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AHHOTaNIMA

Huctummuaa «[IporpaMmHas MHXXEHEpHS» BXOJHUT B OOPa30BATEIBHYIO MpOrpamMmy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata II0 HAMpPaBJICHUIO MOJATOTOBKH/
cnenuanbHoct  09.03.03  «llpuknannas wuHbopmaTuka» HampaBieHHOCTH «[IpukiagHas
nH(popmaTuka B nHGOpMaoHHOH cheper. ucuummmna peanmmnsyercs kadenpoit «Ned 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

TIK-1 «Cr1oco0HOCTh MPOBOJAUTH o0cienoBanue OpraHu3aIui, BBISIBIISITE
UH(POPMALIMOHHBIE TOTPEOHOCTH TOJdb30BaTeNel, (OpMHUpOBaTh TpeOOBaHMS 3aKa3yhKa B
pamMKax BBIIOJIHEHUs pPa0OT MO NpPOeKTy co3aaHus (MoauduKaluu) M COMPOBOXKICHUS
UH(POPMALIMOHHON CUCTEMBI»

[TIK-2 «CnocobnocTs pa3zpabaTeiBaTh npoToTHIB MC, mpoekTupoBaTh U pa3padaThiBaTh
mu3aitn IC, TecTupoBaTh MPUKIAAHOSTIPOrpaMMHOE 00ecrieueHre B paMKaxX BBHIIOJHEHUs padoT
U yIpaBiieHHus paboTamH 1o co3aanuio (Moaudukanun) u conpoBoxaenuto UC»

[MK-3 «CrmocoOHOCTh TPOEKTUPOBATh (MOAUPUIIMPOBATE) WH(DOPMANUOHHYIO CHCTEMY
10 BHJIaM 00eCIIeUEeHUsD

[IK-4 «CnocoOHOCTh  COCTaBIIATH W COTJIACOBBIBATH  TEXHHUKO-3KOHOMHUYECKOE
000CHOBaHHE MPOEKTHBIX PEIICHUN U TeXHUUYECKOE 33/laHHue Ha pa3paboTKy (MOAM(PHUKALUIO) U
conpoBoxaeHue NC»

[TK-7 «CniocoOHOCTh MPUHUMATh YYaCTHE BO BHEIPEHUH WH(OPMALIMOHHBIX CHCTEM

I[IK-9 «CnocoOHOCTh OpraHU30BBIBaTH IPOLECC TECTUPOBAHHUA U  IPOBOAUTH
TecTHpoBaHue (BepuHUKAIIIO) HHHOPMAITMOHHBIX CUCTEM)

INIK-10 «CrocobHoCTh pa3paboTku 0a3bl JaHHBIX B pPaMKax BBIIOJHEHUsS pPadOT W
yrpaBieHus padoTaMu 1O CO3AaHMI0 (MOAU(HUKAIINN) U conpoBoxaeHuI0 MC»

OpPTraHMU3AIMOHHBIX, WH)XCHEPHBIX M TEXHUYCCKHX IPHHIIMIIOB, MOJIEICH M METOIOB
co3nganust 3¢(HeKTUBHO (PYHKIMOHUPYIOUIETO W KAYECTBEHHOTO MPOTPAMMHOI0 OOECIeUeHUsI.
[TpuBeneHbI MPUMEPHI COBPEMEHHBIX HAYYHBIX M MPAKTUYECKUX JTOCTIDKEHUH TIpU pa3paboTke
COBPEMEHHBIX MPOTPAaMMHBIX MPOJYKTOB. YJENEHO BHHMAaHUE peajHu3alid U TECTHUPOBAHHIO
BEO-TIPUIIOKEHUI.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cleayromme (QOopMbl OpraHU3alUud
y4eOHOT0 TMpoIriecca: JISKIUH, JIa0opaTopHbIe pabOThI, CAMOCTOsITEIbHAS paboTa 00yJaronerocs.

[IporpaMMo#l NUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOIINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



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

[lenbto npenoaaBaHus AUCLHUILIMHBI ABISETCA 00ydeHHE CTYIEHTOB IIPUHIMIIAM, METOjaM
U TEXHOJIOTUAX, MCIIONB3YEMbIX B HHKEHEPHOM LIMKJIE CO3JAHUS CJIOXKHBIX IPOrPaMMHBIX
CHCTEM, BKJIIOYas BEO-TPUII0KEHUS/CUCTEMBI.

B xone wm3ydeHusi AMCHMIUIMHBI PaccMaTpUBAIOTCS BOIIPOCHI, CBSA3aHHBIE C aHAIU30M
IpeaMETHON 001acTH U BblJENIEHMEM TpeOOBaHUI K pa3padaTbiBaeMOil IPOrpaMMHOI CHUCTEME.
N3yuatoTcst 0a30Bble apXUTEKTYPHBIE MOJENIN TMPOTPAMMHOIO OOECIEUYeHHUs, HarpHMep,
CEPBHCHO-OPUEHTHPOBAHHAsl APXMTEKTYpPa, W OCHOBHBIE IIPOEKTHBIE XapaKTEPUCTHKU:
MOJYJIbHOCTh, MH(OPMAIIMOHHAS 3aKPBITOCTh, CIOXKHOCTb, CBA3HOCTb, CIEIUICHHE U METPUKU
JUId MX OLEHKH. PaccMaTpuBarOTCs MNPOEKTUPOBAHMIO KAYECTBEHHBIX U YHOOHBIX JUIS
MOJIb30BaTEe  4YeJIOBEKO-MAallMHHBIX  HHTepdeiicoB. M3yuaioTcst  0a3oBble  MOHATHA
TECTUPOBAHUS MIPOrPaMMHOI0 o0ecreyeHus. AKIIEHTUPYETCsl BHUMaHHUE CTYIEHTOB Ha TOM, UTO
cnennukoil MHPOPMALMOHHON MHIYCTPUU SIBIISICTCS KOJUICKTHBHBIN TpY[, BOBIICKAIOUINA B
IPOM3BOJICTBO CHELMAIUCTOB Pa3HOIO NPOPUIN U ypOBHA NOAroToBKU. [loka3piBaeTcst pa3BuTHE
MEXIyHAPOJHON CHCTEMBI CTAaHIAPTOB MPOU3BOACTBA HHPOPMAIIMOHHBIX cucTeM. Criymiarenen
OPUEHTUPYIOT Ha TO, YTO OoOecleYeHne KaueCTBEHHOr0 Mpoliecca MPOru3BOACTBA MPOrPAMMHOTO
oOecrieyeHHs TrapaHTUPYET HEOOXOIMMBIM YpOBEHb HAJEXKHOCTH M KauecTBa CO3/1aBa€MOTI0
UH(POPMALIMOHHOTO POAYKTa. 3HAUUTEIIbHOE BHUMAHUE YJIENIAETCSl TECTUPOBAHUIO BEO-CHCTEM.
B xone BBIMONHEHHS IHKIA MPAKTUYECKUX 33JaHUN CTYACHTHI IMOJy4alOT HaBBIK pabOTHI CO
CHEIUAIN3UPOBAaHHBIMU ITPOIPAMMHBIMM MHCTPYMEHTAaMU II0 TECTUPOBAHUIO MU KOHTPOJIIO
Ka4ecTBa MPOTrPaMMHBIX CUCTEM Ha MPUMEPE BEO-TIPUIIOKEHUIA.

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

1.3. IlepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOydYarolUiCcs AOMKEH 00JaiaTh CIeTyIOIUMU
KOMITETCHIIMSIMU WM UX JacTsAMU. KOMIETeHIINN ¥ WHIMKATOPHI UX JTOCTUKEHUS TTPUBEIACHBI B
Tadmmie 1.

Tabmuma 1 — I[lepeyeHs KOMITETEHIIMIM ¥ UHIUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynmna) Koza n HaumenoBanue Kon n HauMeHoBaHue HHIUKATOpa
KOMITETEHIINH KOMIIETEHIIAH JTOCTHKEHUS] KOMIIETEHIIAHN

I1K-1.3.1 38aTh MOAXOABLI 1 METOIMYSCKHE
MIPUEMBI IPOBEJICHUS 00CIIeTOBAHUS
OpraHu3alui 1 BbISIBICHUS
MH(OPMaLIMOHHBIX TOTpeOHOCTEN
MOJIb30BaTeNe B paMKax BBITIOIHEHUS padoT

[1K-1 CocobHOCTE
MPOBOANTH 00CIE0BaHNE
OpFaHHSaHHﬁ, BBIABJIIATH

UH(POPMaLMOHHbIE
U yIpaBJIeHHs pabdoTaMU 110 CO3/IaHUI0
noTpeOHOCTH
o (Mogudukanumn) u conpoBoxaeHuto NC
10JIb30BATENEMH,
IIK-1.V¥.1 ymers cocTaBisTh
dbopMupoBath

[TpodeccronanbHbie CTPYKTYPHPOBAaHHOE ONMCAHUE MPEIMETHON
TpeOOBaHMUs 3aKa34nKa B .
KOMITETCHITUH 00J1acTH J1JIsl BHEIPSHUS MHPOPMAITMOHHOM
paMKax BBITOJTHEHUS
CHCTEMBI, (POPMAITH30BaTh U
paboT 1o MPOEKTy
JOKYMEHTHPOBATh TPeOOBaHUS,

CO3/1aHUS .
npeabsaBIsieMble K pa3padaTbIBaeMOi

(MoaguduKanum) u - .
(Moaudupyemoii) k nHGOPMaLMOHHON

COTIPOBOKICHUS

uH(MOPMAIMOHHON cueremMe

p [IK-1.B.1 BnaseTs HaBbIKAMHU TOCTPOEHUS
CUCTEMBI

MOJIENIN TPeAMETHON 00IacTH U
(dbopManm3auy ONUCcCaHUs MPOEKTUPYEMOH




(MomupuIMpyeMoil) UHPOPMALIMOHHOM
CHCTEMBI

[1K-2 CnocobHocTh
pa3zpabaThIBaTh
npototunsl UC,
MPOEKTUPOBATH U
pa3pabaTeIBaTh JU3aliH
NC, TectupoBaTh

[1K-2.3.1 3HaTh METOJIBI U CPEJCTBA
MPOEKTUPOBAHMUSI, & TAKKE TUIIOBbIE
peLIeHHs U a0JIOHbI peaTu3aiuu
(MomuduKanyum) MPUKIATHOTO
MPOrPaMMHOTO O0ecTIieueHUs
[IK-2.VY.1 yMeTh NpOEKTUPOBATb,
paspabarbiBaTh (MOAM(PHUIMPOBATH) U

[Tpodeccuonanpubie
KOMIIETEHIIIH MPUKIIATHOCTIPOTPAMMHOE | TECTUPOBATh (BepU(UIIUPOBATH)
oOecrnieyeHre B paMKax IIPUKJIAIHOE IPOTPAMMHOE O0ECTIEUEHUE C
BBITIOJTHEHUS padoOT U MCIOJIb30BaHUEM TEXHOJIOTUH
yIpaBieHUs padoTaMu 10 | MPOTrPAMMUPOBAHHUS
CO3JaHUIO [1K-2.B.1 BnageTh HaBbIKaMU KOJUPOBAHUS
(MoguduUKanun) u Ha s13bIKaxX MPOTPAMMUPOBAHUS B paMKax
conpoBoxaenuto MC BBITIOJTHEHUS paOOTHI [0 MPOSKTUPOBAHUIO U
paspabotke (monudukanun) NUC
[1K-3.3.1 3HaTh pyHKUMOHATBHBIE U
TEXHOJIOTUYECKHE CTaHAAPTHI Pa3pabOTKu
MPOrPaMMHOT0 oOecreueHus1, mpoQPIn
MH(POPMAIIMOHHBIX CUCTEM
[TK-3 CnocobHOCTh popman
[1IK-3.VY.1 ymeTb npoeKkTupoBaTh
MIPOCKTUPOBATH
apxutextypy MC u pa3zpabarsiBath
[Tpodeccuonanbubie | (MOAUGMUIIMPOBATH)
MPOrpaMMHBIE PEIICHUS B PaMKaX
KOMITETCHIINH UH(pOpPMaAIMOHHYIO
BBITTOJIHEHHS pabOoT MO CO3/1aHUI0
CUCTEMY IO BUJIaM
(Mogudukanun) u conpoBoxaeHuto NC
obecrnieueHus
[1K-3.B.1 BnaseTs HaBBIKAaMU PaOOTHI C
COBPEMEHHBIMU UHCTPYMEHTAPUSAMHU
MIPOCKTUPOBAHUS U CO3TaHUS
(MonuuKanuu) HHPOPMALIMOHHBIX CHCTEM
I1K-4.3.1 3HaTh paBuIIa COCTABICHMUS,
IT1K-4 CriocobHOCTB ATanbl COIVIACOBAHMS U YTBEPKIACHUS
COCTaBJIATh U tpedoBanuii k C ¢ 3auHTepecoBaHHBIMU
COTJIACOBBIBATh TEXHUKO- | JIMIIAMH B PaMKaX BBITIOJIHEHUS palboOT MO
HKOHOMUYECKOE co3aHut0 (MOAU(UKAIIN) U
[TpodeccronanbHbIe A (MonmpuKan)
000CHOBaHME MTPOEKTHHIX | compoBoxaeHus MC
KOMITETCHIIH N
pemenuit u texunueckoe | [1K-4.B.1 BianeTs HaBbIKaMU COCTABJICHHUS,
3aJjaHue Ha pa3paboTKy COTJIACOBAHUS U YTBEPKICHUS
(MoauduKanuio) u TEXHUUYECKOT'0 3aJ]aHusI Ha pa3paboTKy
conposoxacHue NC (MonuuKkanuio) uHHOpMaMOHHON
CHUCTEMBI
[1K-7.3.1 3HaTh OCHOBBI TEXHOJIOTUYECKON U
METOI0JIOTUUECKON TTOAICPKKUA U 00yIeHUS
MOJIb30BaTENEH NpU BHEAPEHUHU
[1K-7 Cioco6HOCTH (Momudukanyn) HHOOPMAITMOHHBIX CUCTEM
NPUHUMATh y4acTHE BO [TK-7.Y.1 ymeTs 00pabaThIBaTh 3apOChl
[TpodeccuonanbHble p i y p p
BHEJIPEHUU 3aKa34yuKa Mo BOMPOCaM HCIIOIb30BAHMS
KOMITETEHIIMHI
UH(OPMAIMOHHBIX WH(OPMAIIMOHHBIX CUCTEM
CHUCTEM [IK-7.Y.2 ymeTph ycTaHAaBIMBATH

IporpaMMHoOe o0ecrieueHne, Heo0XoauMoe
st pynkunonupoBanus MC, B pamkax
BBINOJIHEHUS paboT U ynpasiieHus padoTaMu




M0 CO3JaHUI0 (MOAUPUKAIINN) U
conpoBoxkaeHUI0 NC

IIK-7.B.1 BnazeTh HaBLIKAMU CO3JaHUS
MOJI30BATEIBCKOM JOKYMEHTALINH K
BHEIPSIEMOH (MOAU(PUITPOBAHHOMN)
WH(OPMAITMOHHBIX CHCTEM

[1K-9 CriocobHOCTE
OpPTaHW30BBIBATH MTPOIIECC
TECTUPOBAHUSA U

[1K-9.3.1 3HaTh TEXHOJIOTUU U CTAaHAAPTHI,
perJaMeHTUPYIOIIe OPraHU3aIII0
Mpolecca TECTUPOBAHUS U BHITIOJTHCHHE
pabort o TectupoBanuio (Bepudukaruu) NC
IT1K-9.Y.1 ymeTh rpaMOTHO IPUMEHSATh
CTaHAapThl B 0071acTU MH(OPMALIMOHHBIX
TEXHOJIOTHH MPU TECTUPOBAHUU
(Bepudukarmm) MC o pasnuyHbIM
CIICHAPUSIM

[1K-9.B.1 BaageTh NpakTUYECKUM OIBLITOM

[TpodeccuonanbHble
KOMITETEHIIMH MIPOBOJNTH TECTUPOBAHUE | BEPUPUKALNNU U TECTUPOBAHUS
(Bepudukamio) KOMITOHEHTOB, TEXHUKaMU UHTETPALIMOHHOTO
UH(pOpPMAIIMOHHBIX TECTUPOBAHUS, UCTIPABICHUS J(EKTOB U
CHUCTEM HecooTBeTcTBUH B mu3aine 1C
[1K-9.B.2 Bnagets HaBbIKaMU pabOTHI B
cucteme ydera AeQeKToB s PUKCAUU
00Hapy>XKEHHS U TIOCIIEIYIOIIETO
ucIpaBlieHus1 HecooTBeTcTBHI B kone IC B
paMKax BBITIOJIHEHHS paOOT U yIIpaBIeHUs
paboTamu 10 co3aaHuto (MOAU(PUKAIIIN) U
conpoBoxaeHuo MC
I1K-10.3.1 3HaTh METOABI MOCTPOCHUS
ITK-10 CriocobHocTh . & P
MoOJIeJiel TaHHBIX U OpraHu3auu 6a3
pa3paboTku 6a3bl JaHHBIX .
JTAHHBIX, B COOTBETCTBUHU C aPXUTEKTYPHOI
B pPaMKax BBITIOJIHCHHS .
[TpodeccuonanbHble cnenuduKanyen Ipy pelieHu NPUKIaIHbIX
paboT u ympaBieHus
KOMIIETEHIINH 3a1aq

paboTaMu 1O CO3JaHUIO
(MonuduKkaumn) u
conpoBoxaeHuo NC

I1K-10.VY.2 ymers BepuuuupoBarhb
cTpyKTYpy 0a3 nanubix MC oTHOCHTENBHO
TpeboBanuit 3akazunka k MC

2. Mecro nucturuinHbEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHS. MOXCT 6a3I/IpOBaTBC$I Ha 3HaH

IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:

NudopmaninoHHbie CHCTEMBI U TEXHOJIOTUH,
TexHonoruu nporpaMMUpPOBAHUS,
PazpaboTka u cranmapTu3anus nporpaMMHb
ba3e1 7aHHBIX.

3HaHI/I$I, IMMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpualia JIaHHOM

HiX, paHEe HpI/IO6peTeHHHX O6y‘laIOIJ_[I/IMI/IC$I

1x cpencts u UT

JUCHUIINIIMHBI, UMCIOT KakK

CaMOCTOSTENIBHOE 3HAYECHHE, TaK U UCIIOJIb3YIOTCS MPU U3YYEHUHN APYTUX JUCHUTIINH:
[IpoexkTupoBanure HHYOPMALIMOHHBIX CHCTEM,

NudopmannonHas 6€30MacHOCTS,

TexXHUKO-9KOHOMUYECKOEe 000CHOBAHHUE MMPUHATUC PCHICHUA,

IIpOeKTHBIN NPAKTUKYM

3. O0beM u TpyaoemMm

KOCTb JUCIIUITIINHBI




Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeieieHHe dTOW TPYJOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIITMHbI

TpynoemMKocTs 110
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoi npoekt (padota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIHMHBI Jlexuma | 113 (C3) - JIP KII CPC
(dac) (dac) (qac) (dac) (gac)
Cewmectp 7

Paznien 1. OcHOBHBIE MOHATHS TPOTPAMMHOM

WHKeHepUH. Moienn, MeTOJJOJIOTHHA | TPaKTHKH 1 - - - 3

pa3paboOTKH MPOrPaMMHOT0 00ECIICUCHSI.

Paszen 2. [InanupoBanue npouecca paspaboTku 1 - 2 - 2

Pasnen 3. AHanu3 npeaMeTHoN 001acT U 5 i 4 i 3

TpeOOBaHU K MPOrpaMMHOMY O0eCIIeYEeHHIO.

Paszzen 4. TeXHOIOrUU IPOrPAMMHBIX HHTEPENCOB 2 - 2 - 3

Paznien 5. IlpoekTupoBaHue 1MOIb30BATENBCKOTO ) ) ) ) 3

uHTepdeiica

Pasnen 6. Bepudukanus u TeCTUpOBaHHE 5 i 8 i 3

IPOTrPaMMHOT0 00eceUeHHsI

Paznmen 7. TectupoBaHue KIMEHTCKON YaCTH, CETEBBIX 4 ) 10 ) 1

MOJIKJIIOYCHHUI U CEPBEPHOM YacTH BeO-NPUIIOKHUN

Paszzen 8. ABroMaru3aius TeCTUPOBAHHUS 4 - 8 - 2

Paznen 9. OGecneuenune kauecTBa MPOTrPaMMHBIX 1 ) i i 1

CUCTEM

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




[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIOJIHEHUH
OoOy4JaloIMMUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pas3esioB U TEM JIEKIIMOHHOTO IIUKJIA

HOMep pasaciia Hazsanwne u COACPIKAHUE PA3aCJIOB U TEM JICKIIMOHHBIX 3aHATUH

1 OcHosHble noHamus nPocpammHou uHdicenepuu. Memooonozuu
paspabomxu nPocpamMMHO20 0becnedenus.

[TpoGiieMbl  pa3pabOTKH  CIOXKHBIX MPOTPAMMHBIX ~ CHCTEM.
Kvi3HeHHBII 1MKJI W 9JTanbl  pa3paboTKU  IPOrpaMMHOTO
oOecrieyeHUs.  OBOJIIOIMS ~ MOJAENEH  KU3HEHHOro  IUKJa
nporpaMMHOro  obOecrneuenus. Krnaccuueckas  TEXHOJOTHS.
TexHomoruu ObIcTpoil pa3zpaboTku. COBpeMEHHBIE TEXHOJIOTHUHU
npoekTrpoBanus. Agile-MeTo 001,

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3auaAmusL: KOMOUHUPOBAHHASL NeKYUsL C leMeHMAaMU NeKyUu-
becedvl U IeKyuu ¢ 0eMoHcmpayuel ciauos.

2 IInanuposanue npoyecca pazpabomxu

Opranuzanus nporecca ynpaBieHUs TPOSKTaMH.
IIpedycmompena unmepaxmuenas ghopma nposeoetus.
3aHAMUA: KOMOUHUPOBAHHAS NEKYUSL C DNeMEHMaMU JIeKYUul-
becedbl U leKyuU ¢ 0eMoHcmpayuell ciatoos.

3 Ananuz npeomemnoti obnacmu u mpebo8aHuil K NPoSPaAMMHOMY
obecneyeHur.

Bompockl, cBs3aHHBIE € aHAIM30M TPEIMETHOW 00IacTh H
BBIJICJIEHHEM TPpeOOBaHUH K pa3padaTbiBaeMOi NPOrpaMMHOI cuCTeME.
Tpebosanus mo K.Burepcy. BusyanbHble cpeicTBa MPOEKTHPOBAHUS
nporpaMmHbIX cucteM. Juarpammsl UML. [Iuarpamma BapuaHTOB
ucrionb3oBauust.  [Ipedycmompena — ummepakmuenas — gopma
npogedeHUs 3aHAMUS. JIeKYusi ¢ 0eMoHcmpayuel ciaioos.

4 Texnonocuu npoepammHsix unmepgpecos.

MoHoUTHas apXUTEKTypa, MIa0JOHBI HHTETPAlMU HH(POPMAIIMOHHBIX
CHCTEM, CEpBHC-OPUCHTHPOBAHHAS apXUTEKTYpa, MHKPOCCPBHCHAs,
NPUKIIAIHBIE TIporpaMmublie nHTepdeiicer (API). OcHOBHBIE THITBI BEO-
API, unterpanms Ha ux ocHoBe Websocket, GrafQL, OeccepBepHas
ApXUTEKTypa.

IIpedycmompena unmepaxmusHas ¢hopma nposedeHus

3anAMUA. JeKYus ¢ 0eMoHcmpayuel ciaoos.

5 IIpoexmuposanue nonbzosamenbcko2o unmepgetica
[IpoextupoBanue nHTepdeiica monp3oBarens Ha ocHoBe Ul/UX-
MeTonoB. [IpoekThpoBaHME CTPYKTYPHI BEO-TIPHUIIOKEHUS H
CO3/1aHMe MAKETOB CTPAHUI] BEO-NPHIIOKEHHS

6 Bepugukayus u mecmuposanue npocpammHo2o obecneyeHus.
CTpyKTypHOE TECTMpPOBAHHE MPOrPaMMHOTO OOECTeUeHHUs.
ODYHKIMOHAIBHOE TECTUPOBAHHME MPOTPAMMHOIO 00eCHeYeHHUs].




Oco0eHHOCTH TECTHPOBAHHSI METOJIAMHU «UIEPHOTO» U «OEIoro)
amukoB.  CraTMyeckoe UM JMHAMUYECKOE€  TECTHUPOBAHUE.
TectupoBaHue  3JIEMEHTOB.  Te€CTUpPOBAaHUE  HWHTETPALIUH.
Bepudukanusa. JlokymeHTHpOBaHHE IIpolecca TECTHUPOBAHHUS.
Ilpedycmompena  ummepakmueuas — @opma  nposedeHus
3auAMUsL: 1eKyus ¢ 0eMoHcmpayuel clauoos.

7 Tecmuposanue KIUeHmMCKOU 4acmu, CemesvlX NOOKMOYEHUl U
cepBepHoll Hacmu 6e0-npuioNCHULL
TectupoBanue KJINEHTCKOU 4acTu c IIOMOLIBIO
CIIeIIUATTU3UPOBAHHBIX IPOrpaMMHBIX WHCTPYMEHTOB.
TectupoBanue CETEBBIX MOAKITIOYCHHI CpelcTBaMU
WHCTPYMEHTOB BeO-pa3paboTumka. TecTupoBaHHE CEpBEPHOU
qacTu BEO-TIPUIIOKECHHUH, BKJIIOUast 6azy JTAHHBIX.

Creunanu3upoBaHHble 00JaYHble HHCTPYMEHThI TECTUPOBAHUS.
IIpedycmompena  ummepaxkmuenas  ¢opma  npogedeHus.
3auAmMuUsL: 1eKyus ¢ 0eMoHcmpayuell ciaioos.

8 Asemomamuzayus mecmupoeanusl

ITpoekr Selenium. ®peiiMBopkr TecTHpoBaHuUs. IlaTTepHBI
TECTHPOBaHUs BeO-npuiiokeHuit Ha npumepe Page Object.
Ilpeoycmompena  ummepakmueuas  ¢gopma  npogedeHus
3AHAMUSL: TeKYUsi ¢ OeMOHCmpayuel ciauoos.

9 Obecneuenue kauecmea NPocPAMMHbBIX CUCEM

Onpenenenve kadectBa [10. Mogenn kawyectBa. YmpaBieHHE
KadecTBOM pazpadorku [10.

Ilpeoycmompena  ummepakmueuas — ¢gopma  npogedeHus
3AHAMUSL: TeKYUsi ¢ 0eMOHCmpayuel Ciauoos.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel npakTU4eCKuX | TpyaoeMKOCTh, |MIPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

| |

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaumenoBanme nabopaTopHbix paboT TpynOEMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 7
1 | Opranuzamus npolecca TECTUPOBAHUS B 2 2 2
00J1a4HOI cucTeMe yIpaBIeHHsI MPOCKTaAMH
2 | TecTtupoBaHUE KIMEHTCKON YacTH BeO- 2 2 5,6




IPUIOKEHUN

3 | Pa3paboTka TecT-KeicoB 4 4 6

4 | ®ukcanus nedexra B 001auHOM Oar- 2 2 7
TPEKHHT'OBOI CHCTEME

5 | TectupoBanue Ha ocHoBe UML-nuarpammel 4 4 3,5
aBTOMAaTa

6 | TectupoBanue Ha ocHOoBe CSS-cenexTopoB u 4 4 7,8
XPath-myreit

7 | Pa3paboTka cueHapusi TECTUPOBAHUS B 2 2 8
Selenium IDE

8 | ABTOMaTH3MPOBAHHOE TECTUPOBAHHE C 4 4 8
nomotikio Selenium webdriver u PyTest

9 | TectupoBaHue CETEBBIX MOIKIIOUYCHUN C 2 2 7
MIOMOIIIbI0 HHCTPYMEHTOB BeO-pa3paboTInKa

10 | Tectupoanue API ¢ momonisro Postman 4 4 4.7

Bcero 34 34

4.5. KypcoBoe npoeKkTHpoBaHH€e/ BHIIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOSITENNbHON PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania 6 6
qucturaHbl (TO)
KypcoBoe npoektrpoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beimonnenue pedepara (P)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
KontpossHble pabotsl 3a04HuKoB (KP3)
IToaroToBka K MpOMEKyTOYHOU 5 5
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONIUXCS TT0 TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHHUH
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaulle 8.




Ta6mmia 8— [lepeueHp meYaTHBIX W DIEKTPOHHBIX YYCOHBIX U3JaHUN

HIudp/
URL aapec

bubnuorpaduyeckas ccpuika

KomaectBo 3xk3eMIuIsipoB B
oubnmoTexe
(KpoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

9BC Jlanb

Typueukas, E. JI. [IporpaMMHas HH)KEHEpUS.
WNHuTerpannonnslid moaxoy k paspadortke / E.
JI. Typueukas, A. B. ArpaHoBcKkuH. —
Cankr-Ilerepoypr : Jlans, 2023. — 216 ¢c. —
ISBN 978-5-507-46898-0. — Teker :
9JEKTpOHHBIM /  JlaHb  :  3JIEKTPOHHO-

OMOIMOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/352307

9BC Jlaub

Typueukas, E. JI. [IporpamMMHas UHKEHEpHSL.
TectupoBaHre ¥ KOHTpPOJb  KayecTBa
OpOTPaMMHOTO  o0ecriedeHuss : y4deOHOe
noco6ue s By3os / E. JI. Typueukas, A. B.
ArpanoBckuil. — Cankr-IletepOypr : Jlanb,
2025. — 172 ¢. — ISBN 978-5-507-51677-
3.— Tekcr: oanekrponnsidi / Jlanb
JJIEKTPOHHO-OMONIMOTEYHAass  cucTemMa. —
URL: https://e.lanbook.com/book/455672
(mara oOpamenus: 09.03.2025). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINICH.

Ob I'VAIIL

TectupoBaHre ¥ KOHTPOJb  KauyecTBa
MIPOrpaMMHOTO o0ecrieueHus [ DIeKTPOHHBIN
pecype] yuebnoe mocobue / E. JL
Typneuxas, A. B. ArpaHoBckuii, A. A.
Cennos ; C.-Iletepb. roc. yH-T a’3poOKOCM.
npuOOpPOCTPOEHUS. - DJIEKTPOH. TEKCTOBBIE
nad. - Canxt-IletepOypr : U3za-so I'YAIL,
2023. - 118 c.

Ob I'VAII

MeTo10710THH ¥ TEXHOJIOTHHI
MPOSKTUPOBAHMS HH(DOPMAIIMOHHBIX CHCTEM :
[ DnexkTpoHHBIN pecypc] : yueOHO-
MeToaudeckoe nocobue / A. B.
Arpanosckuii, B. C. IlaBnos, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3pOoKOCM.
pruOOPOCTPOCHHUSI. - DITEKTPOH. TEKCTOBBIE
naH. - Cankr-IlerepOypr : U3n-so I'VAIL,
2021.- 111 c. -

Ob I'VAIIL

MHorogyHKIHOHaIbHbIE THHOPMAIIMOHHbBIE
CHUCTEMBI Ha OCHOBE MHTErpaluu
MPUKIIAIHBIX IPOrPAaMMHBIX Cpe]l : yueOHOoe
nocobue / A. B. Arpanosckuii, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIE
naH. - Cankr-IlerepOypr : U3n-so I'VAIL,
2022.-91 c.

3BC
Opaiit

I'nunenko, U. I'. Texnomorus paspaboTku
IpOrpaMMHOTro obecrieueHus : yuebHoe
nocooue BO/ U. I'. 'nunenko, ®@. ®. [1aBnos,
. YO. ®enopoB. — Mocksa : U3garenbcTBo




FOpaiir, 2022 — 235 ¢c. —
(ITpodheccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-05047-9. — Tekcr :
anextpoHHsii / DbC FOpaiT [caitT]. —
URL.: https://urait.ru/bcode/438444 (nara
obpamenus: 15.07.2022).

OBC
Opaiit

UYeprkoBa, E. A. TlporpammHasi UH)KEHEPHUSL.
BusyanpHOoe MosierpoBaHuE MPOrPaMMHBIX
CHCTEM : YYeOHHUK 15l By30B /

E. A. UepTkoBa. — 2-€ u3., UCHp. U JOM. —
Mocksa : U3narensctBo HOpaiit, 2022. —
147 c. — (Bpicmiee oOpa3oBaHue). —

ISBN 978-5-534-09172-4. — Tekcr :
anextpoHHsii / DbC FOpaiT [caitT]. —
URL.: https://urait.ru/bcode/452749 (nara
obpamenus: 15.07.2022).

Ob I'VAIIL

Pa3paboTka BeO-TipHUIoKeHUI

cpeactBamu si3bika PHP : [ Dnextponnsiii
pecypc] : yaebHOe mocodue / A. B.
Arpanosckuii [u np.] ; C.-Iletepb. roc. yH-T
a’pPOKOCM. TPHOOPOCTPOCHHS. - DIEKTPOH.
TekcToBbIe naH. - CII6. : U3n-Bo I'VAII,
2018.- 121 ¢

Ob I'VAIIL

TecTupoBaHue BEO-NPUITOKCHHH :

[ DnexTpoHHBIH pecypc] : yuebHOE TTocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc.
YH-T @3POKOCM. IIPUOOPOCTPOEHUS. -
OneKkTpoH. TekcToBble AaH. - CII6. : U31-Bo
I'VAIL 2020.

Ob I'VAII

[TporpaMMupoBaHre HHTEPAKTUBHBIX BEO-
MPWIOKEHUH : [ DJIEKTPOHHBIN pecypc] :
yuebHoe mocodue / A. B. ArpaHoBckuii [u
ap.] ; C.-Tletep6. roc. yH-T adpOKOCM.
npuOOPOCTPOCHHUSI. - DITEKTPOH. TEKCTOBBIE
nman. - CII6. : U3n-Bo I'YAIL 2019. - 91 c.

9BC
Znanium

BBeneHue B mporpaMMHYIO HHKEHEPHIO :
VYuebnuk / B.A. Aatunos, A.A. byOHOB,

A H. IIsuekun, B.K. CromuneB. — MockBsa :
KYPC: UHOPA-M, 2020. — 336 c. - ISBN
978-5-906923-22-6. - TekcT : 3JIeKTpOHHBIH. -
URL:
https://znanium.com/catalog/product/1035160
(mata obpamenus: 15.07.2022). — Pexxum
JIOCTYTIA: 10 MOJATMMCKE.

3BC
FOpaiir

Yepubiues, C. A. [IpuHIMIBL, TATTEPHBI U
METO/I0JIOTUHU pa3pabOTKH MPOrpaMMHOTO
obecrieueHus : yueOHOe mocoOue st By30B /
C. A. YepnbieB. — MockBa : 3narenbcTBo
IOpaiir, 2022. — 176 c. — (Bricmee
oOpasoBanue). — ISBN 978-5-534-14383-6.
— Texkcr : anexkrponHsblil / OOpa3oBaTenbHas
miatdopma KOpaiir [caiit]. — URL:



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

https://urait.ru/bcode/497029 (nara
obpamienus: 15.08.2022).

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

https://stepik.org/course/116411 | Tectuposanue I10 ¢ Hyns no Cnenunanucra

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

https://stepik.org/course/512 Python: 0CHOBBI U IPUMEHECHHE

https://stepik.org/course/118842 | Bcenennas TectupoBanust, win Kak cTath TECTHPOBIIMKOM

ABTOMaTI/ISaHI/IH TCCTHUPOBAHUA C IIOMOIIBIO Selenium u

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

https://stepik.org/course/2614 basbl 1aHHBIX

8. Ilepeuenb MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymma 10— [Tepeyers mporpaMmmMHOTo o0ecreueHus

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS

CrnenunamusupoBadHas taboparopust «Hazpanuey 52-19, 52-17, 52-15

10. OmeHoOYHBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOM aTTeCTaI[uu




10.1. CoctaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TPOMEKYTOYHOM AaTTECTALNH
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIs IPOBEACHHS MPOMEKYTOUHOM aTTeCTaIluU

Buj npomMe)xxyTouHOM aTTecTaluu [lepeueHb OLIEHOYHBIX CPEJICTB

OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or11eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONOJHHUTEIBHOW JIMTEPaTyphI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHITH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYECKOM MIPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

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




Kon

Ne i/m [lepedenn BOmpocoB (3a1a4) Uil SK3aMeHa
MHAMKATOpa

1. Pa3zpaboTtka TpebGoBanuii k mporpammuoii cucreme mno K. | I1K-1.3.1
Burepcy

2. Ornpenenurte ¥ ONUIIUTE YeThIpe Bua TpeboBanuii k [10 IK-1.3.1

3. JletanpHbie TpeOOBaHUST M TpeOOBaHUS pa3pabOTUHKAa. [1K-1.3.1

4. CpaBnute mpoueccsl GpopmupoBanusi TpedboBanmii U ananmmza | [1K-1.3.1
TpeboBaHU

S. Bunasl HepyHKIIMOHANBHBIX TpeOoBaHMi. [Ipumepsr. [K-1.3.1

6. ®dopmupoBanue TpedboBanuii ¢ momornisio Use Case. IIpumepsr | [TK-1.VY.1

7. MopenupoBanue npeaMeTHor obnacTu cpenctBamu si3bika | [TK-1.VY.1
BU3YyaJIbHOTO MojenupoBanus. [Ipumepsl.

8. [Iporpammubie pemenuss st npoBeaeHus: mojaenuposanus | [1K-1.B.1
npeametHoii obmactu. [Tpumepst

9. Knaccuueckune moaenu u merogosioruu mipu pazpadorke [1C B | [TK-3.3.1
IPOTrpaMMHOM HHXEHEPUU

10. Mexnaynaponansie ctangaptsl 1 I'OCT 19 u 34 cepun. TIK-3.3.1

11. [Tonsitue «cnoxxuoctu» I1C. ITpumepsl [IK-3.V.1

12. [Tpunune! 00bekTHO-OpueHTHpOBaHHOTO TpeacTaienus [1IC | [IK-3.VY.1

13. ApxuTeKkTypHble narrepHsl. [Ipumepst [IK-3.V.1

14, ITarrepusl nporpammupoBanus. [Ipumepsl [IK-3.V¥.1

15. [IpoexTupoBanue [10JIb30BATEIBCKOI0 untepdeiica: | [IK-3.V.1
CYLIHOCTHas 3G EKTUBHOCTD, COIJIACOBAHHOCTh u
Habmo1aeMocTh 3a1ad. [Ipumepst

16. CepBucHo-opueHTUpyemas apxutekrypa. [Ipumep. [IK-3.V.1

17. OOGsayHble MHCTPYMEHTHI TecTupoBaHus Ha mnpumepe | [1IK-3.V.1
Postman.

18. beccepsepHas apxutekrypa. [Ipumep. [IK-3.V.1

19. CnocoOs1 pynkunonansHoe tectuposanue [1C. I[Tpumepsl. [IK-3.B.1

20. CucteMHOE TECTUPOBAaHHE: BOCCTaHOBJIEHUE, Oe3zomacHoctH, | [1K-3.B.1
CTpeccoBOe, MPOU3BOAUTENBHOCTU. [IporpaMMHbIe cpeicTBa.
IIpumepsl.

21. KoprnopaTtusnsie Moaenu u Metoaosioruu npu paspadotke I1C | [1K-4.3.1
B IIPOTrPaMMHON MH)KEHEPUHU

22. WNunyctpuanbHble MOAETH U MeToaosoruu mpu paspabortke | [1K-4.3.1
I1C B mporpaMMHON HHKEHEPUU

23. Crtpykrypa TexHudeckoro 3aganus B coorserctaue ¢ 'OCT [IK-4.B.1

24. Opranuzanus npouecca pazpadorku I1C no mogenu SCRUM | TIK-7.3.1

25. Opranmzanus mponecca paspadbotku IIC no Bogomaanoit | [IK-7.3.1
MOJIEIH.

26. TexHuueckue NpoBEpPKU U ayauThl a5 obecnieyenust kayectsa | [1K-7.V.1
I1C. IIporpammusble cpenctBa. [Ipumepsr.

27. [Tpobnema 6e3omacHOCTH 00Ia4HbBIX TeXHONIOTHH. [Ipumepbl [IK-7.¥.1

28. TexHonornn co3znaHus pekiaamMHO-TeXHHUYeckoro omnucanus | [IK-7.B.1




pazpaborannoii [1C. [Ipumepsl.

29.

MeTto/1bI U CpesicTBA CO3AaHUS IPOTPAMMHOI0 00eCIeYeHUs

[IK-7.3.1

30.

Kpurepun oneHku  kadectBa  (DYHKIHMOHUPOBAHHUA |

HaJIC)KHOCTHU IMPOIrpaMMHOI'0 obecrieyeHus

[1IK-9.3.1

31.

Metoauku tectupoBanus [10. [Ipumeps pyHKITMOHATHHOTO U
He(YHKIIMOHAJILHOTO TECTUPOBAHUS

ITIK-9.V.1

32.

TectupoBaHre KOMIIOHEHTOB HPOTPAMMHOTO OOECTIeYeHHS

UHPOPMALIMOHHBIX cUCTeM. [IpuMepbl HHTErpalMOHHOTO

TCCTUPOBAHHA, KOMIIOHCHTOB U T.[.

[IK-9.B.1

33.

MeTOI[BI IMOCTPOCHUA MO,Z[CJ'ICI\/'I JaHHBIX W OpraHu3alyuun 0a3
JaHHBIX.

[1K-10.3.1

34.

Onucanue  MHGOPMALMOHHOM  CUCTEMYy B  TE€pPMHHaX
npeaMeTHol obsiactu ee moiab3zoBateneid. UML-nuarpamsr.

IIpumepsl.

[1K-10.3.1

35.

[logxomel k TecTUpoBaHMIO 0a3 HaHHBIX, B YaCTHOCTH,

cTpykTypsl bJl, Murpanuu, mpoBEpKH BBINOJHEHHUS 3alPOCOB
u T.4. [IpuBenure npumepsl.

[1K-10.V.1

Bormpocsr (3amaun) nis 3adera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) myis 3adeTa / nudd. 3auera

Kon
WHJUKATOpa

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypCOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii epedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypCOBO#l pabOThI
Y4eOHBIM MJIAHOM HE MPESYCMOTPEHO
BOHpOCLI AJid - IIPOBCIACHUSA HpOMe)KYTOqHOﬁ arrecrallun B BHUAC TCCTUPOBAHUA
IpeJICTaBICHBI B Ta0wmie 18.
Tabmuma 18 — [IpumepHBIii TepedeHb BOIIPOCOB UIsI TECTOB
" Kon
Ne n/mn [IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB
HHJIUKATOpa
IIpounTaiiTe TeKCT 1 BbIOEPHTE NPABUJIbLHBIN 0TBET
Bo Bpemst cOopa TpeOOBaHMI HCIIONB3YIOT MHOXKECTBO METONOB. BriOepure
METOJI, B KOTOPOM KJIFOYEBBIMH (PUTYpaMu BBICTYIAIOT IBO€ — MHTEPBBIOMPYEMBIA U
HHTEPBBIOEP.
1 pBbIOEP IK-1.3.1
a. HaOmronenne
6. HuTepBsio
B. AHKETHpOBaHHE
I. CemmuHapHI
IIpounraiiTe TeKCT 1 BbIOEPUTE NPABUJIbHbIC OTBETHI
2. Onpenenure ypoBHH TpeOOBaHUH K IPOrPaMMHOMY IIPOJIYKTY, KOTOPBIE IIK-1.3.1
3adukcupoBanbl K.Burepcom B kaure «Pa3pabotka TpedoBanuii k I10».




OusHec-TpeOoBaHuUs
MOJIb30BATEIbCKHUE TPEOOBAHHUS
TpeOOoBaHUil K MPOrPAMMHOMY POIYKTY

7w o

JACTAJIbHBIC Tpe60BaHI/ISI

IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJILHBIN 0TBET
Bribepure, k kakoMy THITy TpeOOBaHUI OTHOCST Clieyloliee TpeOOBaHue.
[IporpammHOe oOecnieyeHne JOMKHO 00eCTIeUnTh CPEICTBA AJIsl BBOJIA U COXPAHEHUS
Pa3HOOOpa3HbIX JAHHBIX MOJIb30BATEIS.

a. TpeOoBanus 3aka3umka (IIEpBUYHBIC TPEOOBAHMS)

6. TpeboBauus paspaboryrka (IeTalbHbIe TPEOOBAHMS)

[K-1.3.1

IIpoyuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.
K kaxnoil no3uumu, 1aHHOH B JIeBOM CT0J1011e, I0AOepHUTEe COOTBETCTBYIOLIYIO
MO3UIMIO B MPABOM CToJI0IIe.

o kmaccudpukamun Kapia Burepca paznmgaroT G yHKIIMOHATBHBIE H

HedyHKIMOHANBHBIE TpeOoBanus. CoeMHUTE Ha3BaHHE TPEOOBAHMUI C MX OIMCAHUEM.

Haspanue TpeboBanus Haznauenue tpeboBaHUit

1 ®yHKIHMOHANBHBIE TPEOOBaHUS A OITICHIBAIOT MTOBE/ICHUE CHCTEMBI
U QyHKIMH, KOTOpBIE OHA
JOJDKHA BBITIOJTHATD

2 HedyHnkunonansHble b OTHOCAT K XapaKTepUCTUKAM
TpebOoBaHHs CUCTEMBI U €€ BHELLIHETO
OKpYKEHHUS

[IK-1.V.1

IIpoyuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K xaxnoil no3uuuu, JaHHO B JIeBOM CT0J1011e, I0AOepHUTe COOTBETCTBYIOLYIO
NO3MLMIO B IPABOM CTOJ1011€.

CormocTaBbTe Ha3BaHUE M OMHCAHKE MTOJXOIOB K pa3padoTKe MPOTrpaMMHOTO
obecreueHusl.

Ha3zBanue TpeGoBaHus Omnucanue

1 MHKpeMeHTHOCTh A MOJIXOJ], OCHOBAHHBII HA
BBINOJTHEHUH 3324 B paMKax
«MUHHU-TIDOEKTOBY

2 HrepatuBHOCTH b MIOCJIEI0BATEIILHOE YTOYHEHHE
(byHKIMOHAA pa3pabaThBAEMOTO
MIPOAYKTa.

[IK-1.B.1

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIbHBbIE OTBETHI
VYkakuTe cBOicTBa KacKaJHOH MOJIENN pa3pabOTKN IIPOrpaMMHOTO o0ecTieueH s
a. IIpemycmarpuBaer pa3paboTKy nTepansiMH, ¢ IUKIAMU 0OpPaTHOH CBSI3U
MEX]y TanaMu
6. IlpemycmarpuBaeT 1mocieoBaTeNbHOE BBIIIOJIHEHNE BCEX ITAIOB MIPOEKTA B
CTPOro PUKCUPOBAHHOM HOPSIJIKE
B. Ilepexon Ha ciexyromuii 3Tan 03HAYAET MOJIHOE 3aBEPIICHUE PaboOT Ha
MpEeAbIAYIIEM JTaIle
r.  Bpewms Ku3HH Ka)XI0T0 U3 3TANOB PacTATHBAETCS HAa BECh IEPHOJ Pa3pabOTKH

[IK-2.3.1

IIpouuTaiiTe TekcT 1 BbIOEPUTE NMPABUJIbHBIN 0TBET
Bribepure naTTepH, aHaJI0roM KOTOPOTro B MOBCEJHEBHOM )KU3HU MOXKET OBITh
CUHXPOHHBIH nepeBoaurK. OH MO3BOJISIET IOHUMATH JIPYT JIPyTa CaMbIM Pa3HbIM
JFOIIIM (M KI1accam)

a. Amnantep (Adapter / Wrapper)

6. @acax (Facade)

B. 3amecturens (Proxy)

[IK-2.3.1




r. Ilpucnoco6nenen (Flyweight)

IIpounTaiiTe TeKcT 1 BbIOEpUTE NPABUJILHBIN 0TBET

ITpencraBbTe, 9TO B OAHOM 13 Kae OBICTPOTO MUTAHKS BBl CO37AETE CBOM COHIBHUY:
BBIOMpaeTe XJ1e0,MHIPEUECHTHI U IIPUIIPABBI, KOTOPbIE XOTUTE JOOABUTH B CIHIBHY, U3
KOHTPOJILHOTO CIIMCKA Ha JINCTKE OyMary, T.€ MPOCTO yKa3bIBAETE U3 KAKHX
KOMIIOHEHTOB €ro cenats. BkycHo? Beibepure naTTepH NpoeKTHPOBAHUS, KOTOPBIN

8. MIOMOYKET BaM HACJIAJUTLECS BKYCOM COOCTBEHHOPYYHO CO3IaHHOTO KYJIMHAPHOTO I1K-2.3.1
ies1eBpa.
a. Crpourens (Builder)
6. @acax (Facade)
B. 3amecturens (Proxy)
r. Ipucnoco6mnener (Flyweight)
IIpoyuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K xaxnoil no3uumu, 1aHHOH B JIeBOM CT0J1011e, I0AOepHUTEe COOTBETCTBYIOLIYIO
NO3MLMIO B IPABOM CTOJI011€.
CormocTaBbTe Ha3BaHNE U OMHCAHKE ITOIXO0I0B K Pa3pabOTKe MPOrpaMMHOTO
o0ecrieueHHSI.
Haspanue TpeboBanus Onucanue
9 1 HNHKpeMeHTHOCTh A MOJX0JI, OCHOBAaHHBIN Ha MK-2.V.1
BBIMIOJIHCHUHU 3aJa4 B paMKax
«MUHHU-TIPOEKTOBY
2 HrepatuBHOCTH b MIOCJIEI0BATEIILHOE YTOYHEHHE
(dyHKIMOHAIA pa3padaThBAEMOTO
IpPOAYKTA.
IIpoumMTaiiTe TeKCT N YCTAHOBHUTE COOTBETCTBHE.
K kaxnoil no3unuu, JaHHOH B J1eBOM CT0.1011e, I0A0epuTe COOTBETCTBYIOLLYI0
NO3MLMIO B IPABOM CTOJI011€.
HedynxunonaisHble BUABI TECTHPOBAHMS HAMIPABJICHBI HA TPOBEPKY
TI0JIb30BATENIECKOT0 HHTEepdelica, yno0CTBa HCIONB30BAHUS ITPOTPAMMHOTO
obecrnieuenns (I10) nmosp3oBateneM, TecTupoBaHue JocTynHOCTH. OnpeaennTe
Ha3BaHUE CIIOCOOOB TECTUPOBAHUSI C MX OIMCAHHEM.
Ha3zBanne coco0oB TecTHpOBaHUS Ommcanne
1 TectupoBanne A TECTUPOBAHHE, BHIITOIHIEMOE
MI0JIF30BATEIHCKOTO MyTEM B3aHMOJCHCTBHS C
uHrepdeiica CHCTEMOM uepe3 rpaduuecKuii
10. unTepdeiic monp3oBaTes, [K-2.¥.1
2 TectupoBanue yno06cTBa b TECTUPOBAHUE C LIETIbIO
HCIIOJIb30BaHUA OIMPECACIICHUA CTCIICHU
IMOHATHOCTH, JICTKOCTH B
N3y4YEHUH U UCTIOJIb30BAHUH,
npusiekatensHoctu [10 aiis
T10JIb30BaTEIS
3 TectupoBaHue TOCTYIMHOCTH B TECTUPOBAHHE, OTIPEEIIIoNnee
CTETEHb JIETKOCTH, C KOTOPOH
TI0JIb30BATENN C OTPAaHUYEHHBIMH
BO3MOKHOCTSIMH MOTYT
ncnonp3oBath [10
K xaxnoii mo3uuum, JaHHOW B JIeBOM CTO0JI0Le, MoadepuTe COOTBETCTBYIOUIYIO
MO3MIMIO B IPABOM CTOJI0II€.
OueHKy TECTOBOTO HMOKPBITHS IIPOBOASAT HA OCHOBE METPHUK HOKPHITHS TPEOOBaHUSIMHU,
MTOKPBITUS KOJIOM M TECTOBOTO IOKPHITHA Ha 0a3e aHanm3a ymnpasieHus. ComocraBbTe
11. [IK-2.B.1

Ha3BaHUEC MCTPUK U ONPCACITICHUC.

Ha3zBanue meTpuk Onpenenenne

1 [oxperTne TpeGoBanmit A OLICHKA MOKPBITUS TECTAMU
(GYHKIMOHAIBHBIX U

He( YHKIIMOHATIBHBIX TPEOOBaHHH K




MIPOAYKTY
2 ITokpeiTHE KOOA b OIICHKA MOKPBITUS TECTAMU
HCIIOJIHAEMOTO KOJia
3 TectoBoe mokpeiTHE Ha 0Oaze | B OIICHKAa TIOKPBITHSI T€CTaMu MyTel
aHaJIM3a MOTOKA YIpPaBICHUS BBITIOJTHEHUST KOJa MIPOrpaMMHOTO
MOZYJISI

12.

IIpounTaiiTe TEKCT N BbIOEPUTE MPABUJIbHBIE OTBETHI
Bribepure moxo/1bl K COXpaHEHUIO H3MEHEHUH B (haiiiax mpoeKTa, HaXOASIIHUXCS 1101
ympasnenue Git
a. IlocienoBarenbHOCTH CHUMKOB COCTOSTHUH (haityioB.
6. CoxpaHeHue pa3HUIBI MEXIY COCTOSIHUSMHU (aiioB.
B. Kaxnoe n3menenne daitna GuKcHpyoT B HOBOM (aiinie, MPHUITUCHIBAS B
Ha3BaHHE ATy H3MCHEHUSL.

ITIK-3.3.1

13.

IIpounTaiiTe TeKcT 1 BbIOEPUTE NPABUJIbLHBIN 0TBET
Omnpenenure, 1151 Kakoro (GpeidMBOpPKa peanr3anis TECTOBBIX MEPONIPHUATHH BKIIOYAET

9Tarkl 1Mo pa3padboTke Feature-gaiina, 3aTemM peanu3alst ero IoCIeI0BaTEIFHOCTHIO
obyuxuuii «step definition» ua Python u BeimonHeHne TecTOB?

a. Behave
6. PyTest
B. UnitTest

[IK-3.3.1

14.

IIpoumMTaiiTe TeKCT U YCTAHOBUTE COOTBETCTBHE.

K xaknoii mo3unuu, 1aHHOI B JIEBOM CcT0JI01E, TOA0EPUTE COOTBETCTBYIOLIYIO
MO3ULIMIO B IPABOM CTOJI0IIe.

Pa3paboTky mporpaMMHOro MPOIyKTa (CUCTEMbI) OCYIIECTBIIAIOT HA OCHOBE
rocyaapctBeHHBIX cTaHaapToB (I'OCT) cepuit 19.XXX u 34.XXX. B kaxao# cepun
I'OCT 3admkcupoBaHbl BUABI JOKYMEHTAIMH, KOTOPbIE CONPOBOXK/IAIOT CTAINU
pa3pabotku nporpammHoro obecreuenus. Coenuaure ceputo 'OCT ¢ Bo3MOXKHOI
CTPYKTYpPOH COIPOBOXKIAIONIECH TOKYMEHTAIIH.

Cepus 'OCT CocTaB JOKyMEHTALUH

1 T'OCT cepum 19.XX A OmnmcaHus MPOrpaMMBI U
POrPaMMHOT0 obecredeHHsl.

2 T'OCT cepun 34.XX b OmnrcaHust aBTOMAaTU3UPOBAHHOM
CHCTEMBI, B COCTaB KOTOPOIl HOMHMO
HPOrPaMMHOT0 00eceYeH s BXOIAT
OpraHU3alOHHOE, METOANYECKOE,
NPaBOBOE, JINHIBUCTHYECKOE U
JIPYTHE BUJIbI 00CCIICUCHHUS.

[IK-3.¥.1

15.

IIpouMTaiiTe TeKCT U YCTAHOBUTE MOC/I€10BATEJbHOCTb. 3aNUIINTE
COOTBETCTBYIOLLYIO MOC/I€10BATEJLHOCTh (P M0 BO3PACTAHUIO CJIeBa HANIPABO.
Y cTaHOBHTE TOCIEA0BATENFHOCTE JKU3HEHHOTO IIMKJIa TPOrPaMMHOTO NMPOAYKTa UITH
CHCTCMBI.

IlociienoBaTenbHOCTh

C6op ¥ aHanu3 TpeOoBaHUi
IIpoexTupoBanue
PaszpaboTtka

TectupoBaHue

Brenpenue

AN

IK-3.Y.1

16.

IIpounTaiiTe TEKCT U BbIOEpUTE NPABUIbHBI OTBEBI

Kax mpunsATO MMeHOBaTh QyHKIMU aJs TecTupoBanus B Unittest:
a. uMs QyHKUMI HauMHAeTCs Ha test  (HIDKHEe ToI4epKUBaHNE)
6. uMs QyHKUIMM COBIIA/IaeT C UMEHEM (DYHKIMH, KOTOPYIO HaJl0 MPOTECTUPOBATh
B. ¥Ms (QYHKIMH JOJDKHO COOTBETCTBOBATH TOJBKO TpeboBanusm PEP8

[1K-3.B.1

17.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K kaxnoil no3unuu, 1aHHOI B JIeBOM CT0J1011e, I0AOepHUTe COOTBETCTBYIOILYIO
MO3MIMIO B IPABOM CTOJI011€.

YcTraHoBuTe cooTBeTcTBHE (ppeiivBopkoM TectupoBaHus IO ¢ ux onucaHuemM

IK-3.B.1




Hassanwne Onucanue

1 Pytest A cpena TECTHPOBAHHMSI C OTKPBITHIM
HCXOJIHBIM KOJIOM, KOTOpas
MOJIICPIKUBACT MOTYJILHOE
TECTHPOBaHUE, (YHKIIMOHATBHOE

TeCTHpOBaHUe U TecTupoBaHue APL.

2 Unittest b CTaHJapTHas cpena TECTUPOBAHUS
Python, koTopas nmocrasinsiercs ¢
nakeroM Python mo ymosganuio

3 Behave B (bpeiiMBOpK JUTs peanu3annu
On3HEC-OpPHEHTHPOBAHHBIX TECTOB,
HAIMCAHHBIX HA €CTECTBCHHOM
SI3BIKE.

18.

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIBLHBII OTBET
Omnpepennre, KaKOW THIT TpeOOBAaHUIA ONHMCHIBACT IMTOBEICHIE CUCTEMBI (€€ ACUCTBH).
a. TpeOoBaHUS MTOTB30BATEIS.
6. buznec-tpeboBaHuS.
B. IlompoOHas crierudukanms.
r. ®yHKuMOHaNbHBIE TPEOOBAHMUS.

[IK-4.3.1

19.

IIpounTaiiTe TekcT 1 BbIOEPUTE NPABUJIbLHBIA 0TBET
[Tpu cocraBneHnyu TpeOOBaHUI W MOCIEAYIOIIEM UX TECTUPOBAHUH UCIIOJIB3YIOT
mo1X01, ocHoBaHHBIN Ha User Story. BeiOepute U3 crucka ero onpeaeicHue.

a. OnmcaHue UCTOPHM NEPBOTO UCIOIB30BAHUS NMPOIYKTA KIHEHTOM

6. Kparkuii mian BeIBoJIa MPOTYKTa HA PHIHOK

B. Cmoco0 onmcanus TpeOboBaHMil K pa3padaTeIBACMOMY IIPOILYKTY

[1K-4.3.1

20.

IIpouuraiiTe TeKCT U BbIOEpUTE NPABUJILHBII 0TBET
Kak ompenensirorest TpeOoBaHUA K MPEIOCTABICHIIO YPOBHS CEPBHCA, SCIIH HE
sakmrouaercst SLA (Service Level Agreement — cornamenue 06 ypoBHe
o0CTyXKUBaHHs)?

a. Ilo oTpacieBbIM cTaHAAapTaM MPEAOCTABICHHS YCIIyT

6. TIlo cnmcky paboT B aKTe BBHIIIOJIHEHHBIX yCIyT

B. [lo ycnoBusiM 10roBopa yCIyr MeKAy UCIIOTHHUTENIEM U 3aKa34HKOM
ITo TpebGoBaHuI0 3aKOHOAATENHCTBA PD

[1K-4.3.1

21.

K kaxnoii no3unuu, 1aHHOI B JIeBOM CT0J1011e, MOA0epuTe COOTBETCTBYIOIIYIO
NO3MLMIO B IPABOM CTOJI011€.

[IporpamMMHEIf IPOAYKT pa3padaThIBAIOT MO 3alIpOcaM KOHKPETHOH TPYIIIIBI
monp3oBartenei. [Ipu cocraBieHuN TpeOOBAaHMI BEICISIIOT IEPBUIHEIC U ICTAIEHBIC
TpeboBanus. CoeMHNTE Ha3BaHUE TPeOOBAHMIA C X HA3HAUCHUEM.

HasBanmne Tp€60BaHI/I$I CocTtaB JAOKYMCHTAINHN

1 [epBuunbIe TpeOoBaHUS A JIOKYMEHTHUPYIOT JKEJIaHHs U
MOTPEOHOCTH 3aKa3unKa U JTOJDKHBI
OBITH COCTABIICHBI HA SI3BIKE,
HNOHSITHOH 3aKa34UKy

2 JletanbHble TpeOOBAHUS b JIOKYMEHTHPYIOT TpeOOBaHUS B
CTPYKTYpPHUPOBaHHOH opme Ha
OCHOBaHMU TpeOOBaHMI
paszpaboTunka

[IK-4.B.1

22.

IIpouuTaiiTe TeKcT 1 BbIOEPUTE NMPABUJIbHBIN 0TBET
Omnpenenure, KaKOW U3 3TUX HCTOYHHUKOB YAEIAeT 0c000e BHUMaHHE BOTIPOCaM
MTOJIAEPKKH U COMPOBOXKICHISI HHPPACTPYKTYPHI HH(POPMAITMOHHBIX TEXHOIOTUI
a. ITIL
6. SWEBOK
B. COBIT
r. 1SO 9000

IK-7.3.1

23.

IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHbIC OTBETHI
3adukcupyiite, U KakuxX 3a1a4, B 00IIEM CITydae, JOJDKHBI IPOBOANTHCS pabOTHI 110
conpoBoxaeHuto [10

a. ycTpaHeHue cOboeB

0. ynydmieHue au3aiiHa

[IK-7.3.1




B. peanu3zanys 0a30BbIX (YHKIHOHAIBHBIX BO3MOXKHOCTEH
I. co3aaHue MHTep(eiicoB B3aUMOICHCTBIS C BHYTPEHHUMH MOJICHCTEMaMU
J. amanTauys (Harmpumep, HOPTHPOBAapOBAaHUS Ha JPYTYIO anmapaTHylo

wiatgopmy)

24.

IIpounTaiiTe TEKCT N BbIOEPUTE MPABUJIbHBIE OTBETHI
[Monneprkka noMoraeT KJIMEHTaM perarh BOIPOCH], BO3HUKAIOIINE ITPpH padoTe ¢
porpaMMHBIM obecriedenueM . [loaepikka OCyIIeCTBISIETCSI B COOTBETCTBHU C
OO6muM coranieHreM 06 ypoBHE TPEIOCTABICHHS YCIIYT.
Bribepute Bce BOZMOXHBIE YCIIYTH, KOTOPBIE BXOIAT B PaOOTY COTPYIHHKOB
noanepxku 110 npu sxcmyaranyun
a. TIpHeM, PETUCTPALUs U MPEABAPUTEIBHBIN aHATN3 MOCTYMAIONINX 00paIeHuH
MOJIb30BaTENEH
0. peleHHe 3a8BOK M KOHCYJIBTHPOBAHHUE MOJIB30BaTECH 10 m1aThopMam u
cepBUCcaM
B. YIpaBJICHHE U KOHTPOJb BCETO )KU3HEHHOTO IIMKJIA 3apEeruCTPUPOBAHHON
3asBKU
I. TIPOBE/ICHHE OHJIAIH-CECCHI JUIsl ONIEpaTUBHOM MOJIEPKKH U YCTPaHEHUS
BO3HHKAIOIINX BOMPOCOB.

[IK-7.3.1

25.

IIpounTaiiTe TeKCT U YCTAHOBHUTE COOTBETCTBHE.

K xaknoii mo3unuu, 1aHHON B JIeBOM €T0JI0LE, TOAOEPUTE COOTBETCTBYIOLLYIO
NO3MLMIO B IPABOM CTOJI011€.

B xoze BHeIpeHNS 1 NIPH 3KCIUTyaTalliy HHPOPMAIIMOHHON CUCTEMBI Y MTOJIb30BATEIIS
BO3HHKAIOT BOTIPOCHI Pa3HOM CIIOXKHOCTH 110 PabOTe C MPOTrPaMMHBIM MPOAYKTOM. Jlis
pEILICHHUS TaKMX BOIPOCOB B KOMIIAHMH-Pa3pabOTUNKa MPEAyCMOTPEHBI KOHCYJIBTALNH
CHELUATICTOM JIMHUH MOAJCPKKH. Y KayKAOH JINHUH TTOJIAEPKKH MTOJIH30BATENS CBOS
30Ha OTBECTCTBCHHOCTH U COOTBETCTBYIOIIUC KOMIIETCHI NN, 4 OCHOBHOC OTJINYUC
3aKJII0YAETCs B CJI0KHOCTH BBIMOJHAEMBIX paboT. CoeAMHNTE Ha3BaHUE JTMHUN
MOJACPKKH C TEMH 33JauaMi, KOTOPbIe OHU PELIAI0T

JluHnm noaepKKu 3ana4umn

1 CrienManucThbl MepBOil TUHUU A DopMyIUPYIOT 3a7a4y KIUEHTA U
TIO/IJIEPKKH pelaT TUIIOBBIE BOIPOC

2 CrienaaucTbl BTOPOM JTMHUH b 00naaroT 3HAaHUSMHU B
HOJICPIKKH TEXHUYECKUX 0COOEHHOCTSIX
cepsucoB. Kak npasuio, na L2
KaXX/I0€ TIPOIYKTOBOE
HATIPaBJICHUE UMEET BBIICJICHHYIO
KOMaH[Ty TOJJICPIKKH.

3 DKCIepTHI TPEThEeH THHUT B OTBEYAIOT 32 IKCILTYaTaINIO
IO IICPIKKH HHPPACTPYKTYPHI H PEIIAIOT
MaccoBble cOOM Ha CTOPOHE
npoBaiiiepa.

4 IIpoxykroBas komaHna (4 r OTBEYAET 32 KOHKPETHYIO
JINHUS) watGopmy U ee pa3BHUTHE.

[K-7.¥.1

26.

HpoquTaﬁTe TEKCT U BBIﬁepI/ITe NnpaBUJbHBIC OTBEThI

Ipu ycraHoBKe U pa3BepThiBaHUHU 0a3bl manHbIX MYSQI crienyer obparate BHUMaHKE
Ha [IPOrPaMMHOE OKPY)KEHHE M ONIEPAIllMOHHYIO CHCTEMY, 110/ YIpaBJIeHHEM KOTOPOU
OyneT GpyHKIIMOHUPOBAThH 0a3a TaHHBIX

Kaxkyro Bepcuro aucTpuOyTHBa ciieyeT BEIOpaTh, YTOOBI CAMOCTOSITEIFHO TIPOBECTH
BBIOOPKY HE0OXOAMMBIX KoMITOHEHTOB CYB/]

a. Zip-apXuB C MOJHBIM IePEYHEM KOMIIOHEHTOB, KOTOPBIE 51 CMOT'Y BBIOOPOYHO
aKTHBUPOBATH ITPU MHCTAUIIINY (MaKCHMaJIbHBI 00beM apXHBa)

0. Zip-apXuB ¢ IOJHBIM NEPEYHEM KOMIIOHEHTOB, KOTOPBIE 51 CMOTY IPH HEOOXOAUMO
WCIIOJIb30BAHMS MOITSIHYTH M3 00naka (MUHUMAJIBbHBIH 00bEM apXuBa)

I1K-7.B.2

27.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K kamoii mo3unuu, 1aHHOI B JIeBOM CTO0J1011€, OA0epuTe COOTBETCTBYIOIIYIO
MO3MIMIO B IPABOM CTOJI0II€.

JlokyMeHTaIust IpOrpaMMHOTO MPOIYKTa CO3/IAETCS ISl TOTO, YTOOBI HAMTH BBIXOJ
WIN peUIeHne u3 J1000i1 BOZHUKIIEH Ipo0IeMHON CUTyalluy IIPH €ro YCTaHOBKH,
OKCILUTyaTaluu UJIn MO}II/I(i)I/IKaHI/II/I. COG}II/IHI/ITG Ha3BaHUE MPOBCPOK JOKYMEHTAIIUN C
JEUCTBUSIMH TECTUPOBIIMKA IPU UX OCYIIECTBICHHU.

[IK-7.B.1




Haszpanne npoBepok JlelicTBust

1 ITpoBepka MoIHOTHI A Y6enureck, 9TO BCsl HEOOXOIUMAs
“H(pOpMaIHUs IPUCYTCTBYET B
JOKyMeHTe. JIOKyMeHTaIUs MOKET
BKITIFOYATh B ce0s1 OMICaHUE
(GyHKIUN, HHCTPYKIIMU IO
HCIIOJb30BaHUI0, OTPAHUYCHUS U
TIPEYTPEHKACHUSL

2 IIpoBepka TOUHOCTH b [Iposepsre, yTo nHPOpManUs B
JOKYMEHTE SIBJISIETCSI TOUHOU U
aKTyalbHOH. YOennurecs, 4To BCe
CCBUIKH U IIPUMEPBI
COOTBETCTBYIOT TEKYLIEMY
COCTOSIHUIO CHCTEMBI.

3 [IpoBepka ynTaeMOCTH B JlokymeHTamust JoKHa OBITH
HaIMCaHa MPOCTHIM SI3BIKOM,
KOTOPBIH JIETKO HOHSTH JIaXKe
HoBHUKaM. Vcriosb30BaHbl
KOPOTKHE MPEIJIOKCHUA U
OTCYTCTBYIOT TCXHUYCCKUEC
TEPMHUHBI, KOTOPLIE
HE0o0s3aTeIbHBbI.

IIpounTaiiTe TekcT 1 BbIOEPUTE NPABUJIbLHBIA 0TBET

Jast peanmmzanuun npuHIunos DevOps ucnons3yrores npaktuku Continuous
Integration/Continuous Delivery (CI/CD), no3Bousitoliie BBIMOJIHATH OTIPABKY,
cOOpKy M TeCTHpOBaHIE HOBOTO KOJja IO MEpe ero HarcaHus. Bribepute asrarm,
KOTOpBIi oTcyTcTByeT B npakTuke Cl/CD.

a. Hamucanne xona
28. 0. Cbopxa T1K-9.3.1
B. TecrupoBanue
r. Pemus
. Murpamus JaHHBIX
e. PaseeprbiBaHue
K. llopnepxka 1 MOHUTOPUHT
3. IlnanupoBanue
29. IIpoyuraiiTe TeKCT U ycTaHOBUTE cooTBeTcTBMe. K KakI0i MO3MuMu, JaHHOH B TIK-9.V.1
JIeBOM CT0J1011e, oA0epHuTe COOTBETCTBYIOLIYI0 O3ULHIO B IPABOM CTOJI01E.
TpeOoBaHUs 1 OLIEHKA Ka4eCTBa CUCTEM U ITPOTPAMMHOTO 00ECTICUCHHS» TIPeIaracT
HCIOJIb30BaTh TPU MOJIETN KaueCTBa CUCTEM U IIPOIPaMMHBIX IPOAYKTOB U
COOTBETCTBYIOIINE UM XapaKTEPUCTUKH KauecTBa. COOTHECUTE Ha3BaHUSI MOJENEN U
UX Ha3HAuYEHUE
Haspanue Onpenenenne
1 Mopenp kadecTBa pu A OIIpeJeIIsieT BO3ACUCTBYE
WCIIOJIb30BaHUU MPOrPaMMHOTO TPOIyKTa Ha
HOTPEOHTEN
2 Mopenb kayecTBa poyKTa b IIPUMEHSIIOT [UIsl KOMIIBIOTEPHOM
CHCTEMBI B LIEJIOM, B COCTaB
KOTOPOU BXOJUT IPOrpaMMHOE
obecrieueHne
3 Mopenp naHHBIX B OIUCBIBAECT XapaKTEPUCTUKHU
JTAHHBIX
30. IIpounTaiiTe TEKCT U YCTAaHOBUTE cOO0TBeTcTBHe. K Kaxkmoil mo3uuuu, 1aHHoi B T1K-9.V.1

JIEBOM CT0.I01Ie, TOJ0epUTe COOTBETCTBYIOIIYIO MO3HIINIO B MPABOM CTOJI0Me.
TectupoBaHue, BepubUKaLMs 1 BATUIALMS SBISIOTCS BUIAMH ACATEIbHOCTH IPH
obecrie4eHHH KOHTPOJIS KaueCcTBa MporpaMMHoro obecredenus. COOTHECHTe
OIpe/IeNICHHUsI BUIIOB JIEITEILHOCTH C TEMH BOIIPOCAMH, OTBET Ha KOTOpBIE OyaeT
MOJIYYEH B IPOLIECCE MX BBIIOJHCHHS.

HasBanue Onpenenenue

1 TectupoBanue A oTBevaeT Ha Bonpoc «Kax 3to
clenaHo?»

2 Bepuduxarst b OTBEYaeT Ha Bonpoc «4YTto




CIes1aHo?»

3 Banunanus B oTBedaeT Ha Borpoc «CaenaHo
JIY TO, YTO OKMJIAN 3aKa3UuK?»

31.

IIpounTaiiTe TEKCT M YCTAHOBUTE NMOCJI€I0BATEIHLHOCTH. 3aMUIINTE
COOTBETCTBYIOINYIO MOCJIEA0BATEILHOCTh HHU(P M0 BO3PACTAHMIO CJI€BA HANIPABO.
PacnionoxuTe cooTHOILIEHHE YPOBHEH KayecTBa B MOPSKE YBEIHMUYCHUS U PACIIUPEHUS
o0beMa MEpONpUATHH JUIS MX OCYIIECTBICHUS IIPU pa3paboTKe MPOrpaMMHOTO
obecrnieuenust. [Ipu oTBeTe yUUTHIBalTE, YTO HA IIEPBOM YPOBHE MPOBOASTCS TECTOBBIC
MEpOIPUATHH, IPOBOANMEBIE Ha JTare pa3pabOTKH IPOLYKTa, a HA YETBEPTOM YPOBHE
o0ecreunBar0T KaueCTBO Ha ATAME yNPABICHUS NPEATPHATHEM.

ITocnenoBaTenbHOCTH

1 TectupoBanue

2 KonTpons kauecTBa

3 ObecnieueHne Ka4eCTBOM
4 YrupaieHre Ka9eCTBOM

I1K-9.B.1

32.

IIpoyuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K kaxnoil no3unuu, JaHHOH B JIeBOM CT0J1011e, I0AOepHUTe COOTBETCTBYIOLLYIO
NO3MIMIO B IPABOM CTOJI011€.

[Mocne ncnpasieHus nedexra g MOATBEPKICHIS pab0oTOCIIOCOOHOCTH
nporpammuoro obecnedenus (I10) mpoeoast TectupoBanne. CoeqUHUTE Ha3BaAHNE
THUIIOB TeCTI/IpOBaHI/IH U UX HA3HAYCHUC.

HasBanue TexHuk Hasznauenue

1 JpIMOBOE TECTHUpOBaHUE A HaIpaBJIEHO Ha OBICTPYIO
npoBepky ¢yukunonana 10

2 CanuTapHOE TECTUPOBaHHE b HAaIpaBJIeHO Ha MPOBEPKY
KOHKpeTHOH ¢ynkuunu 10

3 Perpeccuonnoe trecruposanue | B HaIpPAaBJICHO HA IIPOBEPKY TOTO,
YTO BHCCCHHBIC U3MCHCHMUS HC
HapYIIWIN paHee PeaTu30BaHHYIO
¢byHkimonansHocTh [10

[1K-9.B.1

33.

IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

K kaxnoii mo3unuu, 1aHHOI B JIeBOM CT0J1011e, OA0epuTe COOTBETCTBYIOIIYIO

NO3MLMIO B IPABOM CTOJ1011€.

Knaccugukamuro mo ypoBHSIM TECTHUPOBAHUS yIOOHO MPEICTABIIATE B BUJIC

paccMOTpeHHO# paHee mupaMuIsl TecTUpoBaHusA. C ee TTOMOIIBIO IIPOBOMIST

TPYIITUPOBKY TECTOB TI0 YPOBHIO JICTAIN3AINH U X Ha3HaueHH0. CoeTnHUTE

Ha3BaHHUC YPOBHEH TECTUPOBAHUS U 3a]Ja9X TECTUPOBAHUS, COOTBETCTBYIOIIHE
POBHSIM.

HasBaHue ypoBHeil TeCTUpOBaHMS 3aauu TECTUPOBAHUS

1 IIpuemouHOe TECTUPOBAHUE A IIpoBepka cOOTBETCTBUSA
TpeOOBaHNUS MOIb30BaTENEH

2 CucteMHOe TeCTUPOBaHUE b [IpoBepka GyHKIITMOHATEHOCTH
MIPOrPaMMHOTO TPOAYKTY B 1IEJIOM

3 WHuTerpanoHHoe B IIpoBepka B3auMOEHCTBUS
TECTUPOBAHUE MEX/1y 4acTsIMU IPOrPaMMHOIO
IPOJYKTa

4 MopynbHOE TECTUPOBAHUE I ITpoBepka hparMeHTOB KOJOB

[1K-9.B.1

34.

IIpoyuTaiiTe TEKCT U YCTAHOBHMTE NOCIEA0BATEIbHOCTD.

3anumuTe COOTBETCTBYIONIYIO MOC/IEI0BATEIHLHOCTH OYKB cJieBa HANIPaBo.
Pacnionoxxure cienyromue crnocoObl TECTUPOBAHUS B TIOPSAKE YBETUUCHUS TITyOUHBI
JeTaTH3alyu [IPH MPOBEPKE PabOTOCIIOCOOHOCTH porpaMMHOro obecriedeHus. OTBET
3aIUIIINATE MPOMTUCHBIMHA OYKBaMHU.

A — PacumpeHHOe TecTHpOBaHUE

b — TectupoBaHue KPpUTHIECKOTO MYTH

B — JIsiMoBOE TeCTHpOBaHUE

Ortser:

[1K-9.B.1

35.

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxmoii mo3unuu, 1aHHOI B JIeBOM CTO0J1011I€, OA0epPUTE COOTBETCTBYIONLYIO
NMO3MIMIO B IPABOM CTOJI0IIE.

I1K-9.B.1




B knaccu¢ukanyy recTupoBaHus BBIICISIOT TPYIITY TECTOB MO TOCTYIY K
MIPOrpaMMHOMY KOy ¥ apXHUTeKType nporpammuoro obecneuenus (I10). Coenununre
Ha3BaHUE METOJIOB TECTHPOBAHUS C UX OIMCAHUEM.

HasBaHue MeTO/I0B TECTHPOBAHUS Omnucanue
1 TectupoBanue «OenbiM A METO/]I IIPOBEPKHU NPOTPaAMMHOM
SLIHKOM» CHCTEMBI C JIOCTYIIOM K
POrpaMMHOMY KOy H
apxurekrype I10
2 TecTupoBaHue «4epHBIM b METO]I IIPOBEPKHU Oe3 JoCTyma K
SITITAKOM) MIPOTPAMMHOMY KOZY 1
apxurekrype [10
3 TecTupoBaHUE «CEPHIM B METOJI IPOBEPKHU C YACTUUHBIM
SITITAKOM) JIOCTYTIOM K TIPOTPaMMHOMY KOy
u apxutexrype [10

36. IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. I1IK-9.B.2
K kaxnoil no3unmu, 1aHHOH B JIeBOM CT0J1011e, 0A0epHUTEe COOTBETCTBYIOLIYIO
MO3UIMIO B MPAaBOM CToJI0IIe.

[pu ¢pukcanmu nedekra yCTAaHABIMBAIOT €0 BIUSHIE/BaXKHOCTh Ha
PpaboTOCIOCOOHOCTH MporpaMMHOro obecreucHus. COmocTaBbTe CTEIICHU BIUSHUS U
UX ONKCAHHME.

bnokupytomias (Blocker) JledeKT mpUBOAUT K HEBO3MOXKHOCTH 3aBEPIIUTh
BBINOJIHEHHE OHM3HEC-TIpoIiecca.

Kpurnueckas (Critical) Jledext mpuBoaUT K HEBO3MOKHOCTH 3aBEPILIUThH
BBITIOJIHEHHE OU3HEC-TIpoLiecca, HO BO3MOKHO
3aBEPLINTh ATOT MPOLIECC 00XOTHBIM MYTEM

3naunTenbHas (Major) YacTp On3HEC-JIOTUKH NPUIIOKEHUs paboTaeT ¢
omuOKaMu

HesnaunTtensHas [Ipobnems! B ynoOCTBE HCIIOIB30BAHMUS FITH B
JM3aifHe MOJIh30BaTEIbCKOTO HHTEepdeiica.

HeynobcTBo Hapyiuens npasuia usability mons3oBarensckoro
uHTEpdeiica

Tekct/oneyaTka [TyakryannonHas win opdorpadudeckas omuoOKa.

TpuBnaneHas He okaspiBaeT HUKaKOTO BIMSHUS Ha 00IIIee
Ka4eCcTBO MPOAYKTA.

37. I[IpoyuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. TI1IK-9.B.2
K kaxnoil no3unuu, 1aHHOH B JIeBOM CT0J1011e, 0AOepHuTe COOTBETCTBYIOLIYIO
NO3MLMIO B IPABOM CTOJI011€.

[Mpu ¢ukcaunu nedekra mporpaMMHOro 00ECIECYEHHUS YCTAaHABINBAIOT IPUOPUTET €T0
HCHIpaBJICHUA. CormocTaBbsTe YPOBEHB MPUOPUTET U €I'0 ONMMCAHUE.
ITpuopurer Hasnauenue
1 Bricokuii (High) A Tpebyetcs cpouHoe
UCIIpaBJICHHE
2 Cpennuit (Medium) b VcnpaBnenue BaxHO, HO HE
ABJIACTCSA CPOYHBIM
3 Huskuii(Lowh) B Hcnpasienue MOXKET ObITh
OTJIOKEHO Ha JOCTATOYHO
JUTATEILHBIA CPOK
38. IIpouuraiiTe TeKCcT U BbIOEPUTE OJUH NPABUJILHBII 0TBET TTK-10. 3.1
Ompenenure, Kakye TaIbl BKIIOYAET ITPOIIECC MPOSKTUPOBAHUS 0a3bl JaHHBIX

a. CucreMHOe TECTHpOBaHHUE U OTJIAJKA

6. IlporpammMupoBaHue HHTEp(EHCOB

B. Br10op cepBepa 6a3sl JaHHBIX, ONpEIETICHHUE CYIIHOCTEH 0a3bl
JIAaHBIX, pa3paboTka cxeMbl 0a3bl JAHHBIX

r. CucTeMmHbI aHaIn3, IOTHYeCKOe NPOSKTHPOBaHKE, (hHU3NUeCcKoe
MIPOCKTUPOBAHHE

39. IIpoyuTaiiTe TEKCT U BbIOEPUTE OJUH MPABUJILHBII 0TBET T1IK-10. 3.1

OHpGﬂCJ’II/ITC, KaKHC KOMaHbl OTHOCATCS K SI3bIKY MAHUITYJIMPOBAHUSA JaHHBIMU (Data




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

40.

IIpounTaiiTe TeKCT U BHIGEPUTE OWH MPABUJIbLHBIH 0TBET
VYcTaHOBHTE, KaKOM MOpSIKE BRIMOIHIAIOTCA 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

[1K-10. 3.1

41.

IIpouyuraiiTe TEKCT U BbIOEpUTE OJUH NPABUJILHBII 0TBET
Omnpenenure, Kakne 3Tarbl MUTPAlUH JAHHBIX MOTYT OBITh BKJIOYEHBI B ONITHMAJIbHBIH
BapHaHT IEPEHOCA JaHHBIX?

a. Tonbko BBIOOp M IIepenaya qaHHbIX.

6. TonbKo MoAroToBKa raT(GopMsl.

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

r. IlepeHoc naHHBIX 0€3 U3MEHEHUH.

I1K-10. 3.1

42.

IIpouuTaiiTe TEKCT U ycTaHOBUTE cooTBeTcTBHE. K KaxKI0¥ nMo3uumu, 1aHHOI B
JIeBOM CT0J1011e, oAdepHuTe COOTBETCTBYIOIIYIO NO3ULUIO B IPABOM CTOJI0LE.
YcTaHOBHTE COOTBETCTBHE MEXKIY YPOBHS MpoeKTupoBaHus 0a3sl JaHHBIX(B/I) 1 nx
Ha3HAYEHUEM.

Hassanne Hazanauenmne

1 Ha BHemneM ypoBHe A ONPEEISIOT TOUKY 3peHus Ha bBJ]
TIPUIIOKEHUH, C KOTOPBIMU
paboTaeT 1mosbp30BaTENb WIN
CO3/Ial0T MEXMAIIMHHOE
B3aUMOJIEHCTBHE.

2 Ha xoHuenryansHOM ypoBHE b MPEACTABIAIOT MOJEIb
MpeIMeTHOM 06IacTH,
OTpaXkKCHHYI0, HaIlpUMED, B
MOJEIN JAaHHBIX

3 Ha ¢usnueckom ypoBHe B XpaHAT ¥ yIPABJIAIOT JaHHBIMU
Ha cepsepe b/l

I1K-10.V.1

43.

IIpounTaiiTe TeKcT U yctanoBuTe cooTBercTBHe. K Kaxkioii mo3uuuu, 1aHHoii B
JIeBOM CT0J1011e, MoA0epHuTe COOTBETCTBYIOLIYIO0 O3ULHIO B IPABOM CTOJI01E.
ComoctaBbTe QYHKITUH MTOJIB30BaTeNsI ¢ onepaTtopamu SQL

HasBanmne Haznauenue

1 CREATE A INSERT
2 READ b SELECT
3 UPDATE B UPDATE
4 DELETE pil| DELETE

[1K-10.V.1

Kiroun npaBUIIbHBIX OTBETOB Ha TeCThI pa3MelieHsl B [Ipunoxenuu 1 x PITJ] u nHaxonsarcs y
cnernuanuctoB no YMP kadenpsi 41, 3amMectutens 3aBenyroniero kapeapoil 1 pyKoBOAUTENS
00pa3oBaTenbHOIN MPOTPaMMBI.

Cucrema OLiEHMBAHMS TECTOBLIX 3aJaHWM MTOKa3aHa B Ta0muie 18.1
Tab6muna 18.1 — Cucrema OLIEHUBAHNS TECTOBBIX 3aJaHUN

Ne YkazaHus M0 OLIEHUBAHUIO Pe3ynbrar onieHuBaHUS
(GaswsIBl, MOJTyYEHHBIC 3a BBITIOJTHEHHUE \
XapaKTepUCTHKA MPAaBUIHLHOCTH OTBETA)
1 3aiaHue 3aKphITOTO THITA Ha [TostHOE COBIAZICHHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaeTcs | 6anmom, HEeBepHBIN OTBET
CUUTAETCS BEPHBIM, €CITH unu ero orcyrctBue — 0 6amioB (rbo
YCTaHOBJICHBI BCE COOTBETCTBHS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)

(Tmo3uIMU U3 OAHOTO CTONOIA




BCPHO COIMOCTABJICHBI C MO3ULIUAMU
JIPYToro CTOJIOIA)

2 3aj1aHKe 3aKPHITOro THIA Ha [TosHOE cOBIaeHUE C BEPHBIM OTBETOM
yCTaHOBJICHHE olieHnBaeTcs 1 6ayIoM, eciii JOIMYILeHbI
IIOCJICIOBATEILHOCTU CYATACTCS OLIMOKH WM OTBET OTCyTCTBYeT — 0
BEPHBIM, €CITU MIPABUIIBHO yKa3aHa | OaJutoB (JIMOO yKa3bIBaeTCS «BEPHOM\
BCsI IOCJIEIOBATENBEHOCTh AP «HEBEPHO)

3 3aganue KoMOMHHpOBaHHOTO THIa | [ToJIHOE COBMAZICHUE ¢ BEPHBIM OTBETOM
C BEIOOPOM OJIHOTO BEPHOT'O OTBETA | OI[CHUBAETCs 1 OayioM, HEBEPHBIN OTBET
U3 YETBhIPEX MPEIJIOKEHHBIX U i ero orcyrcrue — 0 6amioB (160

000CHOBaHHMEM BbIOOpA CUMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHOY)
BEPHBIM, €CITU TPABUIILHO YKa3aHa
udpa U MprBeIeHbl KOHKPETHBIE
apTryMEHTBHI, UCIIOJIb3yeMbIC ITPU
BBIOOpE OTBETA

4 3ananue komOuHUpoBaHHOrO THNa | [lomHOE coBnaseHne ¢ BEpHBIM OTBETOM
C BBIOOPOM HECKOJIBKMX BapUAHTOB | OLleHHBaeTcs 1 6amioM, eciiy 1OMmyIeHbl
OTBETA U3 MPEAJIOKEHHBIX U OIMOKH WK OTBET OTCYTCTBYeT — 0
pa3BepHYTHIM 000CHOBaHUEM 0ayutoB (JTIMOO YKA3BIBACTCS «BEPHONM
BbIOOpA CUMTAETCS BEPHBIM, €CIIU «HEBEPHOY)

NPaBUIBHO YKa3aHbl HUPHI U
IIPUBE/IEHBI KOHKPETHBIE
apryMeHTbI, UCIOJIb3yeMble IIPU
BbIOOPE OTBETOB

3) 3a/laHue OTKPBITOTO THUIIA C IIpaBUIBHBIN OTBET 3a 33JaHUE
pa3BepHYTHIM OTBETOM CUMTAETCsl | OLlEHMBaeTcs B 3 Oajia, ey JonylieHa
BEPHBIM, €CIIU OTBET COBMAJIAET C oJHa oIuOKa \ HeTOYHOCTB \ OTBET
ATAJIOHHBIM TI0 COJIEP>KAHUIO U IIPaBWJIbHBIN, HO HE IOJIHBIN - 1 Oai,
IOJIHOTE eciu jomyiieHo 6onee 1 ommoOku \ oTBEeT

HETPaBUIbHBIH \ 0TBET OTCYTCTBYET — O
0ayutoB (OO YKA3bIBACTCS «BEPHONM
CHEBEPHOY)

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

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTUpYIOIIMX TMOPAIOK W HOPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIINXCs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJarOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npusoosmces pekomenoayuu no COCMasieHuo 0aHHo2o pazoena)

11.1. Metonuueckue yKa3zaHus JIs OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaa.




OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMHU B
paMKax JIUCLMILJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METOJ0JI0IMUYECKYIO,
OpPraHU3allMOHHYI0 U UHPOPMALMOHHYIO (QYHKIUH. JIEKIHMs pacKpbIBaeT MOHATUIHBIN ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaroKUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAaHUU, YpPOBECHb
KOTOPBIX OINPEAEIAETCS LEeJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCUOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsBJIEHUE HEOOXOIMMOI0 HHTEPECA, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHON padoThI;

— TOJy4YyeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
dbopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepuad MOJXKET COINPOBOXKAATHCS JIEMOHCTpAalUUEed ClIaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuajga IpU IPOBEIECHUU KOPOTKUX JUCKyccuil 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

1. OcHOBHblE TOHATHS MPOrPaMMHON HHXKEHEpUu. Meromonoruu paspaboTKu
IPOrPaMMHOTr0 00ECTIeUCHHUS.

[IpoGnembl pa3pabOTKU CIOXKHBIX HNPOrpaMMHBIX cucTeM. JKM3HEHHBIM LMKJI U 3Tallbl
pa3paboTKW MPOTrpaMMHOrO  oOecledyeHus. OBOJIOLUS  MoOJeNed IKU3HEHHOro  IMKIIa
nporpaMmMHOTO obecrnieuenus. Knaccudeckass TeXHONOTUs. TeXHOMOTUH OBICTPOU pa3pabOTKH.
CoBpeMeHHbIE TEXHOJIOTUU MPOEKTUPOBaHUs. Agile-MeToa010ruu.

2. [TnanupoBanme mpoiecca pa3padoTKH

Opranuszanus npouecca ynpasieHUs IPOEKTaMU.

3. AHanm3 mpeaMEeTHO!N 00J1acTH U TPeOOBaHUI K TPOrPaMMHOMY O0ECTICUCHHUIO.

Bomnpocsl, cBsi3aHHBIE C aHAJIW30M MPEIMETHOW O0JIACTH M BbIJICJIEHUEM TPeOOBaHMM K
pa3pabaTeiBaeMoil porpamMmHoit cucteme. Tpebosanus no K.Burepcy. BusyanbHbie cpencra
MIPOCKTUPOBAHUS IpPOrpaMMHBIX cucteM. [umarpammer UML. Jluarpamma BapuaHTOB
MCIIOJIb30BaHUS.

3. TexHonoruu nporpaMMHbIX HHTEP(HEHCOB.

MoHonuTHAs apXUTEKTypa, Ma0JOHbI MHTErpaluy MUH()OPMAIIMOHHBIX CHUCTEM, CEpBHC-
OpPUEHTHPOBAHHAs APXUTEKTYpa, MUKPOCEPBHUCHAs, NMPHUKIATHBIE HMPOrpaMMHBbIE HHTepQeiichl
(API). Ocnosuble Tunsl Be6-API, nnrerpanus Ha ux ocHoBe websocket, Grafgl, 6eccepBepnas
apXUTEKTYpa.

4. [IpoekTrpoBaHHe MMOJIb30BATEILCKOTO HHTEpdeiica

[MpoektupoBanne  uHTep(eiica  momp3oBarenss Ha  ocHoBe  Ul/UX-meronos.
[IpoexkTrupoBaHue CTPYKTYpbI BEO-TIPHIIOKEHUS U CO3/IaHHE MAaKETOB CTPaHUI] BEO-TIPHIIOKEHUS

5. Bepudukanus u TecCTUpOBaHUE IPOIPAMMHOI0 00eCIIeUeHusI.

CTpykTypHOE  TECTHMpOBaHHE IMporpamMmMHoro  obOecrneueHus. @DyHKIHOHAIbHOE
TECTUPOBaHUE MPOrpaMMHOro obecneueHusi. OCOOEHHOCTH TECTUPOBAHUS METOJJAMH «YE€PHOT0»
u «Oenoro» AumKoB. CTaTHueckoe U TMHAMUYECKOe TECTUpOBaHHUE. TeCTUpOBaHUE JIEMEHTOB.
TectupoBanue unterpauun. Bepuduxanus. JlokyMeHTHpOBaHUE Mpoliecca TECTUPOBAHUSI.




5. TecTupoBaHWe KJIMEHTCKOW YacCTH, CETEBBIX IMOJKJIIOYCHHN W CEPBEPHON YacTH BeO-
IIPUJIOKHUI

TectupoBanue KIMEHTCKOW YacTH C IMOMOIIbIO CHEIHATM3UPOBAHHBIX MPOTPAMMHBIX
WHCTPYMEHTOB. TeCTUpOBaHWE CETEBBIX MOJKIIOYCHUN CpEACTBAMH WHCTPYMEHTOB BeO-
pa3paboTunka. TecTupoBaHHe CEpBEpHON YacTH BeO-IPUIIOKEHUM, BKIIOYas 0a3y JaHHBIX.
Crienranu3upoBaHHbIC 00JIAYHBIE HHCTPYMEHTHI TECTUPOBAHUS.

6. ABTOMaTHU3aIMs TECTUPOBAHUS

ITpoext Selenium. @peiimBopku TectupoBanus. [laTTepHbl TecTHpoBaHUs BeO-
npuioxxenuid Ha mpumepe Page Object.

7. ObecnieueHre Ka4ecTBa MPOTPAMMHBIX CHCTEM

Omnpenenenue kauectBa [10. @akropsr kauectBa [10. Bepudukanus n Bamumanus. [Tnan
o0OecrnieyeHns KauecTna.

[Ipenycmorpena unTepakTUBHAs GopMa IPOBEIACHUS 3aHATHS: JIEKIUS C JeMOHCTpaLuen
CJIAiI0B.

MeTtoauueckre ykazaHdhs MO OCBOCHUIO JIEKIMOHHOTO MaTepuana UMEIOTCS B BUJE

AIEKTPOHHBIX pecypcoB OubIMoTeKH I'VAIIL u CHCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932

1. Typueukas, E. JI. IlporpammHas wunxeHepus. VHTErpanuoHHBIA IOAXOJ K
pa3pabotke / E. JI. Typueukas, A. B. ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2. Typueukas, E. JI. Ilporpammnas wunxeHepus. TecrmpoBaHue U KOHTpPOJIb

KayecTBa MPOrpaMMHOro obecrieueHus : yueoHoe nocodue ans By3oB / E. JI. Typueukas, A. B.
ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-3. —
Texcr: onexrtponHsni// Jlanp :  3nekTpoHHO-OMOnmoreyHas cucrema. —  URL:
https://e.lanbook.com/book/455672 (mata oOpamenus: 09.03.2025). — Pexum gocryma: st
aBTOPU3. MOJIb30BATENCH.

3. TectupoBaHre W KOHTPOJIb KauecTBa NPOTPAMMHOTO OOECTICYCHHS ! [
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 a’pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBile mad. - CII6. : U3a-Bo I'YAIL 2020.

5. MHorogyHkiroHanbHbIe HHQOPMAIIMOHHBIE CHUCTEMBl Ha OCHOBE HWHTETpaIlH
MPUKIIAIHBIX MPOTpaMMHBIX cpejl : yueOHoe nocodue / 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. MeTon00THH U TEXHOJOTHH MPOEKTUPOBaHUS WH(OPMALMOHHBIX CHUCTEM : [
DIeKTPOHHBIN pecypc] : yueOHo-MeToauueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBmnos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a’3pOKOCM. IPUOOPOCTPOCHHUSA. - DIEKTPOH. TEKCTOBBIE
naH. - Cankrt-IlerepOypr : Uzn-Bo I'YAIL 2021.- 111 ¢

11.2. Meroauueckue yKazaHusl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JT1a00PATOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOOydalomUHCS MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUSATHI.



Brimonaenne nmabopaToOpHBIX pabOT OO0ydarOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpelnenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— npuoOpeTeHHe HaBBIKOB KCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3Yy4aeMbIX B paMKax JTaHHOM JUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalIM3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajanue u TpeOoBaHMs K IPOBEAECHUIO 1a00PaTOPHBIX paboT

[Ipu BbIMONHEHHMH Ja0OPATOPHBIX pabOT CTYAEHTHl MOJNYy4YarOT KOMIUICKCHBIC
IPAaKTUYECKHE HABBIKM IO OpraHMU3allMH, MPOEKTUPOBAHUIO M IPOBEACHUI0 MEPONPUATHH 110
KOHTPOJISI KAueCTBa BEO-TIPHIIOKEHHI/CUCTEM.

Opranuzanus rnpoiecca TECTUPOBAHUS B 00JaYHON CUCTEME YIIPABJICHUS IPOCKTaMU
TecTupoBaHue KIMEHTCKON YacTH BEO-PUITIOKECHHI

Pa3paboTka TecT-keicoB

Ouxkcanus aedexrta B 001a4HON Oar-TpeKMHIOBOW CUCTEME

Tectuposanue Ha ocHoBe UML-auarpaMMsl aBToMara

TectupoBanue Ha ocHoBe CSS-cenektopos u XPath-myreit

Pa3pabotka cuienapust rectupoBanus B Selenium IDE

ABTOMaTH3UPOBAHHOE TECTUPOBaHUE ¢ momoIisio Selenium webdriver u PyTest
TecTupoBaH#e CETEBBIX MOAKIIOYEHUHN C TOMOIIBI0 HHCTPYMEHTOB BeO-pa3paboTukua
10 TectupoBanue API ¢ momomipio Postman

©CoNoR~wWNE

[TpenycMoTpeH abTepHATUBHBIN BapHaHT BBIOJIHEHHS Ja00paTOPHBIX PadoOT.
1. YcranoBka Docker Ha nepcoHanbHbI KOMIIBIOTED
2. YripaBiieHUe JaHHBIMU B rpaduueckoii 6ase nanasix NEO4J
3. [Nogxmouenne k Neo4j ¢ momornipio Python
4. 3HakoMCTBO ¢ (hyHKIIMOHAIOM cepBuca Apache AirFlow
5. Coznanne DAG daitna ans Apache Airflow

Taxxe npeaAyCMOTpPpECH BApHUAHT BBIIIOJIHCHUA HWHAWBUAYAJIBHOI'O 3aJaHuAd I10 BBI6paHHOfI
CTyJIEHTaMH TeMaTuke. B 3ToM ciiydae Temy, TEXHOJIOTHH pa3pabOTKU MPOTPAMMHOMN CUCTEMBI U
00beM BBITIONHAEMONH pabOTHl MO KaXJ0W J1TabopaTOpHOW paboTe CTYIEHTHI COTJIAcylT C
npenogaBareneM. Takum o0pazoM, peann3yercs NepcoHUGUIIMPOBAHHBIN MOAX0 B 00yUeHHUH.

IIpu BBIOOpPE mnpeAMETHOW O00JIACTH CTyAEHTaM pEKOMEHJyeTcss He 3albiBaTh 00
OTpaHUYEHUSIX, U3TT0KEHHBIX:

- B QenepanbHoM 3akoHe «OO0 OCHOBax OXpaHbI 370pOBbs TpakaaH B Poccuii-ckoit
®enepanun» oT 21.11.2011 Ne 323-D3 B pen., neiictByromeit ¢ 01.04.2024 rona;

- B @enepanbHoM 3akoHe «O0 obpazoanuu B Poccuiickoit deneparum» ot 29.12.2012
N 273-®3;

- B @enepanbHoM 3akoHE «OO0 OXpaHe 3710pOBbS TPAXKAAH OT BO3ACUCTBHS OKPYKAIOLIETO
Taba4HOTO JIbIMA, TIOCTIEICTBUN MOTpeOIeHns Tabaka Win MOTpeOIeHUST HUKOTHHOCO Iep KaIIen
npoaykiun» ot 23 despainsa 2013 r. Ne 15-03;

- B @enepanibHoM 3akoHe «O TOCYJIapCTBEHHOM pETyJIUPOBAaHUU IPOU3BOACTBA U
000poTa 3TUIIOBOTO CIIUPTA, AJTIKOTOJILHON U CIIUPTOCOEpKAIIe MPOAYKIUU U 00 OrpaHUYCHUN
notpebseHus (pacuTHs) aIKOroJIbHOM nmpoaykuuu» ot 22.11.1995 Ne 171-03;

- YcraBe By3a M IpyruX HOPMaTUBHBIX U JIOKAJIbHBIX AKTaX.



Crpykrypa u hopma oTueTa 0 1a0opaTopHOM padboTe

1. TuTynbHBIA JTUCT

2. 3ajaHue Ha BHINOJIHEHUE Ja00paTOpHOI paboThI

3. [Topsa0K BBITIOSHEHUS PAOOTHI.

[Tpu 3TOM TEeKCTOBasi YacTh PabOTHI JOIMOIHSETCS CKPUHIIOTAMU, MMOKA3bIBAIOIIMMU BCE
STarbl BBIMOJIHEHHS 3a/1aHUs Ha J1abopaTOpHYIO paboTy.

4. BeIBO/IBI O TIpOJICNIaHHOM paboTe B popmarte cce

5. Crucok UCoab30BaHHBIX HCTOYHHUKOB

6. [Tpunoxxenus (Ipu HEOOXOIMMOCTH )

TpeboBanus kK 0pOpPMIIEHHIO OTYETA O JIA0OPATOPHOU paboTe
OdopmiieHre HEOOXOIUMO IMPOU3BOAWTHL B COOTBETCTBHE ¢ IlpaBmia odopmiieHUs
TekcToBbIX JokymeHToB o ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue yKazanus no 0c60eHUI0 Mamepuana 1a6opamopHvix pabom UMeomcs 8 suoe
91eKmponHuIX pecypcos oubruomexu I'VAII u cucmemsr LMS

1. Typuenkas, E. JI. Ilporpammuas umxeHepus. TecTUpoBaHHME M KOHTPOIb KayecTBa
porpaMMHOTO obecriedeHus : ydeOHoe mocodbue st By30oB / E. JI. Typrenkas, A. B.
ArpanoBckuii. — Cankr-Ilerepoypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-
3. — Texkcr : snexTponnslii / Jlane : 31eKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/455672 (nata obpamenus: 09.03.2025). — Pexum nocryna:
JUIsl aBTOPH3. MOJIb30BATEIIEH.

2. TectupoBaHHe M KOHTPOJIb KauecTBa MPOrpaMMHOI0 oOecrieueHus : [ DIeKTpOHHBIH
pecype] : yuebnoe nmocobue / E. JI. Typuenkas, A. B. ArpanoBckwuii, A. A. Cernnos ; C.-
[TerepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBbIE JaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2023. - 118 c.

3. TectupoBanue BeO-puiokeHU : [ DneKTpoHHBIN pecypc] : yueGHoe nmocobue / A. B.
Arpanosckuii [u np.] ; C.-Iletepd. Troc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
tekcToBble gaH. - CII0. : U3n-Bo I'YAII 2020.

4. MHoro@yHKIMOHaIbHbIE WH()OPMAIMOHHBIE CHUCTEMBl HAa OCHOBE HHTErpaluu
NPUKIAJHBIX HPOrpaMMHBIX cpex : ydueOHoe mocobue / A. B. Arpanosckuii, E. JI.
Typuenkas ; C.-Ilerep6. roc. yH-T a3poKOCM. TPUOOPOCTPOCHHUS. - IIEKTPOH. TEKCTOBBIC
nad. - Cankr-IlerepOypr : Uzn-so I'VAII, 2022. - 91 c.

5. Merogonorun M TEXHOJOTHMH TMPOEKTUPOBAHUS HHPOPMAIMOHHBIX cUCTEM @ [
OneKTpoHHBIA pecypc] : yueOHo-MeTtoauyeckoe nocobue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueuxas ; C.-Ilerep6. roc. yH-T a’poOKOCM. TPHOOPOCTPOCHUS. -
OneKkTpoH. TekcToBbIe AaH. - Cankr-IlerepOypr : U3a-so 'VAIL 2021. - 111 c.

11.3. Mertoauueckue yKazaHus sl OOYJaIOMIMXCs 10 MPOXO0XKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIONHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3ao4yHoOM ¢opMme 00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3sHoe IIaHUpPOBaHKUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMATH3aLUU NPUOOpETaeMbIX 3HAHWU, 00ECIeYMBAEeT BBICOKHIA



YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJMYECKUI MaTepHuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 3204HOM (hopMme 0OyueHHs).

Memoouueckue ykazanus no 0CB0EHUNO MaAmepuana O0isi CAMOCMOAMENbHO2O U3VUeHUs

UMermcs 8 8uoe 31eKmpoHHbLX pecypcos oubruomexku I'VAIl u cucmemor LMS

1. Typueukas, E. JI. IlporpammHas uHxeHepus. VHTerpaunoHHBIH NOAXOJ K
paspadotke / E. JI. Typuenxkas, A. B. ArpanoBckuii. — Cankrt-IlerepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOINOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2.  Typueuxas, E. JI. Ilporpammnas uHXeHepus. TecTHpoBaHHE W KOHTPOJb
KayecTBa MPOrpaMMHOro obecreueHus : yuedHoe nocobue ans By3oB / E. JI. Typueukas, A. B.
ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2025. — 172 ¢. — ISBN 978-5-507-51677-3. —
Texcr: onextponHsni// Jlanp :  3nekTpoHHO-OMOnmMoreyHas cucrema. —  URL:
https://e.lanbook.com/book/455672 (mata obpamenus: 09.03.2025). — Pexum mgocryma: st
aBTOPU3. MOJIb30BATENCH.

3. TectupoBaHue M KOHTPOJIb KayecTBa MPOTrPaMMHOIO OOECHEUYEHUS [
DOnekTpoHHBI pecypc| : yuebnoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CennoB ; C.-Tlerep0. Toc. YH-T a’pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : U3a-so I'YAIL 2023. - 118 c.

4, TectupoBaHue BeO-MPUIIOKEHUH : [ DIEKTPOHHBIN pecypc]| : yueOHOe mocobue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a’3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
tekctoBble mad. - CII6. : U3a-Bo I'YAIL 2020.

5. MHorogyHkiroHanbHble MH()OPMAIIMOHHBIE CUCTEMbl Ha OCHOBE HWHTETpallu
NPUKIAIHBIX MPOrpaMMHBIX cpejl : yueOHoe nocodue / A. B. Arpanosckuii, E. JI. TypHenxkas ;
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(OPMAIMOHHBIX CHUCTEM : [
DIeKTPOHHBIN pecypc] : yueOHo-MeToauueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a’3pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankr-IlerepOypr : U3a-so I'VYAIL 2021.- 111 ¢

11.4. Meroauueckue yka3zaHus Ui OOyYarOIIMXCS MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4arouuxcsi, OCYIIECTBIIEMOT0 B TE€UEHHE CEMECTpa C ILIEJbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUIAHBI.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPOBOJIUTCS B COOTBETCTBUM CO CTAaHAAPTOM
opranuszanuu I'YAII cucremsl MmeHexkMeHTa kKadecTBa 3.76 «llonokeHue o TeKyleM KOHTpoJe
yCIIeBAaEMOCTH M MTPOMEKYTOUHOM aTTecTanuu CTyJeHTOB U acrupaHToB ['YAIl, oOy4arommxcs
1o 00pa3oBaTeNIbHBIM IPOTrpaMMaM BBICIIET0 00pa30BaHUs» Ha OCHOBaHUM npHkasza ['YAIL

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCA C YYE€TOM CBOEBPEMEHHOCTH,
MOJTHOTHI U KauecTBA BBIMIOJIHEHHUSI JTaOOPAaTOPHBIX paboT, COOTBETCTBUSA O(GOPMIIEHUS OTYETOB
HOpMaTUBHBIM TpeboBanusiM ['YAIIL, mpaBUIBbHOCTH OTBETOB Ha KOHTPOJbHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHSIX.

PesynpraThl TEKylero KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAIOTCS MPU  IPOBEACHUHN
IIPOMEXYTOUHOM aTTECTallMM Hapsily ¢ OTBETaMM Ha 3K3aMEHAI[MOHHBIE BOIPOCHI, TOCKOJIBKY



OTpa)karT CHOPMHUPOBAHHOCTH MEPEUUCICHHbIX B TaOnuue | KOMMIETEHLUI C TOYKU 3pEHHS
nproOpEeTEeHHBIX YMEHUH 1 HAaBBIKOB.

Jl1s IOTy4€eHus aTTeCTalluy 110 TEKYIEMY KOHTPOJIIO CTYI€HTY HEOOXO0IUMO:

1. 3amuTuTh HEe MeHee 75% OTYeTOB OT BCeX JaO0OpAaTOPHBIX CeMECTpa M BBUIOKHTH UX B
JINYHBINA KaOUHET;

2. moceTuTh HE MeHee 75% OT 001Iero KoJMuecTBa MPeAyCMOTPEHHBIX YUeOHBIM TIIAHOM
3aHATHM, @ TaAK)Ke AKTUBHOE y4acTHE Ha MIPAKTUYECKUX U JIEKIUOHHBIX 3aHATHUAX

11.5. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOKICHUIO MPOMEKYTOUHOMN
aTTECTALUU.

[Ipomexyrounas  artectauus  OOydalOIIUXCs — MpeAyCMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIsi pPEHICHUs MPAKTHUYECKUX 3a7ady. JK3aMeH, Kak MpPaBWIO, MPOBOAUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YJIOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

Jljis norrycka K 9K3aMEHY CTYACHT 00s3aH BBIOJHUTEL U 3aIIUTUTE 75% nabopaTopHBIX
paboT U ycHemHo 3aBepliuTh 75% 3JIEMEHTOB TEKYyIIero KOHTposs. HeBblmonHeHHbIe 3a/1aHus
CTYAEHT CHAET NPENOAABATENI0 NEPE] HAYaJOM SK3aMEHA, B CIy4ae MX YCHEHIIHOM 3alllUThl
JOITYCKaeTcs K 9K3aMeHy Ha OoOIIMX OCHOBaHMX. MITorosas oleHka 1o 3k3aMeHy ¢hopMupyercs
Ha OCHOBAaHHUM OIICHOK, MOJIYYEHHBIX B XOJI€ TEKYLIErO0 KOHTPOJS, U OLICHKH, IMOJYYEHHOU B
pe3ynbTaTe YCTHONO OTBETAa Ha »HK3aMeHe. Takke IpU BBICTABIEHUM HWTOTOBOM OLEHKU
YVUUTHIBACTCS (PAKTOpP TMOCEIMAEMOCTH  JICKIIMOHHBIX 3aHATHA. B ciydae OTCYTCTBHS TIO
HEYBAKUTEIbHBIM MpUYKMHAM Ha Oosiee yeM 50% Nekuuii, OTKa3a OT BBINOJHEHUS 3aJaHUil Ha
JIEKIIMOHHBIX 3aHATUAX CTYJIEHTY Ha 2K3aMEHE MOTYT OBITh 3aJlaHbl JOMOJTHUTEIbHBIE BOIIPOCHI
M0 TeMaM, KOTOpbIe ObUTH UM HE U3y4YEHBI B IOJTHOM 00bEME.

JIist ycremHoro TMPOXOXKJICHUSI TPOMEXYTOYHOM arrectanu B (opMe JK3ameHa
oOyJaromuiicss JOHKEH MPOJEMOHCTPUPOBATh COOTBETCTBHE KPHUTEPUSM OIICHKH YPOBHS
chopMUPOBAaHHOCTH KOMITETeHIIMM (Tabnuua 14), a Takke BBITIOJHHUTH, BBUIOKUTH OTYETHI B
JUYHBIN KaOMHET M YCIENIHO 3alIUTUTh He MeHee 75% mabopaTopHbIX padoT.

[TpoMexxyTouHBII KOHTPOJIb  YCIIEBAEMOCTH TMPOBOJUTCS B COOTBETCTBHH CO
crangaproM opranuzanuu ['YAII cuctembl MeHemxmeHTa kaudectBa 3.76 «llonoxenue o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH W MPOMEXKYTOYHOM aTTECTAllMU CTYJECHTOB U aCIHUPAHTOB
['VAIIL, oOywarommxcs MO 00pa3oBaTeNbHBIM MPOTpaMMaM BBICHIETO 00pa3oOBaHUS» Ha
ocHoBanuu npukaza ['YAIl u «O MOgynbHO-PEUTUHIOBOM CHCTEME OLIEHKHU KauecTBa y4yeOHOMH
paboTtsl ctyneHToB B ['YAII».



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.
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