¢ GeKTHBHON
00pabOTKHN TaHHBIX.
S13pIKM IPOTrpaMMHUPOBAHUS,
NPUMEHSEMBIE JUTSI
pa3paboOTKH alrOPUTMOB.

Pa3paborku,
ONTUMH3AINH B OIIEHKU
CJIO’)KHOCTH aJITOPUTMOB
s U-niporpaMm.
Hcnonb3oBanus
OoubmoTex u
WHCTPYMEHTOB ISl
paboTHhI C aNropUTMaMHU
Y TaHHBIMHU (Hampumep:
Pandas, NumPy, Scikit-
learn).

[IpumeHneHus CTpyKTyp
JAHHBIX (JEepeBbs,

obmnactu UU. rpadbl, CIIMCKH) IS
peanusanuu
JITOPUTMOB.
[IK 1.2 PazpabatbiBate | PeanusoBeiBaTh IIpuHIKTIEI MOYJIBHOTO Pa3paboTku MOZYIBHBIX

MpOTrpaMMHBIE MOAYJIN
B COOTBETCTBHH C
TEXHUYECKUM
3aJJaHUEM.

MIPOrpaMMHBIE MOJTYJTH
Ha OCHOBE TPEOOBAHMIA
TEXHHYECKOTO
3aJlaHusl.

CobmonaTs mpu
pa3paboTKe TMPUHITAIIBI
CUUCTOTO KOJa».
Hcnons3oBaTh
CTaHJIapPTHBIC
OMOIMOTEKH U
(hpeiMBOPKY 171
YCKOpEHUsI

POrpaMMHUPOBAHHSI.
SI3BIKM TIPOTPaMMUPOBAHUS
TS pa3pabOTKHU MOJIYJIEH.
CrannaptHble GppeiMBOpKH
1 6ubnmmMoTeKu st paboThI C
5158

HNU-cuctem,
COOTBETCTBYIOIINX
TpeOOBaHUAM
MPOU3BOAUTEIHLHOCTH U
0e30macHOCTH.
Buenpenus
paspaboTtannsix UH-
MOJTyJiel B
KOMIUTIEKCHBIE
MPOrPaMMHBIEC CUCTEMBI.
OnTuMu3anuy Koia u
paboTHI C




pa3paboTKH.

uHTepdericamu s
B3aUMOJICUCTBHS MEKIY
MOJYJISIMH.

[IK 1.3 OdopmasTs
MPOTrpaMMHBIN KOJT B
COOTBETCTBHH C
TEXHUYECKUM
3aJJaHUEM.

OdopmisaTs Koa B
COOTBETCTBHU C
HPUHATBIMU
CTaHAapTaMH
TpeOOBAaHUSIMU.
JIoOKyMEHTHPOBATh
pa3pabOTaHHBIN
MPOTPaMMHBIN KOJI.
CoOmonaTs
COIJIAIIEHUS O
HaNMEHOBaHUIX
IIEPEMEHHBIX,
(hyHKIHUI 1 KI1accoB
(manpumep, PEP8 nns
Python).

OCHOBHBIE TPUHITUITHI
gucrtoro koaa (Clean Code).
CraHgapTsl ¥ IPAKTHKA
JIOKYMEHTUPOBAHUS
MPOrPaMMHOTO
obecrieveHusl.
WNHcTpyMeHTHI AJist
aBTOMAaTUYCCKON MPOBEPKHU
KadecTBa Koja (HampuMmep,
PyLint, ESLint).

Odopmnenus,
JOKYMEHTUPOBAHUS U
CTPYKTYPUPOBaHHUS
KOJIa JJIs [TOCIIE Y OLIEe
MOJICPIKKH.
HcnonezoBanus
HHCTPYMEHTOB
CTaTU4YeCKOro aHalu3a
KO/ /17151 BBISIBIICHUS
OINOOK U yITydIIeHHS
KayecTna.

PaboTsl ¢ cucremamu
JIOKYMEHTHUPOBaHHUS
Koja (Hampumep,
Doxygen, Sphinx).

IIK 1.4 Ucmomp30BaTh
CUCTEMY KOHTPOJIA
BEpPCUI ITPOTrPAMMHOTO
KOJIa C Y4eTOM
obecneyeHus
BO3MOXKHOCTH
OopraHu3anuu

TPYNIOBO# pa3paboTKu.

PaboTtats ¢ cucremamu
KOHTPOJISL BEpCUH ISt
yIIpaBIECHUS
MPOEKTaMH.
Opranus3oBbIBaTh
COBMECTHYIO paboTy
HaJl IPOEKTOM 4epe3
BETKH Pa3padOTKH U
CIIMSTHUE U3MEHEHUI.
Pazpemats
KOH(DIIUKTHI TIPH
CIIMSTHUM KOJIa.

[TpuHnUTIEL pabOTHI
pacrpenesieHHbIX CUCTEM
KOHTPOJISI BEPCUI.
OcHOBHBIE KOMaHIBI
OIepaLuy B CUCTEMAX
KOHTPOJISI BEpCUi
(manpumep: commit, pull,
push, merge).

MeToabl pa3pereHus
KOH(JIMKTOB B XOJI¢
IpYIIIOBOI pa3paboTKH.

VYpaBieHus IpoeKTaMu
C UCTIONb30BAHUEM
CHUCTEM KOHTPOJIS
BEpCUi I
OpraHHU3alHx
KOMaHIHOH paboThI.
Pazpemenus
KOH()JIMKTOB TIPH
CJIVISTHUH BETOK U
ucnonb3oBanus pull
request o
pELEH3UPOBaHUS KOJa.
Hacrpoiiku npoueccos
ClI/CD s
aBTOMAaTHU4ECKOT O
TECTUPOBAHUS U
pa3BepTHIBAHUS KOJA.

IIK 1.5 BeImmosHsATE
OTIA/IKy TTPOTPAMMHBIX
MOJTyJIEH C
HCII0JIb30BaHUEM
CHELUATN3UPOBAHHBIX

[IPOrPaMMHBIX CPELICTB.

Hcnons3oBaTh
WHCTPYMEHTHI JUIS
OTJIAJIKH
MIPOTPaMMHOT0 KOJIa.
Unentudunmposats u
HCTIPABJISITH OIMNOKH B
porpamme.
[IpumensTs MeToAbI
JIOTUPOBAHUS IS
aHaJM3a BEITIOTHEHUS
Iporpamm.

[TpuHOMIIEL pabOTHI

OTJIATYUKOB U JIOTUPOBAHUA.

CriocoObI BBISIBIICHUS
omuOOoK B IporpaMme
(oTnaaka 1o maram, TOYK|
OCTaHOBA).

WHCTpYMEHTHI JUIst OTJIAJIKH
koza (Hanpumep, PyCharm,
Visual Studio Debugger).

OTagku mporpaMMHBIX
MOAYJIEH C
HCIIOJILE30BAaHUEM
[IOIIArOBOM MPOBEPKHU.
[IpumeHeHus MeTO0B
JIOTUPOBAHUS U
MpopUITUPOBAHNUS
MPOU3BOAUTEIHLHOCTH.
Hcnonp3oBanus
CIICIHAJIbHBIX CPECTB
IS OTTIATKH

MHOT'OIIOTOYHBIX
IpOrpamm.
[IK 1.6 Beimonssarte IIpoBoauTh TexHUKN BBIIOJHEHUS Brinonuenus
TECTUPOBAHUE pa3JInYHBIE BUJBI TECTOBBIX ITPOTOHOB. CTaTUYECKOrO
IIPOrpaMMHOr0 KOJA. TEeCTHPOBaHU (TOHUT- | VIHCTpYMEHTHI U Cpeabl TECTUPOBAHUS

TECTUPOBAHMUE, BBITIOJTHEHHS TECTUPOBAHUS | IIPOrPaMMHOTO KOJa Ha
MHTETPALOHHOE SI3bIKH pa3paboOTKH HpeIMET BBISBICHUS
TECTHPOBAHHE). ABTOMATHU3HPOBAHHBIX omnboK/aehexToB
BeimonasaTh TECTOB aITOPUTMOB, B TOM
HACTPOWKHU OKpykeHus | IHCTpyMEeHTHI 11t YHCIIC — HA HATNYHUE

T HOATOTOBKY TECTHPOBAHMUS 00pabOTKH MCKITIOUEHHUH
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TECTOBBIX TAHHBIX
DuUKCUPOBaATH
pe3yabTaThI
BBIMOJTHEHHS TECTOB U
MOJITOTaBIIUBATh
OTYETHI O Pe3yJIbTaTax
TECTOB.

Onpenenars ypoBeHb
KPUTHYHOCTH
NeEeKTOB.
PaspabarbeiBaTh
ABTOMATHU3UPOBAHHEIC
TECTBI IS
TECTHPOBAHHUS
MOJyJIeH W/Win
OTJCTBHBIX (QYHKIUI

MIPOTPaMMHOT0 KOJIa.
[IpaBuiia BeIIOJIHEHUS
OTYETOB O TECTUPOBAHUU

Brmonnenus
TECTUPOBAHUS
MPOTPaMMHBIX MOJIYJIEH
B COOTBETCTBHUH B TECT-
IUTIAHOM
I'enepupoBanust
TECTOBBIX JTaHHBIX
Breimonnenus
HWHTETPallMOHHOTO
TECTUPOBAHUS B
COOTBETCTBUU C
3aJlaHuEM
Bremonnenns
PEerpecCuOHHOr0
TECTUPOBAHUS B
COOTBETCTBHH C

BoccranaBauBaTh 3a7]aHUEM.
OKPYKEHHE U TECTHI Pa6ots ¢ CI/CD
nocie coost nainnaiHamu s
aBTOMaTUu3alluu
TCCTUPOBAHUS.
IIK 1.7 CocTaBniats [IpoexTupoBartsb Henu, 3a0a4u U BUIBI Pa3paboTky TecTOBBIX

TECTOBBIC CLICHAPUH.

TECTOBBIE CIICHAPHUH Ha
OCHOBE TE€CTOBBIX
IIJIAHOB.
Pa3pabateiBaTh
TECTOBEIE TTAKETHI U
3a7aHus Ha
BBIIIOJIHEHHE
TECTUPOBAHUS.
Wcnonp3oBaTh
1a0JIOHBI IS
HaIMCcaHus TECT-
KEMCOB.

tectupoBanus. [louarue
CTpaTeTruu TECTUPOBAHUAA.
JKvzHeHHbI 1TUKT nedeKkTa.
OCHOBBI TeCT-IU3aliHa:
TECTOBBIN CLICHApUH,
TECTOBBIN MAKET, YEK-JIUCT,
OCHOBHBIE MTA0JIOHBI.
OCHOBHBIE HHCTPYMEHTHI
MIPOEKTUPOBAHMUSI TECTOB.
Mertoapl U TOAXOABI K
Hancaauto tectoB (Test-
Driven Development,

CLICHApHUEB B
COOTBETCTBUH C
TECTOBBIM IIJIAHOM
(TectupoBaHue
MPOU3BOJIUTEIILHOCTH,
HagexuoctH, Ul-
TECTUPOBAHHE), B TOM
YHUCIIE C IPUMEHEHUEM
CpEJICTB aBTOMAaTU3allu1
MIPOECKTUPOBAHUSI.
Pa3paboTky TeCTOBBIX
MaKeTOB U 3aJaHUM Ha

OnenuBath pucku npu | Behavior-Driven BBITIOJTHCHHE

0TOOpE TECTOB IS Development). TECTUPOBAHUS.

PErpeccCHOHHOTO OLEeHKH TECTOBBIX

TECTHPOBAHMUSI. JIAaHHBIX Ha TIPEIMET

OreHuBaTh TECTHI HA MOKPBITUS CTPOK U

COOTBETCTBHE LIETISIM MOKPBITHS BETBEA,

TECTHPOBAHMUSI. BBITTOJTHEHHST BAITUIAIIAH
JIAaHHBIX.
ABTOMaTH3a1IUU
CO3JIaHus 1
BBITIOJTHEHHST TECTOBBIX
CLICHAPHEB.

OK 01 pacmo3HaBaTh 3a7jady | aKTyaJbHBIN

Br16upath crioco6s!
petieHust 3a1a4
npoeccuoHaTbHON
JeSTeILHOCTH
MPUMEHHTENLHO K

Pa3IMYHBIM KOHTCKCTaAM

W/Wim podiiemMy B
podeccuoHaIbHOM
W/WIH COIIMATHLHOM
KOHTEKCTE,
aHAJIM3UPOBATH U
BBIJICTISATH €€
COCTaBHBIC YaCTH
OTIPEETISTH ITAIbI
pelIeHus 3a1a4H,
COCTaBJIATh IJIAH

po(heCCUOHAIBHBIN U
COITMATLHBIN KOHTEKCT, B
KOTOPOM TIPUXOTUTCS
paboTaTh U KUTh
CTPYKTYpA TIIaHa JIIst
pelIeHus 3a1a4, arOPUTMBI
BEITIOJTHEHUS PaboT B
mpoheCCHOHATIBHOM U
CMEXHBIX 007aCTIX
OCHOBHBIC HCTOYHUKHU




JICUCTBUS,
peanrn30BHIBATh
COCTABJICHHBI TIJIaH,
OTIPENIEIIATh
He00X0MMbIe
pecypcsl

BBISIBJISITH U
3((HeKTUBHO HCKATh
nH(pOopMaImio,
HEOOXOTUMYIO IS
peleHus 3a1a49u
H/AITA TIPOOIIeMBI
BIIA/IETh aKTyaJbHBIMU
MeTOAaMH paboThI B
npoeccnoHaIbHON 1
CMEXHBIX chepax
OLIEHUBATH PE3YJIbTAT
U IIOCJICACTBHUA CBOUX
JeicTBUN
(camocCTOSATEIHLHO UITH
C TIOMOIIBIO
HaCTaBHHKA)

HH(POPMAITUH U PECYPCHI IS
pereHus 3a1a9 1/ uia
npobiemM B
po(heCCUOHATIBHOM H/WITH
COIMATLHOM KOHTEKCTE
MeToaBI pabOTHI B
po(heCCUOHATBHON U
CMEXHBIX cepax

MOPSIIOK OICHKH
PE3yJIbTaTOB PEIICHHUS 3a1a4
npohecCUOHATBHOMN
JIeSITEIIbHOCTH

OK 02
Hcnons3oBath
COBpPEMEHHBIE CPEICTBA
[IONCKA, aHAJIN3a U
WHTEpIpETALUH
nHpOpPMAIIUH U
nHGOPMAaLMOHHbIE
TEXHOJIOTHH JIJIsI
BBITTOJIHEHHS 33124
npodeccuoHaIbHON
JeSITeNbHOCTH

OIIpEaeNsATh 3aJa4u
JUISL TIOUCKA
WHPOPMALUH,
IUTaHUPOBATH TPOLIECC
TIOWCKa, BEIOUpATh
HEOOXOTUMEIE
HUCTOYHUKHU
nH(pOpMaITUu
BBLIICNIATH Hanboee
3HAYMMOE B TIEpEYHE
nH(pOopMaIuy,
CTPYKTYpHUPOBATh
MOJTy4aeMyro
nH(pOpMAITHIO,
oopMIIATH
pe3ybTaThl TOUCKA
OLIEHUBAThH
MPaKTUIECKYTO
3HAYUMOCTh
pe3yIbTAaTOB MOUCKA
MPUMEHSTH CPEACTBa
MH(OPMAITMOHHBIX
TEXHOJIOTHUH UL
peeHus
poecCuOHaTbHBIX
3aja4

WCIOJIb30BaTh
COBpPEMEHHOE
MPOTrpaMMHOE
o0ecrieyeHue B
npodeccuoHaIbHON
NESITENIbHOCTH
UCIIONIb30BaTh
pasnu4Hble HU(pPOBLIC
CpeAcTBa sl

HOMEHKJIATypa
WHPOPMALTUOHHBIX
WCTOYHUKOB, IPUMCHSIEMBIX
B TIpo(heCCHOHANBHOM
JeSITeTbHOCTH

MPUEMBI CTPYKTYPUPOBAHUSI
nHpOpMaITUU

¢dhopmaT odopmIiteHUS
pEe3yJIbTaTOB MOKCKA
nHpOpMaITUH

COBPEMEHHBIE CPE/ICTBA U
yCTpOHCTBA
WHPOPMAaTH3AINH, TOPSIOK
UX TIPUMEHEHHS
nporpamMMHoe o0ecrieueHne
B TIpoecCHoHATLHON
JeSATeIbHOCTH, B TOM YHCIIE
IUQPOBBIE CPECTBA
MICHUXOJIOTHYECKHE OCHOBBI
JIeSITETbHOCTH KOJUIEKTUBA




pelieHus
PO eCCHOHATTEHBIX
3a1a4

OK 05

OcCyIIecTBIATh YCTHYIO
U IUCBMEHHYIO
KOMMYHHKAIIHIO Ha
rOCyJapCTBEHHOM
s13p1Ke Poccuiickoit
depepann ¢ yueTomMm
ocobeHHOCTEeH
COLIMAJIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

IpaMOTHO M3JIarath
CBOM MBICITH U
o(hopMITSTE TOKYMEHTHI
110 IPO(heCCUOHATILHOM
TEMaTHKE Ha
rocyIapCTBEHHOM
SI3BIKE

MPOSIBIIATH
TOJIEPAHTHOCTH B
paboueM KOJJICKTHBE

npaBuia opopmMireHus
JIOKyMEHTOB

MpaBHJIa TIOCTPOCHUS
YCTHBIX COOOILICHUI

0COOEHHOCTH COIUAILHOIO U

KYJbTYPHOI'O KOHTEKCTA




2. CTPYKTYPA U COAEP KAHUE MEKIUCHUIIVINHAPHOI'O KYPCA

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI IPOrPaMMBbl 180

B TOM 4HcCJIe:

TEOPETHUUECKOE 00yUeHUE 60
IPAaKTUYEeCKHE 3aHATHsL (B opMe IPAKTUYECKON MOATOTOBKH) 64
CaMOCTOSITeJIbHAsI paboTa 30

KypcoBasi pabota 20
IPOMEKYTOUHAas arTecTauus B popme IK3aMeHa 6




2.2. TemaTu4yecKMid IJIAH U COEP:KAHNE MEKTUCHUILIMHAPHOTO Kypca

HaumenoBanue pasaenoB
U TeM
MEKIMCUMINIMHAPHBIX
kypcoB (MJIK)

Coaepxxanue yueOHOr0 MaTepHaJa,
JiabopaTopHbie padoThl M IPAKTHYECKHE
3aHSATHS, CAMOCTOSITEJIbHAsI yueOHasi padoTa
o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)

Oo0nem
4acoB

OcBauBaeMble
KOMIIETeHIINH

MJIK 01.01 PazpaGoTka nporpaMMHBIX MOIYJI€ii B CHCTEMAX HCKYCCTB

C€HHOI'0O HHTCJIJICKTA

Tema 1.1. BBenenue B
HCKYCCTBEHHBIN
HHTEJUICKT U €T0
HarpaBJICHUs

Coneprkanue

HcTopust ¥ 3BOJTIOIUST UICKYCCTBEHHOTO
unremiexkra (MN).

OcHoBHble HanpasineHus MU: mammnHOe
o0yueHue, rmybokoe 00yueHue, HelpPOHHbBIS
CeTH.

IIpumeps! ycnemnoro npumenenus M B
peanbHBIX 33a4ax: paclo3HaBaHUe
n300pakeHHH, 00paboTKa eCTEeCTBEHHOTO
SI3BIKA, CUCTEMBI PEKOMCHTAITHIA.
DTUYecKre BOIPOCHI U BHI30BBI, CBSA3aHHbBIE
¢ pazsutuem MN.

OK 01, OK 02,
OK 05
MK 1.1-I1K 1.7

B Tom uucne nmpakTudeckue 3aHsITHs (B
(dopMe paKTUUECKOI MOATOTOBKH):
Nel. Ananu3 npuMepoB yCHEIIHBIX
pemennii Ha ocHoBe NN

Ne2. Coznanue 6azoBoit mogenu MU nnst
KJIaccu(PUKauu JaHHBIX. —
MIPOMEKYTOUHAS] KOHTPOJIbHAsI TOUKA

10

Tema 1.2. Metoast cOopa
U IpeoopaboTKH
TTAHHBIX

Conepxanue

Baxuocts kauectBa ganHbIx g M-
MOJCIICH.

MeTtos1 cOOpa TaHHBIX: BEO-CKpAIUHT,
API, 6a3b1 JaHHBIX.

MeTons! ipenoOpaboTKH JaHHBIX: OYHCTKA
JTAHHBIX, HOPMaJIM3aIisl, KOJUPOBaHUE
KaTeropHallbHBIX JaHHBIX, paboTa ¢
MIPOITYCKaMH U BBIOpPOCAMH.
[ToaroroBka qaHHBIX 711 O0yUYEHUS
moxaenen M.

10

OK 01, OK 02,
OK 05
MK 1.1-TIK 1.7

B Tom uucne mpakTudeckue 3aHsIThs (B
(dbopMe TIPAKTHIECKOH TOIOTOBKH )

Ne3. COop maHHBIX ¢ UCTIOTIB30BAaHUEM BEO-
ckpanunra u APIL.

Ne4. TIpenobpaboTka JaHHBIX TS
MAaIIHHHOTO O0yYeHHS: OUHCTKA,
HOpMaIH3aIus, KOJupoBaHUe. —
MIPOMEKYTOYHAsI KOHTPOJIbHAs TOYKa

10

Tema 1.3. OcHOBEI
ITOPUTMOB MAIIMHHOTO
oOydeHus

Conepxxanue

Buapl o0ydyeHus: 00ydeHHE ¢ yIUTENIEM,
oOydeHue 6e3 yuuTens, o0yueHue ¢
MOJIKPETICHHEM.

OcHOBHBIE AJITOPUTMBI MAIIKMHHOT O
oOyueHHsI: THHEeHHAs perpeccus,
JIOTUCTHYECKAsI PETPECCHSI, METO/T

OK 01, OK 02,
14 OK 05
K 1.1-I1K 1.7




HauMeHoBaHue pa3aesioB
U TeM
MEKINCUMILINHAPHBIX
kypcoB (MJK)

Coaepxxanue y4e0HOT0 MaTepHaJa,
JabopaTopHbie padoThbl M IPAKTHYECKHE
3aHATHS, CAMOCTOATEIbLHASA yueOHas1 padoTa
o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)

Oo0nem
4acoB

OcBauBaeMble
KOMIIeTeHITHH

ommxkaimux coceneit (kNN), nepeBbst
PEILICHHIA, METO/ OTIOPHBIX BEKTOPOB
(SVM).

Knacrepuzauus: k-means, arimomeparuBHas
kiacrepusanus. CHCTEeMbl peKOMEH AN .

B Tom uucne nmpakTudeckue 3aHsITus (B
dbopMe IpaKTHIECKOM MOATOTOBKH):

NoS. Peanuzanus TMHEHHON perpeccuy Ha
peabHBIX JAaHHBIX.

Ne6. [TpumeHeHue KIacTepu3aluu AJis
CEerMEeHTAIluU JaHHBIX. — MPOMEXKYTOUHAS
KOHTPOJIbHASI TOUKA

OK 01, OK 02,
OK 05
MK 1.1-I1K 1.7

Tema 1.4. Oenxa
KadecTBa MOJEIEN U
YITy4IIIEHUE AITOPUTMOB

Conepxanue

MeTo/1p1 OIICHKH KauecTBa MOJIETICH:
TOYHOCTbD, MOJIHOTA, F-Mepa, ROC-kpuBsie.
Banupauust moaeneit: kpocc-Banuaanus,
pasziefieHue JaHHBIX HA TPEHUPOBOYHBIC U
TECTOBBIE.

Perynspuzamnus moxeneii: L1 u L2-
peryusipu3aiusi.

OnrtuMu3aiys runeprnapaMeTpoB MOJIEIIEH.

12

B Tom uucne mpakTudeckue 3aHsITHs (B
(dbopMe IPaKTHIECKOM MOATOTOBKH):

Ne7. OneHka xauecTBa MOJIENH C
ucnoiabszoBanueM ROC-kpuBoit u F-mepsbr.
Ne8. Hactpoiika runepnapaMeTpoB MOJETH
¢ ucnons3oBanueM GridSearchCV. —
MIPOMEXKYTOUHAsE KOHTPOJIbHAS TOUKA

OK 01, OK 02,
OK 05
K 1.1-IIK 1.7

Tema 1.5. I'myGokoe
o0yuyeHHue U HeHpPOHHbIE
cetu

Conepxanue

Beenenue B rimy6okoe o0ydyeHue u
HEHPOHHBIE CETH.

ApXHUTEKTYpBI HEPOHHBIX CETEH:
MHOTocJoiHbIe nepuenTpoHs!l (MLP),
cBeprounble HeiipoHHbIe ceTu (CNN),
pexyppeHTHbIe HelipoHHbIE ceTr (RNN).
[Tporeccel 00yueHUst HEHPOHHBIX CETEM:
o0paTHOE pacrpoCTpaHEeHHE OIINOKH,
CTOXaCTHUYECKHUH I'PaJJUEHTHBIN CITYCK,
¢bynkun aktuBauu (ReLU,
CUTMOM/IaJIbHAS ).

[IpuMeHeHre HEHPOHHBIX CETEN B 3a71a4ax
KJIaccu(uKalum, pacro3HaBanus o0pa3oB U
aHaJIM3a BPEMEHHBIX PsJIOB.

10

B Tom uucne mpakTudeckue 3aHsIThs (B
(dhopmMe MpaKTUIECKOM TOITOTOBKH):
No9. Peanuzanus MHOTOCIOMHOTO
neprentpona (MLP) s 3amaun
KJIaccu(UKAILIUH. — IPOMEKYTOUHAS

14

OK 01, OK 02,
OK 05
K 1.1-I1K 1.7
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HaumeHnoBanue pa3aesioB Coaepxxanue y4e0HOT0 MaTepHaJa,

U TeM JadopaTopHble padoThl U MPAKTHYECKHUE Ob6bem | OcBanmBaemble
MEKIUCHUIITTHHAPHBIX 3aHATHUA, CAMOCTOATECIbHAA yqeﬁﬂaﬂ paﬁoTa JacoB KOMIETCHINH
KkypcoB (MJIK) o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)
KOHTPOJIbHASI TOUKA
Nel0. Co3nanue cBepTOUHON HEMPOHHOMI
CEeTH ISl paclio3HaBaHUS H300paKeHUH.
Nell. Peanuzauus pekyppeHTHON
HEHPOHHOM CeTH JJIs aHaAJIM3a BPEMEHHBIX
PSIOB.
Tema 1.6. Conepxxanue
[IpoexktupoBanue M- [TpUHIUITBI TPOEKTUPOBAHUS APXUTEKTYPhI
CUCTEM NU-cucreM: MOLYJIBHOCTB,
MacIITabupyemMocThb, 3PHEKTUBHOCTb.
Buenpenne U B peanbHbIe IPOEKTHI. 10
Konteltnepuzanus MN-cuctem ¢ moMoIibio
Docker u Kubernetes.
Obecneuenne 0€30MaCHOCTU U HAJIEKHOCTU
OK 01, OK 02,
NH-cucrem. OK 05
B Tom uucne NPaKTHYECKHUE 3aHATHS (B MK 111K 1.7
(dopMe paKTUUECKOI MOATOTOBKH):
Nel2. IIpoektupoBanue apxutekTypsl M-
CUCTEMBI C Y4ETOM MOJYJIbHOCTH U
MacITabupyeMOCTH. 14
Nel3. Konrelinepuzanus M-monenu ¢
ucnonb3oBanuem Docker.
Nel4. PazseptriBanue MU-cuctemsr B
Kubernetes.
Kypcosas pabota
[IpumepHast TeMaTUKa KypCOBBIX paboT:
1. Pa3paboTtka u 00yueHre HEHpOHHOU ceTH IS KiaccuuKau
N300pakeHHH.
2. Coznanue yaT-00Ta Ha OCHOBE MoJienel 00paboTku
€CTECTBEHHOT'O SI3bIKA.
3. Pa3zpaboTka pekoMeH1aTeTpHOM CUCTEMBI HA OCHOBE aHAIHM3a
10JIb30BATEIbCKUX JTAHHBIX.
4. Co3manne cuCTEMBI JETEKIIMA 00BEKTOB Ha BHUIEOIIOTOKE C
HCIOJIb30BAHUEM METOJI0B KOMIIBIOTEPHOTO 3PEHUSI. OK 01. OK 02
5. Peanuzanus u o6yueHre Moiesu MPOTHO3UPOBAHUS BPEMEHHBIX 20 OI’< 05 ’
PA10B (HampuMep, TPOTHO3UPOBAHUE CIIPOCA UITH LIEH). MK 111K 1.7
6. ABTOMaTH3aIus 00pabOTKH TEKCTOB C UCIIOIH30BAHUEM METOIOB ' '
MAaIIMHHOTO 00y4YeHHs (aHaJIU3 TOHAJLHOCTH, BBIJICJIEHUE CYIIHOCTEH).
7. OnTumuszanus paboThl aITOPUTMA HA OCHOBE MOJeel
reinforcement learning.
8. Coznanue cucteMbl reHepaluy KOHTeHTa (Harpumep, TEKCTa,
n3o6paxxenuii) Ha 6aze GAN win TpaHCPOPMEPOB.
9. Pa3paboTka cructemsl mpeickazaHusl MEIULIUHCKUX IUarHO30B Ha
OCHOBE JIaHHBIX MAI[UEHTOB.
10. AHanu3 O00oNbIINX JaHHBIX U pa3paboTka Mojenei
KJIACTEPU3ALMU WIM PETPECCUM JUISI BBISIBJIECHHUS] 3aKOHOMEPHOCTEH.
CamocrosiTenpHas padbora 30 OK 01, OK 02,
U3Y4YEHUE JIUTEPATYPHI; OCMBICICHUE U3y4aeMOH JIMTEPATYPBhI; OK 05

11




HaumeHnoBanue pa3aesioB Coaepxxanue y4e0HOT0 MaTepHaJa,
U TeM JadopaTopHble padoThl U MPAKTHYECKHUE Ob6bem | OcBanmBaemble
MEXKTHCHUTTHHAPHBIX 3aHSITHS, CAMOCTOSITEJIbHAS yueOHasi paGoTa | 4YacoB | KOMIETEHUUH
KkypcoB (MJIK) o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)
— paboTta B HUH(POPMAIIMOHHO-CITPABOYHBIX CHCTEMaX; K 1.1-1IK 1.7
— aHaJUTHYeCcKas 00paboTKa TekcTa (KOHCIIEKTUPOBaHHE,
pedepupoBanue);
— COCTaBJICHUE IIJIaHA U TE3UCOB OTBETA B IIPOLIECCE MOATOTOBKH K
3aHSATUIO;
— peuieHue 3a1a4;
— MOJATOTOBKA COOOIIEHUH IO BOITPOCAM CEMUHAPCKUX 3aHSITHIA.
OK 01, OK 02,
MIPOMEKYTOYHAS aTTecTanus B popMe dK3aMeHa 6 OK 05
MK 1.1-11IK 1.7
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3. YCJIOBUSA PEAJIU3ALIAU TIPOTPAMMBI YUYEBHOM JTUCIHUILJIAHBI

3.1. TpeﬁoBaHHﬂ K MHUHUMAJIbHOMY MaAaTCPHAIBHO-TEXHUYCCKOMY

o0ecmeYeHnIo
Jnis peann3anuu MporpamMmbl  Y4eOHOW JUCHUIUIMHBI JIOJDKHBI OBITH IPEIyCMOTPEHBI

CJIEYIOIINE CIEIUAJIbHBIE IOMEIIECHNUS:
Jlaboparopuu «IlporpammupoBanus u 6a3 gaHHbIX», «OpraHuzanuu ¥ MPUHIUIIOB
MIOCTPOCHUSI UH(POPMALIMOHHBIX CHCTEM.

OcHoBHOE/
Ne HaunmenoBanmue Tun
crennaaIu3upoBaHHOe
1 pabouure MecTa 1o KOJIMYECTBY Mebennb OCHOBHOE
' 00y4aroMXCsl
) pabouee MecTO MperoaBaTess Mebennb OCHOBHOE
3 MEPCOHAIBHBIN KOMITBIOTEP C MPOrpaMMHbBIM | Mebeab OCHOBHOE
" | obecnieueHnEM
4 MYJIbTUMEAUHHBIN TPOEKTOP OO6opynoBanme | crieuaIu3upPOBAHHOE
5 MYJIbTUMEIUNHBIN SKpaH Oo6opyaoBanue | crenuaIn3upOBAHHOE
6 HarJIsIIHBIE TTOCOOUS TC CIIELIMAIM3UPOBAHHOE
7 TunoBo# cocTaB A1 MOHTa)Ka ¥ HANAJAKU TC CHeIMalIu3UpPOBAaHHOE
KOMIIBIOTEPHON CETH: KabeIu pa3IuyHOro
TUTA, 00)KUMHON HMHCTPYMEHT, KOHHEKTOPBI
RJ-45, Tectepsl mist kabest, KpOCC-HOXH,
KpOocc-TIaHen

3.2. UndopMannoHHOe o0ecnevyeHne peajn3alu MporpaMmmbl

Jns  peanuzanuu  mporpaMMmbl  OMOMMOTEUHBIM  GOHA  00pa3oBaTEIHHOM
OpTaHW3allMA JIOJDKCH WMETh TEYaTHBIC W/WIM DJICKTPOHHBIC 00pa3oBaTEIbHBIC U
UH(OPMAITMOHHBIE  PECypChl,  PEKOMEHJyeMmble  JJisi  WCIOJb30BAHHS B
o0Opa30BaTeIbHOM MpOILIECCE.

OcCHOBHbIEC HCTOYHHUKH:

1. Jxonc, M. T. IlporpamMmMupoBaHHe€ HCKYCCTBEHHOTO HWHTEIJIEKTa B
npwioxenusix / M. T. Jlxonc ; mepeBon A. M. OcunoB. — 3-e uza. — Capartos :
[IpodpoOpazoBanue, 2024. — 312 c¢. — ISBN 978-5-4488-0116-7. — Tekcr :
anekTponnbii // Ludposoit obpazoBarensHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru

2. boposckas, E. B. OCHOBBI HCKYyCCTBEHHOT'O MHTEJUIEKTA : yueOHOe ocodue /
E. B. boposckas, H. A. JlaBbiioBa. — 6-¢ u3a. — Mocksa : Jlaboparopust 3HaHUH,
2024. — 128 ¢. — ISBN 978-5-93208-797-8. — Texcr : anextpoHHslii // L{udposoit
o0pa3oBaTeNbHBIN pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/144313.html

3. Kotmspos, B. II. OcHOBBI TecTHpOBaHUS MPOTPAMMHOIO OOECIEUeHUs :
yuebHoe mocobue mns CIIO / B. II. Kormsapo. — 2-e u3zn. — Capartos
[IpodobpazoBanme, 2025. — 336 c. — ISBN 978-5-4488-0364-2. — Texkcr :
anektpoHHbld // Lludposoit obpazoBarenbubiii pecypc [PR SMART : [caiit]. —
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URL: https://www.iprbookshop.ru/153351.html

JlonoJIHUTeIbHAS JTUTepaTypa:

1. By6HoB, A. A. TectupoBaHHe MPOrpaMMHOT0 obecrieueHus : yueOHuK / A. A.
by6nos, K. A. Peyrckuii, B. B. Tumkuna. — Mocksa : KYPC, 2024. — 128 ¢c. —
ISBN 978-5-907064-54-6. — Tekcr : anextponHsbii // Hudposoii o6pa3oBarenbHbIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/144824.html

2. Cazonos, C. H. Cuctembl HCKYCCTBEHHOTO MHTEJUICKTA : y4eOHOe mocooue /

C. H. Ca30HOB. — VYIbSHOBCK : YJIbSHOBCKHW TOCYJAapCTBEHHBIM TEXHUYECKUI
yHuBepcuteT, 2023. — 84 ¢. — ISBN 978-5-9795-2352-1. — TekcT : 21eKTpOHHBIN
/I Uudposoii ob6pazoBatenbubiii pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/149293 . html
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4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHIUITJIMHbI

KonTposs ¥ omeHka pe3yiabTaTOB OCBOCHHS Y4YEOHOM JAUCIUILIIMHBI
OCYILIECTBJISIETCA MPENoJilaBaTeJieM B TMPOLECCE MPOBEACHUS JICKIMOHHBIX U
MPAKTUYECKUX 3aHATHH, a TAKXKE BBHITIOJHEHHUS OOYYArONTUMUCS WHIAWNBUIYaTbHBIX

3aJIaHH, TPOEKTOB, UCCIEAOBAHUM.

Kon u nammeHoBaHue
po(heCCUOHANBHBIX (HOPMHUPYEMBIX
B pamkax MJIK

Pesynprarer 00y4eHus
(ocBOeHHBIE YMEHUS, YCBOCHHBIC 3HAHU)

DopMBbI U METOJIBI
KOHTPOJIS U OLICHKU
pe3yJIbTaTOB 00YYCHUS

IIK 1.1 ®opmupoBaTh aJIrOpUTMBI
pa3paboTku MIPOrpPaMMHBIX
MOAYJIE€H B  COOTBETCTBUU  C
TEXHUYECKUM 33JaHAEM.

YMEET:

AHanM3upOBaTh TEXHUYECKUE
3a/IaHMS ¥ BBISIBJIATH TPEOOBaHUS K
IITOPUTMAaM.

[IpuMeHSATh METO/IbI AITOPUTMHU3AITUN
JUTSL pEIICHUS 3a]1a9
MpOrpaMMHUPOBaHUS.
Pa3pabatpiBaTh OonTHMAabHBIC
AITOPHUTMBI JUIsl pELICHUS 3a/1a4 B
obnactu NN.

3HAET:

OcCHOBHBIE METOBI U TIOJXOBI K
MTOCTPOCHUIO alITOPUTMOB (THIIOBHIE
TTOVICKOBBIC AJITOPUTMBI, )KaTHBIC
QITOPUTMBI, TUTHAMHUYECKOE
MPOrpaMMHUPOBAHHE, PEKYPCUBHBIC
TTOXO/IBI).

[puHnuns! 3¢ppexkTuBHON 00padOTKH
JTAHHBIX.

SI3bIKK TIPOTPaMMUPOBAHUS,
MIpUMEHsIeMbIe ISl pa3paboTKu
QJITOPUTMOB.

BJIAJEET HABBIKAMM:
Pa3paboTku, ONTHMH3AIMH U OIICHKH
CJI0’KHOCTH anroputMmos s M-
MIPOTPaMM.

Hcnonb3oBanus 6MOIMOTEK U
MHCTPYMEHTOB ISl pabOThI C
ITOPUTMAMH U TAaHHBIMU
(manpumep: Pandas, NumPy, Scikit-
learn).

[TpuMeHeHHSs CTPYKTYP JTaHHBIX
(nepeBbs, rpadbl, CIUCKHU) VIS
peai3aIfK aJITOPUTMOB.

IIK 1.2 PazpabarbiBath
IporpaMMHBIE MOJTYITH B
COOTBETCTBHHM C  TEXHHYECKUM
3aJaHHUEM.

YMEET:

Peann3oBbIBaTH MpOrpaMMHBIE
MOJIyJTH Ha OCHOBE TpeOOBaHU
TEeXHUYECKOTO 3aJaHuUsI.
Cobmronate npu pazpaboTke
HNPUHINIB KIACTOTO KOIA.
Vcrionib30BaTh CTaHIApTHBIC

Texymui KOHTPOIIb:
WHIUBUTyTBHBINA 1
(b poHTaNBHEIH OIpoC B
X0JIe ayIUTOPHBIX
3aHATHM; OIICHKA
BBIIIOJTHECHHUS
MPaKTUYECKUX U
WHIUBUTy ATBHBIX
3aJaHuM.
HaoOmroneunune 3a
BBIIOJTHEHHEM
MPaKTHYECKOTO
3aJIaHus.

O1eHKa BEITIOJTHEHUS
MPaKTUYECKOTrO
3aJ]aHuA.

DK3aMeH
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O6ubnuoTexku U GpeMBOPKHU IS
YCKOpEHUS pa3pabOTKH.

3HAET:

[IpuHIMIBI MOTYyIEHOTO
POrpaMMHUPOBAHUSI.

SI3bIKK IpOrpaMMUPOBAHUS AJIs1
pa3paboTKu MOTYJICH.

CrannmapTHbie PperMBOPKH U
o6ubnuotexu i padotsl ¢ M.
BJAJIEET HABBIKAMMU:
Pazpabotku monyneHbix UN-cuctem,
COOTBETCTBYIOIIUX TPEOOBAHUAM
MPOU3BOIUTEIILHOCTH U
0€30MMacHOCTH.

Buenpenus pazpadboranusix UU-
MOJyJIel B KOMIUJIEKCHBIE
MPOrPaMMHBIE CUCTEMBI.
OntuMu3anuu Kojaa u paboTsl ¢
unTepdeiicamu 1 B3aUMOJCHCTBHS
MEXTy MOJTYJIISIMH.

I1K 1.3 Odopmasath
pOTrpaMMHBIN KOJ B
COOTBETCTBUU C TEXHUUECKUM
3a/laHuEM.

YMEET:

OdopMIsATh KOJI B COOTBETCTBUU C
MPUHATHIMU CTaHIAPTAMH U
TpeOOBaHUSIMHU.

JIOKyMeHTUPOBaTh pa3padOTaHHBIH
MPOTPaMMHBIH KOJI.

CoOironaTe CoramieHus o
HAaUMEHOBAHMSIX TIEPEMEHHBIX,
(yHKIMI U KTaccoB (HarpuMmep,
PEP8 nns Python).

3HAET:

OcHOBHBIE MPUHIIUITBI YUCTOTO KOJA
(Clean Code).

CraHgapThl U IPAKTUKU
JOKYMEHTHPOBAHHUS ITPOTPAMMHOTO
obecrieueHus.

WNHcTpyMeHTBI AJ11 aBTOMATHYECKOM
MIPOBEPKH KadecTBa KoJia (Harmpumep,
PyLint, ESLint).

BJAJEET HABBIKAMMU:
Odopmnenus, TOKyMEHTUPOBAHUS U
CTPYKTYpPHUPOBAHHSI KOJIA JIIS
MOCIEAYIOLIEH ITOIIECPKKH.
Hcnonb30BaHNs HHCTPYMEHTOB
CTaTMYECKOTO aHau3a KoJa JIs
BBISIBJICHUSI OITMOOK U YITyUIICHUS
KauecTna.

PaGotsl ¢ cuctemamu
JTOKYMEHTHPOBAaHHUS KOoJa (Harmpumep,
Doxygen, Sphinx).
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[1IK 1.4 Vcnonb30BaTh CUCTEMY
KOHTPOJISI BEPCUI
IIPOIPaMMHOI0 KOJ1a C Y4ETOM
obecrieueHns BO3MOXHOCTH
OpraHu3aluy rpynIoBOu
pa3paboTKH.

YMEET:

PaGoratk ¢ cucreMaMu KOHTPOJIS
BEPCHI1 IS YIIpaBJICHUS IPOEKTAMHU.
OpranuzoBbIBaTh COBMECTHYIO
paboTy HaJ MPOEKTOM Yepe3 BETKH
pa3paboTKHU U CIIMSIHUE U3MEHEHUH.
PazpemaTs KOH(MIMKTHI TP CITUSHUT
KoJa.

3HAET:

[IpuHIMIBI pabOTHI pacHpeeIeHHbBIX
CUCTEM KOHTPOJISI BEPCUM.

OcHOBHbBIE KOMaH/IbI U OIIEpallii B
cucTeMax KOHTPOJIS BEPCUMN
(manpumep: commit, pull, push,
merge).

MeTtonsl pa3penieHus: KOHGIUKTOB B
X0/Ie TPYIIIOBOM pa3paboTKu.
BJIAJIEET HABBIKAMM:
VYrpaBieHus MpoeKTaMu ¢
HCIOJIb30BAHUEM CUCTEM KOHTPOJIS
BEPCHI1 1151 OpraHu3alnuy KOMaHaHON
paboTHI.

Paspermennst KOHPIUKTOB HpU
CIIMSTHUU BETOK U UCIONIb30BaHus pull
request JIs peLleH3UPOBaHUs KOJA.
Hactpoiiku npoueccos CI/CD s
aBTOMATUYECKOTO TECTUPOBAHUS U
pa3BepThIBAHUSI KOJA.

IIK 1.5 BeInosHATE OTHAAKY
MIPOTPAMMHBIX MOJYJIEH C
HUCIIOIb30BaAHUEM
CIIeLIMaTU3UPOBAHHBIX
MPOTPAMMHBIX CPEJICTB.

YMEET:

Hcnons30BaTh HHCTPYMEHTHI 17151
OTJIAJIKH MPOTPaMMHOTO KOJ1a.
WNnentudunupoBaTh 1 UCTIPABISTH
OLIMOKHU B IpOrpamme.

[IpuMeHsSITh METOBI JIOTUPOBAHHUS
JUISL aHAJTM3a BBITIOJIHEHUS IPOTPaMM.
3HAET:

[TpuHIHIB pabOTHI OTIATIHKOB U
JIOTUPOBAHUS.

CriocoObI BBISIBJICHHSI OIIHOOK B
nporpamMme (OTJIaJKa Mo Iaram,
TOYKH OCTAHOBA).

HNHCTpyMEHTHI 7151 OTIIAKH KOJa
(marmpumep, PyCharm, Visual Studio
Debugger).

BJAJEET HABBIKAMMU:
Otnaaku mporpaMMHBIX MOJTYJIEH C
HCMOJIb30BAHUEM ITOIIArOBOM
MIPOBEPKHU.

[IpuMeHeHust METOIOB JTOTUPOBAHUS
1 PO UITHPOBAHUS
MIPOU3BOIUTEIHHOCTH.
Vcnonb30BaHus criealIbHbIX
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CpCACTB JIA OTJIaAKU
MHOI'OIIOTOYHBIX ITPOI'PAMM.

[IK 1.6 Beimoaasars
TECTHPOBAHUE ITPOTrPAMMHOTO
KoJa.

YMEET:

IIpoBOOUTH pa3IU4HbIC BUbBI
TECTUPOBAHUS (FOHUT-TECTUPOBAHUE,
UHTETPALMOHHOE TECTUPOBAHMUE).
BINOaHATE HACTPOUKHU OKPYKEHUS T
IIOATOTOBKY TECTOBBIX JAHHBIX
PuKCUpPOBATH PE3YIIbTATHI
BBITIOJIHEHUS TECTOB U
IIOArOTABJIMBATh OTYETHI O
pe3yJsbTaTax TeCTOB.

Onpenensitb ypoBeHb KpUTHUHOCTH
ne(heKTOB.

Pa3pabatsiBaTh
aBTOMATHU3UPOBAHHBIE TECTHI JIJIS
TECTUPOBAHUS MOAYJICH W/1ITN
OTJENbHBIX (PYHKIHI
BoccranaBnuBaTh OKpyKeHUE U
TECTBI 1ociie cOos

3HAET:

TeXHUKH BBITIOJHEHUS TECTOBBIX
IIPOTOHOB.

WHCTpyMEHTBI U Cpe/ibl BBITIOJTHEHUS
TECTUPOBAHUS

SI3bIKM pa3paboTKU
aBTOMATHU3HPOBAHHBIX TECTOB
WHcTpyMEHTBI U1 TECTUPOBaHUS
MIPOrpaMMHOT0 KOJ1a.

[IpaBuiia BBIOIHEHNS OTYETOB O
TECTUPOBAHUU

BJIAJEET HABBIKAMMU:
BrInonHeHus ctaTH4eckoro
TECTUPOBAHUS IPOIPAMMHOI0 KOJ1a
Ha IPEIMET BbISBICHUS
oO0K/Ae(EeKTOB aNropuTMOB, B
TOM YHCJI€ — Ha HaIU4ue 00paboTKu
HCKJIFOYECHU N

BrinonHenus TecTupoBaHus
IIPOrpaMMHBIX MOJlyJIEH B
COOTBETCTBHUH B TECT-TUIAHOM
I'enepupoBaHus TECTOBBIX JaHHBIX
BrlnonHeHust THTErpaliMOHHOTO
TECTUPOBAHUS B COOTBETCTBHH C
3aJlaHuEM

BrInosHEHUS pErpecCHOHHOTO
TECTUPOBAHUS B COOTBETCTBHH C
3a/laHuEM.

Paoore! ¢ CI/CD maiittuiaiinaMu s
aBTOMATHU3ALMH TECTUPOBAHMUSL.

IIK 1.7 CocTaBisTh TECTOBEIE
CIIEHApHHU.

YMEET:
[IpoekTrupoBaTh TECTOBBIE CLIEHAPUU
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Ha OCHOBE TECTOBBIX IUIAHOB.
Pa3pabarpiBaTh TeCTOBBIE TAKETHI
3a7laHus Ha BHITTOJTHEHUE
TECTUPOBAHUS.

Hcnonb3oBarh m1abIoHbBI 1151
HaIlMCaHUS TECT-KEHCOB.

OneHuBaTh pUCKU IIPU OTOOPE TECTOB
JUJISL PETPECCUOHHOTO TECTUPOBAHUS.
O1ieHUBATh TECTHI HA COOTBETCTBHUE
LIEJISIM TECTUPOBAHUSL.

3HAET:

[lenu, 3aa4M 1 BUJIbI TECTUPOBAHUSI.
[TonsiTue cTpaTerun TeCTUPOBAHUS.
JKu3HeHHbIH UK 1edeKTa.

OCHOBEBI T€CT-AU3aliHa: TECTOBLIN
CIICHApHU, TECTOBBIM MAKET, YEK-
JINCT, OCHOBHBIE TA0IOHEL.
OCHOBHBIE HTHCTPYMEHTHI
MPOEKTUPOBAHUS TECTOB.

MeToibl ¥ TTOX0/Ibl K HAITHCAHHIO
tectoB (Test-Driven Development,
Behavior-Driven Development).
BJIAJEET HABBIKAMMN:
Pa3paboTku TeCTOBBIX CLIEHAPHEB B
COOTBETCTBUU C TECTOBBIM IJIAHOM
(TecTupoBaHME MPOU3BOIUTEIHLHOCTH,
Hagexxnoctu, Ul-rectupoBanue), B
TOM YHCJIE C TPUMEHEHUEM CPEJICTB
aBTOMATHU3AlIMU MPOEKTUPOBAHUS.
Pa3paboTku TeCTOBBIX MAKETOB U
3aJJaHu{ Ha BHIIIOJHEHUE
TECTUPOBAHUSI.

O1eHKH TECTOBBIX JaHHBIX Ha
MPEAMET MOKPBITUS CTPOK U
MOKPBITUSI BETBEH, BHITTOIHEHUS
BaJIMJALIMY TaHHBIX.
ABTOMaTH3aIMU CO30aHUS U
BBITIOJTHEHHS TECTOBBIX CIICHAPHEB.

OK 01. Beibupatre crnoco0s!
peneHHs 3amad
npodeccCHoHaNBHOM

ACATCIIBHOCTH ITPUMCEHUTECIIBHO K
pa3JIMIHbIM KOHTCKCTaM

YMEET:

pacrno3HaBaTh 3a/1a4y W/ UiIu
npobaemMy B podeccHoHaATbHOM
W/WIN COITMAIbHOM KOHTEKCTE,
aHAJM3UPOBATh U BBIJCIATH €€
COCTaBHBIE YaCTH

OTIPENIeNIATh ATAIBIl PELICHUS 33JauH,
COCTaBJIATH IUIaH ACHCTBHS,
peann30BbIBaTh COCTABJICHHBIN IUIaH,
OIIPEAETSATH HEOOXOANMBIE PECYPCHI
BBISIBJIATH ¥ 3()()EKTUBHO UCKATh
nH(pOpMaIn, HEOOXOTUMYIO JTSI
peleHus 3a/1a41 U/HIM TPOOIeMBI
BJIAJICTh aKTyaJIbHBIMUA METOJIAMHU
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paboThI B pohecCUOHATBHON U
CMEXHBIX chepax

OIICHUBAThH PE3YJILTAT U IMOCICICTBUS
CBOMX JICUCTBHH (CAaMOCTOSTEIHHO
WJTU C TIOMOIIBIO HACTABHUKA)
3HAET:

aKTyaJbHBIN MPO(heCcCHOHATBHBIN U
COLIMAJIbHBIA KOHTEKCT, B KOTOPOM
MPUXOAUTCS PabOTATh U KHUTh
CTPYKTypa IUIaHa JJis pelieHus
3a/1a4, aJrOPUTMBbI BBITTOJIHEHUS
pabot B mpodecCHOHATBHON U
CMEXHBIX 00J1aCTAX

OCHOBHbBIE HCTOYHUKU UH(POPMAIIUU U
PeCYpPCHI JJIs PEIICHUs 3a7a49 U/ UTH
po6JieM B MPOoPECCHOHAIIBHOM W/HUITH
COIMATILHOM KOHTEKCTE

METOABI paboTHI B
npodeccnoHaNTbHON U CMEKHBIX
chepax

MOPSAZIOK OLIEHKH PE3yJIbTaTOB
pereHus 3a1a4 IpopecCuOHaTBHON
JeSITENIbHOCTH

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJIM3a U UHTEPIPETAUU
uH(pOpMaluu U
WH(OPMAaIMOHHBIE TEXHOIOTUN
JUTSL BBITIOJTHEHUS 3a/1a4
npodeccuoHanbHOM
NeSATeTbHOCTH

YMEET:

OTIPEICIIATH 3aJ]a9d JIS TTOMCKA
nH(pOpMaIINH, TUTAHUPOBATH MPOIIECC
TOMCKa, BHIOUPaTh HEOOXOIUMBIE
HCTOYHUKU WH(OpMALIUN

BBIJICJISITH HAMOOJIee 3HAYUMOE B
nepeyHe nHpopMaIu,
CTPYKTYypHPOBATH MOJTy9IaeMyTO
uHpopmanuio, oHGopMIITh
pe3yJIbTATHI TOMCKA

OILICHUBAThH MPAKTUIECKYIO
3HAYUMOCTD PE3yJIbTATOB MOUCKA
MIPUMEHSITH CPEJICTBA
MH(OPMAIIMOHHBIX TEXHOJIOTUH /st
pernreHus mpodecCHoOHATBHBIX 3a1a9
HCIIOJIb30BaTh COBPEMEHHOE
MporpaMMHOE 00eCIIeueHUE B
npoeccoHaBbHOM eI TENbHOCTH
WCIIOJIb30BaTh PAa3IMYHBIC ITU(POBHIE
CpEeICTBA TSl PEIICHUS
poeCCUOHANTBHBIX 3a]1a4

3HAET:

HOMEHKJIAaTypa HH()OPMALIMOHHBIX
HMCTOYHUKOB, IPUMEHSIEMBIX B
npodeccnoHalbHOM 1eATEeNbHOCTH
MIPUEMBI CTPYKTYPUPOBAHUS
nHpopmaun

dbopmat oopmiteHUsT pe3yTbTATOB
MOMCcKa MH(pOpMaIuu
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COBPEMEHHBIC CPE/ICTBA U YCTPOUCTBA
HHPOPMATH3AILUH, TIOPSIOK UX
MPUMCHCHUA

porpaMMHOE 00eCrieYeHUE B
npodeccroHaABHOM IeATEIEHOCTH, B
TOM YHCJIe IUPPOBBIC CPEACTBA
IICUXOJIOT'NYECKHUE OCHOBBI
JEATSIbHOCTH KOJUICKTHBA

OK 05. Ocy1iecTBIsATh YCTHYIO
U MUCbMEHHYI0 KOMMYHHKAITHIO
Ha TOCYJJapPCTBEHHOM SI3bIKE
Poccuiickoit ®enepanyiu ¢
y4€TOM 0COOEHHOCTEN
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

YMEET:

IPaMOTHO U3JIaraTh CBOM MBICIIH U
oOpMIIATH TOKYMEHTHI 110
npodeCCHOHAILHON TEeMaTHKE Ha
rOCY/IapCTBCHHOM SI3bIKE
MPOSIBJISITH TOJIEPAHTHOCTD B pabodyeM
KOJUICKTUBE

3HAET:

npaBuia 0pOPMIICHHS TOKYMEHTOB
MpaBHJIa MOCTPOSHUS YCTHBIX
coo01eHn

0COOEHHOCTH COIMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTa
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JUCT PETUCTPAIIMU UBMEHEHUI
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HOMeEp
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