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AHHOTaUs

Hucuunnuna «IIporpaMmHas MH)KEHEpHs» BXOAUT B OOpa30BATEIbHYIO MpOrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAINpaBICHHIO MOATOTOBKH/
crenpanbHocTH 09.03.03 «lIpuknannas uHpopMaTrkay HampaBlieHHOCTH «VHTEIeKTyaIbHbIC
UH(POPMALIMOHHBIE CUCTEMBI U TEXHOJOTUMY. JucuuiuimHa peanusyercs kapeapoi «Ned 1.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-1 «Criocoben ocymiecTBIsATh MOUCK, KPUTHYECKUI aHAIW3 U CHHTE3 MH(OpMAIH,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pEIICHUSI TIOCTABICHHBIX 337124

[1IK-2 «CrnocoGHOCTh MPOEKTUPOBaTh, pa3pabaThiBaTh M TECTUPOBATH IMPOTPAMMHBIE
MOJTYJIH»

[1K-3 «Cnioco6HOCTB pa3zpabaTeiBaTh 60a3sl JaHHBIX MC»

CopepxaHue JUCUUIUIMHBI OXBaThIBA€T KPYTI BOIPOCOB, CBSA3AHHBIX C HU3Y4YCHHEM
OpPraHM3al[MOHHBIX, MH)XEHEPHBIX M TEXHUYECKHUX IPUHLUIIOB, MOJEJIEH U METOJO0B CO3JaHUS
3¢ pexTUBHO QYHKIIMOHUPYIOLIErO U KaueCTBEHHOTO MPOorpaMMHOro obecrneueHusi. [IpuBeneHsl
PUMEPBI COBPEMEHHBIX HAYYHBIX U MPAKTUIECKUX TOCTH)KEHUH TPH pa3padOTKe COBPEMEHHBIX
MpPOrpaMMHBIX MPOAYKTOB. Oco0oe BHUMAHHE YIEICHO pealu3alli U TECTHPOBAHUIO BeO-
CUCTEM U IIPOrpPaMMHBIX IPOAYKTOB, GYHKIIMOHUPYIOLUX B cpeae HTepHeT.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
y4eOHOro IMpoIiecca: JISKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pad0Ta 00YJarOIIETOCs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsSI aTTeCTalus B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIsieT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[{enpro mpenogaBaHus JUCUUTUINHBI SBIISETCS 00ydeHUE CTYIESHTOB MPUHIIUIIAM, METOJaM
U TEXHOJIOTHSIM, HWCIOJb3yeMBIX B WH)KCHEPHOM IIMKJIC CO3JIaHHS CIIOKHBIX IMPOTPaMMHBIX
CHCTEM, BKJIIOYas BeO-TIPUII0KEHHUS/CUCTEMBI.

B xone wW3ydeHUWs IMCHUIUIMHBI PAcCMATPUBAIOTCS BOIPOCHI, CBS3aHHBIC C aHAIU30M
MpPEeIMETHOM 00JIACTH U BhIIEICHHEM TPeOOBaHUH K pa3padaThiBa€MON MPOTPAMMHON CHCTEME.
W3yuatoTcst 0a30Bble apXUTEKTYPHBIE MOJEIHA TPOTPAMMHOTO OOECIICUCHHUs, HAIPUMED,
CEPBHCHO-OPUCHTHPOBAHHAS  APXHUTEKTYpa, W OCHOBHBIC IPOCKTHBIE XapaKTCPUCTHUKU:
MOJYJIbHOCTh, MH(OPMAIIMOHHAS 3aKPBITOCTh, CIOXXHOCTb, CBS3HOCTb, CIICIFICHHUE U METPUKHU
JUISET WX OICHKU. PaccMarpuBaroTCsi TMPOCKTUPOBAHUIO KAYECTBEHHBIX M YIOOHBIX IS
NOJIb30BaTENIC  4YeJIOBEKO-MallMHHBIX — WHTepdeiicoB. M3ywaroTcss  0a3oBble  MOHSTHSA
TECTUPOBAHUS MPOTPAMMHOT0 OOeCTieueHsI. AKIICHTUPYETCS BHUMAHKUE CTYIACHTOB HAa TOM, YTO
cnennukoil MHPOPMALIMOHHON WHIYCTPHUU SIBIISICTCSI KOJUICKTHBHBIN TPYJ, BOBIICKAIOUIMA B
MIPOU3BOJICTBO CIICIIUAIMCTOB PAa3HOTO MPOGUIIN U YPOBHS MOArOTOBKH. [loKa3bIBacTcs pa3BuTHe
MEXIYHApOJAHON CHCTEMbI CTaHIapTOB MPOM3BOACTBA MH(OPMALMOHHBIX cucTeM. Ciymiaresneit
OPUEHTHUPYIOT HA TO, 4TO 00eCreUYeHne Ka4eCTBEHHOTO MpoIiecca POU3BOACTBA MPOTPAMMHOTO
o0ecrieyeHHsT TapaHTUPYeT HEOOXOIUMBIH YPOBEHb HAJICKHOCTH W KauyecTBa CO3/1aBaEMOTO
WH(OPMAIIMOHHOTO MPOJYKTA. 3HAYUTEIPHOS BHUMAHUE YJCISICTCS TECTUPOBAHUIO BEO-CHCTEM.
B xoje BBINMONHEHHS NUKIA MPAKTHYECKUX 3aJlaHUi CTYIEHTHI MOJYYarT HaBBIK PabOTHI CO
CICIUAIM3UPOBAHHBIMUA TIPOTPAMMHBIMH  MHCTPYMEHTAMH IO TECTUPOBAHUIO H KOHTPOJIIO
Ka4yecTBa MPOTrPaMMHBIX CUCTEM Ha MPUMEPE BEO-TPUIIOKECHUIA.

1.2. JlucumrmimHa BXOAMT B  COCTaB  4YacTH, (HOPMUPYEMOH  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUHM, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (lajee —
OIl BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YJIbTATOB OOYUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C
TUTaHUpyeMbIMH pesynbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHUs JUCHUTLIMHBI OOYUYAIONIUICS JTOJDKEH O0JaIaTh CIEAYIONTUMU
KOMIETSHIMSIMU WM WX YacTaMHu. KOMIEeTeHIINN U MHAUKATOPBl MX JOCTHKEHUS TPUBECHBI B
tabnwure 1.

Tabnuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymnma) Konu Koj u HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HAaUMEHOBaHUE
KOMITETEHITNH KOMIIETCHIINH
KOMTICTCHITHH
YK-1 Cnocoben
OCYIIECTBIISATh
MOWCK, KPUTUIECKUI
aHAJIN3 M CUHTE3
YHuBepcaibHbIe uH(popMaIuy, VYK-1.3.2 3HaTh METOAUKH CUCTEMHOTO MOAX0/1a
KOMTICTCHITHH MPUMCHSITh JUTSL PEIICHUS TTOCTABIICHHBIX 337124
CUCTEMHBIN TOJIXO]]
JUTSL pETIICHHUS
MOCTaBIIEHHBIX
3aaq
I1K-2.3.1 3HaTh METO/IBI U IPUEMBI
[TK-2 Cnoco6HOCTH A p
ANTOPUTMHU3ALINY TTOCTABIICHHBIX 33/1a4,
MIPOEKTUPOBATh,
CTaH/IaPTHBIC AITOPUTMBI U 00JTACTH UX
[Tpodeccuonanvubie | pa3pabaTbiBaTh U
MPUMEHEHHUS, TEXHOJIOTHH MTPOTPaMMHUPOBAHHSI,
KOMIIETEHIINH TECTUPOBATh .
0COOEHHOCTH BBIOPAHHOM CpEeJIbI
MPOrpaMMHBIC
MOYITH MIPOrPaMMHUPOBAHUS, METOJIBI U CPEIICTBA
Y MIPOBEPKH PAOOTOCTIOCOOHOCTH MPOTPAMMHOTO




obecrnieueHus

IT1K-2.Y.1 ymeTs nucath OporpaMMHBIN KOJ Ha
BBIOpAaHHOM $I3BbIKE IIPOTPAMMUPOBAHMS,
COCTaBJISITh IPOrpaMMy TECTUPOBAHUS
KOMIIOHEHTOB MPOTPaMMHOT0 00ecredeHus,
MIPOBONTD aHATHM3 UCIIOTHCHUS TPeOOBaHUH K
IPOrpaMMHOMY 00€CIIEUEHUIO

[1K-2.B.1 BnaseTh HaBbIKAMU IPUMEHEHUS
METOJIOB U CPEJICTB MTPOBEPKU
paboTOCIIOCOOHOCTH MTPOTPAMMHOTO 00ECTICUEHUS

I1K-3.3.1 31aTe Teoputo b1, ”HCTpyMEHTHI U
METO/bI MPOSKTUPOBAHUS CTPYKTYPHI 0a3 JTaHHBIX,
ocHOBbI coBpeMeHHbIX CYB/]

I1K-3.Y.1 ymets paborats ¢ CYB/I, npoBoauTh
aHaJINU3 MPEAMETHOI 00JIaCTH U BBISBISATH
nH(popmannonusle norpedHoctu NC

I1K-3 CriocoOHOCTE
pa3pabaThiBaTh 0a3bl
nagueix YC

[Tpodeccuonanpubie
KOMITETCHIINH

2. Mecro nucturuinHbL B cTpykType OI1
JucuunimHa MoxkeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUTUMUCS
IIPU U3YYECHHUHU CICAYIOLINX IACIHAILINH:
— OCHOBBI TPOrpaMMUPOBaHUS,
— HudopmannoHHbie CUCTEMBI U TEXHOJIOTHUH,
— TexHonoruu nporpaMMupOBaHUs,
— baspl 1aHHBIX.
3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, HUMEKT Kak
CaMOCTOSTENIBHOE 3HAYECHHE, TaK U UCIIOJIb3YIOTCS NPU U3YYEHUU APYTUX JUCHHUILINH:
— IIpoexTrpoBanue NHPOPMAITMOHHBIX CUCTEM,
— Hndopmarnmonnas 6€30macHOCTb,
— HudopmarimoHHbii MEHEKMEHT,
— TexHUKO-3KOHOMHYECKOE 0OOCHOBaHHUE NMPUHATHE PEIICHNUS,
— HWHdopmanroHHBII MapKeTUHT

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
JHlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTIENbHBIX BUAOB Y4eOHOM
paboTHI IO TUCIUTUINHE (M pacIpeie]ICHIE dTOW TPYTOEMKOCTH TI0 CEMECTpaM) MPECTABIICHBI B
Tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs o
Bun yuebHoit paboTbl Bcero ceMecTpam
Neb
1 2 3

Oowan mpyooemKkocma oucyunIunbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu 22 22
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIE:

nexmm (JI), (gac) 17 17

npaktudeckue/cemunapckue 3anstus  (113),

(dac)

naboparopusie padbots (JIP), (dac) 34 34




KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomescymounoit ammecmayuu:. 3ayer,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

K

IIpumeuanue: kaHaUIaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH TUCHUTLIMHEI 11O pa3ieiaM | BUAAM 3aHATHH.

Pa3Z[eJ'IBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6HI/H_[e 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznenpl, TeMbl TUCIUTUIMHBI Jlexuma | 113 (C3) JIp KII CPC
(gac) (gac) (dac) (gac) (dac)
Cemectp 6
Paznen 1. OcHOBHBIE MOHATHS TPOTrPAMMHOM
UHKEHEpUH. MO, METOTOJIOTHH 1 TIPAKTUKH 1 3
pa3paboTKH MPOrpaMMHOTO 00eCTIeYeHHSI.
Pasnen 2. [InanupoBaHue mporecca pa3paboTKu 1 2 2
Pasnen 3. AHanu3 npeaMeTHoON 001acTH U 5 4 3
TpeOOBaHUI K MPOrPaMMHOMY 00ECIICUCHHIO.
Pasnen 4. TexHOIOrHU MPOrPaMMHBIX HHTEP(EHCOB 2 2 3
Pasnen 5. [IpoekTupoBaHue 110JIB30BATEIBCKOTO 2 3
uHTepdeica
Paznen 6. Bepudukauus u rectupoBanue 5 8 3
MPOrpaMMHOI0 00eCIICUeHUS
Paznen 7. TecTupoBaHue KIMEHTCKOM YacTH, CETEBBIX 4 10 1
TTOJIKITIOYSHHI U CEPBEPHOI YaCTH BEO-TIPUIIOKHUAN
Paznen 8. ABToMarn3anms TeCTUPOBAHUS 4 8 2
Paznen 9. OGecnieveHne kauecTBa MPOrpaMMHBIX 1 1
CHCTEM
Hroro B cemecTpe: 17 34 21
Htoro 17 0 34 0 21
[IpakTueckass MNOATOTOBKA 3aKJIIOYAeTCd B  HENOCPEACTBEHHOM  BBINOJHEHUH
OoOydJalomMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oymymien
PO eCCHOHATBHON JEATENHHOCTHIO.
4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOHIE 4.
Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO ITUKJIA
Howmep paznena HasBanue u congepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
1 OcHogHbie noHaAmus. NPOSPAMMHOU uHMICeHepuu. Memooonocuu
paspabomxu npocpamMmMHO20 0becnedetusl.
[TpoGnembl  pa3pabOTKHU  CIOXKHBIX TMPOTPAMMHBIX ~ CHUCTEM.

AKHU3HEHHOTO
nporpamMmHOro — obecneuenus.  Kiaccuueckas
Texnonoruun ObicTpoit pa3paboTku. CoBpeMEHHbIE TEXHOJIOTHU

Ku3HeHHBIM THMKI MW JTambl  pa3padOTKH  MPOTrPaMMHOTO

obecrieueHus. 3BOJIIOI_II/ISI Mozeen OUKJIa

TCXHOJIOTHA.




npoekTrupoBanus. Agile-MeTo1om0rum.

Ilpedycmompena unmepaxmuguas popma npogedeHus
3aHAMUSL; KOMOUHUPOBAHHASL NEKYUsL C DJIEMEHMAMU NeKYUU-
beceObl U IeKyuu ¢ 0eMOHCmpayuell ciatioos.

ITnanuposanue npoyecca pazpabomiu

Opranuzanus mporecca yrnpaBieHUs TPOSKTaMU.
IIpeoycmompena unmepaxmusHas ¢hopma nposedeHus
3aHAMUA. KOMOUHUPOBAHHAS JEKYUSL C DIIeMEHMAaMU NeKYUU-
becedvl U 1ekyuu ¢ 0eMoHcmpayuel ciauoos.

Ananuz npeomemuoii ooracmu u mpebo8aHull K npocpammHomy
obecneuenuro.

Bompocel, cBs3aHHBIE ¢ aHaJIM30M TPEIMETHOW o0NacTh U
BBIJICJIEHIEM TpeOOBaHMI K pa3padaThiBaeMON MPOrPaMMHOM CHCTEME.
Tpebopanus no K.Burepcy. BusyanbHble CpeicTBa MPOSKTHPOBAHUS
nporpamMmHbix cucteM. Huarpammel UML. Jluarpamma BapHaHTOB
ucrnionb3oBauust.  [Ipedycmompena — unmepakmuenas — gopma
NpOoBeOeHUsl 3AHAMUSL. JIeKYUsl ¢ OeMOHCmpayuetl ciatdos.

TexHono2uu nPoePamMmHbix UHMePheicos.

MoHoONHUTHAS apXUTEKTypa, MAOIOHBl WHTErpallud WHPOPMAITHOHHBIX
CHCTEM, CEepPBUC-OPHEHTHPOBAHHAS aPXHUTEKTypa, MHKPOCEpPBUCHAS,
NpUKIIaAHbIe TIporpaMmublie nHTepdeiicel (API). OcHOBHBIC THITBI BEO-
API, unrerpanus na mx ocuoBe Websocket, GrafQL, GecceprepHas
apXHUTEKTypa.

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3auAMUsL. 1eKyus ¢ 0eMOoHCmpayuell ciaidos.

IIpoexmuposanue nonbzo8amenbcko2o unmepgetica
[TpoekTupoBanue uHTepdeiica moap3oBarens Ha ocHoBe UI/UX-
MeTonoB. [IpoekTupoBaHME CTPYKTYPHI BEO-TIPMIIOKEHUS H
CO3JIaHM€ MAKETOB CTPAHUI] BEO-TNPHIIOKEHHSI

Bepucghuxayus u mecmuposanue npocpammnozo obecnederusl.
CTpyKTypHOE TECTMpPOBAaHHE MPOrPaMMHOTO  OOECIEeUCHHMS.
OyHKIIMOHAIBHOE TECTHPOBAHUE IMPOTPAMMHOIO OOECTICYCHHS.
OCOOEHHOCTH TECTUPOBAHUS METOJAMHU «UEPHOT0» U «Oenoro»
saamkoB.  CraTmyeckoe ®  JUHAMHYECKOE  TECTHPOBAHUE.
TectupoBanue  37eMeHTOB.  TecTHMpoBaHWE  WHTETPAIUH.
Bepudukanus. [JoxymeHTHpOBaHHE TMpoIlecca TECTUPOBAHUA.
Ilpedoycmompena  unmepaxmuenas  ¢opma  npogedeHus
3aHAMUA: IeKYUsl C OeMoHCmpayuell Clatoos.

Tecmupoeanue KIUEHMCKOU 4Yacmu, cemesvlx NOOKIOUeHUU U
cepBepHoll Hacmu 6e0-npUIOHCHUL

TectupoBanue KJIMEHTCKOU 4acTH c MTOMOUIBIO
CHeUalIn3upPOBaHHBIX MIPOrPaMMHBIX WHCTPYMEHTOB.
TectupoBanue CETEBBIX MOAKJIIOUEHU N CpeICcTBaMu
MHCTPYMEHTOB BeO-pa3paborumnka. TecTupoBaHue cepBepHOi
4acTu BEO-TIPUIIOKEHU, BKJTIOYas 6azy JTAHHBIX.
Crneunanu3upoBaHHble 00J1aYHble HHCTPYMEHThI TECTUPOBAHUS.
Ilpedycmompena  ummepakmueuas  ¢gopma  npogedeHus
3auAMUSL. TeKyUs ¢ 0eMOoHCmpayuell claidos.

Aemomamuzayus mecmupoeanusl

[Tpoekt Selenium. ®peiiMBopkr TecTHpoBaHus. I[laTTepHBbI
TECTUPOBaHUs BeO-TIpriIokeHuid Ha mpumepe Page Object.
Ilpeoycmompena  umwmepaxkmuenas — @opma  NpPoGeOeHUs.
3auAmMusL: 1eKyus ¢ 0eMoHcmpayuell Ciauoos.




9 Obecneuenue kauecmea nPoSpAMMHbBIX CUCEM
Ompenenenne kadectBa [IO. Mogenn kadecTBa. YIIpaBJICHHE
KayecTBOM paspaborku I10.
Ilpedycmompena  unmepakmusHnas — gopma  NposeoeHus
3auAmMuUsL: 1eKyus ¢ 0eMoHcmpayuell ciauoos.
4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHUIIC 5.
Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh
N3 aux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYEeCKUX | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/1 3aHSTUU 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TaOIUIIE 6.
Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 6
1 | Opranuzarmus nporecca TECTUPOBAHUS B 2 2 2
00J1a4HOI cucTeMe yIpaBJIeHHs TPOSKTaMU
2 | TecTupoBaHUE KIMEHTCKON YacTH BeO- 2 2 5,6
IPUJIOKEHU N
3 | Pa3paboTtka TecT-KelcoB 4 4 6
4 | ®ukcanus nedekxra B 001auHOM Oar- 2 2 7
TPEKMHTOBOM CUCTEME
5 | TectupoBanue Ha ocHoBe UML-nuarpammer 4 4 35
aBTOMATa
6 | TectupoBanue Ha ocHOBe CSS-cenexkTopoB u 4 4 7,8
XPath-myreit
7 | Pa3paboTka crieHapusi TECTUPOBAHHS B 2 2 8
Selenium IDE
8 | ABTOMaTH3MpPOBAaHHOE TECTHPOBAHUE C 4 4 8
nomotnsio Selenium webdriver u PyTest
9 | TecTmpoBaHME CETEBBIX MOIKIIFOUCHUH C 2 2 7
MTOMOIIBI0 HHCTPYMEHTOB BeO-pazpaboTyKua
10 | TectupoBanme API ¢ momompro Postman 4 4 47
Bcero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOIHEHUE KYPCOBOW PabOTHI

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
6 6
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 5 5
atrecrauuu (I1A)
Bcero: 21 21

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIILHOW Pa0OThI 00yUArOIIUXCS MO JUCIUTUTHHE (MOJLYJTIO)
Y4eOHO-METOAMUECKAE MAaTEPHAIBI I CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

. 7-11.

6. IlepeueHb MeYaTHBIX U AEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
P (KpOMe 3JIeKTPOHHBIX IK3EMILISIPOB)

Typueukas, E. JI. [IporpaMMHas UHKEHEpHS.
WNuTterpanrionnsiit moaxos kK paspadotke / E.
JI. Typueukas, A. B. ArpaHOBCcKHH. —
Cankrt-Ilerepoypr : Jlans, 2023. — 216 ¢c. —
ISBN 978-5-507-46898-0. — Texkcr :
JNEeKTpOHHBIN //  Jlanb @  DJIEKTPOHHO-

onoOIuoTeyHast CHUCTEMA. — URL:
https://e.lanbook.com/book/352307

OBC Jlaun

TectupoBaHre ¥ KOHTpPOJIb  KauyecTBa
MIPOrpaMMHOTO oOecrieueHus [ DIeKTPOHHBIN
pecype] yuebHoe mocoome / E. JL
Typuenkas, A. B. Arpanosckuii, A. A.
CennoB ; C.-Iletep6. roc. yH-T a’pOKOCM.
npuOOpPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIE
nad. - Canxt-IletepOypr : H3za-so I'YAIL,
2023. - 118 c.

OB I'VAII

MGTOI[O.HOI‘I/II/I U TEXHOJIOTUHU
OB I'YAII | npoektrpoBaHust HHPOPMAITUOHHBIX CUCTEM :
[ DnexkTpoHHBIN pecypc] : yaeOHO-




MeToandecKoe rmocodue / A. B.
Arpanosckui, B. C. IlaBnos, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3pOoKOCM.
pUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAII,
2021. - 111 c. -

Ob I'VAIL

MHuorodyHKIHOHaIbHbIE HTHHOPMAIIMOHHbBIE
CHUCTEMBI Ha OCHOBE MHTETpaIluu
MPUKIIAIHBIX TPOrPAMMHBIX Cpe]l : yueOHOe
nocobue / A. B. Arpanosckui, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3pOoKOCM.
pUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAII,
2022.-91 c.

3bC
FOpaiir

I'aunenko, U. I'. TexHomorus pa3paboTku
IPOTPaMMHOTO OOecriedeH s : yueOHoe
nocooue BO/ U. I'. 'nunenko, ®@. ®. I1aBnos,
1. YO. ®enopoB. — Mocksa : U3gatenbcTBo
FOpaiir, 2022 — 235 ¢c. —
(ITpodheccronansHOE 0Opa3oBaHUE). —

ISBN 978-5-534-05047-9. — Tekcr :
anektporHbii // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/438444 (nara
oOpatenusi: 15.07.2022).

3BC
Opaiit

Ueptkosa, E. A. IIporpamMHas uHKeHepusl.
BusyansHoe MoenTupoBaHre IPOrpaMMHBIX
CHCTEM : y4eOHHUK JUis By30B /

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

ISBN 978-5-534-09172-4. — TexkcT :
anextponnsii // DbC FOpaitt [caiit]. —
URL.: https://urait.ru/bcode/452749 (nara
oOpatenus: 15.07.2022).

OB I'VAII

PazpaboTtka BeO-pHII0KEHHIA

cpenctBamu sizbika PHP : [ DnextponHbIii
pecypc] : yuebHoe nocodue / A. B.
Arpanosckuii [u ap.] ; C.-Ilerepb. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
TekcToBEIe faH. - CIIO. : U3n-Bo I'VAII,
2018.- 121 ¢

004.9
A25

OCHOBBI HTHTEPHET-IIPOTPAMMHUPOBAHUS :
yuebHoe nocodue / A. B. Arpanosckuii, B. C.
[TaBnos, E. JI. Typuenkas ; C.-Iletep0. roc.
YH-T a3poKocM. ipubopoctpoenus. - CII6. :
N3n-8o 'YAIL 2018. - 135 c.

13

Ob I'VAIIL

TectupoBaHue BeO-TIPUIOKEHHHA :

[ DnexTponHBIi pecypc] : yaeOHOE mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc.
YH-T a3pOKOCM. IPUOOPOCTPOEHUS. -
DneKkTpoH. TekcToBble aaH. - CII6. : U31-Bo
['VAII, 2020.



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

OB T'YAIl | [IporpaMmMupoBaHre HHTEPAKTUBHBIX BEO-
NPUWIOKEHUH : [ DIEKTPOHHBIN pecypc] :
yaeOHoe mocobue / A. B. ArpaHoBckuii [u
ap.] ; C.-TIlerep6. roc. yH-T a3pOKOCM.
pruOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIE
nmad. - CII6. : U3g-so I'VAIL 2019. - 91 c.

9bC JlaBpumiena, E. M. IIporpammuas

FOpaiit WHXCHEPUS ¥ TEXHOJIOTUU
MPOrPaMMHUPOBAHUS CIOKHBIX CUCTEM !
yueOHuK /i By30B / E. M. JlaBpumeBa. — 2-
€ u31., ucmp. u aon. — Mocksa :
W3znarensctBo FOpaiit, 2020. — 432 ¢. —
(Beiciee oopazoBanue). — ISBN 978-5-534-
07604-2. — Texcrt : anekrponnsii // ObC
Opaiit [caliT]. —

URL.: https://urait.ru/bcode/452137 (nara
obpamenus: 15.07.2022).

9BC BBenenue B mporpaMMHYI0 HHKEHEPHUIO :
Znanium YyeOnuk / B.A. Autunos, A.A. by6HoB,

A H. ITeuiexun, B.K. CtomuneB. — MockBsa :
KYPC: UIHOPA-M, 2020. — 336 c. - ISBN
978-5-906923-22-6. - TeKCT : 3JCKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/1035160
(mara obpamenus: 15.07.2022). — Pexxum
JOCTYTIA: TT0 TIOJIITUCKE.

9bC Yepuspies, C. A. IIpuHIMIBI, TATTEPHBI U
FOpaiit METOJI0JIOTUH Pa3pabOTKH MPOTrpaMMHOIO
obecrieyeHus : yueOHOe mocodue st By30B /
C. A. YepnsbieB. — MockBsa : U3parenscTBo
FOpaiit, 2022. — 176 c. — (Bsicmiee
obpaszosanue). — ISBN 978-5-534-14383-6.
— Tekcrt : anexTpoHHbIH / OOpazoBaTenbHas
matdopma FOpaiit [caitr]. — URL:
https://urait.ru/bcode/497029 (nara
oOpamenus: 15.08.2022).

7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TeJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JTUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue
CAOI'VAII

https://stepik.org/course/116411 | Tectuposanue 10 ¢ Hyns no Cnenunanucra

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

https://stepik.org/course/512 Python: ocHOBBI U IpUMEHEHHE

https://stepik.org/course/118842 | Bcenennas TectupoBanusi, i Kak cTath TECTUPOBIIUKOM

https://stepik.org/course/575 ABTOMATH3aIMsI TECTHPOBAaHUS C TOMOMNIBI0 Selenium wu



https://urait.ru/bcode/452137

Python

https://stepik.org/course/2614 basbl aHHBIX

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLHUIINHE.
[lepedeHp UCIONIB3yEeMOT0 POTPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIIECTBIICHUU 00pa30BaTEIHLHOTO MPoIlecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)
1 MynbTUMEaUITHAS JEKIUOHHAS ayAUTOPUS
CrneunanusupoBaHHas 1abopaTopust 52-19, 52-17, 52-15

10. Omnenounble cpeacTBa AJs MPOBEIECHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJIS TPOBEACHUS TPOMEKYTOYHON aTTECTAI[HH
oOyyaroImuxcst Mo JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB IS IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bug HpOMC)KyTO‘-IHOﬁ aTTeCTallnuu HCpC‘-ICHB OIICHOYHLIX CPCACTB

DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMM O0y4yarouuMucs MpUMEHsieTcs S-0ajibHasi HIKana OLEHKH c(HOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KOoTopasi mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUHN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0auibHas mKana paKTep bopmrp




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyuvaromuiics TJIyOOKO M BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n I[OHOJIHHTCJIBHOﬁ JINTCPATYPHhI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MMPAKTUIECKON
JIESITCIIBHOCTHIO HAIPaBJICHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTHPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSITHH.
— o0yJaromuiicss TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHWS OCHOBHOMU
JUTEPATYPBI;
XODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMUOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHUYECKOM TPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAJICET CHCTEMOH CTelIMaTU3UPOBAHHBIX MTOHITHIA.
— oOyyaroluiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMUOKA W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taoumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis HK3aMeHa Koz
MHAMKATOpa

1. [lepeuncnure 3a1a4u CUCTEMHOTO aHAIN3a MPHU pa3paboTKe VK-1.3.2
IPOTPaMMHOTO 00ECTIeUSHHS.

2. ApPXUTEKTYpPHBII MAaTTepH «KIHEeHT-cepBep» [Ipumep, [IK-2.3.1
CTPYKTypa

3. VYpoBHU TpeOOBaHUI K MPOrpaMMHOMY MPOJIYKTY, KOTOpPHIE [IK-2.V.1
3aukcupoBansl K.Burepcom. [IpuBennte npumepsl/

4. IInpamuna TectupoBanus. [IpruMepsl MpoBEPOK HA KAKIOM [IK-2.B.1
YpOBHE

5. Oransl NPOEKTUPOBaHUS 0a3bl JaHHBIX. [Ipumepsl [IK-3.3.1
HOpMaJIM3aIiH, 00ecreyeH sl LIeTOCTHOCTH U JP.

6. MeToap! BBISIBICHUS HHPOPMALMOHHBIX MTOTPEOHOCTEN [IK-3.V.1
noJib30BaTeseit 6a3oii nanHbIX. [IpuMepsl.




Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHs! B Tadnuie 16.

Ta6mmma 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
Mpe/ICTaByIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne i/t

KypCcOBOi1 paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwmie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

[IpuMepHBIi IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKaTOpa

IIpoumnTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHbIE OTBEThI
Ompenenure 3aJa4l CHCTEMHOTO aHAIIM3a
a. BBUIBJICHHE MTPOOJIEM M IIOCTAaHOBKA LIEJIEH;
6. pa3paboTKa BAPHAHTOB M MOJENH IIPUHATHS PEIICHHS ;
B. OIICHKA aJbTEPHATUB M MIOMCKA PEIICHHS U €T0 Pean3alny;
I. OleHKa 3()(EKTHBHOCTH PEIICHUH U MOCIEACTBUI HX pealn3alyy;

JA. TOPOCKTHUPOBAHMEC OpraHU3alMM i1 JOCTHIKCHUS IeJIeH.

VK-1.3.2

IIpoumuTaiiTe TekcT 1 BbIOEPUTE NMPABUJIbHBIN 0TBET
Jnst noucka nHGOpPMAaLMK UCIIONB3YIOT MHOXKECTBO METO/I0B. BriOepure MeTon
roncka nHQpopManum Mpu CUCTEMHOM aHAJIH3€E, B KOTOPOM KIIIOYEBBIMHU (purypamu
BBICTYIAIOT JBOE€ — UHTEPBbIOUPYEMBIN U HHTEPBBIOED.

a. HaOmronenue

6. HWHTepBhIO

B. AHKETHpOBaHHUE
r. CemmHapbI

VK-1.3.2

IIpoumnTaiiTe TeKcT 1 BbIOEPUTE NPABUJIbHbIE OTBEThI
Jnst moncka MHGOpPMALUK BBISIBIICHUST TPEOOBAaHUI MPUMEHSIOT MHOXKECTBO TEXHHK U

METOOOB. BLI6epI/IT€ KOHTAKTHBIC MCTO/AbI OTIPEACIICHU Tpe6OBaHI/II7L

HabGnronenue

WuTepBbio

AHKeTHpOBaHNE

CeMuHapHI
CaMoCTOSTeIbHOE OITHMCaHUE

BoOw o

VK-1.3.2

IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHbIC OTBETHI
21.}'[5[ IIOUCKa HH(bOpMaI_U/II/I BBIABIICHUA TpeGOBaHI/Iﬁ MIPUMEHAOT MHOKECTBO TEXHUK N
MeTOJI0B. BrIOepuTe KOHTaKTHBIE METOIBI OTIpeieIeH s TpeOOBaHMUI.

a. Habnronenne

6. Mo3roBoif mrypm

B. AHKETHPOBaHUE

r. PaGora ¢ ¢pokycHbIMH TpynIamMu

. CamoCTOSATEIbHOE OIIMCaHUE

VK-1.3.2

IIpounTaiiTe TEKCT U YCTAHOBHTE MOCJIEI0BATEJbLHOCTD

[Ipouecc UHTENNEKTYaIbHOIO aHAIM3a IaHHBIX COCTOUT U3 CEMHU ATANOB. Y CTAHOBUTE
IOCJICI0BATEIILHOCTD STAIIOB TAKOI0 aHajin3a

1 aTanm = ouncTKa TaHHBIX,

2 3TaI = uHTEerpanys JaHHBIX,

3 9Tan = COKpanieHue JaHHbIX,

YK-1.3.2




4 3tan = npeoOpa3oBaHKE JAHHBIX,

5 3Tan = MHTENJIEKTYyaJ bHBIN aHAIN3 JaHHBIX,
6 3TaIr = OILIEHKA,

7 3Tan = npeAcTaBICHUE 3HAHUI

IIpoyuraiiTe TeKCT U BbIOEpPUTE NPABUJILHBIN OTBEbI

Kax npuHsATO MMeHOBaTh GPyHKIMK 1t TecTrpoBanus B Unittest:
a. M QyHKIMA HaunHAaeTcs Ha test  (HIDKHee MMOTYepKUBAHME)
0. wuMs QyHKUIMM COBIaaeT ¢ UMEHEM (QYHKIMH, KOTOPYIO HaJl0 IPOTECTUPOBATH
B. ¥Ms (YHKIMH JOJDKHO COOTBETCTBOBATH TOJBKO TpeboBaHusM PEPS

[IK-2.3.1

IIpoyuraiiTe TEKCT U BbIOEpUTE NPABUJILHBII 0TBET
Bri0epute naTTepH, aHaJIOroM KOTOPOTO B MTOBCETHEBHON KU3HH MOXKET OBITH
CHHXPOHHBIH nepeBoaunK. OH M03BOJSIET IIOHUMATB JIPYT IPYTa CaMbIM Pa3HbIM
oM (M KJ1accam)

a. Apantep (Adapter / Wrapper)

6. dacax (Facade)

B. 3amecturens (Proxy)

r. Ipucnoco6nener (Flyweight)

[IK-2.3.1

IIpouyuraiiTe TeKCT U BbIOepUTe NPaBUJIbHbIE OTBETHI
Omnpenenure ypoBHU TpeOOBaHMH K IIPOTPaMMHOMY MPOIYKTY, KOTOPBIE

3aukcupoBanbl K.Burepcom B knure «Pa3paborka TpedoBanuii k [10».
a. OusHec-TpeOOBaHUA
0. ToIB30BaTEIbCKUE TPEOOBAHUS
B. TpeboBaHHUil K MPOTPaMMHOMY HPOIYKTY
I. JeTaJbHbIE TpeOOBaHUSA

[IK-2.V.1

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
K kaxnoii mo3uuuu, 1aHHOH B JIEBOM CT0JI011e, TOI0epPHTE COOTBETCTBYIOIIYIO
NMO3MIMIO B IPABOM CTOJI011€.

Mo knaccudukanuu Kapna Burepca pasnuuaroT GyHKIIHOHATIBHBIE U

HepyHKINOHANbHBIE TpeOoBaHMs. CoelMHUTE Ha3BaHUE TPEOOBaHMI C X ONMMCAHHEM.

Ha3zBanue TpeGoBaHus Haznauenue tpeGoBaHuit

1 ODyHKIMOHATBHBIE TPEOOBAHUS A OIMCBIBAIOT MOBEJIEHUE CUCTEMBI
7 GYHKIUH, KOTOPBIC OHA

JOJI’KHA BBITIOJIHATH

2 HedyaxumonansHeie b OTHOCST K XapaKTePHCTHKAM
Tpe6GoBanms CHCTEMBI U €€ BHEIIHETO

OKpYKEHHS

[K-2.V.1

10.

IIpoumMTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE.

K kaxnoii mo3unuu, 1aHHOI B JIEBOM CT0JI011e, MOA0epHUTe COOTBETCTBYIOIIYIO
MO3MIMIO B IPABOM CTOJI0II€.

YcraHoBuTe cO0TBeTCTBHE (ppeiiMmBopkoM TectupoBanus IO ¢ ux onucanuem

HasBanne Omnucanue

1 Pytest A cpela TECTUPOBAHUS C OTKPBITHIM
UCXOJHBIM KOJIOM, KOTOpast
HOJAEP>)KUBAET MOYJIbHOE
TeCTUpOBaHKe, PyHKINOHAIBLHOE
TECTHpOBaHUe U TecTupoBanue APL.

2 Unittest b CTaHJapTHas cpela TECTUPOBAHMS
Python, koTopas nocrasinsercs ¢
nakeToM Python mo ymosrganmio

3 Behave B (bpeMBOPK TS peann3aiim
OU3HEC-OPUEHTUPOBAHHBIX TECTOB,
HAIHCAHHBIX HA €CTECTBCHHOM
SI3BIKE.

[IK-2.v.1

11.

HpoanaﬁTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K kaknoil mo3uumnu, 1aHHO B JIEBOM CTOJ'lﬁ].[e, nonﬁepuTe COOTBETCTBYHOIIYHO
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NMO3UILMI0 B IPABOM CToJI0IIe.

HedynkinoHanpHble BUIBI TECTHPOBAHMS HAalPaBJIeHbI HA IPOBEPKY
0JIB30BATENIBLCKOr0 HHTEp(eiica, yno0cTBa HCIOIb30BAHUS IPOrPAMMHOTO
obecneuerns (I10) monb3oBaTenem, TecTupoBaHue qocTynHocTH. Onpenennte
Ha3BaHHE CIIOCOOOB TECTHPOBAHYS C UX ONIUCAHHEM.

HazBanue crmocoboB TeCTHpOBAaHUS Omnwucanue
1 TectupoBanue A TECTUPOBAHUE, BBIIIOJIHAEMOE
MIOJTb30BATENBCKOTO ITyTeM B3aUMOJICHCTBHS C
uHTEepdeiica cucTeMoi gepe3 rpaduaecKuit
uHTepdeiic nonp3oBarels,
2 TectupoBanue ynoOcTBa b TECTUPOBAHHE C IIETIbI0
UCIIONIb30BAHMS OIpEeEIICHUs CTENICHN

IIOHATHOCTH, JICTKOCTHU B
HU3Y4YCHUU U UCTIOJIb30BAaHUU,
MPUBJICKATCIIBHOCTU 110 JJIA
T10JIB30BATCJIsA

3 TecTupoBaHue 1OCTYITHOCTH B TECTHUPOBAHUE, ONPEIENIOIIEe
CTETIeHb JISTKOCTH, C KOTOPOH
TIOJTF30BATENH C OTPAaHMYCHHBIMH
BO3MOKHOCTSIMH MOTYT
HCIT0Ib30BaTh 110

12. | IIpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE. IIK-2.V.1
K kaxnoil no3unuu, JaHHOH B JIeBOM CT0J1011e, I0AOepHUTe COOTBETCTBYIOLLYIO
NO3MIMIO B IPABOM CTOJI01e
[punoxeHus MPeIOCTABISAIOT JOCTYI K CBOUM (PYHKITUSM C IOMOIIBIO CICIUATBHOM
nporpammel — Application Programming Interface unu API. Coenunute Ha3BaHue
tunoB APl ¢ ux Ha3HaueHHEM.

Tuner API Haznauenue

1 YacTHble WM BHYTPEHHUE A sto API opranuzanuu,
HCIIOJIb3YEMBIE TOJIBKO JIJIS
nepenavyu JaHHBIX MKy
CHUCTEMaM¥ BHYTPH OJTHOM
KOMITAHUH U PEUICHUS
KOPITIOPATHBHEIX 3a/1a4.

2 OO01Ie10CTYITHEIEC WITH b API ¢ o0mmM goctynowm,

My OJINYHEIE KOTOPBIE MOXKET UCIOIh30BaTh

TPEThs CTOPOHA.

3 ITapTHepckue B API, nocTynHble HCKIIIOUUTENBHO
aBTOPH30BAaHHBIM ITAPTHEPAM U
KIIMEHTaM JUIs pa3paboTKu
MpOrpaMM ¥ MUHUMH3AITUN
U3JIEPIKEK.

13. | IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. TIIK-2.vV.1

K kaxnoii mo3unuu, 1aHHOI B JIEBOM CT0J101Ie, MOA0epuTe COOTBETCTBYIOIIYI0
MO3UIMIO B IPABOM CTOJI011e

I/IHTeraIII/IH MECKAY NPUIIOKCHUAMU MOXKCT IPOUCXOJUTH PA3HBIMU crocodamu.
VCcTaHOBHTE COOTBETCTBHE MECKAY TUIIOM MHTETPAllUU U OIMCAHHUEM TCXHOHOFI/Iﬁ, Ha
OCHOBC KOTOPBIX IMMPOUCXOAUT B3aMMOCBS3b HpI/IJIO)I(CHPlﬁ.

Tun unTerpanun Onucanue
1 npsMbIMU BbI3oBamMu API A o mabioHy request-reply (3ampoc-
"Touka-Touka" OTBET) WJIM Oone-way (OTIpaBKa B

OJIHY CTOPOHY).
OOBIYHO peanuzyeTcs
nocpeactBoM REST API wim RPC-

B3aUMOJICHCTBUSL.
2 obmMeHOM uepes cioit cpennero | b HaIlpUMep 4epe3 CUCTEMBbI
YPOBHS — HHTETPAILIHOHHYIO YIIpaBIECHUSI OYepeIMH (message
THHY brokers) Tuma RabbitMQ u Apache

Kafka wau ipu mocpeacrse ESB
(enterprise service bus).




3 00MeHOM (aitnamu B JlaHHBIE COXPAHAIOT Ha JIOKAJILHOM
WIH yJTAICHHOM XPaHWIUIIE,
OTKY[1a TOTOM
TepeIaroT/CINTHIBAIOT IO
npotkonam FTP

K kaxnoii no3unum, 1aHHO| B JIEBOM CT0.1011e, MoA0epuTe
COOTBETCTBYIOILIYIO MO3UIMIO B PABOM CTOJIOIIE.

OHCHKy TECTOBOI'O MOKPLITHUA ITPOBOJAT HAa OCHOBC MCTPHUK INOKPBITHA
TpeOOBAHUSAMHU, MMOKPHITHS KOJOM U TECTOBOT'O TIOKPBITUS HA 0a3e
aHanu3a ynpasjieHus. CornocTaBbTe Ha3BaHUE METPHK M ONPE/ICICHHUE.

HaszBanue metpuk Onpenenenue
1 | IlokpsiTHe TpeOoBanmii | A OIIEHKA MOKPBITUA TECTaMHU
(GYHKIIMOHAIBHBIX U IK-2.B.1
He(YHKIIMOHATIBLHBIX
TpeOOBaHUI K IPOAYKTY
2 | IlokpeiTHe KOOQ b OLIEHKA MOKPBITUS TECTAMH
HCIIOJIHSIEMOTO KOJa
3 | TecroBoe mokpoiTHe Ha | B OLICHKA MOKPBITUS TECTaMH
0a3e aHanu3a NOTOKA MyTeH BBIMOJIHEHUS KOJa
yIpaBIeHUS IPOrPaMMHOTO MOZYJIS
IIpouyuTaiiTe TEKCT U yCTAaHOBUTE coOTBeTcTBHE. K Kakmou TIK-2.B.1

MO3UILUH, JAHHOH B JIEBOM CT0.1011€e, IOA0epUuTe COOTBETCTBYIOLIY IO
NMO3UIUIO B IPABOM CTOJI011E.

TectupoBanue, BepuuKanus U BAIUIALNS SBISIFOTCS BUJIAMH
OCATCIIBHOCTHU HpI/I O6GCHC‘ICHI/II/I KOHTpOJI?I KadyeCTBa HpOFpaMMHOFO
obecrieuenrss. COOTHECUTE OMPE/ICIICHUS BUIOB ACSITCIBHOCTH C TEMHU
BOIIPOCAMH, OTBET Ha KOTOPHIE OYJET MOJYUYEH B MPOIIECcce UX

BBITIOJTHEHHS.
HaszBanue Ornpenenenue
1 TectupoBanue A oTBevaeT Ha Borpoc «Kak
9TO clIeNIaHo?»
2 | Bepudwukamus b oTBeuaeT Ha Bonpoc «Yrto
craemano?»
3 Bamuparus B OTBEYAET Ha BOIIPOC
«CrnenaHo ju TO, 4TO
0KHMJAJT 3aKa34nK?»
IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. T1IK-2.B.1

K kaxmoii mo3unuu, 1aHHOI B JIeBOM CT0J1011€, OA0epHuTe COOTBETCTBYIONLYIO
MO3MIMIO B IPABOM CTOJI0II€.

[Mocne ucnpasnenns nedexra st HOATBEPKICHUS pabOTOCIIOCOOHOCTH
nporpammuoro obecnedenus (I10) npoBozast rectupoBanue. CoeJUHUTE Ha3BaHHE
TUIOB TECTUPOBAHMS U UX Ha3HAUYCHUE.

HasBanue TexHuk Haznauenue

1 JBIMOBOE TECTUPOBaHUE A HalpaBJIeHO Ha OBICTPYIO
npoBepKy GyHkuuonana [10

2 CanurtapHoe TeCTUPOBaHHUE b HAIpaBJIEHO Ha IPOBEPKY
KoHKpeTHOH ¢ynkuuu [10

3 Perpeccuonnoe tectupoBanue | B HAIpaBJIEHO Ha IPOBEPKY TOrO,
YTO BHECEHHBIE U3MEHEHUS HE
HapyLIMIN paHee PEaTn30BaHHYIO
¢dyHkmonansHOCTH [10

IIpounTaiiTe TEeKCT U BbIOEPUTE OUH MPABUJIbLHBINH OTBET T1K-3.3.1
Omnpenenurte, Kakue dTanbl BKIIIOYAET MPOIECC MPOSKTUPOBAHMS 0a3bl TaHHBIX




a. CucreMHOE TECTHPOBAaHHUE U OTJIAJKA

[IporpammupoBanue nHTEPPECcOB

B. BrI0op cepBepa 6a3sl JaHHBIX, OIpeAeNCHHE CYITHOCTEH 0a3bl
JaHBIX, pa3paboTka cXeMbI 0a3bl TaHHBIX

r. CucTeMHbIH aHaNIN3, IOTHIECKOE IPOSKTHPOBAaHKE, (PU3NIECKOE
MIPOCKTUPOBAHHE

o

18.

IIpouyuraiiTe TEKCT U BbIOEpUTE OJUH NPABUJILHBII 0TBET
Ormpezenute, KaKue KOMaH/Ibl OTHOCSTCS K SI3bIKY MaHUMyIHpoBanus AanHeiME (Data
Manipulation Language)

a. GRANT, REVOKE

6. INSERT, UPDATE, DELETE

B. CREATE, DROP, ALTER

[IK-3.3.1

19.

IIpounTaiiTe TeKCT U BbIGEPUTE OWH MPABUJIbLHBIH OTBET
VYcraHOBHUTE, KaKOM IOPSAKE BHIIONHAIOTCSA 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.

IIpoyuraiiTe TeKCT U BbIOEpUTE OJUH NPABUJILHBII 0TBET
OHpe[[eJ'II/ITC, KaKHueC 3Tallbl MUT'pAllUN JaHHBIX MOT'YT 6BITI) BKJIFOUEHBI B OTITUMAaJIbHBIN
BapHaHT MEePEHOCA JaHHBIX?

a. Tonbko BBIOOp M TIepenaya AaHHbIX.

6. Toapko mOAroTOBKA MIaT(HOPMEL.

B. BriOop, noaroroska, n3BieueHue, npeodpa3oBaHue U repeiada JaHHbIX.

r. IlepeHoc naHHBIX 0€3 U3MEHEHUH.

[IK-3.3.1

21.

IIpouyuraiiTe TEKCT U ycTaHOBUTE coOoTBeTcTBHe. K Kaxk10ii mO3uuMu, J1aHHOH B
JIeBOM CT0J1011e, oAOepHuTe COOTBETCTBYIOLIYI0 IO3ULIMIO B IPABOM CTOJI01E.
ComocTaBbTe QYHKITUH MTOJIB30BaTeNsI ¢ onepatopamu SQL

Hassanne Hasnauenne

1 CREATE A INSERT

2 READ b SELECT

3 UPDATE B UPDATE

4 DELETE i DELETE

[IK-3.3.1

22.

IIpoyuraiiTe TeKCT U ycTaHOBUTE cooTBeTcTBHe. K Kaxk10i Mo3uumu, J1aHHOH B
JIeBOM CT0J1011e, oA0epHuTe COOTBETCTBYIOLIYI0 O3ULIHIO B IPABOM CTOJI01E.
YcTaHOBHTE COOTBETCTBHE MEKIY YPOBHS MpoeKTUpoBaHus 0a3sl maHHBIX(B/I) 1 nx
Ha3HAYEHUEM.

Hassanne Hasnauenne

1 Ha BHeminem ypoBHe A ONpPEAEISIOT TOUKY 3peHus Ha bBJ]
IIPUJIOKEHUH, C KOTOPBIMU
paboTaeT moabp30BaTeNh WIH
CO3JAI0T MEXMAIITHHHOE
B3aMMOJICHICTBHE.

2 Ha xonnenTyajibHOM ypoBHE b MPEICTABISIOT MOJIEIIb
TPeAMETHOH 00JIacTH,
OTpaXeHHYI0, HapuMep, B
MOJICIIH JTaHHBIX

3 Ha ¢uznueckom yposne B XPaHAT U YIPaBISAIOT JaHHBIMU
Ha cepBepe bJI.

[IK-3.V.1

23.

K kaxnoil no3unuu, 1aHHOI B J1eBOM CT0J1011e, 0AOepHuTe COOTBETCTBYIOIIYIO
NMO3ULIHMIO B IPABOM CTOJI0IIE.

[IporpamMMHEIif IPOAYKT pa3padaThIBArOT MO 3aIPOCaM KOHKPETHOH TpyYIIITBI
nosp3oBarenei. [Ipu cocraBieHnu TpeOOBaHUH BBIACISIOT IEPBUYHBIC U ACTANEHBIC
TpeboBanus. CoemMHNTE Ha3BaHUE TPEOOBaHWI C MX HA3HAUCHHUEM.

Hazpanue tpeboBanus CocTaB TOKyMEHTAINH

1 ITepBuunbIe TPEOOBAHUS A JNIOKYMEHTHPYIOT KeJIaHUs U
MOTPEOHOCTH 3aKa34nKa U JIOJDKHBI

[IK-3.¥.1




OBLITh COCTABJICHEI HA SA3BIKC,
MOHSITHOM 3dKa34MKy

2 [eranbubie TpeOoBaHUS b

JIOKYMEHTHPYIOT TpPeOOBaHHMS B
CTPYKTYpHUPOBaHHOHU opMe Ha
OCHOBaHMU TpeOOBaHUI
pa3paboTunka

24,

a. TpeOoBaHUS MTOTB30BATEI.
6. busnec-tpeboBaHus.
B. IlompoOHas criermduranms.

T. (DyHKHI/IOHaJ'II)HI)Ie TpeGOBaHI/IH.

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIBLHBII OTBET TIK-3.V.1
Ormpesienure, Kako# THIT TpeOGOBAHMIT OITICHIBAET MTOBEICHAE CHCTEMBI (€€ IeHCTBHS).

Kiroun npaBuiabHBIX OTBETOB HA TECThI pa3melienbl B [Ipunoxenun 1 x PIIJ] un naxonsrcs y
crienanuctoB 1o YMP kadenpsr 41, 3amecTuTens 3aBeyroniero kapeapoi 1 pyKoBOIUTEIS
00pa30BaTebHOIN MPOrpaMMBl.
Cucrema OLIEHUBAHMS TECTOBLIX 3aJaHUM ITOKa3aHa B Tabiuie 18.1
Tabmuna 18.1 — Cucrema olleHUBaHUS TECTOBBIX 3aJlaHUH

Ne VYkazaHus MO OLIEHUBAHUIO Pesynbrar onieHuBaHus
(GasLsIBl, MOJTyYEHHBIC 3a BBITIOJTHEHHUE \
XapaKTepUCTHKA MPABUILHOCTH OTBETA)

1 3aiaHue 3aKpBITOTO THUIIA Ha [TonHOE coBIaZieHHE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaetcs 1 0aniom, HeBEpHBI OTBET
CUMTACTCS] BEPHBIM, €CITU unu ero orcyrctBue — 0 6amioB (b0
YCTaHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(mo3uLMK U3 OIHOTO CTONOLA
BEPHO COIMOCTABJICHBI C TO3ULIUIMU
JPYroro cTojoua)

2 3aaHue 3aKpbITOrO THIA Ha [ToHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs | 6ayuiom, eciy JONyIIeHbI
MOCJIEI0BATEIbHOCTH CUUTAETCS OLIMOKH WM OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITU NIPABUIIBHO yKa3aHa | OaJuioB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCs1 MOCJIEZIOBATENILHOCTh IIU(P «HEBEPHOY)

3 3ananne koMOMHUpOBaHHOTO TTa | [loTHOE coBMajieHne C BEPHBIM OTBETOM
C BBIOOPOM OZIHOTO BEpHOTO OTBETA | OlLleHHBaeTcs 1 6amioM, HeBEepHBIN OTBET
U3 YEeThIPEX NPEJIOKEHHBIX U wiu ero orcyrcreue — 0 6anos (1100
000CHOBaHHEM BbIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHOM\ «HEBEPHOY)
BEPHBIM, €CITH MPABIIILHO yKa3aHa
udpa U NpuBeIeHbl KOHKPETHBIE
apryMEHTHI, UCTIOIb3yeMbIe TIPH
BbIOOpE OTBETA

4 3ananue koMOMHUpoBaHHOTO TMNa | [loHOE coBMajieHne C BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKHX BApPHAHTOB | OIEHWBAETCs | OaiioM, eciu JTOMyIIeHbI
OTBETA U3 MPEIII0KECHHBIX U OIMOKH WA OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0amtoB (JTMOO yKa3bIBAETCS «BEPHOM\
BHIOOpA CUUTACTCSI BEPHBIM, €CIIH KHEBEPHOY)

NPaBUIBHO YKa3aHbl HUPHI U
NIPUBEJICHBI KOHKPETHBIE
apryMeHTHI, HCIIOJIb3yeMble TIPU
BbIOOPE OTBETOB
5 3agaHre OTKPBITOrO TUMA C [IpaBuibHBIN OTBET 3a 3a/laHUE

Pa3BEPHYTHIM OTBETOM CUUTAETCS
BEPHBIM, €CJIA OTBET COBIIAJIACT C
ATaJIOHHBIM I10 COJAECPKAHUIO U

olleHUBaeTcs B 3 Oaria, ecliv AOMyIieHa
onHa omuoOka \ HeTOYHOCTH \ OTBET
MIPABUIIbHBIN, HO HE TIOJHBIH - 1 Oai,




ITOJIHOTE

HETPaBUIbHBIN \ 0TBET OTCYTCTBYET — O
0amtoB (JIMOO yKa3bIBAETCS «BEPHOM\
«HEBEPHOY)

WHCTpYKLMS TIO BBITOJHEHUIO TECTOBOTO 3a/IaHMsI HaXOAUTCs B Tadbmuie 18.2.
Ta6mmma 18.2 - UHCTpyKIHS 110 BBITOJTHEHUIO TECTOBOTO 3a/IaHUS

eCITi JIomyIneHo 6oee 1 omuoOKu \ oTBET

Ne Tun 3ananus WNHucrpykuus
1 3amaHue 3aKppITOro Tvna Ha | [IpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBUE.
yCTaHOBJIICHHE COOTBETCTBUS | K Ka)10i mo3umyu, 1aHHOU B JIEBOM CTOJIOLE,
o0EepUTE COOTBETCTBYIOLIYIO O3UIIMIO B
IPaBOM CTOJIOIIE
2 3ananue 3akppiToro tTuna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHUE IIOCJIEI0BATEIbHOCTD
IIOCJIEI0BATENBHOCTH 3anuIuTe COOTBETCTBYIOLLYIO
MOCJIEIOBATEIBHOCTh OYKB CJIEBa HAIIPABO
3 3ananue komOuHupoBaHHoro | I[IpounTaiiTe TeKCT, BEIOEPUTE NTPaBUIIbHBIN
THUIIA C BBIOOPOM OJTHOTO OTBET U 3alULINTE apTyMEHTHI,
BEPHOTO OTBETA U3 YETHIPEX | 0OOCHOBBIBAIOIINE BHIOOP OTBETA
IIPEIUI0KEHHBIX U
000CHOBaHHEM BBHIOOpA
4 3aganue koMOuHUpoBaHHOro | IIpounTaiite TEKCT, BBIOEPUTE MTPABUIIBLHBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BApUAHThI OTBETA U 3alMILUTE apIyMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
NPEJIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM
BBIOOpA
5 3aaHue OTKPBITOTO THIIA C [TpounTaiiTe TEKCT U 3aIMILUTE Pa3BEPHYTHII
pa3BEPHYTHIM OTBETOM 000CHOBAHHBIN OTBET

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEIENSIONIMEe  MPOLEAYyphl  OLICHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroaudeckre yKazaHus I 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTUIMHBI

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHHMIO JIEKIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3HAa4YEHHE JICKI[MOHHOTO MaTepuaja — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riy0OKOe M SICHOE H3JIOKEHHE Y4eOHOro Martepuaia. Ha3sHaueHue COBpPEMEHHOW JICKIUH B




paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMAIMIO 1O TEME, a B OCBOCHUU
byHIaMeHTalbHBIX Mpo0JjeM JUCHMIUIMHBL, METOJAOB HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JIOCTH>KEHUN Hay4dHOUM MbIciH. B ydueOHOM mpoliecce JIEKIUs BBIIOJIHSET METOA0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U UHGOpMaMoHHYI0 (QyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOW oO0yacTH 3HaHUs, €€ MpoOJeMbl, AAaeT IEeTbHOE MPEACTaBICHUE O IUCIHILIMHE,
MOKa3bIBAE€T B3aUMOCBS3b C APYTUMHU AUCLUIUIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAaHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIEM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IETIOBBIX  KauecTB, JIIOOBU K  IOpeaMeTy U
CaMOCTOSTEJIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEPEca, HEOOXOAUMOTO Il CAMOCTOSTEILHON PabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BbIBOJAM, I[OBTOPSATh HX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOTO NOHMMaHUs BCEX HEOOXOIMMBIX TEPMHUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuan MOXET CONPOBOXKIATbCA JIEMOHCTpauued CIauoB U
UCIIOJIb30BAaHUEM pa3[JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUHl 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 TUCLHUIUINHE.

CTpyKTypa NpeaoCTaBICHUS JICKIIMOHHOTO MaTepuaa:

OcHOBHbIE  TOHATUS  NPOrpaMMHOM  HMH)KeHepuu. Merogonorun  pa3paboTKu
MPOrPaMMHOTO OOECTIeUeHUSI.

ITpobnembl pa3pabOTKU CIIOKHBIX MPOTPAMMHBIX cHcTeM. JKH3HEHHBIH LUK U STarbl
pa3pabOTKh  MPOTPAaMMHOTO  OOEeCredYeHHusl. DBOJIONMUS  MOJENIEH JKMU3HEHHOTO  IHMKJIa
nporpaMMHoro obecnedenusi. Kiaccuueckass TexHonorus. TexHOJOrMM OBICTPOHl pa3paboTKH.
CoBpeMeHHbIE TEXHOJIOTUN TPOEKTUPOBaHUA. Agile-MeTo1010ruH.

2. [InanupoBaHue npouecca pa3padoTKu

Opranu3zanus npouecca ynpabieHUs IPOeKTaMu.

3. AHanu3 npeaMeTHON 00JacTu U TpeOOBaHUN K IPOrPpaMMHOMY 00€CTIeUEeHUIO.

Bormpocsl, cBsi3aHHBIE C aHATM30M TMPEAMETHOM OOJACTH M BBIJCICHHEM TPEOOBaHHUI K
paspabaTbiBaeMoil mporpamMmHoil cucteme. Tpebosanus no K.Burepcy. Busyanbhblie cpeactsa
MPOEKTUPOBAHUA TMporpaMmHbIX cucrem. Jumarpammer UML. [IuarpamMmma BapuaHTOB
MCIIOJIb30BaHUS.

3. TexHonoruu NporpaMMHBIX HHTEP(HEHCOB.

MoHoOMUTHAs apXUTEKTypa, MAOJIOHbI UHTErPallii UHPOPMALMOHHBIX CHUCTEM, CEPBHC-
OpUEHTUPOBAaHHAsl ApPXUTEKTypa, MUKPOCEPBUCHAsS, NMPUKIATHBIE NMPOTrpaMMHBIE UHTepderch
(API). OcnoBuble Tunbl BeO-API, unterpanus Ha ux ocHoBe websocket, Grafgl, GeccepBepHas
apXUTEKTypa.

4. ITpoekTHpOBaHUE MOJIb30BATENILCKOT0 MHTEpdeiica

[IpoektupoBanue  uHTepdeiica momb3oBarenss Ha  ocHoBe  Ul/UX-metonos.
[TpoexTHpoBaHUE CTPYKTYpHI BEO-TIPHIIOKEHHS U CO3/IaHHE MAKETOB CTPAHUI] BEO-TIPHIIOKEHUS

5. Bepudukanus u TecTupoBaHre MPOrpaMMHOTO 00€CTICUeHUS.

CTpykTypHOE  TECTHpOBaHHME THporpaMMHOro  oOecrneueHus.  DyHKIHMOHAIbHOE
TECTUPOBAaHUE MPOrpaMMHOro odecnieueHus. OcOOEHHOCTH TECTUPOBAHUS METO/IaMU «UEPHOTOY
u «6enoro» smmkoB. CTaTuyeckoe M JUHAMUYECKOE TeCTUPOBaHUE. TeCTUPOBAaHUE IEMEHTOB.
TectupoBanue unTerpanuu. Bepudukanus. JlokyMeHTUpOBaHKE MPOIECCa TECTUPOBAHMS.

5. TectupoBaHue KIMEHTCKOW YaCTH, CETEBBIX IMOAKIIOUYEHUN M CEpBEpPHON HacTu BeO-
MPUITIOKHU T




TecTupoBanne KIMEHTCKOW YacTH C TOMOIIBIO CHEIHAIM3HPOBAHHBIX MPOTPAMMHBIX
MHCTPYMEHTOB. TecTUpOBaHUE CETEBbIX MOAKIIOYEHUNH CpeIACTBAMH HWHCTPYMEHTOB BeO-
pa3paboTunka. TecTupoBaHHWE CEpBEpHOW YacTH BeO-TIPUIIOKEHUH, BKIIOYas 0a3y JTaHHBIX.
Crneunanu3upoBaHHble 00JaYHbIE HHCTPYMEHTHI TECTUPOBAHUS.

6. ABTOMaTH3aIUs TECTUPOBAHUS

[Ipoekt Selenium. ®peliMBopku TecTUpoBaHHUA. llaTTepHBI TecTUpOBaHUS BeO-
npwiokeHui Ha nmpumepe Page Object.

7. ObecrieueHne KauecTBa MPOrpaMMHBIX CUCTEM

Omnpenenenue kayectsa [10. @akrops! kauectBa [10. Bepudukanus u Banunanus. [lnan
oOecrieyeHns KauyecTna.

[IpenycmoTpena uHTEpakTHBHASA (hopMa MPOBEACHHS 3aHATHUS: JIEKLUS C JEMOHCTpalen
CJIAalI0B.

MeTtoanueckie yka3aHHs MO OCBOCHHIO JIGKIIMOHHOTO MaTepualia MMEIOTCS B BHUJC

3JIEKTPOHHBIX pecypcoB OoubIoTeKku I'VAII 51 CHUCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932

1. Typueukas, E. JI. Ilporpammuas wunHxeHepus. MHTerpauvoOHHBIM MNOAXOI K
paspabotke / E. JI. Typuenkas, A. B. Arpanockuii. — Cankt-IletepOypr : Jlanb, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Texkcr : anexkTpoHHbI // JIaHb : 3J1€KTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2. TectupoBaHre U KOHTPOJIb KauyecTBa MPOTPAMMHOIO OOeCreYeHUus : [

DnekTpoHHBI pecypc| : yuebnoe mocoome / E. JI. Typueukas, A. B. ArpanoBckmii, A. A.
CenuoB ; C.-Ilerep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBHIE JaH. -
Canxkr-IlerepOypr : M3a-Bo I'VAIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-IIPOrpaMMUpPOBaHus : yueOHoe mocodue / A. B. ArpaHoBckuii,
B. C. IlaBnos, E. JI. Typuenxkas ; C.-Ilerep6. roc. yH-T a’spokocm. npudopoctpoenus. - CIIO. :
Hzn-so I'VAIIL 2018. - 135 c.

4, TectupoBanue BeO-TIPUIIOKEHUMN : [ DIEKTPOHHBIN pecypc] : yueObHoe mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
tekcToBble maH. - CII6. : U3a-Bo I'YAIL 2020.

5. MHuorogyHkiroHanbHble MH()OPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HWHTETPallUU
MPUKIIAIHBIX MPOTpaMMHBIX cpesl : yueOHoe rnocobue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE naH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2022. - 91 c.

6. MeTo00THH U TEXHOJOTHH MPOEKTUPOBaHUS WH(OPMALMOHHBIX CHUCTEM : [
DIeKTPOHHBIN pecypc] : yueOHo-MeToauueckoe nocodue / A. B. Arpanosckuii, B. C. I1aBmnos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankr-IlerepOypr : U3a-so I'VAIL 2021.- 111 ¢

11.2. Metoauueckue yKasaHHS I8 OOydYarlolm[MXCsA IO y4acTHIO B ceMHuHapax (we
npedyCcCMOmMpPeHo Y4eOHbIM NIIAHOM N0 OAGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs UIsi OOYYaIOIMIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHH (He npedycmompeno yueoHviM NAAHOM RO OAHHOU OUCYUNIUHE)

[IpakTudeckoe 3aHSATHE SBISAETCS OJHOW M3 OCHOBHBIX (POpM OpraHu3anuu y4eOHOTo
nporiecca, 3aKII0YaloIasicss B BBITOIHEHHN 00YJaIONIMMHUCS TTOJI PYKOBOJICTBOM ITPETIOIaBaTels
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EJIbI0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCITUTUTAHBI, TPHOOPETEHUST YMEHUH ¥ HABBIKOB, OITBITA TBOPUECKOH JIeATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHATH ISl 00YJAIOIIErocs SBISETCS MPUBUTHE 00YUIAIOIIHMCS
YMEHHI W HAaBBIKOB MPAKTHYCECKOU JISATEITHPHOCTH 110 U3ydaeMOU TUCITUTUINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIONTUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKpeIuUieHue, YriayOJIeHWe, pacIIupeHHe ¥ JeTalu3alys 3HAHWK TNPH pPEHICHUU
KOHKPETHBIX 3a]1a4;



— Ppa3BUTHUC IIO3HaABAaTCIIbHBIX CHOCO6HOCT€I\/JI, CaMOCTOATCIIbHOCTH MBIIIJICHUA,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TONYYCHHBIX 3HAHWUN IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHusl.

11.4. Metoauyeckue Yyka3aHUsS MJis OOYYaIOIIUXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
paboT (eciu npedycmompeHro yueOHbim NiaHoM no OAHHOU OUCYUNTUHE)

B xoxe BemonHeHUs 1a0OpaTOPHBIX pabOT OOyYalOmUNUCS JIOJDKEH YIIIYOUTh |
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAQJICTh COBPEMEHHOW METOJIUKONW M TEXHUKOU
IKCIIEPUMEHTa B COOTBETCTBUU C KBAIM(PUKAIIMOHHONW XapaKTEPUCTHKOW OOYyYaromerocs.
Brimonaenne n1abopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, PacyeTHO-
AHAJTUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOIIPHUSITHH.

BoinonHenue nabopaTopHbIX padOT 00ydaroOIUMMCS SBIISAETCS HEOTHEMJIEMOM YacThIO
U3yUYCHHs] JUCIMIUIMHBI, OIpPENeIIeMOi y4eOHBIM IUIAHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CISIYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— MNpUOOpPETCHHWE HABBIKOB WCCICIOBAaHHS IIPOIIECCOB, SBJICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JIaHHOW JUCIHUILTHHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAM3alUs TEOPETHUSCKUX 3HAHHWM, MOJYYCHHBIX Ha
TICKITUSX;

—  IOJIyueHHE HOBOM MH(OPMAIUH 110 U3y4aeMOW JUCIUILINHE;

— TpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne u TpeOOBaHUs K MPOBEACHHUIO Ja00paTOPHBIX paboT

[Ipn BbImomHEeHWM 7aOOPATOPHBIX PAOOT  CTYAEHTHl MOJIYYalOT KOMILJIEKCHBIE
IIPAaKTUYECKHE HABBIKM II0 OpraHHU3aluy, MPOCKTUPOBAHUIO M IMPOBEACHUI0 MEPOIPUATUH IO
KOHTPOJISI KauecTBa BeO-puiioxeHuit/cucreM. Pabota MoxeT ObITh BHITIOJHEHA B MOATPYIAX B
COCTaBC I0 4 YCJIOBCK HJIN, HpI/I JKCJIaHUH, I/IHZ[I/IBI/II[yaJ'IBHO.

Opranu3zanus npouecca TeCTUPOBaHUs B 00Ja4HOM cHcTeME YIpaBIeHUsI TPOEKTaMHU
TectupoBaHue KIMEHTCKOM YacTu BeO-NIPUIOKEHUN

Pazpabotka Tect-keiicoB

@ukcanus nedexra B 00Ja4HOM Oar-TpeKUHroBON crcTeMe

TectupoBanne Ha ocHoBe UML-auarpamMMsl aBToMara

TectupoBanue Ha ocHoBe CSS-cenexropoB u XPath-myreit

Pa3pabotka cuenapus rectupoBanus B Selenium IDE

ABTOMAaTU3MPOBAaHHOE TECTUPOBaHUE C oMoIbio Selenium webdriver u PyTest
TectupoBanue ceTeBBIX MOIKIIOYEHHUH ¢ TOMOIIbI0 HHCTPYMEHTOB BeO-pa3paboTyKua
10. TectupoBanue API ¢ momompsto Postman

©CoNoR~WNE

[IpenycMOTpeH anbTepHATUBHBIA BapUaHT BBIOJIHEHUs JlabopaTopHBIX pabor. B xone
BBITIOJIHEHHUS] aJIbTEPHATUBHOTO KOMILJIEKca JabopaTOpHBIX paboT Mozenupyercs pabora
KOMaH/Ibl Ha/l TPOEKTOM, I0ATOMY OOydaromuecs paboTaroT B rpyIiax 1no 2-3 yeioBeka.

1. Pacpenenenue 3aa4 NpoeKkTa B CUCTEME YIIPABJIECHUS IPOEKTAMH.

2.Co3naHue perno3uTopHs MPOSKTa B CHCTEMe yrpaBieHus Bepcusimu Git,

3. AHanu3 npeaMeTHON 00JaCTH IPOSKTHPYEMON TPOTPAMMHOM CUCTEMBI

4. IIpoexkTrpoBaHUE JOTUUECKON CTPYKTYPHI U IM3aiiHa caiTa.



5.Peanu3zanus KIMEHTCKON YacTH BeO-TIPHIIOKEHH (TIaBHOM CTPAHHUIIBI U CTPAHUIIBI-
PETHCTPALIHH )

6. Pa3paboTka pessiinoHHo# 6a3el qanHbIX B cpene MySQL (MariaDB, Postgress, Sqlite)

7. Peanu3zanust cBA3M MEXy KIMEHTCKOM 4acTbO BeO-IIPUIIOKEHHsI U 0a301 TaHHBIX Ha
s3pike PHP.

8. IlpencraBineHue npoekTa Mo pa3paboTKe IPOrpaMMHON CUCTEMBI

Takxe mOpeIyCMOTPEH BapHUaHT BBIIOJHEHUS WHIUMBUIYaIbHOIO 3aJaHusl 1O BBIOPAHHOMN
CTYACHTaMH TeMaTHKe. B 3ToM citydae TeMy, TEXHOJIOTUU Pa3paboTKH MPOTrPaMMHON CHCTEMBI U
00BbeM BBIMOJIHSAEMONW pabOThl MO KaXKIOW JabOpaTopHON padOTe CTYAEHTHI COIJIACYIOT C
npernoaBareneM. Takum oOpa3oM, peansyercs NepCoOHU(pUIMPOBAHHBIN MTOIX0/] B 00yUECHUH.

IIpu BBHIOOpPE mpeAMETHOW OO0JIACTH CTyAEHTaM pPEKOMEHIyeTcss He 3a0biBaTh 00
OTPaHUYCHUSIX, U3TT0KEHHBIX:

- B @epnepansHoM 3akoHe «OO0 OCHOBaxX OXpaHbl 3J0pOBBs IpaxkaaH B Poccuii-ckoit
®enepaunn» ot 21.11.2011 Ne 323-D3 B pen., neiictyromeii ¢ 01.04.2024 rona;

- B @enepanpaom 3akoHe «O0 obpazoBanuu B Poccmiickoit denepamum» ot 29.12.2012
N 273-D3;

- B ®enepanbHoM 3akoHe «O0 oxpaHe 370pOBbs IPakJaH OT BO3JACHCTBUS OKPYKaAIOIEr0
TabauHOTO JIbIMa, MOCIEACTBHUI MOoTpebieHns Tabaka Uiy MoTpeOIeHHs] HUKOTHHOCO AepIKaIlen
npoaykum» ot 23 despains 2013 r. Ne 15-03;

- B @enepanbHoM 3akoHe «O TOCYAapCTBEHHOM pETyJIUPOBAaHUU TPOU3BOJACTBA U
000poTa 3TUIIOBOIO CHUPTA, AIKOTOJBHOM U CIUPTOCOAEPKALIEH MPOAYKIHUU U 00 OrpaHUYEHUN
noTpebseHus (pacuuTHsl) AIKOTOIbHOM npoayKiuu» ot 22.11.1995 Ne 171-03;

- Ycrase By3a.

Crpykrypa u opma otyeTa 0 1abopaTopHOM paboTe

1. TuTynabHBIN THCT

2. 3ajaHue Ha BBIIIOJIHEHHUE JIa0opaTOpHOU paboThI

3. Ilopsiiok BBIOJTHEHUS PAOOTHI.

[Tpu >TOM TeKCcTOBas YacTh pabOTHI JOTOIHIETCS CKPUHIIOTAMH, TTOKA3BIBAIOIIMMHU BCE
ATaIlbl BHIMOJIHEHUS 3a/1aHUs Ha J1abopaTopHyto padoTy.

4. BeiBoJIbI O TIpoJIeTIaHHOM paboTe B opmare scce

5. CIMCOK UCTIOJIb30BaHHBIX HCTOYHUKOB

6. [Ipunoxenus (mpu HEOOXOAUMOCTH)

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O J1AO0OPATOPHOM padboTe
Odopmnenre HEOOXOIUMO TPOU3BOIUTH B COOTBeTcTBHE ¢ [lpaBuma odopmiieHus
TekcTOBbIX JokymenToB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue ykasanus no océoenuio mamepuana 1a00pamopHvix pabom umeomcs 8 uoe
91eKmponHbIX pecypcos oubruomexu I'VAII u cucmemor LMS

1. TectupoBaHre W KOHTPOJb KauecTBa IPOrpaMMHOro obecredyeHus : [
DnekTpoHHBIN pecypc| : yueOHoe mocobue / E. JI. Typuenxkas, A. B. ArpanoBckuii, A. A.
Cennos ; C.-Iletep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE JaH. -
Canxkr-IlerepOypr : M3a-Bo 'VAIL 2023. - 118 c.

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

3. MHorodyHKITHOHAIbHBIE WH(POPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HHTETPAIMH
NPUKIIAJHBIX MPOTPaMMHBIX cpefl : yueOHoe mocobue / A. B. Arpanosckuid, E. JI. TypHeukas ;



C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE naH. - CaHKT-
[TerepOypr : M3a-Bo 'YAII, 2022. - 91 c.

4. MeToIo/IoTUH U TEXHOJOTHUU TPOSKTUPOBAHUS HH(POPMAIIMOHHBIX CHUCTEM : |
DIIEeKTPOHHBIN pecypc] : yueOHo-MeToanueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIC
naH. - Cankrt-IlerepOypr : U3n-so I'YAIIL 2021. - 111 c.

S.

11.5. Metoauueckue ykazaHUs [Uig OOy4aroUIMXCA IO MPOXOXKIACHUIO KypCOBOTO
IPOCKTUPOBAHUS/BBINIOJIHEHHUS KYPCOBOH palbOThl (He npedycmompeno yueOHviM HAAHOM NO
OaHHOU OucyuniuHe)

11.6. Mertoauueckue yKazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHACT PadOTy O
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHSI.

Jiis oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSTENbHAsI padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENFHONW paboTHI, y oOydaromerocst GopMHpPYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC‘-II/IBaeT BBICOKHUHU
YPOBEHb YCIICBACGMOCTH B TIEPUOJ OOYYEHHS, TIOMOTaeT IOJIYYUTh HABBIKM IOBBIIICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MeToauyeckMMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOIHEHUIO KOHTPOJIBHBIX PaldOT (11 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

Memoouueckue ykazanus no oceoeHuro mamepuana Ousi CAMOCHMOSAMENbHO20 U3VYEeHUs
umeromcs 6 guoe d1eKkmponHuIx pecypcog obubnuomexu I'VAIl u cucmemor LMS

1. Typueukas, E. JI. I[lporpamMMHas uHxeHepus. MHTerpaunoHHBIH MOAXOA K

paspabotke / E. JI. Typueukas, A. B. ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2023. — 216

c. — ISBN 978-5-507-46898-0. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/352307
2. TectupoBaHre W KOHTPOJIb KauecTBa MPOTPaMMHOIO OOeCHeYeHUs [

DOnekTpoHHBI pecypc| : yuebnoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
Cennos ; C.-Iletep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIEC JaH. -
Cankr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-TIPOrpaMMUpPOBaHus : yueOHoe mocobue / A. B. ArpaHoBckuii,
B. C. [laBnos, E. JI. Typuenkas ; C.-Iletep0. roc. yH-T a’3pokocM. pudopoctpoenust. - CIIO. :
Uzn-so I'VAII 2018. - 135 c.

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

5. MHuorodyHKIIMOHaTbHBIE MH(POPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HWHTETpaIlUN
MPUKIIAIHBIX MPOTPaMMHBIX cpesl : yueOHoe nocobue / A. B. Arpanosckuii, E. JI. Typuenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE naH. - CaHKT-
[TetepOypr : U3n-Bo I'YAII, 2022. - 91 c.

6. MeToonoTu U TEXHOJOTHH TPOSKTUPOBAaHUS WH(DOPMAIMOHHBIX CHUCTEM : [
DIeKTPOHHBIN pecypc] : yaueOHo-MeToanueckoe nmocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.



JI. Typueukas ; C.-Ilerep0. roc. yH-T a’dpoOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAIL 2021.- 111 ¢

11.7. Metoauyeckue yKazaHUs I OOYYarOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTHU MPEIyCMAaTPUBAET KOHTPOJIb KauyecTBa 3HAHUU
00ydJaroumxcs, OCyIlIECTBISIEMOT0 B TEUEHHE CEMECTpa C IIEJIbI0 OILICHUBAHUS XO0/1a OCBOCHUS
JMCITUTUINHEL.

Texkymuii KOHTPOJb YCHEBAEMOCTH MPOBOJIUTCA B COOTBETCTBUM CO CTAaHAAPTOM
opranuzanuu ['YAIl cucrembl MeHemkMeHTa KauecTBa 3.76 «lloyioxeHne o TeKyleM KOHTPOJIe
YCIIEBaEMOCTH U MPOMEKYTOYHOH aTTeCcTally CTYACHTOB U acnupanToB I'YAIL, oOyuarommxcs
1o 00pa3oBaTeIbLHBIM MPOrPaMMaM BBICIIIET0 00pa30BaHUs» Ha OCHOBaHMH mpukasza ['Y AIL

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIAECTCS C YYE€TOM CBOEBPEMEHHOCTH,
MOJIHOTHI U KAa4eCTBA BBIMTOJIHEHUS JIAOOPATOPHBIX PadOT, COOTBETCTBUSI OPOPMIICHUS OTYETOB
HOpMaTUBHBIM TpeboBanusiM ['YAIIL, npaBUIBHOCTM OTBETOB Ha KOHTPOJbHBIE BOIPOCHI, a
TaKX€ aKTUBHOCTH Ha JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSX.

Pesynbrarhl TEKyIIEro KOHTPOJS YCIEBAEMOCTH YYUTBHIBAIOTCS TPU TPOBEACHUH
MIPOMEKYTOUHOM aTTECTallMy Hapsiiy C OTBETAMHM Ha SK3aMEHALIMOHHBIE BOMPOCHI, MOCKOJIbKY
OTpaXaroT C(HOPMUPOBAHHOCTH MEPEUUCIICHHBIX B TaOmuIe | KOMITETESHIIMI C TOYKH 3pEHUS
MPUOOPETEHHBIX YMEHUN U HABBIKOB.

J1Jis ToJTydeHus aTTeCTalluy 110 TEKYIIeMY KOHTPOJIIIO CTYICHTY HE00X0IUMO:

1. 3anuTUTL He MeHee 25% OTYETOB OT BCEX JIAOOPATOPHBIX CEMECTPa U BHUIOKHUTH UX B
JUYHBIA KaOWHET;

2. BBIIIOJIHUTD U 3aIIUTUTh OTYETHI HE MeHee 25% MpaKkTUYeCKUX 3aaHuM,

3. moceTuth HEe MeHee 75% OT 00I11ero KOJu4YecTBa MPEAYCMOTPEHHBIX YUEOHBIM IIAHOM
3aHATUH, a TAKKE aKTUBHOE Y4aCTHE HA MPAKTHUYECKUX U JIEKIIMOHHBIX 3aHATUAX

11.8. Metoauueckue yka3zaHus A 00y4aroUIMXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTECTaIUH.

[IpomexyTouHas  arTectanus  OOydalOIIUXCs — MpeAycMaTpUBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOYyYEHHS MO AUCHUIUIMHE. OHA BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpOIECcCe
M3Yy4YEHUsI BCEH MUCIUIUIMHBI WU €€ YacTH, HAaBBIKOB CaMOCTOSITEIILHOM pabOoThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOM OIEHKON «OTIUYHO,
«XOPOLIOY, KYJOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEILHOY.

Jlst momycka K 9K3aMEHY CTYJIEHT 00si3aH BBITIOJHUTH M 3alTUTUTE 75% mabopaTopHBIX
paboT M yCHENHO 3aBepIIuTh 75% SJIEMEHTOB TEKYIEro KOHTPOs. HeBbIoNMHEHHBIE 3a/1aHus
CTYJICHT CIAaeT MpernojaBaTeNi0 Mepea HadaJioM JK3aMeHa, B CIydae WX YCHENTHOW 3alluThl
JOTTYCKaeTCs K DK3aMEeHY Ha OOIIMX OCHOBaHMsX. MITOroBas oleHKa Mo 3K3aMeHy (hopMUpyeTcs
Ha OCHOBAaHWHU OIICHOK, MOJYYEHHBIX B XOJI€ TEKYIIETO KOHTPOJS, W OLEHKH, MOJYYCHHOU B
pe3ynbTaTe YCTHOTO OTBETAa Ha JK3amMeHe. Takke IpU BBICTABIEHUM HWTOTOBOM OLEHKU
yUIUTBIBaeTCSI (AaKTOp TIOCENIAEMOCTH  JICKIIMOHHBIX 3aHATHH. B ciydae OTCYTCTBUS IO
HEYBKUTEIbHBIM MPUYMHAM Ha Oonee yem 50% nekuuii, OTKa3a OT BHIIOJHEHUS 3aJaHUil Ha
JIEKIIMOHHBIX 3aHATUAX CTYJICHTY Ha DK3aMEHE MOTYT OBITh 3aJlaHbl JIOTIOJTHUTEIBHBIC BOITPOCHI
M0 TeMaM, KOTOpbIe ObUTH UM HE M3y4YEHBI B IOTHOM 00bEeMe.

Jlis  ycremHoro MNpOXOKIEHUS MPOMEXKYTOYHOM arrecTanuu B (opme SK3amMeHa
oOydaromuiicss JOHKEH MPOJIEMOHCTPUPOBATh COOTBETCTBHE KPHUTEPUSM OIICHKH YPOBHS
chopMUPOBAaHHOCTH KOMITeTeHIIMHA (Tabnuia 14), a TakKe BBITIOJHHUTH, BBUIOXKUTH OTYETHI B
JUYHBIN KaOMHET M YCIENIHO 3alUTUTh He MeHee 75% nabopaTopHbIX paboT.



[IpomexxyTouHbIN KOHTPOJIb  YCIIEBAEMOCTH MPOBOAUTCS B COOTBETCTBUU CO
crangaproM opranusanuu ['YAII cucrembl MeHemxkmeHTa KadectBa 3.76 «llonoxkenue o
TEKYIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOUHOW aTTeCTAllMM CTYJIEHTOB M aCIHUPAHTOB
['VAIL, oOywarommxcs 1o o00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIEIO O0pa30BaHUA» Ha
ocHoBanuu npukaza ['YAII u «O MOxynbHO-PEUTHHTOBOM CUCTEME OLIEHKH KadyecTBa y4eOHOMH
paboTel cTyaeHToB B ['Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MCHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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