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AHHOTaNINA

Huctummuaa «[IporpaMmHas MHXXEHEpHS» BXOJHUT B 0OPa30BATEIBHYIO MPOrpamMmy
BBICIIErO OO0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata [0 HAMpPaBJICHUIO MOATOTOBKH/
cnennanbHoct 09.03.03 «Ilpuknaanas nHpopMaTHKa» HampaBieHHOCTH «VHTEIIeKTyallbHbIE
nH(pOpPMaAIMOHHBIE CUCTEMBI U TEXHOJOTUMY. JluciuiuimHa peanusyercs kadgeapoit «Nod 1.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

YK-1 «Cnoco0GeH oCyIIeCTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CUHTE3 WH(pOopMaIuu,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] JIISl PEIICHHSI TOCTABICHHBIX 337129

[IK-2 «CnocoOHOCTh MPOEKTHPOBaTh, pa3zpadaThiBaTh U TECTHUPOBATH MPOTrpaMMHbBIC
MO/IYJTH

ITK-3 «CriocobHocTh pa3zpabaTsiBaTh 0a3bl JaHHBIX MCy»

Conepxkanve AMCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HM3Y4YCHHEM
OpPraHU3aI[MOHHBIX, WH)XCHEPHBIX M TEXHUYECKUX MPUHLHUIIOB, MOJENIEH U METOJOB CO3JaHUS
3¢ (heKTHBHO (PYHKIIMOHUPYIONIETO W KaYECTBEHHOTO MPOrpaMMHOT0 obecrieueHus. [IpuBeaeHb
IIPUMEPBI COBPEMEHHBIX HayUHBIX U MPAKTHUECKUX JOCTIKEHUN TpU pa3paboTKe COBPEMEHHBIX
IPOTPaMMHBIX TMPOAYKTOB. Oco0oe BHMMaHUE YIENEHO pealu3aluil M TECTUPOBAHHIO BeO-
CUCTEM U MPOrPaMMHBIX MPOAYKTOB, GYHKIIMOHUPYIOMIUX B cpeae HTepHeT.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOPMBI OpraHU3alUN
yueOHOro Ipoliecca: JISKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNbHAs pPad0Ta 00y4arOIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

[lenbto nmpenosaBaHus AUCHUILIMHBI ABJSIETCA 00ydeHHE CTYIEHTOB IPUHIUIIAM, METOaM
U TEXHOJIOTUSIM, MCIOJNb3YEMbIX B HH)XXEHEPHOM IIMKJIE CO3/IaHUS CIIOKHBIX IPOrPaMMHBIX
CHCTEM, BKJIIOYas BEO-TPUIIOKEHUS/CUCTEMBI.

B xone wm3ydeHusi AMCHMIUIMHBI PaccMaTpUBAIOTCS BOIIPOCHI, CBS3aHHBIE C aHAIU30M
IpeaMETHOW 001acTH U BblJCIEHMEM TpeOOBaHUI K pa3padaTbiBaeMOil IPOrpaMMHOI cHUCTEME.
N3yuatoTcst 0a30Bble apXUTEKTYPHbIE MOJEIM MPOTPAMMHOTO OOECIIEYEHHUs, HAIpHUMED,
CEPBHCHO-OPUCHTHPOBAHHAsI APXMTEKTYpPa, W OCHOBHBIE IIPOEKTHBIE XapaKTEPUCTHKHU:
MOJYJIbHOCTh, MH(OPMAIIMOHHAS 3aKPBITOCTh, CI0XHOCTb, CBA3HOCTb, CICTIJICHHUE U METPUKHU
Ul MX OLEHKH. PaccMaTpuBarOTCsi IPOEKTUPOBAHMIO KadeCTBEHHBIX U YIOOHBIX JUId
NOJIb30BaTEIe  4YeJIOBEKO-MAallMHHBIX — HHTepdericoB. M3yuaioTcss  0a3oBble  MOHATHA
TECTUPOBAHUS MIPOrPaMMHOT0 o0ecreyeHus. AKIIEHTUPYETCsl BHUMaHHUE CTYIEHTOB Ha TOM, UTO
cnennrukoil HHPOPMALMOHHON WHIYCTPUU SIBIISCTCS KOJUICKTHBHBIN TPy, BOBIICKAIOUINHA B
IPOM3BOJICTBO CHELMAIUCTOB Pa3HOI0 NPOQPUIN U ypOBHA NOAroToBKU. [loka3piBaeTcs pa3BuTHE
MEXyHAPOJIHON CHCTEMBI CTAaHIAPTOB MPOU3BOACTBA MHPOPMAMOHHBIX cucTeM. Ciymiareneit
OPUEHTUPYIOT Ha TO, YTO OoOecleYeHne KaueCTBEHHOr0 Mpoliecca MPoru3BOACTBA MPOrPAMMHOIO
o0OecrieyeHHs TrapaHTUPYET HEOOXOAMMBIM YpOBEHb HAJEXKHOCTH M KauecTBa CO3/1aBa€MOTI0
UH(POPMALIMOHHOTO NPOAYKTa. 3HAUUTEIIbHOE BHUMAHUE YJIEJIAETCSl TECTUPOBAHUIO BEO-CHCTEM.
B xone BbIMONHEHHS NMHKIA MPAKTUYECKUX 33JaHUN CTYACHTHI IMOJy4alOT HaBBIK pabOTHI CO
CHEIUAIN3UPOBAaHHBIMUA IIPOrPAMMHBIMM MHCTPYMEHTAMH II0 TECTUPOBAHUIO M KOHTPOJIIO
Ka4ecTBa MPOTrPaMMHBIX CUCTEM Ha MPUMEPE BEO-TIPUIIOKEHUI.

1.2. JlucummimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIET0 0Opa30BaHMs (ajgee —
OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCLUUIIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCUUIUIMHBI OOYYAIOUIUICS NOJDKEH O0NagaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WJIA UX 4acTsAMU. KOMIIEeTeHIINY U WHIUKATOPBI UX JTOCTHXKCHUS TIPUBEICHBI B
Tadmmuie 1.

Tabmuma 1 — IlepeyeHp KOMIIETEHIIMA ¥ MHIUKATOPOB UX JTOCTHKEHUS

Kon u
Kareropus (rpynna) Koz u HanMeHoBaHNE HHIUKATOPA JOCTHKECHHUS
HAaUMEHOBaHUE
KOMITIETEHIINH KOMIIETEHIIUU
KOMIIETCHIIMH
VYK-1 Cnocoben
OCYIIECTBIISATh

MTOUCK, KPUTHYECKHI
aHaJIM3 U CUHTE3
YHuBepcanbHbIe nHpopmanuu, VYK-1.3.2 3HaTHL METOOUKH CUCTEMHOI'O ITOAX0/1a
KOMIICTCHITUHN MIPUMEHSTH JUIS pELIEHUs] IOCTaBJIEHHBIX 3a/1a4

CUCTEMHBIN ITOIXO0T
JUISL pELICHUS

MIOCTaBJICHHBIX
3aj1au
[1K-2.3.1 3HaTh METOJIbI ¥ IPUEMBI
[1K-2 CnocobHocTh 8 p
QITOPUTMHU3AIINH ITOCTABJICHHBIX 33134,
IPOEKTHPOBATH,
CTaHJapTHBIE aJITOPUTMBI 1 00J1aCTH UX
[Tpodeccuonanvubie | pazpabaTbiBaTh U
IPUMEHEHHS, TEXHOJIOIMU IIPOrpaMMHUPOBaHMS,
KOMITETEHINH TECTUPOBATH .
0COOEHHOCTH BHIOPAHHOI CcpeJibl
IpOorpaMMHBbIE
IPOrpaMMHUPOBAHUS, METOIbI M CPEJICTBA
MOJTYJH

MTPOBEPKHU PAOOTOCTIOCOOHOCTH MPOTPAMMHOTO




o0ecrieueHHs

[IK-2.V.1 ymeTb nucath NporpaMMHbIA KO/ Ha
BBEIOPAHHOM SI3BIKE IIPOTPAMMHUPOBAHHSI,
COCTaBIISITh IPOrpaMMy TECTUPOBAHUS
KOMITOHEHTOB TIPOTPaMMHOT0 00€CIICUCHHSI,
MIPOBOAMTD aHAIM3 UCIIOIHEHUS TpeOOBaHU K
MIPOrpaMMHOMY 00ECIICUEHUIO

[1K-2.B.1 BnageTh HaBbIKaMU IPUMEHEHUS
METO/IOB U CPEJCTB IIPOBEPKHU
paboTOCIIOCOOHOCTH TPOIPAMMHOTO 00ECTICYEHUS

I1K-3.3.1 3natb Teoputo b/I, ”HCTpyMEeHTHI U
METO/IbI IPOEKTUPOBAHUS CTPYKTYPHI 0a3 JaHHBIX,
OCHOBBI coBpeMeHHbIX CYB/]

[TK-3.Y.1 ymets paborats ¢ CYB/I, npoBoauTh
aHaJI3 IPEAMETHON 00JIACTH U BBISABIISTH
uHpopmannonusle norpednoctu NC

[1K-3 CnocobHOCTh
paszpabaThiBaTh 0a3bl
nanaeix UC

[TpodeccronanbHbIe
KOMIECTCHIIUH

2. Mecro nucuurnHbl B cTpykType OI1
Jucnurinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIIEYIOUIUX TUCLMILINH:
— OCHOBBI TPOrpaMMUPOBaHUS,
— HudopmannoHHbie CUCTEMBI U TEXHOJIOTHUH,
— TexHonoruu nporpaMMupoOBaHMs,
— baspl 1aHHBIX.
3HaHUs, TOJYYCHHbIE TPU M3YyYEHWH MaTepuaia JaHHOW JUCIHIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U UCIOIb3YIOTCS MPU U3YyYEHUU JPYTUX TUCLIMILIAH:
— IIpoexTupoBanue HHPOPMAIIMOHHBIX CHCTEM,
— HudopmanronHas 6€30macHOCTb

3. OO0BEeM H TPYJTOEMKOCTh JUCIHILTAHBI
Jlanaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPECTABIICHBI B
tabnure 2.

Tabauna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIINHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocma OuCUUNIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoii n0020mosKu 22 22
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHbie padoTs (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (Jac) 21 21
Buo npomesxcymounoit ammecmayuu’ 3ayer, OK3. OK3.




mudd. 3auer, sx3amen (3auer, Judd. 3au,
OK3.*%*)

*x .
HpI/IMeanI/Ie . KaHJIUJIAaTCKHUHU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH JTUCLUUILIMHEI 110 pa3ieiiaM 1 BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TeMbl AUCHUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
(gac) (gac) (dac) (gac) (dac)
Cemectp 7

Pazgen 1. OcHOBHBIE TTOHITHSI POTPAMMHO

WH)XEHEepUH. Mojeny, MeTOJOJIOTHY U IPaKTHKH 1 3

pa3pabOTKH MPOrpaMMHOTO 00eCIICYCHHSI.

Pasnen 2. [InanupoBaHue mporecca pa3paboTKu 1 2 2

Paznen 3. AHanm3 nmpeameTHOH 001acT U 2 4 3

TpeOOBaHMI K MPOTPaMMHOMY 0OECTICUSHHIO.

Paznen 4. TexHonorun nmporpaMMHBIX HHTEPQEHCOB 2 2 3

Pazgen 5. IIpoexkTrpoBaHue MoIb30BATENBCKOTO 2 3

nHTepdeiica

Paznen 6. Bepudukanus u TectupoBanne 5 8 3

MPOrpaMMHOT0 00eCIeUCHUS

Paznen 7. TectupoBaHue KITMEHTCKOW 9aCTH, CETEBBIX 4 10 1

MOJIKJTIOYCHHI U CEPBEPHOI YacTH BeO-NPUIIOKHUN

Paznen 8. ABromaruzanus TeCTUpPOBaHUS 4 8 2

Paznen 9. OGecnieuenue kauecTBa MPOrpaMMHBIX 1 1

CHUCTEM

HWroro B cemecTpe: 17 34 21
Uroro 17 0 34 0 21

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJalolUMHUCs  OINpENeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
Coneprkanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOHIE 4.

Ta6mmma 4 — ConepxaHue pa3fAesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u congepxanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 OcHogHbie nousamus. nNPOpAMMHOU uHMICeHepuu. Memooonocuu
Paspabomku nPoSpamMmHo20 obecneyenus.

[IpoOnemMbl  pa3pabOTKH  CIOXHBIX POTPAMMHBIX  CHCTEM.
JKvi3HeHHBII [HMKJI W 9JTanmbl  pa3paboTKU  MPOrpaMMHOTO
oOecrieueHnst. OBOJIOHUS  MOJENIEH  JKU3HEHHOTO  LMKIIA
nporpaMMHOr0o  oOecrneuenus. Krnaccuueckas  TEXHOJOTHS.
TexHomorun ObICTpON pa3paboTku. COBpEeMEHHBIE TEXHOJIOTHUHU
npoekTrpoBanus. Agile-Mero1omorum.

IIpeoycmompena unmepaxmusHas ¢hopma nposedeHus

3aHAMUA. KOMOUHUPOBAHHAS JIEKYUSL C DIIeMEHMAaMU JeKYUU-
Oecedvl U 1eKyuU ¢ 0eMoHcmpayuel Ciauoos.




Inanuposanue npoyecca pa3pabomxu

Opranu3zanus mporecca yiupaBJIeHUs IPOSKTaMHU.
Ilpedycmompena unmepakxmugnas hopma npogeodeHus
3auAMUsL; KOMOUHUPOBAHHASL NEKYUsL C DJIEMEHMAMU NeKYUU-
becedbl U IeKyuU ¢ 0eMOHCmpayuell ciatoos.

Ananuz npeomemuotl ooracmu u mpebosanull Kk npocpaMMHOMY
obecneueHuro.

Bompocel, cBs3aHHBIE ¢ aHaJIM30M TPEIMETHOW o0NacTh U
BBIJICICHHEM TPEOOBaHHH K pa3pabaThiBaEMOii MPOrpaMMHO# CHCTEME.
Tpebosanus o K.Burepcy. BusyanbHble cpeicTBa MPOCKTHPOBAHUS
nporpaMmHbIX cucteM. Juarpammsel UML. [Iuarpamma BapuaHTOB
ucrnionb3oBauust.  [Ipedycmompena — unmepakmuenas — gopma
NpPOBeOeHUs 3AHAMUSL. JIeKYUusl ¢ OeMOHCmpayuetl ciatdos.

Texnono2uu npoepammueix UHmMepghericos.

MoHONUTHAS apXUTEKTypa, MAOIOHBl WHTErpallud WHPOPMAITHOHHBIX
CHCTEM, CEpPBUC-OPHEHTHPOBAHHAS apPXHUTEKTypa, MHKPOCEpPBHCHAS,
NpUKIIaAHbIe TIporpaMmubie nHTepdeiicel (API). OcHOBHBIC THITBI BEO-
API, unrerpanus na mx ocuoBe Websocket, GrafQL, GecceprepHas
apXHUTEKTypa.

IIpedycmompena unmepaxmuenas ¢popma npogeodeHus

3aHAMUSL: TeKYUsi ¢ 0eMOHCmpayuel Ciauoos.

Ilpoexmuposanue nonvzosamenvckoeo unmepgetica
[IpoexktupoBanue nHrepdeiica nonp3oBarens Ha ocHoBe Ul/UX-
MeTonoB. [IpoeKTHpoBaHHE CTPYKTYPbl BEO-IIPUIIOKEHHS |
CO3/1aHME MAKETOB CTPAHUI] BEO-TPHIIOKEHHSI

Bepugukayust u mecmuposanue npocpammuozo obecneyeHus.
CTpyKTypHOE TECTHPOBAHHE MPOTPAMMHOTO  OOECIIeUeHUS.
OyHKIMOHAIBHOE TECTHUPOBAHHE MPOTPAMMHOIO 00ECIIeYeHHUS.
OCOOCHHOCTH TECTHPOBAHUS METONAMHU «UEPHOTO» H «OEIoro»
aakoB. CraTMdeckoe ¥ JAMHAMUYECKOE€  TECTHPOBaHUE.
TectupoBaHWe  IJIEMEHTOB.  TeCTHPOBAaHWUE  WHTETPAIUU.
Bepudukanus. JlokymeHTHpOBaHHE TIpoIecca TECTHUPOBAHHUS.
Ilpedycmompena  umwmepakmuenas — @opma  NpoedeHUs.
3aHsAMUsL. 1eKYUsi ¢ 0eMOHCmpayuel ciados.

Tecmuposanue KIUEHMCKOU 4acmu, cemesvblx NOOKMOYeHUU U
cepeepHoll uacmu 8e0-npuio*CHULL

TecTtupoBanue KJINEHTCKOU 4acTu c IIOMOIIBIO
CHeLHaTU3UPOBAHHBIX MIPOrpaMMHBIX UHCTPYMEHTOB.
TectupoBanue CETEBBIX MOIKITIOYEHUH CpelicCTBAMU
MHCTPYMEHTOB BeO-pa3paboTunka. TecTupoBaHue cepBepHON
YacTH BEO-TIPUIIOKEHUH, BKJIFOYAst 6azy JTAHHBIX.
Criennanu3upoBaHHbIe 00J1auHble HHCTPYMEHTBI TECTHPOBAHUS.
Ilpeoycmompena  umwmepaxkmuenas — opma  NpPoGeOeHUs.
3anAmMUA. JeKYus ¢ 0eMoHcmpayuel ciaioos.

Aemomamuzayus mecmupo8anus.

[Ipoexkr Selenium. ®peiimBopku TectupoBanusi. [laTTepHbI
TECTHPOBaHUs BeO-npriiokeHuit Ha mpumepe Page Object.
Ilpedoycmompena  ummepakmueuas  ¢gopma  npogedeHus
3anAmMuUs. 1eKyus ¢ 0eMoHCmpayuel ciados.

Obecneuenue kauecmea NPOSPAMMHBIX CUCTIEM

Ompenenenne kadectBa [1O. Mogenn kadecTBa. YIIpaBJICHHE
KagecTBOM pa3pabotku [10.

Ilpedycmompena  unmepakmuguas. — gopma  nposeoerus




3auamusl: 1eKyus ¢ 0eMoHcmpayuell ciaioos.

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJOEMKOCTh

N3 aux Ne
No | Tembl npaktrueckux | DopMbl IpakTUYECKUX | TpPym0eMKOCTb, |IPaKTUYECKOM |pasjielia
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHII
(gac) JIMHBI
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopatropHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTb
U3 Hux Ne
Ne HamveHoBanue 1a60paTopHbIx padot TpynoeMKoCTh, | MpakTUUYECKOH | pa3merna
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 6
1 | Opranu3zanus npouecca TECTUPOBAHUS B 2 2 2
00JTAYHOH CHCTEME YIIPaBJICHUS POSKTAMHU
2 | TectupoBaHHe KIMEHTCKOM yacTu BeO- 2 2 5,6
IPUJIOKEHUN
3 | Pa3zpabotka TecT-KelcoB 4 4 6
4 | @ukcanus nedexra B 006JagHOM Oar- 2 2 7
TPEKUHIOBOM CUCTEME
5 | TectupoBanue Ha ocHoBe UML-nuarpammsl 4 4 3,5
aBTOMara
6 | TectupoBanue Ha ocHOBe CSS-cenexTopoB u 4 4 7,8
XPath-myrei
7 | Pa3paboTka crieHapusi TECTUPOBAHHS B 2 2 8
Selenium IDE
8 | ABTOMaTH3UPOBAaHHOE TECTUPOBAHUE C 4 4 8
nomornsio Selenium webdriver u PyTest
9 | TecTupoBaHME CETEBBIX MOAKIIOUEHUH C 2 2 7
MTOMOUIbI0 HHCTPYMEHTOB BeO-pa3paboTyKua
10 | TectupoBanue API ¢ momompro Postman 4 4 4.7
Bcero 34 34

4.5. KypcoBoe NMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOW PabOThI

Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO




4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunpl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0IULE 7.

Tabauna 7 — Bunbl caMmocTosaTenbHON pabOThl U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuana
6 6
nucuurinHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotsl 3a04HIKOB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOM 5 5
arrectanuu (I1A)
Bcero: 21 21

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTLI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmua 8— [lepeyeHp MevYaTHBIX U MJIEKTPOHHBIX YUEOHBIX M3TaHUH

KomuecTBo 3K3eMILTSIPOB B
udp/
bubnuorpaduueckas ccplika Oubmorexe

URL azpec (KpOMe SIEKTPOHHBIX SK3EMILISPOB)

Typuenkas, E. JI. [IporpamMMHas WHKEHEpHSI.
WuTerparonsslii moaxoa k paspabotke / E.
JI. Typueukas, A. B. ArpaHoBckuid. —
Canxkr-IlerepOypr : Jlans, 2023. — 216 c. —
ISBN 978-5-507-46898-0. — Texcr :
ANEKTpOHHBIN //  Jlanb :  2IEKTpPOHHO-
OoubmuoreyHas cucTema. — URL:
https://e.lanbook.com/book/352307

9BC Jlanb

TectupoBanne U  KOHTPOJb  KauecTBa
IPOTrpaMMHOTr0 olecrieueHust [ DIeKTPOHHBIH
pecype] yueOHoe mocobue / E. JL
Typnenxass, A. B. ArpaHoBckuii, A. A.
CenmoB ; C.-Tletep0. roc. yH-T a’pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBHIE
naH. - Cankr-Ilerepoypr : Usn-so I'VAII,
2023. - 118 c.

Ob I'VAIIL

Metonosoruu 1 TEXHOJIOTHH
OB I'VAII | mpoekTtupoBaHus HHPOPMALMOHHBIX CHCTEM :
[ DnekTpoHHBIH pecypc] : yaeOHo-




MeToandeckoe mocooue / A. B.
Arpanosckuii, B. C. ITaBnos, E. JI.
Typuenkas ; C.-Ilerep0. roc. yH-T a3pOKOCM.
MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3a-Bo I'YAIL,
2021.-111c. -

Ob I'VAIIL

MHoro¢yHKIIMOHATEHBIE HH(POPMAITMOHHBIE
CHCTEMbI Ha OCHOBE UHTETPalluiu
NPUKJIAJHBIX TIPOTPAMMHBIX Cpell : yueOHOe
nocobue / A. B. ArpanoBckuii, E. JI.
Typuenxkas ; C.-Iletep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUSL. - DIEKTPOH. TEKCTOBBIE
na. - Cankr-IlerepOypr : Uzn-so ['YAII,
2022.-91 c.

9BbC
Opaiit

I'nunenko, U. I'. Texnonorus paspaboTku
IPOrPaMMHOT0 oOecrieueHus : yaebHoe
nocobue BO/ U. I'. 'uunenko, @. ®. I1aBios,
. FO. ®enopoB. — Mocksa : 3gaTenbcTBO
FOpaiit, 2022 — 235 ¢c. —
(ITpodheccuonanbHoe 0Opa3zoBaHue). —

ISBN 978-5-534-05047-9. — Tekcr :
anexkTponHbi // DBC FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/438444 (nara
obpamenus: 15.07.2022).

3BC
FOpaiir

UYeprkoBa, E. A. TlporpammHasi UHKEHEPHUSL.
BuszyanbHOe MoeIMpoBaHrEe MPOTrPaMMHBIX
CHCTEM : YUeOHHMK ISt BY30B /

E. A. UepTtkoBa. — 2-€ u31., UCTIP. U JOM. —
Mocksa : UznarensctBo HOpaiit, 2022. —
147 c. — (Bricmiee oOpa3zoBaHue). —

ISBN 978-5-534-09172-4. — Tekcr :
anektpoHHsli // OBC FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/452749 (nara
obpamenus: 15.07.2022).

Ob I'VAIIL

PazpaboTka BeO-npuiioxxeHui

cpenctBamu sizbika PHP : [ DnextponHbIii
pecypc] : yuebHOoe mocobue / A. B.
Arpanosckutii [u 1p.] ; C.-Iletepb. roc. yH-T
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbIe JaH. - CII0. : 3n-so 'YAII,
2018.- 121 ¢

004.9
A 25

OCHOBBI HUHTEPHET-IIPOTPAMMHUPOBAHUS :
yuebHoe nocobue / A. B. Arpanosckuii, B. C.
[TaBnos, E. JI. Typneuxkas ; C.-Ilerep0. roc.
YH-T a3pOKOcM. ripudopoctpoenus. - CIIO. :
Uzn-so I'VAIIL, 2018. - 135 c.

13

OB I'VAII

TectupoBanue BeO-IPUIOKEHUH !

[ DnekTpoHHBIH pecypc] : yuebHOe ocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc.
YVH-T a3POKOCM. IPUOOPOCTPOCHHUSI. -
DnekTpoH. TekcToBble naH. - CII6. : 3n-Bo
['VAIIL 2020.



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

OB I'YAII | IlporpaMMupoBaHue HHTEPAKTHBHBIX BEO-
MIPUJIOKEHUH : [ DIEKTPOHHBIN pecypc] :
yueOHoe ocodue / A. B. ArpaHoBckuii [u
ap.] ; C.-Tletep6. roc. yH-T adpOKOCM.
IpuOOPOCTPOEHHUSL. - DIEKTPOH. TEKCTOBBIE
nmaH. - CII6. : Usn-Bo I'VAII, 2019. - 91 c.

9BC JlaBpumesa, E. M. IlporpamMmMHuas

Opaiit WH)XEHEPUS U TEXHOJIOTUU
POrPaMMHUPOBAHUS CIIOXKHBIX CHCTEM :
yaeOHuK 171 By3oB / E. M. JlaBpumieBa. — 2-
€ u3a., ucop. u gor. — Mocksa !
WznarensctBo KOpaiit, 2020. — 432 ¢c. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-
07604-2. — Tekcr : anexktponHslit // IbC
FOpaiir [caiiT]. —

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

3bC BBenenue B mporpaMMHYI0 HH>KEHEPHIO :
Znanium Y4eOuuk / B.A. Aatunos, A.A. ByOHOB,
A.H. IIsupkun, B.K. CromuneB. — Mocksa :
KYPC: UHOPA-M, 2020. — 336 c. - ISBN
978-5-906923-22-6. - TekcT : AIEKTPOHHBIN. -
URL:
https://znanium.com/catalog/product/1035160
(mata obpamenus: 15.07.2022). — Pexxum
JIOCTYTA: 1O MOJIIMTUCKE.

9bC UYepnbies, C. A. [lpuHiunsl, naTTepHsl 1
FOpaiit METO/I0JIOTUHU pa3pabOTKH MPOrpaMMHOTO
obecrieueHus : yueOHOe mocoOue st By30B /
C. A. YepnbieB. — MockBa : 3narenbcTBo
FOpaiir, 2022. — 176 c. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-14383-6.
— Texcr : anexTponHslit // O6pazoBaTenbHas
iatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nara
obpamenus: 15.08.2022).

7. TlepedyeHb HIMEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIMMBIX I OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTh « HTepHeT»
URL anpec HaumeHnoBanue
CIOTVYAII

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

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

https://stepik.org/course/512 Python: OCHOBBI M IPUMEHCHHE

https://stepik.org/course/118842 | Becenennas rectupoBanus, Wi Kak cTath TECTUPOBIIHKOM

https://stepik.org/course/575 ABTOMaTH3aIMsl TECTUPOBAHMSI ¢ TOMOMIbI0 Selenium u



https://urait.ru/bcode/452137

Python

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

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpoIecca 10 JUCLUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCHUITTHHE

[lepeyeHp WCMONB3yeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIISCTBIICHUS
00pa30oBaTeNLHOTO MpoIiecca 10 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepralIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)
1 MynbsTUMeniiHAas JEKIIUOHHAS ayIUTOPHUS
Crnennanu3upoBaHHas 1adopaTopust 52-19, 52-17, 52-15

10. OmeHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI TPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

By npomMeKyTOUHOM aTTeCTalluy [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpPUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas puBeAeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEPCUTETa,  IpaBHIIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIFHBIM HOPMATUBHBIM aKTOM
['VAIL
Ta6mmma 14 —Kpurepun orieHKH ypoBHsI CQOPMHUPOBAHHOCTH KOMITETCHITUNA

Or11eHKa KOMITETEHITUI

XapaxrepucTuka chpopMUPOBAHHBIX KOMITETEHIUI

5-0ayubHas mKana




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— ONMUpPasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOU IJIUTEPATYpHI,

«OTIIHUYHO) J
GATTCHO TECHO TMPHUBSA3BIBAET YCBOCHHBIE HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIICIMAIN3HPOBAHHbIX IOHITHH.
— 00yyJarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TpaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
«ODOLLIOY — HE J0IIYCKAET CYIIECTBEHHbBIX HETOUHOCTEH;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JEsITEIbHOCThIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HayYHBIC MTOJ0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHSITHH.
— oOyyarouuiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JIaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOW
JUTEpaTyphl;
— JIOMYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCTIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«3aYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyTUPOBAHUH BBIBOJOB U 0000IIIEHUI;
— YaCTHUYHO BJIaJCET CUCTEMOM CIeIMAIM3UPOBAHHBIX MOHSITHH.
— oOyyJaronuicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPABJICHUH,
«HE 3a4TEHO»

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He GOpMYIHUPYET BEIBOJIOB M 0000IICHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeicTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Neo /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHIMKaTOpa

1. [lepeuncanre 3a7a4M CHCTEMHOTO aHAIN3a MIPU pa3paboTKe YK-1.3.2
MIPOTPaMMHOTO 00€CTIeUeHHUSI.

2. ApXUTEKTYpHBII NATTEPH «KIUEHT-cepBep» lIpumep, [1K-2.3.1
CTpYKTypa

3. VYpoBHH TpeOOBaHUH K MPOrPaMMHOMY MPOAYKTY, KOTOpPbIE [IK-2.V.1
3adukcupoBanbl K.Burepcom. [pusenute npumepsi/

4. IInpamua tectupoBanus. [IpuMepsl IpoOBEPOK HA KAKIOM [IK-2.B.1
YpOBHE

S. Dransl MPoeKTUpPOBaHUs 0a3bl NaHHBIX. [IpuMepsl [IK-3.3.1
HOpMaJIM3aIuK, 00eCIeUYeHHsI IEIOCTHOCTH U JIp.

6. Mertoap! BbIsIBIIEHUSI THPOPMAIIMOHHBIX MMOTPEOHOCTEH [K-3.VY.1
noJib30Baresel 6a3oi nanubiX. [Ipumepsl.




Bompocsr (3amaun) nist 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

No /it [Tepedens BonpocoB (3a1av) 11 3adeta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOTHEHHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

[IpumepHBIii IepedeHb BOIPOCOB sl TECTOB

Kon
WHJUKATOpa

IMpouuTaiiTe TEKCT U BHIGEPHTE MPABHIbHBIE OTBETDI
Omnpenenure 3aja4ll CUCTEMHOTO aHAJIM3a
a. BBUIBJICHHE MTPOOJIEM M IIOCTAaHOBKA LiEJIeH;
0. pa3paboTKa BapHaHTOB U MOJECIH MIPUHSATHUS PCIICHHUS ;
B. OICHKA aJbTEPHATUB U TIOMCKA PEIICHHS 1 €r0 pean3alny;
r. OueHKa 3()(EKTUBHOCTH PELICHUI U MOCIEACTBUN UX pealn3ali;

JA. MOPOCKTUPOBAHMEC OpraHU3alMM JUIsI JOCTHMIXKCHUS ueneﬁ.

YK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIBLHBII 0TBET
Jnst orcka MHGOPMALH UCTIONB3YIOT MHOXKECTBO METOOB. BeiOepuTe MeTox
IIOHMCKa I/IH(bopMaL[I/II/I Ipru CUCTEMHOM aHAJIN3€, B KOTOPOM KIIFOUCBBIMH q)HpraMI/I
BBICTYIAIOT JIBO€ — WHTEPBBIOUPYEMBIH U HHTEPBBIOEP.

a. HaGmonenue

6. MHurepsbio

B. AHKETHpOBaHHE

r. CemuHapsbl

VK-1.3.2

IIpouyuraiiTe TeKCT U BbIOepUTe NPABUJIbHbIE OTBETHI
Jast moncka MHGOpPMaUK BBISBICHHS TPeOOBAHUH MIPUMEHSIOT MHOXKECTBO TEXHHUK M

MeT0/10B. BribepuTe KOHTaKTHBIE METO/IbI ONpeIeIeHUs TpeOOBaHU.

HaoOmronenue

HurepBbio

AHKeTHpOBaHUE

CeMuHapsl
CaMocTosITeTbHOE OTIHCaHNE

O op

VK-1.3.2

IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHbIC OTBETHI
st moncka nHGOpManny BBISIBICHHS TPeOOBAHMN MPUMEHSIOT MHOXECTBO TEXHUK H
MeTo/10B. BriOepHTe KOHTaKTHBIE METOABI ONpE/IeICHNUs TPEOOBaHMUIA.

a. Habnronenne

6. Mo3roBoii Typm

B. AHKETHPOBaHUE

r. Pabota ¢ ¢poxycHBIME TpynIIaMu

. CaMoCTOSATEIbHOE OIIMCaHUE

VYK-1.3.2

l'[poquTaﬁTe TEKCT H YCTAHOBUTE MOCJACI0BATC/IBHOCTD

HpOHCCC HWHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX COCTOUT U3 CEMU DTAIlOB. VYcranoBurte
OCJICAOBATCIIbHOCTE 3TAllOB TAKOI'O aHalJlnu3a

1 »Tam = ouncTka JaHHBbIX,

2 atam = HUHTEeTpalus JaHHbIX,

3 otan = COKpalIcHNUC JaHHbIX,

VK-1.3.2




4 3tan = npeoOpa3oBaHKEe JaHHBIX,

5 3Tanm = HMHTEIUICKTYalbHBIN aHAIN3 JaHHBIX,
6 3Tam = OlICHKa,

7 3Tam = mpeCTaBICHUE 3HAHUMA

IIpounTaiiTe TEKCT U BbIOEpUTE MPABUJIbLHBIN OTBEBI

Kax mpuHsATO MMeHOBaTh QyHKIMK st TecTupoBanus B Unittest:
a. M QyHKIMA HaunHaeTcs Ha test_ (HivkHee MmoT4epKUBaHME)
6. M QYHKIMH COBIAAAET ¢ UMEHEM (YHKINH, KOTOPYIO HAaJ0 MPOTECTHPOBATH
B. UM (QYHKIINH JOJDKHO COOTBETCTBOBATH TOJIBKO TpeboBanusm PEP8

ITIK-2.3.1

IIpounTaiiTe TekcT 1 BbIOEPUTE NPABUJIbLHBIN 0TBET
Bribepure naTTepH, aHaJIOroM KOTOPOToO B ITOBCEAHEBHOM KHU3HU MOXKET OBITh
CUHXPOHHBIH nepeBoaurK. OH MO3BOJISIET IIOHUMATH JIPYT JIpyTa CaMbIM Pa3HbIM
JOASIM (M KJ1accam)

a. ApanTep (Adapter / Wrapper)

0. ®acax (Facade)

B. 3amecturens (Proxy)

r. [Ipucnoco6nener (Flyweight)

[IK-2.3.1

IIpoumnTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHbIE OTBEThI
Omnpenenure ypoBHU TpeOOBaHUH K MIPOrPaMMHOMY MPOJIYKTY, KOTOPbIE

3aukcupoBansl K.Burepcom B kaure «Paspabotka TpedoBanuii k [10».
a. OwusHec-TpeOOBaHUS
6. MOIB30BaTENLCKUE TPEOOBAHMA
B. TpeOOBaHUil K NPOrPaMMHOMY HPOIYKTY
I. JeTalbHbIC TpeOOBAHUS

[IK-2.y.1

I[IpoyuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K xaxnoil no3unuu, 1aHHOH B J1eBOM CT0J1011e, I0AOepHuTe COOTBETCTBYIOLIYIO
NMO3MIMIO B IPABOM CTOJI011€.

Mo knaccudukannu Kapna Burepca pa3nuyarot ¢pyHKIMOHAIBHBIE U

He(l)yHKLIPIOHaJ'ILHBIe TpC6OBaHI/I$I. COG,HI/IHI/ITC Ha3BaHHC Tpe6OBaHI/II71 C UX OITMCAaHUEM.

Ha3zBanue TpeGoBaHuUs Haznauenue tpeGoBaHuit

1 OyHKIIMOHAIBHBIE TPEOOBaHUA A OITUCHIBAIOT MTOBEJICHUE CHCTEMBbI
U QYHKITHH, KOTOPBIE OHA
JIOJDKHA BBITIOJIHSATD

2 HedyHnxkumoHanbHble b OTHOCSAT K XapaKTEepPHUCTHKAM
TpeOOoBAHMs CUCTEMBI U €€ BHELIHETO

OKPYKECHHUS

[K-2.v.1

10.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K kaxnoil no3unuu, 1aHHOI B J1eBOM CT0J1011e, 0AOepHuTe COOTBETCTBYIOIIYIO
MO3MIMIO B IPABOM CTOJI0II€.

YcraHoBuTe cooTBeTcTBHE (ppeiivBopkoM TecTtupoBaHus I1O ¢ ux onucaHuemM

Hassanne Omnuncanne

1 Pytest A cpelia TECTHPOBAHUS C OTKPBITHIM
HCXOJIHBIM KOJIOM, KOTOpast
MOJIIEP’KUBACT MOTYJIFHOE
TEeCTHPOBaHHUE, (YHKIIMOHATIFHOE
TEeCTHpOBaHHUe U TecTupoBanue APL

2 Unittest b CTaHJapTHAas Cpela TECTUPOBAHUS
Python, koTopas nocrasinsercs ¢
naketoM Python o ymosganuio

3 Behave B (bpeiiMBOpK JUTs peanu3annu
OM3HEC-OPHEHTHPOBAHHBIX TECTOB,
HalMCAaHHBIX Ha €CTECTBEHHOM
SI3BIKE.

[IK-2.V.1

11.

IIpounTaiiTe TEKCT U yCTAHOBHUTE COOTBETCTBHE.
K kaxnoii no3unmu, JaHHOI B JIEBOM CT0J1011e, OAOEepHUTEe COOTBETCTBYIOILYIO

[IK-2.V.1




NMO3UILMI0 B IPABOM CToJI0IIe.

HedyHkunoHansHble BUIBI TECTHPOBAHMS HAIIPABJICHBI Ha IIPOBEPKY
II0JIB30BaTCIIBCKOI'O HHTep(l)eﬁca, y)IO6CTBa HCIIOJIB30BaHU TPOrpaMMHOTO
obecnieuenus (I10) nosnp3oBatenem, TecTupoBaHue JOCTynHOCTH. OnpeaennTe
Ha3BaHHE CIIOCOO0B TCCTUPOBAHHNA C UX OIMMMCAHUCM.

HasBaHue cioco00B TECTUPOBAHHUS Omnucanue
1 TectupoBanue A TECTUPOBAHKE, BHIIOJIHIEMOE
TI0JIb30BATEIECKOTO ITyTeM B3aUMOJICHCTBHS C
uHTEepdeiica cucTeMoi gepe3 rpaduaecKuit
HHTEpQEC MoIb30BaTENs,
2 TectupoBanue ymo0cTBa b TECTHPOBAHHE C IIEITHI0
HCIIONB30BAHMS OIIpeJIeNICHNS CTEIICHN

TIOHATHOCTH, JIETKOCTH B
W3YYEHHUH U MCIIOJIF30BAHNH,
npuBnekateabHocTH [10 ms
M0JIb30BATEIIS

3 TectupoBaHue JOCTYIHOCTH B TECTHPOBaHHE, OIIpe/eIsioIIee
CTEIEHb JIETKOCTHU, C KOTOPOHI
HOJIH30BATENN C OTPAHUYEHHBIMU
BO3MOXXHOCTAMU MOT'YT
ucnosiszoBath [10

12. | llpouuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE. IIK-2.vV.1
K xaknoii mo3unuu, 1aHHOI B JIEBOM CT0JI01E, TOA0ePUTE COOTBETCTBYIOLIYIO
NO3MIMIO B IPABOM CTOJI01e
[punoxeHns IpeIoCTaBIAIOT JOCTYI K CBOUM (PYHKITUSAM C TIOMOIIBIO CIICITHATTEHON
nporpammbl — Application Programming Interface uiau API. Coenunnte Ha3BaHue
tunioB AP| ¢ ux Ha3HaucHHEM.

Tumer API Haznauenme

1 YacTHble UM BHYTPEHHUE A st0 API opranuzauuu,
HCTIONIb3YEMBIE TOJIBKO IS
nepenavyu JaHHBIX MEXKITY
CUCTEMAaMU BHYTPU OAHOMU
KOMITaHUU U PEIICHUS
KOPHOPATHBHBIX 3a/1a4.

2 OO011e10CTyHbBIE WITH b API ¢ 06umm rocTynom,

myOIudHbIe KOTOpBIE MOYKET UCTIOTIb30BATh

TPEThsI CTOPOHA.

3 [TapTHEpCcKUE B API, noCTynHbBIE HCKITIOUNUTENHHO
aBTOPH30BAaHHBIM ITAPTHEPAM U
KITMECHTaM UTS pa3paboTKU
MpoTpaMM W MHHUMHU3AIIHN
H3JEPKEK.

13. | IpouuTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE. IIK-2.V.1

K kaxnoil no3unuu, 1aHHOH B J1eBOM CTO0/1011e, TOA0epUTe COOTBETCTBYIOUIYIO
MO3ULNIO B IPABOM CT0JI0IE

WHTerpamnus Mexay MpUIoKESHUIMH MOKET ITPOUCXOIUTH PA3HBIMHU CTIOCOOAMHU.
YcTaHOBUTE COOTBETCTBUE MEXKY TUIIOM MHTEIPALlMU U ONIMCAHUEM TEXHOJIOTMi, Ha
OCHOBE KOTOPBIX IPOUCXOAUT B3aUMOCBSA3b IPUIIOKEHUI.

Tun uHTerpanuu Omnwucanue
1 IpSAMBIMHE BbI30BamMu API A 1o mabyoHy request-reply (3ampoc-
"Touka-Touka" OTBET) WK one-way (OTIpaBKa B

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

B3aUMOJICHCTBUSL.
2 oOMeHOM uepes cioit cpequero | b HalpHuMep Yepe3 CUCTEMBI
YPOBHS — HHTEIPALlMOHHYIO yIpaBJeHust ouepensiMu (message
HIMHY brokers) Tuna RabbitMQ u Apache

Kafka wmu ipu mocpencrse ESB
(enterprise service bus).




3 oOMeHoM daitnamu B JlaHHBIE COXPAHSIOT Ha JIOKATbHOM
WIH yAICHHOM XPaHWIUIIE,
OTKy/ia TIOTOM
MePeIar0T/CYNTHIBAIOT IO
npotkosam FTP

K kaxaoi no3umum, 1aHHOH B JIEBOM CTO0JI01e, OA0epuTe
COOTBETCTBYHOILYIO MO3UIHIO B IPABOM CTOJIOLIE.

OI11eHKY T€CTOBOTO TOKPBITHSI MPOBOAAT HA OCHOBE METPHUK MOKPBHITHS
TpCGOBaHI/ISIMI/I, HOKprTI/ISI KOJIOM U TECTOBOI'O HOKpBITI/ISI Ha 68,36
aHayn3a ynpasieHusi. ConocTaBpTe Ha3BaHUE METPHUK U OIpe/IeTICHHE.

Hassanue MmeTpuk Onpenenenue
1 | IlokpsiTue TpeOoBanui | A OLICHKA ITOKPBITHUS TECTAMHU
14, (YHKIIMOHATIBHBIX U [1K-2.B.1
He(DYHKITMOHALHBIX
TpeOOBaHUI K TPOJIYKTY
2 | IlokpeiTHE KOJA b OLICHKA IIOKPBITUSA TECTaMU
HWCIOJIHIEMOTO0 KOJa
3 TecTtoBOE MOKPBITHE HA B OLICHKA MOKPBITUS TECTAMU
0ase aHaiM3a MOTOKa NyTel BBINOIHEHUS KOJa
YIPaBJICHUS IPOrPaMMHOI'0 MOAYJIst

15. | [IpounTaiiTe TeKCT U ycTaHOBUTe cooTBeTcTBUE. K Kaxkmoii TIK-2.B.1
NMO3UIUH, JAHHOH B JIEBOM CT0J1011€e, O10epUTEe COOTBETCTBYIONILY IO
MO3UIMIO B PABOM CTOJI0LIE.

TectupoBanwue, BeprupUKaIUs U BATHIAIUS SBISIOTCS BUIAMHA
NEATEILHOCTH MPU 00€CTICUSHUH KOHTPOJISI Ka4eCTBa MPOrPaMMHOTO
obecrnieuenrs. COOTHECUTE OMPE/ICICHUS BUIOB ACSITEIBHOCTU C TEMU
BOIIPOCaMH, OTBET Ha KOTOpbIE OyIET MOJTYy4YeH B MPOIlecce UX
BBIITOJTHCHUS.
Ha3Banue Onpepnenexnue
1 | TecrupoBanue A oTBe4aeT Ha Borpoc «Kak
3TO CIIETaHO0?»
2 Bepudukanus b OTBEYaeT Ha BOIpocC «Hrto
caenmano?»
3 | Bammnamms B OTBEYAET Ha BOIPOC
«CrenaHo Ju TO, 4TO
O0XKHJIAJT 3aKA3UMK?)

16. | IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. TIK-2.B.1
K kaxnoil no3unuu, 1aHHOI B J1eBOM CT0J1011e, 0AOepHuTe COOTBETCTBYIOIIYIO
MO3MIMIO B IPABOM CTOJI0II€.

ITocne ucnpapnenus aedexra st TOATBEPKACHUS PAOOTOCITOCOOHOCTH
nporpammuoro obecneuenns (I10) mposoast TectupoBanne. CoeTMHUTE Ha3BAHNE
TUIIOB TCCTUPOBAHWA U UX HA3HAYCHUC.
Haspanne Texauk Haznauenue
1 JpIMOBOE TecTHUpOBaHUE A HaIpaBJICHO Ha OBICTPYIO
poBepKy yHKInoHana 110
2 CaHI/ITapHOG TECTUPOBAHUE b HaIpaBJICHO Ha IMPOBEPKY
KOHKpeTHOH ¢yHkuuu [10
3 Perpeccuonnoe recrupoBanue | B HaIpaBJIeHO Ha IPOBEPKY TOTO,
YTO BHCCCHHBIC UBMCHCHMUSA HE
HapyHuuiin paHee peajn30BaHHYIO
¢yHKIpoHansHOCTH 110
17. | IpounTaiiTe TeKCT 1 BbIOEpUTE OAUH NPABUJIbLHBINA OTBET T1IK-3.3.1

Onpeaem/ne, KaKHC 3Tallbl BKJIIOYACT MPOUCCC NPOCKTUPOBAHUSA 0a3bl JaHHBIX




a. CucteMHOE TECTUPOBAaHUE U OTIAJKa

[IporpammupoBanue narepdeiicon

B. BriOop cepBepa 6a3bl JaHHBIX, ONpEJENeHNe CYIIHOCTEH 0a3bl
JIaHBIX, pa3paboTKa CXeMbl 0a3bl TaHHBIX

r. CucTeMHBIH aHan3, IOTHYECKOe IPOSKTHPOBaHKE, (hU3NUECKOe
MIPOEKTHPOBAHUE

=

18.

IIpouyuraiiTe TEKCT U BbIOEpUTE OJUH NPABUJILHBII 0TBET
Omnpenenure, Kakue KOMaHIbI OTHOCSTCS K SI36IKY MaHHIyIupoBanus ganHbiMu (Data
Manipulation Language)

a. GRANT, REVOKE

6. INSERT, UPDATE, DELETE

B. CREATE, DROP, ALTER

ITK-3.3.1

19.

IIpouuTaiiTe TEKCT U BbIOEPUTE OJJUH NPABUJILHBII 0TBET
YcraHoBHTE, KaKOM MOPSKE BBIMOMHIIOTCS KoMaH bl B SQL 3ampoce
a. SELECT, FROM, WHERE, GROUP BY, ORDER BY, HAVING
6. FROM, SELECT, WHERE, GROUP BY, HAVING, ORDER BY
B. WHERE, SELECT, FROM, GROUP BY, ORDER BY, HAVING
r. FROM, WHERE, GROUP BY, HAVING, SELECT, ORDER BY

[IK-3.3.1

20.

IIpoyuraiiTe TEKCT U BbIOEPUTE OJUH NPABUJILHBII OTBET
Ompenenure, Kakne 3Tabl MUTPAly JAHHBIX MOTYT OBITh BKJIIOUYEHBI B ONITHMAJIbHBIH
BapuaHT MEePEeHOCca JaHHBIX?

a. TombKo BBIOOp M IIepenaya JaHHbIX.

6. Toxpko moATroTOBKA IIAT(HOPMEL.

B. Bribop, moaroroBka, n3BieueHune, NpeoOpa3oBaHue U Nepeaava JaHHBIX.

r. IlepeHoc naHHBIX 0€3 U3MEHEHUH.

IIK-3.3.1

21.

IpounTaiiTe TEKCT U YCTAHOBUTE COOTBEeTCTBHE. K KaK10¥ MO3MIMH, TaHHOH B
JIEBOM CTOJIOIIE, MOA0epHUTE COOTBETCTBYIONIYIO MO3UIIMIO B IIPABOM CTOJIOLE.
ComnoctaBbTe QYHKIIMH MOJIK30BaTEIsI ¢ onepatopamu SQL

HasBanue Hasznauenue

1 CREATE A INSERT

2 READ b SELECT

3 UPDATE B UPDATE

4 DELETE i DELETE

IIK-3.3.1

22.

IIpoumnTaiiTe TeKCT U yCTAaHOBHMTe cooTBeTcTBHe. K Kaxnoi mo3unum, 1aHHOI B
JICBOM €T0JI101Ie, MOA0epPHUTE COOTBETCTBYIONIYIO O3HINI0O B IPABOM CTOJI0Le.
YcTaHOBHTE COOTBETCTBHE MEXKIY YPOBHS MpoekTHpoBaHus 0a3el qanHeIX(B/]) n nx
Ha3HauYEHHEM.

HasBanne Hasnauenne

1 Ha BHeminem ypoBHe A ONpPEAEISIOT TOUKY 3peHus Ha bBJ]
TIPUIIOKEHNH, C KOTOPBIMHU
paboraer 1mosb30BaTENb WIN
CO3JaI0T MEXMAIINHHOE
B3aMMOJIEIICTBHE.

2 Ha xoHnenTyaisHOM ypOBHE b MPEJICTAaBIIIOT MOJICIb
TpeAMETHOH 00J1acTH,
OTpaX€HHYI0, HAIIpUMED, B
MOICIN HOaHHBIX

3 Ha ¢usnueckom ypoBHe B XpaHAT ¥ YIPABIAIOT JaHHBIMU
Ha cepBepe b/I.

[IK-3.V.1

23.

K kaxnoii mo3unuu, 1aHHOI B JIEBOM CT0J1011e, MOA0epHuTe COOTBETCTBYIOIYIO
MO3MIMIO B IPABOM CTOJI0II€.

[IporpamMMHBI IPOAYKT pa3padaThIBAIOT MO 3alIpOcaM KOHKPETHOM IPyYIIIIBI
nosp3oBareneii. [Ipu cocraBineHny TpeOOBaHU BBIICISIIOT IEPBUYHBIC U €TaIbHbIC
TpeboBanusi. CoeIMHUTE Ha3BaHHE TPEeOOBaHMH C MX HA3HAUCHUEM.

HasBanune TpeGOBaHI/IH CocrtaB JAOKYMCHTAlUU

1 [epBuuHbIe TpeObOBaHUS A JIOKYMEHTHPYIOT >KEeJIaHHs U
NOTPEOHOCTH 3aKa34nKa M JIOJDKHBI

IK-3.¥.1




OBITh COCTABJICHBI Ha SA3BIKEC,
MOHSTHOM 3aKa34UKy

2 Jeranbubie TpeOoBaHUS b

JIOKYMEHTHPYIOT TpeOOBaHHMS B
CTPYKTYpPHUPOBaHHOU GopMe Ha
OCHOBaHHMHU TPeOOBaHHUI
pa3paboTunka

24,

a. TpeboBaHUs MOTB30BATEIS.
0. busnec-TpeboBaHus.
B. IlompoOHas crierduranms.

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

IIpounTaiiTe TeKCT U BbhIOEPHUTE NPABMILHBIN OTBET [1K-3.V.1
Omnpenenure, Kakoi THI TpeOOBAaHUH OMUCHIBAET MOBEICHUE CUCTEMBI (€€ JAeHCTBHS).

Kiroun npaBuiIbHBIX OTBETOB Ha TeCThI pa3MelieHbl B [Ipunoxenuu 1 x PITJ] u naxoasTes y
cnenuanuctos o YMP kadenpsr 41, 3amecturens 3aBeayroniero kadeapoit 1 pyKoBOIUTES
00pa3oBaTeNbHOI MPOrpaMMBl.
Cuctema olIeHMBaHUs TECTOBBIX 3a/IaHU MOKa3aHa B Tabymie 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHKS TECTOBLIX 3aJaHUN

Ne VYKa3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHusA
(GasLbl, MOTYyYCHHBIC 32 BBIMOIHEHHE \
XapaKTePUCTHKA MPABUIBLHOCTH OTBETA)

1 3aaHue 3aKpbITOrO THIIA Ha [TosHOE cOBIaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJICHUE COOTBETCTBHS onieHuBaercs 1 0aniom, HEBEpHBIN OTBET
CUHTAETCs BEPHBIM, €CIIU i ero orcyrcrsue — 0 6amioB (160
YCTAHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(TO3uIMU U3 OAHOTO CTONOIA
BEPHO COTIOCTABIICHBI C MTO3UIHSIMA
JIPYTOro cTojbua)

2 3amaHne 3aKpBHITOrO THITA HA [TonHOE COBMaieHUE C BEPHBIM OTBETOM
YCTAHOBJICHHE olieHuBaercs | 6aiom, eciy JOMyIIeHbI
MIOCJIEIOBATEIBHOCTH CUUTACTCS OIMOKH WA OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITH MIPABIIBHO yKa3aHa | 0aJuIoB (JIMOO yKa3bIBACTCS «BEPHONM
BCS MOCJIEI0BATEILHOCTD ITU(Dp KHEBEPHOY)

3 3aganue koMOMHUpoBaHHOro TuNa | [TosHOE coBmazieHne C BEPHBIM OTBETOM
C BEIOOPOM OJTHOTO BEPHOTO OTBETa | OIleHUBaeTcs 1 6anaoM, HEBEpHBIN OTBET
U3 YEThIpeX MPEeJIOKEHHbBIX U wiu ero orcyrcteue — 0 6amioB (J1ubo
000CHOBaHHEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHOM\ KHEBEPHOY)
BEPHBIM, €CIIU MPaBWIIBHO yKa3aHa
udpa U MprBeIeHBl KOHKPETHBIE
apryMeHTHI, UCTIOIb3yeMble TIPU
BbIOOpE OTBETA

4 3ananne koMOMHUpOBaHHOTO THTa | [loJTHOE cOBMazieHNe C BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKHX BApHAHTOB | OIEHWBAETCs | OaiioM, eciu JOMyIeHbI
OTBETA U3 MPEITIOKESHHBIX U OLIMOKH WM OTBET OTCYTCTBYeT — 0
pa3BepHYTHIM 00OCHOBaHUEM 0amtoB (TMOO yKa3bIBAETCS «BEPHON\
BbIOOpa CYMTACTCS BEPHBIM, €CIIU «HEBEPHOY)

NPaBUIBHO YKa3aHbI TUPPHI U
IIPUBEJICHbI KOHKPETHbIE
apryMEHTHI, UCTIOIb3yeMbIe TIPH
BBIOOpE OTBETOB
5 3aaHue OTKPBITOTO THUIIA C IIpaBUIBHBIN OTBET 3a 3aJaHUE

pa3BEepHYTHIM OTBETOM CUHTAETCS
BEPHBIM, €CJIK OTBET COBMAJAET C
STAJIOHHBIM IO COACPKAHUIO U

oIleHUBaeTCs B 3 Oayia, €Ciii TOMyIIeHa
ojHa omuOKa \ HeTOYHOCTE \ OTBET
MIpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,




MOJTHOTE ecau gomnyiieHo oonee 1 ommOku \ oTBET
HenpaBWIbHBIN \ 0TBET OTCyTCTBYET — 0
0autoB (10O yKa3bIBACTCS «BEPHOM\
CHEBEPHOY)

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEAENAIONIME  HPOLENyphl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPSAAOK M IMPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTalMy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCmMasieHuro 0aHHo2o pazoena)

11.1. Meroauueckue yKazaHus s OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax JIUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(byHAaMEHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JaeT LEIbHOE MNPEICTaBICHHUE O JUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKOW K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBJIeHHE HEOOXOJMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSTEILHOM PadoTHI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIne rofbl;

— HAy4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENSTH TIJIaBHbIE MBICTU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HX B  Pa3iIM4YHBIX
bopMynupoBKax);

— TOJy4YyeHHe TOYHOIO NOHWMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAlMEd ClalijoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKycCUMl 00
0COOEHHOCTSX MPUMEHEHHS OT/IEJIbHBIX TEMATHK 10 TUCIMITIIMHE.

CrpyKTypa npeiocTaBieHus JEKIHOHHOI0 MaTepuana:

OcCHOBHBIE  TOHATHS  MPOTPAMMHON  WHXKEHepuu. MeTononorun  pa3paboTKu
MIPOrpaMMHOTO 00eCTICUeHHS.




[IpoGnembl pa3pabOTKU CIOKHBIX TPOrpaMMHBIX CUCTeM. JKM3HEHHBIH LUK U STambl
pa3paboOTKW TPOTrPaMMHOTO  OOECIeYeHHs. DBOJIONUS MOJAENEeH IKU3HEHHOTO  ITUKIIA
nporpaMMHoro obecrneudenus. Kmaccudeckass texHonorus. TexHonoruu ObICTpoOil pa3pabOTKU.
CoBpeMeHHBIE TEXHOJIOTUU MPOEKTUPOBaHUs. Agile-MeTononoruu.

2. [InanupoBanue npoiiecca pa3padoTKu

Opranu3zanus npouecca yupaBieHus IPOEKTaMu.

3. AHanM3 MpeIMeTHOM 001acTH ¥ TpeOOBaHUH K MPOTPAMMHOMY O00ECIIEUEHUTO.

Bomnpocsl, cBsi3aHHBIE C aHAJIM30M MPEIMETHOW O0JIACTH M BBIJCICHUEM TPEOOBaHMA K
paspabaTeiBacMOi mporpaMMHoOn cucteme. TpeboBanus mo K.Burepcy. BusyanbHbie cpencTpa
IIPOCKTUPOBAHUS IpOrpaMMHBIX cucrteM. [lmarpammer UML. [luarpamma BapuaHTOB
HCIOJIb30BaHU.

3. TexHonoruu nporpaMMHBIX HHTEP(HEHCOB.

MoHonuTHas apXUTEKTypa, Ma0J0OHbI MHTErpaluu UH()OPMAIIMOHHBIX CHUCTEM, CEPBHC-
OpPUECHTHPOBAaHHAS APXUTEKTYpa, MUKPOCEPBHUCHAs, MPHUKIATHBIE NPOTpaMMHBIE HHTEpdEnCHI
(API). OcnoBuble Tunbsl Be6-API, unrerpanus Ha ux ocHoBe websocket, Grafgl, 6eccepBepnas
apXUTEKTypa.

4. [IpoekTrpoBaHKe MOIb30BATEIHLCKOTO HHTEpdeiica

[IpoextnpoBanue  wHTepdelica  momp3oBaTenss Ha  ocHoBe  Ul/UX-meTomos.
[IpoekTupoBaHue CTPYKTYpPhI BEO-TIPHIIOKEHUS U CO3/IaHUE MAKETOB CTPAHUI] BEO-TIPHIIOKEHUS

5. Bepu¢ukanus u TeCTUpOBaHUE MPOTPAMMHOT0 00ECIICYEeHUSI.

CTpykTypHOE  TECTHpOBaHHE MporpamMmHoro  obOecrmeueHus. @DYHKIHOHAIBHOE
TECTUPOBAaHUE IPOrpaMMHOro odecrieueHus. OcoOEHHOCTH TECTUPOBAHUS METO/IaMU «UEPHOT0»
u «Oenoro» AmmKoB. CTaTHueckoe M TMHAMUYECKOe TECTUpOBaHHUE. TeCTHpOBAaHUE JIEMEHTOB.
TectupoBanue unTerpanuu. Bepudukanus. JlokyMeHTUpOBaHHE MPOIECCa TECTUPOBAHMS.

5. TectupoBaHue KIMEHTCKOW YaCTH, CETEBBIX IMOAKIIOYEHUN M CEpBEpPHON dacTu BeO-
MIPUIIOKHUN

TecTupoBaHue KIMEHTCKOM YacTH C MOMOIIbIO CIEHHAIU3UPOBAHHBIX MPOTPAMMHBIX
MHCTPYMEHTOB. TeCcTUpOBaHUE CETEBBIX MOAKIIOYEHUNH CpeACTBAaMM HWHCTPYMEHTOB BeO-
paspaborurka. TecTupoBaHue cepBepHOM uacTH BeO-IPUIIOKEHMH, BKItOYas 0a3y NaHHBIX.
Crneunanu3upoBaHHble 00JaYHbIE HHCTPYMEHTBI TECTUPOBAHMUS.

6. ABTOMaTH3aIUs TECTUPOBAHUS

IIpoekt Selenium. ®pelimBopku TectupoBanud. IlaTrepHpl TecTHpoBaHUS BEO-
npuioxeHuit Ha npumepe Page Object.

7. ObecrieueHne KauecTBa MPOrpaMMHBIX CUCTEM

Onpenenenue kadectsa [10. daktopsl kauectBa [10. Bepudukanus u Banunanus. [Tnan
o0ecrnieueHns KauecTna.

[IpenycmoTpena uHTepakTUBHAS (hopMa MIPOBEJCHUS 3aHATHS: IEKIUS C JeMOHCTpaluen
CJIAaIOB.

Meronudeckue yka3aHMsl 110 OCBOCHMIO JIEKIIMOHHOIO MaTepuajga HMMEIOTCS B BHIE

AIEKTPOHHBIX pecypcoB OMOIMOTEKH I'VAII u CHCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932
1. Typueukas, E. JI. IlporpammHas wunHxeHepus. VHTErpanmoHHBIA MOAXOJ K

paspabotke / E. JI. Typueukas, A. B. ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anmekTpoHHbIH // JIaHb : AIeKTPOHHO-OHOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2. TectupoBaHre ¥ KOHTPOJb KauecTBa NPOTPAMMHOTO OOECTICYCHHS [
DOnekTpoHHBI pecypc| : yuebnoe mocobme / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CenroB ; C.-Iletep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIC JaH. -
Canxkr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-TIPOTPaMMHPOBaHUsl : yaeOHOe ocodue / A. B. ArpaHoBckuid,
B. C. IlaBnos, E. JI. Typuenxkas ; C.-Ilerep6. roc. yH-T a’spokocm. npudopoctpoenus. - CIIO. :
Wzn-so 'YAIL 2018. - 135 c.



4, TecTtupoBanue BeO-TIpUIIOKEHUM : [ DJIEKTPOHHBIN pecypc] : yueOHoe mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DICKTPOH.
texcToBble aaH. - CII6. : M3a-Bo I'VAII, 2020.

5. MHorodyHKIIMOHATbHBIE MH(POPMAIMOHHBIE CHCTEMBI HAa OCHOBE HHTErpPaIlluU
MPUKJIAIHBIX TIPOTrPAMMHBIX cpell : yueOHoe mocodue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE naH. - CaHKT-
[TerepOypr : U3a-Bo 'YAII, 2022. - 91 c.

6. MeTo10/I0TUH U TEXHOJOTUU TPOSKTUPOBAHUS HMH(DOPMAIMOHHBIX CUCTEM : [
DIIeKTPOHHBIN pecypc] : yaueOHo-MeToanueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAIL 2021.- 111 ¢

11.2. Meroauueckre ykasaHds Ui OOy4YarOIIMXCS 0 y4YacTHIO B ceMHHapax (e
npeodyCMOmMpPeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

11.3. MeTtoau4veckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKACHHUIO MPAKTHUECKUX
3aHATHH (He npedycmompeno yuebHbiM NIAHOM N0 OAHHOU OUCYUNIUHE)

11.4. Metoauueckue yka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabort (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydammuics AOHKEH YriayOuTh W
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAJICTh COBPEMEHHOW METOJIMKONW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJTHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
BoinonHnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

BoeinonHenue nabopaTopHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS TUCIUIUIMHBL, ONpENeNseMOl Yy4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TMpHOOpETeHHWE HAaBBIKOB WCCIENOBAaHHUS TIPOIECCOB, SIBICHUH W  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOTYyYEHHBIX Ha
JEKIUSX;

— TOTy4YeHHe HOBOM MH(OpMAINH 110 U3y4aeMON JUCIHUILTHUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHUEM U IPUOOPAMH.

3amanne u TpeOoBaHus K MPOBEACHHUIO 1a00pATOPHBIX paboT

IIpn BeImONHEHUM TaOOPATOPHBIX PAOOT CTYAEHTHl TMOJTYYarOT KOMILJIEKCHBIE
HpaKTI/I'-IeCKI/Ie HABBIKH 110 OpFaHI/ISaHI/II/I, HpOCKTHpOBaHI/IIO nu HpOBeﬂeHI/IIO MepOHpI/IHTI/Iﬁ 10
KOHTPOJISI KauecTBa BeO-MpuiioxkeHu/cucteM. Pabota MoXeT ObITh BHITIONHEHA B MOATPYIINAX B
CcoCTaBE o0 4 YCIIOBCK UJIH, HpI/I JKE€JIaHUuH, I/IH)]I/IBI/I)]yaJ'II)HO.

Opranu3zanus npouecca TeCTUPOBaHUS B 00Ja4HOM cucTeMe yIpaBIeHUs MPOEKTaAMU
TectupoBaHue KIMEHTCKOM YacTu BeO-TIPUIOKEHUN

Pa3zpabotka Tect-keiicoB

®ukcanus nedexra B 00Ja4HOM Oar-TpeKUHIroBON crcTeMe

TectupoBanne Ha ocHoBe UML-auarpaMmmsl aBTomara

TectupoBanue Ha ocHoBe CSS-cenexropoB u XPath-myreit

Pazpabotka cuenapus tectupoBanus B Selenium IDE

ABTOMAaTU3MPOBAHHOE TECTUPOBaHUE C OMOIIbI0 Selenium webdriver u PyTest
TectupoBaHue ceTeBbIX NOJKIIOUEHHH ¢ TOMOIIBIO HHCTPYMEHTOB BeO-pa3paboTukua
10. TectupoBanue API ¢ momomipto Postman

CoNoR~wWNE



[IpenycMOTpeH anbTepHATHBHBIM BapuUaHT BBIOJHEHHS JIabOpaTopHBIX pabdor. B  xoxme
BBIIOJIHEHHUS] aJIbTEPHATUBHOTO KOMILJIEKCa J1IabopaTOpHBIX paboT Mozenupyercs pabdora
KOMaH/Ibl HaJl IPOEKTOM, [T03TOMY OOydarolrecs padoTaloT B IPYIMIAx 1o 2-3 4eJ0BeKa.

1. Pacnipenienenue 3a1a4 poekTa B CUCTEME YIIPaBJICHUS IPOEKTAMHU.

2.Co3/1aHre peno3uToOpus MPOEKTa B CHCTeMe ynpasieHus Bepcusimu  Git.

3. AHanu3 MpeaMeTHON 001acTH MPOEKTUPYEMOM MPOTPAMMHON CHCTEMBI

4. IlpoekTHpOBaHUE JIOTUYECKON CTPYKTYphI U JU3aiiHa caiTa.

5.Peanu3zanus KIMEHTCKON 4acTH BeO-IIPUIIOKEHUS (TJIaBHOM CTPAHUILIBI U CTPAHUIIBI-
perucTpanmm)

6. Pa3paboTka pestiroHHO# 6a3el qanHbIxX B cpeae MySQL (MariaDB, Postgress, Sqlite)

7. Peanmu3anusi CBSA3M MEXy KIIMEHTCKOM YacTbi0 BeO-TIPHIIOKEHHS U 02301 TaHHBIX HA
s3pike PHP.

8. IlpencraBnenue npoexTa no pa3paboTKe NPOrpaMMHON CHCTEMBbI

Takxke NpelycMOTPEH BapUaHT BBIIOJHEHUS WHIUBUAYAIbHOIO 33JaHUS IO BBIOPAHHOMN
CTyJEHTaMH TeMaTuke. B 3ToM ciiydae Temy, TEeXHOJIOTHH pa3padOTKH MPOTPaMMHON CUCTEMBI U
00BEM BBITIOTHAEMONW pabOTBI MO KAXKIOW JaOOpPAaTOpHON pPabOTe CTYACHTHI COTJIACYIOT C
npenogaBareneM. Takum o0pazoM, peanusyercs nepcoHUGUIUPOBAHHBIN OAX0/1 B 00yUEHUH.

IIpu BbIOOpEe mpenIMeTHOH 00JIacTH CTyJeHTaM pEKOMEHAyeTcsi He 3a0biBaTh 00
OTPAaHUYECHUSX, U3JI0’KEHHBIX:

- B ®enepanbHom 3akoHe «O0 OcCHOBax OXpaHbl 3[0POBBs TpaxaaH B Poccuii-ckoii
Oenepanuny ot 21.11.2011 Ne 323-D3 B pen., nevictyromeit ¢ 01.04.2024 rona;

- B ®enepanbHom 3akoHe «O0 obOpazoBanuu B Poccuiickoit deaepanum» ot 29.12.2012
N 273-D3;

- B ®enepanbHoM 3akoHe «O0 oxXpaHe 37J0pOBbs TPaKIaH OT BO3JACHCTBHS OKPYKAIOIIETO
Ta0a4HOTr0 JIbIMA, TOCTECTBUN MOTpeOaeHUs Tabaka WU TOTPEOICHUST HUKOTHHOCOIEpKaIen
npoaykuun» ot 23 despains 2013 r. Ne 15-03;

- B @enepasibHoM 3akoHe «O TOCYAapCTBEHHOM pETyJIMPOBAHUM IPOU3BOJCTBA U
000poTa 3TUIIOBOTO CIUPTA, AIKOTOIBLHOM M CIIUPTOCOAEPIKAIIEH MPOAYKIIUU U 00 OrpaHNYEeHUN
noTpebsieHus (pacuTHsl) aIKOToJbHOM npoaykuuu» ot 22.11.1995 Ne 171-03;

- Ycrase By3a.

Crpykrypa u opma otyeTa 0 1abopaTopHOM padboTe

1. TuTynbHBIN THCT

2. 3ayiaHue Ha BBITIOJTHEHUE JTAOOPATOPHON pabOThI

3. [lopsnok BBITIONHEHUS PAOOTHI.

[Ipu sTOM TEekcTOBas YacTh pabOTHl JOTOMHAETCS CKPUHIIOTAMHU, IMOKA3BIBAIOIINMHU BCE
STambl BRIMOJTHEHUS 3a/IlaHUs Ha TaOOpaToOpHYIO padoTy.

4. BeiBobI O TIpOJIeTIaHHOM paboTe B hopmare scce

5. CIuCOK UCIOJIb30BaHHBIX HCTOYHUKOB

6. [Ipunoxxenus (pu HEOOXOIUMOCTH)

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA0O0OPATOPHON padboTe
Odopmnenre HEOOXOIUMO TPOU3BOAUTH B COOTBeTcTBHE ¢ I[IpaBuna odopmiueHus
TekcToBbIX JokymeHnToB mo 'OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue ykasanus no oc6oenuio mamepuana 1a60pamopHvix pabom umeomcs 8 uoe
91eKmponHbIX pecypcos oubruomexu I'VAII u cucmemor LMS

1. TectupoBaHWe H KOHTPOJh KauecTBa MPOTpaMMHOro obOecreueHus : |
DneKTpoHHBIN pecypc| : yueOHoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.



CenroB ; C.-Iletep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIC JaH. -
Canxkr-IlerepOypr : U3a-Bo I'VAIL 2023. - 118 c.

2. TectupoBanue BeO-IPUIIOKEHUM : [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DICKTPOH.
texcToBble naH. - CII6. : M3a-Bo I'VAII, 2020.

3. MHoro¢yHKIMOHATbHBIE MHPOPMALMOHHBIE CUCTEMBl Ha OCHOBE HMHTETPAlUU
MPUKJIAIHBIX TPOTrPAMMHBIX cpell : yueOHoe mocodue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE naH. - CaHKT-
[TerepOypr : U3a-Bo 'YAII, 2022. - 91 c.

4. MeTo10/I0TUH U TEXHOJOTHH TPOSKTUPOBAaHUS WH(DOPMAIMOHHBIX CHUCTEM : [
DIIeKTPOHHBIN pecypc] : yueOHo-MeToanueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAIIL 2021.- 111 c.

11.5. Meroauyeckue yka3zaHus JUIsi OOYYalOHIUXCS IO TPOXOXKIACHUIO KYypCOBOTO
IPOCKTHPOBAHMUSA/BHIMIOJIHEHUS. KYpCOBOM paboOThI (e npedycmompeno yueOHbiM HAAHOM NO
O0aHHOU oucyuniuHe)

11.6. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiicsl BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSITENbHONH paboThl, y oOydaromierocss (popMHpyeTcs
nenecooOpa3Hoe IIaHupOBaHUEe pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOECIeYHBAEeT BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TIepHOJ OOydYeHHs, TOMOTAeT IIOJYYUTh HABBIKH TTOBBIMICHHS
npo¢eCcCHOHATBHOTO YPOBHS.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMH  CaMOCTOSITENIbHYIO — paboTty
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00yyaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

Memoouueckue ykazanus no oceoeHuro mamepuana Oasi CaMOCMOAMENbHOO U3VUEeHUs
umeromcs 8 8ude 21eKkmponnsix pecypcos oudruomexu I'VAIl u cucmemor LMS

1. Typueukas, E. JI. IlporpammHas uHxeHepusi. VHTerpaunoHHBIH MTOIXOJ K

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

c. — ISBN 978-5-507-46898-0. — Tekcr : anmekTpoHHbIH // JIaHb : AIeKTpOHHO-OHOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307
2. TectupoBaHue M KOHTPOJIb KayecTBa MPOTPAMMHOIO OOECHedYeHUus : [

DneKTpoHHBI pecypc| : yuebnoe mocooue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CenroB ; C.-Iletep0. roc. yH-T a’pOKOCM. NMPUOOPOCTPOCHHUS. - DJIEKTPOH. TEKCTOBBIC JaH. -
Canxkr-IlerepOypr : U3a-so I'VAIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-TIPOTPaMMHPOBaHUs : yaeOHoe ocodue / A. B. ArpaHoBckuid,
B. C. IlaBnos, E. JI. Typuenxkas ; C.-Ilerep6. roc. yH-T a’spokocm. npudopoctpoenus. - CII6. :
Uzn-so I'VAIL 2018. - 135 c.



4, TecTtupoBanue BeO-TIpUIIOKEHUM : [ DJIEKTPOHHBIN pecypc] : yueOHoe mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DICKTPOH.
texcToBble naH. - CII6. : M3a-Bo I'VAII, 2020.

5. MHorodyHKIIMOHATbHBIE MH(POPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HHTETpAIlUU
MPUKJIAIHBIX TIPOTrPAMMHBIX cpell : yueOHoe mocodue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE naH. - CaHKT-
[TerepOypr : U3a-Bo 'YAII, 2022. - 91 c.

6. MeTo10/I0TUH U TEXHOJOTHH TPOSKTUPOBAaHUS WH(DOPMAMOHHBIX CHUCTEM : [
DIIeKTPOHHBIN pecypc] : yaueOHo-MeToanueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-Bo I'YAIL 2021.- 111 ¢

11.7. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluxcs, OCYUIECTBIIEMOIO B TE€YEHUE CEMECTPA C IIEJIbI0 OLCHUBAHMS XO0/la OCBOEHUS
JUCLUIUIAHBI.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPOBOJIUTCA B COOTBETCTBHM CO CTaHAAPTOM
opranuszauuu I'YAII cucremsl MeHepkMeHTa KadecTBa 3.76 «llonokeHue o TeKyleM KOHTpOJe
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTrTecTaluy CTyJAeHTOB U acrnupaHToB I'YAIl, oOydaromumxcs
110 00pa3oBaTeNIbHBIM IPOrpaMMaM BBICIIEr0 00pa30BaHUs» Ha OCHOBaHUHM Ipukasza ['Y AIL

Texkymuil KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISIETCA C YYE€TOM CBOEBPEMEHHOCTH,
IOJTHOTHI U KauecTBA BBIIOJHEHUs JJaOOPAaTOPHBIX pabOT, COOTBETCTBHS O()OPMIIEHUSI OTUETOB
HOpMaTUBHBIM TpeboBanusiM ['YAII, npaBUIbHOCTH OTBETOB Ha KOHTPOJbHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JIEKIIUOHHBIX U MPAKTUYECKUX 3aHATHSIX.

Pesynprarhl TEKylero KOHTPOJS YCIIEBAEMOCTH YUYUTBIBAIOTCS IPU IPOBEACHUHU
IIPOMEXYTOUHOM aTTECTallMM HapsiAy C OTBETAMM Ha 3K3aMEHALMOHHBIE BOIIPOCHI, TOCKOJBKY
OTpakatoT c(OPMUPOBAHHOCTh MEPEUMCICHHBIX B Tabiuue 1 KOMIETEHIUI ¢ TOYKH 3pEeHUs
nprOOPETEeHHBIX YMEHUH 1 HAaBBIKOB.

11.8. Metoauueckue ykazaHus i OOY4arOLIMXCs MO MPOXOXKAECHUIO MPOMEXYTOUHOM
aTTEeCTallUU.

[IpomexxyTounass  artectanusi  oOyyarolIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATENbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceos:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydYaromMMcs B Ipoliecce
M3YYEHHUs BCEM NUCUUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSITENIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3ahad. ODK3aMEH, Kak IpPaBUJIO, MPOBOAUTCS B
MEepUoJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— 3auyeT — 3To (hopMa OLIEHKU 3HAHUH, MMOTYYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
yueOHOW TUCUUIUIMHBI B EJIOM WM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlleHKa 3HaHUH
00y4aroImuMcsl IO OTJAEIbHBIM pa3jiesiaM JAUCHUIUIUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WIH «HE 3aU4TEHOY.

— auddepeHunpoBaHHbIl 3ayeT — 3T0 ¢GopMa OLEHKHM 3HAHWH, IOJyYEeHHBIX
oOydaromuMcsl TpU U3YYEHUH AUCHMILTMHBL, TPU BBIMOIHEHUH KYPCOBBIX IPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTJIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Ob6s3amenvho 0115 3aN0IHeHUs NPenooasamenem: YKasvleaomes mpebosanus u memoobl
npoGedeHUsl NPOMEHCYMOYHOL ammecmayuu.

Jlnst momycka K 3K3aMEHy CTYASHT 00s3aH BBIOJHUTH U 3AIIUTUTH 75% 1abopaTopHbIX
paboT U yCHemHo 3aBepiiuTh 75% 3JIEMEHTOB TEKYyIIero KOHTpoJjs. HeBblmonHeHHbIe 3a1aHus



CTYIEHT CHAeT MpEernoAaBaTeNI0 NEpe] HAadaJoM HK3aMEHa, B CIyd4ae MX YCHEHUIHOM 3alluThl
JIOITYCKAeTCs K DK3aMEeHY Ha OOIIMX OCHOBaHMX. MITOroBas oleHka 1o 3k3aMeHy (GopMUpyeTcs
Ha OCHOBAaHUHU OLICHOK, IOJYYEHHBIX B XOJI€ TEKYILEro KOHTPOJSA, U OLIEHKH, MOJYYEHHOU B
pe3yibTaTe YCTHOTO OTBETa Ha »HK3aMeHe. TakkKe IpU BBICTABICEHUM HWTOTOBOM OIEHKU
YUUTBHIBaeTCSl (PAKTOp IMOCEIAeMOCTH  JICKIMOHHBIX 3aHsATHH. B cimyyae orcyTrcTBHs 1O
HEYBKUTEIBHBIM MPUYMHAM Ha Oonee yem 50% neknuii, 0TKa3a OT BHITIOJHEHUS 3aJaHUi Ha
JICKIMOHHBIX 3aHATHUSIX CTYICHTY Ha 3K3aMEHE MOTYT ObITh 3aJjaHbl JOIMOJIHUTEIbHBIE BOIPOCHI
10 TeMaM, KOTOpbIe OBUTH UM HE M3y4YeHBI B TIOJIHOM 00bEME.

Jlis  ycHemHoro MpOXOXKIEHUS MPOMEXYTOYHOM arrectauuu B (opme sK3ameHa
o0ydJarouuics JIOJDKEH MPOJAEMOHCTPUPOBATH COOTBETCTBUE KPUTEPUSIM OIICHKH YPOBHS
c(hOpMUPOBAHHOCTH KOMIETeHIMH (Tabnuua 14), a TakkKe BBINOJIHUTH, BBUIOKUTH OTUETHI B
JUYHBIN KaOMHET M YCIEIIHO 3alUTUTh He MeHee 75% mabopaTopHbIX paboT.

[IpomexxyTouHbIN KOHTPOJIb  yCIIEBAEMOCTH IPOBOAUTCS B COOTBETCTBUU CO
ctangaptroM opranuzauuu ['YAIL cucrembl MeHemxmeHTa kauectBa 3.76 «llonmokeHue o
TEKYILIEM KOHTPOJE YCIEBAEMOCTH M IMPOMEKYTOUYHOW aTTECTALlMM CTYIEHTOB U aCIHPAHTOB
['VAII, oOywaromuxcs 1Mo 0O0pa3oBaTeIbHBIM MpPOTpaMMaM BBICIIETO OOpa30BaHU» Ha
ocHoBanuu npukaza ['YAIl u «O MoaynbHO-PEUTHUHIOBOM CHCTEME OLIEHKH KauecTBa yuyeOHOMH
pabotsl ctynentoB B 'Y Ally.



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




