MUHHICTEPCTBO HAyKH U BBICLIETO 00pa30BaHUs
Poccniickon @enepanun

®enepanbHOE rOCYIapCTBEHHOE OIOI)KETHOE
o0pazoBaTenbHOE YUPEIKICHNUE BBICIIIETO 00pa30BaHUS
«JloHeuKni rocy 1apCTBEHHBIN YHUBEPCUTET»

dakynbTeT MaTEMATUKU U MHHOPMAIIMOHHBIX TEXHOJIOT UM
Kadenpa npukiagHoit MEXaHUKH U KOMIIBIOTEPHBIX TEXHOJOTUN

AOKYMEHT NOAMNUCAH 3MIEKTPOHHOM NOANUCHIO

CepTtudukar 03CT1BBABF83E153235592ADEEC463FDD
Bnapeneu MALWIAPOB MABE/T AHATOJTbEBUY
HencteuteneH ¢ 06.07.2026 no 29.09.2027
[onxHOCTL NpopeKTop

YTBEPXJIAIO
POPEKTOP

I1. A. Mamapos

«16» anpens 2026 T.
MIT

PABOYAA ITPOT'PAMMA IUCIUITJINHBI

«TECTUPOBAHUE N OTJIAIKA ITPOTPAMMHOI'O OBECIIEYEHUS»

YKpynHeHHas rpyIa HallpaBiIeHUun
IIOATOTOBKH

[Iporpamma Beicuiero o0pazoBaHus
Hanpasiienne noarorosku
Hanpasnennocts (mpoduin)
00pa3oBaTeNbHON POTrPaAMMBI
Kanuduxamus

dopma o0yueHus

09.00.00 NudopmaTuka ¥ BBUUCTUTEIbHAS
TEXHUKa

[Iporpamma GakanaBpuara

09.03.04 IIporpammHast HH)KEHEPHUSI
[IporpammHas nHxeHepus

bakanasp
Ounas

Pabouas mporpamMma MokeT OBITh aaliTUPOBAHA JIJIST JIUIT
C OrpaHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI 1 HHBAJIHJIOB

Jonenk 2026



PaGouas mnporpamma aucuuiuiiHel «TecTMpoBaHHMe M OT/IaAKa MPOrPAMMHOIO
ob0ecneyeHus’» a1 oOywaromuxcs 1o HampasieHuto mnoarotoBku 09.03.04 Ilporpammuas
unxeHepus (Ilpoduins: IlporpaMMHas MH)xeHepus), coCTaBleHa Ha OCHOBaHUM PDenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa BbICHIEr0 00pa3oBaHMA — OakalaBpHar IO
HanpasieHuto noAroroBku 09.03.04 IlporpamMmmHas HHKEHEpHUS, YTBEPKIACHHOTO IMPHUKA30M
MunucrepcrBa oopa3zoBanus U Hayku Poccuiickoit @enepannu ot 19 centsiops 2017 1. Ne 920 (c
u3M. u joi.), [lopsaka opraHuzanuu M OCYLIECTBICHHsI 00pa30BaTEeIbHON JESATEIbHOCTH I10
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICIIETO 00pa3oBaHMs — IporpamMmaM OakajaBpuara,
nporpaMMaM  CIEHUAIUTETa, [porpaMMaM  MarucTparypbl, YTBEPXKAEHHOIO IPUKA30M
MunuctepceTBa Hayku M Bbiciiero ooOpasosanus Poccuiickoit @enepanuu ot 06 anpenst 2021 r. Ne
245 (c u3M. U J0I.), B COOTBETCTBUU C Y4YEOHBIM IJIAHOM, YTBEP’KACHHBIM YUEHBIM COBETOM
OI'BOY BO «/lonl'Y» nnst nadopa 2026 rona.

PazpaboTtunk:

no1l. kKadeapsl IPUKIIATHOW MEXaHUKHU

Y KOMITBIOTEPHBIX TEXHOJIOTHUH,

K. TEXH. HAyK A.-B.B. MenbHuk

PaGouass mporpamma onoOpeHa Ha 3acegaHuu Kadepbl MPHUKIAJAHON MEXaHUKH U
KOMITHIOTEPHBIX TEXHOJIOTUI
[Ipotokomn ot 15.04.2026 1. Ne 11

3aBeayromuii kadeapoi A.C. T'onbiieB
COI''TACOBAHO:

Bpuo nekana dakynbprera MaTeMaTUKH U

MH(OPMALIMOHHBIX TEXHOJIOTUI H.E. Mamenko
16.04.2026

VY4ebHo-MeToInuecKas KoMHcCus GaKyabTeTa MaTeMaTUKH U NHPOPMALIMOHHBIX TEXHOJIOTUH.
[Iporokoin ot 15.04.2026 1. Ne 3.
IIpeacenarens 10.B. AGpamenkoBa

PykoBoauTenbs 0CHOBHOM MpodeccHoHaNbHOM

o0pa30BaTeNbHOI POrpaMMmsl,

1-p pus.-mat. Hayk, mpod. A.C.T'onbues
15.04.2026 r.



3

1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMGbI

1.1. TpebOoBanus K MpeABAPUTEIBHON MOATOTOBKE OO0YYAIOIINUXCS, ITPEANISCTBYIONINE
Y COIYTCTBYIOILIUE IUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBAECTCS N3YUEHHUE JaHHOM:

JUCHUILIMHBL MporpamMmbl OakanaBpuara: MHpopmaThka, ApXUTEKTypa KOMIIBIOTEPOB,
[TporpammupoBanue, OCHOBBI MpOrpaMMHON WHKeHepuH, OnepannoHnbie cucteMbl, OObEeKTHO-
OpPUEHTUPOBAHHOE MPOrpaMMUpPOBaHUE, AJITOPUTMBI U CTPYKTYphl JaHHbBIX, [IpoekTupoBanue u
ApXUTEKTypa MPOTrPAMMHBIX CUCTEM.

1.2. JlucuuruiMHbl, KypcoBble pabOTHI M NMPAKTUKH, Ui KOTOPHIX OCBOCHHE JAHHOMN
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIeCTBYOIIEE:

3ammra uHpopMarmu, HWHpopmarnmonusie cuctemsl, \Web-nporpamMmupoBanue,
[TporpammupoBanue rpaduku B OpenGL, [IporpammupoBanue B 6a3ax JaHHBIX;

UCIOJIb3YIOTCS IPU HAITMCAHUH BBITYCKHOW KBAJIM(UKAIIMOHHOM paboThI

2. OIIMCAHME ANCHUIIJIMHBI

2.1.006mas xapakTepucTuKa

HaunmenoBaunue nokasaresns

3HayeHne moKas3ares

Hazpanue o6pa3zoBaTesibHOM MpOrpamMmbl

09.03.04 IIporpammHasi HHXKEHEPUSI

(ITpoduns: [IporpaMmHas MHKSHEPHs)

[IIudp 1 Ha3BaHUE B COOTBETCTBUU C
Y9eOHBIM IIJIAHOM

b1.5.39. TectupoBanue u otiaaka
MIPOrpaMMHOT0 o0ecreueHus

Yactp 006pa3zoBaTesIbHOM MPOrpamMmbl

BGSaHLTepHaTI/IBHHe JUCHUITIIMHBI

KommdecTBo 3a4eTHBIX CAMHUNIL / Bcero 4acos

45/162

B cnyuae mpenbsBaeHHS OT OOydYaroIIerocss WJIM €ro poAUTeNs (3aKOHHOTO
IpeJICTaBUTENsA) 3asBJIEHUS Ha OOydeHHEe MO aJalTHPOBAHHOM 00pa30BaTeNbHOW Iporpamme
BBICIIETO 00pa30BaHUs, IMOJKPEIJICHHOTO 3aKJIIOUYEHHUEM IICHXOJI0r0-MeIUKO-TeAarornuyeckon
komuccuu (IIMIIK) nnu Meauko-conmanbHoi sxcneptussl (MCO) ¢ pekoMeHJausIMU CO3/1aHus
WHAUBUAYaAbHON mporpammbl peabumutanuu u abwnurtanuu (UITPA), nannas pabouas
nporpaMMa MOXeT OBITh aJalTHPOBaHA C YYETOM HHIMBUAYAIBHBIX OCOOCHHOCTEH 3710POBBS
oOyuarorerocs.

2.2.Pacnpenenenue 4acoB 1o Gpopmam U nepuoaaM o0ydeHus

OO0111€e€ KOJINYECTBO YaCOB
o
= CaMoCTOSI-
dopma 21 8 6 -
> | & | nexkum- | mabopa- | MpaKkTH- | TENLHOH dopma
00y4eHus 2 3 BCETO
8 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTb
Ounas 3 6 30 30 — 102 162 JK3aMEH

3. HEJIN JUCHUITJINHBI

I/I3y‘{CHI/IC TCOPCTUUCCKUX OCHOB, BepI/I(l)I/IKaLII/II/I (HpOBCpKI/I), MOAYJBHOI'O TCCTUPOBAHN,
HHTECIPpallMOHHOTO TCECTHUPOBAHUA U OTIAAKH IPOrpaMMHBIX MPOAYKTOB C HCIIOJIb30BAHUEM
COBPCMCHHBIX TEXHOJIOTHUM U IIOAXOJ0B.
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4. KOMIIETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIbHOM ITPOI'PAMMBI, X
NHAMKATOPEHI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

4.1 KomnereHuuu

OIIK-2. Cnoco0OeH WUCIONb30BaTh COBPEMEHHBbIE WH(POPMALMOHHBIE TEXHOJOTUU U
POrpaMMHBIE CPEJICTBA, B TOM YHUCJIE OTEYECTBEHHOI'O IPOM3BOJCTBA, IPHU PELICHUH 3aaay
po(hecCHOHATLHOM e TSILHOCTH.

[IK-4. Cnocoben paspabarbiBaThb CTpaTETHI0 TECTUPOBAHUS U YIPABIATH MPOLECCOM
TECTUPOBAHUSI.

4.2. VuaukaTtopbl KOMIIETCHIIUHA

OIIK-2.1. Mcrionp3yeT mporpaMMHbIE KOMIUIEKCHI JJIsi aBTOMATU3alUU TECTUPOBAHUS

[1K-4.1. JleMOoHCTpUpPYET CIOCOOHOCTH K pa3pabOTKe CTpaTEruu Mpoiecca TECTUPOBAHMS
I10.

4.3. Pesynbrarel 00y4eHHs

OIIK-2.1.1. 3naer mnporpamMMHOe oOecrieueHrue, HEOOXOAMMOE Il TPOBEICHUS
ABTOMATHYECKOT'O TECTUPOBAHUS WeD-ITPUI0KEHHH, MOOMIIbHBIX PUIIOKEHUN U MOYJICH.

OIIK-2.1.2. Ymeer BecTH y4YeT BBIABICHHBIX MPOOJIEM C JIOKYMEHTHPOBAaHHEM B
COOTBETCTBYIOIIUX MPOTPAMMHBIX KOMIUIEKCAaX, OTCJIEKUBAIOIIUX Mporpecc paszpaboTku
IPOrPaMMHOTO O0ECTICUCHUSI.

OIIK-2.1.3. Obnasaer HaBBIKAMH OA0OpA CTEKA ISl OCYLIECTBICHUS TECTUPOBAHUS 10
3a/laHHOMY TEXHUYECKOMY 3aJJaHUIO.

[IK-4.1.1. 3naer paznuunble BuAbl TecTupoBanus 110.

[1K-4.1.2. 3naeT npuMeHUMOCTb pa3INuHbIX BUI0B TecTupoBaHus 110 B 3aBucuMocTu ot
MOCTaBICHHOW 3a/Ia4H.

[1K-4.1.3. VYmeer paspabarbiBaTh cTpareruto tectupoBanus [IO u opraHu3oBbIBATH
nporecc pa3pabotku crpareruu TectupoBanus [10.

5. NPO'PAMMA JTUCHUITIMHBI

HasBaHue TeMbl Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)
Tewma 1. BBenenue B TecTupoBaHue Otansl pa3paboTKU MPOTPaMMHOT0 00eCTieYeHUS 1
STambl  KWU3HEHHOTO  IHUKJIA  MPOTPaMMBI.
Bpemennsbie quarpaMMbl JaHHBIX 3TanoB. Mozaenu
paspabotku [1O. JKuzHeHHBIN UK TECTUPOBAHMUSL.
Knaccudukanus BuUAOB TecTUpPOBaHUS. MeETOMAbI
TECTUPOBAHUSA. YPOBHH TeCTUpOBaHUSA. CHUCTEMBI
OTCIIC)KUBAHMSI U YCTPAHEHHsI OIIHOOK.
Tewma 2. JlokymMmeHTHpOBaHUE Omnpenenenue tect-keiicoB. CTpyKTypa TecCT-
TECTUPOBAHUS keiica. TecT-keichl, ynpaBiiseMble JaHHBIMHU.
[TonnepxuBaeMoCTh TECT-KEMCA.
KonuuecTBo nei, 0:xxuaaeMbIix pe3yJibTaToB B
tecT-keiice. [Ipo6nemubie TecT-kelcel. [lonstue
TecT-au3arHa. TeXHUKH TecT-nu3arHa. TecToBbie

MaTpHULBL.
Tema 3. MoaynbHOE HHTETPALMOHHOE Ocobennoctu MOZYJIBHOTO TECTUPOBAHUS,
TECTHUPOBAHUE MOAXOAbl K TECTUPOBAHWID HA OCHOBE IIOTOKA

yIpaBIICHUs, NOTOKA JaHHBIX. /[MHamuyeckue u
CTaTUYECKHE METOABI TPU CTPYKTYPHOM MOIXOJIE.
B3aumocBsi3p  cOOpkM Moayned U METOJIOB
WHTETPALIMOHHOTO  TecTupoBanus.  lloaxossl
MOHOJIMTHOT0, UHKPEMEHTAJIBHOTO, HUCXOISILETO




U BoOCXojsIiiero TectupoBanus. OCOOCHHOCTH
HMHTETPAIMOHHOTO TECTUPOBAHHS B MPOICTYPHOM
pOrpaMMHUPOBAHUU. MeETOIUKAa TECTHPOBAHUS
00BEKTHO-OPHEHTHPOBAHHOM IPOrPAMMBI.
[TocTpoeHre aBTOMATUYECKHX TECTOB HA MPUMEP
kimacca Assert. CosznaHue MOJYJIBHBIX TECTOB C
ITOMOIIIBIO IntelliTest. OcobennocTH
dbopmupoBanus  Unit-rectoB. CTuUIM  FOHHT-
tectupoBaHus. OcoOEHHOCTH peanu3aluu stub-
00BEKTOB M MOCK-00BEKTOB.

Tema 4. Bammpanus web-npuiiosxeHUi.
TectupoBanue API

OcHOBHBIE OCOOCHHOCTH TECTUpOBaHHs Web-
NPUJIOXKEHUH. be30macHOCTh W aBTOpH3AIHSL.
CootBercTBHE  BepcTke.  BcmomorartenbHbIE
NPUJIOXKEHUS Ui TECTUPOBAHHS  BEPCTKH.
[Monstme HTTP. REST APl Ilpunmuns
apxutektypsl REST API. RESTful API. SOAP.
Bcenomorarensnoe 110 qis otmanku APL: Postman.
OcHoBuble ipueMsbl paboTsl B PostMan. TTpumepst
MTOCTPOCHHMSI TSCTOB

Tema 5. TectupoBanue rpapuyecKux
uHTEepdEiicoB

OcobenHoctu TECTUPOBAHUSL GUL
Koopaunatusiii meton. PacnosnaBanue oOpa3os.

Usability-tectupoBanue.  Tumbl ~ MOOHMIBHBIX
MIPUIIOKEHUM. Ocobennoctu pecypcoB.
DJIeMeHTBI,  [MOJABEpraeMble  TECTUPOBAHHIO.

[IporpammHOe obecrieueHue, HCIOIb3yeMOe IpU
TECTUPOBAHUH MOOMJIBHBIX MIPUIIOKEHHH.
OMYISTOPHI K CUMYJIISITOPBI.

6. CTPYKTYPA U COAEPXXAHUE IUCHUITIIMHBI

6.1.®opma 00yueHust — OYHasl, Kype —

4, cemectp — 8

HawnmenoBaHus pa3enoB u TeM Komiectso sacos
Jlexu. | Jla6op. | Ilpakrt. | CPC+K | Beero

Tema 1. BBenenue B recTupoBanue 6 2 20 28
Tema 2. JIOKyMEHTHPOBaHHE TECTUPOBAHHSI 4 6 20 30
Tema 3. MoaynbHOE UHTETPALIMOHHOE 8 6 22 36
TECTHPOBAHUE

Tema 4. Bamupanus web-pUiI0oKEeHUH. 8 6 22 36
TectupoBanne API

Tema 5. TectupoBanue rpaduyecKux 4 6 22 32
uHTepdeiicon

10 KOMITOHEHTY OIIOII 28 28 - 106 162

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IJISI TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJIbHBIE BOITPOCHI
Kusnennsiit nuxi I10.

Mopenu pa3zpabotku [10
TectupoBanue u Bepudukaus [10
JKW3HEHHBIN UK TECTUPOBAHUS

el N
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TecTupoBaHue ¢ TOMOIIBIO YePHOT0/0eI0r0/ceporo sAmKa

OynkimoHanbHOe TecTupoBanue. CyTb U BUJIBI

HedyukunonansHoe TectupoBanue. CyTh ¥ BUIBI

CraTrueckoe U TMHAMHYECKOE TECTHPOBAHHE

OCOOCHHOCTH BHJIOB TCCTUPOBAHHS, MPUMCHIEMOTO NP HM3MEHCHHH MPOTPaAMMHOTO
obecrieueHus

. YpoBHu TectupoBanus 110
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

[Toctpoenue Unit-rectoB. OCHOBHBIC KOHCTPYKIIUU

OcoOeHHOCTH HCIIOB30BaHUs Kiacca Assert

Cruty unit-tectoB

Stub-00BeKThI 1 0COOCHHOCTH HX peaTH3aLUH

Mock-00beKThI 1 OCOOCHHOCTH X pear3aliu

Crpykrypa HTTP 3ampocos

TpeboBanue k TectupoBanuio API. TectoBas maTpuia

TexHUKH TecT-In3aiiHa. DKBUBAJIEHTHOE pa3jielieHne. AHAJIN3 TPAHUYHBIX 3HAUEHUN
Texnuku tect-nu3aitna. [lapuoe rectupoBanue. McuepnbiBaroiiee TeCTUpOBaAHHE
Oco0eHHOCTH TeCTHPOBaHHs WeD-ITPHII0KEeHHSI

barTpekrHroBbIe CUCTEMBI

OcoOennoctu PostMan

Oco0eHHOCTH TECTUPOBAHUS MOOMIIBHBIX MPHIIOKEHUN

Ocob6ennoctu TectupoBanust GUI

[10, ucnons3zyemoe npu tectupoBanuu GUI

7.2. IlpuMep MHAWBUAYAIBHOTO 3aJaHHs (THIT 3aJaHNs)
NumBuayaibHoe 3a1aHne

1. B cooTBeTCTBUU C 3aJaHUEM HEOOXOIMMO pa3padoTaTh MPOrpaMMHOE OOECIeueHue,
3amucarh TECT-KeMChl sl TECTUPOBAHMs, a 3aT€M PEaJM30BaTh ITH TECT-KEHCHI C
[IOMOIIBIO UNit-TeCTOB.

OreHka 3ajaHus CKJIa/IbIBACTCS U3 CIETYIOLIUX 3JIEMEHTOB:

- pa3paboTka mporpamMMmsl: 15 6aos;

- pa3paboTka Tect-keiicoB: 10 Gansos;

- peanu3anusi TECT-KEWCOB, a TAaKKe JOMOJHUTEIBHBIX TECTOB OTACIBHBIX DJIEMEHTOB

KJIACCOB C TTOMOIIBIO UNit-tectoB: 10 6amnoB

BBIOHMPAIOT I[BET MUHTBUHOB, a 3aT€M [0 OYEpeIU MEPEeMEIIatoT OJJHOTO U3

CBOUWX IMUHTBUHOB MO MPSIMOM JIMHUU TaK AaJIEKO, KaK OHU XOTSIT, 10 TEX 0P,

MOKa CYIIECTBYET HEMpepbIBHAS JUHHUS 0€3 MyCThIX BOCHMUYTOJIBHHKOB ]
MEXJy HaYaJbHIM UM KOHEYHBIM BOCHMHUYTOJIbHUKAMH ITHHTBUHA. 2
BOCbMHYTrOJLHUKM MMEIOT 1-3 ouka W OymyT coOpaHbl, KOr[a NUHIBHH 3
Urpoka mpoxoauT wuXx. llenp wurpel coctour B TOM, u4TOOBI HabOpaTh 4
HauOoJIbIlIee KOJTUIECTBO OUYKOB B HTpe, UTOOBI MoOeauTh. s ynpomenus 5
I0JIaraeTcs, 9TO y KaKA0To Uurpoka o 1 muareuHy (F 1 S COOTBETCTBEHHO). ¢

Urpa «Hey, that's my Fish!» npeanasnadena s 2 UrpokoB, B KOTOPO# HIPOKH CHavdalia
23456

1
2
3
3
2

1 3
1 1
1 2
1 3
1 3
1 2
1 1

— NN NN =
Ean = R o T o T S T
S S S

1

Hrposoe nosie npeacrasiser codoi MaTpuily 6x6. CTpoKu MpOHYMEpPOBaHBI
ot 1 110 6, a cron61El MpoHyMepoBaHbl OT 1 110 6. [lycThie mosist 0003HAYAOTCS «.»

HFpOK B CBOH XO0J BBIGI/IpaCT HaIllpaBJICHUC IOBUXXCHUSA H3 8 BO3MOXKHEIX U YKa3bIBaCT

KOJIMUECTBO SYEEK, KOTOpble OH IUIAHUPYET JBUTAaThbCS B 3aJlaHHOM HampasieHuH. [Ipumepst
KOPPEKTHBIX U HEKOPPEKTHBIX ITYTEH MPUBEICHBI HIXKE:



123456 123456 123456
1 1P . w 11 .. 1 11 ..
2 2221 2 . .2221 2 . .2221
3012, .21 312 2 1 3 1. . 2
4 12. .21 4 12. .21 4 120 . 21
5 122221 5 122221 5 122221
6 111111 6 11 11FP1 6 1111FP1

Urpa 3akanumBaeTcs, KOrja y HTPOKa HE OCTAETCS KIIETKH, KyJla OH MOXKET MEPEeMECTUTh
NUHTBHHA. BEIMrphIBacT UTPOK ¢ HAKMOOJBIIUM KOJTUYECTBOM OYKOB.

[IpenycMoOTpeTh KiIacc UTPhI, MUHTBUHA, JBIUHBI (SUYelKa ¢ HEHYJIEBBIM KOJIUYECTBOM
OYKOB).

2. B CcOOTBETCTBHM C BapuUaHTOM JJIsl IPEJIOKEHHONH BEPCTKHM HEOOXOAMMO BBISIBUTH
OLIMOKH, BKJIKOYast JIOTHYECKHE U HE COOTBETCTBHE 1IA0JIOHY BEPCTKH.

[To BepcTKe HEOOXOAMMO TaKkKe OMPEJCIUTh OCHOBHBIE XapaKTEPUCTUKU THUIIA JOCTYIHOCTH
mpUQPTOB, KPOCCOPay3epHOCTH, KOPPEKTHOCTH (POPMHUPOBAHUS MTPABHII, TIOAJIEPIKKY MOOUIHHBIX
YCTPOMCTB pa3HOW OpPHUEHTAIMU U pa3pelIaronieil crnocoOHOCTH 3KPaHOB, aJaNTHPOBAHHOCTH K
00JbIIOMY TEKCTY U T.A. B COOTBETCTBUU C MATEPUAIIOM, U3YUYEHHBIM B JIEKIUAX.

7.3. TemMbl MUCHMEHHBIX PA0OT (TUIIBI 32/1a4)
KoHTponbHbIE pabOTHI 10 MPAKTHKE:
1. Cospganue Habopa unit-tectos
2. TIpoBepka roTOBOH peamu3alyy MPOrpaMMbl Ha MPEAMET OMIMOOK C CO3JAaHHEM TECT-
KENCOB
TectupoBanue API
TectupoBaHue ¢ UCTIOTB30BAaHUEM 33JaHHON TEXHUKU TECT-IU3aiHa
TecTupoBanue Web-mpuioKeHust
TectupoBaHre MOOHIIEHOTO MPUIIOKEHUS
KonTponpHas paboTa 1Mo TPOBEPKE TEOPETUYSCKUX 3HAHWNA — IO BCEM TEeMaM, C
HCIIOJIb30BaHNEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

ook w

7.4.06pazer copep)kaHus 3K3aMEHAIMOHHOTO OMiIeTa

B caydae BemeHus yueOHOrO Iporiecca ¢ HCIOJIb30BaHUEM JJICKTPOHHOTO OOy4deHus U
JMCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH, cojepkaHue OuiieTa MOMKET OTIMYAThCS OT
NPUBEICHHOTO.

JIoHEenKni rocyJapCTBEHHBIN YHUBEPCUTET
dakynbpTeT MaTeMaTUKH U MHPOPMALTMOHHBIX Kadenpa [IMKT
TEXHOJIOTHI

Jucuunnuna: TecTupoBaHue U OTa/1Ka MPOrPaMMHOT0 00ecrieueHUs

Dk3amMeHannoHHbIA Omer Ne 1

1. XKuznennsrit muka [10 (7,5 6amnos)

2. Stub-00bekThI U 0cCOOEHHOCTH UX peanu3anuu (7,5 0aioB)

3. TlpoBectu uUNit-TecTHpOBaHWE MPOTPAMMBbI, YAOBIETBOpsitoliel TpedoBanusm (15
0anoB):
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KJIaCC KOMILJICKCHBIX YHCEI, TIOICPKUBAIOIINX Ofepanuu +, -, *, /, ++, -=, -- (BblunTaHHE
TOJILKO MHUMOM 4acTH). MIcxoaHast mporpamma B apxuBa varl.zip

4. IlpoBectn  TecTupoBaHWe  nporpaMMmHoro  obecmeuenus (15  Gamios):
https://vk.com/away.php?to=https%3A%2F%2Fplay.google.com%2Fstore%2Fapps%2Fdetails
%3Fid%3Dcom.digital.user.resitelsadach&cc_key=

5. HOCTpOI/ITB TECThl Ha OCHOBE aHaJIM30B KjlaCcCa SKBUBAJICHTHOCTU: HJIA IPOrpaMMbI
pacuetsl (hakTopuana yrcia N (5 6amioB)

DK3aMeHaTop noi. MensHuk A.-B.B.

3aB. xadenpoii [IMKT npod. I'onsues A.C.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOUIMECH

OO0mas olleHKa 3HaHWM O0YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6annbHoi
IIKaJIe HCXO/IS1 U3 MAaKCUMYyMa, IPUBEICHHOTO B TAOJIUIIE HUXKE.

OpranuzanioHHO-y4yeOHass paboTa B ayIUTOPUU OICHHBACTCS HAa OCHOBE TaKUX
KPUTEPUEB KaK IIOCEIIAaeMOCTh 3aHATUH, CBOEBPEMEHHOE M KAUECTBEHHOE BBIIIOJIHEHUE
JOMAIITHUX 3aJ]aHUi, aKTUBHOCTh BO BPEMS MPOBEICHUS JIGKIIMOHHBIX U MPAKTUYECKUX 3aHATUN
(ydactue B 00CYKIE€HUU TEKYLIETO U MIPOWIEHHOr0 MaTepuaa, pelieHue 3a1ad 1 T.11.).

CaMmocTtosiTenbHasi paboTa OILIEHUBAETCS HA OCHOBE MPEIOCTABICHHBIX Ha IPOBEPKY
BBIITOJIHEHHBIX JIOMAITHUX, WHIUBUAYAJIbHBIX 33JaHUN C YYETOM CBOEBPEMEHHOCTH WX
MPEIOCTABICHUS U COOTBETCTBHSI TPEOOBAHUSAM K UX BBITOJIHEHHUIO.

KonngectBo 6amioB 3a KOHTPOJIBHYIO pabOTy BBIYHCISETCS Kak cCymMMa OallloB 3a BCe
BxoJsuIMe B e€ cocraB 3amaHus. Kaxjgoe 3aaHue OLIGHHMBAETCS MCXOJ M3 MaKCHUMAlIbHO
BO3MOXXHOT'O KOJHMYECTBAa OallJIOB C YYETOM IPaBUWJIBHOCTH BBINOJIHEHUS 3a/JaHUS, IMOJHOTHI
MPUBOJUMBIX OOOCHOBaHUM.

ITo pe3ynbTaram paboThl B cemecTpe oOydaromuiicsi, HabpaBiuii He MeHee 60 OaioB,
UMeeT MpaBO MOJY4YUTh OLEHKY. Te, KTO mpeTeHayeT Ha Ooyiee BBICOKUH 0aul, MPOXOAAT
IIPOMEXKYTOUHYIO aTTECTALUIO.

KonnyectBo 6anioB, moiydaeMblX Ha MPOMEXYTOYHON aTTECTAalld, PAacCUUTBIBACTCS
corjacHo opmyie:

m .
X =k + —min{50,50 — k},
=0 { }

rae
k=min{n,50}+max{(n-50)/2,0}
N — kon-Bo 6aIoB, HAOPAHHBIX BO BpPEMs CEMECTPa,
M — xKoMuecTBO OAILTOB TIO K3aMEHAIIMOHHOM padoTe.
OreHka 3a CeMeCTp BBIUMCISETCS KaK MaKCUMaJIbHAsi U3 MOJYYEHHBIX 332 CEMECTp U Ha
DK3aMEHE U BBICTABIISIETCS COTJIACHO 1IKaJe, puHsaTou B JloHI'Y.

8.1.Cemectp 1

Howmepa pasnenos Bunpl pabot MaxcimarbHoe
pa pasi NP KOJIM4ECTBO 0assioB

Opranu3annoHHO-yueOHas paboTa B ayIMTOPHH 10

1 WNHauBuayanbHbIC 3aaHMS 60
MonynbHBIN KOHTPOJIb 30

UTOTI'O 100
DK3aMeH 50
OOmuii UTOT 3a CEMecTp 100




CooTBeTCcTBHE 0AJITIOB OLICHKEC

K olH1ecTES GaLIoR O1eHka 1Mo nITHOAILHON HIKAJIE
s 100 ECTS | Dx3amen, muddepeHIpoBaHHBIN 3auer
3a4er
90-100 A OTJINYHO
80-89 B
75-79 C XOpOtHo 3a4TEHO
70-74 D
60-69 E YIOBJICTBOPUTEIBHO
35-59 FX
0-34 = HEYJIOBJICTBOPUTEIIBHO HE 3a4TEHO

9. MATEPUAJIbBHO-TEXHUYECKOE OBECITEYHEHUE YYEBHOI'O ITPOLHECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBunom kopmyce ol (r. Honenk, np. ['yposa, 6).
Jis mpoBeneHUs 3aHATHH TpeOyeTcst ayauTopus, O0O0OpyAOBaHHAs MEJIOBOW WM MapKepHOU
JOCKOHM, MYJIBTUMEAMWHBIA TPOEKTOP M SKpaH, HOYTOYK, KOMIUICKT ydeOHOH Mmebenmw s
CTYACHTOB, pabodyee MeECTO IpenojaBarelsis, BbIXOJ B VHTepHEeT — MPOBOJHOW MIH C
ucnons3zoBanuem Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayuynoii OMOIMOTEKM YHUBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToIMUecKoe oOecleyeHre, MpeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['nmaBHoro xKopmyca (ayn.806).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  MCIIOJB30BaTh y4eOHbIE MaTepuajbl IO
JTUCLIUIUIMHE, pa3MemieHHble Ha rmiardgopme Moodle LlenTpa aucTaHIMOHHOTO O00pa3OBaHUS
OI'BOY BO «/lonI'Y». IIpyn u3ydeHnn JUCUUIUIMHBI MOTYT IPUMEHSATHCS JIEKTPOHHOE 00yUeHne
U TMCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYLIIMH KOHTPOJb 3HAHUN OOy4yaroUIMxcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM pabOoThI.

10. PEKOMEHAYEMAS JIUTEPATYPA

10.1. OcHoBHas HuTEpaTypa
1. Typueuxas, E.JI. Ilporpammuas uHxeHepus. TecTupoBaHHME M KOHTPOJIb KadecTBa
nmporpaMMHOTO obOecrnieueHusi: ydeOHoe mocobue nnsi By3oB / E.JI. Typuenkas, A.B.
ArpanoBckuil. — Cankt-IlerepOypr: Jlans, 2025 — 172 c.
2. CraposeroB, C.M. OCHOBBI TeCTUPOBaHHS MTPOTPAMMHOTO OOECTIeUeHUs: yaeOHOe mocoore
nust CITO / C.M. Craponeros. — 5-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2025. — 192 c.

10.2. JlomoiHUTEIbHAS JIATEPATYPA

3. Annye M. D¢dekTrBHOE TeCTHPOBaHHE NPOrpaMMHOro obecriedeHus / Tep.Cc aHrl.
A.H.Kucenesa. — M.: JIMK Ilpecc, 2023. — 370 c.

4. Hrnarbes, A.B. TectupoBanue nporpaMMHoro odecneyenus: yueonoe mnocooue s CIIO /
A.B. UrnatbeB. — 4-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2026. — 56 c.

S. CraposeroB, C.M. OCHOBBI TECTUPOBaHUS M BepU(PUKALMK MPOrPaMMHOIO OOECTICUEHHSI:
yaeOHoe mocodwre 11 By30oB/ C.M. CraponeroB. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2023. —
344 c.
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11. ”THOOPMAIIMOHHBIE PECYPCBI

Hayunas saexrponnas 6udamnoreka eLIBRARY .RU: caiit / HOb (OOQO). — Mocksa,
2000- . — URL: https://elibrary.ru (nata oopamenus: 08.04.2026). — Pexxum nocryna: Jyis
aBTOPHU30B. NI0JIb30BaTENEH. —€KCT: JIEKTPOHHBIMN.

Hayuynasi »sjextponHasi OuOaumoreka «KuOepJlenunka»: caiit / Acconuanus
«OTkphITast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (naTa ooparmieHwus:
08.04.2026). — Pexxum noctyna: cBoOOAHBIH. — TeKCT: 371€KTPOHHBIH.

HanmonanbHass moammcka: cair / PIHHM. — Mocksa, 2020- . - URL:
https://podpiska.rcsi.science/ (mara obpamienusi: 08.04.2026). — Pexum gocrtyma: s
aBTOpHU30B.10JIb30BaTenel JJoHI'Y. — TeKCT: 3eKTpOHHBIM.

HanuonanbHas 3jiekTpoHHass Oubiamoreka (HOB): denepanpHas rocymapcTBeHHas
uHopmanmonnass cucrema [/  Munuctepcto  KymbTyper  P®;  Poccuiickast

rocyaapcTBeHHas Oubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (marta
oOpamenus: 08.04.2026). — Pexxum noctyna: cBOOOIHBIN. — TeKCT: 37eKTPOHHBINA.
Oopa3zoBareabHas miaargopma FOpaiir: caiit. — MockBa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara oO6pamenus: 08.04.2026). — Pexum
JoCTyNa: W3JaHusg CBOOOIHOrO JOCTyMa, AJsi aBTOPU3OB. IoJb30oBareneld. — Tekcr:
3JIEKTPOHHBIMN.

OuekTponHasi oudamoreka PI'B: pasmen caiita / PI'b. — Tekcr: amekTpoHHBIH //
Poccwuiickas rocyaapcTBEeHHas oubnuoreka: oUIHaNTBHBIH CaiiT. —

https://ldiss.rsl.ru/electroniclibrary. — Pesxum goctyma: OMCK CBOOOHBIHN, JIEKTPOHHbBIE
JIOKYMEHTBI — BupTtyanbaeiil untansubii 3ai1 PI'b va tepputopun Hb JloHI'Y.
DJIeKTPOHHO-0nbIMoTeyHas cucrema Jlanp: caiit / ObC Jlans. — C.-IletepOypr, 2011-
. — URL: https://e.lanbook.com (mara oOpamenwus: 08.04.2026). — Pexxum nocryma:
uznanus CereBoil 3JIEKTPOHHON OMONMOTEKH, AJIsl aBTOPU30B. IoJib30BaTene. — TekcT:
3JIEKTPOHHBIM.

yekTpoHHO-0ubOanoTeuHas cuctema JouI'Y: caiit/ ®DI'BOY BO «lounl'Y». — [lonerxk,
2016- . — URL: http://library.donnu.ru/ (mata oopaimenus: 08.04.2026). — Pesxxum gocryma:
CBOOOIHBIN. — TEKCT: 2NIEKTPOHHBIMN.

DJieKTPOHHBI Katajgor Hayunoit 6ubmmorexu Jlonl'Y: pasaen caiita / Hb lonl'Y. —
Texcr: anexrponnsiii / OBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obOpamenus: 08.04.2026). — Pexum pgoctyma: TOUCK CBOOOIHBIN, 3JIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s Ttosib3oBaTener JJonl'y.

Daexrponnblii apxus JJonl'Y: paznen caiita / Hb JJonI'Y. — Tekct: anekTponHsiit //
3BC loul'Y: caiit. — URL: http://repo.donnu.ru/ (nara oopamenus: 08.04.2026). —
Pexxum noctyna: cBOOOAHBIIHM

WebPageTest, URL.: https://www.catchpoint.com/webpagetest Pexxum mocryma:
CBoOonnas nuuensus. (nara oopamenus 31.03.2026 r.)

12. TIPOT'PAMMHOE OBECIIEYEHUE

Windows 7 PRO (xoprnioparusHas nutiensust JOHHY Ne 46484614);

Microsoft Office (kopmopatusnast nunensus JJOHHY muriensust Ne 46472919);

Jiunewsun ~ GPLans  cBoOomHoro  mporpamMHOro — obecneuenusi:  Notepad++,
Firefox/Opera/Chrome, Libre Office, Adobe Acrobat Reader, XPDF, Paint.NET
XAMPP/OpenServer
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