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AHHOTaNINA

Huctummuaa «M-Ky0 TEXHOJIOTHH YIpPaBIEHUS PUCKAMH» BXOJIUT B 00pa30BaTEIbHYIO
IPOrpaMMy BBICILIEr0 00pa30BaHUs — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
cnennansHoctu 09.04.03 «Ipukmnagnas undopmaTuka » HampasieHHOCTH «KopnopaTtuBHbIe
nH(popMaInMOHHBIE cCUCTeMbD». Jluciummimaa peanusyercs kadeapoit «Ne82».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-3 «CnocobHocTh 00ecnieunBaTh OPraHU3alMOHHOE U TEXHOJIOrHYecKoe o0ecreueHme
mporecca KOHTPOJISl Ka4ecTBa B paMKax yIpaBlieHUs paboTaMm

Copep:xanue TUCHUILUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBA3aHHBIX ¢ JIB-aHanu3 pucka
COCTOSTHUS HMH(OPMAIIMOHHBIX cucTeM, JIB-mporHo3upoBaHWe pucka B MPOCTPAHCTBE
COCTOSIHMM, AuHaMUYHOCTH JIB-monenel pucka, ompenelieHHME HaaeKHOCTH M kadectBa MC
HAXOXJICHUS CUHTE3 BEPOSATHOCTECH COOBITHIA, a TakKe IPUHUMATh PEIICHUs Ha OCHOBE
MaTeMaTUYECKOT0 anmapaTa Jilsl pa3TuYHbIX 00JacTei.

[IpenogaBanue MUCHUIUIMHBI TPEIyCMATPUBACT ClIeAyIOmuUe (HOPMBI OpraHH3aIUH
yueOHOro mpoiecca: 1adopaTopHble paboThl, IPAKTUUECKUE 3aHATHUS, CAMOCTOSTENIbHAs paboTa
CTYyJICHTA.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTECTAIUs B (hOpME DK3aMEHA.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
[TnpuobpereHue TeopeTudeckux 3HaHUN U GOPMUPOBAHUE NMPAKTUYECKUX HABBIKOB U YMEHUN
MarucTpaHTa B 00JACTH COBPEMEHHBIX MHTEIUICKTYAIbHBIX TEXHOJOTHUH YIPaBICHUS PUCKAMU U
HEOIPEACNEHHOCThIO B IENIAX PACIIUPEHUS MEXAUCUUIUTMHAPHBIX 3HAHUNU MO NPOGUIBHBIM
JUCITUILINHAM y4eOHOTO TUTaHa.

1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa3oBaTesbHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabnue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIINH U UHAUKATOPOB UX JOCTHXKEHUS

Kareropus (rpynna) Kon u Koxa v HanMeHoBaHME HHIMKATOPA JOCTHIKEHUS
HauMEHOBaHUE
KOMIIETEHIIH KOMIIETEHIH
KOMIIETEHIIMH
ITK-3 CnocobHOCTh
obecrieunBaTh
[1K-3.Y.1 ymeTh 11aHupOBaTh, PACIPENEATh
OpraHU3alMOHHOE U
paloThI U BBIJIEJIATH PECYPCHI B paMKax
TEXHOJIOTUYECKOE
[Tpodeccuonanbhble 06ECIEUCHIE yIpaBJIeHUs paboTaMu IO CONPOBOXKICHUIO U
KOMIIETEeHIIUH npoeKTamu co3anus (Moaudukanum) MC
nporecca KOHTPOJIS
[1K-3.B.1 BnageTh HaBbIKaMU BHEIPEHUS
KayecTBa B paMKax
MHCTPYMEHTOB U METOJ0B KOHTpOJIs KayecTBa MIC
yIpaBJIeHUS
pabotamu

2. Mecro nucturuiiHbEL B cTpykType OI1
JucuunnmHa MoxKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCHUTUIAH:
— « MaremMarnueckoe METOIbl U MOJEIN IPUHATHS PEIICHUN
— OKOHOMHKO-MaTeMaTUYECKHE MOJICTH YIIpaBICHUS

3HaHMs, TOJNyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U MOT'YT UCIIOIb30BATHCS IIPU U3YYEHUU IPYTUX JUCLMILINH:
« MHTENnNneKTya bHbIi aHAJIN3 TaHHBIX

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
JHlanapie 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJIO0EMKOCTH 110 ceMecTpaMm) MPeICTaBICHBI B
Taommie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKkocma ouCUuUnNIUHLL, 4/ 144 4/ 144

3E/ (1ac)

U3 Hux uacoe npakmuueckoii n0020Mo6KuU 16 16




AyoumopHule 3aHamus, BCEro Jac. 16 16
B TOM YHCIIE!

nexuuu (JI), (gac)

npaktuueckue/cemunapckue 3ansarus (113), 5 3

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 8 8

KypcoBoi nmpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 119 119
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHUIN 9K3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasienbl, TEMBI AUCIUTLIHHEL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (dac) ("ac)
Cewmectp 4
Pasnen 1HanexHocTs 1 kauectBo B IC. MeTtobl 2 30
oreHku puckoB B IC
Pasnen 2. [lnanupoBanue pador 1o cosnanuto MC 6 20
Paznen 3. TexHonoruu ynpapieHUs PUCKOM B 2 20
CTPYKTYPHO-CJIOKHBIX CHCTEMAX
Pasnen 4. Buabl TecTUpOBaHUS 2 20
Paznen 5. Monenu kauectsa I10O 4 29
Hroro B cemecTpe: 8 8 119
Utoro 0 8 8 0 119

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
oOydJarlolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHI/Ie Pa3acyioOB U TCM JICKIHMOHHOI'O MUKJIa

Howmep paznena HasBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Y4eOHBIM IJIAHOM He NPe1yCMOTPEHO

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIUILIE S.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Tembl DopMBbI o
Ne TpynoemMKOCTh, |IIPAKTUYECKOM| pasaena
IPAKTUYECKUX IIPAKTUYECKUX
/1 o ” (dac) MOJATOTOBKH, | JTHUCIIHII
3aHATAN 3aHATAN
(Jac) JIUHBI

Cemectp 4




1 Onpenenenue 3aHsTHE 110 4 4 3
TpeOoBaHU MOJIETTUPOBAHUIO
peCypcoB, PUCKOB peaJbHbIX YCIOBUI
2 [IpoekTupoBanue MOJICITUPOBAHUIO 4 4 4
CUCTEMBI pEATBbHBIX YCIOBUI
Bcero 8 8
4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
No TpynoeMKoCTb, | IPaKTUYECKOU | pa3aena
HaumenoBanue nabopatopHbix padboT pyA - | TP pas
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 4
1 [TpakTrueckas peanusaius 3a1a4u 4 4 2
2 Hanucanue tectoB 4 4 3
Bcero 8 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosiTensHON paboThI M €€ TPYI0EMKOCTh MPUBEIEHBI B TabnuLe 7.

Tabauna 7 — Busbl caMmocToATenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrostensHOM paboTh
qac qac
1 2 3
M3yueHne TeOpeTHIecKOro MaTepuasia
qucturiaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3) 60 60
Brinonnenue pegepata (P)
IToAroToBKa K TEKYyIIEMY KOHTPOJIIO 19 19
ycneBaemoctu (TKY)
Jomamuee 3amganne (/13)
KonTponbabie padotsl 3a04HIKOB (KP3) 30 30
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Beero: | 119 119

5. IlepeueHsb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEITLHOM PabOThI 00YUAIONMINXCS TT0 TUCIUIUIMHE (MOJTYITIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON pabOThl 00YyYaromMXCsl yKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX HU3AaHUI

Komiuectso
9K3EMIUTIPOB B
Ugll_ﬂiﬁ)/ cc bubnuorpadudeckas ccpuika 6H(6KJ];2§:KG
HJIEKTPOHHBIX
AK3EMILTSIPOB)
URL: URL: Hcaes, I'. H. YnpasieHue kauecTBOM DneKTpoHHas
https://znanium.ru/c | nuHpOPMAIMOHHBIX cUCTeM : yuyeOHOe mocodue / I'.H. oubimoreka
atalog/product/2087 | McaeB. — Mocksa : UHO®PA-M, 2024. — 248 ¢c. — «GHAHUYM»
268 (Bricmiee obpazoBanue: bakanaspuar). — DOI
10.12737/19428. - ISBN 978-5-16-011794-2. - Tekcr :
anexkTpoHHsbId. - URL:
https://znanium.ru/catalog/product/2087268
URL: URL: Usnues, C. H. Cankun, JI. A. KomnbiorepHsie ceTu. DneKkTpoHHas
https://znanium.ru/c | Texuosoruu ceTeBbix uHTEpdeiicos. [Iporpammuoe OouboTeka
atalog/product/2169 | obecnieueHue U METOIbI AUATHOCTHKH : y4eOHOE «3HAHHYM»
706 nocodue / 1. A. Cankun, C. H. UBnues, A. B.
[Tantenees. - Mockaa ; Bonorna : Undpa-Unxenepus,
2024. - 220 c. - ISBN 978-5-9729-1917-8. - TekcT :
anekTpoHHBbIH. - URL:
https://znanium.ru/catalog/product/2169706
URL: Tpery6, 1. B. UMuTanimonHble MOAETU NPUHATHUS DneKTpoHHas
https://znanium.com | pemienuii : yae6Hoe mocodue / U.B. Tpery6, T.A. OubIMoTEeKA
/catalog/product/103 | I'opomaukoBa. — MockBa : UHOPA-M, 2020. — 193 | «3HaHHYM»
0572 c. + Jlom. maTepuansl [ DIeKTpOHHBIN pecype]. —
(Boicmiee o6pazoBanue: Maructpatypa). — DOI
10.12737/1030572. - ISBN 978-5-16-107845-7.
005.5 KapaceBa, Exarepuna liBaHOBHa (KaHJ. 3KOH. | 5
K 21 HayK).
TexHonmoruu  ympaBieHHs  PHCKOM yueOHo-
Metonudeckoe nocodue / E. . Kapacesa ; C.-Iletep0.
roc. YH-T adpoKocM. mnpubopoctpoeHus. - CaHKT-
[lerepOypr : Uzn-Bo I'VAII, 2019. - 93 c. : puc., Tabm. -
bubmumorp.: c. 91 - 92 (13 HasB.).
https://e.lanbook.co Puck-moznenu nHPOpPMALIMOHHONW 0€30MacHOCTH : | DJIEeKTPOHHAs
m/book/191006 yueOHoe mocobue / A. A. Kopuuenko, C. B. | guémuorexa
Kopuuenxko, A. I1. I'myxos, M. JI. I'myxapeB. — CaHKT- |  Tagpy

[erepoypr : MI'YIIC, 2021. — 79 ¢. — ISBN 978-5-
7641-1578-8. — Tekcr : snexTpoHHblid /  Jlanp
JJIEKTPOHHO-OMOMmMoTeyHass  cuctema. —  URL:

https://e.lanbook.com/book/191006




7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb OJIIEKTPOHHBIX O0pa30BaTENBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «MHTepHeT»

URL aapec HaumenoBanue
https://pro.quap.ru poryart

https://Ims.quap.ru/new | smc

8. Ilepeuenr MHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3YeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEJCTAaBICH B
tabmure 11.

Tabauna 11— Ilepeuenb HHGOPMALITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CoctaB  MaTepUMAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, pecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)
1 | KomnbroTepHblit Kace Jlenc. Ayn.1406-
1411(15 xomm)

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHSI IPOMEKYTOTHON aTTeCTaIlUN

Bug HpOMC)KyTO‘lHOﬁ aTTCCTallu HCpC‘-ICHB OILICHOYHLIX CPCACTB

DK3aMeH Cnucok BOMpoCoOB K AK3aMEHY;
TecTsl.



https://pro.guap.ru/
https://lms.guap.ru/new

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cHOpMHUpPOBAHHOCTU
KOMIIETEeHIIUH, KoTopas puBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabauna 14 —Kputepuu ouleHKH YpoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIUIN

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEI0BATEILHO M TPAMOTHO €r0 U3JIaracT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUUCCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00y4Jaromuiicsi TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHS C IPAKTUYECKOH JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— c1abo apryMeHTHUPYET HayIHbIE MTOJI0KEHNUS,

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 00OOIICHU;

— YaCTHYHO BJIAJEET CUCTEMON CIIEIMAIU3UPOBAHHBIX OHSITHII.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIAOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

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

Kon

Ne n/m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHAMKATOpa

[IK-3.V.1
OTansl MIaHUPOBAHUS PadOT MO CO3JaHNI0 HHPOPMALIMOHHOM
CUCTEMBbI

Onpenenenue TpeboBaHMM

Onpenenenre pucKOB MPOEKTa

METO/JIbl JUIsl OEHKH U PacIpelelIeHHs pECYPCOB B IIPOEKTE.




3aMHTEPECOBAHHBIE CTOPOHBI
KoHTposb HCIIOTHEHNS IPOEKTA, BPEMEHHbBIE PECYPChI

FOHHUT- TECTHI
WHTETPAI[IOHHBIC TECTHI
MIPUEMOYHBIE TECTHI
mopenbs MakKoia
Monens boema
Monens kauectBa FURPS.
Mogens T. 'mnOa
Mopens kauectBa mo 'OCT 28195-89
Monens kauectBa ISO 9126.
Monens kauectBa IEEE 1061
Mopgaens Ipomu
Mogaens GQM
DHTpPONUIHBIN noaxo K kadectBy [10
BTL-Monenu napHbIX CpaBHEHUN
Yro mokaseiBaroT Moenu logit/probit, Kakue pemeHust MOKHO
MIPUHSTHh Ha UX OCHOBE

I1K-3.B.1

Bompocsr (3amaun) st 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3ayera

Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPELYCMOTPEHO

[lepeuenp TeM [ KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpPCOBOIO IPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

KYpCOBOil pabOThI

[TpuMepHBIii epedeHb TeM Il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IJIAHOM HE IPEYCMOTPEHO

Bompocer it mpoBeleHUsST TIPOMEXKYTOYHOW AaTTECTAllMM B BHJE TECTUPOBAHHUS
npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

o Kon
Ne i/t [IpuMepHBIi IEPEUYEHBb BOIPOCOB JJIs1 TECTOB
VHJIMKaTopa
1 Tun 3apanus: 3amanus ¢ BEIOOPOM OAHOTO MpaBmibHOTO OTBeTa, B | [IK-3.B.1

TOM YHCJIe ¢ ero 000CHOBaHUEM

Wncrpykuus k tuny 3ananuto: [IpounTaiite Tekct, BeiOepute
MpaBUJIbHBIE BApUAHThI OTBETA U

3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
TekcT 3a1anus:

B Python 1u1st aBTOMaTH3MPOBAHHBIX IOHUT TECTOB MPUMEHSIETCS
CJIEYIOINE HHCTPYMEHTHI

1 junit

2 unittest

3 github

4 NUnit

2 Tun 3aganus: 3a1anus ¢ BEIOOPOM HECKOIBKHUX MPaBUIHHBIX




OTBETOB, B TOM YHCJIE C €TO
000CHOBaHUEM

Wuctpykuus k Tumy 3ananuto: [IpounTaiite TeKkcT, BIOEpHUTE

IIpaBUJIbHBIC OTBCTHI U 3AIIMIINUTC

apryMeHTbl, 000CHOBBIBAIOIIE BEIOOP OTBETA.
Texcr 3aganus: [Ipu npoxoxaeHnn aBTOMaTU3UPOBAHHOTO
TECTUPOBAHUS MOXKET MOSABIATHCS CIEAYIOIUE KAPTUHKHU

1. KpecTHK B KPaCHOM KpYXKKe
2.rajka B 3€JICHOM KPYXKKE»

3. KPECTHUK B 3€JIEHOM KpYyXKKe
4. «+» B MUHEM KPYXKKE

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX1011 O3ULINH,

TAaHHOU B

JIEBOM CTOJIOIE, 10A0EPUTE COOTBETCTBYIOILYIO TO3UIUIO B IPABOM

CTOJIOIE)

ConocraBbTe Ha3BaHUE MoJienel ynpasineHus kauectsoM MC u ux

0COOEHOCTH:

1 B Mmozxenu xapakTepuCTUKU
Ka4yecTBa pas/ielIeHbl Ha TPU
TPYIIIbL:

-dakTops! (factors), KoTopbie
OIHCHIBAIOT IPOTPAMMHYIO
CHCTEMY C MO3ULUI 110JIb30BaTENA
U KOTOPbIE 33JaI0TCS
TpeOOBaHUSMU;

- Kpurepuu (criteria), koropbie
OIKCHIBAIOT IPOTPAMMHYIO
CUCTEMY C MO3ULINN pa3paboTuuka
U KOTOpBIE 331al0TCs KaK LeJIn;

- Metpuku (metrics), KOTOpbIe
UCTIOJIB3YIOTCS JUIS
KOJIMYECTBEHHOTO OITUCAHMS
Ka4yecTBa, TO €CTh €10 U3MEPEHUs]

A . Moxeas MakKoita

2 B 9T0ii MOJIeNN OlIeHKa KayecTBa
IIPOrPaMMHBIX CUCTEM OCHOBAHA Ha
TPEXYpPOBHEBOM PAaCCMOTPEHUH.
VYposens nenu (goals) — To, uTo
M0JIb30BATENb JKEIaeT BUJETh B
IpOTrpaMMHOM 00eCTIeUeHUH.
Yposens atpudyToB (attributes) —
cBoiictia [10, oTpaxkaroniue
npUOIIKEHNE K LENSIM.

VYpoBeHb MeTpuk (metrics) —
KOJIMUECTBEHHBIE XapaKTEPUCTUKHI
CTETIEHU HAJIMYUs aTpuOyTOB

b . Moguens kauectBa ISO 9126

3 aTa MOJIeNTh OPHEHTHPOBAHA HA
HOJIEPIKKY pa3paboTKH
HPOTPaMMHBIX CHCTEM, OHA
npezcTaBisieT coboit Habop U3
TpeX MOJIETH Ka4eCTBa: MOJETb
KauyecTBa TPeOOBaHUH, MOJICIIh

B «Mogens dpomm»




Ka4ucCTBa IIPOCKTA U MOJICJIb
Ka4ueCTBa pcain3alu.

4 3agada >TOU MOJEIIN KauecTBa - I' Mogens GQM
CIIY’)KUTh OCHOBOM Il BRIPAOOTKH
penieHuit o0 yrnpaBieHUN
mporeccamMmu pa3paboTKU CUCTEMBI
Ha OCHOBE M3MepeHui. Mopenb
MMEET UepapXUyecKylo
TPEXYPOBHEBYIO CTPYKTYPY: -
KOHIIETITYaJIbHBIM YPOBEHB — IIEJIH,
- OIepaIMOHHBIA YPOBEHb —
BOIIPOCHI, KOTOPBIE UCTIOIB3YIOTCS
JIUISL OIIMCAaHMS CIIoco0a
JOCTIDKCHHMS IEJICH, a TakKe
XapaKTepU3YIOT OOBEKTHI
M3MEPEHUI B COOTBETCTBUU C
BBIOpaHHBIM (DAKTOPOM KauecTBa
ONHMCHIBAIOT UX KA4E€CTBO C
HEKOTOPOW TOYKH 3PEHUS, -
KOJIMYECTBEHHBIN YPOBEHD —
METPHUKH, KOTOPBIC TIPEACTABIISIOT
co0oii porierypsl, GOpPMYIIBI WIH
QITOPUTMBI, KOTOPHIE MOTYT OBIThH
HCIIOJIb30BaHbI ISl OTBETA Ha
BOITPOCHI KOJIMYECTBEHHBIM
00pazoM.

Tun  3amaHus: 3agaHue  HA  YCTAHOBJIGHHE  MPABHIBHON
MIOCJIE0BATENBHOCTH
[IpounTaiiTe TEKCT U YCTAHOBUTE NOCIIEIOBATEIBHOCTb
Texcr 3apanus: Pacronoxure BUbpl TECTOB HAYMHASI C CAMOTO IIEPBOTO
ypOBHsI( HI>KHETO YPOBHS), HEOOJBIIOrO KyCOUKa KoJa

1 roHUT- TECTHI

2 VUHTErpalliOHHbIE TECTHI

3 IpUEMOYHBIE TECTHI

5 Tun 3aganus: 3agaHus ¢ pa3BEPHYTHIM OTBETOM

[IpounTaiiTe TEKCT M OTBET€ O YeM HAET pedyb. Hanummre Kakue
MHCTPYMEHTBI HCIOJIB3YIOTCS ISl PA3HBIX S3BIKOB IIPOTPAMMUPOBAHUS
JUISl TAKOTO TECTUPOBAHUS

[Ipouecc B mporpaMMUpOBaHUH, IIO3BOJISIOIINN IPOBEPUTH HA
KOPPEKTHOCTh OTAEIbHBIE MOAYJIN UCXOHOTO KOAAa TPOTrPaMMBbl,
HaOOPBI U3 OJTHOTO WK O0JIee MPOrPaMMHBIX MOJIyJIel BMECTE C
COOTBETCTBYIOIIMMH YIPABJISIOMIMMU JaHHBIMH, POLIETypaMu
UCTIOJIBb30BaHUS U 00pabOTKH.

IK-3.¥.1




1 Tun 3aganus: 3amanus ¢ BEIOOPOM OJHOTO MPaBWJIBHOTO OTBETA, B
TOM 4YHCJIE C €0 00OCHOBAaHUEM

Kaxkoit u3 nepednciieHHbIX MPOIECCOB SBISETCS KIIOYEBBIM JIJIst
YCHENTHOTO PaCIPESTICHUS PECYPCOB B IPOCKTE?

101eHka puckoB

2 YnpaBiieHre KauyeCTBOM
3 VYnpasieHue BpeMeHeEM
4 YnpasieHue pecypcamu

2 Tun 3aganus: 3a1aaus ¢ BEIOOPOM HECKOJIBKHX MPABHIILHBIX
OTBETOB, B TOM YHCJIE C €TO

000CHOBaHHUEM

Wuctpykuus k tumny 3ananuto: [IpounTaiite Tekcr, BeiOepute
MPaBUJIbHBIE OTBETHI U 3AMUIIINUTE

apryMeHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

Kakue MeToapl MOKHO HUCIIOIB30BATH JIJIS1 OLICHKU M PACTIPEICIICHHS
pecypcoB B npoekTte?

1 MeTtos1 KpUTHUECKOTO ITyTH

2 Meton onieHku 1 anaiu3a nporpamm (PERT)
3 MeToJ ceTeBOro miIaHupOBaHUS

4 Meton "myn pecypcoB”

3 Tumn 3amanus: 3a1aHus HA COMOCTABJICHUE

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE. K Ka) 1011 O3UIINH,
JTAaHHOH B

JIEBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO MTO3UIIUIO B IPAaBOM
CTOJIOIIE)

VYcTaHOBUTE COOTBETCTBUE MEXKY dTallaMM YIPaBIEHUS IPOEKTaMU U
WX ONHCAHUSIMU:

1 Maummanus npoekra A. ®opmynupoBaHue 1enei
MPOEKTa U ONPEACIICHUE
3aMHTEPECOBAHHBIX CTOPOH

2 [InanupoBanue b. Peann3anus 3amiaHupoOBaHHBIX
paboT U yIpaBJICHHE KOMaHIOU

3 Ucnonnenue B. Onenka pe3ynpTaToB IPOEKTA U
JOKYMEHTHPOBAHUE YPOKOB

4 3akpeiTHe I'. Pa3zpaboTka JieTainbHOro MiaHa,

BKJIFOYAs pacipeiecHue
PECYPCOB H CPOKOB.

4 Tun 3apanusi: 3ajaHde Ha  YCTAHOBJIEHHWE  IPAaBUIIBLHOU
MIOCJIE0BATEIBHOCTH

IIpounTaiite TEKCT U YCTAHOBUTE IIOCIIEI0BATEIBHOCTD

Texcr 3apanus: PaccraBbTe 3Tansl INIAHUPOBAHUS PAOOT MO CO3/IaHUIO
MH(POPMAIIMOHHOMN CHCTEMBbI B TPABHJILHON MOCIIEIOBATEIbHOCTH!




1 Ananm3 TpeGoBaHMiA

2 IIpoeKTUpOBaHUE CUCTEMBI
3 Pa3paboTka ¥ TeCTUpOBaHHUE
4 BHenpeHue CUCTEMBI

5 Tun 3apanusi: 3aaHus ¢ pa3BEPHYTHIM OTBETOM

Onuumre OCHOBHBIE ATallbl IUIAHUPOBaHMUS paboOT IO CO3/aHUI0
MH(POPMAIIMOHHOMN CUCTEMBI. YKaXXHUTE IeNU U 33J]a4d KaXKJJ0r0 ATara.

Cucrema OLIEHUBAHU TECTOBBIX 3aJJaHU:
1 Tun) 3anaHue KOMOMHUPOBAHHOIO THUIIA C BBHIOOPOM OJIHOTO BEPHOTO OTBETA W3
YeThlpeX NPEAJIOKEHHBIX U OOOCHOBaHMEM BbIOOpa CUYMTAeTCsl BEpPHBIM, €CIIU
NpaBWIbHO yKa3aHa IU(ppa W TPUBEICHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yEeMbIC
npu BblOope orBeta. [lonHOE coBmajgeHMEe C BEpHBIM OTBETOM OLEHHBaercs |
OasiomM, HEBEPHBII OTBET  WIHU ero OTCYTCTBHE  — 0 0asioB.

2 Tun) 3agaHue KOMOMHHMPOBAHHOIO THIIA C BBIOOPOM HECKOJBKMX BapUaHTOB
OTBETAa U3 TMPENJIOKEHHBIX U pPa3BEepPHYTHIM OOOCHOBaHHMEM BbIOOpa CUMTAETCA
BEPHBIM, €CJHM TPAaBWIBHO yKa3aHbl HUQGPHI W TMPHUBEICHBl KOHKPETHBIC ApPTYMEHTHI,
ucrosnb3yemble Ipu BblOOpe oTBeTOB. IloigHOe coBmajeHue ¢ BEpHBIM OTBETOM
ouneHuBaercs 1 OamoM, ecnu JOmyIIeHbl OMMOKA WM OTBET oTcyTcTByeT — 0
6asuIoB.

3 tum) 3agaHWe 3aKpHITOTO TUIA HA YCTAaHOBIEHHE COOTBETCTBUS CUUTAETCA
BEPHBIM, €CITM YCTAHOBIIEHBI BCE COOTBETCTBHUS (ITO3WUIIMM W3 OJHOTO CTOJOIA
BEPHO COMNOCTaBIEHbl C TO3UIUAMHU JApyroro cronbma). [lomHoe coBmageHue c
BEPHBIM OTBETOM OIICHHUBaeTCs | OayuioM, HEBEPHBI OTBET WM €r0 OTCYTCTBUE —
0 0annoB

4 tnn) 3agaHMe  3aKpRITOTO  THUNA HA  YCTAaHOBJIEHHME  IOCIEA0BATEIbHOCTH
CUMTAeTCs BEPHBIM, €CIM TPABMWIBHO YKa3zaHa BCS IOCIEI0BATEIbHOCTh LHUD.
[TonHoe coBmageHWe C BEPHBIM OTBETOM OLEHHMBAaeTcs 1 OauioMm, eciii JOMyIIEHBI
OLIMOKH WIH OTBET OTCYTCTBYET — 0 0aJIoB.

5 tun) 3agaHue OTKPHITOTO THUIMA C Pa3BEPHYTHIM OTBETOM CUYMTAETCS BEPHBIM,
€CJIM OTBET COBMAAAET C JTAJOHHBIM [0 COJAEpKaHUI0 M TojHoTe. [IpaBMIIbHBIN
OTBET 3a 3aJaHUe OIleHWBaeTcs B 3 Oamia, eciu JomylmieHa OfHa ommuoka \
HETOYHOCTH \ OTBET MpPaBWIbHBIA, HO HE TMOJNHBIA - 1 Oami, eciau JOMyIIEHO
Oosiee 1 ommOKu \ OTBET HENPABUIBHBIN \ OTBET OTCYTCTBYET — () GayuioB

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI

oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT
1 [ToaroroButk pedepat mo metogam kauectsa [10
2 HyxHo Hanucath nporpamMMmy U IPOBECTH MPOBEPKY IOHUT KEHCOB( SI3bIK OMpeIesieTe

CaMOCTOSTEIILHO)




10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOPMATUBHBIX akTax [YAII, periaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOUW aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroauveckue yKa3aHus i1 00y4JarOmUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yka3zaHusi JUisi OOYYAIOIIMXCSA MO MPOXOXKJCHUIO MPAKTUYECKHUX
3aHATHH (eciu npedycMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpolecca, 3aKJII0Yaronasics B BHITOJIHEHUU 00y4alOIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE O0YIAFOIITHMCS
YMEHHH U HABBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOM TUCITUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M AeTau3alus 3HAHUW TPU PElIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMH HM3YYCHHsS KOHKPETHOW Yy4yeOHOMU
JUCIUILIIAHBI,

— BBIPpAOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHCHMS 3aTaHMUIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJTbHON (popm
o0OyueHusl.

TDe6OBaHI/I${ K MIPOBEIACHUIO MPAKTUYCCKUX 3aHITHI

Ne TeMbI IPaKTHYECKUX Ommucanne
n/m 3aHATHI
1 Onpenenenne TpeGoBanuii | OnpenensoTcss  TPeOOBaHUS — CHUCTEMBI,  PHMCKH,
PECYPCOB, PUCKOB PECYpCHI BBIBOJIBI
2 I[Ipoextuposanue cuctembl | IIpoextupyercs I1O(, MOIy/Ib, CHCTEMA) ENAIOTCS
BBIBOJIBI

11.2. Meroauueckue yKazaHUsl Il OOYYarOIIUXCsS MO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUics MAOKEH YIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBI, ONIpeNesnseMoll y4eOHBIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS MPOIECCOB, SBJICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M [ETAIN3ALNS TEOPETUYECKMX 3HAHUMU, IOJYYCHHBIX HA
JEKLUSX;



— ToJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH IUCIUIINHE;
— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ 1a00paTOPHBIM
o0opyoBaHreM U pudopamu.

3ajianue ¥ TpeboBaHUs K TPOBEICHUIO 1a00PaTOPHBIX PadoT
3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX PadoT
IIporyan

1 ITumercst koa mporpaMmal

2 pa3pabaThIBaOTCS TECTHI IS KO/

CrpykTypa 1 hopMa O0TYETa O JabopaTopHOM padoTe
1TuTtynbHbIN THCT

2 OnucaHue 3a1a4, eI UCCIEN0BaHUs

3 UcxomHbie JaHHBIC, 3TAbl BEIIOTHEHUS PaOOTHI

4 BpIBOABI IO pe3ylbTaTaM padOThI

Tpebosanus kK 0hOPMIIEHUIO OTYETA O JIA00PATOPHOU padboTe
T'OCT

Ilpozcyan
JMC

https://pro.guap.ru/

11.3. MeToauueckue yKazaHus sl OOYYarOMIMXCs IO MPOXOKICHUIO CAaMOCTOSATEIHHON
paboTsl

B xone BHIOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (Gopme OOydeHHs, CaMOCTOsITeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUS CaMOCTOSITEILHOM paboOThI, y 00y4aromerocss (popMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHWW W CHCTEMAaTH3alMH MPUOOpPETaeMbIX 3HAHUH, 00ECIeUYMBACT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOIYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yJarONTUX CSSBIISFOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILIHHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

B kauecTBe KOHTPOJIBHOIN pabOThI CTYIEHTHI BBHIIOJIHSIOT CIIEyIOIIee 3aJaHue
1 IoxroroBuTk pedepar no meroaam kauectna [10

mozens MakKomaa

Monuens boema

Mopnens kauectsa FURPS.

Moguens T. T'unda

Monens kauectBa o ' OCT 28195-89

Monens kauectBa 1SO 9126.

~NOO|RWIN(F

Monens kauecta |[EEE 1061




8 Monens Ipomu

9 Mogens GQM

10 OHTponuiHbINA Moaxo K kauectsy I10

11 BTL-monenu napHbIX CpaBHEHUH

2 Jnsa mo06oii 3amaun ( MOYJIsl) HAMUCATh TECTHI M MPOBECTH FOHUT- TECTHI IO HUM
HyxHo HamucaTh IporpaMMy U NPOBECTH IPOBEPKY IOHUT KEHCOB( SI3bIK ONpENEIIseTe
CaMOCTOSITENILHO)

[Tpumenenue oHUT-TecTOB github mis C++
[IpruMeHeHne IOHUT-TECTOB junit IS java
[IpumeHeHue IOHUT-TECTOB unittest s python

1) HanucaTh CKpUNT

2) IpOBEPUTH €TI0 Ha OMUOKH aBTOTECTOM( OIIMOKH JTOJIKHBI OBITH)

3) U3MEHUTH CKPUIT

4 ) IpOBEPUTH TECT €IIe Pa3 - TECT NOJIKEH OBITh MPOHAEHHBIM

5) npuBE3TH CKPUNT B IPUIIOKEHUHU K pab0OTe U CKPUHBI BBINOJIHEHHS paOOThI

JOTIOTHATEIFHO ~ MOXXHO  TPOBECTH W ONHCAaTh  PA3IMYHBIC  BHJBI  TECTUPOBAHHE
dbyuknonanpHoe/HepyHKuMoHansHOe, A/B, MVT (u ppyrue ) na mnpumepe IIO, wnm
KOMIIOHCHTOB

11.4. Metoauyeckue yKazaHus i1 OOYYArOMIMXCS IO MPOXOXKIACHUIO TEKYILETOo
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUMU
00y4aroImuxcsi, OCyLIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Texymuii KOHTPOJIb MPOUCXOAUT B MEPUOA CAAYU padoT

11.5. Metoauueckue yka3zaHus A O0y4arolIuxcs MO MPOXOKICHHUIO MPOMEKYTOYHOMN
aTTeCTallnun.

[IpomexyTouHas  artectanus  OOydalOmIUXCs — MpeAycMaTpuBaeT  OICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— 9JK3aMeH — (opma OILEHKH 3HaHUH, TONYyYEHHBIX OOYYaIOIIUMCA B IMPOIECCe
W3y4eHUs] BCEW MMCIUIUIMHBI WU €€ YacTH, HAaBBIKOB CAMOCTOSITEIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM W 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— Ecmu ctyneHT cnman Bce palOThl, TO OH MOXET MOJYYUTh OLEHKY 3a JK3aMEeH Kak
cpenHioo 3a paboTel. CTaHAAPTHBINA 9K3aMEH — COCTOMT M3 3 BOIPOCOB, TAKKE MOTYT

OBITH 3a/IaHBI JOMOJHUTENBHBIC UM YTOUHSIOIIKE Bompockl. [1o pe3ynpTaram paboThl B

CEMEeCTpE B HEKOTOPBIX CIIyJasiX KOJMYECTBO BOMPOCOB MOXKET ObITh YMEHBIIICHO.




Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




HanmenoBanue kommnereHuuu. I[IK-3 CrnocoOHOCTh oOecrieuynBaTh OpraHU3AIMOHHOE U
TEXHOJIOTHYECKOe 00ecTieueHre MpoIiecca KOHTPOJIS Ka4eCcTBa B paMKaX yIpaBlieHUs] paboTaMu

Kon nnaukaropa: [1K-3.Y.1 ymeTs muanupoBaTh, pacrpeaessiTh padoThl U BBIACIATH PECYPCh
B paMKaXx ympaBleHUsS paboTaMU MO COMPOBOXKICHHUIO U MPOCKTaAMH CO3/IaHUS (MOAUPUKAIIIH )
15(@

HaunmenoBanmue AUCIUIIJINHBI: ((I/I'KY6 TCXHOJIOTUMHU YIIPABJIICHUA PUCKAMU»

1 Tun 3aganusi: 3agaHuss ¢ BBIOOPOM OJIHOTO IPaBHIIBHOIO OTBETA, B TOM YHCJIE C €ro
000CHOBaHUEM

Kakoli u3 nepeuncieHHbIX MPOLECCOB SIBISIETCS KJIFOUEBBIM VISl YCHEIIHOTO paclpeaeaeHus
pecypcoB B npoekTte?

1Ouenka puckoB

2 YnpaBieHnue KauecTBOM
3 YnpaBiieHue BpeMeHeM

4 YnpasneHue pecypcamu

K104 ¢ npaBuJIbLHBIM OTBETOM:

4

2 Tun 3aganus: 3a1aHus C BEIOOPOM HECKOJBKUX MPABIILHBIX OTBETOB, B TOM YHCJIE C €T0
000CHOBaHHEM

WucTpykuus k Tuny 3ananuto: [IpounTaiite Tekct, BbIOEpHUTE IPABUIbHBIE OTBETHI U 3aIUIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

Kakune MeTo1b1 MO’KHO HCTIOIB30BAaTh AJIsl OLEHKH U PACIpeeNIeH s pECYPCOB B IIPOEKTe?
1 MeToa KpUTHYECKOTO ITyTH
2 Merton ouenku u ananusa nporpamm (PERT)

3 Meron ceTeBoro miaHupOBaHUS
4 Meron "myn pecypcos"

Kirou ¢ NpaBUJIBbHBIM OTBETOM:

1,2, 3

3 Tun 3aJJaHUA: 3al[aHI/I$I Ha COIIOCTaBJICHUC

[IpouunTaiiTe TEKCT U ycTaHOBUTE cooTBEeTCTBHUE. K KaXK10¥ MO3UIMK, TaHHON B
JICBOM CTOJIOIIE, MOAOEPHUTE COOTBETCTBYIOIIYIO TO3UIUIO B IPABOM CTOJIOIIEC)



YcTaHoBUTE COOTBETCTBHE MCXKAY STallaMU YIIPABJIICHHUA ITPOCKTAMU U UX OIIMCAHUAMMU:

1 Maummanus npoekra A. ®opMmynupoBaHUE 1eJIel MPOEKTa U
OIpe/IeNIEHUE 3aNHTEPECOBAHHBIX CTOPOH

2 IlnanupoBanue b. Peanu3anus 3ariaHupOBaHHBIX PabOT H
YIIPaBJICHUE KOMaHIOU

3 Ucnonnenue B. Onenka pe3yabTaToB IIPOEKTA U
JOKYMEHTHPOBAaHUE YPOKOB

4 3akpeiTue I'. Pa3paboTka JeTajlbHOrO IJ1aHa, BKIK0Yast
pacIpeielIeHue pecypcoB U CPOKOB.

Kirou ¢ NPpaBUJIbHBIM OTBE€TOM:

1A,2I',3 b, 4B

4 Tun 3aganun: 3a7aHue Ha YCTaHOBJIEHUE TTPABUIILHOM MOCTIEA0BATEIIbHOCTH
IIpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEA0BATEIBHOCTD
Texcer 3apanus: PaccraBpTe HTansl IUIaHUPOBaHUS PabOT MO CO3/1aHUI0 HH(OPMAIITMOHHON

CHCTCMEI B HpaBHHBHOﬁ OCICA0OBATCIIBHOCTH

1 Ananu3 TpeboBaHMi

2 [IpoekTupoBaHHE CHCTEMBI
3 Pa3paboTka 1 TeCTUpOBaHHE
4 BuenpeHue cucTeMbl

K104 ¢ npaBu/IbLHBIM 0TBETOM:
1-2-3-4
5 Tun 3aganus: 3a1aHusl ¢ pa3BePHYTHIM OTBETOM

Onumure OCHOBHBIE 3Tallbl MJIAHUPOBAaHUS PadOT MO CO3/1aHHI0 WH(OPMALMOHHOW CHUCTEMBI.

Vkaxkute 1ead U 3aJa4M KaXJI0ro drara.

Kirou ¢ NpaBUJIbHBIM OTBETOM:

1.




1 Ananu3 TpeboBanuii: Lenb: BRIABUTH M TOKYMEHTUPOBAThH MOTPEOHOCTH MOJIb30BaTENIeh 1
O6usHec-TpeboBaHMs. 3aJa4n: IPOBECTH MHTEPBBIO C 3aMHTEPECOBAaHHBIMU CTOPOHAMH, COOpaTh
U IIpOaHaAIM3UPOBATh TPEOOBAHUS, CO3/1aTh JOKYMEHT C OITMCaHHeM TpeOOBaHUM.

2 IIpoexTupoBanue cucreMsl. Llenb: pazpaboTaTh apXUTEKTYPY U IU3aiH CUCTEMBI,
COOTBETCTBYIOILIME TPeOOBaHUM. 3a/1a4i: CO3/1aTh APXUTEKTYPHBIE CXEMBbI, OIIPENEIUTD
TEXHOJIOTUH U UHCTPYMEHTHI, pa3padoTaTh UHTEP(EHCHI U MOJIb30BATEIbCKUH OIBIT.

3 Pa3pabotka u TectupoBanue. Llens: pearn3oBaTh MPOEKTHBIE PEIICHUS U 00ECTICUYNTh UX
KauecTBO. 3aJla4n: HAIMUCATh KO/, TPOBECTH TECTUPOBAHKE (MOIYJILHOE, MHTETPAIMOHHOE,
CHUCTEMHOE), UCTIPABUTh OLITUOKH.

4 Buenpenue cucteMsl. Llenb: ycnemno BHEAPUTL CUCTEMY B pabouyro cpeay U 00yuuTh
HO0JIb30BaTeNIeH. 3a/1auu: MOArOTOBUTh HH(PACTPYKTYPY, IPOBECTH 00yUEHHUE MOIb30BATENICH,
00ecrneynTh TEXHUYECKYIO MOIEPKKY [10CIe BHEAPEHUS.

5 MOHI/ITOpI/IHF H COIIPOBOXACHUC. I_[CJ'IBZ 0o0ecreyuThb CTa6I/IJ'IBHYIO pa60Ty CHUCTCMBI U €€
Pa3sBUTHUC. 3a11aq1/1: OTCJIC)KUBATDH IMTPOU3BOJAUTCIIBHOCTh CUCTCMBI, CO6I/IpaTI> 06paTHy10 CBsA3b OT
HOHBBOB&TCHCﬁ, BHOCHUTb UBMCHCHHS U YIIYUIICHUA 110 MEPEC HeO6XOI[I/IMOCTI/I.

HanmenoBanue kommereHuuu: I[IK-3 CrnocoOHOocTh oOecrieuynBaTh OpraHU3alMOHHOE U
TEXHOJIOTHYECKOe 00ecTieueHre TIpoIiecca KOHTPOJIS Ka4eCTBa B paMKaXxX YIpaBlIeHUs paboTaMu

Koa nnaukaropa: I1K-3.B.1 B1ageTs HaBbIKaMy BHEAPEHHUSI HHCTPYMEHTOB U METOJIOB
KoHTpoust kadectBa C

HanmMeHnoBaHMe TUCHUILIMHBI: ((I/I'KY6 TCXHOJIOTHUH YIIPABJICHUS PUCKAMM)»

1 Tun 3aganums: 3agaHuss ¢ BBHIOOPOM OJHOTO IMPAaBHJIBHOIO OTBETAa, B TOM YHCJIE C €ro
000CHOBaHUEM

WucTtpykuus k Tuny 3ananuto: [IpounTaiite Tekct, BBIOEpUTE TPABUIIbHBIE BADUAHTHI OTBETA U
3aMMIIUTEe ApryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

Tekcr 3ananus:

B Python my1s aBToMaTH3MpOBAaHHBIX FOHUT TECTOB MPUMEHSETCS CIIEAYIONINE HHCTPYMEHTHI

1 junit

2 unittest

3 github

4 NUnit

Kirou ¢ NpaBUJIbHBIM OTBETOM:

2



2 Twun 3aganusi: 3a1aHUs C BBIOOPOM HECKOJIBKHX MPABUIBHBIX OTBETOB, B TOM YHCIIE C €TI0
000CHOBaHHUEM

WucTpykius Kk Tuny 3aganuto: [IpounTaiite TeKCT, BBIOSPUTE MPABUIIBHBIC OTBETHI U 3aITUIITUTE
apryMeHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

Tekct 3aJaHusd: HpI/I MPOXOKACHUN aBTOMATU3UPOBAHHOI'O TCCTUPOBAHUA MOKCT MOABJIATHCA
CICAYIOIUC KapTUHKHU

1. KpecTuk B KpacHOM KpY>KKe
2.rajIKa B 3€JICHOM KPYKKe»

3. KPECTHUK B 3€JIEHOM KpYXKKe

4. «+» B MUHEM KPYXKKE

K104 ¢ npaBu/bLHBIM 0TBETOM:

1,2

3 Tun 3aganus: 3agaHus Ha COOCTABIEHNE

[TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. K KaXKI0M MO3UITUH, JTaHHOH B
JIEBOM CTOJIOIIE, TOI0EPHUTE COOTBETCTBYIOMIYIO MTO3HUIIMIO B IPABOM CTOJIOIIE)

CormocTtaBbTe Ha3BaHue Mojiesel ynpasiaeHus: kauectBoM C u ux ocoO0eHoCTH:

1 B Mozenu xapakTepuCTUKU KayecTBa A . Mogens MakKona
pa3zieNieHbl Ha TPU TPYIIIBL:

-dakTtops! (factors), KOTOpbIE OMUCHIBAIOT
MPOrPaMMHYIO CUCTEMY C MO3ULIUN
M0JIb30BATENS U KOTOPBIE 3a/1at0TCA
TpeOOBaHUSMU;

- Kpurepuu (criteria), KOTOpbl€ ONUCHIBAIOT
IIPOrPaMMHYIO CUCTEMY C ITO3ULIUN
pa3paboTurKa U KOTOPBIE 3aal0TCs KaK LEeH;

- Metpuku (metrics), KOTOpbIE HUCIIOJIb3YIOTCS
JUISL KOJIMYECTBEHHOTO OIMCAaHUs KaueCcTBa, TO
€CTb €0 U3MEPEHUs

2 B sT0li MOAEH OLIEHKA KAYECTBA b . Mogxens xkauectBa ISO 9126

MMpOorpaMMHBIX CUCTEM OCHOBAHA Ha




TPEXYPOBHEBOM PAaCCMOTPEHUH.

VYpoBens 1iemnu (goals) — TO, 4TO TOJIB30BATEINb
JKeJlaeT BUJCTh B IPOrPAMMHOM OOECIICUCHHH.

Ypoens atpubyToB (attributes) — cBoiicTBa
1O, oTpaxaromue NPUOMIKEHHUE K IISIISIM.

YpoBeHb MeTpHK (Mmetrics) — KOJTUYECTBEHHBIE
XapaKTEPUCTHKH CTETICHNU HAJIMYUsI aTPHOYTOB

3 9Ta MOJIeNIb OPUEHTUPOBAHA HA MOIEPKKY B «Mogenp dpomuy»
pa3paboTKu IPOrpaMMHBIX CHCTEM, OHA
npencTaBisieT coboit Habop U3 Tpex MOJIEH
Ka4yecTBa: MOJEIb KauecTBa TpeOOBaHUH,
MO/IeJIb Ka4eCTBa IPOEKTA U MOJIEIb KaueCTBa
peanu3aruu.

4 3amaya 3TOI MOJIeNIM KayecTBa - CIIYXKHUTh I' Mogens GQM
OCHOBOI1 /17151 BBIpAOOTKHU peleHuit 00
VIIPaBIICHUH MPOIIECCaMU Pa3pabOTKH
CHCTEMBbI Ha OCHOBE U3MepeHuil. Moienpb
MMEET UePapXUUYECKYIO0 TPEXYPOBHEBYIO
CTPYKTYPY: - KOHLIENTYaJbHbII YPOBEHb —
LIEJIH, - ONIEPALIMOHHBIN YPOBEHb — BOIIPOCHI,
KOTOPbIE UCIIOJIB3YIOTCS JUIsl OIUCAHUS
croco6a JOCTHKEHHS 1eTieH, a TaKkKe
XapaKTepU3YIOT O0BEKTHI U3MEPEHHI B
COOTBETCTBUU C BHIOpPAHHBIM (PaKTOPOM
KauecTBa U OMHUCHIBAIOT UX KAUYeCTBO C
HEKOTOPOW TOYKH 3PEHUS, - KOJINYECTBEHHBIN
YPOBEHb — METPUKH, KOTOPHIE TIPEICTABIISIIOT
co00i1 mpoteypsl, GOPMYIIBI UK AITOPUTMBIL,
KOTOPBIE MOTYT OBITh UCIIOJIL30BAHBI JIJIS
OTBETa Ha BOMPOCHI KOJIMYECTBEHHBIM
obpazom.

Kirou ¢ NpaBUJIbHBIM OTBETOM:

1A, 25,3 B, 4T

Tun 3apanus: 3a1aHe Ha YCTAaHOBJICHHE MPABHIIBHON MOCIIE10BATETLHOCTH




[IpounTaiiTe TEKCT U YCTAHOBUTE MOCJIEA0BATEILHOCTD
Tekcer 3amanus: Pacrnonoxure BUJIbl TECTOB HAUYMHAS C CAMOTO NIEPBOTO YPOBHSI( HUXKHETO

YPOBHS), HEOOIBIIOTO KYyCOUKa KOJa

1 roHUT- TECTHI
2 WHTErpaliOHHbIE TECTHI
3 MPUEMOYHBIE TECTHI

Kirou ¢ NPpaBUJIbHBIM OTBETOM:

1-2-3

5 Tun 3aganus: 3aJaHus C pa3BEPHYTHIM OTBETOM
HpO‘-IPIT&fITC TEKCT U OTBCTC O YEM HACT PCUb. Hannmure xakue HHCTPYMCHTBI UCIIOJIB3YIOTCA
JUISL Pa3HBIX S3bIKOB IPOrPAMMHUPOBAHUS JUIsl TAKOTO TECTUPOBAHUS

[Iporiecc B mporpaMMHUPOBAHUH, MTO3BOJISIONINI TPOBEPUTH HA KOPPEKTHOCTH OT/CIbHBIC
MOJIYJIH HCXOHOTO KOJIa MPOTrpaMMbl, HAOOPBI U3 OJHOTO MK 00JIee MPOrpaMMHBIX MOIYJIEH
BMECTC C COOTBCTCTBYIOIIMMH YHPABJIAIOIIMMHU JaHHBIMU, IIPpOLCAYPAMU UCITIOJIB30BAHUA U
00paboTKH.

Kirou ¢ NpaBUJIbHBIM OTBETOM:

KOnuT(unit)- rectupoBanue. . [lpumenenue rouut-rectoB github nns C++.IlpuMenenne OHUT-
TECTOB junit ayist java JlpumeHeHune roHUT-TECTOB unittest 1ist python
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