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1. IEPEYEHb KOMITIETEHIIUM WU 3TANIBI UX ®OPMUPOBAHHS B ITPOIIECCE
OBYYEHMA 110 JUCHUIIJIMHE

Onenounsle MaTepuasbl (cpeactBa) chopmupoBansl B cootBerctBUHM ¢ ®I'OC BO -
OakamaBpuaT 10 HampaBineHuto mnoarotoBku  09.03.03  «llpuxmamnas  uHOpMaTHUKay,
YTBEp)KICHHBII MpHKa3oM MuHucTepcTBa 00pazoBaHMs M Hayku Poccuiickoit denepamuu ot
19.09.2017 Ne 922 ¢ uzmenenusiMmu u ponosinenusimu ot 26.11.2020, 08.02.2021). B cooTBeTrcTBUN
C Marpuued KOMIIETCHIMH OCHOBHOM TMpodeccHoHaNbHOM 00pa3oBaTeNnbHON  MPOrpaMMbl
«IIpuknagnas wHGOpMaTHKa B IU(GPOBOH SKOHOMHKE» (YpOBEHb OakalaBpuara) B Ipolecce
oOyuenuss mno aucuumauHe «lIporpammHas HHXKEHEpUsD» MNPOUCXOAUT  (OPMHUPOBAHKE
3aKpEeIUICHHBIX 3a JUCLUIUIMHOW KoMmeTeHuui oOyuaromuxcs. OueHka c(GOpMHUPOBAHHOCTU
KOMIIETEHIIMH Ha KaXJIOM 3Tare 00y4eHUs IPOUCXOIUT Yepe3 OLEHKY IUIAHUPYEMbIX pe3yJIbTaToB
00y4eHus Mo TUCIUILIMHE (3HAHUH, YMEHHH, HABBIKOB).

PezynbraTs!
OCBOCHHS NHanKaTopsl [Inanupyemble Jrar!
00pa3oBaTeIbHOM JTOCTYDKCHHS PE3yIIBTaThI O0YUIEHWIS 1O (bopmmposars Oneromoe
POrPamMMBbI KOMITETEHIIMI JIVCIHTIIAHE KOMIICTEHIHH CPEICTBO
(cemecTphI ¥ TEMBI)
(KOMIIETCHIIIN)
3HaTth: 8 cemectp - YCTHBII
- TIOHATHS, Tema 1. Benenne | ompoc 1o
0CcOOEHHOCTH U B TIPOTPaMMHYI0 TemaMm 1,6
ApXHUTEKTYPY WHXEHEPHIO - OTBET Ha
MPOrPaMMHOTO Tewma 6. TEOPETUUECKUIN
obecrieveHus, ApxuTeKTypa BOIPOC
npodecCHOHAIBHBIE | POrPAMMHOTO 9K3aMeHa
W 9THYCCKHUE obecrieueHust
TpeOoBaHM
K-1 po(heCCUOHAIBHOTO
Crocoben coo011IeECTBA
BBISIBIISITH MPOTPaMMUCTOB K
unpopmanuonnsie | [1K-1.2. Cocrasiser JEATENBHOCTH 110
MOTPeOHOCTH TEXHUYECKOE pas3paboTke
MOJIb30BaTelNieii M | 3a/1aHKe Ha WHPOPMAITUOHHBIX
COCTaBIISITh pa3paboTKy CHCTEM;
TEXHUYECKOE MHPOPMAOHHON YmMmers:
3aJlaHKe Ha CUCTEMBI - COCTaBISAThH
pa3paboTKy TEXHUIECCKYTO
WHPOPMALTUOHHON JOKYMEHTAIIHIO
CUCTEMBI nporecca
pa3paboTKu
MPOTrpaMMHOTO
obecrneyeHus;
Baagers:
- HaBBIKAMH
pa3paboTku
OTAETbHBIX
TEXHUYECKUX
JIOKYMEHTOB;
3HaTh: 8 cemectp - YCTHBII
TK-2.2. - mnpouecc u cpeactsa | Tema 2. OIIPOC TI0
K2 PazpabareiBaeT pa3paboTku PazpaboTtka TeMam 2, 5
CriocoBer MOZCIb . UH()OPMALIMOHHBIX CITOYHBIX - IPaKTHYeCKast
HPOSKTHPOBATH Z;?;‘;i’ﬁff‘;’:ﬁon CHCTEM H pOrpaMMHBIX pabora 1o Teme
HHGOPMALHOHHBIE | aperrs o (;no M MIPOTPaAMMHBIX CHCTEM 4
poH Ha KOMILJIEKCOB; Tewma 4. Ipouecc - BBICTYIUICHHUE
CHCTCMBT COBPEMCHHBIC - (aKTOpBI CIOKHOCTU | pa3pabOTKU C JOKJIa/IoM IO
O0IaYHBIC PELICHHS paspaboTKH IPOTPaMMHOTO Teme 4
WHPOPMAITMOHHBIX obecrieueHusl - OTBET Ha




CHCTEM, TEXHOJIOTHH,
MOAXObI U
NPUHLHUIIBI K
UCCIIEI0OBAHUIO U
CO3JIAHUIO0
WHPOPMATUOHHBIX
CHCTEM,
PrOHOMHUYECKHE
TpeOOBaHMSI K HUM

YMmeTh:

omnpenessiTh
(haKkTOphI CIOKHOCTH
pa3paboTKH
MPOTrpaMMHBIX
CHUCTEM, BBIOMPATh
a/IeKBaTHEIE
TEXHOJIOTHH TSI UX
IIPOEKTUPOBAHUS

Baagern:

HaBBIKAMH
KPUTHYECKOTO
aHaM3a
TEXHUYECKON
HH(pOpMAIUU

Tema 5. DevOps u

UHPpaCTpyKTypHas
WHKEHEPHS

TEOPETUUECKUIN
BOIIPOC
JK3aMeHa

TIK-2.3. CocraBiser
TEXHUKO-
SKOHOMHYECKOE
000CHOBaHUE
MPOCKTHBIX
pelieHui

3HaTh:

MOHATHE TEXHUKO-
SKOHOMHYECKOTO
000CHOBaHHUS ,
6a3oBbIE
XapaKTEPUCTUKU
3aTpar Ha
pa3paboTKy
MPOrPaMMHBIX
CPEICTB;

YMmerTh:

MPOTHO3UPOBATH U
OLIEHUBATH 00BEM
pecypcos,
HEOOXOANMBIX IS
CO3JIaHHUS
MPOrpaMMHBIX
IIPOAYKTOB U
KOMIIJIEKCOB
OCYILECTBIISTD
BBIOOP IIPOEKTHOTO
peuieHus ¢ onopoi
Ha MEXIIyHapOJHbIC
CTaHAAPTHI U
METO/bI OLICHKU
KadyecTBa
pa3paboTKu
IIPOrPaMMHOTO
obecrieueHus 1
COBpPEMEHHEIE
TpeOOBaHMS K
WH(OPMAITIOHHBIM
cucTeMaM

Baagern:

HaBbIKAMHU
[IPOBEICHUS
TEXHUKO-
3KOHOMHUYECKOIO

8 cemectp

Tema 3. Ouenka
KayecTBa
MPOIIECCOB
CO3IaHMSs
MPOrpaMMHOTO
obecrieueHus

- YCTHBIN
OIIPOC TIO TEME
3

- OTBET Ha
TEOPETUUECKUIN
BOIIPOC
JK3aMeHa




000CHOBaHUS
MIPOEKTHOTO
pelIeHus;

HaBBIKAMH MTPOBEICHUS
CHUCTEMHOIO aHaJIN3a
MPUKIAAHON 00J1aCTH;

3HaTh: 8 cemectp - YCTHBII
- CyTb IIpoLecca Tewma 4. Iporecc OMpoc 10
pa3paboTku pa3paboTku TeMaMm 5, 6
MPOrpaMMHOTO IPOrpaMMHOTO - IPaKTHYeCKast
oOecrieueHus 1 BUIbI | 0OeCIIeYeHHS pabora 1o Teme
nesTenbHOCTH B HeM, | Tema 5. DevOpsu | 4,8
MO/JIEIN KU3HEHHOTO | MHQPACTPYKTYPHAs | - BHICTYIUICHHE
UKJIa pa3paboTKu WH)KCHEPHS C JIOKJIaJIOM TIO
MIPOTPaMMHOTO Tema 6. Teme 4
obecrieueHms; ApxuTekTypa - OTBET Ha
- TIPUHIIMITBI MPOrPaMMHOTO TEOPETUYECKUI
KOH(UTYPAIMOHHOTO | OOeCcTIeueHMs BOIIPOC
YIpaBICHUS U Tema 8. JK3aMeHa
yIpaBJICHUS Ynpasnenue
TpeOOBaHUSIMH, CYTh | IPOTPAMMHBIM
MeToaoioruu MSF MIPOEKTOM
- TMPUHIIUIBI U
cpeacrtsa
[TK-4.1. IIpumensier yIIpaBIICHHs
TUOKHE TEXHOJIOTUU IIPOrPaMMHBIM
YHpaBIeHHS U IIPOEKTOM 1
UQpOBEIE CpeCcTBa KOMAHIOH
KOHTPOJIA pa3pabOTYHKOB;
JKU3HEHHOTO LIUKIA | Ywmern:
IK-4 Co3aHunA - IUIAaHHPOBATh JTAIIbI
Cnocoben MH(OPMAIHOHHBIX pa3paboTKu
yIPAaBJIATh CHCTEM UH(pOPMALIMOHHOM
nporeccamu CHCTEMBI C
CO3/1aHus WCIIOJTb30BaHUEM
“H(OPMAITHOHHBIX WHCTPYMEHTAIBHBIX
cucTeM CPEACTB;
Baagers:
- HaBbIKaMH
yIpaBleHAS
MPOrpaMMHBIM
MIPOEKTOM C
MOMOIIBIO
MPOrpaMMHO-
TEXHUYECKUX
CpEJCTB,
- HaBBIKAMH PabOTHI C
cepBHUCaMU
KOHTPOJISl BEpCUid
MPOrPaMMHOTO
MPOJYKTa
IIK-4.2. Ilpumensier | 3HaTh: 8 cemectp - YCTHBII
aKTyaJbHBIE - HOpMaTHBHBIE Tema 3. Onenka OIIPOC TIO TeME
HOpPMaTHBHBIC JIOKYMEHTBI U KayecTBa 3
JIOKYMEHTBI U CTaHIapTHI B MPOIECCOB - IPaKTUYECKast
CTaHIaPTHI IPU MpoIecce CO3AaHNS | CO3MaHUs paborta 1o Teme
CO3JIaHUN WHQPOPMAITUOHHBIX MPOrPaMMHOTO 4
WHGOPMAITTOHHBIX CHUCTEM o0ecrieueHust - BBICTYIUICHHE
CUCTEM, UCHOJB3YSl | YMeThb: Tewma 4. IIpouecc € JJOKJIAJIOM IO
00IIeI0CTYITHBIC - TIPUMEHSATH pa3paboTku Teme 4
CIIPaBOYHO- HOpMaTHBHbIE IPOrpaMMHOTO - OTBET Ha




IIPaBOBbIE CUCTEMBI
u
npodeccuoHabHbIE
0a3bl JaHHBIX
coepsr UT

JIOKYMEHTBI U
CTaHAapTHI B
IIPOLIECCE CO3JaHUs
UH(POPMALIMOHHBIX
CHUCTEM

Baaners:

HaBBIKAaMH pa3padOTKH
HH(POPMAITHOHHBIX
CHUCTEM C
HCTIOJIb30BaHUEM
HOPMaTHBHBIX
JIOKYMEHTOB U
CTaHJIAPTOB.

oOecrieueHust

TEOPETUUECKUIN
BOIIPOC
JK3aMeHa

IIK-5
Cnocoben
obecreynBaTh
KauyecTBO
pa3paboTku
HHPOPMAITUOHHBIX
CHCTEM

TIK-5.1. IIpoBoaut
OIIEHKY KayecTBa
MIPOTrPaMMHON
pa3paboTKu Ha
pa3HBIX 3Tamax
JKU3HEHHOTO ITUKJIa
MHPOPMAaITOHHBIX
CHUCTEM C
MIPHUBJICYCHUEM
COBpEMEHHBIX
0TpacieBbIX
pemennii UT-chepsr

3HATB:

MEXIyHApOIHBIC
OTCUYCCTBCHHBIC
CTaHIIAPTHI OI[CHKU
KayecTBa
pa3paboTku
MH(OPMAITUOHHBIX
CHCTEM;

METObI U CITOCOOBI
TECTUPOBAHUS
MPOrpPaMMHOTO
obecrieueHus

YMmeTh:

MIPOBOJIUTH
TECTHPOBaHHE
MH(OPMAITMOHHBIX
CUCTEM

Baagern:

HaBBIKaMH
IOCTPOCHMA IJIaHa U
IMPOTOKOJIa
TCCTHPOBAHMA,

8 cemectp

Tema 3. Ouenka
KauecTBa
MPOIECCOB
CO3JaHHs
NIpOrpaMMHOTO
obecreueHus
Tema 7.
Tectuposanue I10

- YCTHBII
OIIpOC IO TEME
3

- TIPaKTHYECKast
paboTa 1o Teme
7

- OTBET Ha
TEOPETUUECKUI
BOIIPOC
JK3aMeHa

IIK-5.2. ITpoBogut
OLICHKY PHCKOB
paboThI
WH()OPMAITHOHHBIX
CHCTEM B yCIIOBHUSX
U pOBU3ALIUU
Om3Heca u
MIPUMEHEHUS
CKBO3HBIX

UG POBEIX U
0TpacieBbIX
TEXHOJIOTUI

3HaTh:

BO3MOXHBIE PUCKU
(bYHKIIMOHUPOBAHUS
WH(pOPMAITMOHHBIX
CHCTEM

METO/JIBI U CTIOCOOBI
OIIEHKH PUCKOB
MHGOPMAITUOHHBIX
cUCTEM

YMerTh:

aHaJIM3UPOBATh
M3JIEPIKKH U PUCKU
TIpH CO3JaHUU
WH(pOPMAITHOHHBIX
CUCTEM;
pa3pabaThiBaTh IIaH
VIPEXKICHUS PUCKOB
B TIpoIiecce
CO3JIaHMUS
UHPOPMAITUOHHBIX
cHucTEM

Biaagern:

HaBbIKAMH  OIICHKH
PUCKOB B Pa3IHIHBIX
MOJIEIISX
HH()OPMAIHOHHBIX

8 cemectp
Tema 7.
Tectuposanue 110

- IPaKTHYeCKast
pabora 1o Teme
7

- OTBET Ha
TEOPETUUECKUIN
BOIPOC
9K3aMeHa




CHCTEM;

ITK-5.3.
Ob6ecrieunBaeT

3G PEKTUBHYIO
OpraHu3aIrio
pa3paboTKu
UHQOPMAITOHHBIX
CHCTEM U
HHTETPAIHIo BCEX
TEXHOJIOTHYECKHX
MPOIECCOB (B TOM
YHCIIe HA OCHOBE
00JTaTHBIX
peleHnit) s
BBICOKOT'O KauecTBa
POrpaMMHOTO
MPOJIYKTA.

3HATh:

OCHOBEI
a¢dexkTuBHOM
OpraHu3aInu
pa3paboTku
UH()OPMALIMOHHBIX
CHCTEM H
MHTETPAIMI0 BCEX
TEXHOJIOTHYECKUX
poueccoB (B TOM
qrciie Ha OCHOBE
00JIaYHBIX peIICHHN)
JUISL BEICOKOTO
KavecTBa
IPOrPaMMHOTO
MPOIyKTa

YMmerTn:

OCYIIECTBIISATh
3¢ PEKTHBHYIO
OpraHU3aIlHIo
pa3paboTKu
“H(OPMAITUOHHBIX
CHCTEM U
WHTETPAIIIO BCEX
TEXHOJOTHYECKHX
IIPOIIECCOB (B TOM
qrciie Ha OCHOBE
00JJauHBIX pEIIeHUH)
JUISL BBICOKOTO
KayecTBa
MPOrPaMMHOTO
POJIyKTa

Bganern:

HaBBIKAMH MTPOBEPKU
paboTtocmocobHOCTH
“H()OPMAITUOHHBIX
CHCTEM U
3(PEeKTHBHOCTH
HHTETPAIMU BCEX
TEXHOJOTHYCCKHUX
MPOIIECCOB

8 cemectp
Tema 5. DevOps u

MHPpaCTPyKTypHas
MH)XEHEPHs

- YCTHBII
OIIpOC IO TEME
5

- OTBET HA
TEOPETUUECKUIN
BOIIPOC
JK3aMeHa




2. OHEHOYHBIE MATEPHAJIbI (CPEACTBA) JJisdI TEKYIIEI'O KOHTPOJISA U
OIEHKH 3HAHMH, YMEHUH, HABBIKOB, OBECIIEYUBAIOIIHUX
®OPMHUPOBAHMS KOMIIETEHIIMIA B TPOIIECCE OBYYEHUS O JUCIHUAILJIMHE
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YcTHBIE OIPOCHI
Bonpocwl 0113 nposedenus ycmuoeo onpoca

no meme «Beeoerue 6 npocpammHuyio UHICEHEPUIO»

Uro Takoe nmporpaMMHas HHKeHepus?

HazoBuTte naty 3apoxaeHusi IpOrpaMMHON MHKEHEPUH KaK OTACIbHON HAYKH.

B uem oTinune nmporpaMMHOM HHXEHEpUU OT HHGOPMATUKU?

B uem oTirune nmporpaMMHOM WHKEHEPUU OT CUCTEMOTEXHUKH?

[IpuBeauTe mpuMepsl TUCIUILINH HHPOPMATUKU U POTPAMMHON HWHKEHEPUU
(IUCUMIUTHHEI HE MyTaTh ¢ y4eOHBIMU IPEIMETAMH).

Uro takoe [10?

C KakuMU UHBIMHU BUIaMHU qeJIOBEUECKOU ACATCIIBHOCTHU COOTHOCUTCA CO3JaHUC IIO B
JTAHHOM pazzerne?

Yro Takoe npouecc cozaanus [107?

[TpuunHBI OTCYTCTBUSI YHUBEPCAIBHOTO Ipoliecca pazpadbotku I10.

[Touemy BO3MOKHO U 11€1€c000pa3HO CTaHAAPTU3UPOBATH MIPOLIECC HA YPOBHE KOMIAHUU?

. Kakne METOA0JIO0THH pa3pa60TKH 110 MNOAACPIKUBAKOT IMOHATHEC KOHKPETHOI'O IIpoLecca u

KaKUMU CpeICTBaMU?

Bonpocwvl nns npogedenus ycmnozo onpoca
no meme «Paspabomka clodcHbiX npOSPAMMHBIX CUCTNEM»

Yro Takoe npouecc cozaanus [107?

Pacckaxxure o mpu4MHaxX OTCYTCTBUSI YHUBEPCAIBHOTO npolecca pa3padbotku I10.
[Touemy BO3MOXHO M 11e1€c000pa3HO CTaHIapTU3UPOBATh MPOLIECC HA YPOBHE KOMITAaHUH?
UYro Takoe cTaHAAPTHBIA U KOHKPETHBIN MPOLIECCH U KaK OHU COOTHOCSTCS?

UeM oTamyaroTcst Mex 1y co00i TEKYIIUi 1 KOHKpETHBIH npouecchl? Kakue MeTogomoruu
pazpabotku I1O nogaepkuBarOT NOHATHE KOHKPETHOIO IpoIiecca U KaKUMH CPeACTBAMU?
Yo Takoe nporecc cozaanus [10?

Pacckaxxure o mpuunHaxX OTCYTCTBUSI YHUBEpCAIBbHOIO Iporecca pazpadotku I10.
[Touemy BO3MOXKHO U 11€51€CO00pPa3HO CTAHAAPTU3UPOBATH MIPOLIECC HA YPOBHE KOMIIAHUN?
Yro Takoe CTaHIAPTHBINA M KOHKPETHBIN POLIECCHl U KaK OHU COOTHOCATCS?

Bonpocwi 0na nposedenus ycmuoeo onpoca
no meme «Oyenka Kauecmea npoyeccos cO30aHUs NPOSPAMMHO20 0DeChedeHUs»

Kakumu xapakTepucTukamu JI0JKEH 00J1a/1aTh Ka4eCTBEHHBIM MPOTPAMMHBIN TPOTYKT?

Kaxue He@yHKIMOHaANBbHBIE TPEOOBAHUS ONPEEIIAIOT KaueCTBO MPOrPaMMHOI0 IIPOAYKTA?

Kakas posb TecTupoBaHus B 00ecrieueHrny KayecTBa NPOorpaMMHOI0 IpoAyKTa?

Kaxwue tumsl TecToB HCIIOJIB3YIOT IJIA IIPOBEPKU KAa4Y€CTBA IIPOIPaMMHOI'0O HpOI[}IKTa?
[[J'IH 4Cro nMpuMcCHACTCA pCrpeCCUOHHOC TCCTI/IpOBaHI/Ie?

Bonpocwi 0na nposedenus ycmuoeo onpoca
no meme «IIpoyecc pazpabomku npocpammHozo obecnedeHus»
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UTo BKIIIOYAET MOHSITHE «TEXHOJIOTHS pa3pabOTKH MPOTPAMMHOT0 00ECTICUCHHSI» ?

Uro omnpenaensieT )KU3HEHHbIE LIUKJI TPOrPaMMHOTO obecrieueHus?

[Tosicaute comeprkanue KackaJHON MOJeNU pa3pabOTKH MPOrpaMMHOI0 00ecTieYeHHUS.
[TosicauTte comeprkaHue UTEPALIMOHHON CIUPATIHLHON MOJIETH pa3paboTKU MPOrPaMMHOTO
obecrieyeHus.

[TosicauTe comepkaHne UTEPATUBHON MOJIENN Pa3paOOTKH MPOTPAMMHOTO 00eCTICUCHHUS.
Yro momkeH obecriednBaTh A3PPEKTUBHBIN MOAX0]] K YIPABICHUIO MIPOIIECCOM Pa3padOTKU
[10?

Uto moHMMaeTCs Mo 3pEJIOCTHIO MPOIIECCOB /I KOMITAHHUH, pa3pabaTeiBatomieit [107
[IpuBenrTe OCHOBHBIE MOJIOKEHUS THOKOTO Toax0aa K co3aanuto [10.

[IpuBeauTe OCHOBHOE Ha3HAUEHUE METOOJIOTHH YIIPABJICHUS KU3HEHHBIM [IUKIIOM
MIPUIIOKEHUH.

Kakue nHCTpyMeHTaNbHbBIE CPEJCTBA MpeAnaraeT komnanus Microsoft mist ynpaBneHust
YKU3HEHHBIM LIUKIIOM NPUIIOKEHUN?

Bonpocwl ona nposedenus ycmnozeo onpoca
no meme « Texnuxko-sKoHomuueckoe 060CHO8aHUE NPOEKMO8 NPOCPAMMHBIX CPEOCHIB»

Kpatkas xapaktepucTrika nporpaMMHBIX CPEACTB U CTaJAUU €€ pa3padOTKH
Omnpenenenue TpyA0EMKOCTH pa3padOTKH MPOTrPAMMHBIX CPEJICTB

Omnpenenenne cocraBa rpynmbl HCIOJHUTENEH

Pacuer 1 moctpoeHue ceTeBoro miaHa-rpaguka pa3paboTKi U BHEAPEHUS POTPAMMHBIX
CPEICTB

Opranu3zanus JOKYMEHTUPOBaHUS IPOrPAaMMHBIX CPEJICTB

TpeboBaHMs K JOKYMEHTALMHU MPOTPAMMHBIX CPEJICTB

[1nanupoBaHue TOKyMEHTUPOBAHUS IPOTPAMMHBIX CPEJICTB

CocraB 1 coaepkaHre JOKyMEHTOB IIPOIPAMMHBIX CPEJICTB

CrangapThl JOKyMEHTUPOBAHUS IPOTPAMMHOI0 O0ECIICUEHHS.

Bonpocul 0na nposedenus ycmuoeo onpoca
no meme «DevOps u uHghpacmpykmypnas undsxceHepus»

Kakwne mraGiioHb1 TeCTOBBIX TPOEKTOB MMeroTcest BVisualStudio?

Jisa uero mnpumensercs MicrosoftTestManager? Kakue oH wnMeeT (yHKUMOHAJIbHBIE
BO3MOXXHOCTH?

Jlst wero ucnonw3yercs LabManagement npu TecTupoBaHUuN?

Jl1s 4ero npuMeHstoT peakTopuHr koaa?

[IpuBeauTe npU3HAKU HEKAYECTBEHHOTO KOJA.

B3aumopeiicTBre MeX1y MOJCUCTEMaMH U apXUTEKTypHbIE (PYHKILIUH.

YeM OTIIMYAIOTCA MEXAy cOOOW TEeKyHmMHA M KOHKpEeTHBIM mporecchl? Kakue meTomonoruu
pazpadotku 110 nognepkuBarOT NOHATHE KOHKPETHOTO MPOIECCa U KAKUMH CPEACTBAMU?

Bonpocul onsa npoeedenus ycmnozo onpoca
no meme «Apxumexkmypa npocpammHo2o odoecneyeHus»

IloHsATHE apXUTEKTYPHI U 3a/1a4U €€ OIMCAHMS.
OCHOBHBIE KJIacChl apXUTEKTYP NPOrPaMMHBIX CPEACTB.
KoHTponb apXUTEKTypbl IPOrPaMMHBIX CPEZCTB.

UYro Takoe apXUTEKTypa MPOrpaMMHOTO obecrieueHus?
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BaxxHOCTb apXUTEKTYpbI IPOrPaMMHOI0 00eCIIeUeHHUSI

Kakum crmiocob6om mporpammHoe o0ecriedeHrue pa3BepThIBATHCSA?

KeM o0city:xuBaThCsI MPOrpaMMHOE 00ECIICYCHUE B MPOIECCE IKCIUTyaTaIui?
TpeGoBaHwMsI kK Ka4ECTBY MPOrpaMMHOT0O obecrieueHus (0€301acHOCTb, POU3BOIUTEIBHOCTD,
BO3MOXXHOCTh TapajieIbHOH 00paboTKH, HHTEPHAIIMOHATH3AIUS 1 KOHUryparus)?

Bonpocwi 0na nposedenus ycmuoeo onpoca
no meme « Tecmuposanue 110»

B gem oTimume tectupoBaHus oT ooecniedeHus kadyectna? Llenb TectupoBaHusl.

Kaxue BubI 1€4TEIbHOCTH BBINOIHIET TECTUPOBIIMK B MPOIIECCE TECTUPOBAHUS?

Kakwue cymiecTBytoT BUIbI TECTUPOBAHUS MO TITyOWHE TOKPBITHS?

Kaxue ypoBHM KauecTBa BBICTABISAIOTCSA 110 PE3YJIbTaTaM Ka)10ro BUJa TECTUPOBAHUS 110
riryOuHe MOKphITHA?

Kakue cymiecTByoT TECTOBbIE AKTUBHOCTHU ?

Ha xakoii rimyOrHe HOKpBITHSI BHIITIOJIHSAETCS KaXk/1as TECTOBAsi aKTUBHOCTh?

Kakwue cymiecTBytoT BUbl TECTUPOBAHUS 110 3HAHUIO Koza?

Kakwue cymiecTBytoT BUbI TECTUPOBAHUS 10 CTEIEHH aBTOMAaTH3aL[UH?

Kakwue cymiecTByoT BUbI TECTUPOBAHUS 110 U30JIUPOBAHHOCTH KOMIIOHEHTOB?

. Kakue cymiecTByroT BU/bl TECTUPOBAHMS B 3aBUCUMOCTH OT 00BbeKTa?
11.
12.

Kakue cymiecTBytoT He()yHKIIMOHAJIbHBIE BU/IbI TECTUPOBAHUS?

KomOuHanus TecToB sl IepBOi MOCTaBKHU MPOrPaMMHOI0 00ecriedeHns: Ha TECTUPOBAaHUE.
KomOuHamus TecToB A7l MOCIEAYIOMIMUX TOCTAaBOK MPOTrPaMMHOT0 00ecTieyeHHs Ha
TECTUPOBAHUE.

Bonpocul ona npoeedenus ycmnozo onpoca
no meme « Ynpaenenue npocpammHuviM RPOEKmom»

Bzaumocss3s yYHpaBJICHUA IIPOCKTAMU U Q)YHKHHOHaJIBHOFO MCHCI>KMCHTA.

HepCHCKTI/IBLI pa3BUTHA YIHPABJICHUA MPOCKTAMMU. Hepexon K TIPOCKTHOMY YIIPABJICHUIO:

3ala4yU U OTallbl pCUICHUS.

Knaccudukanuss 06a30BbIX MOHATUH ympaBieHHs mnpoekramu.  Kiaccudukanust THUIOB
npoekToB. llenp m crparerus npoekroB. Pesynbrar npoekra. YimpasieHue napamerpamu

npoekTa. I IpoeKTHBIN IHKII.
OOw1ast XxapakTepUCTHKa IPOrPaMMHBIX IIPOEKTOB.
IIpoueccel ynpasieHus IpOEKTOM. Y POBHHU 3pPEJIOCTH NPOLIECCOB YIIPABICHUS IPOCKTAMH.

Mopenu xxusHenHoro uukna UT-npogykra. CooTHoueHHe )xu3HeHHOro nuukina UT-pemenus u

JKU3HCHHOI'O UKJIA IIPOCKTA.
TeOpI/II/I yYpaBJCHUA TPOTPaMMHBIM ITPOCKTOM.

Krnaccudukanus MeTofoB, MOJeNel U CTaHIApTOB Pa3pabOTKU MPOrPaMMHOTO OOECIICUCHHS.

MeTtomonoruu ObICTpOt ananTuBHOM pa3paboTku Agile(SCRUM).
MeTtononoruu pa3pabotku u BHeapeHus UT-pemeHuii.

Kpurtepuu oneHnBasi ycTHOro onpoca:

® OLCHKA «OnJIUYHO» BBICTABIISCTCA CTYACHTY, €CJIM OH OTBCTHJI PAa3BCPHYTO HA OAMH M3

3aIaHHbIX BOIIPOCOB, AKTUBHO JOIOJJIHAI OTBETHI APYTUX CTYACHTOB WJIA 3a/laBaJl UM
JAOIMOJIHUTCIIbHBIC BOIIPOCHI;

®  OLCHKA «XOpouitoy BBICTABIIACTCA CTYACHTY, €CIIM OH OTBCTHUII Pa3BCPHYTO HA OAUH U3

3aIaHHBIX BOIIPOCOB HUJIM OTBCTUJI KPAaTKO Ha Pl BOIIPOCOB;



®  OIICHKA «Y008IeMBOPUMEeNbHOY BBICTABIISETCS CTYACHTY, €CJIH OH KPaTKO OTBETHII HA OJTUH
U3 33JIaBa€MbIX BOTIPOCOB HJIM IMPOCTO JIOTIOIHSIT OTBETHI APYTUX CTYACHTOB, 3aaBall UM
JIOTIOJTHUTEIbHBIC BOTIPOCHI;
®  OIICHKA «HeYyO00s1emeopuneibHoy BbICTABISIETCS CTYICHTY, €CIIH OH HE CMOT OTBETUTh
MPaBUJILHO HA 33JIaHHBIN BOMPOC, THOO HE OTBEYAIl HA BOMPOCH! M HE yYaCTBOBAN B UX
00CYyKICHUH.
HOI[FOTOBKa n BLICTyHJ'IeHI/Ie C JOKJIaJaMu
Temvt 0151 10020MOBKU OOKIA008
no meme «lIpoyecc paspabomxu npocpammHo2o obecneyeHus»

1. OcHOBHBIE MOHATHUS U IPUHLUIBI Pa3pabOTKH MPOrPAMMHOI0 00ECIICYEHUSI.

N

ApXUTEKTYpa IPOrpaMMHOI0 OOECIIEUEHUS.
ba30BbIe MPUHINIIBI U OTPAaHUYEHUS CTPYKTYPHOT'O IIOJIX0/1a K AHAJIN3Y U IPOEKTUPOBAHUIO

[1o
MeTtononoruu pa3paboTKH MPOrpaMMHOIO 00eCIICUEHHUS.

[9S)

JKu3HEHHBII LUKIT IPOrPAMMHOT0 00ECIICUCHUSI.

Pa3paboTka nporpaMMHOro o0ecriedeHus 1 MOBTOPHOTO UCIIOIb30BAHUS.
KommnonenTHo-0a3upoBaHHast pa3paboTka.

KauecTBo nporpaMMHOro o0ecnedeHusl.

Ceprudukaius 1 OlleHKa MPOIECCOB CO3aHUs IPOTPAMMHOTO 00eCTIeUeHHS.

O XNk

Kpurtepun oneHnBas 10K/1210B U BbICTYIJICHUI:

® OULEHKAa «OmJUYHO» BBICTABIIAETCS CTYACHTY, €CIIH JOKJIAA MOJHOCTBIO PACKPBIBAET TEMY,
CTPYKTypa JOKJaJa JIOTMYHO BBICTPOEHA, OOYYAIOIIUICS XOpOIIO OpPUEHTUPYETCS B
MaTepuaie M TEKCT JOKIaJga, B OCHOBHOM, pacCKa3blBaeT (a HE YHUTAeT), OTBEUaeT Ha
JIOTIOJIHUTENBHBIE BOMPOCHI; COMPOBOXKIAIOIIAsl JOKJIAX IIPE3CHTAlMs BBIIIOJHEHA B
COOTBETCTBUH C TPEOOBAHUSAMHU M JIOTIOJIHACT JOKJIAJ, TOKJIAAUUK YJIOXKWICSA B PETJIaMEHT,
TEKCT JTOKJIaZa OOPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMU;

® OIIEHKA «XOpouio» BBICTABISETCS CTYACHTY, €CIM JOKJIAJ B LIEJIOM PAacKpbIBaeT TEMY, HO
OCTalOTCS HE OCBEILEHHBbIE CTOPOHBI BOMPOCHI, HE Ha BCE JOIMOJHUTEIBHBIE BOIPOCHI
00y4aromuiicss MOXKET J1aTh OTBET; CTPYKTYpa JOKJIa/Aa JIOTUYHO BBICTPOEHA, TEKCT JOKJIaaa
oOyJaromuiicsi, B OCHOBHOM, DacCKa3blBaeT (2 HE YHUTAET); MpE3EHTAllMs BBHIMOJIHEHA B
COOTBETCTBUU C TPeOOBAaHUSMHU, HO €CTh DS/ 3aMEeUaHUil MO ee OPOPMIICHHUIO, JOKJIaT U
IIPE3EHTALNS JOTIOIHSIIOT IPYT ApYra, TOKIaI4UK YJIOKUJICS B PErJIAMEHT;

® OLEHKA «Y0061emeopumenbHo» BBICTABISCTCA CTYJICHTY, €CIH €ro JOKJIaJ HE PacKphIBAET
TEMy B JOCTAaTOYHOH Mepe, HEe OTBEYaeT Ha JONOJHHUTEIbHBIE BOMPOCH; K OGOPMIICHUH
JOKJIaJla MHOTO 3aMEYaHWi; TMpEe3CHTAIMs BBIIOJHEHA HE 10 TPeOOBaHUSM, TOKJIAL]
nyOnupyeT npe3eHTaltio, a He JIONOJHSET €€, CTYICHT He YKJIaJbIBaeTCsl B PETJIAMEHT WU
Hao00opoT;

® OIICHKA «HEYO081emME8OPUMENbHOY» BBICTABISETCS CTYICHTY, €CJIU JIOKJIaJl OTCYTCTBYET WU
JOKJIaJT COBCEM HE pacKpblBaeT TeMy, He o(opMIieH MO TpeOOBaHUSM; OTCYTCTBYET
Ipe3eHTalMs WIK IPEe3eHTalMs HE COOTBETCTBYET 0oJiee MOJIOBUHBI TPEOOBAHUSM.

IIpakTHyeckue padoTsl
Hpaxmuuecme 3a0anue no meme «Tecmupoeaﬂue npocpammHoco obecneuenusay

IIpakTu4yeckoe 3ansitue Ne 1(Tpedyer cocTaBjieHre 0TYETA)
Tema: KadyecTBO M TecTHpOBaHMe NPOTPAMMHOIO MPOAYKTA
TeopeTnyeckas 4acThb



Ilpunyunst mecmupoganus nPocpamMmHnozo obecneuenus

TectupoBanue (software testing) — AeITeTLHOCTD, BBITIOJIHSAEMAs 11 OIICHKU U YITYUIICHUS
KayecTBa MPOTPAMMHOTO oOecreueHus. JTa AesITeNbHOCTh, B 00IIEeM ciydae, Oasupyercs Ha
oOHapyxeHUH 1e(eKTOB U MPoOIeM B IPOTPaMMHBIX CHUCTEMAX.

TectupoBaHue NPOrPaAMMHBIX CUCTEM COCTOUT U3 OUHAMUYeCKOl BepU(PHUKALUU TTOBEICHUS
nporpaMM Ha KoOHeuHoOM (ocpaHuuennom) Habope TecToB (set of test cases), 6wvlOpanHbIX
COOTBETCTBYIOIIIUM 00pa3oM M3 OOBIYHO BBIMOJIHSIEMBIX ACHCTBHIM NPUKIAAHOW 00JacTH U
00eCTIeYMBAIOIINX MTPOBEPKY COOTBETCTBUS 0XCUOAEMOM) TIOBEICHUIO CHCTEMBI.

OOuwmii B3MIA HAa TECTHMPOBAHUE IMPOrPAaMMHOTO OOecreueHHsl MOCIEeTHHE TO/Abl AKTUBHO
IBOJTIOIIMOHUPOBAN, CTAHOBSCH BCE 00Jiee KOHCTPYKTHBHBIM, MPATMATUYHBIM U MPUOIIKEHHBIM K
peanusiM COBPEMEHHBIX NPOEKTOB pa3padOTKU MPOrpaMMHBIX CHCTEM. TecTupoBaHue Ooiee He
paccMaTpuBaeTCsl Kak JICATENbHOCTh, HAYMHAIOMIASCS TOJNBKO TIOCHE 3aBepiumeHus  (asbl
KOHCTpyupoBaHusi. CerofHss TECTUPOBAHUE PpACCMATPUBACTCA KaK JESATEIbHOCTh, KOTOPYIO
HEOOXOJUMO TMPOBOJIUTH HA MPOTSHKEHUH BCEro IMpolecca pa3paboTKU U COMPOBOXKICHUS U
SBIIIETCS BA)XHOW YACThlO KOHCTPYHPOBAHMSI MPOTPAMMHBIX MPOAYKTOB. JlefcTBUTENBHO,
IUITAHUPOBAHHUE TECTUPOBAHMS JOJDKHO HAUMHATHCS HA PAHHHUX CTAIHIX paOOTHI
c TpeOOBaHUSMHU, HEOOXOIUMO CHUCTEMATHUYECKH U MOCTOSHHO Pa3BUBATh U YTOUYHSTH IUIAHBI
TECTOB M COOTBETCTBYIOLIME MpoLEAypbl TectupoBanus. J[laxke cammu 1no cebe cleHapuu
TECTUPOBAHUSI OKAa3bIBAIOTCS OUYEHb TOJE3HBIMH MJII TE€X, KTO 3aHUMAETCS MPOSKTUPOBAHHEM,
HIO3BOJISISL BBIJCIATH T€ acTeKThl TpeOOBaHUN, KOTOPbIE MOTYT HEOAHO3HAYHO UHTEPIPETUPOBATHCS
WIH JakKe OBITh TPOTUBOPEUHBBIMHU.

B obGnactu 3nanmii “KadectBo mporpammHoro obecneuenus’” (Software Quality) TexHUKH
yIpaBJICHUS KAueCTBOM YETKO pa3/ielieHbl Ha cmamuueckue (Oe3 GblnoaHeHUus Kooa) W
ounamuyeckue (¢ evinoineHuem kooa). O0e TH KaTeropuu BakHbI. JlaHHas o0OjacTh 3HAHUU -
“TecTupoBaHue” — KacaeTcsl JUHAMMUYECKUX TEeXHHMK. Kak yke oTMedanoch paHee, TECTUPOBAaHUE
TECHO CBsi3aHO C oOusacthio 3HaHuU “Konctpyupomanue” (Software Construction). bomee Toro,
MOAyJabHOE (unit-) W HWHTETPAlMOHHOE TECTUPOBAaHME BCE Yalle pAacCMATPUBAIOT Kak
HEOTHEMIJIEMBIH 3JIEMEHT JIEATEIBHOCTH 110 KOHCTPYUPOBAHHUIO.

Ilenu mecmuposanusn

TectupoBanne — 95T0 TpoBepka coorBercTBUs [IO TpeOGoBaHMsIM, OCylIecTBIsieMas C
MOMOIIbIO HAOJIO/IEHUS 3a ero paboToN B CHEHATbHBIX, HCKYCCTBEHHO MOCTPOCHHBIX CUTYyAaIHsIX.
Takoro poja cuTyaluu Ha3bIBaIOT TECTOBBIMU UJIUM IPOCTO TECTAMM.

TectupoBanue — KoHeuHas npoueaypa. Habop curyanuii, B KOTOPBIX OyJET MPOBEPATHCS
tectupyemoe I1O, Bcerma koHeueH. boiee Toro, oH MOMKEH OBITH HACTOIBKO Mal, YTOOBI
TECTUPOBAaHUE MOXKHO OBUIO TPOBECTHM B pamMKax ImpoekTta pazpabotku [10, He cimmkom
YBEJIMYUBAsL €ro OIKET M CPOKH. DTO O3HAYAET, YTO MPHU TECTUPOBAHUU BCETJa MPOBEPSETCS
OYCHb HEOOJBINas J0JI BCEX BO3MOXKHBIX cuTyarui. [1o aTomy moBoay JleWkcTpa 3aMeTus, 4To
TECTUPOBAHUE TMO3BOJIIET TOYHO OMPEICINUTh, YTO B MPOrpaMMe eCTh OMMOKA, HO HE MO3BOJISIET
YTBEPK/IaTh, YTO TaM HET OIIMOOK.

TeM He MeHee, TECTUPOBAHME MOXKET HCIOJIb30BATHCS [UJIS JIOCTATOYHO YBEPEHHOTO
BBIHECEHHUs OIEHOK O kaudectBe [10. [{ns 3TOro HEOOXOAMMO HWMETh KPHUTEPUHM TOJHOTHI
TECTUPOBAHUS, ONMKMCHIBAIOIINE BAXXHOCTh PA3JIMYHBIX CUTyallud JJi1 OLEHKM KauyecTBa, a TaKXKe
SKBUBAJIEHTHOCTH W 3aBHCHUMOCTH MEXAY HUMH. DTOT KPUTEPHUA MOXKET yTBEPXKIaTh, UYTO BCE
paBHO B Kakoi W3 cuTyauui, A wiu B, mpoepsaTh mpaBmibHOCTH paboTel [1O, wmu, ecnu
porpaMMa MpaBHIBHO pabOTaeT B CUTyalnu A, TO, CKOpee BCero, B cuTyarnuu B Bce Toxke Oyaer
MpaBUIIBHO.

YacTto kpuTepwii TOJHOTHI TECTHUPOBAHUSA  3aJACTCS TPHU  TOMOINM  ONPEACICHHS
SKBHBAJICHTHOCTU CHUTYallud, AaloIIeldl KOHEYHbI Ha0Op KIaccoB curyanwii. B sTom cmyuae
CYUTAIOT, YTO BCE PABHO, KaKyl0 M3 CUTyallMil OJHOIO KJIacCa MCIOJIb30BATh B KAYECTBE TECTA.
Takoii KpuTepHuil Ha3bIBAIOT KPHUTEPUEM TeCTOBOI0 MOKPBITHS, a [MPOLEHT KJIacCOB
SKBUBAJICHTHOCTH CHUTYallUH, CIIYYUBIIUXCS BO BpeMsl TECTUPOBAHUSA, — JOCTUTHYTHIM T€CTOBBIM
MOKPBITHEM.

Takum 00pa3oM, OCHOBHBIC 3aJa4ydl TECTUPOBAHHS: MOCTPOUTH TAKOW HAOOp CHUTyaIuH,
KOTOpBI ObUT OBl JAOCTATOYHO MPEICTABUTEICH W IMO3BOJSUT OBl 3aBEPIIUTh TECTUPOBAHHE C



JIOCTaTOYHOM CTENEeHbI0 YBEpeHHOCTH B mpaBwibHOocTH [IO BOOOmIE, M yOenuThCcs, 4YTO B
KOHKpeTHOH cutyanuu I10 paGoTaeT npaBUIbHO, B COOTBETCTBUHU ¢ TpeboBaHusAMU (puc. 1.1).

Kpurepun
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Puc. 1.1. Cxema npouecca TeCTHPOBAHUSA

TectupoBanne — HaubOosee MIMPOKO NPUMEHSEMBbI METOX KOHTpoJsi KadecTBa. Jlis
OLIEHKM MHOTMX aTpUOYyTOB KadecTBa HE CYLIECTBYET APYTuX 3(PPEKTHBHBIX CIIOCOOOB, KpOME
TECTUPOBAHUS.

TecTupoBaTh MOXHO COOJIIOJIEHHE JIIOOBIX TpeOOBaHUM, COOTBETCTBHE KOTOPBIM
BhIsABIIsIETCS BO BpeMs paboTsl [10. U3 xapakrepuctuk kadectBa 1o ISO 9126 3tum cBoiicTBOM He
00J1a1a10T TOJIBKO aTpUOYTHI YA0OCTBA CONMPOBOXKACHUS. [109TOMY BBIJENSIIOT BUABI TECTUPOBAHUS,
CBSI3aHHBIE C MPOBEPKOM OMNpeAEIeHHbIX XapaKTepUCTUK U aTpUOYTOB KauyecTBa — TECTHPOBAHUE
(YHKIIMOHATIBHOCTH, HaJIeKHOCTH,  yA00CTBa  MCHOJIb30BaHUS, NEPEeHOCUMOCTH U
HPOM3BOJUTENBHOCTH, a TaKXKe TECTUPOBAHME 3ALUILEHHOCTH, (PYHKIMOHAIBHOW NMPUTOJIHOCTH U
np. Kpome toro, oco60 BbIIEISAIOT HAIPY304HOE WM CTPeccOBOe TECTUPOBAHUE, MIPOBEPSIOLIEE
paborocniocobHocTs [IO M mokasarenn €ro MPOU3BOAUTENBHOCTH B YCJIOBUSAX IOBBIIIEHHBIX
Harpy3ok — IMpH OOJBIIOM KOJMYECTBE IOJIb30BaTElEe, MHTEHCUBHOM OOMEHE JaHHBIMU C
JIPYTUMH CUCTEMaMU, OOJIBIIOM 00BbeMe NepeaBaeMbIX WK UCTIONIb3YEMbIX JaHHBIX U TIP.

Buovi mecmuposanusn
Ha ocHoBe UCXOAHBIX AAHHBIX, HMCIONb3YEMbIX MAJIsi MOCTPOCHHUS TECTOB, TECTHPOBAHUE
JEJIAT Ha CIEAYIOINE BUABL:

¢ TecTupoBaHUE YePHOI0 SIIMKA, HAIIEJIECHHOE Ha NMPOBEPKY TpeboBaHui. TecTrl i HETO U
KPUTEPHH NOJIHOTHI TECTUPOBAHUS CTPOATCS Ha OCHOBE TPEOOBAHUM M OrpaHUYEHUH, YETKO
3auKkcUpoBaHHBIX B  cHenM(UKanusAX, CTaHAApTaX, BHYTPEHHHX  HOPMATHBHBIX
JOKyMeHTax. HJacTo Takoe TECTUPOBAHHME HA3bIBACTCSI TECTUPOBAHHUEM HA COOTBETCTBHE
(conformance testing). YacTHbIM cilydaeM €ro sBjseTCS (PyHKLHHMOHAJbHOE TECTUPOBaHHUE
— TeCThl JJI1 HEro, a TaKXe MWCIONb3yEeMbIE KPHUTEPUM IIOJIHOTHI IPOBEICHHOIO
TECTUPOBAHUS ONPECISIOT Ha OCHOBE TPEOOBAHUH K (PYHKIIMOHATHHOCTH.

¢ Emie ofHUM NpPUMEPOM TECTUPOBAHUS HAa COOTBETCTBHE SIBJISETCS ATTECTALMOHHOE WIIU
KBAJIN(UKALNMOHHOE TECTUPOBAHHUE, II0 pPE3yJNbTaTaM KOTOPOTO IPOrpaMMHasl CUCTEMa
nojyd4aer (WM He NoiydaeT) o(pUIHaIbHBINA JOKYMEHT, TOATBEPKAAIONINI €€ COOTBETCTBUE
OIpeziesIEHHbIM TPeOOBaHUSAM U CTaHJapTaM.

¢ TecrupoBanue 0€10ro AMIMKA, OHO KE CTPYKTYPHOE TECTUPOBAHUE — TECThI CO3AAIOTCS Ha
OCHOBE 3HaHHUU O CTPYKTYypE CaMOW CHCTEMBI M O TOM, Kak oHa padoTtaeT. Kputepuu momHOTHI
OCHOBAHbI Ha MPOLIEHTE 3JIEMEHTOB KOJla, KOTOpbIE OTpabOTalld B XOJI€ BBIIOJHEHHS TECTOB.
Jl1s OLIEHKM CTENEeHHM COOTBETCTBUS TPEOOBAHUSAM MOTYT IPHUBJIEKATHCS OMOJHUTEIbHBIC
3HAHUS O CBA3M TPeOOBaHUI C ONpeeNeHHBIMH OTPAHWYECHUSMHU Ha 3HAUEHUs BHYTPEHHHUX
JAHHBIX CUCTEMBI HAIlpUMEp, Ha 3HAYEHMs IapaMETPOB BBI30BOB, PE3YJIbTATOB U JIOKAJIBHBIX
MepEMEHHBIX).

¢ TectupoBaHue, HALEJICHHOE HA OINpEJEiIeHHbIE OMMOKU. TecThl A1 TAKOTO TECTHUPOBAHUS
CTPOSITCA TaK, YTOObI rapaHTHMPOBAHHO BBISBIIATH ONpeseNeHHble BUIbI omnOok. ITomHoTa



TECTUPOBAHUS OINpEAENsSeTCs Ha OCHOBE KOJMYECTBA IIPOBEPEHHBIX CUTyallMid IO
OTHOILIEHHIO K 00IIeMy YHCITy CUTYyalluii, KOTOpble MbI IIBITAIMCH POoBepUTh. K 3TOMY BUIY
OTHOCHTCSI, HAIIpUMEpP, TECTUPOBAaHUE Ha 0TKa3 (smoke testing), B X01e KOTOPOTO MPOCTO
IBITAIOTCSI BBIBECTH CHCTEMY W3 CTpOsi, JaBas € Ha BXOJA Kak OOBIYHBIC JAaHHBIE, TaK U
HEKOPPEKTHBIE, C HAPOUYHO BHECEHHBIMU OLIMOKaMH.

e JlpyruM NPHUMEPOM CIY>KUT METOJ OLEHKH IOJHOTHI TECTHPOBAaHUS INpH MOMOIIM Habopa
MYTAHTOB — IIPOrpaMM, COBIAJAIOIINUX C TECTUPYEMOU BCIOAY, KPOME HECKOJIBKUX MECT,
r7le CIELUAIbHO BHECEHbl HEKOTOphle OIIMOKH. Yem Oousibllle MyTaHTOB HE MPOXOIUT
YCHEIIHO 4Yepe3 JaHHbIM Habop TECTOB, TEM IOJIHEE W KauyeCTBEHHEE IMPOBOAMMOE C €ro
IIOMOUIbIO TECTUPOBAHMUE.

Eme onna xnaccudukanus BUAOB TECTUPOBAHUS OCHOBaHa Ha TOM YpPOBHE, Ha KOTOPBIH OHO
HalleJICHO. JTH e Pa3HOBUIHOCTU TECTHUPOBAHUS MOXKHO CBSI3aTh ¢ (Da30il HU3HEHHOTO 1MKJIA, HA
KOTOPOU OHH BBIMIOJIHSAIOTCS.

* MoayabHoe TecTupoBaHue (unit testing) npeaHasHauyeHO A IIPOBEPKU IPaBUIBHOCTH
OTJIEIbHBIX MOAYJICH, BHE 3aBUCMOCTH OT UX OKpY»keHus. [Ipu 3TOM npoBepsieTcs, 4To eciu
MOJ1yJIb [TOJIy4a€eT Ha BXOJ JaHHbIE, YIOBJIECTBOPSIOIINE ONPEAECIIEHHBIM KPUTEPHUIM

® KOpPPEKTHOCTH, TO U PE3YyJbTaTbl €ro KOPPEeKTHbl. MOAyJIbHOE TECTUPOBAHUE SIBISETCS
Ba)XHOH COCTaBHOM YacThIO OTJIAJ0YHOI0 TECTHPOBAHUS, BBIIOJIHIEMOTO pa3paboTUMKaMHU
JUTSL OTJIaIKA HAalTUCAaHHOT'O UMU KOJ1a.

* Nnrerpanmonnoe tectupoBanue(integrationtesting) mnpeaHa3sHaue€HO [UIsI IIPOBEPKU
MPaBWJIBHOCTH B3aMMOJIEUCTBUS MOYJEl HEKOTOporo Habopa Apyr ¢ apyrom. [Ipu stom
IIPOBEPSAETCS,, YTO B XOJE€ COBMECTHOH pabOThl MOIYJIM OOMEHHBAIOTCS JAHHBIMH U
BBI30BAMM OIl€palliii, HE Hapyllas B3aMMHBIX OTPaHUYECHHUI HA TaKO€ B3aWMOJECHCTBHUE,
HaIpuMep, NPEAYCIOBUN BbI3bIBAEMBIX ONEPALIHAN.

¢ CucreMHoe TecTHpoBaHue (system testing) npenHazHa4eHO [l IPOBEPKU MPABUIBHOCTH
pabOTBl CHUCTEMBI B LIEJIOM, €€ CIOCOOHOCTH TPABWJIBHO pelaTh IOCTaBJICHHBIE
[OJIb30BATESIMU ~ 33Jaud B pa3lMyHbBIX cuTyauusax. CucreMHoe TecTHpPOBAaHUE
BBINOJIHSAETCST uepe3 BHewmHHe wuHTepdeiicsl 10 u TecHO CBA3aHO C TECTUPOBAHHUEM
NMOJIb30BaTeIbLCKOT0 HUHTepdeiica (W Yepe3 IMOJB30BATEIBCKAN  HHTEPQEIIC),
IIPOBOAMMBIM IIPU MOMOIIM MMWTALUU JECUCTBUMN MOJIb30BATENIEH HAJl 2JIEMEHTAMH 3TOTrO
uHTepdeiica.

Ecnu mHTErpanlnoHHOE M MOJIYJIBHOE TECTHPOBAHME 4Yallle BCETO NMPOBOJAT, BO3ACUCTBYS Ha
KOMIIOHEHTbl CHCTEMbl MpU IOMOUIM OINEepaluil MpPeAOCTaBISIEMOI0 HMH IPOrPaMMHOIO
untepdeiica (Application Programming Interface, API), To Ha cucreMHOM ypoBHEe 0€3
UCTIOJIb30BaHUs TIOJIh30BATEIBCKOTO MHTEpdeiica He 000UTHCH, XOTA TecThpoBaHue depe3 API B
9TOM CJIy4ae TaKKe BIIOJIHE BO3MOKHO.

Ilposepxa na moodensx

ITpoBepka croiictB Ha mojmemsx (model checking) [4] — mpoBepka coorBerctBus [10
TpeOOBaHUSAM IPH MOMOIIU (GOpPMAaIH3AIMUA TTPOBEPSEMBIX CBOWCTB, MOCTPOCHUS (HOpMaTbHBIX
mozenerr mposepsemoro [IO (wyamie Bcero B BHAEC aBTOMATOB pPa3iUYHBIX BHUIOB) U
ABTOMATHYECKOW TPOBEPKH BBIMOJIHEHHSI THX CBOWMCTB Ha IOCTPOCHHBIX Mojeisx. [IpoBepka
CBOMCTB Ha MOJIEJISIX TIO3BOJISICT MPOBEPSATH JOCTATOYHO CIIOKHBIE CBOWCTBA aBTOMATHYECKH, IPU
MUHHMAJIbHOM y4acTUH 4enoBeka. OHAKO OHAa OCTABJISET OTKPBITBIM BOIPOC O TOM, HACKOJIbKO
BBISIBJICHHBIE CBOMCTBA MOJIENI MOHO repeHocuTs Ha camo 10 (puc. 1.2).

ITposepsiemble Dopmastisalms dDopmManbHbie
TpeboBanmns NPOBCPACMBIX cBOiicTBa
X CBOMCTB
b ABTOMaTHYCCKAnA Ananus
llpOBLpI\d :> pe3viabLTaToOB
CBOIICTB

DBPHCTHKH [octpoenne Pesynbrarsi
IOCTPOEHUSA soneny 110 Moaens 1O HPOBEPKH —
MO/IeIH OTYCThI
)

'




Puc. 1.2. Cxema npounecca npoBepku cBoiicTB [10 Ha moaensix

OOBIYHO MpU TMOMOIIM TMPOBEPKH CBOICTB Ha MOJENAX aHAJU3UPYIOT JBa BUJA CBOMCTB
QITOPUTMOB, HCIHOJB30BaHHBIX Mpu noctpoeHun II0. CpoiictBa 0e3omacHocTn (safety
properties) yTBepXAal0T, UYTO HEUYTO HEXKeNaTeIbHOEe HUKOTAa He ciaydyuTcs B xozae padotsr [10.
CpoiicTBa xuBydectu (liveness properties) yTBepxaaiT, HAOOOPOT, UYTO HEUTO KEJIaTeIbHOE
Ipu JH000M pa3BUTUHU COOBITUHN MPOU30IIET B X0O€ €ro paboThl.

B KJJACCMYECKOM IIOAXOJ€ K IIPOBEPKE HAa MOJENAX IPOBEPSEMBbIE CBOMCTBA
dbopmanuszyroTcss B BuAe (GOpMyJT TaK Ha3bIBAEMBIX BPEMEHHBIX JIOTMK. Wx oOmei geproi
SBJISICTCSI HAIMYKE ONEPaTOPOB «BCEraa B Oy IylIeM» U «KOT/Ia-TO B OyayIemy».

[IpoBepsiemasi mporpaMma B KJIACCHUECKOM IOJXO0JI€ MOJAETUPYETCS IPU MOMOIIM KOHEYHOIO
aBromara. [IpoBepka, BbIIIOJIHAEMass aBTOMaTUYECKHU, COCTOUT B TOM, YTO AJII BCEX JOCTUKHMBIX
npu paboTe CHCTEMBI COCTOSHHW 3TOr0 aBTOMaTa IPOBEPSIETCS HYKHOE CBOMCTBO. Ecimm oHO
OKa3bIBA€TCsl BBIMOJIHEHHBIM, BbIIAETCS COOOLIEHHE 00 YCIEUIHOCTH MPOBEPKH, €CIAH HEeT —
BbIIa€TCS  Tpacca, I[OCJEJOBATEIbHOCTh  BBINOJHEHUA  OTHENbHBIX IIaroB  MPOrpaMMbl,
MOJIEJIMPYEMBIX IEPEXOJaMU aBTOMaTa, MPUBOAMAIIAs W3 HA4YaJIbHOIO COCTOSHUS B Takoe, B
KOTOPOM HY>KHOE CBOWCTBO HApYIIAETCsl.

3aganuda

CdopmynupoBath npuHIUIB TecTUpoBanus [10.
[lepeuncauth ocHOBHBIE 1ieaH TecTupoBanus [10.
[IpoananusupoBats cxeMmy tectupoBanus [10.
Omnpenenenne TECTUPOBAHUS YEPHOTO SITUKA.
JlaTp orpeieieHue MOTyJIbHOTO TECTUPOBAHMSL.
[IpoBenenue HHTETPALIMOHHOTO TECTUPOBAHUSI.
Cucremnoe tectupoBanue [10.

TectupoBanue Ha MOJIETSIX.

OO6mras cxema TeCTUPOBAHUS HA MOJICIIAX.

WX IN B LD —

Kputepun onenusas:

4 OLICHKA «omiu4HO» BBICTABIIACTCA CTYACHTY, CCJIM 3aJaHUC BLIIIOJIHCHO B ITOJHOM O6’b€Me,
CTYACHT Xopomo OPUCHTHPYCTCA B TEXHOJIOTUHU TCCTUPOBAHUA IporpaMMHOIO
o0ecTieyeHns, JIOTHYHO U KOPPEKTHO IEMOHCTPUPYET paboTy BceX QYyHKIUH;

®  OIIEHKA «XOpPOUL0» BBICTABISIETCS CTYIEHTY, €CJIM OH BBIIOJHIJI 33JaHUE TIOYTH B MOJTHOM
obbemMe (MOXXET  OTCYTCTBOBAaTh IIYHKT), JIONyCKAaeT HEOOJBIINE  «IPOEKTHO-
TEXHOJIOTMYECKHE» OLIMOKHU B pa3pabOTKe TECTUPOBAHUS POTPAMMHOTO 00eCTIeUeHHUS;

® OIEHKA «Y0081em8opumenbHo» BBICTABISETCS CTYICHTY, €CIIM OH BBIMOJIHUI TEPBbIE 5
MYHKTOB 3a/JIaHUs;

® OLEHKA «HEy0081emeopumenbHo» BBICTABISIETCA CTYJIEHTY, €CIM OH BBIIOJHHI MEHee 5
MyHKTOB 33/IaHUS.

IIpakTuyeckas pa6ora Ne 2 (TpedyeT cOCTaBJIeHHsI 0TYETA)
Tema: HacTpoiika MOAy/1bHOI'0 TECTUPOBaHUA 1Jsd Koaa Python

MonybpHBIE TECTBI — 3TO CErMEHTHI KOJa, KOTOpBIE MPOBEPSIOT padOTy APyrux dactei
KO/la B NPWIOKEHUH, HAPUMEpP H30JIMPOBAaHHBIX (DYHKIMH, KiIaccoB U T. 1. Ecam mpunoxenue
YCIIENTHO TPOXOJUT BCE MOMYJIBHBIE TECTHl, TO BBl 0 MEHBIIEH Mepe YBEpeHBI, YTO BCe
HU3KOYPOBHEBBIE (D)YHKIIMU pabOTaIOT MPABUIIBHO.
B Python mMoxynbHOE TecTHpOBaHWE HMIMPOKO MCIONB3YETCs JJIsl TIPOBEPKU CKPHUIITOB B IpoIecce
paspabotku. [Tognepxkka Python B Visual Studio Bkimrouaer oGHapyx eHUe, BBIIIOJHEHUE U OTIAAKY
MOJYJIBHBIX TECTOB HEMOCPEJACTBEHHO B KOHTEKCTE Mpolecca pa3padOTKW, a 3HAYWT, BaM HE
NOTPeOyeTCs BBIOIHATD 3TH TECTHI OTJACIBHO.
OTa cTaThs COACPKUT KpaTKuit 0030p MoaybpHOTO TectupoBanus B Visual Studio anst Python.
Bb10op muiargopmsl TecTupoBanus 1Jis npoekta Python



Visual Studio nognepxuBaet aBe miardopmbl TecTUpoBaHus it Python — unittest u pytest
(moctynna B Visual Studio 2019, naunnas ¢ Bepcuun 16.3). [To ymon4anuto npu co3JaHUU MPOEKTa
Python mnardopma He BeiOpana. UToOb! yka3aTh miaTdopMy, METKHUTE MPaBOW KHOMKOW MBITITH
UM TpoekTa B o00o3peBaTeNb pemieHui u BbiOepuTe mnapamerp CpolicTBa. OTKpbIBaeTcs
KOHCTPYKTOpP IPOEKTOB, MO3BOJISIOIIMI HACTPAaWBaTh TECTHI C NoMobio Bkaaaku Teer. Ha sroit
BKJIaJIKE MOKHO BBIOPATh IIIATGOPMY TECTUPOBAHMS, UCTIONb3YEMYIO ISl BAIIErO MPOEKTa.

e Jlna natdopmbl unittest KOpHEBOM KaTajor MpOEKTa MCIONb3YeTCs i OOHapyKEHUS

tectoB. Ha Brmamke Teer 5TO pacmosiokeHHe, a TakKe TEKCTOBBIM IMIA0IOH ISt
UIEHTU(QUKALIMK TECTOB MO’KHO U3MEHUTh HA 3HAUEHUS, 3a/JaHHbIE [10JIb30BATEIIEM.

e Jlnsa muatdopmbl pytest mapameTpbl TECTHUPOBAaHUS, TaKHe KaK PACIONIOXKEHUE TECTOB U
mabyoHbl  MMEH  (aiyioB, yKas3bIBalOTCS ¢ MoMoIlbio  cranpaptHoro INI-¢aiina

KOH(I)I/IpraI_II/II/I pytest. JIONOJHUTENBHBIE CBEACHUS CM. B CIIPDABOYHOMU JIOKYMEHTALIUK JUISI
pytest.

[Tocne coxpaneHus: BHIOpaHHBIX MMapaMeTPOB U MIATGOPMbI B 0003peBaTesie TECTOB HHUIIMUPYETCS
oOHapy>xeHHe TecToB. Eciau okHO 0003peBarens TECTOB €Ille HE OTKPHITO, NepeianTe Ha MaHelb
UHCTpyMeHTOB U BeiOepute Tect > O003peBaTe/ib TECTOB.

Hacrtpoiika TrecrupoBanus nJs1 Python 6e3 npoekra

Visual Studio mo3BosisieT 3amyckaTh M TECTUPOBaTh cyulecTByroumuii kojx Python 6e3 mpoekra,
OTKpBIB Narky ¢ kogoMm Python. B atux cinywasx mis HacTpoilku TecTupoBaHus noTpedyercs ¢aiin

PythonSettings.json.
1. Ortkpoiite cymectByromuii koa Python ¢ momomnsio mapamerpa OTKPBITH JOKAJIbHYIO
Nnanky.

Get started

2L Clone or check out code

Get code from an online repository like GitHub
or Azure DevOps

C')@ Open a project or solution

Open a local Visual Studio project or .sln file

-, Open a local folder

Navigate and edit code within any folder

"'@ Create a new project

Choose a project template with code scaffolding
to get started

Continue without code 3

2. B okne o6o03peBaTens pemeHni menkauTe 3Hadok [loka3aTes Bee ¢aiiibl, 4TOOBI
0TOOpa3uTh Bce (ailiibl B TEKYIIEH Marke.

Solution Explorer - Folder View * 0 X
@eE-se an) -

Search Selution Explorer - Folder View {Ctrl+;) P -

[» HelloWaorld (ChHelloWaorld)

3. Ilepeiigute K ¢aiimy PythonSettings.json B manke JlokajabHble napametrpsl. Eciu aToT
(haiinm orcyTcTBYeT B nanke JlokajibHbIe MapaMeTpbl, CO3aiTe €ro BPYUYHYIO.

4. JloGaswte mone TestFramework B aiin mapameTpoB u 3ajaiite 1 Hero 3HaueHue pytest
WK unittest B 3aBUCMOCTH OT TpeOyeMoi IIaT(OPMBbI TECTUPOBAHUS.


https://pytest.org/en/latest/
https://docs.python.org/3/library/unittest.html
https://docs.pytest.org/en/latest/reference.html#ini-options-ref
https://docs.pytest.org/en/latest/reference.html#ini-options-ref
https://docs.microsoft.com/ru-ru/visualstudio/python/quickstart-05-python-visual-studio-open-folder?view=vs-2019

{

"TestFramework": "unittest”,

"UnitTestRootDirectory": "testing”,
"UnitTestPattern”: "test_*.py"

}

IIpumeuanue
Ecnmu nns mnargopmer unittest B ¢aitie PythonSettings.json He yka3aHbl nosis
UnitTestRootDirectory and UnitTestPattern, onu 100aBISIOTCS U MOTYYalOT 3HAYCHHS 110
YMOJYAHHIO «.» U «test®.py», COOTBETCTBEHHO.
5. Ecnu mamka cofep:KUT KaTajor Sre, OTJIMYHBINA OT MallKy ¢ BalllUMHU TECTaMH, YKa)KUTE IyTh
K Tarnke src ¢ momoinbto nojist SearchPaths B daiine PythonSettings.json.

{

"TestFramework": "unittest",

"UnitTestRootDirectory™: "testing”,
"UnitTestPattern”: "test_*
"SearchPaths": [ ".\\src"]

}

Coxpanute u3meHnenus B ¢aiiie PythonSettings.json, 4ToObl Ha4aTh OOHAPYKEHUE TECTOB IS
yKa3aHHOH MIaT(OopMBI.
Mpumeyanue
Ecnu oxHO 0603peBarens TectoB yxe oTKpbITo Haxkatue kiaaBuil CTRL + R,A Takxe akTUBUpYeT
oOHapyXeHHE.
OOHnapyxeHHe U IPOCMOTP TECTOB
[To ymomuanuto Visual Studio ompeznensier TecTsl unittest u pytest kak METO/bI, UMEHA KOTOPBIX
HauuHatoTcs ¢ test. UToObI MpocMOTpeTh 0OHApYKEHHE TECTOB, CeNaiiTe cieayoniee:

1. Ortkpoiite npoekt Python.

2. Tlocne 3arpy3ku mpoekra B Visual Studio mienkHute mMpoeKT MpaBOW KHOMKOW MBIIIN B
o0o3peBaTene pemieHU U BeiOepuTe IaTdopMmy unittest win pytest Ha Bxinagke Tect B
00J1aCTH CBOMCTB.

IIpumeyanue

[Ipu ucnonb3oBanum MmIaTGopmsel pytest MOXKHO yKazaTh pacloyioKeHUE TECTOB M 1Ia0JI0HBI UIMEH

¢daitmoB ¢ momomipio crangaptHoro INI-gaiina kondurypanum pytest. Ilo ymomuanuio

UCTIONB3yeTCsl TMamka pabodeld oOmacTh WM TpoekTa ¢ ImadnoHoMm test *py u * test.py.

JlonoHUTENBHBIE CBEACHUS CM. B CIPABOYHOM JOKYMEHTAIUMHU JUIs pytest.

3. BeiOpaB miardopMmy, CHOBa IIETKHHTE MPOEKT MPABOM KHOMKOW MBI U BbIOEpHUTE

Job6aBute > HoBblii JiaemenT, 3ateM Moayabnbiii Tect Python n HaxxMuTe KHONKY
Jlo0aBUTH.

4. Dto pelictBHe co3maer Gaiin fest I.py ¢ KOIOM, KOTOPBI HMMIIOPTHPYET CTaHIAPTHBIN
MOJYJIb Unittest, MPOU3BOAHBIM OT TECTOBOTO Kjacca unittest. TestCase, 1 BBI3BIBAET METO]
unittest.main() npu 3amycKe CKpUIITa HaMpsMYIO:



unittest

1(unittest.TestCase):

A\(self):
self.fail("Not impl
__name___ == '_main__
unittest.main()

5. Ecnu HyXHO, COXpaHUTE 3TOT (aiii, a 3aTeM OTKPOHTE 0003peBaTesib TECTOB,
HIOCJIeI0BAaTENbHO BEIOpaB KoMaHAbl TecT > O603peBaTesb TeCTOB.

6. O0o3peBaTe/ib TECTOB UILET TECTHI B IPOEKTE U OTOOPaKaET pe3yabTaThbl, KaK OKa3aHO
HIKE. J[BaXkIIbl ETKHUTE TECT, YTOOBI OTKPHITH €r0 UCXOIHBIN (haii.

Test Explorer o x
> -C'o|d1|00Q001|B-a °
Search Test Explorer P~
Test Duration Traits E..

b gD test 1 (1)

7. Korna TecToB B npoekTe OyaeT 0oJblile, IX MOKHO YIOPSIIOYHTH B 0003peBaTe e TeCTOB,
UCTIONB3Ysl KoMaHay ['pynnupoBaTh Ha aHEed HHCTPYMEHTOB:

Test Explorer v B X Qtest_ lpy & XI
> -CF'o &1 (0D 01| BA-EF

o import
Search Test Explorer P~

Test Dura Group By: Project, Namespace, Class asz
@ test 1 (1) g

v Project, Namespace, Class
Project, Class r
Project, Class, State

Project, Class, Duration

v Project (1)

v Namespace (2)
v Class (3)

State

Duration

Target Framework

8. Taxke BBl MOJKETE BBECTH TEKCT B I10JIE HOPICK, YTOOBI OT(i)PIJIBTpOBaTI) TCCTHI I1IO UMCHAaM.

JlonoHUTENbHBIE CBEACHUS O MOJIyJIe unittest U CO3JaHUK TECTOB MOXKHO IOJIyYUTH B
nokymeHnTanuy 1o Python 2.7 wnm B nokymenTanuu 1o Python 3.7 (python.org).
BBINOJIHUTH TECThI
B o6o3peBatesie TecTOB MOXHO 3aITyCTHTh TECThI HECKOJIBKUMH CIIOCO0aMU:
e Komanga 3amycTHTh Bee SIBHO BBITOJIHSET BCE TECTHI U3 CIHCKA (C y4eTOM (PUIIBTPOB).

b KOMaH)Ia MCHIO 3a11yc1< IMMO3BOJIACT OAHOBPEMEHHO BBITTIOJIHUTD BCE TCCTHI, KOTOPLIC
3aBCPUIMINCH YCIICIIHO, 3aBEPIINIINCh HEYJAYHO HUJIN €1IC HE BBIITOJIHAINUCE.

e Taxxe MOXKHO BBIOpATh OMH WJIM HECKOJIBKO TECTOB, IIEIKHYTh UX MPAaBOM KHOMKOW MBIIIH
U BBIOpaTh KOMaHy 3anmyCcTHTh BbIOPAHHBIE TECThI.


https://docs.python.org/3/library/unittest.html
https://docs.python.org/2/library/unittest.html

TecTsI BEITONHAIOTCS B JOHOBOM peXHMeE, a 0003peBaTeb TECTOB OOHOBIISIET HX COCTOSHUE IO
Mepe 3aBEPUICHHUS:

e VYCIemnrHo BBITIOJTHEHHBIC TECTHI 0003HAYAIOTCS 3eJICHBIM (IIAYKKOM, H JUTS HUX YKa3bIBACTCS
3aTpayeHHOE BpEMSI:

Test Explorer s

G B~ Search P~

Run All | Run.. ~ | Playlist: All Tests ~

4 Passed Tests (1)

] test A 164 ms

test A
Source: testl.py line 4
@ Test Passed - test A

Elapsed time: 164 ms
Output

e Heynaunsle TecThl 0003HAYAIOTCA KPACHBIM KPECTOM M JOMOJHSIOTCS cchlikoi Output
(Bb1BOM), KOTOpAst MO3BOJISIET U3YUUTh BHIXO/IHBIC JAHHBIE Ha KOHCOJIM M BBIXO/IHBIC JaHHBIC
unittest, MOTy4YeHHBIE TIO Pe3yJIbTaTaM 3TOTO TECTa!

Test Explorer 2 i i
[ - Search P~

Run All | Run..~ | Playlist: All Tests =
4 Failed Tests (1)

%) test A 180 ms
test_A

Source: testl.py line 4

€) Test Failed - test_A
Elapsed time: 180 ms
Output

Test Output-test A-3-1 & X v

Test Name: test_A

Test Qutcome: €3 Failed

- Standard Error

FAIL: test_A (test1.Test_test1)

Traceback (most recent call last):
File "C\Users\stevdo\AppData\Local\Temp\PythonApplication2\PythonApplication2\test1.py", line 6, in test_A
self.fail{"MNot implemented"”)
AssertionError: Not implemented
Ran 1 test in 0.037s
FAILED (failures=1)

OTaaKa TEeCToOB

MonynbHBIE TECTHI SBIISIOTCS YaCThIO KOJIAa MPOEKTA, M B HUX MOTYT BCTPEYAThCs OIIMOKH, KaK U B
mobom apyrom koje. Ilepuoawdecku TecT clieoyeT 3amyckaTh B OTJIAMYUKE, TJ€ MOXHO
YCTaHOBUTH TOYKU OCTAHOBA, MPOCMOTPETh MEPEMEHHBIC WM BBIOJHUTH KOJ MOIIAroBo. Taxxke
Visual Studio mpenocraBiser cpeacTBa AMArHOCTUKH 1T MOTYJIBHBIX TECTOB.



IIpumeyanue
[To yMmomuaHuWiO A7 TECTOBOM OTHAAKH HCIONB3yeT orinaauuk ptvsd 4. Ecim Bel XoTHTE
WCIIONB30BaTh BMecTo Hero ptvsd 3, MoxHO BbIOpaTh mapamerp McmoJib30BaTh ycTapeBIIWM
otriaguuk B MeHI0 Cepsuc > [lapamerpsi > Python > Otaanka.
UtoObI Ha4aTh OTIAAKY, YCTAHOBUTE B KOJ€ HAYaJbHYIO TOYKY OCTAHOBA, a 3aT€M IICJIKHUTE B
o0o3peBaTesie TECTOB IMPaBOW KHOMKOM MBIIIKM 3TOT TecT (WU BBIACICHHBI HaOOp TECTOB) U
BbIOepuTe OTaaauTh BhIOpaHHbIe TecThbl. Visual Studio 3amyckaer otnamuuk Python, xak mns
0OBIYHOTO KOJ1a IPUIIOKEHUSI.
—lclass TestOS(unittest.TestCase):
= def test_os_chdir(self):

cwd = os.getcwd()

print("Current dir: {@8}".format(cwd))

self.addCleanup(os.chdir, cwd)
os.chdir("C:\\Windows")

& new cwd = os.getcwd()
cx self.assertNotEqual(cwd, new_cwd)
Watch 1
Mame Value Type
@ owd 'CA\Users)\ mim_siy- soggy- iy | Somm © | str

D new cwd | CAWindows' ______________[str

File)

BEI Taxoke Mo3keTe UCITOJIb30BaTh KOMaHay AHaau3 MOKPLITUA KOAA AJHA BblﬁpaHHbIX TECTOB.

®  OIIEHKA «OMJIUYHOY» BBICTABISIETCS] CTYACHTY, €CITM 33aJaHUe BBIITOJHEHO B IOJHOM 00BEME,
CTyIEHT XOpOLIO OPHEHTHUPYEeTCS B TEXHOJOTMH TECTUPOBAHMS IPOrPAMMHOIO
o0ecreyeHus, JIOTHIHO U KOPPEKTHO IEMOHCTpUpYyeT paboty Bcex Gpynkuuit Visual Studio;

®  OLICHKA «XOpPOUL0» BBICTABISETCS CTYJIEHTY, €CJIM OH BBIOJHHI 3aJaHUE MOYTH B MOJTHOM
o0bemMe  (MOXET  OTCYTCTBOBaTb  IIyHKT), JIONyCKaeT  HEOOJbIIME  «IPOEKTHO-
TEXHOJIOTUYECKHE» OMUOKH B pa3pabOTKe TECTHPOBAHUS IPOTPAMMHOTO 00ECTICUEHHS;

®  OIICHKA «Y008/1emE80pUmeibHoY BBICTABIIACTCS CTYACHTY, €CJIM OH HE BBHIITOIHIII ITIOJIHOCTHIO
TECTUPOBAHUE ITPOTPAMMHOTO 0OECTIEYEHUs], HO COCTaBUII OTYET;

® OIEHKA «HEYO0B1eMBOPUMENbHO» BBICTABICTCS CTYJICHTY, €CIM OH HE IIOJIHOCTHIO
BBITIOJTHII TECTUPOBAHUE IIPOTPAMMHOTO 00ECTIEYEeHUS U HE COCTABUII OTYET.

Hpakmulteacoe 3a0anue no meme « anaeﬂeHue npocpammHbIM NPOEKMOM»

I[IpakTnyeckas padora Ne 1 (TpedyeT cocTaB/ieHHe 0TYeTa)
Tema: Ilpoexts! Python B Visual Studio

[Tpunoxxenus Python oObIYHO OmNpEAENSIFOTCS TOIBKO C MOMOIIBI0 (aljIoB M TAIoK, HO
Takas CTPYKTypa MOXKET YCIOKHUTh paboTy, Tak Kak MPHIOKEHUS YBETUYHMBAIOTCS B pa3Mmepe U
MOTYT COJIEP’KaTh aBTOMAaTHYECKU CTeHEepUpOBaHHbIE (aiibl, JavaScript s BeO-NPUIOKEHUH U T.
n. Ilpoexkr Visual Studio momoraer ymnpaBiATh 3TUMHM CIOXKHBIMH MoMeHTamH. [Ipoekt
(daitn .pyproj) onpenenser Bce UCXOHBIC (DAMITBI U PAiIBI COAEPIKUMOTO, CBSI3AHHBIC C MIPOCKTOM,
COJEPXKHUT CBEAECHUS O cOOpke Kaxaoro Qaiina, XpaHUT HHPOPMALMIO JIi HMHTErpaluu ¢
CUCTEMaMM YIIPaBJICHUS BEPCUSIMHM M MOMOTAeT YMOPAJOUUThH MPHIOKEHHE B BHUJE JOTHUYECKHX
KOMIIOHEHTOB.



Solution Explorer

@ o-2d »@

Search Solution Explorer (Ctrl+;) D~

4 PythonApplication1
p =8 Python Environments
b =B References
u-B Search Paths
Y modulel.py
PY testl.py

Solution Explorer | Class View | Object Browser

Kpome Toro, mpoekTbl Bcerna ympaBisitorcsi B pewtenuu Visual Studio, kotopoe Moxxer
collep’kaTh JI000€ YHUCIO MPOEKTOB C BO3MOXHOCTBIO CChUIAThCS JApPYr Ha Apyra. Hampumep,
npoekt Python Moxer ccwimathest Ha mpoekT C++, KOTOPBIH peanu3yeT MOIYJb PACIIUPECHHUS.
biaromaps atoii cBs3u Visual Studio aBromatudecku co3gaet npoekT C++ (mpu HE0OX0IUMOCTH),
KOTJIa BBI 3aITyCKaeTe OTIaAKy nmpoekra Python.

Visual Studio mpemocTaBisieT MHOXECTBO IIa0JOHOB MPOeKTOB Python, mo3Bossrommx
OBICTPO HACTPOUTH HECKOJIBKO CTPYKTYp MPHIIOKEHHIA, a TAKXKe MIA0JIOH JJIS CO3/IaHuUs MIPOEKTa U3
CYILECTBYIOIIETO JIepeBa MarokK U MmabJIoH AJi CO3aHusl MycToro npoekTta. Cnucok mabioHOB CM.
B pazzaene [11a610HbI IPOEKTOB.

Pexomennanuu

B Visual Studio 2019 MoxHO OTKpHITH Hanky ¢ kojgoM Python ¥ BBINIOIHHUTE 3TOT KOA, HE
co3naBas npoekt Visual Studio u ¢aiinel pemenus. [omogHUTEIbHBIE CBEJACHUS CM. B pasieciie
Kpatkoe pykoBoacTBo. OTKpbITHE M BbinoJHeHne koaa Python B manke. Ho daiin npoekra
MMEET PsiJl BAXKHBIX IPEUMYILECTB, KOTOPbIE MbI OIUCAIIN B 3TOM CTATHE.

Pexomenganmuu

Bce Bepcum Visual Studio HopmanpHO pabotaroT ¢ komom Python maxe 6e3 mpoekra.
Hanpumep, MOkHO OTKPBITH caM ¢aitn Python 1 BEIMOMHUTH aBTO3aBEpIICHHE U OTIAIKY, a TAKXKE
ucrnosib3oBaTh GyHkiuto IntellSense. J{mst 3TOr0 MENTKHUTE MTPaBOil KHOIKOW MBI B PEIAKTOPE U
BbIOEpUTE MyHKT 3amyck ¢ oTJaakoi. Takoil koa Bcerna UCMoOIb3yeT TI00aTbHOE OKPYXKEHHE TI0
YMOJYaHUIO, OJJHAKO MU paboTe MOTYT BOSHUKATh HEBEPHBIC 3aBEPILICHUS UM OIIUOKHU, €CIIH KO/
npeaHazHadeH Uil apyroro okpyxkenws. Kpome toro, Visual Studio ananmsupyer Bce (aitibl u
MaKeThl B MAIKe, U3 KOTOPOH OTKPHIT OJUH (Pailyl, 4TO MOKET 3HAYUTENBHO pacxoaoBaTh Bpems LI1.
JobGaBnenue ¢aiijos, Ha3HaYeHHe (aiijia 3aIyCKa U HACTPOIiKa cpex

[Ipu pa3paboTke npuIOKEeHHS OOBIYHO TpeOyeTcs M00aBUTh B TMPOEKT HOBBIC (ailiibl
pa3nuyHbIX TUTMOB. UTOOBI 3TO cAenarh, MIETKHUTE NMPaBOW KHOMKOW MBIIIK MPOEKT, BHIOEpUTE
Jo6aButh > CymiecTBYWOIIMI 3JIeMEHT U TIepeianTe K Hy)KHOMY (aiimy. MoKHO Takke BbIOpaTh
Job6aBute > HoBblii 371emeHT. [lOSBUTCS AMANTOroBO€ OKHO C Pa3IUYHBIMU Ia0JIOHAMH
anemeHToB. Kak omucaHo B cripaBOYHUKE IO [Ia0J0HAM 3JEMEHTOB, JOCTYIHBI TAaKHE BapUAHTHI:
nycteie (aitnbl Python, kmacc Python, MogynbHbIM TecT U pasnuunble (aiiiabl, CBI3aHHBIE C BEO-
IpUIoKeHUsIMU. Bl MokeTe ucipoOOBaTh 3TH BapHAHTHI C MOMOIIbIO TECTOBOTO MPOEKTA, YTOOBI
y3HaTh 0 BO3MOKHOCTSIX Bariel Bepcuu Visual Studio.

Kaxnprii mpoekt Python mmeer oguH HasHaveHHBINH (aii 3amycka, BBIACICHHBIN IMOTY>KUPHBIM
mpudToM B obdo3peBaTesie pemieHHii. OTo (aily, KOTOPHI 3amycKaeTcs, KOrjaa Bbl 3allyCKaeTe
otnanky (F5 wm Otaaaka > HauyaTh OTJIaKy) WIH BBINOJHSETE MPOCKT B MHTEPAKTHBHOM
okHe (SHIFT+ALTF+5 unu Otnaaka > BpINOJHUTH NPOEKT B HHTEPAKTUBHOM oKHe Python).
UToOBI M3MEHUTH €T0, HIEIKHUTE MPaBOW KHOIKOW MBIIIA HOBBIM (haill W BBIOEpUTE ACHCTBHE
Ha3nauuth aBTO3anmyckaeMbIM 3j1eMeHTOM (WK 3a1aTh Kak (aiia 3anmycka B paHHUX BEpCUSIX
Visual Studio).

Pexomenganuu



https://docs.microsoft.com/ru-ru/visualstudio/python/managing-python-projects-in-visual-studio?view=vs-2019#project-templates
https://docs.microsoft.com/ru-ru/visualstudio/python/quickstart-05-python-visual-studio-open-folder?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/python-item-templates?view=vs-2019

Ecnu ynanuth BeIOpaHHBIN (haiin 3amycka U3 MPOeKTa U He BhIOpaTh HOBBIN, Visual Studio
He Oyzer 3HatTh, ¢ Kakoro (Qaiina Python Hy>KHO HauMHaTh BBINONHEHUE poekTa. B aToM citydae B
Visual Studio 2017 Bepcuu 15.6 u Gonee mo3gHUX Bepcuil BO3HMKaeT omnoOka. B Oonee paHHuX
BepCUAX JIMOO OTKPHIBAETCS OKHO BBIBOJA C 3alyLICHHBIM MHTepriperaTopoM Python, mmbo okHO
BBIBOJIa MOSIBIISIETCS, HO TOYTU cpa3y ke ucuesaeT. Ecim y Bac BO3HUKIA MOJ00HAs CUTyalus,
ybeaurech, 4To Ha3HauYeH (hailn 3amycka.

UToObl OKHO BBIBOJA OCTABAJIOCH OTKPBITHIM, IEIKHUTE MPaBOM KHOMKOM MBIIIN MPOEKT,
BeIOepuTe CBoilicTBa, OoTKpoiiTe Briaaky Otiaaaka, a 3aTeM 100aBbTE -1 B 10JIe APryMeHTbI
HHTEpPNpPeTaTopa. DTOT apryMEHT BBIHYK/Ia€T UHTEPHPETATOP MEPEHTH B UHTEPAKTUBHBIM PEKUM
IIOCJIE 3aBEPUICHMs] MPOTpaMMbl, OCTaBMB OKHO OTKpPBITBIM, IIOKAa Bbl HE HAXKMETE KJIABUILIH
CTRL+Z > BBO/I, 111 BeIX0a.

HoBblil mpoekT Bcerja 1o yMoIuaHHIO CBsi3aH ¢ Tao0ansHoi cpenoit Python. UToOs! cBsizaTh
MIPOEKT C JPYrMM OKpYXKEHHEM (B TOM YHCJIE€ BUPTYyaJbHbIM), B IPOEKTE ILEIKHUTE IPaBOM
KHOMNKOW MbIK y3en Okpy:xenust Python u BeiOepure xomanay /l060aBUTH OKpY:KeHHMe... , a
3aTeM BbIOEPUTE HY)KHbIE OKPYKEHHsA. MOXHO TakXKe MCIOJb30BaTh 3JEMEHT YIPaBICHUS C
PACKPBIBAIOIIUMCST CUCKOM OKPYKCHHMH Ha MaHeId WHCTPYMEHTOB, 4TOOBI BBIOPATh OKPYKEHHE
WU 100aBUTH B MPOEKT HOBOE.

Search Visual Studio (Ctrl+0) o HelloPython
A+ @ ~| 5 _H Python 3.7 (64-bit) -l& | @3-

Add Environment...

YroObl N3MEHUTH aKTUBHOE OKpY’KEHHE, B 0003peBaTeJie pelleHui IeTKHUTE TPaBOi
KHOIIKOW MBIIIM HY>KHOE OKpY’>KE€HHE U BBIOEpUTE IeHCTBUE AKTUBHPOBATh OKPY KEHHe.
I[OHOJIHI/ITQJIBHBIC CBCJCHUA CM. B pa3aciic O BBI60[2€ OKPYIKCHHUA JUIA NPOCKTA.

Solution Explorer

B o-Sa@p F--

Search Selution Explorer (Ctrl+;)

fa] Solution 'PythonApplicationl' (1 project)
4 PythonApplication1
4 [ Python Environments

IronPython 2.7

b = Pyl Activate Environment
. e Open Interactive Window
Tl Bt
P modul nstall Python Package...
PY testl.p
Generate requirements.txt
Scope to This
MNew Solution Explorer View
X Remove Del
¢ Open Folder in File Explorer
Open Command Prompt Here...
Copy Full Path
s Properties Alt+Enter

II1a0/10HBI IPOEKTOB

Visual Studio nmpenocTaBiisieT HECKOIBKO cIOCOOOB HACTPOiKH mpoekra Python — ¢ Hyns
WU U3 CYIIECTBYIOMIETO Koaa. YTOOBI MCIIONB30BaTh 11a0JI0H, BRIOEpUTE KOMaHAy MeHI0 daiia >
Cospatp > IIpoeKT Wi MEIKHATE IPABOK KHONIKOM MBILIN pElICHUE B 0003peBaTe e peleHni 1
BbiOepuTe Jlo6aButh > HoBblii npoekT. B 11060M cinyyae otobpasurcs nuanorosoe okHo HoBblii
npoeKT. UToObl nMpocMOTpeTh 1abMoHbI KOHKpEeTHO i Python, BbIMosHUTE MOMCK MO 3ampocy
«Python» unu nocnenoBatenbHo BoiOEpUTE Y cTaHOBJeHHbIe > Python:


https://docs.microsoft.com/ru-ru/visualstudio/python/selecting-a-python-environment-for-a-project?view=vs-2019

New Project
P Recent

4 |nstalled

-
4 Templates

b JavaScript
4 Other Languages
Build Accelerator
Game
i Visual C#
I Visual Basic
B Visual C++
SQL Server
I Visual F#
4 Python
Web
Windows loT Core

b Online

MName:
Location: chproj
Solution:

Solution name:

Create new solution

PythonApplication

? X

aig Search Installed Templates (Ctrl- O ~

Type: Python

MET Framework 4.5.2 -~ Sortby: Default

-PY

BJ From Existing Python code

-PY S

BJ Python Application

O Azure Cloud Service
PY

@ Web Project
PY

@ Bottle Web Project
PY

@ Django Web Project
PY

@ Flask Web Project

Click here to go online and find templates.

Python
A project for creating a command-line
application

Python
Python
Python
Python
Python

Python

PythonApplication]

- Browse...

Create directory for solution
[] Add to Source Control

‘ oK H Cancel |

B cnenyromeii Ttabnuie mepeducieHbl Ia0noHbl, noctynmHeie B Visual Studio 2017 u Gonee

MO3/THUX Bepcuil (He BCe MIa0JIOHBI JOCTYITHBI B IPEABIIYIIINX BEPCHSIX ):

Hla6a0n OINNCAHUE

Ha ocHoBe/Co3naer npoekT Visual Studio u3 cymectByromero koga Python B
CYIIeCTBYIOIIIET0 CTPYKTYypE MarokK.

Kko1a Python

IIpuio:xkenune Python

Crpykrypa 0a30BOro mnpoekra Ajisi HOBOro mnpuioxeHus Python c
OIHUM TYCTBIM HUCXOIHBIM (aiimom. Ilo yMOdTUaHHIO TPOEKT|
BBINOJIHAETCSI B KOHCOJM MHTEpIIperaTopa II00anbHOM cpenbl Mo
YMOJIYAHUIO, KOTOPYIO MOKHO U3MEHNTh, HA3HAYUB JIPYTIYIO CPELy.

Oobaavynasg  cay:k0a
Azure

[IpoekT 115t 06mauHoM cityx0b1 Azure, HancaHHbIN Ha Python.

Be0-npoeKThbl

[IpoexTsl ayi1 BeO-mpuiIokeHU Ha 0aze pa3iauyuHbIX IIaTGopMm,
Bkutouasi Bottle, Django u Flask.

IIpuioxkenue
IronPython

AHarornueH madiony mnpwiokeHus Python, HO mo ymomuanuio
UCIIOIb3YET HUHTEPIIPETATOp IronPython, MO/ IEPKUBAIOIIAN
B3aumojeiicteue .NET ©u  cMmMemaHHbIA  peXUM  OTIAIKH  C

HUCII0Ib30BaHueM A36IKOB .NET.

IIpuinoxenne WPF ¢
IronPython

CrtpykTypa mpoekTa, ucnonbidytomas IronPython ¢ XAML-daiinamu
Windows  Presentation  Foundation s  IIOJIB30BaTeIbCKOTO
uHTepdeiica nmpunoxenus. Visual Studio mpeaocTaBiasieT KOHCTPYKTOP
MoJIb30BaTENbCKOro uHTepderica XAML, BO3MOXHOCTh HaNUCAHUSA
KoZa mporpamMMHoi yactu Ha Python, a Takke BO3MOXHOCTH 3amycKa
MPIIOKEHHUS 0€3 0TOOpaKEHHUST KOHCOJIH.

Beb-cTpanuna

Orto mnpoektr IronPython, xoropeiii BeImONHSETCS B Opaysepe cC

IronPython unoaxioyaeMbiM  Moxynem  Silverlight. Kon npunoxkenust Python

Silverlight noGaBiisieTcsi Ha BeO-CTpaHHIy B BHne cKpunrta. CTaHAAapTHBIA Ter
CKpHMIITa IOJIy4yaeT 4acTh Koaa JavaScript, KOTOpbI MHULHATU3ZUPYET
[ronPython, Bemonustonmiics B Silverlight, otkyna kox Python moxer
B3aNMOJEUCTBOBATh ¢ Mozenbio DOM.

Ipuioxkenune CtpykTypa mpoekTa, ucrnosb3ytomias [ronPython ¢ monb3oBaTensckum

Windows Forms cuarepdeiicom, co3manHeiM ¢ momouibio koxa u Windows Forms.

IronPython [Tpunoxxenue 3amyckaeTcsi 6e3 BEIBOJA KOHCOJIH.

DoHOBOE [TonnepkuBaer pasBepThiBaHUE MpoekToB Python st pabotel B

NMPUJI0KEeHHE

kauecTBE (OHOBBIX Ciyk0 Ha ycrpoicTBax. JlOMOTHUTENbHBIC



https://docs.microsoft.com/ru-ru/visualstudio/python/managing-python-projects-in-visual-studio?view=vs-2019#create-project-from-existing-files
https://docs.microsoft.com/ru-ru/visualstudio/python/managing-python-projects-in-visual-studio?view=vs-2019#create-project-from-existing-files
https://docs.microsoft.com/ru-ru/visualstudio/python/managing-python-projects-in-visual-studio?view=vs-2019#create-project-from-existing-files
https://docs.microsoft.com/ru-ru/visualstudio/python/selecting-a-python-environment-for-a-project?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/python-azure-cloud-service-project-template?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/python-azure-cloud-service-project-template?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/python-web-application-project-templates?view=vs-2019

IIIa0Ji0H OIIMCAHHUE

(MHTepHeT Belleil) (cBeEHUS CM. Ha CTpaHHMIIE LIEHTpa pa3paborunkoB MHTepHeTa Bemeit
Windows.

Mopnyan Oror 1mabnoH oroOpaxkaerca B obsactu Visual C++, ecin BBl yxke
pacuupenusi Python [yctanosunu Co0cTBeHHbIe cpeacTBa pa3padorku Python c paGoueit
Harpy3koil Python B Visual Studio 2017 win Oonee mo3aHeilt Bepcuu
(cm. paznen YcranoBka). OH mpeAocTaBisieT 0a30BYIO0 CTPYKTYpPY AJIs
6ubnuoreku DLL pacmmpenus C++, kak onucaHo B cratbe Co3aHue
pacmupenust C++ st Python.

IIpumeyanue

Tak kak Python sBnsercs mHTeprpeTHpyeMbIM s3bIKOM, IpoekThl Python B Visual Studio ne
CO3JIAI0T OT/AEJIbHBIM HCHOJHSIEMbIH (hailyl, KaKk 3TO JENAIOT NMPOEKThl, HANMCAaHHBbIE Ha APYTHX
KOMITWJIMPYEMBIX SI3bIKax MporpaMMmupoBanus (Hanpumep, C#). JlonoiaHUTENbHBIE CBECHUS CM. B
paszeine BOIIPOCOB M OTBETOB.

Co3naHue NpoeKTa HA OCHOBe Meluxcs ¢aiijioB

Ba:xno!

OnucaHHbBIN 3/1€Ch MPOIECC HE MEepeMellaeT U He KOMUpPYeT UcXoiHble Qaitnbl. Ecnu Bl xoTHTE
paboTath ¢ KOnuel, cHavana co3jaiite JyOauKaT Marnku.

1. 3amycrture Visual Studio u mocnenoBatensHO BeiOepuTe @aiia > Co3nats > [IpoekT.

2. B nmanoroBom oxHe Co3naHue NpOeKTa BBIOJHHUTE MOMCK Mo 3ampocy «Pythony,
BbiOepuTe mabioH Ha ocHoBe cymecTBywomero koga Python, ykaxute ums u
pacIioyio’keHre MpoeKTa, a 3aTeM HaxkMuTe KHONKy OK.

3. B nosBuBmIEMCs MacTepe 3ajaiiTe MmyTh K CYIIECTBYIOLIEMY KOIy, (pUIBTp ISl THUIIOB
¢aitioB 1 M00BIe MYTH MOMCKA, HEOOXOJUMBIE ISl MPOEKTa, a 3aTeM HaXMHTE KHOIKY

JaJsiee. Eciiu BbI HE 3HAETE MyTH MTOMCKA, OCTABbTE 3TO IOJIE MTYyCTHIM.
Create New Project from Existing Python Code O X ;

Welcome to the Create New Project from Existing Python

ﬁ; I Code Wizard

Enter or browse to the folder containing your Python code.

We won't move any files from where they are now

| c:\proj\pyapd

Enter the filter for files to include.

Files with the .py extension are always included

* . pyw;*. txt;*.htm;* . html;*.css;®.djt;*.js;*.ini;*.png;*.jpg; *.gif;*.bmp; *.ico; *.5v

Enter any search paths your project needs.

One on each line, and we'll make them relative to the project file for you.

Finish Cancel

4. B crneayromieM quajoroBoM OKHE BbiOepHTe (hailsl 3amycka sl IPOEeKTa U HAXKMUTE KHOIKY
Hanee. (Ilpu HEOOXOIMMOCTH BBIOEPUTE CPEAy; B MPOTUBHOM CIIy4ae OCTaBbTE 3HAUCHUS
no ymomnuyanuto.) OOpatuTe BHHUMAaHHE, YTO B JUATIOTOBOM OKHE OTOOPa)KalOTCs TOJBKO
¢ainbl B KopHeBOM manke. Ecnu HyXHBIA (alil HaXOIWUTCS BO BIIOKEHHOM TNarke, He
yKa3bpIBaiTe (paiiin 3amycka U yKakuTe ero 1mosxe B o0o3peBaTesie pemieHUH (MHCTPYKIUH
CM. HUKE).


https://dev.windows.com/en-us/iot
https://dev.windows.com/en-us/iot
https://docs.microsoft.com/ru-ru/visualstudio/python/installing-python-support-in-visual-studio?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/working-with-c-cpp-python-in-visual-studio?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/working-with-c-cpp-python-in-visual-studio?view=vs-2019
https://docs.microsoft.com/ru-ru/visualstudio/python/overview-of-python-tools-for-visual-studio?view=vs-2019#questions-and-answers

Create New Project from Existing Python Code m] X

Welcome to the Create New Project from Existing Python
h I Code Wizard

Select the Python interpreter and version to use.
This setting can be changed later in Pro erties

Prope

(Global default or an auto-detected virtual environment) "

Choose which file to run when F5 is pressed.
If it is not in this list, you can right-click any file in your project and choose "Set as startup file"
[ modulel.py
[Mtestl.py

Back FEinish Cancel

5. Bribepure mecto, T1Ie clenyeT COXpaHuTh (hailn mpoekTa (¢aiin .pyproj Ha qucke). Ilpu
HE00XO0IMMOCTH MOXKHO TaKXe BKJIIOUUTh aBTOMAaTHUECKOe 0OHApy>KEHUE BUPTYaJIbHBIX
Cpell U HaCTPOUTH MPOEKT IS pa3HbIX BeO-maTdopm. Eciiu BeI He yBepeHBI, OCTaBbTE IS
9THUX MapaMeTPOB 3HAUYEHUS 110 YMOJIYAHUIO.

Create New Project from Existing Python Code a X

Welcome to the Create New Project from Existing Python
ﬁ; I Code Wizard

Select where to save your project file.

We won't move any files, and you can use Save As to move the project file later.

c:\proj\pyApp\pyApp.pyproj

Select any other features for your project

These can not be changed later without creating a new

v | Detect Virtual Environments

v Customize Project Type: | Bottle Web Project !

Django Web Project
Flask Web Project

Generic Web Project
Python UWP Project

Back Cancel

6. Haxwmute xHomky I'oToBo. Visual Studio co3macT mpoeKkT U OTKPOET ero B 0003peBaTeie
pemenuii. Eciiu BbI xoTuTe iepemectuth PYPROJ-daiin B npyroe Mecto, BbIOEpHUTE €ro B
o0o3peBareJie pemenuii u nienkHuTe Maiia > CoxpaHuTh Kak. JTO JeCTBHE OOHOBIISIET
CCBUIKU Ha (aillibl B MPOEKTE, HO HE MepeMenaeT Qailsibl ¢ KOJOM.

7. UtoOBI yKa3aTh Ipyroi Qaiis 3amycka, HaliiuTe ero B 0003peBarTesie pelleHnid, MEITKHUTE
€ro MpaBoi KHOMKOM MBIIIY U BBIOEPHUTE MyHKT 3aAaTh Kak ¢aiia 3amycka.

Caszannble ¢ailiabl
Casizannbie (aitnel — 3T0 ¢ailibl, KOTOpble A00aBIEHB B MPOEKT, HO MPU ATOM HAXOJIATCS 3a
npefenamMu Marnok NpoekTa npuwiokeHus. OHU OTOOpakaroTcs B 00o3peBaTesie pelIeHMil Kak

OOBIYHBIE (PAIIBI C TEPEKPHIBAIOIIUMCS 3HAYKOM SIPIIBIKA: EIJ
Ceszannble (aiinbel ykazansel B (aitne PYPROJ ¢ nmomomipio annemerTa <Compile Include=«...»>.
Ces3anHbIe (ailibl MOTYT OBITh HESIBHBIMH, €CIM OHH HCIOJB3YIOT OTHOCHUTENBHBIA IyTh 3a

IpelenaMu CTPYKTYphl KaTaJlorOB, WIM SIBHBIMM, €CIM OHM MCIIOJIB3YIOT IIyTH B o0O3peBarelie
peleHui:



Include="..\test2.py"

"MyProject\test2.py

Cas13anHbI€ (haiiIbl UTHOPUPYIOTCS MPU BBIMOJIHEHNUH JTF000T0 U3 CIEIYIOMINX YCIOBHIA:
e Cas3anHbIi (paiin comep KUT MeTaJlaHHbIE CBSI3U, U IyTh, YKa3aHHbIM B aTpubyte Include,

HaXOJUTCs B Mpejesiax Karajora mpoeKTa.

e Cas3anHblii ¢aitn 1yomupyer ¢aiisl, KOTOpBIN CYIIECTBYET B HEPAPXHUH ITPOCKTA.
e Cas3aHHBINA (DAl cCONEPKUT METAAaHHBIC CBS3H, U MYTh SBISIETCS OTHOCHTENBHBIM ITyTEM

BHE MEpapXUU MPOEKTA.

e IlyTh CBsI3U SBISETCSI KOPHEBBIM.

Padora co cBsizaHHBIMH (ailsiaMu

Uto06b! 100aBUThH CYLIECTBYIOIIUN AJIEMEHT B KaY€CTBE CBSI3HU, IIEIKHUTE MPaBOM KHOMKOW MBIIIH
Hanky IpoeKTa, B KOTOPYIO BBl XOTUTEe a00aBUTH (ailn, a 3arem BbiOepure [lodaBuThH >
CyumecTBylonuii 3jeMeHT. B OTKpBIBIIEMCS TUAJIOTOBOM OKHE BbIOEpUTE (aili M IIETKHHUTE
Jlo0aBUTH Kak CBSI3b B pacKphiBaroliemcs crucke KHonku lo6aButh. Ecnu xoHdmukTyromme
(hailibl OTCYTCTBYIOT, 3Ta KOMaH/a CO3AaeT CBA3b B BhIOpaHHOH namnke. CBs3b HE 100aBUTCS, ecliu
(ails1 ¢ TAKUM UMEHEM YXKe CYLIECTBYET UM CBSA3b C 3TUM (ailjIoM y’Ke CyIEeCTBYET B IPOEKTE.

[Ipu nombITKE cO3/1aTh CBSI3b C (haiioM, KOTOPBIM YK€ CYLIECTBYET B NAlKe MPOEKTa, OH
nobaBiisieTcst Kak OObIYHBIA (aiiia, a He Kak cBsA3aHHBIA. YToObl mpeoOpa3zoBaTh (aiil B CBA3b,
BbIOepuTe a1 > CoXpaHUTh KAK U COXpaHUTE (ailyl B pacroio’KeHUE BHE HEepapXUH MPOEKTA.
Visual Studio aBromaruyecku npeoOpa3yeT ero B CBs3b. AHAJIOTHYHBIM 00OpPa30M MOKHO
npeoOpazoBaTh CB3b 00PATHO € MOMOLIBI0 KOMaH bl Paif1 > CoXpaHUTh KAaK U COXPaHUThH (ailn
B MepapXHH MPOCKTA.

IIpu mnepememienun cBsi3aHHOro (ailzia B o0o3peBaTesie pelIEHUI CBS3b TaKXKe
nepemeraercs, Ho (akTuyeckuil (aiyl mpu TOM He 3aTparuBaeTcs. AHAJOTHYHBIM 00pa3oM,
yJaJeHUe CBSI3U MPUBEJIET K YIAJIECHUIO TOJIBKO CBS3H, HE 3aTparupas caM ¢ai.

Cas3aHHbIe (hailyibl HENNb3s IEPEUMEHOBATh.

Cceblikn

[IpoexTr! Visual Studio moaaepxuBaroT 100aBiIeHNE CCHUIOK HA MPOEKTHI U PaCIIMPEHHsl, KOTOpbIE
otoOpaxatotcs B y3iie CcblIKH B 0003peBaTesie pelieHui.

fa] Solution 'PythonApplication' (1 project)
4 PythonApplication1
b [ Python Environments
4 =B References
=B |ronPython.SCLite
=B unicodedata.pyd
u-B Search Paths

CchUIKM Ha pacIIMpeHUs OOBIYHO YKA3bIBAIOT 3aBUCHMOCTH MEXKIY HMPOEKTaMHU M HCHOJIb3YIOTCS
s obecnieuenus IntelliSense Bo Bpemsi pa3pabOTKM WM CBSI3BIBAHUS BO BPEMsI KOMITMJISIMH.
[IpoekTtsl Python ucmonp3yroT CCbUIKM MOAOOHBIM 00pa3oM, HO H3-32 JTUHAMHUYECKOW MPHUPOJIBI
Python oOHM B OCHOBHOM WCIOJIB3YIOTCSI BO BpeMs pa3paOOTKH ISl  TMPEIOCTaBICHUS
ycoBepiieHcTBOBaHHOM  QyHkumu IntelliSense. OHM  Takke MOTYT HCHOJB30BATHCA IS
pa3BepThiBaHus B Microsoft Azure ¢ 1eJIbI0 YCTAHOBKH JOTOTHUTEIBHBIX 3aBHCUMOCTEH.
Moay/ii pacuiMpeHnu

Ccriika Ha (aitn PYD mo3BonsieT ucrnosib3oBaTh IntelliSense nmmst co3maHHOTO MOIYJIS.
Visual Studio 3arpyxaer ¢aiin PYD B untepnpetarop Python um aHanusupyer ero THNBI U
¢yskmuu. [IporpaMMa Tak)ke MBITAETCS BBITIOJHATh CHHTAKCHYECKUN aHAU3 CTPOK (YHKIWN B
JOKYMEHTE, YTOOBI PEAOCTABUTH CIIPABKY 110 CUTHATYpaM.



Ecnmu B m060if MOMEHT MOIyJb pacimidpeHusi oOHOBiseTcss Ha aucke, Visual Studio moBTOpHO
aHaJTU3UPyeT MOJyJIb B (JOHOBOM peXUMe. DTO HE BIMSIET Ha ITOBEIEHHE BO BPEMS BHIIIOJHEHHUS, HO
HEKOTOpbIE BAPHAHTHI 3aBEPIICHHS OCTAIOTCS HEJJOCTYITHBIMH JIO 3aBEPIICHUS aHAJIH3a.
Heo6xoanmMo 106aBUTh YTk MOUCKA K MAIKe, COAepKaIIeH MOTyIb.

IMpoexktsl .NET

[Ipu pabore ¢ IronPython moxxHO m06aBUTH cchuiku Ha cOopku .NET, uToObl akTUBHPOBATH
ucnons3zoBanue IntelliSense. g npoextoB .NET B pemieHuun menkHute mpaBoid KHOMKONW MBIIIN
y3en Cebliikm B poekte Python, Beioepure J106aBUTH CCBLIKY, LIETKHUTE BKIaAKy IIpoekTsl 1
Haiiiute HyXHbIH MpoekT. [[ns 6ubnmorek DLL, koTropble Bbl CKadajld OTAEIBHO, BbIOEpUTE
BKJIaKy O030p u nepeiinute k Tpedyemoii 6nbiamnorexe DLL.

Tak xak cceuiku B IronPython menoctynusl no Bbi3oBa clr.AddReference('<AssemblyName>'), B
cOOpKy TakKe HYXHO J100aBUTH CcOOTBeTCTBYywImUN BbI3OB clr.AddReference. OOblyHO OH
nobasisieTcst B Hadasie koaa. Hampumep, ko, co3ganusii B Visual Studio ¢ momornsto mabioHa
npoekta Ilpunosxkenne Windows Forms IronPython, Bxirodaer B ce0si 1Ba BbI30Ba B Hadyale
(haiina:

Python

clr
clr.AddReference( 'System.Drawing"')
clr.AddReference('System.Windows.Forms")

System.Drawing
System.Windows.Forms

IIpoexTsl WebPI
MoskHo 100aBUTH CCBHUIKK Ha 3amucu npoaykra WebPl mist pazBepThiBaHus B 00IauHBIX CITy:k0ax
Microsoft Azure, rie MO)KHO YCTaHOBUTH JIOTIOJIHUTENbHBIE KOMIIOHEHTHI C MTOMOIIBIO BeO-KaHaa
WebPlI. 1o ymonuanuio otoOpakaeMblil BeO-kaHall peAHa3HaueH Tosbko 1 Python u conepxxur
Django, CPython u npyrue ocHOBHbIE KOMIIOHEHTHI. Takyke MOKHO BBIOpaTh COOCTBEHHBIN BeO-
KaHaJl, Kak rmokaszaHo Hike. [Ipu nybnukanuu B Microsoft Azure 3ajjaua yCTaHOBKH yCTaHABJIUBAET
BCE MPOJIYKTHI, HA KOTOPhIE UMEIOTCS CCBHUIKH.

BaxHo!

[IpoexTtsl WebPI Henoctynnsl B Visual Studio 2017 niu Visual Studio 2%

7

| Select Component

Projects | .NET | Browse Web Platform Installer

Name Released Feed 22
2011-11-29T12:0
Djange 1.4 (Python) 2012-3-23T1
Expression SuperPreview ... 2011-03-29T16:

PyDistributeModule
. Django

SuperPreview
Expression Web 4 Trial ExpressionWeb
lISNode Developer Version
lISNode for IIS (IIS exists) 06-07
MySQLdb (32-bit Python ... 2010-7-22T1
PyPI (Python) 2011-7-16T1
Python 2.7 (32-bit) 2012-4-10T1 . Python27

Pythen Installation Detect... 2012-6-7T12 . PythonDetectinstalls

Python Tools for Visual St.. 2012-7-31T12:00:... PythonToolsFerVs

Update for IIS 7.0 FastCGl ... 2009-3-17T16:3 FastCGlUpdateForWindowsAzure

Visual Studio 2010 Shell (I... 2010-4-12T12:0 V520105I

Windows Azure Libraries f... 2011-11-10720:0.. WindowsAzureLibrariesNET_1_6 v
< >

iisnodedev
iisnode_if_iis7_exists
. MySQLdbPython
. PyPl

New Feed: Add New Feed...

Cancel

Kpurtepun ouennsas:
®  OLEHKAa «OMmAuyHO» BBICTABIIAETCS CTYJEHTY, €CIIM 3a/laHU€e BBINOJIHEHO B IOJIHOM 00BbEME,
CTYAEHT XOPOILIO OPUEHTHUPYETCS B TEXHOJIOTHH yIpaBiIeHuu npoekramu B Visual Studio;


https://docs.microsoft.com/ru-ru/visualstudio/python/search-paths?view=vs-2019

® OIIEHKA «XOpPOui0» BBICTABISETCS CTYIIEHTY, €CJIM OH BBIOJIHII 33JaHUE TIOYTH B MOJTHOM
obbemMe (MOXXET  OTCYTCTBOBAaTh IIyHKT), JIONyCKAaeT HEOOJbIIHE  «IPOEKTHO-
TEeXHOJIoTHYecKkue» B padote ¢ Visual Studio;

®  OILICHKA «Y0081emEopUnenbHo» BbICTABISICTCS CTYJCHTY, €CJIH OH HE BBIMIOJIHUI MTOJIHOCTHIO
pa3BepThIBaHKE IPOEKTA IPOTPAMMHOTO 00€CTIeYeH s, HO COCTaBUII OTYET;

® OLEHKA «Hey0081emeopumenbHo» BBICTABISACTCS CTYICHTY, €CIM OH HE IOJIHOCTBIO
BBITIOJTHIIT Pa3BEPTHIBAHUE MPOCKTA MPOTPAMMHOT0 00ECIIEYCHHSI U HE COCTaBUII OTYET.

IIpakTuyeckas padora padora Ne2 (Tpedyer cocTaBjIeHHE 0TYETA)
Tema: Merogonorun ynpasjenuss UT-npoekramu
Heanb: 3HAKOMCTBO ¢ MeTotONOrUAMH yrnpasienus U T-npoexramu.

Teoperuyeckne BONpochl

B Hacrosmiee BpeMs yIpaBlIeHHE IIPOEKTaMH HMEET CBOK METOJOJIOTHI0 H
OCHOBBIBAE€TCSI Ha ONPENENICHHBIX CTaHAapTax. B OCHOBE TakuX METOMOB JieXkKaT METOIUKU
CETEBOro IuIaHupoBaHus, kortopele nossuiauck CIIA B koHue 1950-x rr. Ilpu atom meTonuku
yOpaBlIeHUs] MPOEKTAaMU IIHUPOKO PACHPOCTPAHUIUCh HE TOJBKO B CTpaHaX C pPHIHOYHOM
DKOHOMHUKOH, HO U B CTpaHax C T. H. IUIAHOBOI» 3KOHOMUKOH. OHU Hayalu MUCIOJb30BaThCS B
CTPOUTENILCTBE, YTO TMOCIYXHJIO OCHOBOW HX pacHpoCTpaHEHUs B JAPYrux OTpacisx u
MOSIBJICHUIO METOJI0B IIPOEKTHOT'O YIIPABJICHUS.

[Ipumepom 371ech MOXKET CHyKUTh OO0benuHeHue ycuiuid @QupMbl «J{ronon» Qupmsl
«Pemunrron Pann» mis cocraBieHus miaHa rpaduka KOMIUIEKCHBIX Pa0OT MO MOAEpPHHU3ALUU
3aBOJI0B «/[fomoH» ¢ momouipo BhruMcauTenbHOM MamuHbl Univac B 1956 r. PesynbraTom crasno
CO3/1aHHE PALIMOHAIBHOIO U IIPOCTOr0 METO/1a ONMCAHU TPoeKTa Ha OBM — MeTo1a KpUTHUECKOT O
nytu (CPM — Critical Path Method).

[IpakTHyecku mapauleIbHO W HE3aBUCHUMO ObUI CO3JaH METOJ aHajlu3a U OLIEHKU
nporpamMm PERT (Program Evaluation and Review Technique) B BoenHo- Mopckux cuitax CLIA.
Jannplii Metop pazpabarbiBasicss kopropauuen «JIokxum» KoHcanTUHroBod ¢upmoii «bys,
Annen a1 ['amunibron» nis paketHo cuctembl «llomapucy. [Ipoekt Brimtouan 3800 oCHOBHBIX
noapsaauukoB U cocrosl u3 60 000 omepanuii. bnarogapss MCIIOJIB30BAaHUIO AAHHOIO METOA
IPOEKT CTaJl YCHEIIHbIM U 3aBEPIIMJICS Ha JIBa roja paHslle cpoka. Ilocne HarmsHoro ycnexa
meton PERT cran ucnons3oBaThcs B BoopyxkeHHbIX cunax CIIIA nns miiaHupoBaHus IPOEKTOB.

3ananme: HaiiiuTe MPUMEPHI APYTUX KPYIHBIX YCHEIIHBIX IPOSKTOB MPOIIJIOro BEKa,
MCIIOJIB3YIOLIUX JUIS CBOETO yIpaBieHus DBM.

VYdaruTte, 4TO C OJHONH CTOPOHBI, NMPUMEHEHHWE WH(POPMALMOHHBIX TEXHOJIOTUH s
TUTAHUPOBAHMS U YIIPABJICHUS IPOSKTAMH JJABAJIO B T€ BpEMEHA 3HAYMTEIHHOE TIPEUMYIIIECTBO, a
C JApYroi CTOPOHBI, MEPBbIE KOMIBIOTEPHI ObUIM JOPOTOCTOSAIIMMHU U OCTABAIMCh JOCTYNHBIMU
TOJILKO KPYITHBIM KOMITAaHUSIM. Bce M3MEHWIIOCH C TMOSIBICHHEM IEePCOHAIBHBIX KOMIBIOTEPOB,
tenepsr DBM crana paboyrM WHCTPYMEHTOM JIJIsl PyKOBOAUTEINIEH O0Jiee IMUPOKOTO KPyTa.

Cucrtema ymnpaBieHHs TPOCKTaMHU IOCTOSIHHO Pa3BUBAJIACh W CTala CaMOCTOSTEIHHOMN
001acThI0 TIPOECCUOHATIBHON NIeATEILHOCTH. B HTore OBUTM CO3MaHBl YHU(DHUIIMPOBAHHBIC
METOIOJIOTHN, WHCTPYMEHTApUH, MEXaHU3MBI, CTaHAAPTHI, JOCTYIIHBIE W I MPoeKToB B UT-
chepe. Hampumep, Ha CEroqHSIIHUI JICHh CYIIECTBYET eauHas MeEXIyHapoaHas acCOIHaIus
ynpasienus npoekramu — [IPMA (International Project Management Association) ¢ IEHTPOM B T.
[ropux (I1IBeitmapus).

W3 wHambonee pacnpOCTpaHEHHBIX MOXHO OTMETUTh  IPOIECCHYI0  MOJIEINb,
UCTIOJIB3YEMYIO B IOKYMEHTaX METOJIOJIOTMYECKUX OCHOB YIPABJICHHUS IPOCKTAMU
— Project Management Body of Knowledge (PMBOK) AMepuKkaHCKOTO HHCTUTYTa yTIPaBICHUS
npoektamu (PMI). JlaHHBIA JTOKYMEHT NPHU3HACTCS MEKIYHAPOIHBIM CTaHIAPTOM Je-(akTo.
Kpome Toro, crangapt ISO 10006:1997 npunan psay Hanbosnee Baxubix mnojoxxkennit PMBOK
CTaTyC CTaHaapra Jie-tope.

B 2014 r. Beiio mstoe uzganne PMBOK, conepikaiee ykazanus Ha 589
cTpaHunax. Bee monoxkeHus mpencrasieHsl Ha caiite http://www.pmi.org/default.aspx [6].



Hannbie MexayHnapoaHoi accouuanuu ynpasieHusi npoektamu (IPMA) rosopsrt o Tom,
YTO HCIOJB30BAHHUE COBPEMEHHBIX METOAOJIOTUH YHpaBICHUS MPOEKTaMU SKOHOMHUT OKOJIO
20-30% Bpemenu u okoiio 15-20% cpeAcTB Ha OCYIIECTBICHUE TIPOSKTOB.

Bce Meromonorum (eme MX Ha3bplBAlOT MOJEISIMM, METOJMKaMM) pa3pabdOTKu
NPOTPAMMHOTO  O0ECTIeYeHUsI KIACCH(PHUIUPYIOT TO «BeCy», T. €. 10 KOJUYECTBY
(bopManTu30BaHHBIX MPOLIECCOB U AETAIBHOCTU UX perjiameHTanuu. CienoBaTeiabHo, yeM OoJIblle
IIPOLIECCOB IOKYMEHTUPOBAHO, YeM 00Jiee JIeTalIbHO ONKMCaHa METOOT U, TeM Ooublie OyAeT ee
«BECY.

l. TspxenoBecHbIE METOJOJIOTUU:

— TOCT 19 «Enunas cucrema mnporpaMmHod pgokymeHtamum» u ['OCT 34
«CtangapThl Ha pa3pabOTKy M COIPOBOKIACHNUE ABTOMAaTU3UPOBAHHBIX CUCTEM» OPUEHTUPOBAHBI
Ha [10CJIeI0BATEIbHBIN IOAX0/ K pa3paboTKe IPOrpaMMHOI0 00eCIIeUeHus;

— Capability Maturity Model for Software (SW-CMM) onpenenser nste ypoBHEH
«3PEJOCTH MPOCKTay;

- Rational Unified Process (RUP) — ureparuBnas Mozaens pa3paboTKy;

— Microsoft Solutions Framework (MSF) — 06a3a 3uanuii kommanuu Microsoft mo
pa3zpaboTKy pOrpaMm;

— Personal Software Process — mojens ompenenser TpeOOBaHUS K KOMIETCHIHSM
paspabotunka. Team Software Process — Moens OpHeHTHPYET Ha CaMOYIIpaBIIsieMble KOMaH/Ibl
ot 3 10 20 pa3paboTYMKOB.

- u JIp.

2. JlerkoBecHble WiH agile-MeToOaNKH:
eXtreme Programming unu XP — skcTpemanibHOE MporpaMMupoBaHMe, mpejasaratomee 12
WH)XEHEPHBIX TPAKTHK;

- Crystal Clear — ceMelCTBO METOJOJIOTHM, ONpEeneistoT HEOOXOAUMYIO CTENEHb
dopManm3anuu Tporecca pa3padOTKH B 3aBUCHMOCTH OT KOJMYECTBA YYaCTHHKOB U
KpUTUYHOCTH 3adad [13];

— Feature  Driven  Development (FDD) —  ¢yHKOHOHaIbHO- OPUEHTHPOBAHHAS
pa3paboTKa;

— OpenUP — wuTepaTHBHO-WHKPEMEHTAIBHBIA METON pa3pabOTKH  IpPOTpaMM,
HNO3ULIMOHUPYETCS KaK JIETKUIA U THOKHI BapUaHT TskelloBecHOM MeTofonorun RUP;

—  Scrum — ynpasienue pa3padoTKoi HHOOPMAIIMOHHBIX CUCTEM C BBICOKOW CTEIICHBIO
HEOIPEeIEHHOCTH;

- Kanban — meTomonorus «0epexInBOro mporu3BOICTBAY;

- U JIp.

Pesynbratel uccnenoBanust Agile Survey o MOMyISipHOCTH THOKHX METOHOJIOTHA
npeJcTaBiIeHbl Ha puc. 1.

Lean FDD AUP
Scrumban 25 29

Puc. 1. IomynsipHOCTh THOKMX METOIOJIOTHI



JlerkoBecHble MeToaoaoruu Agile MOsSBUINCH CpaBHUTENIBHO HenaBHO. B ¢enpane 2001
r. 17 cmnenuamucroB (KOHCYJbTAaHTOB M TIPAKTHUKOB) IPOBEIM CEMHUHApP, Ha KOTOPOM
chopMyIUpoBalli OCHOBHbIE NpUHIUIBLI THOKoW pazpabotku IO — Agile Manifesto —
maHHupecT rubkoit pazpabotku. OH mepeBeieH Ha MHOTHE S3bIKM MUpPa U JOCTYIIEH Ha caiTe
http://agilemanifesto.org/iso/ru/.

Wnes Bcex ruOKUX (JIETKOBECHBIX) METOJOJIOTHIA COCTOMT B TOM, YTO HMPUMEHSIEMBbIH B
paszpabotke I[1O mpouecc momkeH ObITH aJaNTUBHBIM, OPUEHTHPOBAHHBIM Ha JIIOJEH M HX
B3auMmoJieiicTBue. I1o cyTH 310 cKopee Habop MPAKTHUK, YEM METOO0IOTHS.

Ha Tom >xe cemuHape ObLIO MPEAI0KEHO HOBOE Ha3BaHUE TaKUX METOAOJIOTUI — rudKas
pa3paboTka Agile Software Development.

[Ipu BbIOOpE MOMENN yHpaBIEHUS MPOEKTOM MOYXHO OPUEHTHPOBATHCS Ha CIEAYIOLIYIO
Tabmuiy (Tabauna 2).

Tabmmia 2 — BeiOop METO0JI0THH YITPABICHHUS TPOCKTOM

Bec Mongenu JlocTonHCTBA Henocrtatku
- IIPOLIECCHI paCCUNTAHBI Ha - TpeOyIOT CyLIECTBEHHON
CPEIHION0 YIIPaBJICHYECKOM HAICTPOUKY;
Kpanudukanuio — JUIUTENbHbBIE CTaIUU
UCTIOJTHUTEIICH; aHaJlM3a U MPOEKTUPOBAHHS,
— OoJIbIIIast CTICTIHAIA3AIUS — (popmanmzoBaHHbBIC
TsxenoBecHble HCTIOJIHUTEIIEH; KOMMYHUKAaLIUH.
— HU3KHE TPEOOBAHUS K
CTaOMILHOCTH KOMAH/IBL,
— OTCYTCTBYIOT OIpaHUYEHHUS
1o 00beMy U CII0)KHOCTH
BBITNOJIHSIEMbBIX IPOCKTOB.
- CHIKEHHE - 3¢ eKTUBHOCTH CUIIBHO
HEIPOU3BOIUTENbHBIX 3aBHCHUT
pacxo/10B, CBSI3aHHBIX C OT UHANBUAYATHHBIX
yIpaBICHUEM CIOCOOHOCTEH,
IPOEKTOM, PUCKaMH, TpeOytoT Oonee
U3MEHEHUSIMH, KBaJIU(ULIPOBAHHOM,
JlerxkoBecHbIE KOH(HUTypaIsIMU; YHUBEPCAIbHOU U
(rubkwue) — YIIPOILIEHUE CTAul aHANMKM3a | CTAOMIBHOU
U TIPOCKTUPOBAHUS, OCHOBHOUW | KOMAaHJIbI;
yIop Ha pa3paboTKy — 00BEM U CIIOKHOCTD
(GYHKIIMOHATHHOCTH, BBITIOJTHAEMBIX IIPOCKTOB
COBMEILIEHUE POJICii; OTpaHUYEHBI.
— HedopMabHbIE
KOMMYHHUKAIUH

—_—

A. KoybepH, omun u3 aBTopoB «Manudecrtan, mpoen ananu3 WT-mpoexToB 3a
nocneauue 20 netr [4], BBINOJHEHHBIX HA OCHOBAHMM pa3HBIX MOJEJIEW yNpaBJIEHUS: OT
oOserdeHHpIx, THOKWUX 10 Tsokenabix (CMM-5). JlaHHBIH aHaANMM3 TOKa3ald OTCYTCTBHE
KOPPEISIIUA MEX/1y YCIIEXOM MM MPOBAJIOM MTPOEKTOB U BHIOPAHHBIMH MOJIEIISIMU Pa3pabOoTKH,
MPUMEHSEMBIMH B MPOEKTAaX.

A. KoyOepH caenain Takxe BBIBOJ O TOM, UTO:

. Y KaxIoro mnpoekTa JOJDKHAa ObITh CBOS MOJAEIb Ipolecca pa3pabOTKH.
. Y KaXJI0H MOJIEII — CBOE BpEMs.

Jlnist pa3pabOTYMKOB ATO O3HAYAET, YTO HE CYIIECTBYET €IUHCTBEHHOTO MPaBUIBHOTO
mporecca pa3padoTku. B KaxkoM HOBOM MPOEKTE MPOIIECC TOJDKEH OMPEeNAThC KaX bl pas
3aHOBO 10 «3aKOHY ueThipex [1» (puc. 2).




Iepconan Tpomykr

Ipouece mpoexta

Ilpoext

Puc. 2. 3akon getbipex 11

Xoa pa6oTsl

3aganue 1. C nomomipio moucka B ceTd VHTepHeT HalauTe MHQOpPMAIMIO O COBPEMEHHBIX
meronoiorusx ynpasienus UT-npoekramu. [IpencraBbre OCHOBaHMS I UX KIaCCHU(PHUKALIUH.
Jist Ka)K10T0 OCHOBAHHMSI TPUBEIUTE TPUMEPHI METOIOJIOTHIA.

3ananme 2. VI3 mony4eHHOro CIUCKa TSKEJIOBECHBIX MeToaosioruit ynpasnenuss UT-mpoextamu
BeIOepuTe onuH. [IpoBeanTe mccnenoBaHne METONOJIOTHH. Pe3ynbTaT npencraBpTe B TaOIUIE
(Tabmuna 3).

Tabmuna 3 — OcoO0EHHOCTH METOIUKHU

XapakTepHuCTHKA Omnmncague

ITonHOE Ha3BaHWE METONOJIOTUHA

ABTOpPEI

HcTopust BOSHUKHOBEHHS

CTpaHa nosBJICHUS

OCHOBHBIE IPHUHIINIIBI, HOIXO0IbI

Nmerorcsnmn IIPOrpaMMHbIE CpeacTBa
pean3alii METO10JIOTUH, Kakue?

HCHOJ’IBByeTCH JIM B HACTOAIIICC BPCMI

IIpumepsl YCIEHIHBIX IIPOEKTOB,
pEaln30BaHHBIX  CIIOMOILBIO JlaHHOH|
METOJ0JIOTUH

3apnanmne 3. V3 mosydeHHOro CHHUCKa JIETKOBECHBIX (agile) meromonoruii ympasieHuss UT-
npoekTamu BeiOepuTe onuH. [IpoBeauTte uccienqoBaHne METOIOJIOTHH. Pe3ynbTar nmpeacTtaBbTe
B Tabnwuie (Tadiuma 3).

3ananme 4. BriOepure mo0yi0 W3 NpoaHAIM3UPOBaHHBIX Meroxposioruil. Coszpaiite o Hei
npe3enTanuio Ha 10-15 cnaitnos. BeicTynuTe B rpynme, OyapTe TOTOBBI OTBETHTh Ha BOTIPOCHI.

KoHTpoJibHBIE BONIPOCHI:
1. Yro takoe metononorus ynpasienusa UT-npoektom?
2. Kaxkue Buabl METO1070TUH BbI 3HaeTe?
3. B ueM 0COOEHHOCTH TSKEITOBECHBIX M JISTKOBECHBIX METOJIOJIOTHI YIIpaBiIeHUs?



i e

3.

[IpuBeauTe mpuMepsl METOI0JIOT U, UCTIOIB3YEMBIX 715 pa3padoTku UT-npoekTos.

Ilo 3aBepiIeHUN 3aHATHS CTYAEHT JI0JIZKEH:
3HaTh NOHATHE MEeTO0JIoruH yrpaBieHus UT-nmpoektamu, ux BUABL.
[TpuBOAUTE IPUMEPHI PA3TUIHBIX METOIOJIOTHIA.
[lepeuncnsaTs NpeuMyIIECTBA TAKETOBECHBIX U JIETKOBECHBIX METOAO0IOTUH.
OcymiecTBISITH BEIOOP METOOJIOTHH yripaBieHus rpu padote Hax UT-poexTom.

Kpurepun onenusas:

®  OLCHKA «OMJIUYHOY BBICTABIIACTCS CTYJACHTY, €CIIM 3aJaHUEC BBIIIOJIHCHO B IIOJTHOM O6’b€Me,

CTy,I[CHT XOpOHIO OpI/IeHTI/IpyeTCSI B MCTOOOJIOTUAX praBJIeHI/II/I HpOCKTaMI/I HpOFpaMMHOFO
o0ecreyeHus;

® OLCHKA «XOpouio» BBICTABIIACTCI CTYACHTY, €CJIM OH BBIIIOJIHHUI 3aJaHUC IIOYTH B IIOJITHOM

obbemMe (MOXXET  OTCYTCTBOBAaTh IIYHKT), JIONyCKAaeT  HEOOJbIIHE  «IPOCKTHO-
TEXHOJIOTHYECKHE» B pabOTEe C METOJOJOTHSIMH YIPABICHHUS MPOCKTAMH IPOTPAMMHOTO
obecrieueHus;

® OILICHKa «ydoeﬂemeopumeﬂbHO» BBICTABJIACTCA CTYACHTY, €CJIM OH BBIITOJIHUJI 3 3adaHus, HO

COCTaBHII OTUET;

® OQOIICHKa «Heyf)oefzemeopumeﬂbHo» BBICTABJIACTCA CTYACHTY, €CJIM OH BBIIIOJHHUII MCHEC 3

3aJJaHUH U HE COCTABUJI OTUET.

OIEHOYHBIE MATEPHAJIbBI (CPEACTBA) JJIA IMPOBEJIEHUSA

MMPOMEXYTOYHOM ATTECTAIIAU 11O JUCHUIIINHE

OLIEHKA 3HAHUI OBYYAIOIXCS HA SK3AMEHE — 8§ CEMECTP

IIK-1 CnocobeH BBISBIATH HMH(OPMAIMOHHBIE TOTPEOHOCTH TIOJNB30BaTENIEd M COCTAaBIATH
TEXHUYECKOE 3aJJaHue Ha pa3paboTKy HHOOPMAITMOHHOW CUCTEMBI

[IK-1.2. CoctaBnsieT TeXHUYECKOE 3a/laHie Ha pa3paboTKy HH(POPMAITMOHHON CHCTEMBI
OO0yuamomuiicsi 3HaeT: TOHATHS, OCOOCHHOCTH M apXUTEKTYpy MNPOTPAMMHOIO OOECICUCHHS,
npodeccuoHaIbHbIE U 3THYECKHUE TPeOOBaHUS MPOPECCHOHATIHLHOIO COO0IIeCTBA MPOIPAMMHUCTOB K
JeATEeTLHOCTH 1O pa3padoTKe HHGOPMAIIMOHHBIX CHCTEM

OneHka qocTHKeHUs] 00ydJaloUIMMCs 3aIlJIaHUPOBAHHOTO pe3yJibTaTta 00yUYeHHs OCYLIECTBIISETCS
0 pe3yJIbTaTaM €ro y4acTus B YCTHBIX OIPOCax U OTBETA Ha SK3aMEHeE.

bl
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10.
11.
12.

UTo BKIIIOYAET MOHATHE «TEXHOJIOTHSI pa3paboTKU IPOrpaMMHOTO 00ecrieueHus»?

Uro omnpeaensieT ;KU3HEHHbIE [IUKJI TPOrPaMMHOT0 obecrieueHus?

[Tosicaute copeprkanue KackaJHON MOJeNU pa3padOTKH MPOrPaMMHOI0 00eCTIeYeHHUS.
[losicHuTe conep)kaHHe WTEPALMOHHON CIHUPaJbHOW MOJenu pa3palOoTKU MPOrpaMMHOTO
obecreyeHusl.

[osicHuTe conepkaHre UTEPATUBHOIN MOJIEIH Pa3pabOTKU MPOTPaMMHOTI0 0OECTICYECHHUSI.

Uro nomxeH obecneunBaTh (P(GEKTUBHBINA MOAXOJ] K YNPABICHUIO MPOIECCOM pa3padOTKU
[1o?

Uto moHMMAaeTCs Mo 3PEJIOCTHIO MPOIIECCOB /I KOMITAaHHH, pa3pabaTeiBatomieit [107
[IpuBenrTe OCHOBHBIE MOJOKEHUS THOKOTO MoaXx0Aa K co3aanuto I10.

[IpuBeauTe OCHOBHOE Ha3HAUYEHHWE METOJOJIOTUU YIPABIEHUS SKU3HEHHBIM ITUKIOM
MIPUIIOKEHUN

KoHTponb apXUTEKTYpBbl IPOrPaMMHBIX CPEZCTB.

Uro Takoe apXUTEKTypa MPOrpaMMHOT0 obecrieueHus?

BaXHOCTBh apXUTEKTYpPBI MPOTPAMMHOTO 00ECTICUCHHUS



ITK-2 Crioco6eH npoekTUpoBaTh HHPOPMAIIMOHHBIE CHCTEMBI
[1K-2.2. PazpabaTbiBaeT Mo/i€1b HH(OPMAILIMOHHON CUCTEMBI, B TOM YHCJIE C OIOPOH Ha
COBpEMEHHbBIE 00JIaUHbIE PEIICHUS

OO0yuarommiicst 3HaeT: MPOLIECC U CPECTBA Pa3pabOTKU MH(HOPMAIIMOHHBIX CUCTEM U

MIPOrPaMMHBIX KOMIIJIEKCOB, a TAaKXKe (PAKTOPBI CI0KHOCTH Pa3pabOTKU HH(POPMAITMOHHBIX CUCTEM,

TEXHOJIOTUH, TTOJIXO/IbI U TPUHIIMITEI K UCCIICIOBAHUIO M CO3/IaHUI0 HH(POPMAITMOHHBIX CUCTEM,

PrOHOMHYECKHE TPEOOBAaHUS K HUM.

OneHka 10CTHKeHHsI 00YJaIOIIMMCS 3aIUTAHUPOBAHHOTO Pe3yiIbTaTa 00YYEHHUs OCYIIECTBISIETCS

10 Pe3yJIbTaTaM €ro y4acTusl B YCTHBIX ONIPOCAX W OTBETA HA IK3aMEHE.

1. TpebGoBaHus K Ka4ecTBY NMPOrpaMMHOro obecredeHusi (0€30macHOCTb, MPOU3BOJUTEIBEHOCTD,
BO3MOXKHOCTb MapajjIeIbHON 00paOOTKH, MHTEPHAIMOHAIN3AIMS U KOHQHUTYparus)?

2. Kaxumu xapakTepucTHKaMH JOJKEH 00J1a/1aTh KaueCTBEHHBIM MPOrpaMMHBIN MPOAYKT?

Kakue HeyHKIIMOHAIbHBIE TPEOOBAHUS ONPELIIAIOT KAUeCTBO MPOrPAMMHOTO MPOIYKTa?

4. Kakue WHCTpyMEHTallbHBIE CpEACTBA MpeanaraeT kommanus Microsoft mist ynpaBieHus
KU3HEHHBIM [TUKJIOM TIPHIIOKEHHUI?

(98]

ITK-2 Crioco6eH npoekTUpoBaTh HHPOPMAIIIOHHBIE CHUCTEMBI
[1K-2.3. CocTaBnsieT TeXHUKO-3KOHOMUYECKOe 000CHOBaHHE MPOEKTHBIX PELICHUN

OO0yuaromuiicsi 3HAET: TIOHIATHE TEXHUKO-IKOHOMUYECKOTO 000OCHOBAaHUS U 0a30BbIE
XapaKTepUCTHUKU 3aTPaT Ha pa3padOTKy IPOrpaMMHBIX CPEJCTB.

OueHka 10cTHKEHUs 00YUYaIONIMMCS 3aIUIAHUPOBAHHOTO pPe3yJIbTaTa 00y4YeHHsI OCYIECTBIISIETCS
0 pe3yJIbTaTaM ero y4acTHs B YCTHBIX OIPOCax M OTBETA Ha dK3aMEHeE.

Opranuzanus JOKyMEHTUPOBAHUS IPOrPAMMHBIX CPE/ICTB

TpeboBaHMs K JOKYMEHTALMU IPOTPAMMHBIX CPEJCTB

[InannpoBaHue TOKyMEHTHPOBAHUS IPOTPAMMHBIX CPEJICTB

CocraB u copepkaHue JOKYMEHTOB POrPaMMHBIX CPEZCTB

Kakum crioco6omM nmporpaMMHOe o0ecrieueHHe pa3BepTHIBATHCS ?

AU S e

Kem o6cnyxuBatbes mporpaMMHOE 0OecrieueHUe B MPOLIECCe IKCILTyaTaluu?

ITK-4 Crioco6eH ynpaBiaTh MpoleccaMy co31aHusi THPOPMAITMOHHBIX CUCTEM
[TK-4.1. IlpumeHsieT THOKHE TEXHOJIOTHH YIIPABICHUS U IU(PPOBBIC CPEICTBA KOHTPOJIS
YKU3HEHHOTO 1UKJIa CO3aHUs UH()OPMALIMOHHBIX CUCTEM

OOyuamomuiicsi 3HaeT: CyTh mporecca pa3pabOTKH MPOTPaMMHOTO OOeCreYeHHUss W BUIBI
JESTEIbHOCTY B HEM, MOJIEIM JKU3HEHHOTO IMKJIa pa3pabOTKH HPOrpaMMHOI0 OOECIeueHus;
IPUHLIMIIBI U CPEJICTBA YIPABJICHUSI IPOTPAMMHBIM IPOEKTOM U KOMaHA0M pa3pabOTYMKOB.
Ounenka JocTHKeHUs] 00y4JarOUIMMCs 3allJJaHUPOBAHHOIO pe3yibTara 00yUYeHHs OCYLIECTBISETCS
II0 PE3yJIbTaTaM €r0 y4acTHs B YCTHBIX OIIPOCaxX U OTBETA HA DK3aMEHE.

1. B3auMocBs3b ynpaBieHHs IPOEKTaMH U (YHKIIMOHAIBHOIO MEHEPKMEHTA.

2. llepcnexkTuBbl pa3BUTUS YIpPaBIEHUSA IpoeKTaMH. [lepexon K NpPOEKTHOMY YHPaBIEHUIO:
3aJ1a4M U dTarbl PELIECHUS.

3. Knaccudpukanus 06a30BbIX MOHATUH yrpaBieHHss mnpoekramu.  Kiaccudukaiuss THUIOB
npoekToB. llenp m crparerus npoekroB. Pesynbrar npoekra. YipasiaeHue Iapamerpamu
npoekTa. IIpoeKTHBIN UK.

OO6mas xapakTepucTUKa MPOrPaMMHBIX ITPOEKTOB.

e

[Iporeccrl ynpaBiaeHUs: TPOSKTOM. Y POBHU 3PEJIOCTH MPOIIECCOB YIIPABICHUS IMTPOCKTaAMHU.

6. Mopenu xxu3zneHHoro nukia M T-nponykra. CooTHoUeHue x«u3HeHHoro 1ukina UT-pemenus u
KU3HEHHOTO IMKJIA TIPOEKTA.

7. Teopuu ynpaBiaeHUs] TPOrPAMMHBIM POEKTOM.



8. Kiaccudukanus MmeTon0B, MoJeNnel U CTaHIApPTOB pa3pabOTKU MPOTrPaMMHOI0 OOecreueHusl.
Merononoruu OsicTpoit aganTuBHOM pa3padoTku Agile(SCRUM).

9. Merononoruu pazpadbotku u BHeApeHust UT-pemenuii.

10. Kakas ponb TecTUpOBaHHS B 00€CTIEYeHIH KaueCcTBa MPOrpaMMHOTO MPOayKTa?

11. Kakue TUMBI TECTOB UCHOIB3YIOT AJISl IPOBEPKU KaueCcTBa MPOrpaMMHOI0 IPOTyKTa?

12. Jlns yero npuMeHsieTcsl pErPECCUOHHOE TECTUPOBAaHUE?

IIK-4 Crioco6en ynpaBisTh NporeccaMu Co3AaHusi HHPOPMAITMOHHBIX CUCTEM

[TIK-4.2. IlpumMeHseT akTyalbHble HOPMAaTUBHBIE TOKYMEHTHI  CTAHAAPTHI IPH CO3JaHUN
MH(POPMALMOHHBIX CHCTEM, UCTIONB3Ys OOIIEIOCTYITHBIE CIIPABOYHO-TIPABOBBIE CHCTEMBI
npodeccuonanbHble 0a3bl TaHHBIX cepsl UT

Oo0yuaromuiicsi 3HaeT: HOPMATHUBHBIC JOKYMEHTHI U CTAHJAPTHI B MIPOIIECCE CO3TAHMS
UH(GOPMAIIMOHHBIX CUCTEM.

OneHnka goCcTHKeHUsI 00yYarolMMCs 3aIUIaHMPOBAHHOTO pe3yJibTaTa 00yUeHUsl OCYLIECTBIIETCS
10 pe3yJIbTaTaM €ro y4acTHs B YCTHBIX OIPOCax U OTBETA Ha dK3aMEHeE.

Yro Takoe nmporpaMMHas HH)XE€Hepus?

HazoBute naty 3apoxieHust IpOrpaMMHON MHKEHEPHUH KaK OTACIbHON HAyKH.

B uem oTinume nporpaMMHON HHXKEHEPUU OT UHPOPMATUKN?

B uem oTnnune nporpaMMHON MHKEHEPUH OT CUCTEMOTEXHHUKH ?

AN e

[TpuBeauTe MpUMEpHl TUCIUILTAH HHPOPMATUKH U MPOTPAMMHON MHXKEHEPUH (UCIIUILTAHBI

HE IYTaTh C Y4EOHBIMU NPEAMETAMH).

Yro Taxoe [107?

7. C xakMMM MHBIMH BHJIaMHU 4Y€JIOBEUECKOM AESITEeIbHOCTH COOTHOCUTCS co3aanue [10 B nanHOM
paznene?

8. Ilpoueccsl yripaBieHUs TPOEKTOM. Y POBHH 3PEJIOCTH MPOIIECCOB YIIPABICHUS TPOEKTAMMU.

a

9. Mogaenu xxuzHeHHoro ukia UT-npoaykra. CooTHomeHue )u3HeHHoro nukia UT-pemenns u
KHU3HEHHOT'O LIUKJIa ITPOEKTA.

10. Teopuu ynpaBiieHUs! IPOrPaMMHBIM IIPOEKTOM.

11. Knaccudukanus MeTon0B, MOJETCH U CTaHAAPTOB Pa3pabOTKU MPOrpaMMHOTO O0OECIICYCHHUS.
Metoponoruu ObicTpoit ananTuBHOi pa3zpadotku Agile(SCRUM).

12. Metononoruu pa3pabotku u BHeApeHus U T-pemennii.

ITK-5 CnocoGen obecrieunBaTh Ka4eCTBO pa3pabOTKu HHPOPMAIIMOHHBIX CHUCTEM
[IK-5.1. [TpoBOIUT OLICHKY KauecTBa MPOrpaMMHOMN pa3pabOTKH Ha pa3HBIX 3Tanax >KU3HEHHOTO
IIKJIa UHPOPMALIMOHHBIX CUCTEM C IIPUBJIEUYEHHUEM COBPEMEHHBIX OTpacieBbix pemeHuid UT-

cepsl

OO0yuarommiicst 3HaeT: MEK/yHApOIHbIE U OTEYECTBEHHbIE CTAHIaPThI OLIEHKU KayecTBa

pa3paboTku HHGOPMAIIMOHHBIX CUCTEM, a TAK)KE METOIbl U CIIOCOOBI TECTUPOBAHUS MTPOTPAMMHOTO

obecrnieueHus

OueHka TOCTH:KEHHUsI 00yJarOIMMCs 3alUIaHUPOBAHHOTO pe3yJibTaTa O0yUYeHUs! OCYIIECTBISACTCS

M0 pe3yJIbTaTaM €ro y4acTHs B YCTHBIX ONpOcax U OTBETA Ha IK3aMEHE.

1. Yro Takoe mpouecc coznanus [10?

2. IIpuuuHBI OTCYTCTBUS YHHUBEpCAIBHOTO Mpolecca pazpadotku I10.

3. Tlouemy BO3MOXHO U 1IEJIECO00Pa3HO CTAaHIAPTU3UPOBATH MPOIIECC HA YPOBHE KOMITAHUH?

4. Kakue meromonoruu pazpadbotku [1O mommepKUBalOT TMOHSATHE KOHKPETHOTO Tpolecca M
KakKUMU CpeacTBamu?

e

Pacckaxxute o mpuunHaxX OTCYTCTBUSI YHUBEPCAIBHOTO Mpoliecca pazpadbotku I10.

o

Hoquy BO3MOXXHO H uenecoo6pa3Ho CTAaHAAPTU3UPOBATH ITPOLECC HA YPOBHE KOMIIaHUH?
7. Uro Takoe CTaH,[[apTHLIf/'I n KOHKpCTHBII‘;I IpOLECChHI U KaK OHU COOTHOCSTCS?



IIK-5 Criocoben obecrneuynBaTh Ka4eCTBO Pa3pabOTKH MHPOPMAILIMOHHBIX CUCTEM
[1K-5.2. [IpoBOIUT OLIEHKY PUCKOB pabOTHl HH(POPMAITMOHHBIX CUCTEM B YCIOBUAX LU(POBU3ALUU

Ou3Heca ¥ MPUMEHEHHS CKBO3HBIX IIU(POBBIX M OTPACIIEBBIX TEXHOIOTUN

O0yuarommuiics 3HaeT: BO3MOXXHbIE PHUCKH (DYHKIIHOHUPOBAHUS HHPOPMALIMOHHBIX CHCTEM,
METOBI M CIIOCOOBI OIIEHKH PUCKOB MH(POPMAITMOHHBIX CUCTEM

OueHka JOCTHKeHUs] 00yJarolUMCs 3aIlUIaHUPOBAHHOTO pe3yJibTaTa 00yueHUs! OCYLIECTBIISETCS
10 pe3ysbTaTaM €ro yyacTus B YCTHBIX OIPOCax U OTBETa Ha 3K3aMEHE.

1. Kpatkas xapakTepucTHKa NPOrpaMMHBIX CPEJICTB U CTAIUH €€ pa3paboTKH

2. OmpeneneHue TpyAOEMKOCTH pa3pabOTKH MPOrPaMMHBIX CPEACTB

3. Ompenenenue cocraBa rpynibl UCIIOTHUTENEH

4. Pacyer u MOCTPOEHHUE CETEBOTO IUIaHA-Tpaduka pa3pabOTKU U BHEAPEHHS IPOrPAMMHBIX

CPEICTB
5. CranpapTsl JOKYMEHTHUPOBAHUS IPOIPAMMHOI0 00ecreueHus
6. IloHsTHE apXUTEKTYpHI U 3a7a4u €€ ONUCAHUS.

7. OCHOBHBIE KJIACChl APXUTEKTYP MPOrPaMMHBIX CPEJICTB.

IIK-5 CniocoGeH obecrnieunBaTh KaueCTBO pa3paboTKu MHPOPMAITUOHHBIX CUCTEM

[1K-5.3. Ob6ecneunBaer 3QGEKTUBHYIO OpraHU3AIUI0 Pa3pabOTKH WH()OPMAIMOHHBIX CHUCTEM H
MHTETPALIMIO BCEX TEXHOJIIOTHYECKHUX TPOLIECCOB (B TOM YHCIIE HA OCHOBE OOJIAUHBIX PEIICHUN) IS
BBICOKOT'O Ka4eCTBa MPOTPAMMHOTO MTPOAYKTa

O0yuarommuiicst 3HaeT: 0OCHOBHI () (HEeKTUBHON OpraHU3alK Pa3padOTK HHPOPMALTMOHHBIX
CHCTEM M MHTETPAILNIO BCEX TEXHOJIOTHUECKUX MPOIIECCOB (B TOM YMCIIe HA OCHOBE OOJIAYHBIX
peLIeHuHT) s BBICOKOTO KauecTBa IMPOrPaMMHOTO TPOIYKTA.

OmneHka q0CTHKEHUsI 00yYaIONIMMCS 3aIJIAHUPOBAHHOTO pPe3yJIbTaTa 00yUYSHHS OCYIIECTBIISICTCS

0 pe3yJIbTaTaM €ro y4acTHs B YCTHBIX ONPOcaxX U OTBETA Ha IK3aMEHE.
1. Kakue ma610HbI TECTOBBIX IPOEKTOB UMetoTcs BVisualStudio?

2. Jlns dyero mnpumensercs MicrosoftTestManager? Kakue oH wumeeT ¢yHKIIMOHATIbHBIC
BO3MOKHOCTH?
s gero ucnonb3yercs LabManagement ripu TecTupoBaHun?
JJis 94ero mpuMeHSIoT peakTOpUHT Koaa?
[TpuBeauTe MpPU3HAKK HEKAYECTBEHHOTO KOJIA.
B3anmopeiicTBre MeXIy MOJCUCTEMAMHU U APXUTEKTYPHBIE (DyHKIIUH.
Uem oTaM4YarOTCA MEXAYy COOOM TEKyImMH M KOHKPETHBIM mpormecchl? Kakue meTomosoruu
paspabotku [10 moamepKUBarOT MOHATHE KOHKPETHOTO MPOIECCa U KaKUMHU CPeICTBaMu?

NV AW

OLIEHKA YMEHMI 1 HABBIKOB HA DK3AMEHE

IIK-1 CrocobeH BbIABIAT, WHGOPMAIMOHHBIE TMOTPEOHOCTH TOJIb30BAaTENe U COCTaBIATH
TEXHHYECKOE 3aJaHHe Ha pa3padO0TKy WHPOPMAITMOHHON CHCTEMBI

[TK-1.2. CocTaBisieT TEXHUYECKOE 3aJIaHue Ha pa3pad0TKy HHPOPMAITMOHHON CUCTEMBI
OOyuarommiicss yMeeT: COCTaBISATb TEXHMYECKYIO JIOKYMEHTALMIO IIpolecca pa3paboTKu

MIPOTrPaMMHOTO 00€CTICUCHHUSI.

OO0yuyaromuiicst BJajgeeT: HABbIKAMU pa3pabOTKU OTJENIbHBIX TEXHUYECKUX IOKYMEHTOB.

Ounenka qocTHKeHUs] 00ydJarOUIMMCS 3allJJAHUPOBAHHOTO pe3yJbTaTta 00yUeHHs OCYLIECTBISETCS
10 pe3yJbTaTaM BHIIOJIHEHUS MPAaKTHUECKUX padoT.

IIK-2 Cnioco6eH mpoeKTHpoBaTh HHPOPMALIMOHHBIE CUCTEMBI
[IK-2.2. Pa3pabaTbiBaeT Moaenb HH(OPMALMOHHOW CHCTEMBI, B TOM YHCJIE C OMNOpPOH Ha
COBpPEMEHHBIE 00TaYHbIE PEIICHUS



Oo0yuawmuiicss ymeer: omnpeaensiatb (aKTOPhl CIOXKHOCTH Pa3pabOTKH MPOTrPaMMHBIX CHUCTEM,
BBIOMPATH aJIeKBaTHBIE TEXHOJIOTUHU JJIS1 UX POSKTUPOBAHMUSL.

OO0yuarommiics BjajgeeT: HABHIKAMHU KPUTHYECKOTO aHAIM3a HHPOPMAIIIH.

OueHka JOoCTHKeHUs] 00yJarolUMCs 3aIlUIaHUPOBAHHOTO pe3yJibTaTa 00yYeHUs! OCYIIECTBIISETCS
M0 Pe3yJIbTaTaM BBIMOJTHEHUS MTPAKTUYECKUX PaloT.

IIK-2 Cnioco6eH mpoeKTUpoBaTh HHPOPMALIMOHHBIE CUCTEMBI
[IK-2.3. CocTaBnsieT TEXHUKO-DKOHOMUYECKOE€ 000CHOBAHNE MPOEKTHBIX PELIEHUI

OO0yuarommiics ymeeT: IPOTHO3MPOBATh U OLIEHUBAaTh O0BEM pPECYpcOB, HEOOXOAMMBIX ISt
CO3JIaHMsI MPOrPAMMHBIX IPOAYKTOB U KOMILIEKCOB, OCYIIECTBIIATH BEIOOP MPOEKTHOTO PEILICHUS C
OTIOPOH Ha MEXJIyHapOIHbIE CTAaHAAPTHI U METO/bI OLEHKH KauecTBa Pa3pabOTKH MPOTrPaMMHOTO
oOecrieueHus U COBpEMEHHbIE TpeOOBaHUS K MHPOPMAILIMOHHBIM CHCTEMaM.

OOyuarommiicss BJIaJieeT: HaBbIKAMU IIPOBEJEHUS TEXHUKO-DKOHOMUYECKOr0 OOOCHOBaHUS
IPOEKTHOTO PEUIeHUsI U IPOBEICHUS CHCTEMHOT0 aHaIu3a MPUKIIaJHOU 00JIacTH.

OueHka JOCTHKeHHUsI 00yYarolUMCs 3aIlUIaHMPOBAHHOTO pe3yJibTaTa 00yuYeHUs! OCYLIECTBIISETCS
M0 pe3yJIbTaTaM BBIMOJIHEHUS MTPAKTUYECKUX PadoT.

IIK-4 Crioco0eH ympaBisTh MpolieccaMu co3/1aHusi THPOPMAITMOHHBIX CUCTEM
[IK-4.1. Tlpumenser THOKHME TEXHOJOTUU YIpaBICHUS W IU(MPOBBIE CPEICTBA KOHTPOJIS

KU3HEHHOTO LIMKJIA CO3AaHUsI MH(MOPMALIMOHHBIX CUCTEM

OO0yuarommiicss yMeeT: IUTAHUPOBATh 3Talbl pa3paboTKU HHPOPMALIMOHHOM CUCTEMBI €
UCIIOJIb30BAaHUEM WHCTPYMEHTAIIBHBIX CPEJICTB.

OO0yuawommiicss BJaJeeT: HABHIKAMU YNPABICHUS IPOrPAMMHBIM IPOEKTOM C IOMOIIBIO
IPOTrPaMMHO-TEXHUYECKUX CPEJICTB, & TaK)K€ HaBbIKAaMH PabOThI C CEpBUCAMU KOHTPOJSI BEpCUI
IPOTPaMMHOTO MTPOAYKTA

OneHka q0CcTHKeHHs] 00yJaIONIMMCS 3aIJIAHUPOBAHHOTO pe3yJIbTaTa O0yUYEHHS OCYIIECTBIISIETCS
BBITTOJIHEHHSI TPAKTHYECKUX PadoT.

ITK-4 CriocoOeH ynpaBIisiTh MPOLIECCAMH CO3IaHUs HH()OPMAIIMOHHBIX CUCTEM

[1K-4.2. [TpuMeHsieT akTyaabHbIe HOPMATHBHBIC TOKYMEHTBI H CTAHAPThI IPU CO3JIaHUH
WH(POPMAITMOHHBIX CUCTEM, HCITOJIb3YSI OOIIEAOCTYITHBIE CIIPAaBOYHO-TIPABOBBIC CUCTEMBI U
npodeccuonanbHbpie 6a3bl TaHHBIX cepbl UT

OOyuarmmuiicsi yMeeT: IPUMCHITh HOPMATUBHBIC JIOKYMEHTBI M CTAHJAPTHI B MPOIIECCE CO3/IaHUs
WH(POPMAITMOHHBIX CHCTEM.

OO0yuawmuiics BJaJeeT: HaBbIKAMU pa3pabOTKH WHPOPMAIMOHHBIX CHCTEM C HCIIOJIb30BaHHEM
HOPMATUBHBIX IOKYMEHTOB U CTaH/IapTOB.

OmneHka T0CTHKEHHsI 00yYaIONIMMCS 3allJIAHUPOBAHHOTO Pe3yJibTaTa O0yUYCHHS OCYIIECTBIISICTCS
MO pe3yJIbTaTaM BBIMOJTHEHUS MTPAKTUYECKUX PadoT.

IIK-5 CnocoGeH obecrnieunBaTh KaueCTBO pa3paboTKu MHPOPMAITUOHHBIX CUCTEM
[1K-5.1. [TpoBOAMT OIIEHKY KadyecTBa MPOrPaMMHON pa3padOTKH Ha pa3HBIX dTanax KU3HEHHOTO
IIMKJIa THPOPMALIMOHHBIX CHCTEM C IIPUBJICUEHHUEM COBPEMEHHBIX OTpacieBbix pemenuid UT-

chepnl

O0yuarmmiicst ymeeT: IPOBOJIUTH TECTUPOBAHUE MH(OOPMAIIHOHHBIX CUCTEM.

OOyuarommiicst BjajgeeT: HABbIKAMU [TOCTPOECHHUS IIJIaHA U IPOTOKOJIA TECTUPOBAHMUS.

OueHka JoCTHKeHUs] 00yJaromMMcs 3aIlUIaHMPOBAHHOTO pe3yJibTaTa 00yUeHUs! OCYLIECTBIISETCS
10 pe3yJIbTaTaM BBIMOJIHEHUS IPAKTUYECKUX PaloT.

ITK-5 Criocoben obecrieynBaTh Ka4eCTBO Pa3padOTKH MHPOPMAIIMOHHBIX CUCTEM



[IK-5.2. [IpoBOIUT OLIEHKY pUCKOB pabOThl HHPOPMAIIMOHHBIX CUCTEM B YCIOBUSAX LU(PPOBU3ALNH
Ou3Heca ¥ MPUMEHEHHsI CKBO3HBIX LIU(POBBIX U OTPACIIEBBIX TEXHOIOTHI

OO0yuawommiics yMeeT: aHaJIM3MPOBATh W3JCPKKU M PUCKU NPU CO3JaHUHM HHGPOPMALMOHHBIX
cucTeM; paszpalbaThiBaTh IUIAH YHPEXKJIEHHs PHCKOB B IMpolecce CO3JaHHus HH(POPMalMOHHBIX
CUCTEM.

OO0yuawmmiicss BJaJeeT: HaBBIKAMU OIEHKHM PHCKOB B pa3IMYHBIX MOJENAX pa3pabOTKu
UH(POPMALMOHHBIX CUCTEM.

Onenka JocTHAKeHUs] 00yJarOUIMMCs 3allJIAHUPOBAHHOIO Pe3yibTaTa 00yUYeHHs OCYHIECTBISETCS
10 pe3yJIbTaTaM BBIIOJIHEHUS TPAKTUUYECKON PaOOTHI.

ITK-5 CnocoGeH obecrieunBaTh KA4eCTBO pa3pabOTKu HHPOPMAIIMOHHBIX CHCTEM

[IK-5.3. ObecneunBaer 3(eKkTuBHYI0 OpraHM3anuio pa3padOTKM HH(POPMAIMOHHBIX CHUCTEM U
MHTETPALMIO BCEX TEXHOJIIOTHYECKHUX MPOLECCOB (B TOM YHCIIEe HA OCHOBE OOJIAUHBIX PEIICHUN) IS
BBICOKOT'O Ka4yeCcTBa MPOTPaMMHOTO MPOAYKTa

Oo0yuamomuiicsi yMeeT: OCyIIeCTBISATh 3PHEKTUBHYIO OpraHU3aINI0 Pa3paboTKH
MH(POPMALMOHHBIX CUCTEM U MHTETPAIIUIO BCEX TEXHOJIOTUYECKHX MPOLIECCOB (B TOM YHUCIIE HA
OCHOBE 00JIaUHBIX PEIICHHI) I BBICOKOTO Ka4eCcTBa MMPOTPaMMHOTO MTPOAYKTA.

OO0yuarommiics BJajeeT: HaBIKAMU MPOBEPKU pabOTOCTIOCOOHOCTH MH(POPMAIIMOHHBIX CHCTEM U
3¢ EKTUBHOCTh MHTETPAIMN BCEX TEXHOJIOTMUYECKUX MPOIIECCOB.

Ounenka q0cTHKeHUs] 00yJaIONIMMCS 3aIlJIAHUPOBAHHOTO Pe3yJIbTaTa O0yUYEHHS OCYIIECTBISIETCS

10 pe3yJIbTaTaM BBIMOJIHEHUS TPAKTUYECKON PadOTHI.

OBPA3EL S5K3AMEHAIIMOHHOI'O BUJIETA
buier cocTOUT U3 TPEX TEOPETUUECKHUX BOIIPOCOB.

HAucuunnuza
TonpsaTTHHCKAas AKazeMusl yIpaBlIeHUs
[IporpammHas HH)KEHEpUs
Bapuanr 1
B dyem otiinune nporpaMMHONM HHXXEHEPUU OT CUCTEMOTEXHUKU?

Mopnenu xusHenHoro nukna UT-npogykra. CooTHowenue xusHeHHoro nukia UT-pemwenus n

N —

KU3HEHHOTO LIMKJIA TPOEKTa.
3. Pacckaxure o npuuMHAax OTCYTCTBUS YHUBEpPCAIbHOIO Mpouecca paspadorku [10.

4. METOIUYECKHUE MATEPHAUIDI, OIIPEAEJIAIOLIUE ITPOLEAYPbI
OIEHOBAHUS 3HAHUI, YMEHU U HABBIKOB, XAPAKTEPU3YIOIINX ITAIBI
®OPMUPOBAHUA KOMIIETEHIIUM

KPUTEPUH OLIEHVBAHMS COOPMHUPOBAHHOCTH KOMIIETEHIIWM

Ilnanupyemblie Kpurtepun onieHUBaHMsI pe3yIbTaTOB 00YUEHUS

pe3yJIbTaThl
o0yueHus
(moxazarenu
JIOCTHIKCHUS
3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMITETEHIIN )

IIK-1 CnocoOeH BbIABIATh HMHGOPMAIMOHHBIE TOTPEOHOCTH TIOJb30BATEIICH M COCTaBIATH




[Mnanupyemsbie Kputepuu olileHHBaHUsI pe3yJIbTaTOB O0YUYCHUS
Ppe3yIbTATHI
o0ydeHus
(Toxazareu
JOCTHKCHUS | ) 3 4 5
3aJJaHHOTO
YPOBHS
OCBOCHHS
KOMITCTEHITHH)
TEXHUUYECKOE 3aJaHKe Ha pa3paboTKy HHGOPMAIITMOHHON CHCTEMBI
[1K-1.2. CocTaBiseT TeXHHYSCKOE 3aJaHNe Ha pa3pad0TKy HH(POPMAITMOHHON CHCTEMBI
3HaTh: He 3naer Oparmenrtapusl | O0mmue, HO He Cdopmuposan | ChopmupoBanH
TIOHSATHS, € 3HaHUs O CTPYKTYpUpOBa | HbIC, HO bIC
0COOEHHOCTH U TIOHSTHSX, HHbBIC 3HAHUS O | COJEpIKAIHE | CUCTEeMATH3HPO
APXHUTEKTYPY 0COOEHHOCTSAX U | TIOHSTHUSX, OTJeNbHEIE BaHHBIC
MIPOTPaMMHOT0 APXHUTEKTYpe 0COOEHHOCTAX U | MPOOETBI IPOYHBIE
obecrieueHus, NPOTPaMMHOTO | ApXUTEKType 3HAHUS O 3HAHUSI O
npodeccuoHab obecrieueHus, OPOrPAaMMHOTO | TIOHSATHSIX, TIOHATHSX,
HBIC U npoeCCUOHANb | 00ECIICUCHHUS, OCOOCHHOCTSX | OCOOCHHOCTSIX
ITHYECKHE HBIX U npo(eCcCHOHANTb | U APXUTEKTYPE | U apXUTEKType
TpeOoBaHUS ATHYECKHX HBIX U OPOrpaMMHOT | IPOTPAMMHOTO
npogecCHoHaIIb TpeOOBaHMSIX ITUYECKUX 0 obecnieueHus,
HOTO npodeccoHaNb | TpeOOBaHMUIX obecrniedeHus, | mpodeccuoHab
coo0rIecTBa HOTO npodeccronans | mpodeccroHan | HbIX U
IPOrpaMMHUCTO cooOrrecTBa HOT'O BHBIX U ITUYECKHX
B K IPOrpaMMHUCTOB | COOOILECTBA THYECKUX TpeOOBaHUAX
JIeSITETbHOCTH K JICATENILHOCTH | TPOTPAMMHCTOB | TpeOOBaHHAX | mpodeccHoHAh
1o pazpabotke 1o pa3paboTke | K IeATENbHOCTH | MpodeccHoHall | HOrO
nH(pOpMALIMOHH MHQOPMAaOHH | 1O pa3paboTKe | BHOTO cooOrrecTBa
BIX CHCTEM BIX CUCTEM HH(POPMAIIHOHH | cOo00IIecTBa POrpaMMHCTOB
BIX CUCTEM MPOTPAMMUCT | K JACATEILHOCTH
OB K o pa3padoTKe
JEATeNIbHOCTH | MH(OPMAIIMOHH
10 pa3paboTKe | BIX CHCTEM
WHPOPMAaITOH
HBIX CHCTEM
YMeTh: He ymeer YacTtrnyHO B 1iesiom B 1ie1om Yenemso
COCTaBIISITH OCBOCHHbBIC OCBOCHHBIC, HO | chopmupoBaH | chopMHpPOBaHH
TEXHUYECKYIO yMEHHS HE HbBIC U bIC,
JOKYMEHTALHUIO COCTaBISTh MOJKPEIUIIEMbIE | CAMOCTOSITENL | CAMOCTOSITEIIbH
npoiiecca TEXHUYECKYIO 3HAHUSMU H HO 0 ¥ OCO3HaHHO
pa3paboTku JOKYMCHTAIIMIO | CAMOCTOSITEIIBHO | BBHITIOJIHSIEMBIE | BBIMTOJIHSEMEBIC
MIPOTPaMMHOT0 nporuecca CTBIO , HO HE Bcerna | yMeHHs
obecrieueHust pa3paboTKH BBIMOJTHEHHS WHTEJUICKTYall | COCTaBISTh
OPOTPaMMHOTO | YMEHHUS BHO TEXHUYECKYIO
oOecrieueHust COCTaBIISITh 000CHOBaHHBI | JOKYMEHTAILHUIO
TEXHUYCCKYIO € YMeHUs npoiiecca
JIOKYMEHTAIIHIO | COCTaBJISITh pa3paboTKu
nporiecca TEXHUYECKYI0 | MPOTPaMMHOIO
pa3paboTKH JOKyMEHTalll | oOecriedeHus
MPOrpaMMHOTO | FO Iporiecca
obecrniedyeHus pa3paboTku
IpOrpaMMHOT
0
obecniedeHus
Baagers: He Brnageer ®parmeHTapHo | B nemom Cdopmuposan | YcremHo
HABBIKAMH copMHpOBaHH | COPMHUPOBAHH | HbIE, HO HE chOopMHUPOBaHH
pa3paboTku bI€ HABBIKU bIe, HO YCTOWYMBBIE B | BIE,
OTJCIBHBIX pa3paboTKu BBINOJTHSICMBIC CJIOKHBIX YCTOHYHUBBIC,
TEXHUYECKHX OT/CIBHBIX Ha CHUTYaIHsX TEXHOJIOTHYECK
JIOKYMEHTOB TEXHUYECKUX JJIEMEHTapHOM | HABBIKH U IrPaMOTHO




[Inanupyemsie Kpurepuu orieHHBaHUsI pe3yIbTaTOB O0YUEHUs
Ppe3yJIbTaThl
o0ydeHus
(Toxazareu
JOCTHKCHUS 1 ) 3 4 5
3aJ]aHHOTO
YPOBHS
OCBOCHHUS
KOMITCTEHITHH)
JOKYMEHTOB YPOBHE HaBBIKM | pa3pabOTKu BBITIOJTHSIEMBIC
pa3paboTKH OTIENbHBIX HaBBIKU
OTJICITBHBIX TEXHUYECKUX | pa3paboTKu
TEXHUYECKUX JIOKYMEHTOB OTIEIBHBIX
JIOKYMEHTOB TEXHUYECKUX
JOKYMEHTOB
IK-2 Crioco6eH mpoeKTHpoBaTh MHPOPMALIMOHHBIE CUCTEMBI
[1K-2.2. Pa3zpabaTbiBacT MOJ1e1b HHGHOPMAITMOHHOM CUCTEMBI, B TOM YHCJIE C OIIOPOM Ha
COBpPEMEHHBIEC 00TaYHbIE PEIICHUS
3HaTh: He 3naet Oparmenrtapusl | O6mmue, HO He Cdopmuposan | ChopmupoBanH
- [Ipo1ecc u € 3HaHus 0 CTPYKTYpUpOBa | HbIE, HO blE
cpencTBa nporecce u HHBIC 3HAHUS O | COZIEpXKAIINE | CHCTEMaTH3HPO
pa3paboTKu CpeacTBax nporecce u OTJeNbHbIE BaHHbIE
nHpOpMAIIO pa3paboTKu cpeacTBax po0ensl IPOYHbIE
HHBIX CUCTEM WH(OPMAIOHH | pa3paboTKH 3HAHMS O 3HaHUA O
u BIX CUCTEM H UH(OPMAIOHH | TIpolecce U npouecce u
MPOTrpaMMHBIX IPOrpaMMHBIX BIX CUCTEM H cpeacTBax CpeAcTBax
KOMIIJIEKCOB; KOMIIJIEKCOB,; IPOrpaMMHBIX pa3paboTKH pa3paboTKu
- (hakTOpHI o (akTopax KOMIUIEKCOB; WHPOPMAMOH | HHPOPMAIOHH
CIIO’KHOCTH CIIO’KHOCTH o (akTopax HBIX CUCTEM H | BIX CUCTEM H
pa3paboTKu pa3paboTKu CJIO’KHOCTH IPOrpaMMHBIX | HPOrPaMMHBIX
nH(pOpPMAINO WHQOPMAMOHH | pa3paboTKu KOMILJIEKCOB; KOMILJIEKCOB;
HHBIX CHCTEM, BIX CHUCTEM, WHPOPMAIMOHH | O aKTopax 0 (akTopax
TEXHOJIOTHH, TEXHOJIOTHSX, BIX CUCTEM, CJIO’KHOCTH CJIO’KHOCTH
MOIXOBI 1 MOIX0Jax 1 TEXHOJIOTHSX, pa3paboTku pa3paboTku
MIPUHIIMITEL K NPUHIMATAX K MoaX0nax u WHPOPMAMOH | HHPOPMAOHH
HCCIIeI0OBaHU UCCIIIOBAHUIO | MPUHLMIAX K HBIX CHCTEM, BIX CHUCTEM,
0 U U CO3IaHUI0 UCCIICIOBAHUIO | TEXHOJOTHSIX, | TEXHOJOIHSX,
CO3/IaHHIO UH()OPMAIIOHH | ¥ CO3JJaHUIO MoJaX0nax u noJxoax u
HHPOPMAIIO BIX CHUCTEM, WHQOPMAIMOHH | MPUHUMIAX K | HPUHOUIAX K
HHBIX CHCTEM, SPTOHOMHYECKH | BIX CHCTEM, UCCIIEIOBAHU | HUCCIIEIOBAHUIO
SPrOHOMUYEC X TpeOOBaHHUAX | IPrOHOMUYECKH | 0 M CO3JAaHHIO | U CO3IaHHIO
KHe K HUM X TpeOoBaHHUAX | MH(GOPMALMOH | MH(POPMALMOHH
TpeOOBaHUS K K HUM HBIX CHCTEM, BIX CHUCTEM,
HUM 9PrOHOMHYECK | IPrOHOMHUYECKH
ux X TpeOOBaHMIX
TpeOOBaHUAX | K HUM
K HUM
Ymern: He ymeer YactuuHO B nenom B nenom VYenemno
- OTIpeNIeIISATh OCBOCHHBIE OCBOCHHBIC, HO | chopmHupoBaH | cHhOPMHUPOBAHH
(baxTopbI YMEHUs HE HBIE U bI€,
CIIOXKHOCTH OIIpEeeNATh HOJAKPEIUIIEMBbIE | CAMOCTOSITENIb | CAMOCTOSTEIbH
pa3paboTKu (baxTopEI 3HAHUSIMU U HO 0 U OCO3HAaHHO
IPOTrPaMMHBIX CJIO’KHOCTH CaMOCTOSITEIbHO | BBIIOJIHAEMBIE | BBIIOJIHSEMBbIE
CHCTEM, pa3paboTKH CTBIO , HO HE Bcerya | yMeHHs
BEIOMpAThH MPOrpaMMHBIX BBITIOJIHEHHS WHTEJIEKTYaJl | ONPEnessTh
a/IeKBaTHbIE CHCTEM, YMEHUS BHO (hakTopbl
TEXHOJIOTHH BHIOUpAThH OTIPEIEIIATh 000CHOBaHHBI | CIIO)KHOCTH
TUTA UX aJIeKBaTHbBIE (baxTopbl € YMEeHus pa3paboTku
MPOEKTUPOBAH TEXHOJIOTHHU AJISl | CIIOKHOCTH ompeneIisiTh pPOrpaMMHBIX
Hst HX pa3paboTKu (hakTOpHI CHCTEM,




[Tnanupyemsbie Kputepuu olileHHBaHUsI pe3yJIbTaTOB O0YUYCHUS
Ppe3yIbTATHI
o0ydeHus
(Toxazareu
JOCTHKCHUS 1 5 3 4 5
3aJJaHHOTO
YPOBHS
OCBOCHHS
KOMITCTEHITHH)
MPOEKTUPOBAHU | MPOTPAMMHBIX CIIOHOCTH BEIOMPATH
s cHUCTeM, pa3paboTKH aJIcKBaTHBIC
BEIOMpATH IIPOTPaMMHBIX | TEXHOJIOTUHU
AACKBATHHBIC CHCTEM, I UX
TEXHOJIOTHH JJIsl | BBIOMpATh MPOCKTUPOBAHU
ux aJIecKBaTHBIC s
IMPOCKTUPOBAHU TEXHOJIOI'nn
s JUTSE UX
MPOCKTHPOBAH
us
Bnapers: He Bnageer @®parmenrapao | B nenom Cdopmuposan | Ycnemno
HaBBIKAMH chopmupoBaHH | chOPpMHUPOBAHH | HBIE, HO HE chopMHUpOBaHH
KPHUTUYCCKOI'O bIC HaBBIKH BbIC, HO YCTOﬁHHBLIe B BIC,
aHanmm3a KPUTHYECKOTO BEITIOTHSIEMEIC CJIOHBIX YCTOHYHBBIE,
TEXHUYECKOM aHanmmsa Ha CUTYyAIUAX TEXHOJOTHYECK
nH(pOpMaIIH TEXHUYECKOU 3JIEMEHTAPHOM HAaBBIKA U IPaMOTHO
uH(pOpMAITIH YPOBHE HAaBBIKA | KPUTHYECKOTO | BBITOJIHAEMBIC
KPHUTUYIECKOTO aHammsa HaBBIKU
aHanmmsa TEXHUYECKOW | KPUTUYECKOTO
TEXHAYECKOH uHpOpMAITIH aHaIm3a
uH(pOpMAITIH TEXHUYECKOU
HHpOpMaIUU
IIK-2 Crioco6eH mpoeKTHpoBaTh HHPOPMALIMOHHBIE CUCTEMBI
IT K-2.3. CocTaBisieT TEXHUKO-9KOHOMUYECKOe 000CHOBAHNE MPOCKTHBIX PEIICHHUMA
3HaThb: He 3naer @parmenrapuasl | Ob6mue, HO He Cdopmuposan | CpopmupoBanH
- IOHATHE € 3HaHus 0 CTPYKTYpUpOBa | HBIE, HO bIE
TEXHHUKO- MTOHATHUSAX HHBIC 3HAHUS O | COJEpIKaIIne CHCTEMaTU3UpPO
SKOHOMUYECK TEXHUKO- TOHSATHSIX OTJICTIbHBIC BaHHBIC
oro SKOHOMHYECKOT | TEXHUKO- npoOebl MPOYHBIC
o0ocHOBaHUS, 0 000CHOBaHHUSI | SKOHOMHYECKOT | 3HAHHSA O 3HAHHUSA O
- ba3oBbIe u 0 000CHOBaHHUS | MOHATHIX TTOHATHSAX
XapaKTEpUCTU ba3oBeix u TEXHHUKO- TEXHUKO-
KM 3aTpaT Ha XapakTepucThka | ba3oBbix 9KOHOMUYECKO | SKOHOMHYECKOT
paspaboTKy X 3aTpar Ha XapaKTepPUCTHKA | TO 0 000CHOBaHUS
MIPOTPaAMMHBIX pa3paboTKy X 3aTpar Ha 000CHOBaHUS | U
CpencTB MPOTrPaMMHBIX pa3paboTKy u BazoBbix
CpeacTB MPOrPaMMHBIX bazoBbix XapaKTePUCTUK
CpeJcTB XapaKTepUCTH | ax 3aTpar Ha
Kax 3arpaT Ha | pa3paboTKy
pa3paboTKy MIPOrPaMMHBIX
NPOTrpaMMHBIX | CPEICTB
Cpe/CTB
YMeTh: He ymeer YacTtuuHO B neizom B neazom Ycnemno
- IPOTHO3UPOBA OCBOCHHBIE OCBOCHHBIE, HO | chopMupoBaH | cHOPMHUPOBAHH
Th U YMEHUS HE HBIC U blC,
OIICHUBATH MPOTHO3UPOBATH | MOJKPEIISIEMbIE | CAMOCTOSITENb | CAMOCTOSITEIIHH
00BeM Y OLICHUBATh 3HAHUSAMU U HO 0 U OCO3HAaHHO
pecypcoB, 00beM CaMOCTOSITETIBHO | BBITIONHSAEMbIC | BBITOJIHICMbIC
HEOOXOIMMBIX peCypcoB, CTBIO , HO HE BCerga | yMEHWUs
JJI1 CO3aaHUuA HCO6XOI[I/IMI>IX BBIINTOJTHCHU S HWHTCIIJICKTYaJl IIPOrHO3UpOBAT
MPOrPaMMHBIX JUISL CO3JIAHUS YMEHHS bHO b M OIICHUBATh




[Inaaupyemsie Kputepuu olieHMBaHMsI pe3yIbTaTOB 00yUeHUs
pe3yabTaThI
o0ydeHus
(Toxazareu
JIOCTHKCHHUS 1 ) 3 4 5
3aJIaHHOTO
YPOBHS
OCBOEHUS

KOMITCTEHITHH)

MPOAYKTOB U MPOrPaMMHBIX MPOTHO3UPOBATh | 0OOCHOBAHHKIE | 00BEM
KOMILIEKCOB MPOAYKTOB H 1 OLIEHUBAaTh YMEHHS pecypcoB,

- OCYIIIECTBIISATh KOMIIJIEKCOB, o0BeM MPOTHO3UPOBA | HEOOXOAMMBIX
BBIOOD OCYIIECTBIATh pecypcos, Tb U JUISL CO3/IaHUS
MIPOEKTHOTO BEIOOD HEOO0XOAMMBIX OIICHHUBATh MIPOTPaMMHBIX
perIeHus ¢ MIPOEKTHOTO JUTSL CO3TaHUS 00BeM MIPOAYKTOB H
OTIOpOit Ha pelIeHus ¢ MPOrPaMMHBIX pecypcoB, KOMILIEKCOB,
MEXTyHapOTH OTIOpOH Ha MPOAYKTOB H HEOOXOJMMBIX | OCYIIECTBIISITH
ble CTaHIAPTHI MEXITyHAPOJHBI | KOMILIEKCOB, JUTSL CO3AAaHUSL | BBIOOD
Y METOJIbI € CTaHJapThl U OCYIIIECTBIISTh MPOrPpaMMHBIX | IPOSKTHOIO
OIICHKH METO/IbI OIICHKH | BEIOOD MPOAYKTOB H penieHus ¢
KadecTBa KadecTBa MTPOEKTHOTO KOMILIEKCOB, OTIOpOH Ha
pa3paboTku pa3paboTku pereHus ¢ OCYIIECTBIISTh | MEXTyHAPOTHBI
MPOrpaMMHOT MPOrpaMMHOTO | OTIOPOM Ha BEIOOD € CTaHJapThl U
0 obecriedyeHuss 1 | MEXIyHAPOJHBI | MMPOEKTHOTO METO/IbI OLICHKU
obecrniedueHus COBpEMEHHBIE € CTaHAapTH U perIeHus ¢ KadecTBa
u TpeOOBaHMS K METO/BI OIICHKU | OTIOpPOi Ha pa3paboTku
COBpEMCHHBIE WH(GOPMAIIMOHH | KayecTBa MEXIIyHAPOJH | IPOrPaMMHOTO
TpeOOBaHHS K BIM CHCTEMaM pa3paboTku bI€ CTAaHIAPTHl | oOecredeHus u
nHGOPMAIHO MPOrPaMMHOIO | M METObI COBpEMEHHBIE
HHBIM oOecrieueHuss U | OIICHKH TpeOOBaHMsI K
cucreMam COBpEMEHHBIE KayecTBa WHGOPMAITOHH

TpeOOBaHMS K pa3paboTKu BIM CHCTEMaM
MH(POPMAIIMOHH | MPOrPaMMHOTO
BIM CHCTEMaM obecrniedeHus

u

COBpPEMCHHBIC

TpeOOBaHUS K

WH(POPMAIOH

HBIM CUCTEMaM

Baanern: He Bnageet O®parmentapio | B nenom CdopmupoBan | YcremrHo

- HaBBIKAMH chopmupoBanH | chopMHpPOBAaHH | HBIE, HO HE chopMHpOBaHH
MPOBEICHHUS bI€ HAaBbIKU bI€, HO YCTOWYMBBIC B | BIC,

TEXHHKO- MPOBEICHUS BBITIOTHSIEMEIC CJIOXKHBIX YCTOHYHBBIE,
SKOHOMHUYECK TEXHHUKO- Ha CUTYaIUsIX TEXHOJIOTHYECK
oro SKOHOMHYECKOT | DJIEMEHTApHOM | HABBIKH U TPAaMOTHO
000CHOBaHUS 0 000OCHOBaHHUsI | YPOBHE HAaBBIKU | MPOBEICHUS BBITIOTHSIEMBIC
MIPOEKTHOTO MIPOEKTHOTO MPOBEICHUS TEXHHUKO- HaABBIKH
permIeHus; pemreHus u TEXHHUKO- SKOHOMHUYECKO | MPOBEACHUS

-HaBBIKAMU HAaBBIKU SKOHOMHYECKOT | IO TEXHUKO-
MPOBEICHUS MPOBE/ICHUS 0 000CHOBaHHUsI | OOOCHOBaHHUS | SKOHOMHUYECKOT
CHUCTEMHOTO CHUCTEMHOTO MPOEKTHOTO MPOEKTHOTO 0 000CHOBaHUS
aHanmm3a aHanm3a pelIeHus u pelIeHus u IIPOEKTHOIO
MPUKJIATHON MPHUKJIATHON HaBBIKU HABBIKU penieHus u
obnactu obnactu MPOBEICHUS MPOBEICHUS HaBBIKH

CHCTEMHOTO CHCTEMHOTO MIPOBEACHUS
aHaM3a aHaiam3a CHUCTEMHOTO
MPUKIATHON MPUKIAAHON aHaiIn3a
obmactu obmactu TIPUKIIaTHON
obnactu

IIK-4 Crioco0eH ynpaBsiTh IPOIECCaMU CO3/IaHUsI MHPOPMALIMOHHBIX CHCTEM




[Inaaupyemsie Kputepuu olieHMBaHMsI pe3yIbTaTOB 00yUeHUs
Ppe3yIbTATHI
o0ydeHus
(Toxazareu
JOCTHKCHUS 1 ) 3 4 5
3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMITCTEHITHH)
[TK-4.1. IlpumeHnseT TuOKHe TEXHOJIOTHH YIPaBIeHUS U IU(PPOBBIE CPEICTBA KOHTPOIIS
YKU3HEHHOTO IHUKJIa CO3AaHus HHPOPMAITHOHHBIX CUCTEM
3HaTh: He 3naer ®parmenrtapusl | O0ume, HO HE Cdopmuposan | ChopmupoBaHH
- CyTh € 3HaHWS O CYTH | CTPYKTYpPHpOBa | HbIE, HO 13
mporiecca mporiecca HHBIC 3HAHUS O | COJEpIKaIlne CHUCTEMAaTHU3HPO
paszpaboTku paszpaboTku CyTH mpoIiecca | OTAEThHBIC BaHHEIC
MPOTPaMMHOT MPOrpaMMHOTO | pa3paboTKH npoOebl IPOYHBIE
0 obecriedeHuss 1 | MPOrpaMMHOTO | 3HAHUSA O CYyTH | 3HAHWUS O CYyTH
obecrieueHus BHJIAX obecrieuenus | mporecca mporecca
Y BUJIBI JeSITEIbHOCTH B | BUAX pa3paboTKu pa3paboTku
JeSITETbHOCTH HEM, MOJIETISIX JIeSITEILHOCTA B | TIPOTPAMMHOTO | TIPOTPAMMHOTO
B HEM, KH3HEHHOTO HEM, MOJICTISIX obecrieueHust | obecnieueHHs U
MOJIENH UKJIA JKU3HEHHOTO U BHJAX BUIAX
KUZHEHHOTO pa3paboTku UK JIESTEILHOCTH | NIESATEILHOCTH B
KT MPOTPaMMHOTO | pa3paboTKH B HEM, HEM, MOJIETISIX
pa3paboTku obecrieyeHus; MPOTPaMMHOTO | MOJEIAX KU3HEHHOTO
MPOTPaMMHOT MPUHIMIIAX oOecrieyeHus; KU3HEHHOTO LUKJIA
0 KOH(QUTYPALMOH | MPUHIIATIAX IIAKJIa pa3paboTKH
obecrieyeHus; HOT'O KOH(HTYpaLlMOH | pa3paboTKu IPOrPaMMHOTO
- MIPHUHIIUTIBI yIpaBIeHUS U HOT'O NPOrpaMMHOTO | 00ECTIICUeHHST;
KOH(UTYpanu YIpaBIeHHUS YIpaBIeHUS U obOecriedeHus; | MPHUHIUIIAX
OHHOTO TpeOOBaHUSIMH, | YIPaBICHHS MPUHIINTIAX KOH(UTYpaIno
yIpaBiIeHUS U CyTH TpeOOBaHMsIMHU, | KOHUTYpay | HHOTO
yIpaBJICHUS METO/I0JIOTHH CyTH OHHOTO yhIpaBlieHUS U
TpeOOoBaHMIM MSF METOJIOJIOTHH YOpaBIeHHUS U | YIPaBICHHS
H, CyTh MPUHIMIAX U MSF yIpaBJICHUS TpeOOBaHUIMH,
METO/0JIOTHUH cpencTaa NPUHIMIAX U TpeOOBaHUSIMU | CYTH
MSF YIIpaBJICHUS cpeacTaa , CYyTH METOA0JIOTHUU
- MPHUHIIUIIBI 1 MPOTPaMMHBIM | YIpaBJICHUSI metoponorun | MSF
CpeAcTBa IIPOEKTOM U IIPOrpaMMHBIM MSF NPUHLHUNAX U
YIpaBIeHUS KOMaH/10# MPOEKTOM U MPUHIMIIAX U | CPENCTBa
MPOrpaMMHBI pa3pabOTYMKOB | KOMaHAOH cpencTBa yHpaBIeHHS
M IIPOEKTOM M pa3paboOTUUKOB | YIpaBJICHUS IPOTrpaMMHBIM
KOMaHI0H NPOTrPaMMHBIM | TIPOEKTOM H
pa3paboTunKo MPOEKTOM U KOMAaHJI0H
B KOMaHJ10# pa3paboTUUKOB
pa3paboTunKo
B
Ymerh: He ymeer YactruuHo B niennom B nenom YcnenrHo
TUIAHUPOBATh OCBOCHHBIC OCBOCHHBIC, HO | chopMUpOBaH | CPOPMUPOBAHH
3TaIbl YMEHUS HE HBIC U BIC,
pa3paboTku TJTAaHUPOBATH MOJKPEIUIIEMbIE | CAMOCTOSITENb | CAMOCTOSITENTHH
HHPOPMAIHO 3TaITbl 3HAHUSIMU U HO 0 ¥ OCO3HaHHO
HHOH pa3paboTKH CaMOCTOSITETIbHO | BBITIONHSEMBIC | BBIIOJIHIEMBIC
CUCTEMEI C WH(OPMAIIMOHH | CTBIO , HO HE Bcerya | yMeHus
WCIIOJIb30BaHU O CHICTEMBI C BBITTOJTHEHHS UHTEJUICKTYaI | TIAHUPOBATh
eM UCTIOJIb30BaHUE | YMEHUS BHO JTarbl
WHCTPYMEHTA M IUIaHUPOBATh 000CHOBaHHBIE | pa3pabOTKU
JTBHBIX WHCTPYMEHTAb | JTAIlbl YMEHHSA WH(POPMAITOHH
CpencTB HBIX CPEJICTB pa3paboTKH TUTAHUPOBATh | OM CUCTEMBI C
WH(POPMAIIMOHH | 3Tarbl UCIIOJIb30BaHHE
Ol CHCTEMBI C pa3paboTKu M




[Inanupyemslie Kputepuu olieHMBaHMsI pe3yIbTaTOB 00yUeHUs
pe3yabpTaThl
o0ydeHus
(Toxazareu
JIOCTHUXKEHUS 1 ) 3 4 5
3a/IaHHOTO
YPOBHS
OCBOEHMS
KOMITCTEHITHH)
WCIIONb30BaHUE | MH(OPMAIMOH | HHCTPYMEHTANb
M HOIl CUCTEMBI | HBIX CPEICTB
WHCTPYMEHTAIIb | C
HBIX CPENICTB HCIIOJIB30BaHU
eM
MHCTPYMEHTAI
bHBIX CPEJICTB
Baapers: He Bnaneer ®parmentapHo | B uenom CdopmupoBan | YcnemHo
- HaBBIKAMU cthopmupoBanH | chOpMUPOBaHH | HBIE, HO HE chopMupoBaHH
YIIpaBIICHUS bI€ HABBIKU bI€, HO YCTOWYUBBIE B | b€,
MPOTrPaMMHBI YIIpaBJICHUS BBINOJIHSAEMbIE CII0KHBIX YCTOHYUBHIE,
M IIPOEKTOM C pOrpaMMHBIM | Ha CUTYalUIX TEXHOJIOTUYECK
[IOMOILBIO IIPOEKTOM C 3JIEMEHTAPHOM | HAaBBIKH U TPaMOTHO
HPOrpaMMHO- MOMOIUIBIO YPOBHE HaBBIKM | yIpaBJIEHUA BBINOJIHSIEMbIE
TEXHUYECKUX MPOrPaMMHO- YIIpaBJICHUS MPOTPAMMHBIM | HaBBIKH
CPEICTB, TEXHUYECKUX IPOrpaMMHBIM MIPOEKTOM C YIPABICHUS
- HaBbIKAMU CPEJICTB U MPOEKTOM C ITOMOIIBIO MIPOTPaMMHBIM
paboThI ¢ HaBBIKU paOOTHl | TIOMOIIBIO IPOTrPaMMHO- | IIPOEKTOM C
cepBUCaMu C cepBUCaMU MPOrpaMMHO- TEXHUYECKUX | MIOMOIIBIO
KOHTPOJIS KOHTPOJIS TEXHUYECKUX CPEACTB U IIPOTPaMMHO-
BepcHil BepcHil CpENCTB U HaBBIKU TEXHUYECKUX
MPOrPaMMHOT MPOrPaMMHOTO | HABBIKH pabOTHl | paboTHI C CpPENCTB U
0 OpOAYKTa MPOIYKTa C cepBUCaMU cepBUcaMu HaBBIKH PabOTHI
KOHTPOJIS KOHTPOJIS C cepBUCaMU
Bepcui Bepcui KOHTPOJIA
MNPOTrPpaMMHOTO | MPOrPAMMHOIO | BEpCU
MpOAYyKTa MpOAYyKTa IIPOTPAMMHOTO
MPOAYKTa

ITIK-4 CriocoGeH ynpaBiaTh NpoleccaMu Co3AaHusl HHPOPMAIIMOHHBIX CUCTEM
[1IK-4.2. ITpumMeHseT akTyalbHble HOPMAaTUBHBIE JOKYMEHTHI M CTAaHAAPTHI IIPU CO3JaHUHI

UH(QOPMALIMOHHBIX CUCTEM, UCTIOJb3Ys OOIIEOCTYIHbIE CIIPAaBOYHO-IIPABOBBIE CUCTEMBI U
npodeccronagbable 60a3bl JaHHBIX cepst UT

3HaTh: He 3naer Oparmenrapusl | O0ume, HO He Cdopmuposan | ChopmupoBaHH
HOpPMAaTUBHbIE € 3HaHUs O CTPYKTypUpOBa | HbIE, HO ble
JOKYMEHTHI U HOPMaTHBHBIX HHBIC 3HAHUS O | COJEepIKaIne CHUCTEMAaTHU3HPO
CTaHJapThI B JIOKYMEHTax U HOpPMaTHBHBIX OTJIENbHbIE BaHHBIE
nporecce CTaHJapTax B JOKYMEHTax U npoOebl NPOYHbIE
CO3JIaHUs mporecce CTaHJapTax B 3HaHUA O 3HaHU O
HHPOPMAIIO CO3/1aHus mporiecce HOPMAaTHBHBIX | HOPMAaTHBHBIX
HHBIX CHCTEM WHPOPMAILIMOHH | CO3AAaHUS JOKYMEHTax U | JOKYMEHTax U
BIX CUCTEM UHGOPMAIMOHH | CTaHAapTax B | CTaHIApTax B
BIX CHCTEM npolecce npolecce
CO3/1aHusA CO3/1aHus
nH(pOpPMAINOH | WHGOPMAITHOHH
HBIX CHCTEM BIX CHCTEM
YMmeTh: He ymeer YacTtuuHO B neiiom B neazom Ycnemno
NIPUMEHATH OCBOCHHBIE OCBOEHHBIC, HO | cpopMupoBaH | cHOPMHUPOBAHH
HOPMAaTHUBHbIE YMEHUS HE HBIC U BIE,
JIOKYMEHTHI U MIPUMEHSTh MOJIKPEIUIIEMbIE | CAMOCTOSITENIb | CAMOCTOSITENIHH
CTaHAApTHI B HOpMaTHBHbIE 3HAaHUAMU U HO 0 U OCO3HaHHO
npouecce JIOKYMEHTBI U CaMOCTOSITEIbHO | BBIIONHSAEMBIC | BBIIOJIHIECMBIC
CO3/IaHus CTaHAapTHI B CTBIO , HO HE Bcerjia | yMeHus




[Inaaupyemsie Kputepuu olieHMBaHMsI pe3yIbTaTOB 00yUeHUs
Ppe3yIbTATHI
o0ydeHus
(Toxazareu
JOCTHKCHUS | ) 3 4 5
3aJJaHHOTO
YPOBHS
OCBOEHUS
KOMITCTEHITHH)
HHPOPMAIIO npouecce BBITIOJTHEHUS MHTEJIEKTYall | MPUMEHSTh
HHBIX CHCTEM CO3/1aHus YMEHHS BHO HOpPMaTHBHBIE
WHPOPMAIOHH | IPUMEHSTH 000CHOBaHHBIE | IOKYMEHTHI U
BIX CUCTEM HOPMAaTHUBHEIE YMEHUS CTaHIAPTHI B
JIOKYMEHTBI U MIPUMEHSTh nporecce
CTaHIapTHI B HOpMaTHBHBIE | CO3/IaHUS
npotecce JOKYMEHTBHI M | MH(OpMaIlMOHH
CO3IaHHS CTaHIAPTHI B BIX CUCTEM
nH(pOpPMAITMOHH | TIporiecce
BIX CUCTEM CO3JIaHHS
WHPOPMaIOH
HBIX CHCTEM
Baanern: He Bmageet O®parmentapao | B menom CdopmupoBan | YcmemnrHo
HaBBIKAMH chopMmupoBaHH | chOpMHUPOBaHH | HbIE, HO HE chopMUPOBaHH
pa3paboTKH ble HABBIKU b€, HO YCTOWYMBEIE B | BIE,
nH(pOPMAINO pa3paboTku BEITIOTHSIEMEIE CITOKHBIX YCTOWYHBEIE,
HHBIX CHCTEM WHPOPMAIMOHH | Ha CUTYaIUAX TEXHOJIOTHYECK
c BIX CUCTEM C SIIEMEHTapHOM | HaBBIKH Y TPaMOTHO
WCTIOJIb30BaHH WCTIONb30BaHUE | yPOBHE HABBIKK | pa3pabOTKH BEITIOTHSIEMBIE
eM M HOPMATHBHBIX | pa3pabOTKH WH(GOPMAIINIOH | HABBIKH
HOPMAaTHUBHBIX JIOKYMEHTOB U WHPOPMAIIOHH | HBIX CHCTEM C | pa3paboTKu
JOKYMEHTOB U CTaHJapTOB BIX CUCTEM C UCIIOJIB30BaHK | MH(GOPMALMOHH
CTaHJapTOB WCTIONIb30BaHUE | €M BIX CHCTEM C
M HOPMaTHBHBIX | HOPMATHBHBIX | UCIIOJNb30BaHHE
JIOKYMEHTOB U JOKYMEHTOB U | M
CTaH/IapTOB CTaH/IapPTOB HOPMaTHBHBIX
JIOKYMEHTOB U
CTaHOAPTOB

IIK-5 Cnocoben obecnieunBaTh KauecTBO pa3pabOTKH HH(OPMAILIMOHHBIX CUCTEM
[IK-5.1. TIpoBOoaUT OLIEHKY KadyecTBa IMPOrpaMMHOM pa3paOOTKH Ha pa3HbIX dTanax >XMU3HEHHOIO

OUKJIa I/IH(1)OpMaI_II/IOHHBIX CUCTEM C IMPHUBJIICUCHUCM COBPCMCHHBIX OTPACJIICBBIX

pewennin UT-

chepsbl
3HaTh: He 3naer Oparmenrapusl | O0ume, HO He Cdopmuposan | ChopmupoBaHH
- € 3HaHUs CTPYKTypUpOBa | HbIE, HO ble
MEXTyHapOH MEXIYHApOIHBI | HHBIC 3HAHUS coJiep)Kalllie | CUCTEeMaTH3HPO
ble U XU MEXIYHApOIHBl | OTACIbHBIC BaHHEIE
OTEYECTBEHHBI OTEUYECTBEHHBIX | X U npoOebl NPOYHbIE
€ CTaHJapThl CTaHJapTOB OTEYECTBCHHBIX | 3HAHUS 3HaHU
OLICHKHU OLICHKU CTaHJapTOB MEXKIYHAPOIH | MEXIyHapOIHBI
KayecTBa KayecTBa OLICHKH BIX U X"
pa3paboTKH pa3paboTKH KadyecTBa OTEYECTBEHHBl | OTEYECTBEHHBIX
HHPOPMAIHO WHPOPMAIOHH | pa3paboTKH X CTaHJApTOB | CTAHAApPTOB
HHBIX CHCTEM; BIX CUCTEM; WHPOPMAIIOHH | OLEHKH OLICHKH
- METOIBI U METOABI U BIX CUCTEM; KadyecTBa KadyecTBa
CIIOCOOBI CrocoOBI METOBI U pa3paboTKH pa3paboTKu
TECTUPOBAHUS TECTUPOBAHUS CHocoOBI nHPOpManKoH | HHGOPMALMOHH
MIPOTPaMMHOT MPOrPaMMHOTO | TECTHPOBAHUS HBIX CHCTEM; BIX CHUCTEM;
0 oOecriedeHust IPOrPaMMHOIO | METOJbI U METOABI U
obecnieueHus obecrieueHust CIIocoOBb! CIIOCOOBI
TECTUPOBAHMS | TECTHPOBAHUSI
IPOTrPaMMHOIO | IPOrPaMMHOTO
oOecnieyeHust | obecneueHus




[Inaaupyemsbie Kputepuu olieHMBaHMsI pe3yIbTaTOB 00yUeHUs
pe3ynbTaThl
o0ydeHus
(Toxazareu
JIOCTHKCHHUS 1 ) 3 4 5
3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMITCTEHITHH)
YMeTh: He ymeer YacTuuHO B nenom B nenom YcnemHo
- IPOBOJIUTH OCBOEHHBIE OCBOEHHBIE, HO | chopMupoBaH | chopMHUpOBaHH
TECTUPOBAHUE YMEHHS HE HBIC U bIC,
nH(pOPMAITHO MPOBOJIUTH MOJIKPEIUIIEMbIC | CAMOCTOSTENh | CAMOCTOSTEILH
HHBIX CHCTEM TEeCTUPOBaHHE 3HAHUSAMU U HO 0 ¥ OCO3HAaHHO
MHGOPMAITMOHH | CAMOCTOSITEJILHO | BBITIOJHSICMBIC | BBIOJHICMBIC
BIX CUCTEM CTBIO , HO HE BCerna | yMEHUs aH
BBITIOJTHEHUS WHTEIUIEKTYal | IPOBOJIUTH
YMEHHS BHO TECTUPOBAHHUE
MIPOBOJIUTH o0ocHOBaHHbBIE | MH(OPMALIMOHH
TECTUPOBaHUE YMEHHS BIX CHCTEM
WH(GOPMAIOHH | TPOBOANTH
BIX CUCTEM TECTUPOBAHHUE
UHPOPMaIOH
HBIX CHCTEM
Baapers: He Bnaneer ®parmentapHo | B uenom CdopmupoBan | YcremHo
- HaBBIKaMU cthopmupoBanH | chOpMUPOBaHH | HbIE, HO HE chopMupoBaHH
MTOCTPOCHUS ble HaBBIKU b€, HO YCTOWYHBBIE B | Bl€,
IJiaHa u HaBbIKAMH BBITIOJTHSIEMBIC CJIOXHBIX YCTOHYHMBBIE,
MPOTOKOJIA MOCTPOCHUS Ha CUTYaIUsIX TEXHOJIOTHYECK
TECTUPOBAHHS TJIaHa U JJIEMEHTapHOM | HaBBIKH ¥ TPAaMOTHO
MIPOTOKOJIA YPOBHE HaBBIKA | HaBBIKAMHU BBITOTHSIEMbIE
TECTUPOBAHHS HaBBIKAMH MOCTPOCHUS HABBIKH
MMOCTPOCHUS TUTaHA U HaBBIKAMH
TUTaHa U MPOTOKOJIA MOCTPOEHUS
MPOTOKOJIa TECTUPOBAHUS | IUIaHA U
TECTUPOBAHHS MPOTOKOIA
TECTHPOBAHHS

IIK-5 CriocoGeH obecrnieunBaTh KaueCTBO pa3paboTKH MHPOPMAITUOHHBIX CHCTEM
ITK-5.2. TIpoBOAUT OIICHKY PUCKOB pabOThl HH()OPMAIMOHHBIX CUCTEM B YCIOBHUAX HU(PPOBHU3AIIUH
Ow3Heca M MPUMECHECHHS CKBO3HBIX IIU(PPOBBIX M OTPACICBBIX TEXHOJOTHUH

3HaTh:

- BO3MOXHBIE
pHCKH
(YHKIMOHUPO
BaHMS
nH(popMaImo
HHBIX CHCTEM

- METOIBI U
Croco0bl
OIICHKHU
PHCKOB
nH(pOPMAIHO
HHBIX CHCTEM

He 3naer

®parMeHTapHbl
€ 3HaHUs O
BO3MOYKHBIX
pHcKax
(YHKIIHOHUpPOBA
HUS
HHPOPMAIOHH
BIX CUCTEM,
METOAaxX U
crocobax
OLIGHKU PUCKOB
WH(GOPMAITMOHH
BIX CHCTEM

OO0mne, HO HE
CTPYKTypHUpPOBa
HHbIE 3HAHUSI O
BO3MOYHBIX
pHUCKax
(YHKIIMOHHUPOBA
HUS
UHPOPMALTOHH
BIX CHCTEM,
METo/IaX U
crocobax
OIICHKH PUCKOB
MH(OPMAITMIOHH
BIX CUCTEM

Cdopmuposan
HBIE, HO
cozeprKamme
OTJeNbHEIE
MPOOEITBI
3HAHUS O
BO3MOYKHBIX
pHCcKax
(YHKIIHOHUPO
BaHMUs
UHPOPMaIOH
HBIX CHCTEM,
METo/IaX U
crocobax
OLICHKU
PHCKOB
UHPOPMaIOH
HBIX CUCTEM

CdopmupoBanH
13
CHCTEMaTU3UPO
BaHHBIC
MPOYHBIE
3HAHUSI O
BO3MOJKHBIX
pHCcKax
(hyHKITMOHUPOB
aHUs
MHPOPMALOHH
BIX CHUCTEM,
MeTo/ax u
crocobax
OLICHKH PUCKOB
nH()OPMAITHOHH
BIX CHCTEM




[Inanupyemslie

Kpurtepun onieHHBaHMsI pe3yIbTaTOB 00YUEHUS

pe3ynbTaThl
o0ydeHus
(Toxazareu
JIOCTHIKCHUS 1 ) 3 4 5
3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMITCTEHITHH)
Ymersn: He ymeer YactuuHo B nenom B nenom VYenemno
- aHAJIM3UPOBAT OCBOCHHBIC OCBOGHHBIC, HO | chopMupoBaH | chopMHUpOBaHH
b U3JEPKKU U YMEHHS He HBIE U BI€,
PUCKU TIpU aHAJIM3MPOBATh | MOJKPEIISEMBIE | CAMOCTOATENb | CAMOCTOATENbH
CO3/IaHUU W3JIEPIKKA U 3HAHUSAMU U HO 0 U OCO3HAHHO
nH(pOpPMAINO PUCKH TIpH CaMOCTOSITETIFHO | BBITIOJHSEMBIE | BBITIOJTHIEMBIE
HHBIX CHCTEM; CO3/1aHUU CTBIO , HO HE Bcerjga | yMeHus
- pa3pabaTbIBaT WH(POPMAIIOHH | BBIOJIHCHHS MHTEJJICKTYyall | aHAIM3UPOBATh
b TUTaH BIX CHCTEM, YMEHHS BHO U3JIEPIKKA U
YIPEXACHUS pa3pabaThiBaTh | aHATM3UPOBATh | OOOCHOBAHHBIE | PUCKH IPU
PHUCKOB B J1aH U3JIEPKKU U YMEHHUS CO3/1aHUU
rporiecce YIpPeXACHUS PUCKH TIpH aHAIM3UPOBAT | WHGOPMAIIOHH
CO3/IaHus PHUCKOB B CO3/IaHUHU b U3JCPKKH U | BIX CHCTEM,
HHPOPMAIIO mporiecce WHPOPMAIIMOHH | PUCKH IIPH pa3pabaTbiBaTh
HHBIX CHCTEM CO3aHUsA BIX CHCTEM, CO3/1aHUHU IUTaH
nHpopMaImoHH | pa3pabaThiBaTh | HHOOPMAIHMOH | YIIPEKICHUS
BIX CHCTEM J1aH HBIX CHCTEM, PHUCKOB B
yIpEKACHUS paspabateiBaT | mpouecce
PHUCKOB B b TUTaH CO3/IaHus
mporiecce YIpexKIACHUS UHPOPMAIOHH
CO3/1aHusA PHUCKOB B BIX CHCTEM
WH(GOPMAIIMOHH | MpoIiecce
BIX CHCTEM CO3/IaHus
UHPOPMaOH
HBIX CHCTEM
Baaners: He Bnaneer ®parmentapHo | B uenom CdopmupoBan | YcnemHo
HaBBIKAMH cthopmupoBanH | chOpMUPOBaHH | HBIE, HO HE chopMupoBaHH
OIICHKH bI€ HaBbIKU b€, HO YCTOHYHBBIE B | Bl€,
PHUCKOB B OIICHKH PHCKOB | BBITOJHSIEMbIE CJIOKHBIX YCTONYMBEIE,
Pa3INIHBIX B Pa3IHYHBIX Ha CUTYyalusx TEXHOJIOTHYECK
MOJIETISIX MOJIEJISIX JJIEMEHTapHOM | HaBBIKH Y TPAaMOTHO
nH(pOpMAaIo WHPOPMAIIMOHH | YPOBHE HaBBIKH | OLICHKH BBITIOJTHIEMbIC
HHBIX CHCTEM BIX CHCTEM OIICHKH PHCKOB | PHCKOB B HaBBIKH OLICHKHU
B Pa3INIHBIX pa3IMYHBIX PHUCKOB B
MOJIEIISIX MOJIEIISIX Pa3IMIHBIX
WHPOPMAMOHH | MHQOPMAIIMOH | MOJEIAX
BIX CHCTEM HBIX CUCTEM MH(POPMALIOHH
BIX CHCTEM

IK-5 CriocobeH obecrieynBaTh Ka4ecTBO pa3padOTKU HHPOPMALIMOHHBIX CUCTEM
[IK-5.3. ObecneunBaeT 3pPEKTUBHYIO OPraHU3aALMIO pa3padOTKU MHYOPMAIIMOHHBIX CHCTEM M MHTETPALHIO
BCEX TEXHOJIOTHYECKUX MPOLECCOB (B TOM YHCIE Ha OCHOBE OOJAYHBIX PELICHHM) VIS BHICOKOTO KayecTBa

IPOrpaMMHOTO MPOAYKTA
3HaTh: He 3naer " ®parmentapus | Obime, HO He Cdopmuposan | ChopmupoBaHH
" OCHOBBI e 3HaHus 00 CTPYKTYypUpOBa | HbIE, HO ble
3 exTuBHOI OCHOBax HHBIC 3HAHUA 00 | comeprkarne CHUCTEMATU3HUPO
OpraHu3aIyu 3 PEeKTHBHOM OCHOBAax OTJICTIbHBIE BaHHBIC
pa3paboTku OpraHu3aluu 3¢ PeKTUBHOM npoOenbl MIPOYHBIE
WHGOPMAIOHH pa3paboTku OpraHM3anuu 3HaHUA 00 3HaHUA 00
BIX CHCTEM U nH(pOpMaIMOHH | pa3paboTKH OCHOBax OCHOBax
HHTETPAIUIO bIX CHCTEM U uHpopMaionH | 3¢ dektuBHOM | 3 (heKTUBHOM




[Inaaupyemsie Kputepuu olieHMBaHMsI pe3yIbTaTOB 00yUeHUs
pe3ynbTaThl
o0ydeHus
(Toxazareu
JIOCTHKCHHUS 1 ) 3 4 5
3aJIaHHOTO
YPOBHS
OCBOEHUS
KOMITCTEHITHH)
BCEX WHTETPAIHIO BIX CUCTEM U OpraHM3alliyd | OpraHH3alHUU
TEXHOJOTHYECK BCEX WHTETPAIHIO pa3paboTku pa3paboTku
HX TIPOIIECCOB TEXHOJIOTUYECK | BCEX nH(opMaIoH | HHGOPMAITMOHH
(B TOM uncIe Ha WX MPOIECCOB (B | TEXHOJIOTUYECK | HBIX CUCTEM M | BIX CUCTEM U
OCHOBE TOM YHCIIe Ha WX MPOIECCOB (B | MHTETPAIIHIO WHTETPAINIO
00JagHBIX OCHOBE TOM YHCIIe Ha BCEX BCEX
pelieHu) s 00JIauHbIX OCHOBE TEXHOJIOTHYEC | TEXHOJIOTHYECK
BBICOKOTO pelIeHu ) ist 00MavHbIX KHX WX MPOIECCOB
KadecTBa BBICOKOTO peTeHuit) s mporieccoB (B | (B TOM 9HCIIEe Ha
IPOIPaMMHOI0 KauecTBa BBICOKOTO TOM YHCJIC HA | OCHOBE
MIPOAYKTa MPOrPaMMHOTO | KauecTBa OCHOBE 00JauHBIX
MPOIYKTa MPOrpaMMHOTO | OOJaYHBIX peleHuit) s
MPOAYKTa peleHuil) i | BRICOKOTO
BBICOKOTO Ka4yecTBa
KayecTBa MIPOTPaMMHOTO
MPOTPaMMHOTO | TIPOAYKTa
MPOAYKTA
YMmeTh: He ymeer YacTtuuHO B neiaom B neaom Ycnemno
OCYIIECTBIISITH OCBOCHHBIC OCBOGHHBIC, HO | chopMupoBaH | chopMHUpOBaHH
3¢ pexTHBHYIO YMEHUS HE HEIC 1 BIC,
OpTaHU3aIuIo OCYILECTBIISTD MOJKPEIUIIEMbIE | CAMOCTOSITENb | CAMOCTOSITEIBH
pa3paboTku 3¢ (heKkTUBHYIO 3HAHUSAMU U HO 0 ¥ OCO3HAHHO
WHPOPMAIOHH OpTraHHU3aIHIO CaMOCTOSITETIFHO | BBITIOJHSEMBIE | BBITIOJTHIEMBIE
BIX CHCTEM U pa3paboTku CTBIO , HO HE Bcerjga | yMeHHUs
WHTETPaIVIo MH(OPMAITMOHH | BBIIOJHCHHUS UHTEIUICKTYal | OCYIIECTBIISTH
BCeX BIX CHCTEM U YMEHHS BHO 3¢ PEeKTUBHYIO
TEXHOJIOTMYECK WHTETPaIHIO OCYIIECTBIISIT 000CHOBaHHbBIE | OpPraHU3AIUIO
UX MPOLECCOB BCEX 3P PEKTUBHYTO YMEHHUS pa3paboTku
(B TOM uncIe Ha TEXHOJIOTHYECK | OpPTraHU3aIHI0 OCYIIECTBIATh | WHGOPMAIIOHH
OCHOBE WX TIpOIeccoB (B | pa3paboTKu 3 (PeKTUBHYIO | BIX CHCTEM H
00J1auHBIX TOM YHCJIC Ha MHGOPMAIIMOHH | OPraHM3alMI0 | WHTETPALIUIO
peuieHuit) s OCHOBE BIX CUCTEM U pa3paboTku BCEX
BBICOKOTO 00TavHBIX WHTETPAIHIo WH(POPMAIINOH | TEXHOJIOTUYIECK
Ka4yecTBa peIIeHu ) st BCEX HBIX CHCTEM M | UX MPOIECCOB
MIPOrPaMMHOTO BBICOKOTO TEXHOJIOTHYECK | MHTETPAIUI0 (B TOM umnCIE Ha
MPOAYKTa KadecTBa WX TIPOIECcCOB (B | Bcex OCHOBE
MPOrPaMMHOIO | TOM YHCIIC Ha TEXHOJIOTHYEC | OOJNaYHBIX
IPOJyKTa OCHOBE KHUX peienuit) ns
00IavHbIX MPOIECCOB (B | BEICOKOTO
pemIeHuit) s TOM YHUCJIe Ha | KadecTBa
BBICOKOTO OCHOBE MIPOrPaMMHOT0
KauyecTBa 00JauHBIX MPOAYKTa
MPOTPaMMHOTO | PeIIeHH) s
MPOJYKTa BBICOKOT'O
KadyecTBa
MPOrpaMMHOTO
MPOAYKTa
Baaners: He Bnaneer ®parmentapHo | B uenom CdopmupoBan | YcremHo
HaBBIKaMH chopmupoBaHH | c(hOPMUPOBAHH | HBIE, HO HE chopMupoBaHH
MIPOBEPKHU ble HaBbIKU b€, HO YCTOHYHBEHIE B | Bl€,
paboTtocmocod MIPOBEPKH BBITIOJTHSICMEBIE CJIOKHBIX YCTOWYHUBEIE,
HOCTHU paboTocrocobH | Ha CUTYaIUsIX TEXHOJIOTHYECK




[Inanupyemsie Kpurepuu orieHHBaHUsI pe3yIbTaTOB O0YUEHUs

Ppe3yIbTATHI

o0ydeHus
(Toxazareu
JOCTHKCHUS ) 3 4 5

3aJJaHHOTO

YPOBHS
OCBOCHUS
KOMITCTEHITHH)
HHPOPMAIIO ocTH SIIEMEHTapHOM | HaBBIKH Y TPaMOTHO
HHBIX CHCTEM UH(GOPMAIIMOHH | YPOBHE HaBBIKM | IPOBEPKHU BBINIOJTHSICMBIE
17§ BIX CUCTEM H MPOBEPKU paborocrocod | HaBBIKH
3¢ (heKkTUBHOC 3¢ (eKTUBHOCTE | PabOTOCIIOCOOH | HOCTH MIPOBEPKH
Tb WHTETpaiuu ocTH nH(pOpMaIOH | paboTocIocOOH
UHTErpanyuu BCEX UHQOPMAIIMOHH | HBIX CHCTEM U | OCTH
BCEX TEXHOJIOTMYECK | BIX CUCTEM U a¢dexTuBHOCT | HHGOPMALIMOHH
TEXHOJIOTHYEC UX TPOLIECCOB 3¢ PEKTUBHOCTh | b UHTETPALIMH | BIX CUCTEM H
KHUX MHTETPAIAH BCEX 3¢ peKTHBHOCTH
MPOIIECCOB BCEX TEXHOJIOTHYEC | MHTETPALUuH
TEXHOJIOTHYECK | KUX BCEX
UX IPOLECCOB MPOLIECCOB TEXHOJIOTHYECK
UX IPOLIECCOB

[IPOLIEYPA ITPOBEJEHU S ITPOMEXYTOYHON ATTECTALIUU U KPUTEPUU

OLIEHKU PE3YJIbTATOB OBYUEHUA 110 JUCHUIUIMHE

I[J'I?I KOHTPOJIsI YCBOCHHUA O6y‘laIOH_[I/IMI/ICSI ﬂaHHOﬁ JUCHUITIIMHBI
3aIlJTaHUPOBAHHBIX PE3YJIbTATOB O6y‘leHI/I$I y‘le6HLIM IJIaHOM IIPEAYCMOTPCHBI 5K3aMCH. DK3aMeH
IMPOBOAUTCA B (I)opMe YCTHOI'O OTBE€TAa HA TPU TCOPCTHYCCKUX BOIIPOCA. Pe3yJ1LTaTBI TCKYIICTO

n  OJOCTHKCHUA

KOHTPOJIA ABJIAOTCA OOIIYCKOM K 3K3aMCHY: O6y‘{aIOILIPII>'ICH AOJIKCH BBITMMOJIHUTH BCC MPAKTHYCCKUC

3alaHuA U TECT HAa OTMETKY HC MCHCC YEM «YAOBJICTBOPHUTCIILHO).

B Xxozme mnpoMexyTO4HON aTTecTaluu IEpeBOJ] pe3yibTaToB pabOThl 00yHarOIIMXCS

(pe3ynbTaToB TEKYIIEro KOHTPOJI,

PEUTHHTOBBIX 0ayuioB) B CHUCTEMY OIICHKA 3HAHUU

OCYIIECTBJISIETCSI C OPUEHTAIIMEH Ha KPUTEPUU OLICHUBAHUS C(POPMUPOBAHHOCTH KOMITETEHIIUH (CM.

Tabnuiry gayee) cieayromuM 00pa3om:

hd OIICHKAa <«OTJIHWYHO» BBbICTABJIACTCSA 06yqa10LueMyc;1, KOTOpBIﬁ IMoKa3saJ C(I)OpMI/IpOBaHHBIC

CHCTEMaTH3HPOBAHHBIE POYHBIE 3HAHUS O JOKYMEHTAX, COMPOBOMXKIAIOUINX UK YIPABICHHS
pa3paboTKOil MporpaMMHOro obecneueHus, 1 OMMOOK JTOKYMEHTHPOBAHHUSA; O CYTH Ipoliecca
pa3paboTKW TPOTrPaMMHOTO OOECTIeYeHHs W BHIAX JAEATEIBHOCTH B HEM, O MOJEIIX
KU3HEHHOTO IIMKJIA Pa3pabOTKH MPOTrpaMMHOTO OOecredeHus; O MPHHIUIAX W CPEICTBAX
VIPaBJICHUST TPOTPAMMHBIM TIPOSKTOM M KOMAHIIOW Pa3pabOTUYMKOB; O METO/AaX W Crocodax
TECTUPOBAHUS MPOrPAMMHOTO OOeCTIeUeHHs; 00 OCOOCHHOCTSAX MPOrPaMMHOTO 0OECTICUCHHSI,
(aKTOPOB CIIO)KHOCTH €ro pa3padOTKH, TEXHOJIOTHH, TOAXOIOB U NPUHIUIIOB K
WCCIICIOBAHHUIO U CO3JaHUI0 MH()POPMAITMOHHBIX CUCTEM, SPrOHOMHYECKUX TPEOOBAHHUN K HUM;
0 MEXAyHapOJIHBIX M OTEUYECTBEHHBIX CTAaHAAPTaX OLEHKM KayecTBa pa3pabOTKH
MH(POPMALIMOHHBIX CHUCTEM; 0a30BbIX M3JEp)KEK Ha pa3paboTKy NPOTrpaMMHBIX CPEICTB U
KPYIHBIX ~ NPOTPAMMHBIX  KOMIUIEKCOB,  BO3MOXHBIX  PHCKOB  (DYHKIIMOHHPOBAHUS
MH(OPMAIIMOHHBIX CUCTEM; 00 apXHTEKType, MPOIecce, OCOOCHHOCTEH U CPENICTB pa3padOTKH
WH(POPMAIMOHHBIX CHCTEM M KPYITHBIX MPOTPAMMHBIX KOMIIEKCOB.

OILIEHKA «XOPOIIO» BBICTABIIETCS OOYYAIOMIEMYCsl, KOTOPBIA MOKa3an chopMUPOBaHHBIE, HO
CoJepKallie OTACIbHBbIE MPOOEThl 3HAHUS O JAOKYMEHTaX, COMPOBOXKIAIOMIMX UK

YHpaBJICHUA pa3pa60TK0171 IIporpaMmMHOIo 06ecnequI/I5{, U OIINOOK AOKYMCHTHUPOBAHUA; O



CyTH TIporiecca pa3padOTKH MPOTPaMMHOTO OOECTICUCHHs] W BUIAX JEATEIBHOCTH B HEM, O
MOJIENIAX JKU3HEHHOI'0 IUKJIAa pa3padOTKH HPOrpaMMHOr0 OOecHedeHus; O MpHUHLUIAX |
CpeACTBax YINpaBJIEHUs] NPOrPaMMHBIM MPOEKTOM U KOMaHJOW pa3pabOTUMKOB; O METOJaxX W
crioco0ax TECTUPOBaHMUSA MPOTPAMMHOrO oOecredyeHus; 00 OCOOEHHOCTSAX MPOrpaMMHOTO
obecrieueHus1, (PakTOPOB CIOKHOCTU €ro pa3padOTKU, TEXHOJIOTHM, MMOAX0J0B U HPUHIUIIOB K
WCCIICZIOBAaHHUIO U CO3AHUI0 MH()POPMAITMOHHBIX CUCTEM, SPrOHOMHYECKUX TPEOOBAaHUN K HUM;
0 MEXAyHapOIHBIX M OTEYECTBEHHBIX CTAaHAAPTaX OLEHKM KauyecTBa pa3pabOTKH
MH(OPMALIMOHHBIX CUCTEM; 0a30BbIX H3JEpKEK Ha pa3pabOTKy MPOrpaMMHBIX CpPEICTB U
KPYITHBIX ~ MPOTPAaMMHBIX  KOMIUIEKCOB,  BO3MOXHBIX  PHUCKOB  (DYHKIIMOHHPOBAHUS
MH(POPMAIIMOHHBIX CUCTEM; 00 apXHUTEKType, Ipolecce, 0COOCHHOCTEN M CPEJCTB pa3pabOTKH
MH(POPMALMOHHBIX CUCTEM UM KPYITHBIX IPOIPAMMHBIX KOMILJIEKCOB..

OLIEHKA «YyJOBJICTBOPUTEIBHO» BBICTABIIAETCS 00yyarolieMycs, KOTOpPbI MOKa3zana oluue, HO
HE CTPYKTYpUPOBaHHbIC 3HAHHUA O JIOKYMEHTaX, CONPOBOXIAIOUIMX IMKJI YIPaBJICHUSI
pa3paboTKoil MporpaMMHOro obecnedeHus, 1 OMMOOK JTOKYMEHTHPOBAHHUSA; O CYTH Ipoliecca
pa3pabOTKW TPOrpaMMHOrO OOECTeYeHHs W BHJAX JACATEIBHOCTH B HEM, O MOJEIIX
KU3HEHHOTO IIHMKJA DPa3pabOTKH MPOTrpaMMHOTO OOecredeHus; O MPHHLIMIAX W CPEICTBAX
YIpaBJICHUST TPOTPAMMHBIM TPOCKTOM M KOMAaHJIIOW Pa3pabOTUYMKOB; O METO/AaX W Crocodax
TECTUPOBAHUS MPOTPAMMHOTO 00ECTICUeHHs; 00 OCOOCHHOCTAX MPOrPaMMHOTO 0OECTICUCHHSI,
(akTOpPOB CIIOKHOCTU €ro pa3pabOTKH, TEXHOJIOTHH, NOJAXOIO0B U HNPUHIUIOB K
HCCIIEZIOBAaHUIO U CO3JAHNIO0 MH()OPMAIIMOHHBIX CUCTEM, IPrOHOMHUYECKUX TPEOOBaHUN K HUM;
0 MEXAYHApOJIHBIX M OTEYECTBEHHBIX CTAaHAApPTaxX OLEHKU KauyecTBa pa3pabOTKH
MH(POPMALIMOHHBIX CHUCTEM; 0a30BbIX M3JEpKEK Ha pa3pabOTKy NPOTrpaMMHBIX CpPEICTB U
KPYIHBIX ~ NPOTPAMMHBIX  KOMIUIEKCOB,  BO3MOXHBIX  PHUCKOB  (DYHKLIIMOHHPOBAHUS
MH(POPMAIMOHHBIX CHCTEM; 00 apXHUTEKType, Mpolecce, 0OCOOCHHOCTEH U CPEACTB Pa3paboTKH
WH(POPMAIMOHHBIX CHCTEM M KPYITHBIX MPOTPAMMHBIX KOMIIJIEKCOB..

OLIEHKAa  «HEYJOBJICTBOPHUTEIBHO»  BBICTABISCTCS  OOydYaromemycsi, KOTOPBIH  HMeeT
(GparMeHTapHble 3HAHUSA O JOKYMEHTaX, COIPOBOXAAIOLIMX LUK YIpPaBICHUS Pa3padOTKOM
IIPOrpaMMHOT0 00€CIeUeHUs, U OLIMOOK JOKYMEHTHUPOBAHMS; O CyTH IIpolecca pa3paboTKu
IIPOrpaMMHOT0 00eCHeueHUs] U BUAAX JESATEIbHOCTH B HEM, O MOJENAX JKU3HEHHOIO LMKJIA
pa3paboTKM MPOrpaMMHOTO OOecledYeHHs; O TNPUHIMIAX M CPEACTBAX YHpPaBJICHUSA
IIPOTPaMMHBIM MTPOEKTOM M KOMaH/I0# pa3pabOTYMKOB; O METOAAX M Coco0ax TECTUPOBAHUS
porpaMMHOro obecrneueHus; 00 OCOOEHHOCTSX MPOrpaMMHOro obecredeHusi, (HakTopos
CIIO)KHOCTH €ro pa3pabOTKH, TEXHOJOTHUH, MOIXOAOB M IPHHLIMUIOB K HCCICIOBAHUIO H
CO3aHUI0 WH(GOPMAIMOHHBIX  CHCTEM, OJPrOHOMHUYECKHX TPEeOOBaHMH K HHUM; O
MEXIYHapOAHbIX M  OTEYECTBEHHBIX  CTaHJApTaX  OLEHKM  KadecTBa  Pa3pabOTKU
MH(POPMALIMOHHBIX CHUCTEM; 0a30BbIX M3/EpKEK Ha pa3pabOTKy NPOrpaMMHBIX CPEICTB U
KPYIHBIX  IPOrPAMMHBIX  KOMIUIEKCOB,  BO3MOXXHBIX  PHCKOB  (DYHKIIMOHUPOBAHMS
MH(POPMALMOHHBIX CUCTEM; 00 apXUTEKType, Mpolecce, 0COOEHHOCTEN U CPEACTB Pa3paboTKU
MH(POPMALMOHHBIX CHCTEM M KPYITHBIX MPOIPAMMHBIX KOMIIJIEKCOB.



5. IMATHOCTUYECKHWE 3AJIAHUSI JIJIsI OIIEHKA 3HAHUM, YMEHUI, HABBIKOB,
XAPAKTEPU3YIOHUX YPOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIUI

Komnerennusi IIK-1 CrnocobeH BBISBIATh WH(DOPMAIMOHHBICE MOTPEOHOCTH IOJIB30BATEICH H
COCTaBIISITh TEXHUYECKOE 3aJlaHUE Ha pa3paboTKy MH(POPMAILIMOHHONW CUCTEMBI.

OO0yuaommiicss 3HaeT: TOHATHS, OCOOCHHOCTHM W apXUTEKTYpPYy HPOTrPaMMHOTO OOECIEeUYEeHHUs,
npodeccuoHaIbHbIE  3THYECKHUE TPeOOBaHUS MPOPECCHOHATHLHOIO COO0IIeCTBA MPOIPAMMHUCTOB K
JEeSITeIBHOCTH 10 Pa3paboTKe MHOOPMAITMOHHBIX CHCTEM.

OOyuarommiicss yMeeT: COCTaBJIATh TEXHUYECKYIO JOKYMEHTAIMIO IIpoliecca pa3paboTKu
MIPOrPaMMHOTO 00€CTICUCHHUS.

OO0yuarommiicst BjajgeeT: HaBbIKAMU pPa3padOTKU OTAEIbHBIX TEXHUYECKUX JOKYMEHTOB.

3AJJAHMA 3AKPBITOI'O TUITA

1. Yro Ttakoe nuHpopMaIoHHas cucrema’?
a) IpUKJIaHas IPOrpaMMHast OJCUCTEMa, OPUEHTUPOBAaHHAs Ha cOOp, XpaHEHHUE, TIOUCK U
00paboTKy TeKCcTOBOM H/uiH (hakrorpaduueckoit HHPOPMALIUH.
0) cuctema, mpeAHa3HauYCHHAS U aBTOMATU3AIMY TIPOLIECCOB YIPABICHHUS MPEIIPUITHEM.
B) KOMIUIEKC TEXHUYECKHUX U MIPOTPAMMHBIX CPE/ICTB JJIsl aBTOMATHU3ALUH I TETbHOCTH
II0JIb30BATENEH.
I') cucTeMa, 00ecreunBaloias aBTOMaTH3AIHIO MTPOLECCOB cOopa, 00pabOTKH U XpaHEHUs
nHpopMmaIuu.
1) CUCTeMa, MpelHa3HauYeHHast U1l aBTOMATH3aIMK IPOIIECCOB YUETa U aHAJIN3a JaHHBIX.
[IpaBUIBHBIN OTBET: @) MPUKJIaIHAS HIPOTPAaMMHAs ITOICHCTEMa, OPUEHTHPOBAHHAs Ha cOOp,
XpaHeHUe, MOUCK 1 00padOTKy TEKCTOBOW M/HiTH (pakTorpaduueckoil HHPOpMaLnu.

2. Kaxkue tunsl ”HPOPMAITMOHHBIX CUCTEM CYIIECTBYIOT?

a) OIMHOYHBIE, TPYTIIOBBIC, KOPTIOPATUBHBIC.

0) JIOKaNbHbIE, CETEBbIC, pacIpeAcIEHHbIE.

B) HACTOJIbHBIC, MOOWJIbHBIE, BEO-TIPUITOKCHHUS.

I') HaKeTHbIE, OTIEPATUBHBIC, AHATTUTUYECKHE.

1) TPAJIUIIMOHHBIC, HOBBIC, CMEIIaHHEIE.

[IpaBUIBHBIN OTBET: a) OAMHOYHBIE, TPYIIIOBbIE, KOPIIOPATUBHEIE.

3. Yro mpencraBnsieT co00i MpeanpoeKTHOE 00CIeI0BaHNE OpraHU3auu?

A) Pa3paboTka KOHIIETIIIMK HOBOT'O MPOJIYKTa

B) Onenka Tekymero cocTosiHus OM3HeC-IpoIeccoB U HHPPACTPYKTYPbI OpraHU3auu

C) AHanu3 pUHAHCOBBIX MTOKA3aTeJICe KOMITAaHUH

D) U3yuenune notpebHOCTEN phIHKA

OtBet: B) OrieHka TeKyIero coCTosIHUS OM3HEC-TTPOIIECCOB U MHPPACTPYKTYPHI OpraHU3aII

4. Jlng gero He0OXOAUMO MTPOBOIUTH UH(OPMAIIMOHHOE 00CIIeI0BaHUE OPraHUu3alum?
A) [Ins pa3paboTKy mabIoHOB IOKYMEHTOB

B) [lnsa oOyueHus nepcoHana

C) [lns BbIsiBIEHUS IPOOIJIEM U YSI3BUMOCTEH

D) Jlns opranuzanuu KOpnopaTUBHBIX MEPOTIPUSTHI

Otger: C) 15 BbIsiBICHUS POOIEM U ySA3BUMOCTEN

5. Kakue MeTo/1bl MOTYT UCHIOJIB30BATHCS MPH NMPOBECHUN MPEANPOESKTHOTO 00CIeI0BaHUA?
A) Onpoc coTpyAHHUKOB

B) Ananu3 puHaHCOBBIX OTYETOB

C) UnTepBbIO C KITUEHTAMU

D) Bce BrIIenepeuncieHHbIe

Otger: D) Bce BolienepeuncieHHbIe



6. Kakue nanHbIE MOXXHO MCIOJIB30BATh MIPH MPOBEICHUN HHPOPMAITIOHHOTO 00CIIeIOBAHUS
OpraHu3aIum?

A) OUHAHCOBBIE OTYETHI

B) OT3b1BBI KIINEHTOB

C) CratucTuueckue JaHHBIC

D) Bce BhilIEnepeyncieHHbIe

Otget: D) Bce BhilIenIepeYnCIICeHHbIE

7. UYro HeoOXOAUMO JeNIaTh MOCIIe 3aBEPLUICHUs IPEANPOESKTHOTO U MH(POPMALTUOHHOTO
oOcreoBaHus Opranu3anuu’?

A) Pa3paboTaTh HOBYIO CTPATErHIO pa3BUTHS

B) IIpoBectu aHa/in3 KOHKYPEHTOB

C) IloaroToBUTH OTYET O pe3ybTaTax 00CIeI0BAHUS

D) Hauate peanuzanuio nmpoekra

Otgert: C) IloaroToBUTH OTYET O pe3ybTaTax 00CIeI0BAHUSA

8. Kakue kpurepuu BIMAIOT Ha BBIOOD MOJIB30BaTENs] HH(YOPMALIMOHHON CUCTEMBI /TS TTOJTy4EHUS
uHpopmanun?
A) Y 100CTBO HUCITOIB30BAHUS
B) KauecTBO KOHTEHTa
C) CxopocTb 3arpy3Ku
D) Bce BhilIenepeyncienHoe
[IpaBunbHb oTBeT: D) Bee BolenepeuncieHHoe

9. Kakue ¢pyHKIIMM HHPOPMALMOHHOM CUCTEMBI MOTYT OBITH ITOJIE3HBI JJIsl OJIb30BaTENeH?
A) Ilepconanu3upoBaHHbIE peKOMEHAAINN

B) YBenoMienus o HOBOCTSAX

C) Bo3MOXHOCTB COXpaHEHHsI KOHTEHTA JUIs TPOCMOTpa odraiin

D) Bce BhIlenepeyucieHHoe

[IpaBunbHeIit oTBeT: D) Bee BhIenepeuncieHHoe

10. Kakue (hakTopbl MOTYT NOBIHSTH HAa YAOBJIETBOPEHHOCTH IOJIb30BaTeNeH HH(OpMAIHei,
MOJIyYEHHOH U3 HH(POPMAILIMOHHON CUCTEMBI?
A) AKTyanpHOCTb KOHTEHTA
B) JlerkocTs HaBUTAIIUN
C) KauectBo n3zobpaxeHuit
D) Bce BhImenepeyncieHHOe
[IpaBunbueIit oTBeT: D) Bee BhIenepeuncieHHoe

3AJJAHUA OTKPBITOI'O TUITA

1. 3anmanme: Kakuvie OCHOBHBIE IIEJIH MPOBEJCHUS MTPEANPOSKTHOTO 00CIICIOBAaHUS OpPTraHu3aIuu?
OtBer: OCHOBHBIE LEJIU TPOBENEHHS IMPEINPOCKTHOIO O0OCIEI0BAaHMS OPraHHU3ALUU BKIIOYAIOT
OTIpeIeJICHUE TEKYIIEro COCTOSHUS OW3HEC-TPOIIECCOB, BBISBICHUE MPOOJIEM M HEIOCTATKOB,
BBIpa0OTKa CTpaTeTMy Pa3BUTHUS U OMpeJelieHne BO3MOXKHBIX HAIPaBICHUN YIydlleHUs paboThI
OpraHu3aIy.

2. 3amanwue: Kakue 3Tampl BKIFOYACT MPEAMTPOCKTHOE 00CIIEI0BAHNE OpTaHU3aIiu?

Otset: [lpoBenenue aHamM3a TEKYIIErO COCTOSHUS OPraHU3allMd, BBISBICHHE MOTEHIIMATBLHBIX
nmpobjieM W y3KHMX MECT B OHW3HEcC-TpoIeccax, pa3paboTka CTpaTeTudu pPa3BUTHUS, OMPEICICHHE
HEOOXOUMBIX H3MEHEHHUH U MOATOTOBKA PEKOMEH AU 1711 ONITUMHU3ALIUN PA0OTHI OPTaHU3AIIHH.

3. 3apmanme: Kakue MeTOABI M MHCTPYMEHTHI MOTYT HCHOJB30BATHCA MPHU HH(OPMAIIMOHHOM
o0cie0BaHUM OpraHu3anun’?



OrtBer: MeTO)II)I HUHTCPBBIOMPOBAHUA COTPYAHUKOB H pYKOBOJIHTeHeﬁ, aHaJIn3 CTAaTUCTHUYCCKUX
naHHBIX U oTyeToB, SWOT-ananu3 1S BBIABIEHUS CHIBHBIX M CIAOBIX CTOPOH OpraHU3aIuu, a
TaKX€ BO3MOKHOCTEN U yIpo3.

4. 3amanume: Kakue BBIBOJBI MOTYT OBITH CHACJIaHBI HA OCHOBE MH(GOPMAIIMOHHOTO OOCIIeTOBAHMS
OpraHu3anuu?

OtBer: Ha ocHOBe wWH(POPMAMOHHOTO OOCIEIOBAHMS MOXHO CJElaTh BBIBOJABI O TEKYIIEM

COCTOSSHUM OpraHu3allid, BBIABUTH KIIOUEBbIE MPOOJEMBI M y3KHE€ MeECTa, OMPEIeNIUTh

MOTEHITHATBHBIC BO3MOKHOCTH JJISI Pa3BUTHSI U POCTa, a Takke CHOpMYyIHpPOBATH PEKOMEHIAINN

0 YJIYYIIEHUIO PabOThl OPraHU3aIIHH.

5. 3apanue: Kakum o6pa3zom pe3ynbTaThl HPEANPOESKTHOTO U MH(GOPMAIIMOHHOIO 00CIIE0BaHUS
MOTYT IIOMOYb OpraHU3aLUH?

OtBer: Pe3ynbrarel NpeanpoeKTHOrO W HHGOPMALMOHHOTO OOCIEAOBAaHUS MOTYT IIOMOYb

OpraHM3ali OINpPEAEIUTh CTPATErHI0 Pa3BUTHUSA, BbIPAOOTATh IUIAH JCHCTBUM A yIydILEHUsS

OM3HEC-IPOLIECCOB, YBEIUYUTh APPEKTUBHOCTh PAabOTBI U KOHKYPEHTOCIIOCOOHOCTb, a TaKXe

HOBBICUTH YPOBEHb YAOBJIETBOPEHHOCTH KIIMEHTOB U COTPY/IHUKOB.

6. 3anmanue: OnpenenuTe OCHOBHbIE MH(POPMAIIMOHHBIE TMOTPEOHOCTH TOJIL30BATENICH, KOTOPHIC
MOTYT BO3HHKHYTb MTPH UCIIOJIb30BAHUU BEO-TIPUIIOKEHHH [Tl 3aKa3a U JOCTAaBKU €Ibl.

OtBet: K 0CHOBHBIM MH(OPMALIMOHHBIM NOTPEOHOCTSIM IOJIb30BaTENEH, KOTOPbIE BOSHUKAIOT MpU

UCTIONb30BAaHUU BEO-TIPUIIOKEHUHN AT 3aKa3a M IOCTaBKHU €/1bl MOXKHO OTHECTH:
1. Wudopmanus o JOCTYyNHBIX OJII0/1aX U UX COCTaBE.

Llens! Ha O1t0/1a ¥ HATIUTKH.

Bo3moxHOCTB 3aKa3a e/ibl Ha JOM WUJIH B o(uc.

BpewMs jocTaBk# U CTOUMOCTH IOCTAaBKH.

Bo3moxHOCTB omiaThl 3aKa3a OHJIalH.

OT3bIBBI pYTHUX KIMEHTOB O OJII0aX U CEpBUCE.

KonrtakTHsii TenedoH u aapec 37eKTPOHHON MOYTHI PECTOpaHa.

Nk v

7. 3amanme: [Ipoananu3upyiiTe HWHPOPMAIMOHHBIE  TMOTPEOHOCTH  IOJB30BATENS  TIPU
WCIOJIb30BaHUU BEO-TPUIIOKEHUS [Tl TIOMCKA M OPOHUPOBAHUS OTEINEeH.

OtBet: K 0CHOBHBIM MH(OPMAIIMOHHBIM ITOTPEOHOCTSAM MMOJB30BATEICH MPH UCIOIH30BAHUU BEO-

MPUIIOKEHUS AJIs TOMCKa U OPOHUPOBAHUS OTENEH MOXKHO OTHECTH:
1. Pacnonoxxenue oTens Ha KapTe.

®dortorpaduu HOMEPOB U TEPPUTOPHH OTEIIS.

[lens! Ha HOMEpA U CKUJKH.

Hannure cBOOOAHBIX HOMEPOB.

OT3bIBBI JPYTUX TOCTEM.

Ycinyru, mpeiocTaBlisieMble OTEJIEM.

KonTaktHas uapopmanus orens.

Nk WL

8. 3amanme: Pazpaboraiite ompoc s ompeneneHHss WH(POPMALMOHHBIX MOTpeOHOCTEH
H0JIb30BaTENEN IPU HCIIOJIb30BAaHUH BEO-TTPUIIOAKEHUS 115 IOKYIIKM aBUaOMIIETOB.
OtBer: ompoc ans onpeeneHuss WHGOPMAIMOHHBIX TNOTPEOHOCTEH TMOJb30BaTelIe mpU
UCIIOJIb30BaHUM BEO-TIPHIIOKEHHS [T OKYIIKH aBUaOUIIETOB MOKET CO/IEPIKATh:
1. Kak yacTo Bbl IIIaHUPYETE NMOKYNaTh aBUAOUIIETHI?
Kakue HanpaBiieHUs] BAC HUHTEPECYIOT?
Baxxna nu Ju1s Bac CTOMMOCTH aBUAOUIIETOB?
Hy>xHo 11 BaM y100HO€ MOOUIIBHOE NPUIIOKEHHUE [UI OKYIIKU aBHaOuiIeToB?
BaxxHo 5 1715 Bac Hanmu4yue OHJIAaWH-PETUCTPAIlUU Ha peic?
Hy>xHo 11 BaM nosy4aTh yBEeJJOMIIEHUS! 00 U3MEHEHUH paclucaHus peicoB?
HyxHO 5n BaM MMETh BO3MOXKHOCTH OpPOHHPOBATH OTENIM Yepe3 TO K€ MPUIIOKEHHE, B
KOTOPOM BBl MIOKyTIa€Te aBUAOMIIEThI?

Nk LD



9. 3amanwue: OneHute MHPOPMAIMOHHBIE TOTPEOHOCTH TTOJIH30BATENICH MPU UCIIOJIB30BAHUU BEO-
NPUIIOKEHUS JUIS M3YUYEHHUS MHOCTPAHHBIX SI3BIKOB M OIPENEIUTE BO3MOXHBIE CHOCOOBI MX
YAOBJIETBOPEHUSI.

OtBet: K 0CHOBHBIM MH(OPMALIMOHHBIM MOTPEOHOCTAM MOJB30BaTEIeH MPHU UCHOIH30BAHUU BEO-

MPWIOXKEHUS JJIi HM3yYEHUS. HMHOCTPAHHBIX S3bIKOB U OIpPEAETUTE BO3MOXKHBIE CIIOCOOBI X

YIOBJIETBOPEHUS MOXKHO OTHECTH:

1. Joctyn k 607b1110My KOJIMYECTBY MaTEPUAJIOB AJIs U3YUEHHUS A3bIKA (TEKCTHI, ayI1o0,

BHJIEO).

Bo3moxHOCTh BEIOOpa ypOBHS CII0)KHOCTH MaTepHalia.

Hanuyue TecToB U ynpaxHEHUH U1 3aKpeIieHs 3HAHUH.

Bo3M0XXHOCTB 001IIEHHS C HOCUTEISIMU SI3bIKA.

JlocTym K CIIOBapIo M rpaMMaTHYECKUM IIPaBUIIaM.

Bo3MoxHOCTB OTCIEKUBAHUS IIPOTPECcca B U3YUECHUH S3bIKA.

Hanuyne MoOMIIbHOM BepcUn NPUIIOKEHUS.

NownhAE WD

10. 3aganue: Ha ocHOBe mNpoBEeAEHHOrO aHamU3a TpeX Web-MPUIOKEHHH, KOTOpPbIE pEelIaroT
aQHAJIOTUYHBIC 3a7a4¥, ObUTH BBIJICJICHBI CJICAYIONIME CUJIbHBIE W CIa0ble CTOPOHBI, a TaKKe
BO3MOKHOCTH JJIs YIIYUIICHUS:

ITpunoxxenne CunpHbIE CTOPOHBI CnaOble CTOPOHBI BosmoxHocTu ans
YIIy4IIEHUs
ITpunoxxenue 1 HIupoxwuii BEIOOP OtcyrcTBHE JloGasnenue
o0yuarommx MHTEPAKTUBHBIX MHTEPAKTUBHBIX
MaTepUajoB 3JIEMEHTOB AJIEMEHTOB, TAKMX KaK
TECThI U 3aJ]aHUs
ITpunoxxenune 2 Hoctyn k o0y4aromum | OrpaHuueHHbIE Pacmnpenue
MaTepHaiam o BO3MOXHOCTH ISl BO3MOXKHOCTEH U1
Pa3IUYHbIM TEMaM o011IeHus C o0IIeHHs C
npenojaBaTes MU IpenoaBaTesiMi U
JIPyTUMH
10JIb30BATENISIMU
[Tpunoxxenue 3 CoBpeMeHHbIN U OrpanuueHHsbIil BbIOOp | Pacmmpenue BbiOOpa
UHTYUTHUBHO MOHATHBIA | 00y4aromux o0yyaromumx
uHTEpdeiic MaTepUasoB MaTepHalloB U

100aBJIEHUE HOBBIX
(byHKIMH

Ha ocHoBe anHanm3a npeayioxuTe HIeH il YIyUIIeHUs CYIIECTBYIONMIETO MPUIOKESHUS HITH
CO3JIaHUs HOBOTO.
Ortger:
Jnist yIydieHust CyImeCTBYIONIETO MPUIOKESHUS WK CO3JJaHHUS HOBOTO MOYKHO TPEIIOKHTh!
" 1006aBUTh MHTEPAKTHBHBIC SIEMEHTHI, TAKME KAK TECThl M 3aJaHWS, JUIA IHOBBIIICHHS
BOBJICYEHHOCTH MOJIb30BATENIEH;
pacliMpuTh  BO3MOXHOCTH sl OOICHHs ¢
NI0JIH30BATEISIMU, YTOOBI CO3/1aTh 00JIee aKTUBHOE COOOIIECTBO;
" pacIIHpHTB BHIGOP OOYYAIONIMX MATEPHATOB H HOOABHTH HOBBIC (YHKIMH, 9YTOOBI
yJIOBJIETBOPUTH MOTPEOHOCTH PA3IHMUHBIX MTOJIb30BATEIICH.
11. 3apmanme: Omnwummure, Kakue OCHOBHbIE (GYHKIMM JUIs oOecrieyeHus: TpeOOBaHUM 10
(YHKIIMOHATLHOCTH MOKET BKJIIOUATh B c€0s1 Web-TIpHII0KeHUE JUTsl YIIPABJICHUS TIPOCKTaMHU.

IIPENoJaBaTeNIAMu U JIPYTUMH

OtBer: CHUCOK OCHOBHBIX (YHKUUH, KOTOpbIE MAOJKHBI OBITh BKJIIOYEHBI B web-
NPUIOKEHUE sl YIPABJICHUS IPOSKTAMHU, MOXKET BKJIFOYATh B ceO0sl:
" CO37aHHE W YNpaBICHHE MPOCKTAMH;
pacnpenesneHye 3a1a4 Mex 1y YYaCTHUKaMU IPOEKTa;
OTCJIE)KMBAHME MPOTPecca BBIITOJIHEHUS 3a/1a4;
oOMeH nHpopMmanmei 1 JOKYMEHTaMU MEKAY YJ4aCTHUKAMH IPOEKTa;



aHaJIU3 Pe3yJIbTaTOB MPOEKTA U MPUHATHE PEIICHUH HA OCHOBE JIaHHBIX.
Kaxnas u3 51ux QyHKIMI MOKET TOMOYb MOJI30BAaTENSAM B YIPABICHUH POEKTaMU, 0OecrieunBas
3¢ exTHUBHOE TUTAHUPOBAHKUE, KOOPAMHALIMIO U KOHTPOJIb HAJl BBIMOJIHEHUEM 3a]1ay.

12. 3aganue: Kakue pucku MOTyT BO3HUKHYTH MpU pa3paboTKe Web-NPHIOKEHNUS U KaKue Mepbl
JUISL UX MMHMMU3ALUY MOKHO TIPEAIPHUHATD?

Ortgert: Ilpu pa3zpaboTke web-npunoKeHuss MOTYT BOZHUKHYTh CIIEIYIOIINE PUCKH:
TEXHUYECKHE PUCKH, CBSI3aHHBIE C OITMOKaMH B KOJI€, COOsIMU B pabOTE CUCTEMBI | T. 11.;
pHCKHU 06€30MaCHOCTH, CBS3aHHBIE C YTEUKON JaHHBIX, HECAHKIIMOHUPOBAHHBIM JIOCTYIIOM

UT. I.;
" (bMHAHCOBBIC PHCKH, CBS3AHHBIEC C [IEPEPACXOIOM OIOIKETa, H3MEHEHHEM PhIHOYHBIX

YCJIOBUU U T. [I.
JU1st MUHUMM3ALMU 3THX PUCKOB CIIEYIOIIUE MEPBL:

MIPOBECTH TIIATEIHHOE TECTHPOBAHKE MTPHIIOKCHHUS MTEPE]T 3aITyCKOM;

00ecnevnTh 3alUTy MEePCOHANBHBIX JaHHBIX MMOJIb30BATEINEH;

peryJsipHO OOHOBJISITH CUCTEMY 0€301MaCHOCTH;

KOHTPOJIUPOBATH PACXO/bI M CIIEAUTDH 32 U3MEHEHUSMHU PHIHOUHBIX YCIOBHIA.

13. Kakue ¢pyHKIIMOHATBHBIE TPEOOBAHUS JIOJKHO YAOBIETBOPATH Web-TIpHiIoKeHne?

Oteer: Web-npunoxxenue J0DKHO oOecreYrBaTh BO3MOXKHOCTH — PETUCTPAIUU U
ABTOpPHU3ALIMM TIONB30BATENEH, BBHIMOTHEHUS OMPEICIICHHBIX ACUCTBUN C JaHHBIMH, 00pabOTKH
3ampoCOB U OTOOpakeHUsI HHPOPMAIIHH B YI0OHOU (hopme.

14. Kaxue nnTepdeiicapie TpeOOBaHNUS JOIDKHO COOTBETCTBOBATH Web-TipuiioskeHue?

OtBer: Web-npunoxxeHue AODKHO MMETh MHTYUTHBHO NOHSATHBIA M HpPUBJIEKATEIbHBIN
NOJIb30BATENbCKUA ~ MHTEp(ENC, KOTOPBI  yIOBIETBOpsieT TpeOOBaHMWAM  [O3a0WIHTH U
o0ecrieunBaeT y100CTBO UCIOIb30BaHUS.

15. KakoBbl TpebGoBaHus K 0€30MaCHOCTH Web-TPUITOKEHHS?

OtBer: Web-npuioxkeHne JTODKHO oOecredrBaTh 3aIlWTy JAHHBIX IOJIb30BaTEIICH,
obecrnieunBas Oe3omacHylo nepeaayy uHdopMmanuu mo 3amuiieHHomy coeaunenuto (HTTPS), a
TaKKe MpeOTBPAIlaTh BO3MOKHbIE aTaku, Takue kak CSRF win SQL unbexuu.

Komnerenuus IIK-2 Criocoben npoekTupoBaTh HHPOPMALMOHHBIE CUCTEMBI.

OO0yuawmmiicss 3HaeT: TNPOIECC U CPEACTBa pa3pabOTKU HHGPOPMAIMOHHBIX CHUCTEM U
INPOTPAMMHBIX KOMIUIEKCOB; (DAKTOpBI CIIOKHOCTH pa3pabOTKU HMH(POPMAIIMOHHBIX CHCTEM,
TEXHOJIOTUH, TOJIXOAbl U TIPUHIMIIEI K HUCCICAOBAHUIO M CO3/IaHUI0 MH()OPMAITMOHHBIX CHUCTEM,
SProHOMHYECKHE TPeOOBaHUS K HUM; IMOHATHE TEXHUKO-DKOHOMHUYECKOTO 00OCHOBaHUS; 0a30BbIC
XapaKTEPUCTUKH 3aTpaT Ha pa3pabOTKy MPOrpaMMHBIX CPEICTB.

OO0yuarommiicas ymeeT: omnpeaessaTh (PAKTOPbI CIOKHOCTH pa3pabOTKH MPOrPaMMHBIX CHUCTEM,
BbIOMpATh a/leKBaTHbIE TEXHOJOIMM U1 HX IPOEKTUPOBAHMSA; OLICHUBAaTh O0BEM  pPECypCOB,
HEOOXOIMMBIX JJISi CO3AaHUSl TMPOTPAMMHBIX HPOJYKTOB M KOMILJIEKCOB; OCYLIECTBISATH BBIOOP
INPOEKTHOTO PEIICHUS C OMOpPOM Ha MEXJIyHAapOIHbIE CTAaHAAPThl M METOJbl OLIEHKH KauyecTBa
pa3paboTKU TMPOrpaMMHOIO OOECIeYeHUs] W COBPEMEHHbIE TpeOOBaHUS K HWH(POPMALMOHHBIM
CHCTEMaM.

OO0yuawmuiicss BJajeeT: HaBBIKAMA KPUTHYECKOTO aHalM3a TEXHHUYECKOW WH(POpPMAILNY;
HaBBIKAMH TIPOBEJICHHUS TEXHUKO-DKOHOMHYECKOTO 0OOCHOBAaHUS MPOEKTHOTO PEIICHHS; HAaBBIKAMU
IPOBE/ICHUS CUCTEMHOT'O aHAINM3a IPUKIIAJAHOM 00acTu.

3AJJAHUA 3AKPBITOI'O TUITA



1. Kakoil KOMIIOHEHT SIBJIIETCS OCHOBOM MH(POPMAIIMIOHHON CUCTEMBI?
a) CTpyKTypa JaHHBIX.
6) KomnprotrepHas cetb.
B) MeTob1 00paboTKH MHPOPMALIUH.
r) BoruncnuTenbHas MOIIHOCTh KOMITBIOTEPA.
1) basza maHHBIX.
[IpaBunbHbIi oTBET: @) CTPYKTypa AaHHBIX.

2. Kakoii cTanmapT peraaMeHTUPYET KU3HEHHBIA MK POTPAMMHOTO 00eCTICUCHMS ?
a) OCT 34.601-90.
6) ISO/IEC 12207:1995.
B) ISO/IEC 15288:2002.
r) Custom Development Method.
1) Rational Unified Process (RUP).
[IpaBunbubiii otBet: a) ['OCT 34.601-90.

3. Yro takoe MVC B koHTEKcTE BeO-pa3paboTKu?
a) MoaynbHbIN BEO-KOMITIOHEHT
b) Moaynb KOHTpOIS Bepcuid
¢) MoJenb-BUA-KOHTPOJLIED
d) MHoroBepcHOHHBIN KOHTEHHED
[IpaBunbHbIN OTBET: ¢) Moaenb-BUA-KOHTPOILIED

4. Kakas posib 0OTBeUaeT 3a npeacTaBieHne JaHHbIX B MVC apxurekrype?
a) Monens
b) Bug
¢) KonTpomnep
d) Cepsep
[IpaBunbHEIH OTBET: b) Brn

5. Uro Takoe RESTful API?
a) [IporpammHsIil nHTEpdEiic I JocTyna K 0a3e TaHHBIX
b) Moaynb ynpaBieHHs CEThIO
C) APXUTEKTYPHBIH CTHIIb JIJISl IOCTPOCHUS BEO-CEPBUCOB
d) KonTpomiep 06paboTku 3ampocos
[IpaBuUIBHBIN OTBET: ¢) APXUTEKTYPHBIH CTHIIb JJIsl IOCTPOCHHUS BEO-CEPBUCOB

6. Kaxkas ponb oTBevaer 3a GuzHec-noruky B MVC apxurekrype?
a) Monenn
b) Bug
¢) KonTpomnep
d) XpaHumuiie TaHHBIX
[IpaBunbHbIi oTBET: a) Monenb

7. Kakasg MeToMKa UCIOJIb3YETCs AJIsl HOCTPOEHUS MOJIETHN «YEPHOTO SIIUKa» ?
a) ®yukmonanbHas metoauka IDEFO.
0) OOBEKTHO-OPUEHTHPOBAHHAS METO/IMKA.
B) CHHTeTHUYEeCKasi METO/IMKA.
r) Inarpammsl gepesa y3noB u FEO.
1) CTOMMOCTHBIN aHAJIU3.
[IpaBunbHbIi oTBeT: a) dyHKIMOHANBHAsA MeToauKka IDEFO.

8. Kakue WHCTpYMEHTBI OTHOCATCS K CpEACTBAM TOIJEPKKH KU3HEHHOTO
POTPaMMHOTO oOecrieueHus?
a) 'paduueckue pegakTopsl.
0) CpenctBa pa3pabOTKH MPUIIOKEHUH.

OUKJIa



B) IHCTpYMEHTBHI TECTUPOBAHUSI.

r) CASE-cpencrsa.

n) Bce BollenepeuncieHHOE.

[IpaBunbHEIH O0TBET: 1) Bee BhIenepeuncieHHoe.

9. Kakue ¢pynkiuu Beimonsstor CASE-cpenctsa?
a) XpaHeHue U pa3paboTKa BEpCU TPOEKTA.
6) I'paduueckoe npeacrasienue moaeneit VC.
B) Pa3zpaboTka npuioxxeHui.
r) Kondurypannonnoe ynpasieHue.
1) Bce BollenepeuncieHHOE.
[IpaBunbHbI 0TBET: 1) Bee BhlenepeuncieHHoe.

10. Kakoil Tum apXUTEKTyphl OOBIYHO HCHOJB3YETCS Ul CO3JaHMUsS MaclITaOUpyeMbIX BeO-
IPUIIOKEHUIN?
a) MOHOUTHAs apXUTEKTypa
b) Knnenr-cepBepHas apxuTekTypa
¢) MukpocepBuCHast apXUTEKTypa
d) LlenTpanu3oBaHHasi apXUTEKTypa
[IpaBunbHBIN OTBET: ¢) MUKpOcepBHUCHAs apXUTEKTypa

3AJJAHUA OTKPLITOI'O TUITA

11. Onumure nporecc pa3padOTKU apXUTEKTYpbl HHPOPMALIMOHHON CUCTEMBI.

OtBer: Pa3paboTka apxuTekTypbl WH()OPMAIMOHHOW CHUCTEMBl OOBIYHO BKIIFOYACT B ceOs
HECKOJIbKO 7TarnoB. Ha mepBoM »dTame mnpoBoAMTCS aHanu3 TpeOOBaHUN, B XOJ€ KOTOPOTO
OTIpEe/IeTIAIOTCS OCHOBHBIE (DYHKIIMOHANBbHBIE M He(DYHKUHMOHAIbHBIE TPeOOBaHUS K MPHIIOKEHUIO.
3areM MPOUCXOAUT MPOEKTUPOBAHKE, HA 3TOM HTalle PEeIIaeTcs, Kakue TeXHOJIOTUU, HHCTPYMEHTHI
U apXUTEKTypHbIe MIa0JOHBI OYIyT HCIONB30BAThCs I peaiu3anuu npuioxkenus. [locie storo
pa3pabaTbIBaeTCs apXUTEKTYPHBIN AM3aifH, BKIIOYAIOMIUN B ce0s MOCTPOCHHE MOAETH JAHHBIX,
orpezieieHue KOMIIOHEHTOB MPWIIOKEHHUS W UX B3auMocBszed. HakoHnern, Ha sTame peanuzauuu
KOJUPYIOTCS] KOMITIOHEHTBHI IIPUIIOXKEHUS COTTIACHO pa3pabOTaHHON apXUTEKTYpe.

12. Kakue OCHOBHBIE TIPEUMYILECTBA MMEET MMKPOCEPBHCHAsl apXUTEKTypa Iepen
MOHOJINTHOM?

OtBer: MUKpOCEpBUCHAs apXUTEKTypa NpeIJiaraeT psi MPEUMYIIECTB IMepe] MOHOJIUTHOM
apXUTeKTypoil. Bo-mepBbIX, MHKpPOCEpBHCHI MOTYT OBITb HE3aBHUCHUMO pa3BEPHYTHl U
MaciuTabupoBaHbl, 4TO OOJerdaeT MOJJEPKKY M YHpaBlIeHHE NpPUIOKEHHEM. Bo-BTOpBIX, OHHU
obecreunBarOT THOKOCTh M MOIYJBHOCTBH, TO3BOJISII OBICTpee pa3padaThiBaTh, TECTUPOBATH H
pa3BepThIBaTh HOBbIE PyHKLIUHU. KpoMme TOro, MUKpOCEpBUCH! IO3BOJISIFOT UCIOIB30BATh PA3JINYHbIC
TEXHOJOTMH U SI3bIKM IPOrPaMMUPOBAHMS Ui Ka)XJOro CEpBUCA, YTO CIOCOOCTBYET BHIOOPY
HaWIy4lIero HHCTPYMEHTA Uil KOHKPETHOHU 3a1a4H.

13. Yro takoe RESTful API u mouemy ero 4acTo UCIOJIB3YIOT B BEO-TPHIIOKEHUSX ?

OtBet: RESTful API - 3TO apXUTEKTYpHBIH CTUIIb JUIsl TOCTPOCHUS BEO-CEPBUCOB, KOTOPHBIH
ocHoBan Ha mpuHnunax REST (Representational State Transfer). OH mo3BoJsieT OpraHuU30BaTh
B3aUMOJICVCTBUE MEXKIY KIMEHTOM M CepBepoM ¢ momomnpro cranaaptHeix HTTP Meronos, Takux
kak GET, POST, PUT u DELETE, u o6men nanneiMu B popmate JSON nun XML. RESTful API
IIMPOKO  MCHOJB3yeTCsl B BEO-MPHWIOKEHMSIX U3-32 CBOEH  MPOCTOTHI, THUOKOCTH H
macmtabupyemoctd. OH yrmpomiaer pa3paboTKy M HHTETPaLUI0  Pa3InYHbIX KOMIIOHEHTOB
MIPUJIOXKEHHUS, a TAK)Ke 00eCIeYrBaeT YETKYIO CTPYKTYpY 3alpOCOB U OTBETOB.

14. Kakue ocCHOBHBIE KOMITOHEHTHI BXOAT B MVC apxutektypy?

OtBer: MVC (Model-View-Controller) - 3To apXuTeKTypHBIH I1a0JIOH, KOTOPBIM pazienseT
MPUJIOKEHWEe Ha TPU OCHOBHBIX KOMMOHEHTa: Mmojaenb (Model), mpencraBienne (View) u
koHTposuiep (Controller). Moaens oTBeuaer 3a OM3HEC-IOTUKY U pabOTy ¢ TaHHBIMHU MPUIOKEHUS,
npeCTaBICHUE OTOOpaXkaeT NaHHBIE IMOJIF30BATEII0 M 00padaThIBaeT MOJIB30BATEILCKAN BBOJ, a



KOHTPOJIJIEpP YMpPaBIsAE€T B3aUMOJICHCTBHEM MEXKIYy MOJEIbI0 M TPEICTABICHUEM, a TaKxkKe
o0OpabaTbIBaeT 3ampochl OT MOJIb30BATES.

15. Yro takoe SPA (Single Page Application) u kakue npeuMyILecTBa OHO IpeaaaraeT?

OtBetr: SPA (Single Page Application) - 3T0 TN BeO-NPUIOKEHUS, KOTOPOE 3arpykaer
enuHcTBeHHYt0 HTML cTpanuily W IuHaAaMHYECKH OOHOBIISIET €€ COAEpKHMoe 0e3 mepesarpy3ku
CTpaHULbI IIPU B3aUMOJIEHCTBUU Mojb30BaTens. OcHOBHbIE npeumylecTBa SPA BkiItogatoT Oosee
OBICTPYIO 3arpy3Ky M OT3BIBUMBOCTh MHTEp(elica, Tak Kak OOJbIlasi 4aCTh PECYPCOB 3arpyxaercs
OJIMH pa3 MpU 3alyCcKe MPUJIOKEHHUS, a TAKKE YJIYUIIEHHbIN MOJIb30BATEIbCKUN ONBIT OJaromaps
IUTABHBIM IIEPEX0JaM M aHUMaLIUSIM.

16. Kakue Metonsl ayTeHTH(UKALMU MOTYT OBITh HCHOJb30BaHBI B HMH(OPMAIIMOHHBIX

cucremax?

OtBer: B uH(pOpMAIMOHHBIX CHCTEMaxX MOTYT MCIIOJIB30BaTbCSl PA3IUYHBIE METOJIBI
ayTeHTU(UKalUM, BKIOYas AayTeHTU(UKALHUIO HAa OCHOBE TOKeHOB (Hampumep, JWT),
ayTEeHTU(UKALMIO C MCIIOJIb30BAaHUEM CECCHUil, ayTEHTU(UKALIMIO Yepe3 COLUAIbHBIE CEeTH, a TaKXKe
ayTeHTU(UKALMIO C TIOMOIIbIO CTOPOHHUX cepBHcOB (Hampumep, OAuth). Beibop merona 3aBucur
0T TpeOOBaHM K 6€30MMacHOCTH, y100CTBa UCIIOIb30BaHUS U (PYHKIIMOHAIBHOCTH PUIIOKEHUS.

17. Kakye HHCTPYMEHTBl MOKHO HCIOJb30BaTh Ul TECTUPOBAHUS MPOM3BOIUTEIHLHOCTH
UH(POPMALMOHHBIX CHCTEMAX ?

OtBer: /[lng TecTUpOBaHUS MPOM3BOJUTEIBHOCTH HMH(OPMAIIMOHHBIX CHCTEM MOXKHO
UCIIOJIb30BaTh Pa3JInUHbIe UHCTPYMEHTHI, BKItodast Apache JMeter, LoadRunner, Gatling, Siege u
IpyTHe.

18. 3amanune: Paspabotaiite Monaens WHPOPMAIMOHHON CHUCTEMBI IJisi OHJIAMH-MarasuHa.
Onummre cTpyKTypy 0a3bl JaHHBIX, BKIIOYAOILYI0 TAOMUIIBI 1S XpaHEeHUsI HH(POpMAIUHU O
NPOIYKTaxX, IMOJIb30BATENAX, 3aKazax W IuiaTexkax. lIpemnoxure cxemy B3auMOJCHCTBHUS
KIMEHTCKOW U CepBEPHON YacTell MpUIIOKeHUs, BKItoYas (QyHKIIMOHATIbHBIE BOZMOXHOCTH
Ka)KJI0M YacTH.

Pemenwue: /[ moaenu nHhopMalimoHHON CUCTEMBbI OHJIAifH-Mara3uHa Mbl MOKEM pa3paboTaTh

CJICAYIOUIYIO CTPYKTYpPY 0a3bl TaHHBIX:

Tabmuna «[IpoaykTel» ¢ momsmu: id mpoAyKTa, Ha3BaHUE, OMUCAHUE, IIEHA, KOJIMYECTBO Ha
CKJIaJe ! T.1I.

Tabnuna «Ilonp3oBaTenu» ¢ nonsmu: id monabp3oBaTeNs, UMsl, aAPEC FIACKTPOHHOM MOYTHI, X3
naposs u T.JI.

Tabnuna «3aka3p» ¢ noasmu: id 3aka3sa, id monp3oBarens, qaTa 3aKasa, CTaTyC 3aka3a U T.1.

Tabmuma «[Tnarexwu» ¢ monmsamu: id muaTexa, id 3aka3a, cymMma, jara u T.1.

B3aumopeiicTBue KIMEHTCKON M CepBEpHON 4YacTed MPHIIOKEHHS OYIET OCYIIECTBIATHCA C
nomompio RESTful APIL, rme ximeHT OyaeT OTHPaBIsATH 3alpoChl HAa J0OABJIEHHE TOBAapOB B
KOp3uHy, odopMJIeHHE 3aka3a MU OIUIaTy, a cepBep OyaeT oOpabaTeiBaTh 53THU 3alpPOCHI,
B3aUMOJICUCTBYsI C 0a30ii TaHHBIX.

19. 3amanue: IlpeacraBpre MoOAETh HHPOPMAIMOHHOW CHUCTEMBI MJII COIHMAIBHOW CETH.
Onwummre CTpyKTypy 0asbl JaHHBIX JUIS XpaHEHUs MPOQHIICH moab30BaTese, COOOIICHU,
dororpaduii, npy3eit u JaiKoB.
OOcynuTe apXUTEKTYpHBIC pEIIeHHs] JUIS peaju3allid HOBOCTHOH JICHTBI, CHCTEMBI
YBEJIOMIICHHM U ITIOMCKA I10JIb30BATEIIEH.

Pemenue: J{nst Mmogenu nHGOPMAIIMOHHON CHCTEMBI COIIMATBHOM CETH MBI MOXEM pa3padoTaTh
CIIETYIOIIYIO CTPYKTYpPY 0a3bl JaHHBIX:

Tabmuna «[Tonp3oBaTenu» ¢ monsiMu: id MOJIb30BaTENs, HMS, AaTa POKICHHS, (OTO MPOUII 1
T.1.

Tabmuma «CooOmenus» ¢ momsiMu: id cooOmienust, id ormpaBurtens, id momydaTens, TEKCT
COOOIIIeHUs, AaTa OTIPABKH U T.I.

Tabmuna «Jlpy3bsi» ¢ mossimu: id moas3oBarens, id apyra u T.1.

Tabmnuma «Jlatikn» ¢ monsmu: 1d moap3oBarens, id 3amucu, garTa jiaiika u T.10.



ApXUTEKTypHOE peleHre OyAeT BKIYaTh B ce0s pas/ieleHne MPUIOKEHHs Ha KIMEHTCKYIO U
CepBEpPHYIO0 YacTH, TIJe KIMEeHTCKas uYacTb OyJeT OTBe4aTh 3a OToOpakeHue mnpoduien
I10JIb30BAaTesei, HOBOCTHOM JIGHTHI M JINYHBIX COOOIIEHUH, a cepBepHasi 4acTh OyeT oOpadaThIBaTh
3aIrpockl OT KJIMEHTAa U B3aUMOJIEHCTBOBATh ¢ 0a30i JaHHBIX.

20. 3aganue: Pa3zpaboraiite Moaens HWHPOPMAIMOHHON CHUCTEMBI MAJsi OHJIANH-OOYYCHHS.
OnuimuTe CynrHOCTH 0a3bl TaHHBIX, TAKHE KaK KypChl, YPOKH, CTYACHTHI U MPENoAaBaTEeH.
[Ipennoxure CTpyKTypy sl OpraHM3alUyd KypCOB, BKJIIOYas MOJEIMPOBAHUE YPOBHEM
JIOCTYTIa U PEUTUHTOBOM CUCTEMBI JIJIsI OIIEHKH YCIIEBAEMOCTHU CTYICHTOB.

Pemenne: Jlns wMonmenu WHPOPMAIIMOHHON CHCTEMBl OHJANH-OOYYEHHS MBI MOXXEM

pa3paboTaTh CIEIYIOULYI0 CTPYKTYPY 0a3bl JaHHBIX:

Tabmuma «Kypceb» ¢ monsmu: id Kypca, Ha3BaHHE, OMHCAHKE, JITUTEIBHOCTD U T.1.

Tabmuma «Ypoku» ¢ mossimu: id ypoka, id kypca, Ha3BaHHUE, ONMCaHUE, MaTePUANIBI U T.JI.

Tabnuna «CtyaeHTs» ¢ noasmu: id cTyneHTa, uMs, aapec YIEKTPOHHOM MOYTHI, KypCHI U T.1I.

Tabmuna «lIpenogaBarenn» ¢ mossiMu: id mpenogaBaTelnis, UM, aApec IEKTPOHHOW TOYTHI,
MIPerno/iaBaeMble KypChl U T.1.

ApxuTekTypHoe pelieHue OyJeT BKIoYaTh B ce0si co3paHue umHTepdelica i CTYJIEHTOB U
npernojiaBaresieid, rjae CTyAEHThl CMOTYT MPOCMAaTpUBaTh KYpChl, PErMCTPUPOBATHCS HA HUX HU
MIPOXOJUTHh YPOKH, a TIPETOIaBaTeNId CMOTYT JTI00ABIISITH HOBBIE YPOKU U OLICHUBATh YCIIEBAEMOCTh
CTYJICHTOB.

21. 3ananue: IlpencraBpTe MoJenb HHPOPMAIMOHHON CHCTEMBI A1 (PUHAHCOBOTO YYeTa.
Onumwmre ©6a3y JaHHBIX I XpaHEHUs MHQOpPMAIMM O TPaH3AKIUAX, CUETax
MoJNIb30BaTeNe, OIO/pKeTax M KaTeropusx pacxojoB. PaccMoTpute anropuTMbl Ui
ABTOMATHYECKOTO PACIO3HABAHUS M KATETOPU3AINH TPAH3AKITUH.

Pemenne: Jlns wmonmenu uWHPOPMAIMOHHOW CHCTEMBbl (PUHAHCOBOTO YyuyeTa MBI MOXEM

pa3paboTaTh CISAYIONIYI0 CTPYKTYPY 0a3bl JaHHBIX:

Tabmuna «Tpauzakuum» ¢ monsmu: id TpaH3akiuy, id moab30BaTeNsl, CyMMa, KaTeropusi, AaTa

U T.JI.

Ta6nuua «Cueray ¢ moasmu: id cueTa, id moip3oBarens, OalaHC, BaIlOTa U T.1I.

Tabmuma «Kareropuu pacxomoBy ¢ moysiMu: id KaTeropuu, Ha3BaHHUE, OMMMCAHUE U T.]I.

ApXUTEKTypHOE peIIeHUE BKIIOUaeT pa3padoTky wuHTepdeiica A MOIb3oBaTeNeH,

MO3BOJIAIONICTO WM JOOAaBJISATh HOBBIE TPAH3AKIMK, MPOCMATPUBATh M AaHAIU3UPOBATH CBOU
pacxobl ¥ JOXO/bI, a TAKXKE YIPABIATh CBOUMH CUETAMU U OI0[KETaMHU.

22.3amanme: Paspaboraiite Momenh HMHGOPMAIMOHHOW CHUCTEMBl IS DJCKTPOHHOU
MEAUIMHCKON KapThl. OOCyIuTe CTPYKTYpY 0a3bl JAHHBIX IS XpaHEHUS HHPOpMAIWH O
nanyueHTax, UCTOpUHM Ooye3Hell, Ha3HAYeHHUAX W pe3ylibTaTax aHanu3oB. PaccMotpute
MEXaHHU3MbI 00ecTieYeHHs 0€30TTaCHOCTH ¥ KOH(DHICHITUAITBHOCTH JTAHHBIX.
Pemenue: Jlns monenu MHGOPMAITMOHHONW CHCTEMBI JJICKTPOHHOM MEIMIIMHCKON KapThl MBI
MO>KEM Pa3padoTaTh CICIYIOIIYIO CTPYKTYpPY 0a3bl JaHHBIX:
Tabmuna «[TanmueHTs» ¢ moysiMu: id manyeHTa, uMsl, 1aTa poXKICHUS, MEIUIIMHCKAs UCTOPHUS U
T.JI.
Tabmuna «Jluarnossh» ¢ mojsMu: id Auarnosa, id marueHTa, gara MoCTaHOBKH, ONTMCAHUE U T.JI.
Tabmuma «Haznauenus» ¢ nonsimu: id HazHadyeHwsl, id manueHTa, 1ara, OMMCaHue, JICKapCTBa U
T.J.
ApXUTEeKTypHOE pemieHue OyneT BKIIYaTh B ceOs cOo3AaHue 3alIMIIeHHOTo MHTepdelica ams
Bpadeil W MEIUIIMHCKOTO TepcoHajga, TJe OHHM CMOTYT IIPOCMAaTpUBaTh M PEIaKTUPOBATH
MEIUIIMHCKHUE 3aIUCH TTAlIMEHTOB.

23. 3amanme: IIpencraBbre Moaens WHMOOPMANMOHHOW CHCTEMBI JIJIsl  TUTAHHPOBAHUS
nyTeniecTBUi. ONUIIUTE CTPYKTYpY 0a3bl NaHHBIX U XpaHCHUs MH(POPMAIMU O Typax,
OTeJIsIX, OPOHUPOBAHUSIX U OT3BIBAX TOJIH30BATEIICH.

Pemenune: Jns momenn MH(MOPMAIIMOHHOW CHCTEMBI Ui IUIAHUPOBAHUS IMyTEUIECTBUN HaM
HEOOX0UMO pa3palboTaTh CTPYKTYypy 0as3bl JaHHBIX, KOTopas OyJeT coaepkaTb WMH(OPMALUIO O



Typax, OTeNiX, OpPOHHMPOBAHMSX M OT3bIBaX IOJb30BaTesel. JlaBaiiTe omMIIEM BO3MOXKHYIO
CTPYKTYpY 0a3bl JaHHBIX:

Tabmuma «Typei»:

tour id: yHUKaJIBHBIA UIEHTHPHUKATOP Typa

Ha3BaHWE: HAa3BaHUE Typa

OIMCaHME: ONUCAHHE Typa

CTOMMOCTB: CTOMMOCTB Typa

JlaTa_Hayasa: JlaTa Hadaja Typa

JaTa_OKOHYAHUS: JaTa OKOHYAHUS Typa

MECTO TOCEILIEHUS: MECTO, KOTOpOoe OyIeT MOCEIIEeHO B paMKax Typa

TUI_Typa: TUM Typa (HarpuMep, SKCKYPCUOHHBIN, TUISHKHBIA U T.11.)

Tabnuua «OTenn»:

hotel id: ynukanbHblll uAEHTU(DUKATOP OTEINS

Ha3BaHUE: Ha3BaHUE OTeJIs

OIMCaHME: OIUCAHUE OTEJIS

ajipec: ajpec oTens

PEUTHHT: PEUTHHT OTEJIS

LIEHa_3a HOYb: CTOMMOCTh NPOKUBAHUSA 32 HOUb

Tabnuna «bponnpoBanus»:

booking id: yHuKanbHbINH UASHTUPUKATOP OPOHUPOBAHUS

tour id: uaeHTUUKATOp Typa, HA KOTOPBIM OCYIIECTBIISIETCS OpPOHUPOBAHUE

hotel id: unentudukarop oresns, B KOTOPOM OCYIECTBIIAETCS OPOHUPOBAHNE

JlaTa_3aceNieHHs: JjaTa 3aceJIeHUs B OTEIb

JlaTa_BBICEJICHUS: J1aTa BBICEJICHUS U3 OTEIs

KOJIMUYECTBO TOCTEN: KOJIMYECTBO rocTel B OpOHU

cTaryc: cTaryc OpOHHPOBaHUSA (TMTOATBEPKIACHO, OKUAAET MOATBEPXKIACHUS U T.11.)

Tabmua «OT3bIBBI»:

review_id: yHUKaJIbHBIA UAEHTU(PHUKATOP OT3bIBA

user id: uaeHTH(PUKATOP MOTB30BATENISA, OCTABUBILIETO OT3HIB

tour_id: uaeHTuuKaTop Typa, K KOTOpOMY OTHOCHTCS OT3bIB

orenb_id: uaeHTH(UKATOP OTEIISL, K KOTOPOMY OTHOCHTCS OT3bIB

OLIEHKA: OLIEHKA Typa WU OTels

TEKCT OT3bIBA: TEKCT OT3hIBA

24. PaccMoTpuTe CIOCOOBI HWHTETPAllMd C CEpPBHCAaMU OpOHHMPOBAHUS W KapTamMH s
OTOOpa)KEHHsI MECTOIIOJIOKCHUS ISl TPEIMETHOH O0JacTH W3 MPEObIAYINEro 3aJaHus
(3amanue 23):

Pewenne:

1. HWuterpauus c cepBrucaMu OpOHUPOBAHMSA:

Msbr moxkem wuuTerpupoBath API cepBucoB OponmpoBanusi, Takux kak Booking.com wmu
Airbnb, u4TOOGBl mONB30BaTENM MOINIM MPOCMATPUBATH JOCTYIHBIE OTEIM M COBEpLIATH
OpoHupoBaHUE 0€3 MOKUIAHUS HAIIETO MPUIOKEHHUS.

Jl1st 3TOr0 Mbl MOXKEM HCIOJIb30BaTh aCUHXPOHHBIE 3anpockl kK API cepBucoB GpoHHpoBaHuUs
JUISL TIOJTyY€HHs! JOCTYITHBIX BapUaHTOB U OTOOpaKEHUSI UX Ha CTpaHMIe npriioxkeHus. [locme Toro
KaK I0JIb30BaTeJb CJIeaeT BHIOOP U 3alOJIHUT JaHHbIE 1J11 OPOHHPOBAHHUS, MBI MOXEM OTIIPABUTH
3arpoc Ha co3nanue Oponn yepe3 API cepBrca OpoHUpOBaHHS.

2. Wuterpauus ¢ KapTaMu AJ1s OTOOpaKeHHUs MECTOIOI0KEHU:

MBI MOKEM HCIIONB30BaTh KapTorpaduieckrue cepBUchH, Takue kak Google Maps mimu Mapbox,
JU1s 0TOOpaKeHHsI MECTOIIOJIOKEHUS TYPOB U OTelell Ha KapTe.

Jlis 3TOorO0 MBI MOXKEM Hcmoyib3oBath JavaScript API kaprorpadudeckoro cepsuca s
CO3aHHs MHTEPAKTUBHOW KapThl Ha CTPAHUILEC NPUWIOKEHHs. MeECTONONOKEHUE TypOB M OTENIeH
MOXHO OyneT oToOpa3uTh Ha KapTe C MOMOUIbI0 COOTBETCTBYIOIIMX MapKepOB WM OOJIACTEH.
[Tonp3oBaTenu CMOrYT B3aUMOJEHCTBOBAThH C KapTOW, BBIOMpash MHTEPECYIOLIME UX MeCTa WU
MapILIpYTHI.



25. 3amanme: Paspabotaiite mMonmens WH(MOPMAIMOHHOW CHUCTEMBI I OHJAMH-3aKa3a e[bl.
OO6cynute cTpyKTypy Oasbl JaHHBIX ISl XpaHEHHs] MEHIO, 3aKa30B, KIIMEHTOB U JOCTaBOK.
[Ipennoxure unTepdeiic 1isi aIMUHUCTPATOPOB PECTOPAHOB JJIsl YNPABICHHUS MEHIO U
3aKa3aMHu.

Jns Monienu MH(GOPMAIIMOHHOM CHUCTEMBl OHJIaH-3aKa3a €Ibl HaM HeoOXOJIUMO pa3paboTaTh
CTPYKTYpy 0a3bl JaHHBIX, KOTOpasi OyAeT coaepkarh HHPOPMAIMIO O MEHIO, 3aKa3ax, KJIUEHTaX U
noctaBkax. Ilpemnoxxum Taxke MHTEpdENc A aIMUHUCTPATOPOB PECTOPAHOB JUISl YHPABJICHUS
MEHIO U 3aKa3aMH.

Bot npennoxxenHas ctpykrypa 0a3bl JaHHBIX:

1. Tabnuna "Meno":

item_id: yHuKanbHbIN uaeHTUUKaTOp OMrosa

Ha3BaHME: Ha3BaHUe Onroaa

oIMcaHMe: onucaHue Oroaa

LieHa: 1ieHa Oros1a

2. Tabnuna «3aKka3b»:

order id: yHuKaiabHBINA UACHTU(DUKATOD 3aKa3a

client id: unenTHduKaTOp KIMEHTA, CCNABIIErO 3aKa3

item_1id: unentudukarop 0110712 U3 MEHIO

KOJINYECTBO: KOJIMUYECTBO NMOpLHUIi 01012 B 3aKa3e

CTaTycC: CTaTyc 3aka3a (IIPUHST, TOTOBUTCS, JOCTABISETCS U T.1.)

JlaTa_3aKasa: jaTa M Bpems pa3MelleHHs 3aKa3a

3. Ta6muna "Knuentsr":
client id: yHuKanbpHBIN HACHTU(UKATOP KINEHTA
UMSL: UMs KITUEHTa
ajipec: ajipec 10CTaBKU
TeneoH: KOHTaKTHBIN Tene(oH KIueHTa
email: agpec AMEKTPOHHON OYTHI KITUEHTA
4. Tabnuna «JlocTaBku»:
delivery id**: yHukanpHBIN HIEHTH()HUKATOP TOCTABKH
order id: unenTuduKaTop 3akaza
CTaTyC: CTaTyC JOCTaBKH (B MyTH, IOCTaBJICHO U T.]I.)
JaTa_JOCTaBKH: JlaTa ¥ BpeMs JOCTaBKH
WuTepdeiic st aqMUHUCTPATOPOB PECTOPAHOB MOXKET BKIIFOYATH CIICAYIOIIHE (QYHKIINU:
1. YopaBneHnue MeHo:
- loGaBnieHue, peJakTHPOBAHUE U yIaJIeHUe OO/ U3 MEHIO.
- U3smenenue 1ieH Ha Onroza.
- JloGaByieHue onrcaHus K OJII01aM.
2. YmpaBiieHue 3aka3amu:
- [IpocmoTp crnicka Beex 3aKa3oB ¢ MHPOPMALIMEH 0 KIIMEHTE, COCTaBe 3aKa3a M €ro craTyce.
- Bo3MoxHOCTh M3MEHEHUS CTaTyca 3aka3a (Hampumep, OTMETKa O TOM, YTO 3aKa3 rOTOB K
JIOCTaBKE).
- [IpocMoTp ncTOpUU 3aKa30B.
3. YrpaBneHue J0CTaBKaMU:
- IIpocMmoTp crircka BceX aKTUBHBIX JIOCTaBOK ¢ MH(oOpManuen o 3akase, ajpece JOCTaBKU U
CTaTyCe JIOCTaBKH.
- Bo3MOXHOCTh OTMETKH O IOCTaBKe 3aKa3a (MOATBEPKACHHUE JOCTABKH).
- IIpocMOTp HUcTOpHUM TOCTABOK.
4. YupaBiieHu€e KIMEHTAMHU:
- [IpocMmoTp crnivicka BceX KIMEHTOB C KOHTAKTHOM WH(pOpMaIuen.
- Bo3moxHOCTh 100aBlIeHHsT HOBBIX KIMEHTOB B Ciiy4ae OQOpMIICHHS 3aKa3za OT HOBOTO
KJIMEHTA.
- Bo3amMoxkHOCTh peiakTupoBaHMsi KOHTAKTHON HH(OPMAIMH KIUEHTOB.



Taxkum 00pa3om, cO3/1aB TaHHYIO CTPYKTYpPY Oa3bl TaHHBIX M MPETOCTABUB aIMHUHUCTPATOPAM
pecTopaHoB yAoOHBIA WHTepdeiic ynpaBieHus, Mbl MOXXeM 3()(PEKTUBHO OpPraHU30BaTh MPOIECC
OHJIaMH-3aKa3a eJbl.

Komnerenuus IK-4 CriocobeH ynpaBisiTh NpoleccaMmu co3aHust HHPOPMAIIMOHHBIX CHCTEM.
OOyuamomuiicsi 3HaeT: CyTh mpolecca pa3paboTKH MPOTPaMMHOTO OOeCIeYeHHs] U BUIBI
JESTEIbHOCTH B HEM, MOJIEIM JKM3HEHHOTO IMKJIa pa3pabOTKU MPOrpaMMHOT0 OOECIeueHus;
NPUHIMIB KOHQUTYPAIIMOHHOTO YIPABICHHUS W YIPABICHUS TPEOOBAHUSIMH, CYyTh METOIOIOTHU
MSF; npuHIUIIBI ¥ CPEJCTBA YIIPABJICHUS MTPOrPAMMHBIM IIPOSKTOM M KOMaHAOW pa3pabOTUHKOB;
HOpPMAaTUBHBIE JOKYMEHTHI U CTAHAAPTHI B IPOLIECCE CO3aHUS HHPOPMAIIMOHHBIX CUCTEM.
OOyuamommiicss yMeeT: IUIAaHUPOBAaTh JTambl pa3pabOTKM HMH(DOPMALMOHHOW CHCTEMBI C
UCIIONB30BAHUEM HHCTPYMEHTAIBHBIX CpPEACTB; MPHUMEHSTh HOPMATHBHBIC JIOKYMEHTHI U
CTaHJApTHI B IIPOLIECCE CO3aHUsT MH(DOPMAITMOHHBIX CUCTEM.

OO0yuaomuiicss BJaJeeT: HaBbIKAMU YOPABICHHUSA MPOTPAMMHBIM IPOEKTOM C TOMOIIBIO
IPOTPAMMHO-TEXHUYECKUX CPEJCTB; HABBIKAMH pabOTBl C CepBUCAMH KOHTPOJIS BEpCHU
IPOrpaMMHOTr0 MPOJYKTa, HaBbIKAMU Pa3pabOTKHM MH(POPMALMOHHBIX CHUCTEM C HCIOJb30BaHUEM
HOPMATHBHBIX JIOKYMEHTOB U CTaHIapTOB.

3AJJAHUA 3AKPBITOI'O TUITA

1. Kakue sTansl BXOIAT B )KU3HEHHBIN LUK IPOTrPAMMBI?
a) ®opmynmpoBanue TpeOOBaHM, aHATIN3 TPeOOBAaHUH, IPOSKTUPOBAHKE, TECTUPOBAHUE,
IKCIUTyaTaIusl.
0) ®opmynupoBanue TpeOOBaHUM, aHATN3 TPEOOBAHM, MPOESKTUPOBAHNE, TECTUPOBAHHUE,
ONITUMU3AIIHS, YKCILTyaTaIusl.
B) ®opMynupoBaHKe TpeOOBaHUH, aHAIN3 TPeOOBAHUMN, TPOCKTUPOBAHKE, TECTUPOBAHUE,
KOPPEKTUPOBKA OLTUOOK, IKCIUTyaTaIlHsl.
r) ®opmynupoBanue TpeOOBaHMA, aHATU3 TPEOOBAHUH, MPOSKTUPOBAHNE, AaBTOHOMHOE
TECTUPOBAHUE, KOMITJIEKCHOE TECTUPOBAHUE, IKCILTyaTaIlHs.
Bepnsiii otBeT: T) @opMynupoBaHue TpeOOBaHUMN, aHAIN3 TPEOOBAHMI, MPOCKTUPOBAHUE,
ABTOHOMHOE€ TECTUPOBAHUE, KOMILIEKCHOE TECTUPOBAHUE, IKCILTyaTaIlHs.

2. Kaxkas Mozenb )KU3HEHHOTO IMKJIA POrPaMMHOI0 00ecTIeYeHUs IPEAToIaraeT pasieieHue
nporiecca pa3pabOTKU Ha MOC/IEA0BAaTENbHbIE 3TAIbI?
a) repaurionHas MOJ€ENb.
0) I[locnenoBaTenbHasT MOJICTIb.
B) ['mOKas moenp.
r) Kackannast monens.
[IpaBunbHbIi oTBeT: T') Kackagnas moiens.

3. Kak Ha3bIBaeTcs MOJIeIb )KU3HEHHOTO IIUKJIa IPOTPaAaMMHOT0 00ecreueHusi, KoTopast
BKITIOYAET B ce0s pa3pabOTKy, TECTHPOBAHUE M Pa3BEPTHIBAHNE HH(DOPMAITMOHHBIX CUCTEM?
a) SDLC.
0) Agile.
B) Waterfall.
r) Iterative.
[IpaBunbHusblii oTBeT: a) SDLC.

4. Kakast Moenb )KHU3HEHHOTO [IUKJIIA TIPOTPaAaMMHOT0 00eCTIeYeHH sl IPEATOIaracT
MHOTOKpaTHOE TIOBTOpeHHE (ha3 pa3pabOTKU U TECTUPOBAHUS JI0 ITOJTHOTO COOTBETCTBHS
NpOAyKTa TpeOOBaHUSM 3aKa3unuKa?

a) Utepanmonnast Moaenb.
0) KackanHas Mmojenb.



B) ['mOkas momens.
r) [TocnenoBarenbHas MOJENb.
[IpaBunbHbIi oTBET: a) TepaniioHHas MOJEINb.

5. Kak Ha3bIBaeTcs MOJIENb )KU3HEHHOTO ITUKJIA TPOrPaMMHOTO 00ecIieueHrs, OCHOBaHHAs Ha
MPUHIINTIE KOAUPOBAHUS U UCIIPABJICHUS OMINOOK?
a) Kackagnas monens.
0) ukpemeHTHast MOJICIb.
B) Bononannas monens.
r) Utepanmonnas Moaenb.
[IpaBunbHbIi oTBET: 6) UHKpEeMeHTHAsI MOJETb.

6. Uro sBasieTcst ocHOoBOM MeToosorun MSFEF?
a) [TpuHIUIBl KOHPUTYPALIMOHHOTO YIPABJICHUS U YIPABICHUS TPEOOBAHUSAMHU.
6) [IpuHUMIIBI 0OBEKTHO-OPUEHTUPOBAHHOTO TPOTrPAMMUPOBAHMS.
B) [Ipunuune! Agile.
r) [IpUHIUIBI SKCTPEMaIbLHOTO IPOrPaMMUPOBAHMUS.
[IpaBunbHbIi 0TBET: a) [IpMHLIKIIBI KOHPUTYPALIMOHHOTO YIPABICHUS U YIPaBICHUS
TpeOOBaAHUSIMU.

7. Yto siBNsSETCS OCHOBHOMW LIEJIbI0 MOJIENIN IPOEKTHOM rpymnnsl MSF?
a) Co3jaHye KaueCTBEHHOIO MPOIYKTa.
0) Munumu3anus 3atpar Ha pa3paboTKy.
B) YI0BIETBOpEHUE MOTPEOHOCTEN 3aKa3uKa.
r) Cobmro/ieHre CPOKOB MTPOEKTA.
[IpaBunbHBIN OTBET: B) Y IOBIETBOPEHNE MOTPEOHOCTEN 3aKa3uuKa.

8. Kak MSF onpezenser ponu B IpOEKTHOH rpymnie?
a) Ha ocHoBe kBannukanuy y4acTHUKOB.
0) Ha ocHOBe ux mpenmnouTeHui.
B) Ha ocHoBe morpeOHOCTEH poekTa.
r) Ha ocHoBe omnbiTa paboThl B KOMaHE.
[IpaBunbHbIil oTBeT: B) Ha ocHOBE moTpeOHOCTEN MpOEKTa.

9. Kakwue cTanmapTsl peryIupyroT pa3padoTKy, BHEAPEHHUE U COIIPOBOXKICHHE
UH(GOPMAIIMOHHBIX CUCTEM?
a) Crangaptsl o nokymenrtanuu Ha VC.
6) CrangapTsl o npoieccam qokymentupoBanus UC.
B) CTanaapThl 110 OLIEHKE KadecTBa JokyMmeHTauuu Ha MC.
r) CtangapTel 10 HHPOPMAIIMOHHOK 0e30macHOCTH (KHOepOE30I1acHOCTH ), OTHOCSIITHECS K
npoueccam JoKkymeHtupoanus 1C.
[IpaBunbHbIH 0TBET: T) CTaHAAPTHI MO0 HHDOPMAITMOHHOM 0e30MacHOCTH (KHOepOe30IacHOCTH ),
OTHOCAIINECS K porieccam TokyMeHTupoBanus MC.

10. Kakue rocynapctBeHnbie crannapthl Poccuiickoit deneparuu (MeXrocynapcTBEHHbIC
ctanaapTsl ans ctpad CHI') otHocsaTes k EauHol cricteMe mporpaMMHO# TIOKyMEHTaluN
(ECITI)?

a) CrangapTtsl o nokyMmeHrtanuu Ha VC.

6) Crangaptsl 1o nporeccam gokymeHTupoBanus VC.

B) CTanaapThl 1o OIleHKe KadecTBa JokymeHTanuu Ha VC.

r) Cranmaptel 1o HHPOPMAITMOHHOHN Oe30MacHOCTH (KHOepOe30TacCHOCTH ), OTHOCSIIIHECS K
nporeccam nokymentupoBanusi UC.

[IpaBunbubi oTBeT: @) CTanaapTsl o JokyMeHTanuu Ha UC.

3AJJAHMA OTKPBITOI'O TUITA



3aganue 1: Kakue rocynapcTBEHHbIE CTaHAAPTHI U MEXAYHApOAHbBIE CTAHIAPTHI MCIOJIB3YIOTCS
JUIst pa3pabOTKU ¥ BHEAPEHUS] HHPOPMAIIMOHHBIX CUCTEM?

OtBer: Jlna1 pa3paboTKW U BHEIPEHUS  HMHGOPMAIMOHHBIX  CHCTEM  HCHOJIb3YIOTCS
rocynapctBeHHble ctanaapthl Poccmiickoit ®enepauuun (I'OCT) u  mexrocygapCTBEHHBIE
cranaaptsl A ctpan CHI'. Taxke mpuMEHSAIOTCS MEXIyHapoJHbIE CTaHAapThl, Takue kak [SO
(MexnynaponHas — opranm3anus 1o crapgaptmzamumu) u [EC (MexnayHapomaHas
JIEKTPOTEXHUYECKAs KOMHUCCHS).

3ananme 2: Kakue cTaHgapThl peryaupyoT JOKyMEeHTaluo Ha nHpopmannonnslie cucremsl (MC)?
OtBer: Cranmaptel, peryaupyoomme nokymenrtannioo Ha HWC, BxmoudaroT Emunayro cuctemy
nporpamMuoi tokymenTauuu (ECIIJI) 1 xommiekc cTangapToB ¢ MHAEKCOM «19». DT cTangapThl
YCTaHABIIMBAIOT B3aUMOCBSI3aHHBIE ITpaBWIa pa3paboTKu, 0GOpMIIEHUS U OOpalleHusl porpaMm U
OpOrpaMMHOM  JOKyMEHTaluH, oOecrneuynBas YHH(DHUKALNIO, CHIKEHHE TPYyIOEMKOCTH U
noBblilIeHHE 3()(HEKTUBHOCTU Pa3pabOTKH TOKYMEHTALIUH.

3aganue 3: Kak craniaptel o nH(OpMaLMOHHON 0e30MacHOCTH (KuOepOe30MacHOCTH) BIUSIOT Ha
npoueccsl JokyMeHTupoBanus UC?

OtBer: Cranmaptsl 10 HH(OPMALMOHHOW  0O€30IaCHOCTH  OTHOCATCA K  Ipolieccam
nokymentupoBanust MC wu  ompenenstor TpeGoBaHus K  pa3paboTKe, CONPOBOXKICHMIO,
W3TOTOBJICHUIO M OKCIuTyaTanmd mporpamm. OHH 00€CnedYrBalOT BO3MOXKHOCTh YHU(PHUKAIIUU
OPOTrPaMMHBIX M3JIENUIl, CHUKEHUS TPYAOEMKOCTH U MOBBILIEHUS 3QPEKTUBHOCTU pa3pabOTKH, a
TaK)Ke aBTOMAaTHU3aI[H N3TOTOBIICHHS U XPAHEHUS TIPOTPAMMHOMN JIOKYMEHTAIHH.

3ananme 4: Kakue crangapTsl UCTIONB3YIOTCS TSl OLIEHKU KauecTBa qokymeHTaruu Ha UC?
Otser: /{15 ouenku kauectBa gqokymeHTanuu Ha MC ucnonb3yrorcs ctanaaptel 'OCT 28195-89,
I'OCT P UCO/MDK 25041-2014, TOCT P UCO/MBK TO 9294-93 u CT PK 34.010-2002. Ot
CTaHAapThl OMPENENA0T TpeOOBaHHA K OLEHKE MPOTPaMMHOM M OKCIUTyaTallMOHHON
JOKYMEHTAITUH, 00eCIieunBasi CepTU(OUKAIMIO W aTTECTAIINI0 HHPOPMAITMOHHBIX CHCTEM.

3aganue 5: [InanupoBanue 3amay. ONUIIMTE BO3MOXHOCTU IMPOrPAMMHOIO OO€CIEeYeHMs s
yIpaBJIeHUs IPOEKTaMU B IJITAHUPOBAHUU 3a/1a4 U COCTABJICHUH PACTIUCAHMUS.

Otgert: [IporpamMHOe oOecrnieueHue Uil yIpaBICHUs TPOCKTAMU MMO3BOJIAET TUIAHUPOBATH 33]1a4H,
COCTaBJIAITh PACIUCAHUE M ONPENENATh KPUTHUYECKMM IyTh INpoekTa. OHO Takke IIOMOIaer
UACHTU(DHUIIMPOBATH BEXHU MPOCKTA U IEKOMIIO3UPOBATE €TI0 CTPYKTYPY.

3aganme 6: VYmpaBieHue ITaHHBIMH M TpenoctaBieHue wuHpopmammuu. OOBSICHUTE, KaKylo
UH(pOpMALNIO TPEIOCTABISET IPOrPaMMHOE OOeCIIeUeHHE JUTS YIPABICHUS MPOSKTAMHU U KaK OHO
YHOpaBIsa€T JaHHBIMU.

OtBet: [IporpamMHOe obecriedyeHHe MPENOCTaBIseT MHGOPMALMIO O CIMCKE 3a7ad, pecypcax,
CpPOKax BBINIOJIHEHUS 3aJady, pUCKax U pabouedl Harpy3ke. OHO TakKe MO3BOJSET YIPABIATH
KOMMYHUKAIMSAMHU KOMaH/Ibl IPOEKTa U MPEJOCTABIATh JOCTYI K HH()OpMALIUHU O X0JIe MPOEKTa.

3amanme 7: YmpaBieHHe KOMMYHHKALIMSMH KOMaHZIBI TpoekTa. Onuimmre, Kak MPOrpaMMHOE
oOecrieyeHne IJsl yIpaBJICHUS MPOEKTaMHU IMMOMOTAeT B OOCYXJICHWH U COTJIACOBAaHUM PabOUYMX
BOITPOCOB TPOEKTA, (GPUKCALUH MPOOIEM B PETOCTABICHUH J0CTYTa K HH(POPMAIIIH.

OtBer: IlporpammHOe oOecredeHue MO3BOISIET OOCYXJaTh paboune BOIPOCHI IIPOEKTa,
¢dukcrpoBaTh MpoOIeMBI U 3aIPOCH Ha N3MEHEHUs, 00padaThIBaTh PUCKH U MPEIOCTABIATH JOCTYI
K MH(POPMALINHU O X0/I€ TIPOEKTA Yepe3 )KUBYIO JICHTY COOBITHIA.

3aganue 8: Tunel nporpamMmHoro obOecmeueHus JUisl ymnpaBieHUs mpoekramu. CpaBHHUTE
HACTOJIbHBIE, B€O-UHTEp(elCHbIe, IEPCOHANBHBIE 1 MHOTOIIOJIb30BATEIbCKHE CUCTEMbI YIIPABICHUS
POEKTaMHU. Y K&KUTE UX MPEUMYIIECTBA U HEJOCTATKH.

OtBer: HacTonbHble cHCTEMBI NPEAOCTABIAIOT TMOKMM MHTEepdeiic 1 BOZMOXKHOCTb COXpaHEHHUs
uHpopmanuu B Qaiin. Beb-unTepdeiicHpie cucTEMBI JOCTYITHBI C JIFOOOTO KOMITBIOTEPA U UMEIOT
IPOCTOM KOHTPOJIb JIOCTYNa, HO CKOPOCTh pabOThl MOXKET ObITh HIDKe. IlepcoHalibHbIE cHCTEMBI



HUCIIOJIB3YIOTCA Ui YIPaBJICHUSA AJOMAUIHUMU IIPOCKTaMH, 4 MHOI'OIIOJB30BATCIIBCKUEC CUCTEMEI
MNpeaAHa3sHAYCHbI I KOOpAWHAIIUU ﬂeﬁCTBHﬁ HECKOJbKHMX II0Jb30BaTENCH. HpeI/IMYH_IeCTBa n
HCOOCTATKU 3aBUCAT OT THUIIA CUCTEMbBI U KOHKPETHBIX HOTpe6HOCTeI\/’I IIPOCKTA.

3aganue 9: Yro takoe cucrema kouTpos Bepcuit (CKB) u kakoBbl €€ 0OCHOBHbBIE QYHKIIUU?
OtBer: CKB — 3T0 MHCTpYMEHT, UCHOJIb3YyeMbIil pa3pabOTYNKaMU MPOTPaMMHOTO OOecTedeHus
JUISL YIPaBJIEHUS! U3MEHEHUSIMU B UCXOAHOM Koje U Apyrux ¢ainoBeix pecypcax. ®ynkunn CKB
BKJIIOYAIOT OTCIEKXUBAHUE W3MCHEHUMN, BOCCTAHOBIICHHE MPEABIAYIIUX BEPCUH, CIUSHUE
M3MEHEHUI U KOHTPOJb JOCTYyMa.

3aganue 10: Kakue TUIbl CUCTEM KOHTPOJIS BEPCUN CYIIECTBYIOT U YEM OHU OTINYAIOTCS?

OtBer: Tunel CKB BkIIOYarOT JIOKajdbHBIE, LEHTPAIUM30BaHHBIE U PACIPEACIEHHBIE CHUCTEMBI.
JlokanbHble CHCTEMbl XpaHAT M3MEHEHUS Ha JIOKAJIbHOM KOMIIbIOTEpe pa3paboTyuKa,
LEHTPAJIM30BAHHBIC CUCTEMBI HCIIOIb3YIOT LICHTPAIBHBIA CEpBEP, a PACIPENCIEHHBIE CUCTEMBI
pacHpeaesitoT UCTOPUIO MPOEKTA MEKy HECKOJIBKUMHU KOIIUSIMHU PETIO3UTOPUSL.

3aganue 11: Kakue mnomyispHble CHCTEMBI KOHTPOJI BEpCHUH MCIONB3YIOTCS B pa3paboTke
IpOrpaMMHOTro obecrieueHus ?

OtBer: Haubonee nomymisipHble cHCTEMbl KOHTpoJsi Bepcuii — 310 Git, Subversion (SVN) u
Mercurial.

3apanme 12: Uto Takoe peno3uTopuil B CUCTEME KOHTPOJISI BEPCU U KaK ¢ HUM paboTaTh?

OTtser: Peno3utopuii — 3T0 XpaHWINIIE, B KOTOPOM XPaHATCSA BCE BEPCUM U UCTOPUS U3MEHEHHN
npoekTa. PazpaboTunku MOryT paboTaTh C PEno3UTOPUEM, CKauMBaTh MOCIEIHIE Bepcuu (paitiios,
BHOCHTBH H3MEHEHUS U 3arpy’KaTh HX 00paTHO.

3aganue 13: Kakue komanabl ucnoib3ytoTes B Git 1715 paboThl ¢ peno3uropuem?
OrtBer: Git npeaoCcTaBasSeT MHOXKECTBO KOMaH/ JUIsl pabOThI ¢ Perno3uTopueM, BKIItodas git init, git
clone, git add, git commit, git push, git pull, git branch u git merge.

3ananme 14: Kakue TUmbl KOH(QIMKTOB MOTYT BO3HUKHYTH NPH CIHUSHUU W3MEHEHHH B CHCTEME
KOHTPOJISI BEPCUH U KaK UX pa3pelnTs?

Ortger: [Ipu c1ussHUN U3MEHEHUI MOTYT BO3HUKHYTH KOH(JIMKTBI, TAKHE KaK KOH(IMKTHI CIUSIHUSA,
KOH(JIMKTBI yJaleHUus] U KOHQIIMKTH UMeHM (haitna. Pa3paboTuuk OKEH BPYUHYIO pa3peliuTh
KOH(JIUKT, BEIOpAB MpaBUIIbHBIC N3MEHEHUSI.

3apanme 15: Kak ocymiecTisieTcsi KOHTPOJIb KayecTBa pa3pabOTKu MH()OPMAITMOHHBIX CHCTEM C
MCTIONIb30BaHMEM HOPMATHBHBIX JOKYMEHTOB M CTaHAAPTOB?

OtBer: KoHTponp kadecTBa pa3pabOTKM HH()OPMAIIMOHHBIX CHCTEM OCYIIECTBISIETCS ITyTEM
IPOBEPKH COOTBETCTBUSI pa3pabOTaHHBIX JOKyMeHTOB TpeOoBanusM ['OCToB u cranmapros, a
TaKXXe MPOBEACHUS TECTUPOBAHHS U TIPOBEPKU pabOTOCIIOCOOHOCTH CHCTEMBI.

Komnetenmus ITK-5 Crioco6eH o0ecrieunBaTh Ka4ecTBO pa3pabOTKH HHPOPMAITMOHHBIX CUCTEM.
O0yuaomuiicss 3HaeT: MEXAYHApOJHbIE M OTEYECTBEHHBIE CTAaHIAPTHI OIICHKM KauecTBa
pa3paboTku WHOOPMAIMOHHBIX CHCTEM; METOJBl M CIOCOOBI TECTUPOBAHUS MPOTPAMMHOTO
oOecrieyeHrs; BO3MOXKHBbIE PHUCKM (YHKIMOHUPOBAHHS HH(MOPMAIMOHHBIX CHUCTEM; METOIbl U
CIOCOObI OLIEHKH pPHUCKOB HWH(GOPMALMOHHBIX CHCTEM; OCHOBBI 3(PPEKTUBHON OpraHuzaluu
pa3paboTku WH(GOPMAIMOHHBIX CHCTEM M MHTETPALIMI0 BCEX TEXHOJOTHYECKHX IMPOIEeCCOB (B TOM
qrclie Ha OCHOBE OOJIAYHBIX PEIICHUI) 711 BBICOKOTO Ka4ecTBa MPOTrPAaMMHOTO TIPOAYKTA.
OOyuammuiicsi yMeeT: MPOBOIUTH TECTUPOBAHHWE HH(DOPMAIMOHHBIX CHCTEM ; aHAIM3UPOBATH
U3JIEPKKA ¥ PUCKH TIPU CO3JIaHUU WH(OOPMAIMOHHBIX CHCTEM; pa3padaThiBaTh IUIAH YIPEXKICHUS
PUCKOB B TIpOIlecCe CO3MaHHMs WH(POPMAIMOHHBIX CHCTEM; OCYIIECTBISATh A()PEKTUBHYIO
OpraHU3aIMi0 pa3pabOTKW HMHPOPMAIMOHHBIX CHUCTEM U HMHTETPAIMI0 BCEX TEXHOJOTHYECKHUX



MPOLIECCOB (B TOM YHCJIE HA OCHOBE OOJIAUHBIX PEIIEeHUI) /ISl BHICOKOTO KayecTBa MPOTrpaMMHOIO
IPOYKTA.

OO0yuarommiicss BJajeeT: NOCTPOCHUS IUIaHA M MPOTOKOJIA TECTUPOBAHMS, HAaBBIKAMM OLIEHKU
PUCKOB B  pa3lMYHbIX  MOJENSAX  MH(QOPMALMOHHBIX  CHCTEM; HaBbIKAMH  IPOBEPKU
paboTOCTIOCOOHOCTH ~ MH(POPMALMOHHBIX cHCTeM M 3((EeKTUBHOCTh MHTETpallud  BCeX
TEXHOJIOIMYECKHUX MPOLIECCOB.

3AJAHUA 3AKPBITOI'O TUITA

Bompoc 1:

Yro ompexnessieT IByXypOBHEBAsk apXUTEKTypa KIMEHT-cepBep?
a) loctyn k ynanéHHoi 0a3e 1aHHBIX U (ailIoBBIM pecypcam.
0) Y nanéuHoe npeacTaBiacHUE JaHHBIX.

B) Y nan€HHOE NpUI0KEHHE.

r) Pactipenenénnoe npencraBieHue JaHHBIX.

[IpaBunbHBII OTBET: a).

Bompoc 2:

UTo Takoe apXUTEKTypa KIHUEHT-cepBep?

a) BeruncnurenbHas UM ceTeBasi apXUTEKTypa.
0) CeTeBas apXUTEKTypa.

B) BrruncnurenbHas apxuTekTypa.

r) CereBast U BHIYMCITUTENIbHAS aPXUTEKTYpA.
[IpaBunbHBIN OTBET: a).

Bompoc 3:

Kakoli mpuHIIUIT OJIb30BaTEIbCKOT0 HHTEpdEiica MpeAnonaraeT, 4To Bce GyHKIUU U TaHHBIE,
HEOOXOIMMBIE JIJIs peIlieHHs] ONpeAeIEHHOM 3a/1auH, TOJKHBI ObITh BUIHBI MTOJIB30BATEIIO?

a) [IpuHIun cTpyKTYpHU3aluu.

6) IIpuniun oOpaTHOI CBA3H.

B) [IpuHuun BuauMocTu.

r) [IpuHIUI TONEPAHTHOCTH.

Bepnsiit otBeT: B) [IpuHIIMT BUIUMOCTH.

Bomnpoc 4:

Kakoit npuHIMI M0Ip30BaTENbCKOT0 HHTEP(dElica npeanoaaraeT, Yo MHTepdenc 10mKeH ObITh
THOKYM U TEPIUMBIM K OIIMOKaM TOJIb30BaTEIIs?

a) [IpuHIun CTPyKTYpHU3aIHH.

0) [IpuHIMIT OOpaTHOM CBSI3H.

B) [IpuHIMI BUANMOCTH.

r) [TpuHIUI TOIEPaHTHOCTH.

Bepnpliit otBet: 1) [IpuHIMN TONEPaHTHOCTH.

Bompoc 5:

Kakoil nprHIMI M0JIb30BaTENILCKOr0 HHTEP(elica MpeanoaaraeT, 4To MoJb30BaTelb JOKEH
HOJy4aTh COOOIIEHHUS O ACUCTBUSAX CUCTEMBI U O BAXKHBIX COOBITHIX BHYTpU He€?

a) [TpuHIIUT CTPYKTYpHU3aIHH.

6) ITpuniun oOpaTHOM CBA3H.

B) [IpyHIHATT BUAUMOCTH.

r) [TpuHIUI TPOCTOTHI.

Bepubiii otet: 0) [Ipunuun oOpaTHoil CBA3M.

Bompoc 6:

Kaxoii mpuHIHIT M0JIb30BaTEeIBCKOTO HHTEPQEiica MpeaAnoaaraeT, YTo MoJIb30BaTeIbCKUN
nHTepdeic TOKEH OBITH 11eIeCO00pa3HO CTPYKTYPUPOBAH?

a) [IpuHIIUT CTPYKTYpHU3aIUH.

0) [IpuHnMI 0OpaTHOM CBSI3M.



B) [IpuHIIMT BUIUMOCTH.
r) [IpuHIMT IPOCTOTHI.
Bepnsiit oteT: a) [IpuHImn cTpyKTypH3aIuu.

Bomnpoc 7:

Uro sBIsSETCSI OCHOBHOM 1I€IBI0 103a0MIUTH-TECTUPOBAHUS?

a) M3mepeHune OTHOIIEHHUS I0JIb30BaTENEH K MPOIYKTY.

6) O1eHKa MOJIb30BATEIBCKOTO OIBITA.

B) Omnpenenenue 6apbepoB IS BBITIOJHEHUS 33124 MOJIH30BATEIISIMU.

') AHanu3 HaBUralMy o caiTy.

Bepubiii otBeT: B) OnpeneneHue 6apbepoB /7Sl BBINOJIHEHUS 33]1a4 [10JIb30BATEIISIMU.

Bompoc 8:

Uto nomoraer BbISIBUTh F03a0UIIUTU-TECTUPOBAHHE?

a) YpoBeHb 10JIb30BATEIBCKOTO OIBITA.

6) OcBeOMIEHHOCTH TOJIb30BaTENe 0 OpeHe.

B) MoTuBaIuo 1oJjib30BaTesiel nocemars cair.

r) [Ipeanourenus nosp3oBaTeneil B OTHOIEHUH JU3aiiHAa.
BepHbiii oTBeT: B) MoTHBaIMI0 N0JIb30BaTeNIeN OCEATh CANT.

Bompoc 9:

UYro Takoe 103a0uIuTu-ayauT?

a) Onenka ya00CcTBa UCTIOIB30BaHMS BEO-TIPUIIOKEHUS JITISl TIOJIb30BATEIICH.

0) AHaM3 CTPYKTYphl U HABUTAIIMK BEO-TIPUIIOKEHHUS.

B) TectupoBanue MpoU3BOIUTENIBHOCTH BEO-TIPUIOKEHUS.

r) [IpoBepka cooTBeTCTBUS BEO-NPUITIOKEHUS TPEOOBAHUSIM 3aKa34HKa.

[IpaBunbHbI 0TBET: @) OlLieHKa yA00CTBa UCIIOIBb30BaHMSI BEO-IIPUIIOKEHUS JIsl TIOJIb30BaTENEH.

Bompoc 10:

Kakue ocHOBHbIE 3Tanbl BKIIOYAET 103a0MIUTH-AyAUT?

a) Coop uH(pOpMaIHH, aHATHA3, PCKOMECHIAITHH.

0) AHamM3 KOHKYPEHTOB, TECTUPOBAHUE ITPOTOTHUIIOB.

B) Pa3paboTka nuzaiina, BHEApEHHE N3MEHEHH.

') AHanu3 JaHHBIX, pa3paboTKa CTPaTEruH.

[TpaBunbHbI oTBET: a) COOp MHPOPMALINH, aHAITU3, PEKOMEHTAITHH.

3AJJAHUA OTKPBITOI'O TUITA

3amanue 1: OnuiuTe OCHOBHBIE MPHUHLMIBI F03a0MIIUTH-TECTUPOBAHUS M OOBSICHUTE,
[OYeMy OHH Ba)KHBI JJIsl CO3aHMs y100HOTO MOJIb30BaTEIbCKOI0 HHTEpdeiica.

Ortger:

OCHOBHbBIE IPUHIIMIIBI F03a0MITUTH-TECTUPOBAHUS:

1. TectupoBaHue C ydacTHEM peasbHBIX NOJb30BaTenel. [1o3BomseT momydnTs 00paTHyIO
CBSI3b OT 1I€JICBOM ayTUTOPUU U BBISIBUTH ITPOOJIEMBI, HE3aMETHBIE JUIs pa3padOTUUKOB.

2. Pannee Hauwano TectupoBaHHs. HauwmHaliTe TpOBEpsATh WAEH HAa PAHHUX CTAAMAX
pa3paboTKu, YTOOBI N30€XkKaTh OOJIBIINX 3aTPAT BPEMEHH U PECYpPCOB Ha UCIIPABICHHUE OLINOOK.

3. BrisiBnenue npo0Giem ¢ ynodctBoM ucrnosib3oBaHud. [lonb3oBarenu MOryT yka3zaTh Ha
HEeouéThl B HAaBUTAIMM, CJIOKHOCTH MOWUCKAa HHPOpPMALMU M Jpyrue mnpodjeMbl, KOTOpbIe
pa3pabOTYHKH MOTYT UCTIPABUTD.

4. TIlonumanue mTOBeleHUs Tmoyib3oBaTeneil. HalOmonenne 3a  B3aumojeicTBueM
NIOJIK30BATENECH C TMPOIYKTOM Na€T MPEICTaBICHUE O TOM, KaK OHU OyIyT €ro HMCIOJIb30BaTh, U
HO3BOJISIET ONTUMHU3UPOBATH MOJIH30BATEIbCKHM OIIBIT.

5. IO3abminTu-TecTUpOBaHME BaXKHO JUIA CO3JAHUS yJAOOHOIO I0JIb30BATEIBCKOTIO
MHTEp(EHca, MOTOMY YTO OHO TIOMOTAET:

MIPOBEPUTH pabOTOCIIOCOOHOCTH UJIeH nepes OOJBIIMMU 3aTpaTaMU BPEMEHHU U PECypPCOB;



OOHapyXUThb W HCIPABUTh MpoOJIeMbl YJOOCTBAa HCIONB30BAHMS, KOTOPbIE MOTYT
0CTaThCsl HE3aMEUEHHBIMU Pa3pabOTUYNKAMU;
" NOHATH MOBEJICHHE MONB30BATENEH K 00ECIeUNTS HAMTYUIINIA TI0Jb30BATENECKUI OIBIT;
ONTUMHU3HUPOBATH 3aTPAThl U COKOHOMHUTH BpEMs, UCKIIIOYAsi BO3MOXHBIE HENOYETHI 10
BBIITYCKa ITPOJTyKTa HA PBIHOK.

3amanue 2: PacckaxuTe O pa3iaMuHbIX MeEToJax cOopa J[JaHHBIX MpH MPOBEIACHHUU
10320 MITUTH-TECTUPOBAHUS U OLIEHUTE UX IP(PEKTUBHOCTD.

Ortger:

Mertoab! cOopa JaHHBIX IPU 103a0MITUTU-TECTUPOBAHUH BKIIIOYAIOT:

CopTupoBKa KapTOYeK — TECTUPOBAHUE U CO3/IaHUE apXUTEKTYpHI caiiTa.

BymaskHble IPOTOTUIIBI — OLIEHKA MH(POPMALIMOHHON CTPYKTYpPHI Ha paHHEH cTaauu.

Hudposble HU3KOIETANU3UPOBAHHBIE NMPOTOTUIBI — MPOCTasi HABUTaLUs U OIpaHUYECHHAS
oOpaTHasi CBSI3b.

BricokoneTanu3upoBaHHbple NPOTOTUIBI — IIOJIYYEHHE TOYHOW M  COJEP>KATEIBHOU
00paTHOH CBS3U.

OTtcnexxuBaHue KIMKOB — HHGOpMAIIH 0 Han00JIee YaCTO HAKMMACMbIX KJIABUIIIAX.

OTcnexxnBaHue B3IJIs1/10B — OINpeIeTIeHUEe IPUOPUTETHBIX 00JIacTei 1715 1MoJib30BaTeNeil.

JlaGopaTopHoe TeCTUPOBaHNE — BBIMOJIHEHNUE 3aJJaHUI C COOIIOJICHUEM CLIEHAPHSL.

OTHOrpaduyeckoe TeCTUpOBaHNE — HAOJIOACHNUE 3a M0JIb30BATENIIMU B pealibHOU cpejie.

[lonrotoBka nau3aiiHa pecrnoHAEHTaMH — pa3paboTka Ju3aiiHa C HCIOJIb30BaHUEM
IIPEIOCTABIIEHHBIX HHCTPYMEHTOB.

@oKyc-Tpynibl — 00CYX)ASHHUE MPOAYKTa ¢ TPYNION yYaCTHUKOB.

['myOvHHBIE WHTEPBBIO — JHYHBIE BCTPEYM C MOJEpaTopaMu IS  OOCYXACHUS
NOTpeOHOCTEH Mosb3oBaTenei.

O PeKTUBHOCTD ATUX METOJOB 3aBUCUT OT KOHKPETHOUW CUTYyalluH U IIeNiel TeCTUPOBAHMUS.
Bribop Meroma ompenemnsiercs cTaguedl pa3paOOTKHM TPOJYKTa, OKOHKETOM M  JOCTYIHOCTBIO

pecypcos.

3ananue 3: Kak cucteMaTu3npoBaTh U aHAJIU3UPOBAThH JaHHBIE, MTOJYYEHHBIE B pe3yJbTaTe
103a0muTH-TecTupoBanus? Kakvue MeTpuku cieyeT yUuThIBaTh?

Otser:

JIJist cucTemMaTH3aIiy | aHAIM3a TaHHBIX 103a0MIHTH-TECTHPOBAHUS CIIEAYHUTE 3TUM IIIaram:

Onpenenure  KaTeropud  JAaHHBIX:  BbIOGPUTE  TMEPEMEHHBIE, KOTOpPbIE  XOTHUTE
POaHAIM3UPOBATh, HANPUMEP, WIACHTU(UKATOP YIACTHUKA, HOMEp 3aJadd, CTaTyC 3aBEpIICHUS,
BpeMsI BBITIOJIHEHHUS, OLTUOKH, OIIEHKU YIOBIETBOPEHHOCTH U KOMMEHTAPUH.

CoszmaiiTe CTPYKTYpy TaOJIMIBI: MCIONB3yiTe ekTpoHHBIe Tabmuiel (Excel mmm Google
Sheets) mis mocTpoeHus TaONMIBI C COOTBETCTBYIOIIMMM CTOJNOLAMHU JUISl Ka)XJOH KaTeropuu
JTAHHBIX.

3anonHuTe JaHHbBIC: BBEAUTE MH(POPMAIIMIO B SYCHKHU TaOIHIIBI AJIs KaXKIOrO y4acTHUKA U
3a/1aHusl.

[Ipoananu3upyiiTe JaHHBIE: U3YUYUTE BCIO HHGOPMAIIUIO, COOPAaHHYIO B XOJ€ TECTHPOBAHMUS,
OTpeNeTUTe  KIIOUEBBbIE MOKa3zaTenu  (BBINOJIHEHHME  3a7a4, BpeMs, dYacToTa OHIMOOK,
yIA0BJIETBOPEHHOCTH MOJIB30BATENEH, KOMMEHTApUH) U CyMMHPYITE KOJTMYECTBEHHBIE TaHHbBIC.

[Ipoananmu3upyiiTe  KaueCTBEHHbIC  JAHHBIC:  MPOBEAUTE  TEMATHYECKUN  aHAIMU3
KOMMEHTapueB U HaOJIOJIEHUH TOJB30BaTENeH, BHIIBUTE MOBTOPSIONIMECS TEMBbI, MPOOJIeMbl U
3aKOHOMEPHOCTH.

['pynnupyiite u KaTeropu3supyiTe pe3yibTaThl: paclpelelnTe pe3yabTaThl Mo (PYHKIHUIM
WJIM TeMaM OLIEHHMBAEMOTO TIPOIYKTa.

Onpenenure MPUOPUTETHI: PaCCTaBbTE MPUOPUTETHI JIJIsl BBIIBJICHHBIX MPOOJIEM F03a0MIUTH
Ha OCHOBE CTETIEHU CEPbE3HOCTH, YACTOTHI BOSHUKHOBEHHUSI U BIIUSIHUS HA TOJIb30BATEIIbCKUN OTIBIT.

CoctaBpTe OTUE€T: MpEACTaBbTE pe3yJbTaThl TECTUPOBAHUS C YyKa3zaHUEM MpoOieM,
PEKOMEH/IalUi 110 YJIYYIIEHUIO U TIPUOPHUTETOB.



3amanne 4: Kakue OBIBaIOT THIBI OMMOOK TOJB30BATEIE TIPH B3aUMOJCHCTBUU C
uHTEepdeiicoM, KOTOpble MOTyT OBbIThb BBISBIEHBl C IOMOIIBIO F03a0MIUTU-TECTUPOBAHUS?
[IpuBeauTe mpuMepsl Ka>KJ0ro TUMA.

Ortser:

1. Tumbl omubOK moNIb30BaTENEC NpH B3aUMOAECHCTBUM C HUHTEp(ErcoM, BBISBISEMBIX C
MIOMOIIBIO F03a0MIINTH-TECTUPOBAHUS:

2. Crpykrypa: OTCYTCTBUE JIOTUKM WIM JyOnupoBaHHe »3ieMeHTOB. [lpumep: Hanuuue
HECKOJIbKUX (DOPM perucTpaluy Ha caifre.

3. Tlouck: He3ameTHbIN WK HeYIOOHBIH. [Ipumep: oTCyTCTBHE MOACKAa3KU IPU BBOJE TOMCKOBOTO
3ampoca.

4. XneOGHble KpOUIKU: OTCYTCTBUE WJIM pACIONIOXKEHHE BHE 30HbI Buaumoctu. IIpumep:
HEBO3MO>KHOCTb OTCJIEIUTH IyTh K HY’KHOH CTpaHMIIE.

5. JlucTuHr: oTCYyTCTBHE MOAPOOHBIX ONMKCAHUM TOBapa, yclyru wiu ueH. [Ipumep: TpyaHocTH C
OIIpEEIEHUEM CTOMMOCTHU TOBApa.

6. OdopmiieHne 3akasa: 4eJIOBEKY MpearaeTcsi MPOUTH HECKOJBKO ATAmoB JUisi 0OpMIICHUS
3aka3za. [IpuMep: ciokHas nmpoueaypa perucTpaum.

7. Tekctbl: OTCYyTCTBUE a03aneB U (popMaTUPOBAHUS, HEIOCTOBEpHAs MH(OpMaIUs, HET OJOKOB
JUIs BBIAETICHUS TJIaBHOM MH(OpPMAaLUU WM 10A3arojoBkoB. [Ipumep: 3amyTaHHOE OmMcaHue
TOBapa WM YCIyTH.

8. Busyammzauusa: HET MeIuaMaTepUasoB, CONPOBOXKAAIOIIMX TEKCTHI, B PE3YJIbTATE TEPSETCS
uHTEpec K u3ydeHutro uHpopmanuu. [Ipumep: oTcyTCTBHE H300pa)K€HUM WM BHUJEO I
JEMOHCTpPALMK TOBapa.

9. Jluzaiin: ciumkoM mnéctpoe opopmiieHHe ¢ OONBIIMM KOJIHMYECTBOM JETaliel, He MMEIOIINX
MPAKTUYECKOr0 3HAa4YeHHUs M HE HEeCYHIMX NOJb3bl Juis mocerutenedl. Ilpumep: u30bITOK
aHUMAIIK WM MUTAOLIUX JIEMEHTOB.

10. CxkopocTh 3arpy3ku: pecypc 3arpykaercs ciaviukom aonro. [Ipumep: MemieHHas 3arpyska
CTpaHHUII caiTa.

11.404 crtpanuna u OWTBIE CCBUIKM: HEraTUBHO BIUSIOT Ha pamxkupoBaHue. [Ipumep:
HEKOPPEKTHBIE CChUIKM Ha CTPAaHULAX CailTa.

12. AnantuBHas BEpPCTKa: HEYJOOCTBO NMpH UYTEHMU caiiTa ¢ MOOWIBHBIX ycTpoicTB. [Ipumep:
poOIEeMBI C 0TOOpaKEHUEM CaiiTa Ha KpaHaX CMapT(OHOB.

13. Kamya: ciaumkoMm ciokHast wiu HeyaoOHas. Ilpumep: kamua, TpeOyromasi oT IMOJIb30BaTeNs
BBITIOJTHEHUS! CJIOKHBIX AEMCTBUM JUIsl TOATBEPKACHUS PETUCTPALIUH.

14. Knonku: Ha caiite ecTb HepaboTaroue KHONKU. [IpuMep: KHONKH, KOTOPbIE HE BBINOJHAIOT
CBOUX (PyHKITHIA.

15. [lonaepxkka: OTCYTCTBHE OHJIAliH-4aTOB MO0 OHM Hepabouue. [Ipumep: HEBO3MOKHOCTH
CBSI3aThCS C TEXHUYECKON MOAIEPIKKOMN canTa.

16. UnTepodeiic: 60ib10€ KOJIUYECTBO LIBETOB, HEY100HBIE WIPU(THI, CIOXKHBINA Au3aiH. [Ipumep:
3alyTaHHbIE MEHIO M HABUTaLlUs 1O CAUTYy.

3aganue 5: OnpenenuTe Ueir TECTUPOBAHMS HH(POPMAIIMOHHON CHCTEMBI.

Llens TecTUpOBaHMS: TIPOBEPUTH KOPPEKTHOCTH PabOTHI CHCTEMbI OPOHUPOBAHUS aBUAOWIICTOB.
OTBeT: 11 JOCTHKEHHS ATOH 1IN HE0OXOAUMO MTPOBECTH TECTUPOBAHUE (DYHKIIMOHAIEHOCTH
CHCTEMBI, BKJIFOUYasi PETHCTPALMIO MOJIb30BaTENeH, IOMNCK U OPOHNPOBAHNE aBUAOWIIETOB, OIUIATy U
NOJTBEpKIeHIE OPOHUPOBAHUS, a TAK)Ke 00padOTKY BO3BPATOB M H3MEHEHUI.

3ananue 6: Onpenenure CTpaTerui TECTUPOBAHUS.

CrpaTerus TeCTUpOBAaHUS: MOIYJIbHOE, HHTETPAIIMOHHOE U CUCTEMHOE TECTHPOBAHUE.

OTBeT: MOAYJBbHOC TCCTUPOBAHUC MTPOBOAUTCA JIA MMPOBEPKU OTACIBbHLBIX KOMIIOHCHTOB CUCTEMBI,
MHTETPallMOHHOE TECTUPOBAHNE — JJIsl TPOBEPKHU B3aMMOJCHCTBHS MEKIY KOMIIOHEHTaMH, a
CUCTCMHOC TCCTUPOBAHUC — IJIA IPOBCPKU paGOTBI CHUCTEMBI B LICJIOM.

3ananue 7: CoctaBbTe rpaduK TECTHPOBAHUSI.

['paduk TecTupoBaHUS:

aTam 1: MOIyJEHOE TECTUPOBAHNE OCHOBHBIX (DYHKITHI cucTeMbl (1 Henens);

9Tan 2: UHTETPallMOHHOE TECTUPOBAHUE B3aUMOICHCTBUS KOMIIOHEHTOB (2 Henemnn);



9Tan 3: CUCTEMHOE TECTUPOBAHME U UCTpaBiieHUe OoHOO0K (3 Hexenn).
OtBert: rpaduK TECTUPOBAHMS JOJKEH OBITh COCTaBIIEH TAKMM 00pa30M, YTOOBI 00ECTIEYUTh
CBOCBPEMECHHOC BEIIMMOJIHEHNE BCEX 3TAIIOB U YCTPAHCHUC BO3MOXKHBIX OIITHOOK.

3amanne §8: Kakne mpuHITUIIBEI COCTABIICHUS XOPOIINX CIIEHAPHEB MOJIH30BaTEILCKOT0 HHTEpdeiica?

OTBeT:

[IpuHIUIIBI COCTABIICHHS XOPOITUX CIICHAPUEB MOJIB30BATEILCKOTO HHTEp(eiica:
OnpeneneHue 1eIeBOl ayIMTOPUU U MPOPadOTKA MOPTPETA KIMEHTA.
BBIHCH@HI/IG HpI/I‘II/IH, 110 KOTOpLIM I10J1b30BaTCIIN HpI/IXOHSIT Ha CaI>'IT, " Uux ueneﬁ.
ITomaroBoe onucanue JOCTHKEHUS 1ieJIeH MOIB30BaTEIISIMH.
Coznanue noiab30BaTeNbCKUX UCTOPHM, KOHIENTYalIbHbIX U KOHKPETHBIX CLIEHApHUEB.
Pa3paboTka clieHapueB HCIONIB30BAHMS, OMUCHIBAIONINX TOJIH30BATEILCKUM OMBIT 10
[maram.

MR

3amanne 9: Kakue METOAWKH WCCIIEAOBAaHUS F03a0MIMTH MOTYT NMPHUMEHSTHCS Ha CTaUU
OPOTOTUNHPOBaHUs UHTepderica?
Ortger:
Ha cragum nporotunupoBaHus MHTEpdelica MOTyT MPUMEHATHCS CIEAYIOIINE METOJUKH
MCCIIEI0BaHNs FO3a0MITUTH:
(boKyc-rpynsbl;
rryounHoe uHTepBhio (Customer Development);
pOBEpPKa KOHIIETIIIH;
NpUBJICUYEHHE K TPOEKTHPOBAHHUIO;
AUTPEKUHT;
aHaJIN3 KIIMKOB;
AKCIIEPTHBIN 0030p.

3aganue 10: Kakue mnpeumyiiecTBa HMMeeT NpOBEIEHHE HO3a0UIMTU-TECTUPOBAHHS B
peanbHOM cpefie MoIb30BaTeNs, a HE B UCKYCCTBEHHBIX YCIOBUAX JIabopaTopuu?

Ortser:

[IpenmymiecTBa npoBeieHUs 103a0UIUTH-TECTUPOBAHUS B PEaIbHON CpeJie TOIb30BaTEINS:

[TonmyuyeHne 0ObEKTUBHOM U TOYHOM OILIEHKH B3aMMOJIEHCTBHS C TIPOLYKTOM.

Bo3moxHOCTD Ha6J'IIOI[aTB 3a pCaJIbHbBIM IMOBCACHHUEM MOJB30BaTeNIed M UX pC€akuusiMn Ha
IPOAYKT.

C60p OCHHBIX OT3BIBOB U HpGI[J'IO)KCHI/Iﬁ oT HOJ'II:3OB3,T€J'ICI>1, 4TO IOMOracT YyJay4dlIUTb
HPOAYKT.

VYu4ér ocobeHHOCTEH 11e/1IEBOM ayJUTOPUH U €€ IPEAIOYTEHHM.

B03MOKHOCTb BBISIBUTH U YCTPAHUTh IPOOJIEMbl HA PAaHHUX CTaJUAX Pa3pabOTKH, SIKOHOMS
BpEMA U ICHbI'U.

Co3naHue HMHTYUTHBHO IOHATHOTO M YAOOHOro AM3aiiHa, CTUMYJIMPYIOLIEro CIpOC Ha
HPOLYKT.

3amanue 11: Kak MOXXHO yJIydlIMTh MOJIb30BATEIBCKUI MHTEPQEIic Ha OCHOBE pe3yJIbTaTOB
103a0MIMTH-TecTpoBanus? Kakue maru cienyer npenpuHsITh Ha OCHOBE MOJTY4YEHHBIX TaHHbBIX?
Ortger:
YroObl yIy4IINTh IOJB30BATEIbCKUM HHTEpdeiic Ha OCHOBE pEe3yJIbTAaTOB F03a0MIUTH-
TECTUPOBAHUS, CIEIYHTE IIaram:
1. Ilpoananusupyiite nosiydyeHHbIE JaHHbIE M OIpPEJEIUTE OCHOBHBIE MPOOJIEMBI U
ciabble MecTa MoJIb30BaTEeNILCKOT0 HHTEpdeiica.
2. Pa3pabotaiiTe uiaH H3MEHEHHIA U YIIYUIIICHU Ha OCHOBE BBISIBIICHHBIX MPOOJIEM.
BaeapuTe mpeiokeHHbIe H3MEHEHUS B TT0JIb30BaTENILCKUI HHTEpdeETiC.
4. TlpoBenure MOBTOPHOE 103a0MJIMTH-TECTHUPOBAHUE OOHOBIEHHOrO HHTEpdeiica,
9TOOBI OLIEHUTH (PPEKTUBHOCTh N3MEHEHH.
5. Baecurte OONOIHUTENBHBIE KOPPEKTUPOBKHU M YJIY4YLICHHWs Ha OCHOBE PE3YJbTaTOB
IIOBTOPHOT'O TECTUPOBAHUS.
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6. IloBTopsgiiTe ATOT mpolEecC 0 TeX MOp, MOKa IOJb30BaTENbCKUIl HHTEpdEic He
CTaHET MaKCUMAJIbHO YAOOHBIM U MHTYUTHUBHO MMOHATHBIM JJISl TIOJIb30BaTENEH.

3amanue 12: Pacckaxure O NPUHIMIIAX, KOTOPbIE MOMOTYT CO3JaTh <«JIPYXKETIOOHBIID)
MOJIb30BATEILCKU ~ WMHTEpPENHC, KOTOphId OymeT yaoOeH s MaKCHMaJIbHOTO — YHCIA
10JI30BATENIEH.
Ortser:
[TpuHIUMBI, KOTOPBIE TOMOTYT CO3JaTh JPY>KETIOOHBINA MOIB30BATENbCKUIA HHTEPdEIC:
1. VHTyuTHBHAs SICHOCTh: MOHATHBIM U JIOTUYHBIA UHTEp(eElc, rae cpa3zy BUIHO, Kyda
HaXXUMaTh U 4TO J€JaTh.
2. llpencka3yeMocTb: pacHOJIOKEHHE DJIeMEHTOB U (yHKUMH Ha  CTpaHUIE
COOTBETCTBYET OKUJAHUSIM I10JIb30BaTELS.
3. MuHuMManu3M: OpPOCTOTAa M JAKOHUYHOCTb Ju3aiiHa, 0€3 JIMIIHUX JJIEMEHTOB H
CJIOKHBIX MEHIO.
4. CkopocTb 3arpy3Ku: CTpaHHIIbl Irpy3aTcs ObICTPO, YTOOBI MOJB30BATENHN HE TEPSIU
TEPIICHHUE.
5. TepnumocTs K omuOKam: uHTepdeiic MO3BOISET IOJb30BATENSIM COBEpIIATH
OLIMOKU U MPEIOCTABISACT MOJCKA3KH Il UX UCTIPABJICHUS.
3ananue 13: KakoBbl KpuTepUM M IOKAa3aTelIM OLIEHKH KayeCTBO IOJb30BATEIbCKOTO
uHTepdeiica?
Ortser:
Kpurepun n nokasarenu olleHKH KauecTBa M0JIb30BaTeNIbCKOro HHTepdeiica BKIIOYAIOT:
1. Tlapamerpsl BU3yaabHOro 0hOpMIIEHUS: IBETOBAsI raMMa, KOHTPACTHOCTh, pa3Mep U MpUPT
TEKCTa, UCTIOJIb30BaHUE NU300paKeHUI U rpaMuecKuX JIEMEHTOB, CTUIb U IU3alH.
2. Ilapamerpbl (YHKIMOHAJIBHBIX BO3MOXKHOCTEH: (YHKIMOHAIBHOCTD, A(PPEKTHBHOCTD,
Ha/IEKHOCTb, y100CTBO UCIOJIb30BAaHUS, COBMECTUMOCTb.
3. TlapameTpbl KauecTBa B3aMMOACWCTBUS TOJIH30BATENS C MOJIB30BATEIBCKIM HHTEphercoM:
BO3MOKHOCTH  B3aUMOJICHCTBHS, OT3BIBUMBOCTh, OOpaTHas CBsA3b, IPO3PAYHOCTb,
YIOBJIETBOPEHHOCTD IOJIB30BATEIIS.

3amanue 14: UTo MOHUMAFOT IO SPrOHOMHUYHOCTBIO MTOJIB30BATEIILCKOTO HHTEpQetica?

OtsBer:

[Tox proHOMUYHOCTBIO TIOJIH30BATEIIBCKOTO UHTEep(delica MOHUMAIOT YI00CTBO U MPOCTOTY
B3aUMOJICHCTBUS MOJb30BATENSl C KOMIBIOTEPOM WM APYTMM YCTPOMCTBOM. DTO O3HAYAET, YTO
uHTep(delic JOKEH OBITh WHTYUTHUBHO TOHSTHBIM, HEIPOTHBOPEUYMBBIM, BU3YAITH3UPOBAHHBIM, C
XOpOIIEH CHCTEMOI HaBUTalluU M MOAIEPKKON MOJB30BaTENs.

3amanue 15: UTo MOHUMAFOT 10T KA4€CTBOM I10JIh30BaTEILCKOr0 HHTEpdeiica?

OTBeT:

KadectBo momb3oBatenbckoro uarepdeiica (Ul) — 310 crenenp, B KOTOpo uHTEpderc
NPOrPaMMHOTO  MPWIOKCHHS  yJOBJICTBOPSET IMOTPEOHOCTSM  TOJB30BaTeNel, oOyerdaer
BBIMIOJIHEHHE 3aJ]a4 ¥ TMOBBIIIACT YJIOBICTBOPEHHOCTH I0JIb30BATENCH OT B3aMMOJICHCTBHS C
IPOLYKTOM.



6. IUCT COI'JTIACOBAHUSA
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(moxmnuce)

(moxrucs)

(moxmce)



