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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOeHUS NUCHUILTUHBI — (opMUpOBaHHE Yy OOy4aromuxcs MpodecCHOHAIBHBIX
KOMITCTEHIIMH B 00JaCTH NMPOEKTHPOBAHHS TECTOBBIX CLIEHAPHEB, Pa3pabOTKU TECTOBBIX CITy4aes,
IPOBEPKH pabOTOCIIOCOOHOCTH MTPOrPAMMHOTO 00ECTICUSHHSI U TPUMEHEHHS METO/I0B TECTUPOBAHUS
U BepU(HKALUK, BKIIOYas CHeHUpHUSCKHE MOJAXOIbl K OIeHKe KadecTBa cucremM c MU-
KOMITOHECHTaMH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
OOBEKTHO-OPUEHTHUPOBAHHOE MPOTPaMMHUPOBAHUE, YTIpaBlIeHHE TPEOOBAHUSAMHU K IPOrPAMMHOMY
obecrnieueHn0, MamuHHOE 00yYeHUE U TTyOMHHBIN aHAN3 JaHHBIX

JIMCHMIUTMHBI U TPAKTHKH, JUII KOTOPHIX OCBOCHHUE JIAHHOM JUCIUILUIMHBI HEOOXOIUMO Kak
npeaecTByromee: TecTupoBaHWe NporpamMMmHoOro obecmnedeHus, PaspaboTka BeO-CepBHUCOB ¢
UHTETpalieil UCKYCCTBEHHOTO HMHTEIUICKTa, [IpakTUKyM 1O MallMHHOMY OOYYCHHIO U aHAIU3Y
aHHEBIX.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTH/KEHH S IInanupyemsble pe3yJbTaThl
KOMIIeTEHIIUH KOMITeTEeH I o0y4eHus

(K01 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)

3HaTh: YpOBHU TECTUPOBAHUS
(MOIIyIbHOE, MHTETPAIIMOHHOE,
CHCTEMHOE); BHJIbl TECTUPOBAHUS
(pyHKUMOHANBHOE, HATPY30YHOE,
PErpeccCuoOHHOE, IPUEMOYHOE).
YMeTh: BEIOUpATh BUJIBI
TECTUPOBAHUSA AJI Pa3HBIX 3TAIlOB
IIPOEKTA.

Brnanets: TepmuHonioruei B odiaactu
tectupoBanus I10.

3Hartb: kpurepuu kadecta 110 u

[1K-3.1. 3naet BuabI
TECTUPOBAHUS
MPOrPaMMHOTO KO/Ia

[1K-3. Criocoben

MPOEKTUPOBATH TECTOBBIE
CIICHAPHUHU U TMPOBOJIUTH
MIPOBEPKY
paboTocrnocoOHOCTH
IIPOrPaMMHOI0
obecrnieueHus

I1K-3.2. YMeeT BBINOIHATE
MIPOBEPKY
paboTocrnocoOHOCTH
IPOTPaMMHOTO
obecreueHust

IPUEMOYHBIEC KPUTEPUH.
YMeTh: pa3pabaThiBaTh TECTOBBIC
cirydanu (test cases) u TecToBbie
CIICHApUH.

Brnajers: HaBBIKAMU PYIHOTO
TECTUPOBAHUS U pabOTHI ¢ Oar-
TPEKHMHTOBBIMH CHCTEMaMHU.

I1K-3.3. Brageer HaBBIKAMU
CO3JIaHUS TECTOBBIX
CIICHapHEeB U
UCTIOJIb30BAHUS MX JIJIS
MIPOBEPKH
paboTocrnocoOHOCTH
IPOTPaMMHOTO
obecrnieueHus

3HaTh: TEXHUKHU TECT-AU3aliHa
(KJ1acchl SKBUBAJIEHTHOCTH, aHAIN3
I'PAaHUYHBIX 3HAUYEHUM ).

YMeTh: aBTOMaTU3UpPOBaTh TECTOBBIE
CLIEHApUU.

Bnaners: HaBbIKaMu pabOTHI €
bpeliMBOpKaMu JUIS
aBTOMAaTU3HPOBAHHOTO
TECTUPOBAHUS.




4. CTpyKTypa M coaepkaHue TUCHUININHbI

DopMbI TEKYILIETO

[1P3. Hanncanue MOAYJIBHBIX TECTOB.

Moayas Bun HaumeHoBaHMe TeM 3aHATHI Cemectp | O6nen. w.|  Bamin HNHTepakTus, KOHTPOJIA
(pa3nen) y4e0HOii padoThI (y4edoHoii padoThI) P > q, (HamMeHOBaHHUe
OLIEHOYHOT0 CPe/CTBA)
é\)/loz[ynb L Tex 1 Tema 1. Ponb TecTupoBaHus B )KU3HEHHOM 6 2 B
CHOBBI nukie pazpadotku [10.
TECTUPOBAHUS U
crenuduka M- C Tema 2. OcoOeHHOCTH TECTUPOBAHUS CHCTEM C 6 6 -
KOMIIOHCHTOB p N -koMmioHEHTaMU1
Cp 6 6 4 - OTueT 1o mpakTUIECKOn
I1P1. Ananu3 Gar-pernopToB u 1eeKTOB. paGote 1
Cp [TP2. Ilpocreiime NpoBepKH MOBEACHHS 6 6 4 B Og{eT r;o TpaKTHICCKOn
Moen (seed, BOCIIPOU3BOJUMOCT).. pabote
Monyns 2. Buspl 6 2 —
1 yPOBHU Jlek 2 Tema 3. MoayiabHOE TECTUPOBAHUE.
TECTUPOBAHHS
10 u U1 Cp 6 6
Tema 4. HTErpaninOHHOE TECTUPOBAHHE.
Cp Tema 5. CucreMHOE U IPUEMOYHOE 6 6
TECTHPOBaHHE.
Cp Tema 6. @yHKIOHAIBHOE, PETPECCUOHHOE, 6 6 B
npruéMOYHOE TECTHPOBAHHUE.
Cp 6 6 -
Tewma 7. Metpuku kadectBa [10
Cp 6 6 -
Tema 8. Metpuku kauectBa Mmojeneit MU:
accuracy, precision, recall, F1, ROC-AUC.
Cp 6 6 4 - OTueT 1o NpaKkTUIeCcKon

pabote 3




DopMbI TEKYILIEr0

(Postman, pytest u ap.).

Moayab Bun HaumeHoBaHMe TeM 3aHATHI HNuTepakTus, KOHTPOJIs
. . Cemectp | O0beM, .| Baaabi
(pa3aen) yueOHoii padoThl (yueOHoii padoThI) q, (HauMeHOBaHME
OLIEHOYHOTI'0 CPeJICTBA)
Cp [TP4. IIpoekTupoBaHKE HHTETPALMOHHBIX 6 6 4 N Oryet 1o npaxTiecKoi
TECTOB. padote 4
Cp 6 6 4 - OTueT 1o NpaKkTUIECKOn
I1P5. Pacuér MeTpuk KauecTBa MOJACIU pabore 5
Cp T1P6. Aramm3 ommu6ok Moenu (confusion 6 6 4 - OT4eT 110 npakTHIecKoi
matrix) pabore 6
1%40;[ynb 3; ek 3 Tema 9 Kitaccel 5KBUBAJIEHTHOCTH U 6 2 N
COT-AM3AHH U IpaHUYHbIE 3HAYECHHUSL.
MTOKYMCHTAIHS
st Cp Tema 10. Pemétku, KOMOMHATOPHOE 6 6 -
TECTUPOBAHUS TECTHUPOBaHHE.
izl Cp Tewma 11. TecToBbIE CIIEHAPHUH U TECT-KEHCHI. 6 6 -
Cp Tema 12. JlokyMEHTBI TECTUPOBAHHUSI: YEK- 6 6 -
JICTBI, OTYETHI, TIJIAHBI.
Cp 6 6 4 - OT4eT 1o NPaKTHYECKON
I1P7. Co3zmanue TecToBEIX crieHapueB ais 110 pabore 7
Cp ITP8. TITocTpoenue Tect-KeiicoB s ML- 6 6 4 - OTueT 1o NpaKkTUIECKOn
MoJieNei padote 8
Cp ITP9. TIpoeKTHpOBaHUE TECTOBOM 6 6 4 - OTuer no npakTHYECKOH
JIOKYMEHTAIH pabote 9
Cp . 6 6 4 - Otyer o npakTHIECKOH
[1P10. Ananu3 edge-cases st mopenein MU pabore 10
Monys 4. Cp Cpe/cTBa aBTOMATH3AIUU TecTHpoBanus 110 6 6 -
IABTOMAaTH3a1IUA




DopMbI TEKYILIEr0

Moayab Bun HaumeHoBaHMe TeM 3aHATHI Cemectp | O6nem. w.| Bamint HNuTepakTus, KOHTPOJIs
(pasaen) yueOHoii paGoThI (y4eOHOli pagoThI) P > q. (HaHMeHOBaHHe
OLIEHOYHOTI'0 CPeJICTBA)
TCCTHpOBAHNA 1 Cp ABTtomaruzanusa tectupoBaHusi ML-moneneit 6 6 B
MHTErPallIOHHOE (pytest + ML)
TECTUPOBaHHE
12144 Cp Bepudukaius 1aHHBIX: TPOITYCKH, 6 6 N
IyOJIMKAaTHI, CMEIICHHE TaHHBIX.
Cp WNurerpanust MM-KOMIIOHEHTOB B CUCTEMBI U 6 6 -
THTIOBBIE OIIHOKH.
Cp 6 6 4 - OTueT 1o npakTUIECKOn
I1P11. ABTomaTu3arus TectupoBanust APL paGore 11
Cp [TP12. ABTOMaTHYecKas poOBEpKa KauecTBa 6 6 4 - OT6qu ri(; TpaKTHICCKO
JaHHBIX. pabote
Cp 6 6 4 - OTueT 1o NpaKkTUIECKOn
I1P13. ABTOMaTH3aIUsA UNit-TECTOB MOJENEMN. pa6ote 13
Cp I1P14. IlpoBepka B3aMMOAEHUCTBHUS MOJENIN U 6 6 4 B Orser rﬁ TpaKTHICCKON
cepsepa (end-to-end). pabore
Cp I1P15. MHTerpaninoHHOE TECTHPOBAHNE 6 8 4 OT6qu ri% TpaKTHICCKON
MOJIeNH B BeO-cepBHCe. pabote
A [MpomexyTouHas aTTecTanus 6 0,25 -
KonTpons 3a4eT 6 3,75 40 Wrorossrii TecT
Hroro:) 180 100

Cxema pacyera UTOroBOro 0a/1J1a: 10 HAKONUTEJILHOMY PEHTHHIY
Texynuit peThHr + Pe3ynbrat HTOroBoro recra.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
[Tpn u3ydeHnn AUCHMIUIMHBI HCIIOIB3YIOTCS CIIEAYIONIIE 00pa30BaTeNIbHbIC TEXHOIOTHUH:
- TEXHOJOTMH TPAJAUIMOHHOTO O0y4YeHus B (opme NeKuui, MpakTUYecKux padoT u
CaMOCTOATENILHON pabOThl 00YJaIOIINXCS;
- TEXHOJOTHS MPOEKTHOTO OOYYEHHUsS: pealu3anus U 3aIlIUTa OTYETOB M0 MPAKTUYECKUM
paboTam.

TexHosornu TpPagUIIMOHHOTO OOydYeHHMsS - OpraHu3aunus ydeOHOro Tmporecca B BY3E,
OCHOBaHHAs Ha JICKIIMOHHBIX U MPAKTUYECKUX (hopMax 00ydeHus: 00bICHUTEIbHO-MILTIOCTPATHBHOE
oOyuenue. JlaHHAs TEXHOJIOTHS IPUMEHSETCS BO BCEX MOIYJISIX Kypca.

Opranuszanus yueOHOTO Ipoliecca, KOTopasi HpeAroaraeT ak THBHYIO TTO3UIIHIO 00yJaroIuXcst
IpU BBINOJHEHUU IMPAKTUYECKUX 3aJaHMi, BKIIOYAeT OOCYKAECHHE DPEe3yJbTaTOB TECTHPOBAHMUS,
pa300p HaleHHBIX 1e(EKTOB, KOJUIEKTUBHBIM aHAIN3 TOBECHUS MOJIENICH 1 B3aUMHYIO 3KCIICPTH3Y
OTYETOB IO MPAKTUYECKUM pabOTaM.

Ha npakTuyeckux 3aHATHAX 00yYalOMIMecs IPEICTaBISIOT PE3yIbTaThl BBIIOJIHEHUS 3aaHuUi,
00OCHOBBIBAIOT BBIOpaHHBIE METOJBI TECTHPOBAHUS W IPOBOJSIT MHHH-3AIIUTY BBINOJHEHHON
paboTHI.

6. MeToauyeckue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

6.1. PekoMeHaaI[UM 110 MOATOTOBKE K MPAKTHYECKUM 3aHSITHAM

OO0yyaromumcs ciaeayer:

® [IpU MOATOTOBKE K NPAKTUYECKUM 3aHATHAM CIelyeT 00sA3aTesIbHO MCIOIb30BaTh He
TOJILKO JICKI[UH, y4eOHYIO JIUTEepaTypy, HO U IpYrue UCTOUHUKH;

e B Hauaje 3aHATHI 3a4aTh MpPENnoJaBaTeNII0 BOIPOCHI 10 MaTepualy, BbI3BaBIIEMY
3aTpyJHEHUS B €ro NMOHMMAHMM M OCBOEHUHU NP PELICHUM 3a]ad, 3aJaHHbIX IS
CaMOCTOSITEJIBHOTO PELICHMS;

® Ha 3aHATHM JOBOJUTH KAXKYIO 337a4y 10 OKOHYATEIbHOIO PEIIEHUs, IEMOHCTPUPOBATh
NOHUMaHHE MPOBEAECHHBIX PacyeToB (AHANIM30B, CUTYyallWi), B cllyyae 3aTpyJHEHUN
oOparaThCs K MpernoaBaTeto.

Jis TOro yTOOBl MPAKTHUECKUE 3aHATUS NMPUHOCHIN MAaKCHMAJIBbHYIO MOJb3y, HEOOXOJIUMO
MOMHMTD, YTO PELIEHUE 337a4 IPOBOASITCS 10 paCCMOTPEHHOMY Ha JIEKIMSIX MaTepUaily U CBA3aHbI,
KaKk MpaBWJIO, C JETaJbHBIM pPa300pOM OTAENbHBIX BONPOCOB JEKIMOHHOrO Kypca. Cremyet
MOIYEPKHYTh, YTO TOJBKO [1OCIJI€ YCBOCHUS JIEKIIMOHHOTO MaTepuraa ¢ ONpeIe]IeHHON TOUKH 3pEeHus
(a UMEHHO C TOM, ¢ KOTOPOH OH M3JaraeTcs Ha JIEKLHUAX) OH OyJeT 3aKpeIuIaThcsl 00ydaronmMes Ha
MPAKTUYECKUX 3aHIATUSX KaK B pe3yJbTaTe 0OCYKJIEHUS U aHaIM3a JIEKIMOHHOTO MaTepuaia, Tak U
C IMOMOIIBIO PELICHUS MPOOIEMHBIX CUTYyaluH, 3a1a4. [1pu 3TUX ycnoBusx o0y4aronuiicst He TOJIbKO
XOpOILIO YCBOUT MaTepHall, HO U HAy4YUTCSd NPHUMEHATh €r0 Ha IPAKTUKE, a TaKXKe IOJIy4UT
JOTIOTHUTEIBHBIA CTUMYJI (M 3TO OUEHb BaXKHO) /1711 aKTUBHOM MPOPabOTKU JEKIUH.

[Tpu camocTOATENBHOM PELICHNH 33/1a4 HY>KHO 00OCHOBBIBATh KAXK/IbII 3TAll PEIIeHuUs, UCXOIs
U3 TEOpPeTHMYECKHX MoJoXkeHui kypca. Eciu oOydaromuiics BUIUT HECKOJIBKO MyTEeH pelieHus
npo6eMbl (3a71auu), TO HY>)KHO CPaBHUTb UX M BBIOpaTh caMblil pannoHainbHbIN. [Tone3no 10 Havana
BBIUMCJIEHUM COCTaBUTh KPATKUM IJI1aH perieHus npooiemsl (3agaun). Pemenue npobieMHbIX 3a1a4
WIY IPUMEPOB CIIe1yeT U3J1arath MoApoOHO, BEIUMCIIEHUS PaCIoiiaraTh B CTPOrOM MOPSAKE, OTACTASA
BCIIOMOTaTeNIbHbIE BEIYUCIIEHUS OT OCHOBHBIX. PelieHus nmpu HeoO0X0IMMOCTH HY)KHO COIIPOBOXKIaTh
KOMMEHTapUsAMHU, CXEMaMH, YEPTEKAMHU U PUCYHKAMU.

Crnenyer TOMHHUTH, YTO PEIIEHWE KAXKIOM Y4eOHOW 3amayu JOHKHO JOBOJUTHCS [0
OKOHYATEeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TPeOYyeT YCIOBUE, U 110 BO3MOXHOCTH C BBHIBOJIOM.
[TosryueHHBIH OTBET ClieyeT MPOBEPUTH CIIOCOOAaMH, BHITEKAIOIIUMU U3 CYLIECTBA JaHHOW 3a7auu.
[Tone3Ho Taxke (€ciM BO3MOXKHO) pelIaTh HECKOJIBKHMMM CIOCOOaMH M CPAaBHUTH IOJIyYCHHBIC
pe3yibTarhl. PemieHue 3agay JaHHOTO TUIA HYXKHO MPOAOJDKATH A0 INPHOOPETEHUs TBEPABIX
HAaBBIKOB B X PELLIECHUHU.



6.2. PexoMeHIal[UM 110 MOATOTOBKE K 3a4eTy

[ToaroroBka k 3a4€Ty HaIpaBIeHa Ha CUCTEMATU3ALNIO, 3aKpEIUIEHNE U 00001eHe 3HaHUM 1
IPAKTUYECKUX HABBIKOB, IIOJIYyUEHHBIX B XOJE€ H3Y4YEHHs AMCLUIUIMHBL. 3auéT IPEAIonaract
npoBepky chopmupoBaHHocTH 3neMeHToB kommereHuuu IIK-3, nostomy oOyuarommmcs
PEKOMEHIYETCsl YAEIUTh BHUMAHUE KaK TEOPUH, TaK U BBIIOJIHEHHBIM IPAKTUUECKUM 33aJaHUSM.

ITpu noaroToBKe K 3a4€Ty 00ydaroLUIeMycsi pEKOMEHYeTCsL:

e TIIOBTOPUTH  KJIKOYEBBIE  TEOPETUUYECKUE  TEMBI, U3Y4YEHHbIE  Ha  JIEKLUAX:
BUJBl U YPOBHU TECTUPOBAaHUS, METOJbl TeCT-Au3aiiHa, OCOOEHHOCTH MPOBEPKU
KOppeKTHOCTH Mojeneit M, moaxoapl K Bepru(HKauy JaHHBIX;

e IIPOAHAIU3UPOBATh BBIIOJHEHHBIE IPAKTHYECKHE paboOThl, OOpaTUTh BHHMMAHUE Ha
KOPPEKTHOCTH O(hOPMIICHHUS TECTOBBIX CLIEHAPUEB, OTYETOB U BHIYMCIICHUE METPUK Ka4eCTBa;

e IIEPECMOTPETh NPUMEPHI, CBA3aHHBIE C AHAIN30M OIIMOOK MoJened M MHTepIperanuen
pE3yJIbTaTOB TECTUPOBAHUS;

e CHCTEMaTU3MPOBATH 3HAHUS 10 aBTOMATU3ALIMHA TECTUPOBAHMS U OCHOBAM MHTEIPALlMOHHOIO
tectupoBanus N-KOMIIOHEHTOB.

PexoMenayeTcst oCylneCTBIATh OATOTOBKY K 3a4€Ty IIOCIEN0BATEIbHO B TEUEHUE CEMECTPA:
BBINOJHATh NMPAKTUYECKUE 33JaHUsI, aHAIU3UPOBATh PE3ylbTaThl TECTUPOBAHMS, y4acTBOBaTh B
oOcyx/eHusix Ha 3aHATusAX. Takas paOora oOecrnedyuBaeT TIi1yOOKO€ MOHMMAHHUE COJAEPKaHMS
JUCLUIUIMHBL U YCIIEITHOE IPOXOXKACHUE 3aUETa.

7. OneHo4YHbIe CpeacTBa

7.1. IlacopT OLIeHOYHBIX CPEACTB

Cemecr Kox konTpoiupyemoii KoMneTeHuu HaumeHoBaHue
p (WM ee 4acTm) OLICHOYHOI'0 CPeACTBA
7 [1K-3 TecroBsle 3amanns 1-450

Bompocsr k sx3ameny 1-80
OtueTsl 0 npakTHYecKuM pabotam 1-15

7.2. TunoBble 3aaHMs WJIM HHBIC MaTepHaJbl, HEOﬁXOI[I/IMLIe AJIA TEKYHIEero KOHTPOJIst

7.2.1. TunoBble TECTOBbI€ MATEPHAJIBI
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossie NpuMepsbl 3aJaHU

1. KakoBa oCHOBHas 11€Jb MOYJIBHOTO TECTUPOBAHHUS?

A. OneHka npou3BOAUTEIBHOCTU BCEH CHCTEMBI

B. IIpoBepka KoppeKTHOCTH pabOThl OTJENbHBIX (PYHKINN MIIH KJIACCOB
C. Ompenenenue yno6cTBa nojib30BaTeNbCKOro HHTEpdetica

D. 3mepeHne Harpy3Ku Ha cepBep

IIpaBuabHbIi oTBeT: B

2. Kakas ocobeHHOCTh OT/In4aeT TectTupoBanue M-mozaeneit oT TeCTHPOBAHUS TPATUIIHOHHOTO
[10?

A. OTcyTcTBHE HEOOXOAMMOCTH B IaHHBIX

B. Hanuuue BeposSTHOCTHOTO XapakTepa pe3yabTaToB

C. HeBO3MOKHOCTH BOCITPOM3BECTH OIINOKH



D. IlonHOE OTCYTCTBHE OMIHOOK
IIpaBuiabHblil oTBeT: B

3. Kakoif moaxoa OTHOCHUTCS K TEXHHUKAM TeCcT-au3aiHa?
A. JIeKkOMIO3UIIMS apXUTEKTYPbI

B. Knaccel 5KkBUBajIeHTHOCTH

C. MogenupoBaHue JaHHBIX

D. Jluneapuzanus napaMmeTpoB

IIpaBuabHbIi oTBeT: B

4. Kakas meTpuka kadectBa ML-Moenu OKa3bIBaCT JOJIO MPABMIIBHO KJIACCU(DUIIMPOBAHHBIX
00BEKTOB?

A. Precision

B. Recall

C. Accuracy

D. Fl-score

IIpaBuiabnbli oTBet: C

5. Kako# JOKyMEHT OIIMCBIBAET IIOCIE0BATEIbHOCTD ICUCTBUI JJIs IPOBEPKUA KOHKPETHOU
byHKIIINA?

A. Yex-nucr

B. User story

C. Tect-keiic

D. Texunueckoe 3a1anue

IIpaBuabHbli oTBeT: C

6. UTO 03HaYaeT TEPMHUH «PETPECCUOHHOE TECTUPOBAHUEN?

A. TIpoBepka TOJILKO HOBBIX ()YHKLIUH

B. [IpoBepka BausiHUS U3MEHEHUI HA yke paboTaromui GyHKIMOHAT
C. IlpoBepka cuctemsl 0] 0OJIBIION HAarpy3Kon

D. IlpoBepka cooTBETCTBUS TPeOOBAHUSIM 0€30IaCHOCTH
IIpaBuabHbIi oTBET: B

7. Yto sBnseTcs ocHOBOM i1t (hopmupoBanus confusion matrix?
A. AHanmu3 UCXOAHOTO KOJa

B. ®opmupoBanue Habopa mapamMeTpoB MOJEIH

C. CpaBHeHHUE peaIbHBIX U MPECKa3aHHbIX KJIaCCOB

D. Ouenka BpeMeHU UCTIOJIHEHUS

IIpaBuabHblii oTBeT: C

8. Kakas TexHMKa UCTOIb3YeTCs I MOKPBITUS KOMOMHAIINNA BXOHBIX JaHHBIX?
A. TectupoBaHue 110 aHAJIOTUU

B. Kom6unaropHoe TectupoBaHue

C. MOHUTOPUHT JIOTOB

D. PeBrio TpeOoBaHMit

IIpaBuabHbI oTBeT: B

9. Uto siBiseTCs MpU3HAKOM HecOallaHCUPOBAHHOTO JaTaceTa?
A. PaBHOMepHOE pacrpe/iesieHue KJIaccoB

B. IlpeoGnaganue oqHOTO KIacca HaJ IPYTrUMHU

C. IlosiHOE OTCYTCTBHE MPOITYCKOB



D. CnyuaitHoe pacnpeneneHre JaHHbIX
IIpaBuiabHblil oTBeT: B

10. Kakas MCTpHUKaA 0COOEHHO Ba)kHA IIpyu TCCTUPOBAHNH MCIUIUHCKUX I/H/I-CI/ICTCM, A€ BA’)KHEC
MHWHUMH3UPOBATH MNPOITYCKHU IMOJIOKUTCIIbHBIX cnyqaeB?

A. Precision

B. Recall

C. Accuracy

D. MAE

IIpaBuibHBI 0TBET: B

11. Yto npoBepsieT HHTErpaliOHHOE TECTUPOBAHUE?

A. OtnenpHbIe QYHKIUU MOIYJIS

B. KoppekTHOCTb B3aUMOIEHCTBUSA HECKOJIBKUX MOIYyJIEN
C. Baemrnuii naTepgeiic moap3oBaTens

D. IIpon3BoAUTENBHOCT BCEH CUCTEMBI

IIpaBuabHbIi oTBeT: B

12. Kakoii HHCTpYMEHT MCHOJIb3YeTCs JUIsl aBTOMAaTU3UPOBAHHOTO TecThupoBanust API?
A. Figma

B. Postman

C. Excel

D. PowerPoint

IIpaBuibHBI 0TBET: B

13. Kakas mpo0Gsema vaiie Bcero BO3HUKaET npu TectupoBanun MN-moaeneii?
A. HemoctaTok BBIUHMCIUTEIBHBIX PECYPCOB

B. HeB03M0XHOCTh Hanucath JOKYMEHTAIUIO

C. OmunoOkH, cBsI3aHHBIE C KAYECTBOM JaHHBIX

D. OtrcyrcTBHE IPOrpaMMHBIX HHCTPYMEHTOB

IIpaBuabHblii oTBeT: C

14. Kakoii THII TECTUPOBAaHMS TPUMEHSIETCS JIJIs1 OLIEHKHU MTOBEICHUSI CUCTEMBI IJ1a3aMU KOHEYHOTO
noJb30BaTes?

A. Unit-tectupoBanue

B. End-to-end tectupoBanue

C. PerpeccuoHHoO€ TeCTUPOBaHKE

D. Harpy3ouHoe TectupoBaHue

IIpaBuabHbIi oTBeT: B

15. Uto siBnsieTcs pe3ynbTaToM BepudUKaIy JaHHBIX ?

A. IlpoextupoBanue apxutekTypsl [10

B. IlonTBepskaeHue kauecTBa, MOJHOTH M KOPPEKTHOCTH JaHHBIX
C. Pa3BépThiBaHNE MOJEIN B IPOAAKIIIECHE

D. Ontumuzanus runepnapameTpoB MOAETH

IIpaBuabHbIi oTBeT: B

Kpurepun oneHky 3a npoiiiecHHbIN TeCT:

40 GayuioB BBICTaBISIETCS OOYYAIOMIEMYCs, €CTH OH OTBETHJI TPABHIIBHO HAa BCE BOIPOCHI
panIoMHOI BEIOOPKH 30 TECTOBBIX 3aaHMIA,

0-39 6annoB BBICTABIISIETCS OOYYAIOIIEMYCSI B 3aBUCUMOCTH OT KOJIMYECTBA BEPHBIX OTBETOB



7.2.2. lIpuMep NpaKTHYIECKOH PA0OTHI

IIpakTuyeckas padora 1. Anaau3 d0ar-penoptoB u 1eeKTOB

Heas padorbl: wu3ydeHwe KiraccupUKanuu Ae(PEeKTOB MPOTPAMMHOTO OOECIeYeHHUS,
CTPYKTYpBI 0ar-pernopra, NPUHINIOB OOHApYXEHHS W OMUCAHUS OUIMOOK; IMOJy4eHHE HABBIKOB
aHamM3a NPEOCTABICHHBIX JE(EKTOB, BBIIEICHUS KIIOYEBBIX IPHU3HAKOB, (OPMYIHPOBAHUS
KOPPEKTHOTO ONHCaHMS TMPOOJEMbl W TOCTPOCHUS MHUHHMAIBHO BOCHPOM3BOAMMOIO IpHMEpa
(MRE).

3amanmue:
1. O3HaKOMBTECH C 0A30BBLIMU TTOHATHIMU:

e nedexkr (bug), ommbka, cOoif, 0TKa3;

e TPHUOPUTET U CEPHEIHOCTH NIEPEKTOB;

e cTpyKTypa Oar-pemopra (title, steps to reproduce, expected result, actual result,
environment, attachments);

(] KpUTCPpUHU KaYCCTBCHHOI'O I[e(i)CKTa.

N3yunrte KkpaTKre NpUMepbl KOPPEKTHBIX U HEKOPPEKTHBIX Oar-penopToB (IIPe1oCTaBIECHbI
IPEIoJIaBaTesIeM).

2. IIpoananu3upyiiTe npeanoKeHHbI Habop Oar-penopros.

Bawm npenocraBnero 10 6ar-penopToB (hparMeHThbI, IMHUTHPYIOIINE PEAIbHBIC 3a/1a4d U3
tpekepos Jira/YouTrack).
Heobxomnmo:

e KJIaccU(UUMPOBATH KAKIBIA AEPEKT MO TUIY (JIOTUYECKUH, PYHKIIMOHAIbHBIH,
UHTEepEHCHBINA, TPOU3BOAUTEIBHOCTH, O€30aCHOCTH, JaHHBIE U T.1.);

e ONpeAeTHTH SeVerity (Tskects) u Priority (mpuopuret) nedexTa;

e yKa3arb, IBIAIOTCSA JIM NIPENOCTABJICHHBIE JAaHHBIE JOCTATOUYHBIMHU JUIsl BOCIIPOU3BEIECHUS
OIINOKH;

e  BBIIBUTH HEJOCTAIOLINE HJIEMEHThI OMMCAHUS (IIPU HAINYHN).

3. BriOepute 2 HEKOPPEKTHBIX Oar-pernopra U BHIIOIHUTE UX MEePepadboTKy.
Jnist kaxioro nepepaboTaHHOTO AeheKTa yKaxHTe:

e KOPPEKTHBIN 3arojoBok (title);

e [Iar" Bocmpou3BeneHus (steps to reproduce), opopmiieHHbIE B HYMEPOBAHHOM BHUJIE;

e  OXKHJAEMBbIH pe3yJIbTaT;

e (haKTUUECKUU pe3yINbTaT;

e HMH(OPMAIIIIO O TECTOBOM OKPY>KEHUU;

e MPUKpEIUIieMble MaTepUaiIbl (CKPUHILOTHI, JIOTH, BXOHbIE JaHHbBIE — MPU
HEOOXOIUMOCTH).



4. CocrtaBbTe COOCTBEHHBII Oar-pemopT Ha OCHOBE IPEIOCTABICHHOTO IpenojaBaTeieM
CLIEHapHs.

[IpenonaBarenb BeIIAET HEOOMBIION GparmMeHT [10 / BeO-cTpaHUIlBI / TIOTUKU aITOPUTMA.
OOyuaromuiicst 10HKeH:

5

MIPOBECTH PYYHOE TECTUPOBAHUE;
BBISIBUTH XOTS ObI OIMH J1e(DEKT;
0pOpMUTH Oar-penopT B COOTBETCTBUH C TPEOOBAHHSIMH.

. BEINTOJTHUTE COMOCTaBIEHUE TUIIOB OLIMOOK U IIporpaMMHBIX apTe(baKTOB.

3anonHuTe TabIUIy:

Tun nedexra I'ne oOnapy:xken | CBsizaHHblil apTedakT | Bo3MokHass npuunHa

6. 3anoHUTE OTYET, BKITFOYAIOIIUH CIIEIYIONIYIO CTPYKTYPY:

HazBanue paboTsl

Lleas paboThI

Kpatkoe onucanue monsaTuii “nedexr”’, “ommodka”, “cooi”, “severity”, “priority”
Onucanue NpUHIKIIOB KAYECTBEHHOT0 0popMIIeHUs Oar-pernopra

AHaIm3 MpeuIoKeHHBIX Oar-penopToB (Kiaccudukamnms, severity/priority, BEISIBICHUE
po0JIem)

[TepepaboTanuble Oar-penoptsl (2 miT.)

CobcTBeHHble Oar-penopTsl (2 mrT.)

Tabnuua conocraBieHus! TUIIOB OMIMOOK U apTe(haKTOB

BriBobI (HE MEHEE 5 TYHKTOB)

TpeGoBanus k opopMiIeHUIO

OTuer AOKEH cojepXkaTh MOApPOOHOE omMcaHue (BKJIoyas wimocTpanuu). OTuér 1o
MPAKTUYECKOMY 3aHSITHIO BBIIOJIHSETCA Ha cTpaHuax opmara A4 B 3J1€KTPOHHOM BH/IE.

[Tpu odopmieHnn oTYéTa UCHONB3YeTCs] CKBO3HAs HyMEpalusl CTPaHMII, CUUTasi TUTYJIbHBIN
JIMCT MEepBOU cTpanuleld. HoMep cTpaHuUIbI HA TUTYJIBHOM JIMCTE HE cTaBUTCA. HoMepa cTpaHuUlibl
CTaBATCS 10 LEHTPY BBEPXY.

[Tpu opopmneHnn oTuéra coON0AATh ClIeytoKe TpeOOBaHUS:

J1J1s1 3ar0JI0BKOB: MONYKUPHBIN pu@T, 14 0T, HEHTPUPOBAHHBIMH.

JlJ11 OCHOBHOTO TE€KCTa: HEXHUPHBINA MpHPT, 14 1T, BBIpaBHUBAaHUE I10 IIUPUHE.

Bo Bcex ciywasx tun mpudra — Times New Roman, otcrym ab3ara 1.25 cM, momyTopHBIii
MEXIYCTPOYHBIA HHTEPBAJ.

[Tons: neBoe — 2 cM, npaBoe, BepxHee U HUxKHee — | cM.

IIpouenypa oueHuBaHus
OreHKa BHIMOTHEHHON MPAKTUYECKON paOOThI TPOBOAUTCS MO CIEAYIOIUM KPUTEPHUSIM:

1.

Noakown

Hanwmuwme Bceit cymecTBeHHOM HH(DOpMAIUU TTO paboTe

TO4YHOCTP M MOJIHOTA MPEIOCTABISIEMBIX CBEICHUI

HenpoTtusopeunBocTh MpUBOIUMON HH(OpMaLIUN

[TpaBUIILHOCTH MHTEPIPETAINI U BEIBOJIOB, KOTOPBIE CIIETAHBI TIO Pe3yabTaTaM paboThI
CreneHb JOCTHIKEHUS 00YYaIOMIMMCSI TTOCTABIICHHOMN ETH

O00CHOBaHHOCTH IPUMEHSIEMOTO PEIICHHUSI

I'pamMoTHOCTH (COnEpIKaTENbHAS ) UCTIONB3YEMBIX (DOPMYIUPOBOK



Kpurepun oneHk# 3a 0TYETHI IO MPAKTHUYECKUM paboTam:

®DopMbI TEKYLIET0 Kpurepuu u HopMbI OLIEHKH
KOHTPOJISA
OTtueThl 1o 4 0asI0B — 3a7aHye BBIITOJIHEHO B IIOJTHOM 00BEME 03 3aMedaHuil
[IPaKTUYECKUM 3 6ajuta — 3a7aHue BBIOJTHEHO B 00bEMe 70%
paboram 1 - 15 2 Gaia - 3aJlaHue BBIIOJIHEHO B 00hEMe MeHee 50%
1 Oan — 3aaHKe BEIIOIHEHO B 00bEMe MeHee 50%
0 0ay10B — 3a1aHUE HE BBIIOJHEHO.

7.3. OueHoYHbIe CpeaCcTBa JAJs NMPOMEXKYTOYHOH aTTeCTAIMU N0 HTOraM OCBOEHUsI
JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 7

Ne Bomnpocel k 3auery
1. [TonsiTue nedexra, OMMOKU U cOOS: B 4éM paznuuue?
2. Posb TecTupoBaHus B )KHU3HEHHOM LIUKJIE Pa3padOTKU MPOTPaMMHOTO 00ECTICUSHHS.
3. Ocobennoctu TectupoBanus cucreM ¢ MU -kommnonentamu.
4. [ToHsATHE «KayecTBO MPOrPAMMHOTO 00ECTIEUEHUS» U €T0 KIIF0UEBbIE XapAKTEPUCTUKH.
o. TsoxecTs (severity) M IprHOpUTET (priority): oNpenesaeHus, pa3aIuyuus U MPUMEPBI.
6. CrpykTrypa Gar-penopra: OCHOBHbIE 0053aTEIbHBIC JIEMEHTHI.
7. Kpurepun kauectBeHHOTr0 opopmieHus aedeKkToB B Oar-Tpekepe.
8. Hcrounnku Bo3HMKHOBeHUS ommbok B [10 u UM-cucremax.
9. Pydnoe TectupoBaHue: 1enu, 3a1a4, TPUMEHUMOCTb.
10. [Tpununs! BocnpousBogumocTH fedextoB B U-mMonensx.
11. MonynbHOE TeCTUpOBaHUE: 1IETH, IPEUMYIIECTBA, IPUMEHUMOCTb.
12. HHTerpanmoHHOe TECTUPOBAHKE: 33]]a9l ¥ TUITHYHBIC ONTMOKH MHTETPAIIHH.
13. @OyHKIMOHATBHOE TECTUPOBAHUE: CYITHOCTh U METO/IbI IPOBEICHHUS.
14. Perpeccuonnoe TecTupoBaHue: IETU U TPUMEPHI HCIIOIB30BaHMUS.
15. [TpuémouHoe TecTHpOBaHUE: 0COOCHHOCTH U KPUTEPHUH YCIIEITHOCTH.
16. MeTpuku KauecTBa MPOrpaMMHOro ooecredeHus: (OCHOBHBIE TPYIIIIBI).
17. [TonsiTue accuracy, precision, recall 1 ux Ha3Ha4yeHue.
18. Kon¢y3uonnas Matpuia: CTpykTypa U 3Ha4eHHE.
19. Mertpuku ycroitunBoctu UM-monemnn: HeoOXOAMMOCTb U CIIOCOOBI OLEHUBAHUSI.
20. OCOOEHHOCTH TECTUPOBAHMSI BEPOSTHOCTHBIX MOJIEIIEH.




Ne Bonpocel k 3ayery
21. Kitaccel 5KBHBaNIEHTHOCTH: IPUHIIHIT M 00J1aCTh NPUMEHEHHS.
22. AHanu3 rpaHUYHBIX 3HAYSHUH: CYyITHOCTh METO/IA.
23. Kom0uHaTropHoe TecTHpOBaHUE: Ha3HAUEHUE U IPUMEPHI.
24, TecT-kelic: cTpyKTypa U TpeOboBaHMS K 0OPMIICHHUIO.
25. Yek-nuct: 0cOOEHHOCTH, IPEUMYIIECTBA U OTPAHUYECHHUS.
26. [Tnan TecTUpoOBaHUs: COJIEP/KAHUE U ITAIIbI TOATOTOBKH.
27. [Toaxomapl K CO3JJaHUIO CLIEHAPUEB TeCTUPOBaHUs 1isi ML-Moznenei.
28. Hcrounnku ommOOK B 1aHHBIX (data issues) ¥ X BIMSHUE HA MOJICIIH.
29. MeToap! BBISIBJICHHUS IPOITYCKOB, BEIOPOCOB 1 HECOAIaHCHPOBAHHOCTH JIAHHBIX.
30. TpeboBaHus K OTUETY IO TECTUPOBAHUIO: CTPYKTYpa U COJEpKAHUE.
31. CpencTBa aBTOMAaTH3alMU TECTUPOBAHUSA: OCHOBHBIE BUJIbI M IPHUMEPBHI.
32. Asromaru3zanus API-recTupoBaHMs: TPUHIUIIBI, HHCTPYMEHTHI M IPEUMYILECTBA.
33. ABToMaTu3anus TecTupoBanus Mozeneit ML: 0coGeHHOCTH M TOAXOIbI.
34. CI/CD npu tectupoBanuu MM-KOMIOHEHTOB: Ha3HAYEHHE U OCHOBHBIE ATAIIBI.
35. [TpoGnemMbl BOCIPOM3BOAMMOCTH PE3YIbTATOB MOEITH B aBTOMAaTH3UPOBAHHBIX
NanIIafHax.
36. Ocob6ennoctu unrerpanuu MM-koMmnoHeHTa B IPOrpaMMHYIO CHCTEMY.
37. Touku otkaza npu B3aumozeiicrsuu M1 u cepBepHoii yacTu.
38. MeTtonsl TecTupoBanus end-t0-end: onpeneneHue u NpuMepsl.
39. Puck-opreHTHpOBaHHOE TECTUPOBAHUE: CYIIHOCTh U puMeHeHus B UM -cucremax.
40. [TpoGyieMbl MHTEPIPETUPYEMOCTH MOJIETIEHN U UX POJIb B IIpOLecce BepUUKALIUU.
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma nposeaeHus
Cemectp NPOMEKYTOYHOM Kpurtepuu u HOpMbI OLleHKH
aTTecTaluu
7 3ager (10 «3aYTCHOY peiitnHTOBBIN Oamt 55-100
HaKOMUTEIbHOMY peiituHroBsIi 0-54

peUTHHTY)

«HE 3a4TCHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

Ne ABTOpBI, nocooue, yueoHO-
3arsaaBue (3aroJioBoK)

n/n COCTABHUTEJIN MeTOoN4YecKoe nmocodue,

NPAKTHUKYM, JP.)

T'on
H3JaHus

KoauuecTBO B
HAY4YHOI
onobamoTeke /
HaumeHnoBaHnue
IBC

1. | Urnartbes, A. B. TecTupoBanue NporpaMMHOTo oOecriedeHus : yueOHoe yaeOHoe mocooue
nocobue j1s By30B / A. B. UrnateeB. — 4-¢ u3j., crep.
— Camnkr-IlerepOypr : Jlanb, 2025. — 56 ¢c. — ISBN
978-5-507-50858-7. — TekcT : anmekTpoHHbI // JlaHb :
3JIEKTPOHHO-OMOnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/481331 (nara obpareHus:
28.11.2025).

2025

OBbC
«JIa"Hbp»

2. | Typueuxas, E. JI. TecTrpoBaHUE U KOHTPOJIb KA4eCTBA IIPOTPAMMHOI0O yuebHoe mocobue
obecrnieuenus : yaueObnoe nocodue / E. JI. Typuenkas, A.
B. Arpanosckuii, A. A. CennoB. — Cankr-IletepOypr :
I'VAII, 2023. — 118 ¢. — ISBN 978-5-8088-1891-

0. — TekcT : a1eKTpoHHBII // JIaHb : 3TEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/461498 (nata oOpaieHus:
28.11.2025)

2023

9bC
«JIaHb»

. A. AHTOXMHa, HckyccTBeHHbIN MHTEIEKT. IHHOBaTHKA : yueOHOe yuebHoe rnocobue
JI. KpnueBckuit, | mocobue /0. A. Autoxuna, M. JI. Kpuuesckuii, 0. A.

. A. MapteiHOBa, | MapteiHoBa, A. A. OBonenko. — Cankr-IletepOypr :

A. OBOICHKO I'YAII, 2023. — 320 ¢. — ISBN 978-5-8088-1830-

9. — TekcT : 21eKTpOHHBIHN // JIaHb : 31EKTPOHHO-
6ubanoreunas cucrtema. — URL:
https://e.lanbook.com/book/341003 (nata oOpameHus:
28.11.2025).

2023

9bC
«JIlaHB»

4. | bananos, A. H. MarmmHaHOoe 00y4eHe U UCKYCCTBEHHBIA HHTEIJICKT :

yaebHoe nocodue it By30B / A. H. bananos. — 2-e YuetHoe nocodue

2025

9bC
«JIaHB»




Tun (yueOHuK, yueOHOE

KoaunuecTBO B

HAY4YHOH
Ne ABTOpBI, nocooue, yueoHO- I'ox
3arsaaBue (3aroJioBoK) oudamMoTeke /
n/n COCTABHUTEH MeTOUYEeCKOoe Moco0ue, | H3IaAHUA
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
u3., crep. — Cankr-IlerepOypr : Jlanb, 2025. — 172 c.
— ISBN 978-5-507-52891-2. — Tekcr :
ANEeKTPOHHBIH // JIaHb : JIEKTPOHHO-OUOIHMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/462248
(mara obpamenus: 28.11.2025).
5. | Mapan, M. M. Mapan, M. M. IlporpammHast nH>XeHepus : YueOHoe 2022 9bC
nocobue st By30B / M. M. Mapan. — 3-¢ u3j., cTep. «JlaHb)
— Camnkr-IlerepOypr : Jlanb, 2022. — 196 ¢. — ISBN
978-5-8114-9323-4. — Tekcr : ayekTpoHHbIH // JIaHb : Y4ebHoe mocobue
AJIEKTPOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/189470 (nata oOpameHus:
28.11.2025).
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOnuk, yuedHoe Konnqecnio i
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIH 3arnaBue (3aroJ1I0BOK) I'ox u3panus onodamorexe /
n/n MeTOoAnYecCKoe mocoomne,
HaumeHoBanue
NMPaKTHUKYM, IP.) 3EC
1. | by6HoB, A. A. byOnos, A. A. TectupoBanue yuebHoe rnocobue 2024 3BC

IIPOrpaMMHOT0 obecrieueHus : yuebHoe
nocobue / A. A. byonos, C. A. byoHos, B.
B. Tumkuna. — Ps3ans : PIPTY, 2024, —
164 c. — ISBN 978-5-7722-0421-4. —
Tekcr : anexTpoHHbIH // JlaHb : 37eKTpOHHO-
o6ubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/494540 (nata
obpamenust: 28.11.2025).

«IPRbooks»




Tun (yueOHuk, yueOHoe

KoaunuecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/n MeToinYecKoe nocooue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
2. | Typuenxas, E. JI. Typuenxas, E. JI. [Iporpammuast yuebHoe rmocodue 2025 3BC
uHKeHepus. TecTupoBaHue U KOHTPOJIb «IPRbooksy»
Ka4ecTBa MPOTrPaMMHOTO 00ECTICYCHHUS :
yueOHoe rocobue 1 By3os / E. JI.
Typnenxas, A. B. ArpanoBckuii. — CaHKT-
[TetepOypr : Jlans, 2025. — 172 ¢. — ISBN
978-5-507-51677-3. — TekcT :
ANIEKTPOHHBIH // JIaHb : AJIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/455672 (nara
obpamenus: 28.11.2025).
3. | Pomanos, E. JI. Pomanos, E. JI. [IporpammHas uH>xeHepus : yuebHoe rocodue 2017 OBC

yaebnoe nocodue / E. JI. PomanoB. —
HoBocubupck : HI'TY, 2017. — 395 ¢. —
ISBN 978-5-7782-3455-0. — TexkcrT :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/118221 (nara
obpamenus: 28.11.2025).

«IPRbooks»




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

Ne

HaumenoBaHue Cceblika
01|
1 Springer Nature (Tomorexcrosas https://www.springernature.com/gp/products
KOJIJICKIIHSI )KYPHAJIOB)
Springer eBooks (ITomHOTEKCTOBAS

2 KOJIJICKIIHSI DJICKTPOHHBIX KHUT M3aTesbeTBa | https://link.springer.com/
Springer Nature)

3 | «Komeke» https://kodeks.ru/
4 ELIBRARY.RU (anekrponnas Oubmuoteka | http://elibrary.ru
HAYYHBIX MyOJIMKAIIHI)
5 |"T'apant” https://www.garant.ru/
6 | "Koncymnprantllatoc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/
8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus
Ne Hanvenosamme O PexBU3UTEI IIOI“OB?pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 Jlunensusi: Python Software Foundation License
Python 3.x (cBoboaHOE T10)
2 | PyTest (framework TUTST

Jluuensus: MIT License (cBo6oanoe I10)
ABTOMATH3AI[MH TECTUPOBAHMSI)

3 | Postman (MHCTpYMEHT s | becrimatHas Bepcust it 00pa3oBaTENBHOTO H
tectupoBanusi API) JTUYHOTO MCTOIh30BaHU

4 | Jupyter Notebook / JupyterLab Jluniensusi: BSD License (cBo6oH0e T10)

5 Scikit-learn (6u6mmoreka ML myst
pacuéra METPUK)

JInnensus: BSD License

6 | Pandas / NumPy Jluniensusi: BSD License
7 : JIunensusi: GNU General Public License (GPL,
Git

cBoboHoe T10)

8 GitHub (web-urrepdeiic) becrinarnbrit JIOCTyT  Jus 00pa3oBaTeNBLHOTO
ucnonn3zoBanus (Free tier)

9 | VS Code (penakTop xona) Jluuensus: MIT License (6ecriaTHO)

10 | Selenium (110 HEOOXOIUMOCTH) Jluniensusi: Apache License 2.0

11 Jlunensusi: GNU General Public License (GPL,

Ubuntu 22.04 / 24.04 LTS cBoGosmoe T10)



https://www.springernature.com/gp/products
https://link.springer.com/
https://kodeks.ru/
http://elibrary.ru/
https://www.garant.ru/
https://www.consultant.ru/
https://cntd.ru/

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX

Ka0OMHETOB, J1a00PATOPHUii, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl IPOBEAeHUS

n/n | NpaKTU4YeCcKuX U JJa0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcst (Homep ayAMTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BaAHMS

1 Komnetorepusiii kinacc. YueOHas ayauropus | Komnbtotep (Monutop 197, cucremHblil
JUTSL TIPOBEACHUS 3aHATUH JIEKITMOHHOTO THHA. | 0siok Pentium (R) Dual-Core E5500 2,8
YueOHnas ayauropust aiist nposeaenus 3ausatuii | GHz /4 Gb /500 Gb), cronsl yaueHndeckue,
CEMMHAPCKOIo TUMa. YuyeOHas ayAUTOPUS sl | CTOJIBI KOMIIbIOTEPHBIE, CTOJ
IpOBEJCHUS J1a00paTOpHBIX paboT. YueOHas | mpenojaBaTelNbCKUi,  CTyJbs,  JIOCKa
ayJqUToOpUsl ISl KypCOBOI'O MPOEKTUPOBAHUS | ayAUTOpHAas (MesloBast).

(BBITIOJTHEHUST KYpPCOBBIX pabor). YueOHas
ayauTopus JUIl IPOBEACHUS TIPYIMIOBBIX U
WH/IMBUYAIbHBIX KOHCYJbTaMK. YdeOHas
ayauTopus  Juld  TNPOBEACHUS  3aHATUH
TEKYIIET0 KOHTPOISI ¥  TPOMEKYTOUHON

aTTeCTaIHH.
(YJIK-401).
2 [Tomerienue 1t caMOCTOATENBHOM paboThI Crombl, CTYJBS, CTENIIAXU (B T.4.
obyuaronmxcs (YJIK-105). BBICTAaBOYHbIE) C KHUTaMU, KOMIIbIOTEPHI,
MOOUJIbHBIE paboure MecTa.
3 [TomenieHue 17151 CAaMOCTOSITENILHOM pabOThI CtoJbl KOMIBIOTEPHBIE, CTYJIbS,

obyuaronmxcs (YJIK-406). MHKPOKOMIIbIOTEpHI raspberry pi 32 bit.
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