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AHHOTaNIMA

Huctummuaa «[IporpaMmHas MHXXEHEpHS» BXOJHUT B OOPa30BATEIBHYIO MpOrpamMmy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata II0 HAMpPaBJICHUIO MOJATOTOBKH/
cnenuanbHoct 09.03.03 «Ilpuknaanas nHpopMaTHKa» HampaBieHHOCTH «VHTEIIeKTyallbHbIe
nH(pOpPMaAIIMOHHBIE CUCTEMBI U TEXHOJOTUMY. J(uciuiuimHa peanusyercs kadgeapoit «Nod 1.

JlucuuminHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETSHIHH:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MHGOPMAIUH,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] JIISl PEIICHHUSI TOCTABICHHBIX 337129

[IK-2 «CnocoOHOCTh MPOEKTHPOBaTh, pa3zpadaThiBaTh U TECTHUPOBATH MPOTrpaMMHbBIC
MOJTYJIH

ITK-3 «CriocobHocTh pa3zpabaTsiBaTh 0a3bl JaHHBIX MCy»

CopepxaHre UCHUIUITMHBI OXBaThIBACT KPYT BOIMPOCOB, CBS3aHHBIX C HM3yUYCHHUEM
OpPraHU3aI[MOHHBIX, MH)XCHEPHBIX M TEXHUYECKUX MPUHLHUIIOB, MOJENIEH U METOJOB CO3JaHUs
3¢ (heKkTHBHO QYHKIIMOHUPYIOMIETO U KAaYECTBEHHOTO MPOrpaMMHOro obecrieueHus. [IpuBeneHbl
MPUMEPBI COBPEMEHHBIX HayUHBIX U MPAKTHUECKUX JOCTIKEHUN TIpU pa3zpaboTKe COBPEMEHHBIX
IPOTPaMMHBIX TMPOAYKTOB. Oco00oe BHHUMAaHUE YJENEHO pealu3aluil M TECTUPOBAHHIO BeO-
CUCTEM U MPOrPaMMHBIX MPOAYKTOB, GYHKIIMOHUPYIOMIUX B cpeae HTepHeT.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro Ipoliecca: JIEKIIH, 1a0opaTopHble paboThl, CAaMOCTOsITeNbHAs pPab0oTa 00yJarOIIEerocs.

[TporpaMMo#i ITHUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUH »



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

[lenbto nmpenopaBaHus AUCLHUILIMHBI ABJSIETCA 00ydeHHE CTYIEHTOB IPUHIUIIAM, METOaM
U TEXHOJIOTUSIM, MCIOJNb3YEMbIX B HH)XXEHEPHOM LMKJIE CO3JaHUSl CIOKHBIX IPOIPaMMHBIX
CHCTEM, BKJIIOYas BEO-TPUII0KEHUS/CUCTEMBI.

B xone wm3ydeHusi AMCHMIUIMHBI PaccMaTpUBAIOTCS BOIIPOCHI, CBSA3aHHBIE C aHAIU30M
IpeaMETHON 001acTH U BblJENIEHMEM TpeOOBaHUI K pa3padaTbiBaeMOil IPOrpaMMHOI CHUCTEME.
N3yuaroTcst 0a30Bble apXUTEKTYpHBIE MOJEIHM IPOIPAMMHOIO OOECIeueHus, Harpumep,
CEPBHCHO-OPUEHTHPOBAHHAsl APXMTEKTYpPa, W OCHOBHBIE IIPOEKTHBIE XapaKTEPUCTHKU:
MOJYJIbHOCTh, MH(OPMAIIMOHHAS 3aKPBITOCTh, CI0XHOCTb, CBSA3HOCTb, CICTIJICHHUE U METPUKHU
Ul MX OLEHKH. PaccMaTpuBarOTCsi IPOEKTUPOBAHMIO KadeCTBEHHBIX M YIOOHBIX JUIS
MOJIb30BaTEe  4YeJIOBEKO-MAallMHHBIX  HHTepdeiicoB. M3yuaioTcst  0a3oBble  MOHATHA
TECTUPOBAHUS MIPOrPaMMHOI0 o0ecreyeHus. AKIIEHTUPYETCsl BHUMaHHE CTYIEHTOB Ha TOM, YTO
cnennukoil MHPOPMALMOHHON MHIYCTPUU SIBIISICTCS KOJUICKTHBHBIN TpY[, BOBIICKAIOUINA B
IPOM3BOJICTBO CHELMAIMCTOB Pa3HOIo NPOQHIN U ypoBHS OoAroToBKH. [Toka3piBaeTcs pa3BuTHE
MEXyHAPOJIHON CHCTEMBI CTAaHIAPTOB MPOU3BOACTBA MHPOPMAMOHHBIX cucTeM. Caymiareneit
OPUEHTUPYIOT Ha TO, YTO OoOecleYeHne KaueCTBEHHOr0 Mpoliecca MPOru3BOACTBA MPOrPAMMHOTO
oOecrieyeHHsT TrapaHTUPYET HEOOXOAMMBIN YpOBEHb HAJEKHOCTH M KauyecTBa CO3/1aBAEMOI0
UH(POPMALIMOHHOTO POAYKTa. 3HAUUTEIIbHOE BHUMAHUE YJIEJIAETCsl TECTUPOBAHUIO BEO-CHCTEM.
B xone BBIMONHEHHS IHKIA MPAKTUYECKUX 33JaHUN CTYACHTHI IMOJy4alOT HaBBIK pabOTHI CO
CHELUAIN3UPOBAaHHBIMUA IIPOrPAMMHBIMM MHCTPYMEHTAMU I10 TECTUPOBAHHIO M KOHTPOJIIO
Ka4ecTBa MPOTrPaMMHBIX CUCTEM Ha MPUMEPE BEO-TIPUIIOKEHUIA.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIET0 0Opa30BaHMs (ajee —
OIl BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS M0 AUCHUILIHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS NOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WM UX JacTsAMU. KOMIETeHIINN ¥ WHIMKATOPHI UX JTOCTUKEHUS TTPUBEIACHBI B
Tabaure 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpynna) Koz u HanMeHoBaHNE HHIUKATOPA JOCTHKECHHUS
HAaUMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETCHIIUH
VYK-1 Cnocoben
OCYIIECTBIISATh

ITOUCK, KPUTUYECKHUU
AQHAJIN3 U CUHTE3
YHuBepcanbHbIE uH(popMaluy, VYK-1.3.2 3HaTh METOAMKH CUCTEMHOTO MOAX0/1a
KOMIIETEHIIUH IIPUMEHSITD JUISl pEIIEHNS TOCTABJIEHHBIX 3a7a4

CUCTEMHBIN ITOIXOM
JUISl pELIEHUS

ITOCTaBJIEHHBIX
3amau
[1K-2.3.1 3HaTHL METOABI U IPUEMBI
[1K-2 CriocobHOCTE A P
ITOPUTMU3AIMH ITOCTABIICHHBIX 3a/1a4,
MIPOEKTUPOBATb,
CTaHJapTHBIC AITOPUTMBI U 00JIACTH UX
[Tpodeccuonanvubie | pazpabaTbiBaTh U
MIPUMEHEHUS, TEXHOJIOTHH MPOTPAMMHUPOBAHUS,
KOMIIETEHIINHU TECTUPOBATh N
0COOCHHOCTH BBIOPAHHOM cpebl
MporpaMMHBIE
MPOTrpaMMHUPOBAHUS, METOJIBI M CPEJICTBA
MOAYIH

IIPOBEPKH pabOTOCIOCOOHOCTH MPOTPAMMHOTO




obecrnieueHus

[IK-2.Y.1 ymeTb nucath NporpaMMHbIA KO Ha
BBEIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHSI,
COCTaBJISITh IPOrpaMMy TECTUPOBAHUS
KOMITIOHEHTOB TIPOTPAaMMHOT0 00€CIICUCHHSI,
MIPOBOAMTDH aHAIHU3 UCIIOIHEHUS TpeOOBaHU K
IPOrpaMMHOMY 00ECIICUEHUIO

[1K-2.B.1 BnageTh HaBbIKAMHU TPUMEHEHUS
METOJIOB M CPEJICTB MTPOBEPKH
paboTOCITOCOOHOCTH MPOIPAMMHOTO 0OECTICYEHUS

I1K-3.3.1 3narb Teoputo b/I, ”HCTpyMEHTHI U
METO/IbI IPOEKTUPOBAHUS CTPYKTYPHI 0a3 JaHHBIX,
OCHOBBI coBpeMeHHbIX CYBJ]

I1K-3.VY.1 ymets paborats ¢ CYB/, npoBoauTh
aHaJM3 IPEAMETHON 00JIACTH U BBISBIISATH
uH(popmMalmonusie norpednoctu NC

[1K-3 CnocobHOCTh
paszpabaThiBaTh 0a3bl
nanabeix UC

[TpodeccronanbHbIe
KOMIICTCHIIH

2. Mecro nucuuminHbl B cTpykType OI1
Jucnurinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPU U3YYECHHUH CIECAYIOIINX TUCLUUILIINH
— HudopmannoHHbie CUCTEMBI U TEXHOJIOTHUH,
— TexHonoruu nporpaMMupoOBaHMs,
— baspl 1aHHBIX.
3HaHus, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JAUCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUYE€HHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCUUILIINH:
— IIpoexTupoBanue HHPOPMALIMOHHBIX CHCTEM,
— Hudopmarmonnas 6€30macHOCTb

3. OO0BEM | TPYTOEMKOCTh JUCIHILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M paCIpeIe]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITUHBI

TpynoeMkocTs MO
Bun yuebnoii paboThl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu 22 22
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (Jac) 21 21
Buo npomesxcymounoit ammecmayuu: 3auer, k3 k3
mudd. 3auger, sx3amen (3auer, Judd. 3auq, ) )




DK3.*%*) ‘

*%
Ilpumeuanue: kaHIUAATCKHIN SK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIMA.
Paznensl, TeMBI AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TAOIUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbl qUCTIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 7

Paznen 1. OcHOBHBIE TOHATUS IPOTPaMMHOM

WH)XeHepuH. Mojenn, MeTOJOJI0OTHH | PaKTHKH 1 3

pa3pabOTKH IPOTPAMMHOT0 00eCIICUCHUSI.

Paznen 2. [InannpoBanue npouecca pa3paboTKu 1 2 2

Pasnen 3. AHanu3 npeaMeTHoN 001acT U 2 4 3

TpeOOBaHMI K MPOrPaMMHOMY 00OCCIICUCHHIO.

Pasnien 4. TexHOI0ruH IPOrpaMMHBIX HHTEP(ENHCOB 2 2 3

Pasnen 5. [IpoekTupoBaHue 1OJIB30BATEIBCKOTO 2 3

uHTepdetica

Paznen 6. Bepudukanus u TecTupoBaHue 2 8 3

MPOrpaMMHOT0 00ecTiedeHus

Pasnen 7. TecTupoBaHHe KJIMEHTCKON YacTH, CETEBBIX 4 10 1

MOJIKJTIOYCHHI U CEPBEPHOI YacTH BeO-NPUIIOKHUN

Paszien 8. ABTOMaTu3anus TECTUPOBAHMS 4 8 2

Paznen 9. OGecnieuenne kauecTBa MPOrpaMMHBIX 1 1

CUCTEM

Hroro B cemecTpe: 17 34 21
Hroro 17 0 34 0 21

[IpakTyueckass MNOATOTOBKA 3aKJIIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
OoOy4JarloIMMUCS  OMNpeNeJeHHBIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oy;yuiei

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB ¥ TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep pasnena

HazBanue u COACPIKaHUC PA3aCJIOB U TCM JICKITUOHHBIX 3aHATUH

1 OcHosHble NOHAMUA NPOSPAMMHOU UHMICeHepuu. Memoodonozuu
paspabomxu npocpamMMHO20 0becnedetusl.
[Tpobnembl  pa3pabOTKKM  CIOXKHBIX MPOTPAMMHBIX — CHUCTEM.

Kv3HeHHBII 1MKJI W 93Tanbl  pa3paboOTKH  IPOrpaMMHOTO
oOecrieyeHHs.  DBONIONMS  MOJENEH  JKU3HEHHOTO  LUKJIa
nporpaMMHOro  otecneuenus. Krnaccudeckas — TexHOJOrus.

TexHomoruu ObICTpOl pa3paboTku. COBpEMEHHBIC TEXHOJOTHH
npoekTupoBanus. Agile-MeTo10m0rum.

Ilpeoycmompena unmepaxmuenas ¢hopma npogeodeHus

3aHAMUSL: KOMOUHUPOBAHHAS IEKYUSL C INEMEHMaAMU JIeKYUL-
becedbl U leKyuU ¢ deMoHcmpayuell ciatdos.

2 IInanuposanue npoyecca paspabomxu




Opranuzanus mporecca yrnpaBlieHUs TPOSKTaMHu.
IIpedycmompena unmepaxmusHas ¢hopma nposedeHus
3aHAMUA. KOMOUHUPOBAHHAS JEKYUSL C DIIeMEHMaMU JeKYUU-
becedvl U 1ekyuu ¢ 0eMoHcmpayuel ciauoos.

Ananuz npeomemuoii ooracmu u mpebo8aHull K npocpammHomy
obecneuenuro.

Bompockl, cBs3aHHBIE C aHAJIW30M TNPEIMETHOW 00macTh u
BEIZICJICHHEM TpeOOBaHUH K pa3pabdaTeIBAacMOM MPOTPaMMHOM CHCTEME.
Tpebosarnsa mo K.Burepcy. BusyanbHble cpeicTBa MpOEKTHPOBAHUS
nporpaMmHbIX cucteM. Juarpammel UML. [Inarpamma BapuaHTOB
ucnons3oBanus.  Ilpedycmompena  unmepakmusHas — gopma
npogedeHUst 3aHAMUA. IeKYusi ¢ 0eMoHcmpayuell Ciaidos.

TexHono2uu nPoeSpamMmHbIX UHMePPelcos.

MOoHONUTHAS apXUTEKTypa, MA0IOHBl HHTETPAlii HHOOPMAIIHOHHBIX
CHCTEM, CEepBHC-OPUCHTHPOBAHHAS ApPXUTCKTypa, MHUKPOCCpPBHCHAS,
NpHUKIIaaHbIe TiporpamMmublie natepdeiicel (API). OcHOBHBIE THITBI BeO-
API, unterpanust Ha ux ocHoBe Websocket, GrafQL, 6GeccepBepHast
ApXUTEKTYypa.

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3auAmMuUsL: 1eKyus ¢ 0eMoHCcmpayuell ciaioos.

IIpoexmuposanue nonb306amenbcko2o unmepgetica
ITpoekTrpoBanue uHTEpdetica monp3oBatens Ha ocHoBe UI/UX-
MeTo/IoB. [IpOeKTHpOBaHUE CTPYKTYPHl BEO-TIPUIOKEHUS U
CO3JIaHME MAKETOB CTPAHUI] BEO-TPHIIOKEHHSI

Bepughuxayus u mecmuposanue npocpammnozo obecnederusl.
CTpyKTypHOE TECTMpPOBAHHE IPOrPaMMHOIO OOECHeUeHHUs.
OyHKIIMOHAIBHOE TECTHPOBAHUE TMPOTPAMMHOIO OOECTICYCHHUS.
OCOOEHHOCTH TECTUPOBAHUS METOAMHU «UEPHOTO» U «Oenoro»
saamkoB.  Crathmyeckoe ®  JMHAMHUYECKOE  TECTHPOBAHUE.
TectupoBanue  37eMeHTOB.  TecTHMpoBaHWE  WHTErPAIUH.
Bepudukanus. [JoxymeHTHpOBaHHE TMpoIlecca TECTUPOBAHUA.
Ilpedycmompena  unwmepaxmuenas  ¢opma  npogedeHus
3aHAMUA: IeKYUsl C OeMOHCmpayuell Claoos.

Tecmuposanue KiuewmcKou uacmu, cemesvix NOOKMOYEHUU U
cepBepHoOll Hacmu 6e0-npuUIOHCHUL

TectupoBanue KITMEHTCKOM 4acTH c MIOMOIIBIO
CHEeHATM3UPOBAHHBIX MIPOrPaMMHBIX WHCTPYMEHTOB.
TectupoBanue CEeTEeBbIX MOJIKITFOYEHHH CpeICcTBaMu
MHCTPYMEHTOB BeO-pa3paborumnka. TectupoBaHue cepBepHOM
qacTu BEO-TIPUIIOKEHUH, BKJTIOYast 6azy JTAaHHBIX.
Criennanu3upoBaHHbIE 00J1auHbIe MHCTPYMEHTHI TECTHPOBAHUS.
Ilpeoycmompena  ummepakmueuas  ¢gopma  npogedeHus
3auAmMuUsL: 1eKyus ¢ 0eMoHcmpayuel claioos.

Aemomamuzayus mecmupoeanusl

[Mpoexkr Selenium. ®peiimBopku TecTupoBanusi. [laTTepHBbI
TECTUPOBaHUs BeO-TIpriIokeHuid Ha mpumepe Page Object.
Ilpeoycmompena  umwmepaxkmuenas  @opma  NpPoedeHUs.
3aHAMUA: IeKYUsL C OeMOHCmpayuetl Clauoos.

Obecneuenue kauecmea NPoCpAMMHbBIX CUCEM

Onpenenenne kadectBa [10. Mogenn kauectBa. YmpaBieHHE
kagecTBoM pazpabotku I10.

Ilpedycmompena  umwmepaxkmuenas — @opma  NpPoedeHUs.
3auAmMuUsL: 1eKyus ¢ 0eMoHcmpayuell ciaidos.




4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh MIPUBEICHBI B TAOJIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJAOEMKOCTb

N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHbIX paboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 | Opranuzanus npoiecca TECTUPOBAHUS B 2 2 2
00JIaYHON CHCTEME YIIPaBJICHUS IPOCKTAMHU
2 | TectupoBaHHME KIMEHTCKOM YacTh BeO- 2 2 5,6
IIPUJIOKEHU N
3 | Pa3zpabotka TecT-KelcoB 4 4 6
4 | @ukcanus nedexra B 0061ayHOM Oar- 2 2 7
TPEKUHIOBOM CUCTEME
5 | TectupoBanue Ha ocHoBe UML-nuarpammel 4 4 3,5
aBTOMarta
6 | TectupoBanue Ha ocHOBe CSS-cenexTopoB u 4 4 7,8
XPath-myreii
7 | Pa3zpaboTka crieHapHsi TECTUPOBaHUS B 2 2 8
Selenium IDE
8 | ABTOMaTH3UpPOBAaHHOE TECTUPOBAHUE C 4 4 8
nomotnsio Selenium webdriver u PyTest
9 | TecTupoBaHMEe CETEBBIX MOAKIIOUEHUH C 2 2 7
MTOMOUIbI0 HHCTPYMEHTOB Be0-pa3paboTUKua
10 | TectupoBanue API| c momompro Postman 4 4 4.7
Bcero 34 34

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camoctosiTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.




Tabmmma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYTO0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3ydeHne TeopeTHIecKoro MmaTepuranina
6 6
nucuuriabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnaee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 5 5
arrectaruu (I1A)
Bcero: 21 21

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENIEHON PabOThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mme4aTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

HIudp/
URL anpec

bubnuorpaduueckas ccplika

Komnu4ecTBo 9K3eMILISPOB B
OnomoTeKe
(KpoMe IIeKTPOHHBIX SK3EMILISIPOB)

9BC Jlanb

Typuenkas, E. JI. [IporpamMMHas WHKEHEpHSI.
WuTerparonsslii moaxoa k paspabotke / E.
JI. Typueukas, A. B. ArpaHoBckUl. —
Cankr-IlerepOypr : Jlanp, 2023. — 216 c. —
ISBN 978-5-507-46898-0. — Texcr :
3NeKTpoHHbIN /  JlaHb JJEKTPOHHO-
OubauoreyHas cucTema. URL:

https://e.lanbook.com/book/352307

9BC Jlanb

Typuenkas, E. JI. [IporpamMMHas WHKEHEpHSI.
TectupoBaHre ¥ KOHTpPOJb  KayecTBa
IPOrpaMMHOr0  0OecreUeHUs! yuebHoe
nocobue g By3oB / E. JI. Typuernxkas, A. B.
ArpanoBckuil. — Cankr-IletepOypr : Jlanb,
2025. — 172 ¢. — ISBN 978-5-507-51677-
3.— Tekcr: omekrponsbld / Jlanb
3JIEKTPOHHO-OMOJIMOTEYHAsT ~ CHUCTEMA.
URL: https://e.lanbook.com/book/455672
(mata obOpamenus: 09.03.2025). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

OB I'VAII

TectupoBanre U  KOHTPOJb  KauecTBa
MIPOTrpaMMHOTO oOecrieueHus [ DIeKTPOHHBIN
pecypc] yuebnoe mocoome / E. JL
TypHenkas, A. B. ArpanoBckuii, A. A.




CennoB ; C.-Iletep6. roc. yH-T a’3poOKOCM.
npuOOpPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankr-Ilerepoypr : Usnm-Bo I'VAII,
2023. - 118 c.

Ob I'VAIIL

MeTo10710TUH U TEXHOJIOTUU
MPOEKTUPOBAHUS UH(DPOPMALIMOHHBIX CUCTEM :
[ DnekTpoHHBIHN pecypc] : yueOHo-
MeToandeckoe rmocodue / A. B.
Arpanosckui, B. C. IlaBnos, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM.
pUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankt-IlerepOypr : Uzn-Bo I'YAII,
2021. - 111 c. -

Ob I'VAIIL

MHuorogyHKIHOHaIbHbIE HTHOPMAIIMOHHBIE
CUCTEMBI Ha OCHOBE MHTETPAIlUU
MPUKJIAIHBIX TPOTPAMMHBIX Cpe]l : yueOHOe
nocobue / A. B. Arpanosckui, E. JI.
Typnenxas ; C.-Ilerep6. roc. yH-T a3pOKOCM.
IpuUOOPOCTPOECHHUSL. - DIEKTPOH. TEKCTOBBIE
naH. - Cankr-IlerepOypr : U3a-so I'YAII,
2022.-91 c.

3bC
FOpaiir

I'aunenxo, U. I'. TexHomorus pa3paboTku
IPOTPaMMHOTO oOecrieueH s : yueOHoe
nocooue BO/ U. I'. 'nunenko, ®@. ®. I1aBos,
1. YO. ®enopoB. — Mocksa : U3garenbcTBo
FOpaiir, 2022 — 235 ¢c. —
(ITpodheccronansHOE 0Opa3oOBaHKE). —

ISBN 978-5-534-05047-9. — TexkcT :
anexTponnsii // DbC FOpaitt [caiit]. —
URL.: https://urait.ru/bcode/438444 (nara
oOpamenusi: 15.07.2022).

3BC
Opaiit

YeprkoBa, E. A. IIporpamMMHas nHXEHEpUs.
BusyansHoe MoenupoBaHre IPOrpaMMHBIX
CHCTEM : y4eOHHUK JUis By30B /

E. A. UepTtkoBa. — 2-€ U31I., HCIIP. U JOI. —
Mocksa : M3narensctBo IOpaiit, 2022. —
147 c. — (Boiciee oOpa3oBanue). —

ISBN 978-5-534-09172-4. — TekcrT :
anexTponnsii // DbC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/452749 (nara
oOpamenus: 15.07.2022).

OB I'VAII

PazpaboTtka BeO-IpHIIOKEHHIA

cpenctBamu si3bika PHP : [ DnextporHbIii
pecypc] : yuebHoe ocobue / A. B.
Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBEIe naH. - CIIO. : U3n-Bo I'VAII,
2018.- 121 ¢

OB I'VAII

TectupoBanue BeO-IPUIOKEHUH :

[ DnexTpoHHBIH pecypc] : yuebHOe ocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc.
YH-T a9pOKOCM. IPUOOPOCTPOCHHUSI. -



https://urait.ru/bcode/438444
https://urait.ru/bcode/452749

OnexkTpoH. TekcToBble AaH. - CII6. : U31-Bo
['VAII, 2020.

OB I'VAII | IIporpaMMupoBaHr€ UHTEPAKTUBHBIX BEO-
MIPUJIOKEHUH : [ DIEKTPOHHBIN pecypc] :
yueOHoe mocooue / A. B. ArpaHoBckuii [u
ap.] ; C.-Iletep6. roc. yH-T adpOKOCM.
IpuOOPOCTPOEHHUSL. - DIEKTPOH. TEKCTOBbIE
nmaH. - CII6. : Uso-Bo I'VAII, 2019. - 91 c.

OBC BBenenue B mporpaMMHYI0 HHKEHEPHUIO :
Znanium Yyebnuk / B.A. Aatunos, A.A. byOHOB,

A H. ITsuekun, B.K. CromuneB. — MockBsa :
KYPC: UIHOPA-M, 2020. — 336 c. - ISBN
978-5-906923-22-6. - TeKCT : SIEKTPOHHBIMH. -
URL:
https://znanium.com/catalog/product/1035160
(mara obpamenus: 15.07.2022). — Pexxum
JOCTYTIA: 110 TIOJIITUCKE.

9BC Yepusbies, C. A. IIpuHuMnbL, NaTTEPHBI U
FOpaiit METOJI0JIOTUU Pa3pabOTKH MPOTrPaMMHOIO
obecrieueHus : yueOHoe mocobue s By30B /
C. A. YepnsbieB. — MockBsa : U3parenbcTBo
IOpaiit, 2022. — 176 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-14383-6.
— Texkcr : anexkrponnslii / OOpa3oBaTenbHas
iatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nara
oOpaiueHusi: 15.08.2022).

7. IlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITMOHHOH ceTn « THTepHEeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL agpec HaumenoBanue

https://stepik.org/course/116411 | Tectuporanue 10 ¢ Hyns no Crnernanucra

https://stepik.org/course/116387 | TectupoBIHK

https://stepik.org/course/512 Python: 0cHOBBI M IpUMEHEHHE

https://stepik.org/course/118842 | Becenennas rectupoBanus, Win Kak cTath TECTUPOBIIUKOM

ABTOMaTI/BaHI/I}I TCCTUPOBAHUA C TIOMOIIbBIO Selenium wu

https://stepik.org/course/575 Python

https://stepik.org/course/2614 basb1 TaHHBIX

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHSI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUIUHE.
[TepedeHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmiie 10.

Tabmuua 10— Ilepedens nporpaMMHOro o0ecreyeH s

‘ Ne /1t ‘ Haunmenosanue




‘ He mpenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTEeNBFHOTO MpoIiecca Mo AUCHUITIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS 52-19
CrnenmanM3upoBaHHas J1abopaTopus 52-19, 52-17, 52-15

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN ATTECTAIINH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHS MPOMEKYTOUHON aTTeCTaIluu

Bun npomexyTouHOM arTecTaluu IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KoTopas puBeAeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu onieHKH ypoBHS c(HOpMHUPOBAHHOCTU KOMIIETEHIIUN

Or11eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayuThHAd IKama PAKTCp (bopmmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €0 U3JIaraeT;

— OTMUpasiCh HAa 3HAHWS OCHOBHOW W JIOMOJIHUTEILHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHbIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIEHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMaTN3UPOBAHHBIX TTOHATHH.

«OTIIMYHO»
Ga4uTCHO»




OrLieHKa KOMITETEHLMU X .
5 oI ILas Lkt apaKTepUCTHKA C(HOPMUPOBAHHBIX KOMITETEHLMI
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XOPOIIO» — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBA3BIBAET YCBOCHHBIE 3HAHUSA C IPAKTHUYECKOW JAESITEIBHOCTHIO
«3GauTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BIIAJCET CUCTEMOW CIEMAIM3UPOBAHHBIX TOHATHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yHOBIIETBOPUTEIILHO .
GATTOHOY — UCHBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUHU 3HAHWM
HaIpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (OPMYIMPOBAHNYN BHIBOJIOB M 0000IICHHUI;
— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHO .
«HE 3ATTCHON paccMOTpeHHH IPpo0JIeM B KOHKPETHOM HalpaBJICHUH, }
— UCIHBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHMI;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa
1. [Tepeuncnure 3a1a4l CUCTEMHOTO aHAIN3a IIPU pa3paboTKe YK-1.3.2
MIPOTrPaMMHOTO 00€CTIeUeHH .
2. ApPXUTEKTYpHBII MaTTEpH «KIHEHT-cepBep» [Ipumep, [1K-2.3.1
CTPYKTypa
3. VYpoBHU TpeOOBaHUI K MPOrpaMMHOMY MPOJYKTY, KOTOpPBIE [K-2.V.1
3aduxcuposanbl K.Burepcowm. IIpuBenure npumepsl
4. IInpamuna tectupoBanus. [IpruMepsl MpoBEpOK HA KaKIAOM [IK-2.B.1
YpOBHE
S. Oranbl NPOEKTHUPOBaHUS 0a3bl JaHHBIX. [IpuMepsl [IK-3.3.1
HOpMaJIU3aIiK, 00eCIeYeHHs [IEJIOCTHOCTHU U JIp.
6. MeTo/b! BBISIBICHHS] HHPOPMAIIMOHHBIX TOTpeOHOCTEH [IK-3.¥.1
noJjb3oBarenel 6a3oi naHHbIX. [Ipumepsl.
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BompocoB (3agay) uist 3aueta / iud . 3agera JHMKaTOpa
Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO

[lepedenr TeM JUII KypCOBOTO IPOCKTHPOBAHUS/BBIMIOJIHEHUS KYPCOBOW pabOTHI
MpeJICTaBICHbI B Ta0wmie 17.




Ta6mmma 17 — [lepedenn Tem 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KYPCOBON PaOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM 11 KypCOBOIO MPOEKTUPOBAHUS/BBIIOIHEHHS
3 KypCcOBOi1 pabOThI
Y4eOHbIM IIJIAHOM HE IPEeTyCMOTPEHO
Bonpockl i1 mpoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IepeYeHb BONPOCOB JJIsI TECTOB

Ne i/t

[IpumepHBIii nepeueHb BOIPOCOB sl TECTOB

Kon
WHJUKAaTOpa

IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHBIC OTBETHI
Omnpenenure 3a1a4l CUCTEMHOI'0 aHAIH3a
a. BBUIBJICHHE MTPOOJIEM M IIOCTAaHOBKA LIEJICH;
0. pa3paboTka BApHAHTOB U MOJENH IIPUHSATHS PELICHHUS ;
B. OIICHKA aJbTEPHATUB M MIOMCKA PEIICHHS U €T0 Pean3alny;
I. OleHKa 3()(EKTHBHOCTH PEIICHUH U MOCIEACTBUN UX pealn3alyi;

J. TNPOEKTUPOBAHUE OpPraHU3alUU AJIs JOCTUXKECHUS LEICH.

YK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIBLHBII OTBET
Jnst orcka MHGOPMALINH UCTIONB3YIOT MHOXKECTBO METOAOB. BEiOepuTe MeTox
noucka nHQopManuy Npyu CUCTEMHOM aHAJIH3€e, B KOTOPOM KIIIOYEBBIMU (pUrypamu
BBICTYIAIOT IBOE€ — WHTEPBBIOUPYEMBIH 1 HHTEPBBIOEP.

a. HaOmonenue

6. HWHTepBBIO

B. AHKETHpOBaHHE

r. CemuHapsbl

VK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpUTe NPABUJIbHbIE OTBETHI
Jst moncka MHGOpPMaUK BBISBICHNS TpeOOBAHUH MIPUMEHSIIOT MHOXKECTBO TEXHHUK M

METOIOB. BrIOepUTE KOHTAKTHBIC METOIBI OMIPEICIICHUS TPEOOBAHUIA.

HaoOmronenue

WHuTepBbio

AHKeTHpOBaHNE

CeMuHapsI
CaMOCTOSTENbHOE OIUCAHUE

oW o

VK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpPUTE NPABUJIbHbIE OTBETHI
Jast moncka nHpOpMannuy BBISBICHUS TPEOOBAHWN NMPUMEHSIOT MHOXECTBO TEXHHUK H
MeTO/10B. BrIOeprTe KOHTaKTHBIE METOABI ONpeeICHNUS TPeOOBaHMUIA.

a. Habmronenue

6. Mo3roBoii mTypm

B. AHKETHPOBaHHUE

r. Pabora ¢ GpokycHbIMU TpynIamMu

. CaMOCTOATENHHOES OIIUCAHUS

VK-1.3.2

IIpoyuTaiiTe TEKCT U YCTAHOBMTE MOCJIEA0BATEIbHOCTD

[Tpouecc MHTEIUIEKTYAIFHOTO aHAIN3a JAHHBIX COCTOUT M3 CEMH JTaroB. Y CTAHOBUTE
TIOCJIEI0BATEIILHOCTD 3TAllOB TAKOTO aHaIN3a

1 3Tam = oyKMCcTKa JaHHBIX,

2 3Tamn = UHTETpaLys JaHHbIX,

3 3Tam = COKpalieHne JaHHBIX,

4 stam = npeoOpa3oBaHUe JTaHHBIX,

5 atan = I/IHTeHHeKTyaHBHBII\/’I aHaJIN3 JaHHBbIX,

6 3Tam = OILIEHKa,

77 3Tan = npejicTaBlieHue 3HAaHUH

VYK-1.3.2

IIpounTaiiTe TeKCT 1 BbIOEPUTE NMPABUJILHDBIN 0TBEbI

Kax nmpuHsATO MMeHOBaTh QyHKIMU i TecTupoBaHus B Unittest:
a. uMs QyHKUMi HauMHaeTcs Ha test_ (HYbKHee MoI4epKUBaHNe)
6. wuMs QyHKIMM COBIA/IaeT ¢ UMEHEM (YHKIMH, KOTOPYIO HaJl0 IPOTECTUPOBAThH
B. MM (YHKIMH JOJDKHO COOTBETCTBOBATH TOJIBKO TpeboBanusim PEP8

[IK-2.3.1




IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbLHBIN 0TBET
Bribepure naTTepH, aHaIOroM KOTOPOTO B TOBCEAHEBHOM KHU3HU MOKET OBITh
CHHXPOHHBIH nepeBoaurK. OH M03BOJISIET IIOHUMATBH JIPYT IPYTa CaMbIM Pa3HbIM
oM (M KJ1accam)

a. ApanTep (Adapter / Wrapper)

6. ®acax (Facade)

B. 3amecturens (Proxy)

r. IIpucnoco6nenen (Flyweight)

[IK-2.3.1

IIpouyuraiiTe TeKCT U BbIOepUTe NPABUJIbHbIE OTBETHI
Omnpenenure ypoBHU TpeOOBaHMI K IIPOTPaMMHOMY HPOIYKTY, KOTOPBIE

saukcupoBansl K.Burepcom B kaure «Paspadbotka TpeboBanuii k [10».
a. OusHec-TpeOOBaHUA
0. moNB30BaTENLCKUE TPEOOBAHUS
B. TpeOoBaHMI K IPOTPaMMHOMY MPOAYKTY
I. JeTaJbHbIC TpeOOBaHUSA

[IK-2.V.1

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.
K xaknoii no3unuu, 1aHHOIi B JIEBOM CT0J101Ie, I0A0epUTE COOTBETCTBYIOIIYIO
MO3ULIMIO B IPABOM CTOJI0IIe.

Mo xnaccu¢ukaunu Kapna Burepca pa3nuyarot ¢pyHKIMOHAIBHBIE U

He(l)yHKLII/IOHaJ'ILHBIC TpC6OBaHI/I$I. COC,HI/IHI/ITG Ha3BaHHUC Tpe6OBaHI/II71 C UX OIMMCAaHUEM.

HasBanue TpeboBanus Hasznavyenue tpedoBanuii

1 OYHKIIMOHAIBHBIC TPEOOBAHHUS A OIMMCHLIBAIOT ITOBEJICHUE CUCTEMBI
1 GYHKINH, KOTOPBIE OHA

JOJI’KHA BBIIIOJIHATH

2 HedyaxunonanpHbIe b OTHOCST K XapaKTePHCTHUKAM
TpeGoBaHusA CHCTEMBI U €€ BHEIIHETO

OKpYKEHHS

[IK-2.y.1

10.

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE,

K kaxnoii mo3uuuu, 1aHHOH B JIEBOM CT0JI011e, TOI0epPHTE COOTBETCTBYIOIIYIO
NMO3MIMIO B IPABOM CTOJI011€.

YcraHoBute cooTBeTcTBHE (PpeiimBopkoM TectupoBanus IO ¢ ux onucaHueM

HasBanne Omnucaune

1 Pytest A cpelia TECTUPOBAHUS C OTKPBITHIM
HCXOJIHBIM KOJIOM, KOTOpast
MOJJIEP)KUBAET MOAYJIHHOE
TeCTUpOBaHME, PyHKINOHAIBLHOE
TeCTUpOBaHue U TectupoBanue API.

2 Unittest b CTaHJapTHas Cpela TECTUPOBAHUS
Python, koTopas nocrasinsercs ¢
nakeroM Python mo ymosganuro

3 Behave B (bpeltMBOPK AJIS pearu3alim
OH3HEC-OPHEHTUPOBAHHBIX TECTOB,
HAINMCAHHBIX Ha €CTECTBEHHOM
sI3bIKE.

[K-2.V.1

11.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K kaxnoii mo3unuu, 1aHHOI B JIEBOM CT0JI011Ie, MOA0epHUTe COOTBETCTBYIOIIYI0
MO3MIMIO B IPABOM CTOJI011€.

HedyHnkunoHnanpHbIE BUABI TECTHPOBAHUS HAIIPABICHBI Ha IPOBEPKY
0JIb30BATENLCKOr0 HHTEepdelica, yno0CcTBa HCIONB30BAHUS TPOrPAMMHOTO
obecnieuerns (I10) monb3oBaTenem, TeCTUpOBaHUE JOCTYIHOCTH. Onpenennre
Ha3BaHUE CIIOCOOOB TECTUPOBAHMSI C HX ONMCAHHUEM.

Haszanue cnioco00B TecTHpOBaHUS Onucanue
1 TectupoBanue A TECTUPOBAHHE, BBINOJIHIEMOE
M0JIb30BATEIBCKOTO IIyTeM B3aUMOJECHUCTBUS C
nuHrepdeiica CHCTEMOM uepe3 rpaduuecKuii
nHTepdeiic nonp3oBarels,

[IK-2.V.1




2 TectupoBanue yno0cTBa b TECTUPOBAHUE C LEIBIO
HCIOJIb30BaHUS OTpeeNICHUs! CTEIeHU
TOHSITHOCTH, JIETKOCTHU B
HU3YYEHHH U UCTIOJIb30BaHUH,
npusiekatensHoctu [10 ans
T0JIb30BaTENIs

3 TecTupoBaHue JOCTYTHOCTH B TECTUPOBAHUE, OIPEICIIAIONICE
CTETICHb JICTKOCTH, C KOTOPOH
MOJIb30BATENN C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMH MOTYT
ucnob3osats [10

12. | IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. TIIK-2.V.1
K kaxnoi no3uuuu, JaHHOH B JIeBOM CT0J1011e, I0AOepHUTEe COOTBETCTBYIOLIYIO
MO3UIMIO B MPABOM CT0JI0IEe
[IpunoxeHns IpeaoCTaBIAIOT JOCTYI K CBOUM (PYHKITHSAM C IOMOIIBIO CIICITHATIEHON
nporpammel — Application Programming Interface niu API. Coenuunte HazBaHue
tunoB API ¢ ux Ha3HaucHHEM.

Tuner API Hasznauenue

1 YacTHble WM BHYTPEHHUE A sto API opranuzanuu,
UCIIOJIb3yEMBbIE TOJBKO IS
nepeav JaHHBIX MEKIY
CUCTEMaMU BHYTPU OAHOU
KOMITAHWUH U PEUICHUS
KOPITIOPAaTHBHBIX 3a/1a4.

2 OO01Ie10CTYIHEIEC WK b API ¢ o0mmM goctynowm,

My OINYHEIC KOTOPBIE MOXKET UCIOIh30BaTh

TPEThSI CTOPOHA.

3 ITapTHEpckue B API, nocTynHble HCKIIIOUUTENBHO
aBTOPHM30BAaHHBIM ITAPTHEPAM U
KITMCHTaM UTS pa3paboTKH
MpOorpaMM U MHHUMH3AIIHN
H3JepAKEK.

13. | IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. IIK-2.V.1
K xaknoii mo3unuu, 1aHHOI B JIEBOM CcT0JI01e, TOA0ePUTE COOTBETCTBYIOLIYI0
MO3MIMIO B IPABOM CTOJI011€e
WuTerpaius Mex 1y MPUIOKESHUSIMH MOXET MPOUCXOIUTh PA3HBIMHU CIIOCOOAMHU.
YCcTaHOBHUTE COOTBETCTBHE MEKY THIIOM HHTETPAI[UH U OMTUCAHUEM TEXHOJIOTHH, Ha
OCHOBE KOTOPBIX ITPOUCXOJTUT B3aMMOCBSI3b IPHIIOKCHHH.

Tun uHTerpanuu Onucanue
1 psiMbIMH BbI30BaMu API A mo mrabioHy request-reply (3ampoc-
"Touka-Touka" OTBET) WK one-way (OTHpaBKa B
OITHY CTOPOHY).
OO0bIYHO peanuszyeTcs
nocpeactBoM REST API wiu RPC-
B3aUMOJCICTBUS.
2 oOMeHoM uepe3 ciioii cpensero | b HaIrpuMep Yepe3 CUCTEMbI
YPOBHSI — HHTETPALIMOHHYIO yIpaBJIeHUs ouepeasIMu (message
TUHY brokers) Tuma RabbitMQ u Apache
Kafka wmu ipu nocpencrse ESB
(enterprise service bus).
3 oOMeHoM daitnamu B JlaHHBIE COXPAHSIOT Ha JIOKAJTLHOM
WK yIAICHHOM XPaHUIIAIIE,
OTKy/Ia TIOTOM
MepeIar0T/CYUTHIBAIOT IO
npotkonaam FTP
K kaxaoi no3uuum, 1aHHO B JIEBOM CTO0JI01E, TOA0epuTe
14, | COOTBETCTBYIONIYIO MO3HIIHIO B IPABOM cToJ011e. MK-2B.1

OHCHKy TECTOBOI'O MOKPLITHA ITPOBOJAT HA OCHOBE METPHUK ITOKPBITHUA
TpC6OBaHI/I$IMI/I, IMOKPLITUA KOJOM U TCCTOBOI'O IMOKPBITHUS HA Oase




AHaJIM3a YIIPaBJICHUS. ConocTraBbTe Ha3BaHUC MCTPUK U OIPCACIICHUC.

HaszBanue metpuk Onpenenenue
1 | IlokpsiTue TpeOoBanui | A OLICHKA ITOKPBITHUS TECTAMHU
(O YHKIIMOHAJILHBIX U
He(DYHKITMOHATLHBIX
TpeOOBaHUI K IPOJIYKTY
2 | IlokpsiTHE KOJA b OLICHKA IIOKPBITUA TECTaMU
HUCIIOJIHACMOT'O KOJa
3 TecToBOE MOKPBITHE HA B OLICHKA MOKPBITUS TECTaMU
0a3e aHaJIM3a [oToKa HYTCﬁ BBIIIOJIHCHUSA KOAa
YIOpPaBICHUSA IPOrpaMMHOI0 MOAYIII

15. | IIpounTaiiTe TEKCT M YCTAaHOBUTe cooTBeTcTBHe. K Kaxmoi [IK-2.B.1
MO3ULMHU, JTAHHOH B JIEBOM CT0JI01IE, T0I0ePUTE COOTBETCTBYIOILY IO
MO3MIHIO B IPABOM CTOJI0LIe.

TCCTI/IpOBaHI/IC, BepHQ)I/IKaI_[I/IH " BaJIngaluia saBJIAKOTCSA BUAAMU
NEeSTEILHOCTH MPU 00ECTICUEHUH KOHTPOJISI KAaYeCTBa MPOrPaMMHOTO
oOecnieuenus. CooTHecure OoIpCaAcCIICHUS BUAOB ACATCIbHOCTH C TCMHA
BOIIpOCaMH, OTBET HAa KOTOPLIC 6y,Z[eT IMOJIYUCH B IIpOLECCC UX
BBIIIOJIHCHUS.
Hasanue Ornpezenenne
1 TectupoBanue A oTBeuaeT Ha Bonpoc «Kak
9TO CACIAHO?»
2 Bepuduxkanus b OTBEYaeT Ha Bompoc «HUTo
crenano?»
3 | Bammpamms B OTBEYAeT Ha BOIIPOC
((C,HeHaHO JIKX TO, YTO
OKHUAT 3aKa3unK?»

16. | IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE. TIIK-2.B.1
K xaxnoil no3unuu, 1aHHOH B J1eBOM CT0J1011e, I0AOepHuTe COOTBETCTBYIOLIYIO
NO3MLMIO B IPABOM CTOJ1011€.

[Mocne ucnpasnenus aedexta st HOATBEPKICHUS pabOTOCIOCOOHOCTH
nporpammuoro ooecneuenust (I10) npoBozsT rectupoBanue. CoeJMHUTE Ha3BaHHE
TUIIOB TCCTUPOBAHUA U UX HA3HAYCHUEC.
Ha3zpanue TexHuk Haznauenue
1 JpIMOBOE TecTUpOBaHUE A HAIpPaBJICHO Ha OBICTPYIO
npoBepky ¢pynkuuonana I10
2 CaHHTapHOE TECTUPOBAHKE b HaIrpaBJjIeHO Ha IPOBEPKY
KOHKpeTHOH ¢ynKImu 10
3 Perpeccuonnoe recrupoBanue | B HaIlpaBJIEHO HA MPOBEPKY TOTO,
YTO BHECCCHHBIC UIBMCHCHUS HEC
HApYUIMIKA pAHEE PEATU30BAHHYIO
¢yHkponansHoCTh 110
17. | HpounTaiiTe TeKCT U BbIOEPUTE OUH NMPABUJIbLHBINH OTBET T1IK-3.3.1
Omnpenenure, KaKUe STAIBI BKIIOYAET MIPOIECC MPOSKTUPOBAHMS 0a3bl JaHHBIX

a. CucTeMHOE TeCTHPOBAHUE U OTIIA/KA

6. IIporpammupoBanue nHTEPHEICOB

B. Bribop cepBepa 6a3bl aHHBIX, ONpPEEICHUE CYIIHOCTEH 0a3bl
JIAHBIX, pa3pabOTKa CXeMbI 0a3bl TAHHBIX

r. CHCTeMHBI aHaIn3, IOTHIECKOe POEKTUPOBaHKE, (PU3UUECKOE
MIPOEKTUPOBAHKE

18. | IIpouuTaiiTe TeKCT U BbIOEPUTE OJJUH MPABUJILHBII 0TBET T1K-3.3.1

Ormpesienure, KaKue KOMaH/IbI OTHOCSTCS K SI3bIKY MaHUITYIHpoBanus nanasivu (Data
Manipulation Language)




a. GRANT, REVOKE
6. INSERT, UPDATE, DELETE
B. CREATE, DROP, ALTER

19.

IIpounTaiiTe TeKCT U BHIGEPUTE OWH MPABUJIbHBIH OTBET
VYcTaHOBHTE, KaKOM MOPsIKE BRIMOIHAIOTCA KoMaHsl B SQL 3ampoce
a. SELECT, FROM, WHERE, GROUP BY, ORDER BY, HAVING
6. FROM, SELECT, WHERE, GROUP BY, HAVING, ORDER BY
B. WHERE, SELECT, FROM, GROUP BY, ORDER BY, HAVING
r. FROM, WHERE, GROUP BY, HAVING, SELECT, ORDER BY

ITK-3.3.1

20.

IIpouyuraiiTe TEKCT U BbIOEpUTE OJMH NPABUJIBLHBIA OTBET
Omnpenenure, Kakne 3Tarbl MUTPAlUH JAHHBIX MOTYT OBITh BKJIOYEHBI B ONITHMAJIbHBIHN
BapHaHT IEPEHOCA JaHHBIX?

a. TompKo BBIOOp M IIepenaya JaHHbIX.

6. TonbKo MoAroToBKa raT(Gopmsl.

B. BriOop, noaroroBka, n3BiedeHue, npeodpazoBaHue U repeiada JaHHbIX.

r. IlepeHoc naHHBIX 6€3 U3MEHEHHH.

[IK-3.3.1

21.

IIpounTaiiTe TeKCT N ycTaHOBUTE cooTBeTcTBHE. K Kaxknoi mo3uuuu, 1aHHOi B
JIEBOM CT0J1011e, T0A0epuTe COOTBETCTBYIOIIYIO O3UIMIO B IIPABOM CTO./I01e.
ComoctaBbTe QYHKITUH MTOJIB30BaTeNsI ¢ onepaTtopamu SQL

Hassanne Hasnauenne

1 CREATE A INSERT

2 READ b SELECT

3 UPDATE B UPDATE

4 DELETE i DELETE

IIK-3.3.1

22.

IIpouuTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBHE. K KaxKI0¥ nMo3uumu, 1aHHOI B
JIeBOM CT0J1011e, MoAOepHuTe COOTBETCTBYIOLIYI0 IO3ULIMIO B IPABOM CTOJI01E.
YcTaHOBHTE COOTBETCTBHE MEXKIY YPOBHS IpoeKTupoBaHus 0a3sl naHHBIX(B/]) u nx
Ha3HAYEHUEM.

Hassanne Hasnauenne

1 Ha BHemHeM ypoBHe A ONPEAEISIOT TOUKY 3peHus Ha bJ]
TIPWIIOKEHNH, C KOTOPBIMU
paboraer 1mosb30BaTeNb WIN
CO3/Ial0T MEXMAIIMHHOE
B3aUMOJIEHCTBHE.

2 Ha xoHuentyansHOM ypOBHE b MIPEACTABIIAIOT MOJEIb
MpeIMeTHOM 00IacTH,
OTpaXXCHHYI0, HAIIpUMED, B
MOJIEIN JAaHHbIX

3 Ha ¢usnueckom ypoBHe B XPaHAT U YIPABISAIOT JaHHBIMH
Ha cepsepe b/I.

[IK-3.V.1

23.

K kaxnoil no3unuu, 1aHHOH B JIeBOM CT0J1011e, I0AOepHUTe COOTBETCTBYIOLILYIO
NO3MLMIO B IPABOM CTOJ1011€.

[IporpamMMHEIf IPOAYKT pa3padaThIBarOT MO 3aIPOCaM KOHKPETHOH TPYIIITEI
monp3oBarteneil. [Ipu cocraBieHnN TpeOOBaHMI BEIICIISIIOT IEPBUIHEIC U ICTAIEHBIC
TpeboBanus. CoeIMHNTE HA3BaHUE TPEOOBAHMIA C X HA3HAYCHUCM.

HasBanmne Tp€60BaHI/I$I CocraB JAOKYMCEHTAllUU

1 [lepBuuHbIe TpeOOBaHUS A JOKYMEHTHUPYIOT JXCJIAHUSA U
MOTPEOHOCTH 3aKa3unKa M JIOJDKHBI
OBITH COCTABJICHBI HA SI3BIKE,
HOHTHOM 3aKa34UKy

2 JeranpHbIe TpeOOBaHUS b JIOKYMEHTHPYIOT TpeOOBaHUS B
CTPYKTYpPHUPOBaHHOH opMe Ha
OCHOBaHMU TpeOOBaHMI
paszpaboTunka

[IK-3.V.1

24,

IIpouuTaiiTe TeKcT 1 BbIOEPUTE NPABUJILHBIN 0TBET

Omnpenennre, Kakol THIT TPeOOBAHWA ONMCHIBAET MTOBEICHIE CUCTEMEI (€€ ACUCTBHS).
a. TpeGoBaHUs OTB30BATEIS.
6. busHec-tpeboBaHus.

IK-3.¥.1




B. [lompoOHas cnienudukarys.

I'. OyHKIHOHAIBHBIE TPEOOBAHMUS.

Kiroun npaBuiabHBIX OTBETOB Ha TeCThl pa3melleHbl B [Ipunoxenun 1 x PIIJ] n naxonsrces y
crienranuctoB 1o YMP kadenpsr 41, 3amectutens 3aBenyroniero kapeapou kad.41 u
PYKOBOJUTENS 00pa3oBaTeIbHOM nmporpammsl Kag.41.

Cucrema OLIEHUBAHMSA TECTOBBIX 3aJaHUM ITOoKasaHa B Tabiure 18.1
Tabmumua 18.1 — CucremMa olleHUBaHUS TECTOBBIX 3aIaHUI

Ne VYKazaHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHUA
(GaswIBl, MOJTyYEHHBIC 3a BBITIOJTHEHUE \
XapaKTePUCTHKA MPABUIHLHOCTH OTBETA)

1 3aaHue 3aKphITOTO THUIIA HA [TonHOE coBmazieHne ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaeTcs | 6anmiom, HEeBepHBIN OTBET
CUMTAETCSl BEPHBIM, €CITU wiu ero orcyrcraue — 0 6amo (0o
YCTaHOBJICHBI BCE COOTBETCTBHS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(TIO3UIMU U3 OHOTO CTOJIOIA
BEPHO COIOCTABJICHBI C MTO3UIIUSIMU
JPYToro cTojoua)

2 3amanue 3aKpBITOTO THITA HA [TostHOE COBMAZCHHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 0anmom, eciu JOMyIIeHb
MIOCJIEIOBATEIBHOCTH CUUTACTCS OIIMOKU WA OTBET OTCYTCTBYET — O
BEPHBIM, €CJITM MPABUIIBHO yKa3aHa | OayuioB (JIMOO YKa3bIBACTCS «BEPHOM\
BCsl IOCJIE0BATENBHOCTD LMD «HEBEPHOY)

3 3ananue komOuHupoBaHHoro THNa | [lomHOE coBmaseHue ¢ BEpHBIM OTBETOM
C BRIOOPOM OJTHOT'O BEPHOT'O OTBETa | OIEHMBAaeTCs | GaysioMm, HEBEPHBIN OTBET
U3 YEeThIPEX MPEIONKEHHBIX U win ero orcyrcreue — 0 6amoB (6o
000CHOBaHHMEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHO))
BEPHBIM, €CITU MPABUIIBLHO YKa3aHa
udpa v MPUBEICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPHU
BbIOOpE OTBETA

4 3amanrie KoMOMHUPOBaHHOTO TUMa | [loHOE coBMaeHne ¢ BEPHBIM OTBETOM
C BBIOOPOM HECKOJBKUX BapUAaHTOB | OlleHHWBaeTcs 1 GaioM, ecliv JOMYIIEHBI
OTBETAa U3 MPETIOKECHHBIX U OIIMOKY WJIH OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0aIoB (700 yKa3hIBACTCS «BEPHON\
BEIOOpA CUMTACTCS BEPHBIM, €CIIH «HEBEPHOY)

MPAaBUIIBHO YKa3aHbI IIUQPPHI U
MIPUBE/ICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPU
BbIOOpE OTBETOB
5 3aaHue OTKPHITOTO THIIA C [TpaBUIIbHEIN OTBET 3a 3a7aHKE

pPa3BEPHYTHIM OTBETOM CUHMTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATAJIOHHBIM 1O COAEPKAHUIO U
MOJHOTE

OIIEHWBaeTcs B 3 OaJuia, ecy JOIyIeHa
oJiHa OIIMOKa \ HETOYHOCTH \ OTBET
MIpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,
€CITi JIomyIneHo Oosee 1 omuOku \ oTBET
HETPaBUIIBbHBIH \ 0TBET OTCYTCTBYET — O
0aioB (1100 yKa3bIBAETCS «BEPHONM
CHEBEPHOY)




[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX padboOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIUE  HPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli 00yJarommuxcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4JarOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
r1yOOKoe U sSCHOE H3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIIMM B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHHSA, HOBEUIINX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATENIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAayKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHus JEKIIMOHHOIO MaTepuaa:

1. OcHOBHblE TOHSTHS MPOrPAMMHON HHXXEHEpUU. MeTomonoruu pa3paboTKu
IPOTPaMMHOTO 00ECTIeUeHHS.

[IpoGnembl pa3pabOTKH CIOXKHBIX HMPOrpaMMHBIX cUCTeM. JKM3HEHHBIH LUK U STambl
pa3paboTKW MPOTrpaMMHOrO  oOecredeHus. ODBOJIONUS  MoOjJeNed JKU3HEHHOTO  IUKIIa
nporpaMmMHOTO obecrnieueHns. Knaccudeckass TexHonorus. TexHosoruu OBICTPON pa3pabOTKH.
CoBpeMeHHbIE TEXHOJIOTUU MPOEKTUPOBaHUs. Agile-MeToa0m0ruu.

2. [InanupoBanwme mporiecca pa3padoTKH

Opranu3zanus npouecca ynpasieHUs IPOEKTaMu.

3. AHanm3 mpeMEeTHO!N 00J1acTH U TpeOOBAHUI K TPOrPAMMHOMY 00€CIICUCHHIO.




Bormpocsl, cBsi3aHHBIE C aHATKW30M MPEAMETHOM OOJACTH WM BBIJCICHHEM TPEOOBaHHUH K
paspabatbiBaeMoil mporpamMmHoii cucteme. Tpebosanus o K.Burepcy. BusyanbHbie cpeacTsa
MPOEKTUPOBaHUA TMporpaMmHbIX cucteMm. Juarpammer UML. [IuarpamMmma BapuaHTOB
MCII0JIb30BaHU.

3. TexHoNOrUM MPOrpaMMHBIX UHTEP(DEHCOB.

MOHOIUTHAS apXUTEKTypa, MIa0JOHBI MHTErpaluu WH()OPMAIIMOHHBIX CHUCTEM, CEPBHC-
OpUEHTUPOBAaHHAsl APXUTEKTypa, MUKPOCEPBUCHAS, MPUKIAIHBIE MPOTrpaMMHbIE HHTEpdeichl
(API). OcnoBubie Tunbl BeO-API, nnTerpanus Ha ux ocHoBe websocket, Grafgl, 6eccepBepnas
apXUTEKTYpa.

4. ITpoekTHpOBaHKE TTOJIb30BATEIILCKOTO HMHTEpdeiica

[IpoektupoBanue  wuHTepdeiica  monb3oBaTenss Ha  ocHoBe  UI/UX-meTonoB.
[TpoekTupoBaHue CTPYKTYPHI BEO-TIPHIIOKECHUS U CO3/IaHUE MAKETOB CTPAHUI] BEO-TIPHIIOKCHUS

5. Bepudukanus u TectupoBaHue NporpaMMHOTO 0OECIIeUeHUsI.

CTpyKTypHOE  TECTHpOBaHHME HporpaMMHOro  obecrneueHus.  DyHKIMOHAIbHOE
TECTUPOBAHUE MPOrpaMMHOro odecrneueHuss. OcoOEHHOCTH TECTUPOBAHUS METOJIAMU «UEPHOT0»
u «0enoro» AmukoB. CTaTUYECKOE U JUHAMHUYECKOE TECTUPOBaHUE. TEeCTUPOBAHUE AJIIEMEHTOB.
TectupoBanue unrerpanuu. Bepuduxanus. lokymeHTHpOBaHUE poIiecca TECTUPOBAHUS.

5. TecTupoBaHHe KJIMEHTCKOM YacCTH, CETEBBIX MOJKIIOUYECHUN U CEPBEPHOM 4YacTh BeO-
MPUIIOKHU N

TecTupoBaHue KIMEHTCKOM YacTH C TMOMOIIBIO CIECHHAIU3UPOBAHHBIX MPOTPAMMHBIX
UHCTPYMEHTOB. TecTUpOBaHWE CETEBBIX MOAKIIOYEHUNH CpEeACTBAMH HWHCTPYMEHTOB BeO-
paszpaborunka. TecTHpoBaHWE CEPBEPHON YACTH BEO-TIPHIIOKCHUN, BKIIOYAs 0a3y TaHHBIX.
Creunanu3upoBaHHble 00JaYHbIE HHCTPYMEHTHI TECTUPOBAHUS.

6. ABTOMaTH3aIUs TECTUPOBAHUS

IIpoekt Selenium. ®@peiiMmBopku TectupoBanusd. I[laTTepHbl TecTUpoBaHUS BeO-
npwiokeHuid Ha mpumepe Page Object.

7. ObecrieueHne KauecTBa MPOrPaMMHBIX CUCTEM

Onpenenenue kauectsa [10. @akrops! kauectBa [10. Bepuduxanus u Banuaanus. [lnan
o0ecrieyeHns KayecTBa.

[IpeaycmoTpeHa nHTEpakTUBHAS (popMa MPOBEIACHUS 3aHATHS: JCKIUS C IEMOHCTpAIHEH
CIIAaNI0B.

Meronuyeckue yka3aHMsl [0 OCBOCHMIO JIEKIIMOHHOTO MaTepuaja HMMEIOTCS B BUJE

DIEKTPOHHBIX pecypcoB O6ubIMOTEKH I'VAII 51 CHUCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932

1. Typueukas, E. JI. IlporpammHas wumxeHepus. MHTErpauMoOHHBIM MOAXOX K
paspabotke / E. JI. Typuenkas, A. B. Arpanockuii. — Cankt-IletepOypr : Jlanb, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anexkTpoHHbIH // JlaHb : 31eKTpOHHO-OMOIHOTEeYHAs
cucrema. — URL.: https://e.lanbook.com/book/352307

2. Typueukas, E. JI. Ilporpammnas wuHxeHepus. TecTupoBaHue U KOHTpPOJIb

KauecTBa MporpaMMHOro obecrieueHus : yueoHoe rnmocobue jyist By3oB / E. JI. Typuenkas, A. B.
ArpanoBckuil. — Cankr-IlerepOypr : Jlanp, 2025. — 172 ¢. — ISBN 978-5-507-51677-3. —
Texcr: onextpoHHsni// Jlamp : oJnmekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/455672 (mata oOpamenus: 09.03.2025). — Pexum poctyma: ans
aBTOPH3. NIOJIb30BATEIICH.

3. TectupoBaHre U KOHTPOJIb KauecTBa MPOTPAMMHOTO OOECHeYeHUs : [
DnekTpoHHBIN pecypc| : yueOHoe mocobue / E. JI. Typuenkas, A. B. ArpanoBckuii, A. A.
Cennos ; C.-Iletep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE JaH. -
Cankr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

4. TectupoBaHue BeO-MPUIOKEHHH : [ DIEKTPOHHBIN pecypce] : yuebHOe mocobue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH.
texcToBble nad. - CII6. : U3a-so I'VAII, 2020.



5. MHuorodyHKkIoHaIbHBIE WH()OPMAIIMOHHBIC CHCTEMBI Ha OCHOBE HWHTETPALUU
NPUKIIAJHBIX POTPaMMHBIX cpef : yueOHoe mocobue / A. B. Arpanosckuid, E. JI. TypHeukas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHUOOPOCTPOEHUS. - DJIEKTPOH. TEKCTOBble NaH. - CaHKT-
[TerepOypr : U3n-Bo I'VAII, 2022. - 91 c.

6. MeTon0510T U TEXHOJOTHH MPOEKTUPOBaHUS WH(OPMALMOHHBIX CHUCTEM : [
DNEKTPOHHBINA pecypc] : yueOHO-MeToquueckoe mocooue / A. B. Arpanosckuii, B. C. ITaBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’3pOKOCM. IPHOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIC
naH. - Caukrt-IlerepOypr : U3n-Bo I'YAIL 2021.- 111 ¢

11.2. Meroauueckue ykazaHusi A OOYYaroIUXCsS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImonHEHHS J1a0OpaTOpHBIX paboT OOy4aromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51abopaTtopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3y4eHHs] TUCHMIUIMHBI, OIpeNensieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3y4aeMOW AUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

[Ipu BbImOMHEHMM J7a0OPAaTOPHBIX pabOT CTYAEHTHl MOJY4alOT KOMILJIEKCHBIE
IIPAKTUYECKHE HABBIKM II0 OPraHU3alMM, NMPOCKTUPOBAHUIO U MPOBEACHHUIO MEPONPUSITHH IO
KOHTPOJISI KauecTBa BEO-TNPUIIOKEHHI/CUCTEM.

Opranu3zanus npouecca TeCTUPOBaHUs B 00Ja4HOM cucTeMe yIpaBIeHUs TPOEKTaMU
TectupoBaHue KIMEHTCKOM YyacTu BeO-NIPUIOKEHUN

Pazpabotka Tect-keiicoB

@ukcanus nedexra B 001a4HOM Oar-TpeKUHIoBOM crcTeMe

Tectuposanue Ha ocHoBe UML-auarpamMMsl aBToMara

TectupoBanue Ha ocHoBe CSS-cenexropoB u XPath-myreit

Pa3pabotka cuenapus rectupoBanus B Selenium IDE

ABTOMaTH3UPOBAaHHOE TECTHPOBaHUE ¢ MoMoInkio Selenium webdriver u PyTest
TectupoBaHue ceTeBBIX MOJIKIIOUYEHHUH ¢ TOMOIIBI0 HHCTPYMEHTOB BeO-pa3paboTyKua
10. TectupoBanue API ¢ momomisto Postman

©CoNoR~wWNE

[TpenycMoTpeH abTepHATUBHBIN BapHaHT BBIOJHEHHS J1a00paTOPHBIX paboT.
1. YcranoBka Docker Ha nepcoHanbHbI KOMIIBIOTED
2. YrpaBiieHUe JaHHBIMH B Tpaduueckoii 6ase nanusix NEO4J
3. [Mogxmouenue k Neo4j ¢ momornipio Python
4. 3HakoMCTBO ¢ (hyHKIMOHAIOM cepBuca Apache AirFlow
5. Coznanue DAG ¢aiina mist Apache Airflow

Taxke TPEenyCMOTPEH BapUaHT BBIMOJHEHUS WHAWBUIAYATIbHOTO 3aJaHUs TIO0 BBIOpAHHOMN
CTyJIEHTaMH TeMaTuke. B 3ToM ciiydae TeMy, TeXHOJIOTUH pa3pabOTKH MPOTPAMMHON CUCTEMBI U



00bEeM BBITIONHAEMONW pabOTHl MO KaXJO0W J1abopaTOpHOW paboTe CTYIEHTHI COTJIAcylT C
npernojasarenaeM. Takum oOpa3oM, peainzyercs NepCOHU(DUITMPOBAHHBIHN MOIX0 B 00yUCHHH.

IIpu BBHIOOpPE mpeAMETHOW OOJIACTH CTYAEGHTaM pPEKOMEHAyeTcs He 3a0bIBaTh 00
OTpaHUYCHUSIX, U3TTOKEHHBIX:

- B DenepanpHoMm 3akoHe «O0 OCHOBaxX OXpaHBl 3[I0POBBs TpaxkaaH B Poccuii-ckoii
®enepauun» oT 21.11.2011 Ne 323-D3 B pen., neiictByromeii ¢ 01.04.2024 rona;

- B @enepanpHoM 3akoHe «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012
N 273-D3;

- B @enepanbHoM 3akoHE «OO0 OXpaHe 3710pOBbS TPAXKAAH OT BO3ACUCTBHS OKPYKAIOIIETO
TabauHOTro JIbIMa, MOCIEACTBUI MOTpebieHus Tabaka Wi NOTpeOIeHUST HUKOTUHOCOAepKalen
npoaykun» ot 23 despains 2013 r. Ne 15-03;

- B @enepaibHoM 3akoHe «O ToCyZapCTBEHHOM pEryJMpPOBaHUU IPOU3BOJICTBA U
000pOTa STUIIOBOTO CIUPTA, ATIKOTOJIBHOW U CIIUPTOCOIEprKAIllel MPOAYKIIMU U 00 OrpaHUYEHUN
noTpeOaeHus (PacuTHs) ATKOTOJbHON TPOXyKIUu» oT 22.11.1995 Ne 171-D3;

- YcraBe By3a U APYrUX HOPMATUBHBIX U JIOKATHHBIX aKTaX.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

1. TuTynbHBIN TUCT

2. 3ajaHue Ha BBIIIOJIHEHUE JIa0OpaTOPHON paboThI

3. Ilopsiiok BBIIOJHEHUS PAOOTHI.

[Tpu 3TOM TEeKCTOBas 4acTh paOOTHI JOMOJIHIETCS CKPUHIIOTAMH, MOKA3bIBAIOIIMMU BCE
JTarbl BHIIOJIHEHUS 33/1aHUs Ha 1a00paToOpHYIO paboTy.

4. BeIBOIBI O TIpOJICNIaHHOM paboTe B popmaTte dcce

5. CIMCOK UCIOJIb30BaHHBIX HCTOYHUKOB

6. [Ipunoxxenus (mpu HEOOXOAUMOCTH)

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA0OOPATOPHOU padboTe
Odopmnenre HEOOXOIUMO TPOU3BOAUTH B cooTBeTcTBHE ¢ I[IpaBuna odopmiueHus
TekcToBbIX JokymeHToB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue ykazanus no 0c60eHuIo Mamepuana 1abopamopHvlx pabom UMerwmcs 8 6Uoe
anekmponHuvIx pecypcos ouonuomexu I'VAIl u cucmemvr LMS

1. Typuenkas, E. JI. IIporpammHuas unxeHepus. TecTupoBaHHEe W KOHTPOJb KauecTBa
porpaMMHOro odecriedenus : ydyeOHoe nmocobue st By3oB / E. JI. Typneuxkas, A. B.
ArpanoBckuit. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-
3. — Texkcr : snexTponHsbIii / JlaHb : 21eKTpOHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/455672 (nata obpamienus: 09.03.2025). — Pexxum gocryma:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.

2. TectupoBaHHE M KOHTPOJIb KauecTBa MPOrpaMMHOr0 olecreueHHs : [ DIeKTPOHHBIH
pecypc] : yuebnoe nocobue / E. JI. Typueukas, A. B. Arpanosckuii, A. A. Cennos ; C.-
[TeTepO. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC AaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2023. - 118 c.

3. TectupoBaHue BeO-IpUIOKEHUH : [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / A. B.
Arpanosckuii [u np.] ; C.-Iletep6. Toc. yH-T a3poKOCM. TPHUOOPOCTPOCHHS. - DIEKTPOH.
texcToBbIe nad. - CII6. : U3a-so I'VAII, 2020.

4. MHoro@yHKIMOHAIbHbIE HH()OPMAIIMOHHBIE CHUCTEMbl Ha OCHOBE HHTErpaluu
NPUKIAJHBIX TPOTpaMMHBIX cpex : yueOHoe mocobue / A. B. Arpanosckuii, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3poKOCM. TPHOOPOCTPOCHUS. - IIEKTPOH. TEKCTOBBIC
nad. - Cankr-IlerepOypr : Uzn-so I'VAII, 2022. - 91 c.



5. Merogonoru W TEXHOJIOTMH IPOEKTUPOBAHHUS HHQPOPMALMOHHBIX CHCTEM @ [
DNeKTpOHHBINH pecypc] : yueOHo-MeTroanyeckoe nocobue / A. B. Arpanosckuii, B. C.
[TaBmoB, E. JI. Typueukas ; C.-Ilerep0. roc. yH-T a’poKOCM. IPHOOPOCTPOCHHS. -
DneKkTpoH. TeKcToBbIe AaH. - Cankr-IlerepOypr : M3a-so I'VAIL 2021. - 111 c.

11.3. Meroauueckue yKazaHus JUIsi 0Oy4alOMIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEerojaBaressi, HO 6e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1o 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBIMOTHEHHS CaMOCTOSITENIBHON paboThl, y oOywaromierocs (popmupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBIMOIHEHUIO KOHTPOIBHBIX PadOT (Ui 00y4aromuxcs
1o 3a04HOU hopme 0OyueHus).

Memoouueckue ykasaunusi N0 0C8OEHUN Mamepuana O CAMOCMOSIMENbHO20 U3YYeHUs.

umeromes 8 8ude 21eKkmponnvix pecypcos oudruomexu I'VAIl u cucmemor LMS

1. Typueukas, E. JI. Ilporpammuas uHxeHepusi. VHTerpauuoOHHBIA MTOAXOJ K
paspabotke / E. JI. Typuenkas, A. B. ArpanoBckuii. — Cankt-IletepOypr : Jlanb, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : snexkTpoHHbIH // JlaHb : 31eKTpOHHO-0MONIHOTeYHAs
cucrema. — URL.: https://e.lanbook.com/book/352307

2.  Typneuxas, E. JI. Ilporpammnas uHxeHepus. TecTHpOBaHHE U KOHTpPOJb
KauecTBa MporpaMMHOro obecrieueHus : yueoHoe nmocodue jyist By3oB / E. JI. Typuenkas, A. B.
ArpanoBckuil. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-3. —
Texcr: onextpoHHsni// Jlamp :  osnekTpoHHO-OmMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/455672 (mata obpamenus: 09.03.2025). — Pexxum goctyma: uis
aBTOPH3. NIOJI30BATEIICH.

3. TectupoBaHre M KOHTPOJb KauecTBa NPOTPAMMHOrO OOECleyYeHHus ! [
DOnekTpoHHBI pecypc| : yuebnoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CenroB ; C.-Iletep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHHUS. - DJIEKTPOH. TEKCTOBBIC JaH. -
Canxkr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

4, TectupoBanue BeO-TIpUIIOKEHUM : [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
texcToBEIe JaH. - CIIO. : M3a-Bo I'YAII, 2020.

5. MHuoro¢yHKIIMOHaTbHBIE MH(POPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HWHTETpAIlUU
MPUKIIAIHBIX TPOTpaMMHBIX cpejl : yueOHoe nocobue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE naH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2022. - 91 c.

6. MeTo1010TUH U TEXHOJOTHUH TPOEKTUPOBAaHUS WH(DOPMAIMOHHBIX CHUCTEM : [
DIeKTPOHHBIN pecypc] : yaueOHo-MeToauueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a’3pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
naH. - Cankrt-IlerepOypr : Uzn-Bo I'YAIL 2021.- 111 ¢



11.4. Metoauyeckue yKazaHUs i1 OOYYArONIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPELyCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUMI
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLHUTIIIUHBI.

Texkymuii KOHTPOJb YCHEBAEMOCTH MPOBOJIUTCA B COOTBETCTBHUM CO CTAaHAAPTOM
opranuzamuu ['YAIl cucrembl MeHemxkMeHTa KauecTBa 3.76 «llosoxkeHune o TeKyleM KOHTPOJIe
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluy CTyJeHTOB U acnupaHToB I'YAII, oOy4arommxcs
1o 00pa3zoBaTeNIbHBIM MPOrpaMMaM BBICIIET0 00pa30BaHUs» Ha ocHoBaHuM npukasza ['YAIL

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISETCA C YYE€TOM CBOEBPEMEHHOCTH,
MOJIHOTHI M KauecTBa BBIMIOJIHEHUS JTAOOPATOPHBIX PadOT, COOTBETCTBUS O(OPMIICHHUSI OTUETOB
HOpMaTUBHBIM TpeOoBanusiM ['YAII, mpaBUIBRHOCTH OTBETOB HA KOHTPOJBHBIC BOIPOCHI, a
TaK)K€ aKTUBHOCTH HAa JICKIMOHHBIX U IPAKTUYECKUX 3AHITHUSIX.

Pe3ynbrarhl TEKylIero KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAIOTCS TMPU IPOBEACHUHN
IIPOMEKYTOUHOM aTTECTAlMU Hapsy C OTBETAMHM HAa 3K3aMEHALIMOHHBIE BOMPOCHI, MOCKOJIbKY
OTpaXkaroT CHOPMUPOBAHHOCTHh MEPEUYUCICHHBIX B Tabiuie |1 KOMIIETEHLIHMH C TOYKUA 3PEHUs
MPUOOPETEHHBIX YMEHUIN 1 HABBIKOB.

JJIs ToJTydeHus aTTeCTalliy 110 TEKYIIeMY KOHTPOIIIO CTYJIEHTY HE00X0IUMO:

1. 3amuTUTH HE MeHee 75% OTYEeTOB OT BCeX JIa0OPaTOPHBIX CEMECTPA U BBUIOKHUTH UX B
JUYHBIA KaOMHET;

2. moceTuTh He MeHee 75% OT o0IIero KoJIn4YecTBa NpeayCMOTPEHHBIX YUeOHBIM MIJIaHOM
3aHSATUH, a TAKKE aKTUBHOE YY4aCTHE HA MPAKTHUYECKUX U JIEKIIMOHHBIX 3aHATHAX

11.5. Meroauyeckue ykazaHusi Al OOy4aroUIUXCs MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexyrounas  artectauus  OOydalolUXCsl — NpeAycMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9JK3aMeH — (opma OLEHKM 3HaHUM, MOJYYEHHBIX OOydYaloIIMMCi B Ipolecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI PEHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUiIO, MPOBOIUTCS B
HEepuoJl SK3aMEHAIMOHHOW CECCHMM M 3aBEpIIAeTCs AaTTeCTAllMOHHON OIICHKOW «OTIMYHOY,
«XOpOILI0», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Jlnst omycka K 3K3aMeHy CTYJIEHT 00s3aH BBINOJHUTH U 3aIIUTUTH 75% 1abopaTopHbIX
paboT M yCHEeNHO 3aBepIIUTh 75% 3JIE€MEHTOB TEKYIIEro KOHTpoJjs. HeBblolHEeHHbIE 3a/1aHus
CTYIEHT CHAacT NpPENoAaBaTeNl0 IEpe]l HadaloM 3K3aMEHa, B CIy4ae MX YCIECIIHOW 3alluThl
JIOITYCKaeTCsl K AK3aMeHY Ha oOLIMX OCHOBaHMsX. ITorosas oleHka mo 3k3aMeHy ¢hopMupyercs
Ha OCHOBAaHUM OIICHOK, IOJIyYEHHBIX B XOJ€ TEKYLIET0 KOHTPOJIA, U OLCHKH, IOJYyYECHHOW B
pe3yibTare YCTHOIO OTBeTa Ha »JK3aMeHe. TakKe Ipu BBICTABIEHWUM WTOTOBOM OLIEHKH
YUUTBIBAaeTCS (DaKTOp MOCEIIaeMOCTH  JIEKIMOHHBIX 3aHATUH. B cioydae orcyrcrBus 1O
HEYBaXUTEIbHBIM MpUYKMHAM Ha Ooisiee yeM 50% nekuuii, OTKa3a OT BBIIOJHEHHS 3aJaHuil Ha
JIEKIIMOHHBIX 3aHATHUSAX CTYAEHTY Ha 9K3aMEHE MOTYT OBITh 3a[aHbl JOMOJIHUTEIbHbBIE BOIPOCHI
10 TeMaM, KOTOpbI€ ObUIM UM HE MU3y4YEHBI B TOJIHOM 00bEME.

JUnis  yCHemHoro MPOXOKIACHUS MPOMEXYTOYHOW arrecTauuud B (opMe sK3aMeHa
oOydaromuiicss JODKEH MPOJIEMOHCTPUPOBATh COOTBETCTBHE KPHUTEPUSAM OIEHKH YPOBHS
c(OPMHPOBAHHOCTU KOMIETEeHIMH (Tabmuma 14), a Takke BBITOJHUTH, BBUIOKUTH OTUETHI B
JTUYHBIA KAOWMHET U YCIIENTHO 3alUTHTh He MeHee 75% mabopaTopHBIX padoT.

ITpomesxyTOuHBIH KOHTPOJIb yCIIEBAEMOCTH IPOBOJUTCS B COOTBETCTBHM CO
crannaptToM opranumzauuu ['YAIl cucrembl MmeHemkmeHTa kaudectBa 3.76 «llonmoxkenue o
TEKYIIEM KOHTpOJIE YCIIEBAEMOCTU M IPOMEXKYTOUHOM aTTECTAllMU CTYJIEHTOB M acCIUPaHTOB
I'VAII, oOyuaromuxcs 10 00pa3oBaTeNbHBIM TNPOrpaMMaM BBICIIET0 O0Opa3oBaHUS» Ha



ocHoBanuu mpukaza ['YAIl u «O MOIyIbHO-PEHTUHTOBOM CHCTEME OIEHKH KadecTBa y4eOHOMH
paboTtsl ctyneHToB B ['YAI».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




