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AHHOTaNINA

Huctummuaa «[IporpaMmHas MHXXEHEpHS» BXOJHUT B 0OPa30BATEIBHYIO MPOrpamMmy
BBICIIErO OO0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenuanbHocT 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:

VYK-1 «CnocoGeH oCyIIeCTBIATh MOUCK, KPUTHUSCKUN aHAIM3 U CHHTE3 WH(opMaiuu,
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 HM3YYCHHEM
OpPraHU3aI[MOHHBIX, WH)XCHEPHBIX M TEXHUYECKUX MPUHLHUIIOB, MOJENIEH U METOJOB CO3JaHUS
3¢ (heKTHBHO (PYHKIIMOHUPYIONIETO W KaYECTBEHHOTO MPOrpaMMHOT0 obecrieueHus. [IpuBeaeHb
MIPUMEPBI 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: JIKIIH, 1a0opaTopHble paboThl, CAMOCTOSITeNbHAs pab0Ta 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, MCIIOJNb3YEMbIX B HH)XXEHEPHOM LMKJIE CO3/IaHUS CIIOKHBIX IPOIPaMMHBIX
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 OOECIICUEHHUs, HaIpHUMeED,
CEPBHCHO-OPUCHTHPOBAHHAsI APXMTEKTYpPa, W OCHOBHBIE IIPOEKTHBIE XapaKTEPUCTHKHU:
MOJYJIbHOCTh, MH(OPMAIIMOHHAS 3aKPBITOCTh, CI0XHOCTb, CBA3HOCTb, CICTIJICHHUE U METPUKHU
Ul MX OLEHKH. PaccMaTpuBarOTCsi IPOEKTUPOBAHMIO KAadeCTBEHHBIX 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 CHELMAIMCTOB Pa3HOI0 NPOQUIN U ypOBHA NOAroToBKH. [loka3piBaeTcs pa3BuTHE
MEXyHAPOJIHON CHCTEMBI CTAaHIAPTOB MPOU3BOACTBA MHPOPMAMOHHBIX cucTeM. Ciymiareneit
OPUEHTUPYIOT Ha TO, YTO OoOecleYeHne KaueCTBEHHOr0 Mpoliecca MPoru3BOACTBA MPOrPAMMHOIO
o0OecrieueHHs TrapaHTUPYET HEOOXOAMMBIM YpOBEHb HAJEXKHOCTH M KauecTBa CO3/1aBa€MOro
UH(POPMALIMOHHOTO NPOAYKTa. 3HAUUTEIIbHOE BHUMAHUE YJIEJIAETCSl TECTUPOBAHUIO BEO-CHCTEM.
B xone BbIMONHEHHS NMHKIA MPAKTUYECKUX 33JaHUN CTYACHTHI IMOJy4alOT HaBBIK pabOTHI CO
CHEIUAIN3UPOBAaHHBIMUA IIPOIPAMMHBIMM 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. KOMIIEeTeHIINN U WHIUKATOPBI UX TOCTH)KCHUS TPUBEICHBI 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

MIPOBEPKH 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 TPUMEHEHUS
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
IIPU U3YYECHHUH CIECAYIOUIUX TUCLUTLINH:
— OcHOBBI TPOTPaMMUPOBAHHS,
— HHdopManoHHBIE CUCTEMBI K TEXHOJIOTHH,
— TexHoysoruu NporpaMMUpOBaHUS,
— baspl 1aHHBIX.
— 3HaHus, NOJYYEHHBbIE MPU M3YYCHHHM MaTepHallia JaHHOM JUCUUIUIMHBI, UMEIOT KaK
CaMOCTOSTENIbHOE 3HAUECHHE, TaK U UCTIOIb3YIOTCS NPU U3YYEHUU APYTUX TUCUUILINAH:
— IIpoexTupoBanue HHPOPMAIIMOHHBIX CHCTEM,
— HHdopmanmonnas 6€30macHOCTS,

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Janable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) NpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (4ac)
H3 nHux uacoe npakmuueckoi no020moeKu 8 8
AyoumopHhule 3anamus, BCETO vac. 16 16
B TOM YHCJIE:
nexuu (JI), (gac) 4 4
npaktudyeckue/cemunapckue 3anstus  (113), 4 4
(dac)
naboparopHbie padboTsl (JIP), (dac) 8 8
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmosamenvnasn paboma, Bcero (4ac) 83 83
Buo npomesxcymounoii ammecmayuu. 3a4er, 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.
Pazpgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBEJCHBI B TaOIUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Paznensl, TeMbl AUCHUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
(gac) (gac) (dac) (gac) (dac)
Cemectp 9

Pazgen 1. OcHOBHBIE TTOHITHSI POTPAMMHO

WH)XEHEepUH. Mojeny, MeTOJOJIOTY U IPaKTHKH - - - - 4

pa3pabOTKH MPOrpaMMHOTO 00eCIICYCHHSI.

Paznen 2. [InanupoBanue npouecca pa3paboTKu - 1 - - 4

Paznen 3. AHanm3 nmpeameTHOH 001acT U ) 1 i i 8

TpeOOBaHMI K MPOTPaMMHOMY 0OECTICUSHHIO.

Paznen 4. TexHonoruu mporpaMMHBIX HHTEP(]EHCcOB 1 - 8

Pazgen 5. IIpoexTrpoBaHue MOIb30BATEIBCKOTO ) 1 ) ) 4

nHTepdeiica

Paznen 6. Bepudukanus u TectupoBanne 1 1 5 ) 20

MPOrpaMMHOT0 00eCIeUCHUS

Paznen 7. TectupoBaHue KITMEHTCKOW 9aCTH, CETEBBIX 1 ) 2 ) 15

MOJIKJTIOYCHHI U CEPBEPHOI YacTH BeO-NPUIIOKHUN

Paznen 8. ABromaru3zanus TeCTUpPOBaHUS 1 - - - 16

Paznen 9. OGecnieuenue kauecTBa MPOrpaMMHBIX ) ) ) ) 8

CHUCTEM

HWroro B cemecTpe: 4 4 8 83
Utoro 4 4 8 0 83

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOy4JarlUMHUCs  OINpENeJeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oynyei
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 HaszBanue u conepkanue pas3iesioB U TEM JEKIIMOHHBIX 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  IIMKia
nporpaMMHOT0  oOecreueHus. Krnaccuueckas  TEXHOJOTHS.
TexHomorun ObICTpON pa3paboTku. COBpEeMEHHBIE TEXHOJIOTHUHU
npoekTrpoBanus. Agile-Mero1omorum.

IIpeoycmompena unmepaxmusHas ¢hopma nposedeHus

3aHAMUA. KOMOUHUPOBAHHAS JIEKYUSL C DIIeMEHMAaMU JeKYUU-
Oecedvl U 1eKyulU ¢ 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 npeomemnotl ooracmu u mpebosanuil K npocPaAMMHOMY
obecneueHuro.

Bompocel, cBs3aHHBIE ¢ aHaJIM30M TPEIMETHOW o0NacTh U
BBIJIEJIEHHEM TPeOOBaHUI K pa3pabaTeiBaeMOM MIPOrPaMMHOMN CHUCTEME.
Tpebosanus o K.Burepcy. BusyanbHble cpeicTBa MPOCKTHPOBAHUS
nporpaMmHbIX cucteM. Juarpammsl 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 Ciatoos.

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  OOECIICUCHHUS.
OyHKIMOHAIBHOE TECTHUPOBAHHE MPOTPAMMHOIO 00ECIIeYeHHUS.
OCOOCHHOCTH TECTHPOBAHUS METONAMHU «UEPHOTO» H «OEIoro»
aakoB. CraTMdeckoe ¥ JAMHAMUYECKOE€  TECTHPOBaHUE.
TectupoBaHWe  IJIEMEHTOB.  TeCTHPOBAaHWUE  WHTETPAIUU.
Bepudukanus. JlokymMeHTHpOBaHHE TIpoIecca TECTHPOBAHHUS.
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  umwmepakmuenas — @opma  NpPoGedeHUs.
3anAmMUA. JeKYus ¢ 0eMoHcmpayuel ciaioos.

Aemomamuzayus mecmupo8anus.

[Ipoexkr Selenium. ®peiimBopku TectupoBanusi. [laTTepHbI
TECTHPOBaHUs BeO-npriiokeHuit Ha mpumepe Page Object.
Ilpeoycmompena  ummepaxmuenas  ¢opma  npogedeHus
3anAmMuUs. 1eKyusi ¢ 0eMoHCmpayuel ciatdos.

Obecneuenue kauecmea NPOSPAMMHBIX CUCTIEM

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

Ilpedycmompena  unmepakmuguas. — gopma  nposeoerus




‘ 3auamusl; 1eKyus ¢ demMoHcmpayuel ciaioos.

YacTe JEKIIMOHHOI'O mMarc€puajia IpHUBEACHA B TEKCTOBOM (bopMaTe METOANYCCKUX

YKaSaHI/Iﬁ IJIs1 CaMOCTOATCIIBHOI'O U3YYCHHU CTYACHTAMMU.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYJTOEMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPyln0eMKOCTb, |IPaKTUYECKOM |pasjielia
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHII
(gac) JIMHBI
Cemectp 9
1 | Opranuzanus Ketic 1 1 2
npoiiecca
TECTUPOBAHUS B
00JIaYHOM CHCTEME
yIpaBICHUS
MIPOCKTAMH
2 | TectupoBanue Ha Keiic 2 1 6
ocHoBe CSS-
cenektopoB u XPath-
nmyTen
3 | TectupoBanue Ha Keiic 1 1 3,5
ocHoBe UML-
JarpamMMbI
aBTOMaTa
Bcero 4
4.4. JlabopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MPUBEACHBI B Ta0OHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
W3 aux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocTs, | mpakTHHECKOH | paszena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 9
1 | TectupoBaHue KIMEHTCKON 4acTH BEO- 4 4 6
MIPUJIOKEHUN
2 | Pa3paboTka TecT-KeicoB 4 4 6
Bcero 8

4.5. KypcoBoe mpoeKkTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmmma 7 — Bugsl caMOCTOSITEIbHOM paOOTHI M €€ TPYAO0EMKOCTh

Buna camocrositenbHOM paboThI

Bcero, | Cemectp 9,

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 10 10

qucuurnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroToBka K TEKyImeMy KOHTPOJIEO 13 13

ycneBaemoctu (TKY)

Jomamnee 3amganue (/13)

KonTtposbabie paboTsl 3a09ankoB (KP3) 50 50

IToaroroBka K MpoOMeEKyTOYHOU
arrectanuu (I1A)

10 10

Bcero: 83 83

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmmua 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3AAHUN

Mudp/
URL ampec

bubnuorpaduueckas ccplika

KomnudecTBo 9K3eMITISpOB B
OnomoTeKe
(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

9BC Jlanb

Typuenkas, E. JI. [IporpamMMHas WHKEHEpHsI.
WuTerparonsslii moaxoa k paspabotke / E.
JI. Typueukas, A. B. ArpaHoBckuid. —
Cankr-IlerepOypr : Jlanp, 2023. — 216 c. —
ISBN 978-5-507-46898-0. — Texcr :
ANIEKTpOHHBIN //  Jlanb  :  2IEKTPOHHO-
O6ubauoreyHas cucTema. — URL:
https://e.lanbook.com/book/352307

Ob I'VAIIL

TectupoBanue U KOHTPOJb  KauecTBa
IPOTrpaMMHOTr0 olecrieueHust [ DIeKTPOHHBIH
pecype] : yueOnoe mocoobue / E. JL
Typnenxas, A. B. ArpaHoBckuii, A. A.
CenmoB ; C.-TIletep0. roc. yH-T a’pOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBHIE
naH. - Cankr-Ilerepoypr : Usn-so I'VAII,
2023. - 118 c.

Ob I'VAIIL

MeToa0JIOTUH U TEXHOJIOTHH
MPOEKTUPOBAHUS UH(DOPMAIIMOHHBIX CUCTEM :
[ DnexkTpoHHBIH pecypc] : yaeOHo-
MeToaudeckoe mocooue / A. B.
Arpanosckuii, B. C. ITaBnos, E. JI.
Typnenkas ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHUS. - DICKTPOH. TEKCTOBBIE




naH. - Cankr-IlerepOypr : U3a-Bo I'YAIL,
2021.-111c. -

Ob I'VAIIL

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

9BbC
Opaiit

I'nunenko, U. I'. Texnonorus paspaboTku
MIporpaMMHOTO o0OecrieueHus : yaeOHoe
nocooue BO/ U. I'. T'nunenko, ®@. ®. I1aBios,
. FO. ®enopoB. — Mocksa : 3gaTenbCcTBO
FOpaiit, 2022 — 235 ¢c. —
(ITpodheccuonanbHoe 0Opa3zoBaHue). —

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

3BC
FOpaiir

UYeptkoBa, E. A. IlporpammHasi UH)KEHEPHUSL.
BusyanbHOe MoeIMpOBaHUE TPOTrPaMMHBIX
CHCTEM : YUeOHHMK IS BY30B /

E. A. UepTkoBa. — 2-€ u3/., UCHp. U JOM. —
Mockasa : U3narensctBo HOpaiit, 2022. —
147 c. — (Bricmiee oOpa3zoBaHue). —

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

Ob I'VAII

PazpaboTka BeO-npuiioxeHu

cpenctBamu si3bika PHP : [ DnextponHbIii
pecypc] : yueOHoe ocobue / A. B.
Arpanosckuii [u np.] ; C.-Iletepb. roc. yH-T
a’POKOCM. TPUOOPOCTPOEHUS. - DIEKTPOH.
TekcToBbIe JaH. - CII0. : M3n-po 'VAII,
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.
YH-T a3pOKOCM. IPUOOPOCTPOCHUSI. -
OnekTpoH. TekcToBble naH. - CII6. : U3n-Bo
['VAII 2020.

Ob I'VAIL

[TporpaMmMupoBaHNEe HHTEPAKTUBHBIX BEO-
MPUWIOKEHUH : [ DIEKTPOHHBIN pecypc] :
yaeOHoe mocobue / A. B. ArpaHoBckuii [u
ap.] ; C.-Tlerep6. roc. YH-T a3pOKOCM.



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

nprOOPOCTPOCHHSI. - DIEKTPOH. TEKCTOBEIE
nmad. - CII6. : Uso-Bo I'VAII, 2019. - 91 c.

OBC JlaBpuiesa, E. M. IlporpamMmMHuas

Opaiit WH)XEHEPUS U TEXHOJIOTUU
MPOrPaMMHUPOBAHUS CIIOKHBIX CHCTEM :
yaeOHuk 11 By3oB / E. M. JlaBpumeBa. — 2-
€ u3a., ucop. u gor. — Mocksa :
MznarensctBo KOpaiit, 2020. — 432 ¢c. —
(Briciiee obpazoBanue). — ISBN 978-5-534-
07604-2. — Texkcrt : anexkTponHsbIi // OBC
FOpaiir [caiiT]. —

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

3bC BBenenue B mporpaMMHYI0 HH>KEHEPHIO :
Znanium VYueOuuk / 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 : ANEKTPOHHBIN. -
URL:
https://znanium.com/catalog/product/1035160
(mata obpamenus: 15.07.2022). — Pexxum
JIOCTYTA: 1O TOJIIMUCKE.

9BbC UYepwnsies, C. A. [lpuHiunsl, narrepHsl U
FOpaiirt METO/0JIOTUHU pa3pabOTKH MPOrpPaMMHOIO
obecrieueHus : yueOHOe mocoOue st By30B /
C. A. YepnbieB. — MockBa : 3narenbcTBo
FOpaiir, 2022. — 176 c. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-14383-6.
— Texkcer : anexkrponHsblil / OOpa3oBaTenbHas
iatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/497029 (nata
obpamenusi: 15.08.2022).

7. TlepedyeHb AIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OPMaIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpMaAITMOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIUMBIX i OCBOSHHUS TUCIUILIMHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHb DJIEKTPOHHBIX 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 IPUMEHECHHE

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

ABTOMaTI/BaHI/I}I TCCTUPOBAHUA C TIOMOIIBIO Selenium wu

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

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

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUN



https://urait.ru/bcode/452137

8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MpOIecca MO AUCIUIINHE.
[lepedeHp UCTIONB3yEeMOT0 TPOrPAMMHOTO oOecriedeHus npejctasieH B Tadumie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeueHb UCHOIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUIUTHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHalibHO-TEXHIUUECKOH 0a3bl

Ne HanmeHnoBaHue coCcTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOU 0a3bl (mpu HEOOXOMMOCTH )

1 | MynpTuMenniiHas JeKIUOHHAs ayIUTOPUS

CriennanusupoBaHHas 1adopaTopust 52-19, 52-17, 52-15

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOYHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHHS IPOMEKYTOUHOMN aTTeCcTaIlluu

Bua npomexyTo4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroluMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEPCUTETa,  IpaBHIIa
HCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0ayubHas mIKana P P (bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CJIEI0BaTEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON W JOMOJHHUTENBHOH JHTEPATypHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIC MOJOXKEHUS C MPAKTUUYECKOM

«OTIIMYHO»
(Ga4YTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

JIESITCIIbHOCTBIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeUaTM3UPOBAHHBIX TTOHITHH.

«XOpOoHIO»
(Ga4TCHO»

— 00yJaromUics TBEPIO YCBOWII MPOrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C NPAKTHYECKOH JESITEIBbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAYYHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIIHLHOY
«GAUTEHO

— o0Oyyarouuiicss YCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUM 3HAHWUU
HallpaBJICHUS,

— ci1abo apryMEeHTUpPYeT Hay4YHbIE MT0JIOKEHUS;

— 3aTpyaHseTcs B GOpMYJIMPOBAHUN BBIBOAOB M 0000OLICHUH;

— 4YaCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX IOHITHM.

HCYIOBJICTBOPUTCIILHO»
HEC 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIHOM 4YacTH MPOrpaMMHOTO
MaTepuana,

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TpPHU
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJTOKECHHUS;

— He GOpMYIHUPYET BEIBOJIOB M 0000IIICHUIA.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bormpocs! (3amaun) nmst sk3ameHa mpeIcTaBlieHbl B Taomie 15.

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

No /it [Tepedyens BompocoB (3a1au) 115 IK3aMeHa Koz
UHAMKATOpa

1. [lepeuncanre 3a7aul CUCTEMHOTO aHAIK3a MIPU pa3paboTKe YK-1.3.2
MIPOTPaMMHOTO 00€CTIeUeHHUSI.

2. ApXUTEKTYpPHBII NaTTEPH «KIUEHT-cepBep» lIpumep, [IK-2.3.1
CTpYKTypa

3. YpoBHM TpeOOBaHUI 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 MpoeKTUPOBaHUs 0a3bl NaHHBIX. [IpuMepsl [IK-3.3.1
HOpMaJIM3aIiuK, 00eCeyeH s [IEJIOCTHOCTHU U JIp.

6. MeTo/1b1 BBISIBICHUS] HHPOPMAIIMOHHBIX TOTPEOHOCTEM [IK-3.¥.1
noJib30oBaresel 6a3oi nanHbIX. [IpuMepsl.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHs! B Tadnue 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Ne n/mt | [lepeuyenp BonpocoB (3a1a4) juist 3ayera / audd. 3agera | Kog




WHANKATOpa

Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
Mpe/CTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM JUisi KYpCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii TepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
B KypCOBOH paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Tabnuua 18 — IlpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/mt | [IpumepHBIil TepedeHb BOIPOCOB JIJIsl TECTOB
MHJMKATOpa

IIpouuTaiiTe TeKCT M1 BblOEPUTE NPABUJIbHbIE OTBETbHI

Omnpenenure 3ajaud CUCTEMHOI'O aHAJIM3a

a. BBISIBJICHHE MTPOOJIEM U TIOCTAHOBKA IIEJICH;

0. pa3paboTKa BApUAHTOB U MOJIENIN TIPUHATHUS PEIICHUS ;

B. OIICHKA alIbTEPHATUB U TIOMCKA PEILICHUS U er0 pean3alliy;

r. omeHKa A(PQPEKTUBHOCTH PEIICHWH W  TOCIHCICTBUH  HUX
peanuzanuy;

I MIPOCKTUPOBAHUE OPTaHU3ALIUU VISl TOCTHIKEHUS 1IETICH.

YK-1.3.2

IIpounTaiiTe TEKCT 1 BbIOEpUTE NMPABUJIBLHBIN 0TBET

s novcka HWHGOPMAIMU UCHOJb3YIOT MHOYECTBO METO/IOB.
BeiGepure MerTon moucka MHPOPMALMU MPU CUCTEMHOM aHalU3e, B
KOTOpPOM  KJIFOYEBBIMU burypamu BBICTYNAIOT  JBOE  —
2. MHTEPBBIOUPYEMBIN U HHTEPBBIOEP. YK-1.3.2
a. Habmronenue

0. HHTepBbIO

B. AHKeTHpOBaHUE
. CemMuHapsl

IIpouuTaiiTe TeKCT U BbIOEpPHUTE NPABUIbHBIE OTBETHI
Jns moucka WH(POPMALMU  BBIABICHHS  TPeOOBAaHUN NPUMEHSIOT
MHOXECTBO TEXHHK H METOJOB. BbIOEpUTE KOHTAKTHBIE METOIBI
orpesiesieHus: TpeOOBaHUH.
a. HaOmronenune

YK-1.3.2
0 HuTepBbio
B. AHKeTHpOBaHUE
r CeMuHapsl
i} CamocTosATENbHOE ONHCAHNE

IIpounTaiiTe TeKCT M1 BbIOEPHTE NPABUIbHBIC OTBEThI

Jns noucka WHGPOpPMALMU  BBIABICHHS  TPeOOBAHUN NPUMEHSIOT
MHOKECTBO TEXHHUK M METOJ0B. BpiOepuTe KOHTaKTHBIE METO/IbI
orpesiesieHus: TpeOOBaHUH.

4, a. HaOmronenue VK-1.3.2
0 Mo3roBoi mTypm

B. AHKETUpOBaHUE

r Pabora ¢ ¢poxycHbIMU TpynIaMu
II CaMOCTOSTEIILHOE OIMMCAaHUE




IIpounTaiiTe TEKCT H YCTAHOBHUTE M0OCJIe10BATEIBLHOCTD

[Ipouiecc MHTENMIEKTYaIbHOTO aHaIKN3a JaHHBIX COCTOUT U3 CEMH STaIoB.
VYcraHoBUTE MOCIIEIOBATEILHOCTh TANOB TAKOTO aHAIM3a

1 sTan = OYMCTKA JaHHBIX,

2 9Tan = MHTErpanus JaHHbBIX,

3 3Tan = cokpalleHue JaHHbIX,

4 sran = npeodpazoBaHUC TAHHBIX,

5 3Tam = WHTEJJIEKTYaJbHBIH aHAINU3 IaHHBIX,

6 sTam = OlleHKa,

7 aTan = npeacTaBiIeHUE 3HAHUM

YK-1.3.2

IIpouyuTaiiTe TeKCT M1 BblOEPUTE NPABUJIbHBII 0TBEBI

Kak npunsaTo nMeHoBaTh GyHKIMH I TecTUpoBaHus B Unittest:

a. uMs QYHKIUI HaYMHACTCS Ha test  (HIKHEe Mo TYePKUBAHKE)

0. uMsi (YHKIIMH COBMAJAaeT ¢ MMEHEM (YHKIIMH, KOTOPYIO HAJO
POTECTUPOBATH

B. uMsi QYHKIIMH JIOJDKHO COOTBETCTBOBATH TOJBKO TPEOOBAHUSIM

PEP8

[IK-2.3.1

IIpouyuTaiiTe TeKCT M1 BbIOEpPUTE NPABWIbHBIN 0TBET

Bri6epuTe maTTepH, aHAJIOTOM KOTOPOTO B IMMOBCEAHEBHON JKU3HU MOXKET
ObITh CHHXPOHHBIN MepeBoquuk. OH MO3BOJISIET OHUMAThH APYT JApyra
CaMBbIM Pa3HBIM JIFOJISIM (U KJIacCaM)

a. Ananrep (Adapter / Wrapper)

0 ®acay (Facade)

B. 3amectutens (Proxy)

r [Tpucnoco6nener (Flyweight)

[1K-2.3.1

IIpouuTaiiTe TEKCT M BbIOEPUTE MPABUJIbHBIE OTBETHI

Omnpenenure ypoBHU TpeOOBAHUN K MPOTPAMMHOMY MPOAYKTY, KOTOpBIE
3adukcupoBanbl K.Burepcom B kanre «Pa3zpaborka tpedoBanuii k [10».
a. Ou3Hec-TpeOoBaHMS

0 MOJIb30BATEILCKUE TPEOOBAHUS

B. TpeOOBaHUI K MPOTPaMMHOMY MPOJIYKTY

T JeTaabHbIE TPEOOBAHUS

[IK-2.V.1

IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K kaxnmoil mo3umum, JAaHHOW B JIeBOM CTOJI0ue, moadepure
COOTBETCTBYIOLIYIO MO3UIMIO B IPABOM CTOJI0Le.

ITo knmaccuduxanum Kapna Burepca pasnuuaiorT (yHKIHOHAJIbHBIE H
He(yHKIIMOHANbHBIE TpeOoBaHusa. CoeqUHUTE Ha3BaHUE TpPeOOBaHMIL C
UX OIMCAHUEM.

Hazpanue TpeOoBaHus Haznauenue tpeboBanuit

1 | ®yHKIMOHANBHBIE A OIHCHIBAIOT MOBEJICHHE
TpeboBaHUs cucteMbl W (YHKIHWH,
KOTOpbIE  OHa  JIOJDKHA
BBITIOJIHATH

2 | HepynkunoHnaabHble b OTHOCST K
TpeboBaHus XapaKTEPUCTHKAM CHCTEMBI
Y €€ BHEIIHETI0 OKPYKCHHS

[IK-2.V.1

10.

IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE.
K kaxnoil mno3unum, JaHHOW B JIEBOM CT0J01e, MNoadepure

ITK-2.V.1




COOTBETCTBYIOIIYIO NIO3ULHUIO B IPABOM CTOJI0LE.
YcranoBure coorBercTBue (¢peiiMmBopkoM TectupoBanus 1O ¢ nx
ONMHUCAHUEM

Ha3Banue Onucanue

1 Pytest A cpena TECTUPOBAHUS c
OTKPBITBIM HCXOJHBIM KOJIOM,
KoTopast MOJIJICP>KUBACT
MOJ1yJIbHOE TECTUPOBaHUE,
(byHKIMOHATIBLHOE
TECTUPOBAHUE u
tectupoBanue APL

2 Unittest b CTaHJapTHAs cpena
TECTUPOBAHUS Python,
KOTOpasi  TOCTaBIsieTCS  C
[IaKETOM Python 1o
YMOJYaHHUIO

3 | Behave B (GpeiiMBOpK JUIs  pea3aiuu
OHM3HEC-OPUEHTUPOBAHHBIX
TECTOB,  HANHMCAHHBIX  Ha
€CTECTBEHHOM SI3bIKE.

IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K kaxnoil mno3umum, JaHHOW B JIEBOM CTO0JI0LE, MoadepuTe
COOTBETCTBYIOIILYIO MO3UIHIO B IPABOM CTOJIOIIE.
HedyHkimonansHbie BUIbl TECTUPOBAHMSI HAIMpPABIEHBI HA IMPOBEPKY
MOJIB30BATEIILCKOTO  HMHTEpdeiica, ynoOCTBa  MCIOJIB30BAHMS
nporpaMmMmHoro obecnedenus (I[10) monp3oBaTeneM, TeCTUPOBAHHE
noctynmHocTd. OrmpenenuTe Ha3BaHHUE CIIOCOOOB TECTHUPOBAHMS C UX
OITMCaHUEM.

HazBanue cnioco6oB | Onucanue
TECTUPOBAHUS
1 | TectupoBanue A TECTUPOBAHUE,
M10JIb30BATENBCKOTO BBITOJIHSEMOE yTeM
uHTepdeiica B3aUMOJCHUCTBUSA c
CHUCTEMOI yepes
11. rpaduueckuit  uHTepdeiic | | [IK-2.V.1
10JIb30BATENS,
2 | TectupoBanue ynoOctBa | b TECTUPOBAHUE C  LENBIO
UCIIOJIb30BaHUs ornpezeNneHus CTETeHU
MOHATHOCTH, JIETKOCTU B
M3YYE€HUHU U UCIIOJIb30BaHUH,
npusnekarensHoctu [10 s
10JIb30BATENS
3 | TectupoBanue B TECTUPOBAHUE,
JIOCTYITHOCTH omnpezensonee CTETeHb
JIETKOCTH, c KOTOpOH
M0JIb30BaTEIN c
OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU MOTYT
ucrnosb3oBath [10
12. IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. [K-2.V¥.1

K kaxnmoil mno3umum, JaHHOW B JieBOM CTOJI0ue, moadepure
COOTBETCTBYIOINYI0 NMO3UIMIO B MPABOM CTOJIOIE




[MpuioskeHus: MPEAOCTABISIOT AOCTYIT K CBOMM (DYHKIHSAM C ITOMOIIBIO
cnienuanbHOM mporpammel — Application Programming Interface wim
API. Coenunute Haszsaune tunos APl ¢ ux Hasznayenuem.

Tuner API Hasznauenue

1 | YacTHble WM BHYTpEHHHE | A sto APl  opranuzanuu,
HCIIOJIb3YEMBIE TOJIBKO IS
Nepeavynd JIaHHBIX MEXIy
CUCTEMaMU BHYTPU OIHOU
KOMIIAHUM U PELICHUs
KOPIIOPATUBHBIX 33]1a4.

2 OO0menocTyHbIC nia | b API ¢ oO0mum pgoctymnowm,
MyOIMYHBIC KOTOpBIE MOKET
HCIOJIb30BAaTh TPEThS
CTOpOHa.
3 | IlapTHEepckue B API, JIOCTYIIHbIE
HCKITIOYUTEIIHHO
ABTOPH30BaHHBIM

napTHEpaM M KJIUEHTaM JUIst
pa3paboTKu MporpamMm |
MUHUMH3AIUN U3JIEPIKEK.

13. IIpoynTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE. [IK-2.V.1
K kaxnmoii mo3umum, JaHHOW B JeBOM CTOJI0ue, moadepute
COOTBETCTBYIOLIYIO IO3MLMIO B IIPABOM CTOJI0LEe
WuTerpanuss MeXIy NPUIOKEHUSIMU MOXET MPOUCXOAMUTH PAa3HBIMU
crocobamMu. YCTaHOBHTE COOTBETCTBHE MEXKIY THUIIOM HWHTETPALlUN U
OINMCaHUEM TEXHOJOI'UH, Ha OCHOBE KOTOPBIX NMPOUCXOAUT B3aUMOCBSI3b
MIPUIIOKECHUMN.

Tun uaTerpanun Onucanue

1 | npsmbeiMu Bb13oBamu API | A no 1mabnony request-reply
"Toyka-Toyka" (3ampoc-oTBET) WM one-way

(oTmpaBKa B OZJHY CTOPOHY).
OO0b14HO peanusyercs
nocpenctsoM REST API wnu
RPC-B3aumoeiicTusl.

2 | obmeHom uyepe3 cioi | b HampuMep uepe3 CHUCTEMBI
CpPeIHETO0  YpOBHS  — yIIpaBJICHUS ouepeasiMu
VHTETPALMOHHYIO IIUHY (message  brokers)  Tuma

RabbitMQ wu Apache Kafka
wii npu nocpenctse ESB
(enterprise service bus).

3 | oOMeHOM aitnamu B [lanHble  COXpaHAIOT  Ha
JIOKAJTbHOM WITH  Y/IaJICHHOM
XpaHWJHUILE, OTKyZa IOTOM
Mepeaar0T/CYUTHIBAIOT 10
nporkosiam FTP

K kaxnoil mno3unum, JaHHOW B JIeBOM CToJ0ue, moadepure

COOTBETCTBYIOLIYIO MO3ULMIO B IPABOM CTOJIOLE.

14. OLieHKY TECTOBOIO MOKPBITHS MPOBOAAT HAa OCHOBE MeTpuk mokpsitus | [TIK-2.B.1

TpeOOBaHUSMU, TOKPBITUS KOJOM M TECTOBOTO TIOKDHITHS Ha 0ase
aHasinza ynpasieHusi. ConocTaBbTe Ha3BaHUE METPHUK U OIpe/IeTICHHE.




Hassanue MeTpuk Onpenenenue
1 | IlokpsiTHe TpeOoBanmii | A OIICHKA TIOKPBITUS TeCTaMu
(yHKIMOHATBHBIX u
He(YHKIIMOHATIBLHBIX
TpeOOBaHU K MPOIYKTY
2 | IlokpeiTHe KOOQ b OLICHKa IMOKPBITUSl TeCTaMu
HCIIOJIHAEMOT0 K0J1a
3 | TecroBoe mnokpeiTHe Ha | B OLICHKa IMOKPBITUSL TeCTaMu
Oa3ze aHajms3a IIOTOKAa MyTell  BBINOJHEHUS  Koja
yIpaBICHUS IPOrPaMMHOTO MOIYJIS

15. IIpounTaiite Tekcr W ycranoBuTe coorBercrBHe. K kamxmoii | [IK-2.B.1
MO3MIMH, JAHHOH B JIEBOM CT0JI0Le, MoA0epuTe COOTBETCTBYIOILYIO
MO3UIMIO B IPABOM CTOJI0LIE.

TectupoBanme, Bepudukanus W BalUJAlMs SBISIOTCS BUIAMHU

NeSTeIbHOCTH TpPH 00ECMEeYeHUH KOHTPOJISI KauecTBa MPOTPaMMHOIO

obecriedenrss. COOTHECHTE OIPENEICHUS] BUAOB JACATEIBHOCTH C TEMH

BOIIpOCaMH, OTBET Ha KOTOphle OyIeT TNOoNy4yeH B IIpolecce uX

BBITIOJTHEHUSI.

HazBanue Onpenenenue

1 | TecrupoBanue A oTBedyaeT Ha Bompoc «Kak
3TO CIAEIaHo?»

2 | Bepudukamus b OoTBEYaeT Ha Bompoc «4YTo
caenaso?»

3 Bamuparus B OTBEYAET Ha BOIIPOC
«Cnenano 1M TO, 4YTO
OKHJAJT 3aKa34uK?»

16. IIpoynTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE. [IK-2.B.1
K kaxnmoii mo3umum, JaHHOW B J1eBOM CTOJI0Le, moadepute
COOTBETCTBYIOLIYIO IO3ULUIO B IPABOM CTOJIOLE.

[Tocne ucnpaBnenus nedexra 1isg NOATBEPKIEHUS pabOTOCIIOCOOHOCTH
nporpammuoro obecniedenus (I10) npoBoast TectupoBanue. CoeAuHUTE
Ha3BaHME TUIIOB TECTUPOBAHUS U MX HA3HAYCHHE.
Haszeanue TexHuk Hasznauenue
1 | dsimoBoe TecTHpoBaHue | A HalnpaBJIeHO Ha  OBICTPYIO
npoBepky gyHkiuoHazta [10
2 | CanurapHoe b HallpaBJIECHO Ha IPOBEPKY
TECTHUPOBAHNE KOoHKpeTHOU yHkimu [10
3 | Perpeccuonnoe B HallpaBJIECHO Ha IPOBEPKY
TECTUPOBAaHUE TOTO, YTO BHECEHHBIE
W3MEHEHUs HE HapylUWiIu
paHee peali30BaHHYIO
¢yHKIHOHATBHOCTH 110
17. IIpouuTaiiTe TeKCT M BHIOCPHUTE OAUH NPABUJIbHBIN OTBET IK-3.3.1

OHpe,Z[CJ'II/ITe, KaKue€ 3Tallbl BKIIOYACT MPOUCCC IMPOCKTUPOBAHUA 0a3bl
JaHHBIX

a. CucreMHOE TeCTUPOBAHUE U OTJIAKa
0. [IporpammupoBanue nHTEPGEHCOB
B. Bri6op cepBepa 0a3bl JaHHBIX, OMpPEIEICHHUE CYIIHOCTEH Oa3bl

JAHBIX, pa3paboTKa cXeMbI 0a3bl TaHHBIX
T. CucTeMHBIH aHAJIN3, JIOTHYECKOE MPOSKTUPOBAHKE, (PU3UUECKOE




IIPOEKTUPOBAHUE

18. IIpounTaiiTe TeKCT U BbIOEPUTE OUH NPABUJIbHBIH 0TBET [IK-3.3.1
Omnpenenure, Kakue KOMaHIbl OTHOCSTCS K SI3bIKY MaHUITYJIMPOBAHUS
nanabivu (Data Manipulation Language)
a. GRANT, REVOKE
0. INSERT, UPDATE, DELETE
B. CREATE, DROP, ALTER
19. IIpouyuTaiiTe TeKCT M BbIOEPHUTE OJMH NPABWIbHBINA 0TBET I1K-3.3.1
YcTaHoBUTE, KaKOM MOPSAKE BBITOJIHAIOTCS KoMaH bl B SQL 3ampoce
a. SELECT, FROM, WHERE, GROUP BY, ORDER BY,
HAVING
0. FROM, SELECT, WHERE, GROUP BY, HAVING, ORDER
BY
B. WHERE, SELECT, FROM, GROUP BY, ORDER BY,
HAVING
I. FROM, WHERE, GROUP BY, HAVING, SELECT, ORDER
BY
20. IIpouuTaiiTe TEKCT M BbIOEPUTE OJMH NPABUJIbHbII 0TBET I1K-3.3.1
Omnpenenute, KaKue 3Talbl MUTPAIIMH JaHHBIX MOTYT OBITh BKIIFOUCHBI B
ONTUMAJIbHBIN BapUaHT NEPEHOCA JaHHBIX?
a. Tonbko BBIOOp ¥ Mepeada TaHHbBIX.
0. ToJIbKO MOATOTOBKA IIAT(HOPMBI.
B. Br160p, noaroToBka, U3BjIe4YeHUE, IPEOOpa3OBaHUE U Iepeaaya
JAHHBIX.
T. [Tepenoc nanHbIX 0€3 U3MEHEHUM.
21. IIpounraiite Texkcr m ycraHoBure coorBercTBue. K kaxnoi | [1K-3.3.1
NMO3ULNH, JAHHON B JIEBOM CT0JI0LE, N0A0epuTe COOTBETCTBYIOILYIO
NMO3UIKIO B IPABOM CTOJI011E.
ComnoctaBbTe GYHKIMH MOJIb30BaTeNs ¢ onepaTopamu SQL
Hasanue Has3nauenue
1 | CREATE A INSERT
2 READ b SELECT
3 UPDATE B UPDATE
4 DELETE I DELETE
22. IIpouuraiite Texkcr u ycraHoButTe coorBercTBMe. K kaxnoi | [IK-3.V.1

NMO3MIIMH, JAHHOH B JICBOM CT0JI0OLE, MOAOepHTe COOTBETCTBYIOLLYIO
MO3ULMIO B IPABOM CTOJI0LIE.

VYCTaHOBUTE COOTBETCTBUE MEXIY YPOBHS MPOEKTUPOBaHUSA Oa3bl
nanHbix(bJl) ¥ MX Ha3HauUeHUEM.

Hazpanune Haznauenue

1 | Ha BHemHeM ypoBHe A OIIPEAEISAIOT TOYKY 3pEHUSA
Ha bJl mpunoxeHui, c
KOTOPBIMH paboraet
MMOJIB30BaTelIb WIN CO3HAI0T
MEKMAIIMHHOE
B3aHUMOJCHCTBUE.

2 Ha KOHIIENTyaJIbHOM | b MPEJCTaBIISIIOT MOJIEJIb

YPOBHE NpEeIMETHOMN obnacTH,




OTPaKEHHYIO, HANpPUMEp, B
MOJEINA JAHHBIX

3 | Ha ¢usuueckom ypoBHe B

XpaHiAT W YIOPaBISIOT
naHHbIMU Ha cepBepe b/I.

23. K kaxnmoii mo3umum, JaHHOW B JeBoM cTojidoue, mnoxdepute | [1K-3.V.1
COOTBETCTBYIOIIYIO IO3ULHUIO B IPABOM CTOJI0LE.
[IporpaMMHBIil MPOAYKT pa3padaTbiBalOT MO 3ampocaM KOHKPETHOM
rpymnmsl mons3oBateneil. [Ipu cocraBineHuu TpeOOBaHMN BBIIEIAIOT
NepBUYHbIE M  JeTaibHble TpeOoBanus. CoeauHUTE Ha3BaHHE
TpeOOBaHMI ¢ UX HA3HAUCHUEM.
Hazpanue TpeOoBaHus CocTaB IOKyMEHTalUU
1 | [lepBuunblie TpeboBanus | A JOKYMEHTUPYIOT JKEJIaHUs U
MOTPEOHOCTH  3aKa3uWka |
JIOJI’KHBI OBITH COCTaBJICHBI Ha
A3BIKE, IOHSITHOM 3aKa34uKy
2 | Heranbubie TpeboBanus | b JOKYMEHTUPYIOT TpeOOoBaHUs
B CTPYKTYpHUpPOBaHHOH (hopme
HA OCHOBaHUU TpeOOBaHUU
pa3zpaboTunka
24, IIpounTaiiTe TeKCT M1 BbIOEPHTE NPABUIbHBIH OTBET [IK-3.V¥.1

Ompenenure, KakoW TUI TPEOOBAHHI OMKCHIBAECT MOBEICHHE CHUCTEMBI

(ee nmericTBus).

a.
0.

B.

r

TpeGoBaHwMsI MOTB30BATETIS.
busHnec-TpeboBanusl.
[Toapo6Has cneruuxarusi.

@DyHKIMOHANIbHbIE TPEOOBaHUSI.

Kitoun npaBUIIbHBIX OTBETOB Ha TeCThl pa3Mmeliensl B [Ipunoxenun 1 x PITJ] u HaxonsTces y
cnenuanuctos no YMP kadenpsr 41, 3amMecTuTens 3aBeyromero kagpeapoit U pykoBOAUTENS
00pa3oBaTenbHOI MPOTrpaMMBl.
Cucrema oLlEHMBaHMS TECTOBLIX 3aJaHMM IToKa3aHa B Tabiuie 18.1
Tab6muna 18.1 — Cucrema OLlEHUBAHNS TECTOBBIX 3aJaHUN

Ne VYka3aHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHuA
(GasLbl, MOTYyYCHHBIC 32 BBIMOTHEHHE \
XapaKTEPUCTHKA NMPABHILHOCTH OTBETA)

1 3aaHue 3aKpbITOrO THIA Ha [TonHOE COBMaieHUE ¢ BEPHBIM OTBETOM
YCTaHOBJIEHUE COOTBETCTBUSA orieHuBaercs 1 0aniom, HEeBEpHBIN OTBET
CUNTAETCs BEPHBIM, €CITH Wi ero orcyrcrBue — 0 6amioB (160
YCTAHOBJICHBI BCE COOTBETCTBUS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(MO3UIMK U3 OJTHOTO CTONIOIA
BEPHO COTIOCTABIICHBI C MTO3UIHSIMA
JPYTOro cTojbua)

2 3amaHne 3aKpBITOTO THITA HA [TomHOE COBMa/ieHUE ¢ BEPHBIM OTBETOM
yCTAHOBJICHHE onieHuBaercs | 6amiom, eciy JOMYIIEeHbI
MIOCJIETOBATEIBHOCTH CUUTACTCS OMMOKH WA OTBET OTCYTCTBYeT — 0
BEPHBIM, €CITH MTPABWIIBHO yKa3aHa | OayutoB (JIMOO yKa3bIBaeTCs «BEPHOM\
BCS MOCJIEI0BATEILHOCTD U (Dp KHEBEPHOY)

3 3aganue koMOMHUpoBaHHOrO Tuna | [lonHoe coBmageHue ¢ BEpHBIM OTBETOM

C BRIOOPOM OJTHOT'O BEPHOTO OTBETA
U3 YEThIPEX MPEIOKEHHBIX U
000CHOBaHHUEM BBIOOpA CUUTACTCS

onieHuBaercs | 6amiom, HeBEpHBIM OTBET
unu ero orcyrctBue — 0 6amioB (b0
YKa3bIBACTCSl «BEPHO»\ KHEBEPHOY)




BEPHBIM, €CITU TPABUIIBLHO YKa3aHa
udpa U MprBeIeHbl KOHKPETHBIE
apryMEHTBHI, UCIIOJIb3yeMbIC ITPU
BBIOOpE OTBETA

4 3ananne koMOMHUpoBaHHOTO TN | [lonHOE coBMazieHNne C BEPHBIM OTBETOM
C BBIOOPOM HECKOJIbKUX BapUaHTOB | OLleHHWBaeTcs 1 Gaysiom, eciii JOMYIIEHbI
OTBETA U3 MPEITIOKECHHBIX U OIIMOKH WIN OTBET OTCYTCTBYeT — 0
pPa3BepHYTHIM 0O0OCHOBaHUEM 0amtoB (IMOO yKa3bIBAETCS «BEPHOM\
BbIOOpA CUMTAETCS BEPHBIM, €CIIU «HEBEPHOY)
MPaBUJIBHO YKa3aHbl IU(PHI U
NPUBEJICHBI KOHKPETHBIE
apryMEeHTBbI, UCIIOJIb3yeMbIe MPU
BbIOOPE OTBETOB

5 3aanue OTKPHITOrO THIMA C [TpaBuIIbHBII OTBET 32 3a7aHKe

Pa3BEPHYTHIM OTBETOM CUUTAETCA
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATaJIOHHBIM IO COJACPKAHUIO U
IIOJIHOTE

olleHMBaeTcs B 3 Oaiuia, eciu JoIyIieHa
0JIHA OIKOKAa \ HETOYHOCTH \ OTBET
NPaBUJIBHBIN, HO HE MOJIHBIN - 1 Ga,
eciu gomyieHo 6osnee 1 ommbku \ 0TBET
HETPaBUIbHBIN \ 0TBET OTCYTCTBYET — O
0as10B (7100 YKa3hIBACTCS «BEPHON\
«HEBEPHOY)

WHCTpyKIMS 1O BHIIOTHEHUIO TECTOBOTO 33JaHUsI HaX0QuTcs B Tadnuie 18.2.
Tabmuna 18.2 - UHCTpYKIHS 110 BBITOJIHEHUIO TECTOBOTO 33 JaHUS

Ne Tun 3aanns NHcTpykuus
1 3aaHue 3aKppITOro TUNa Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHUE.
yCTaHOBJICHHE COOTBETCTBUs | K KaXkm0il MO3UITMH, TaHHOU B JIEBOM CTOJIOIIE,
no0epUTe COOTBETCTBYIONIYIO MO3HUIIMIO B
IIPaBOM CTOJIOIE
2 3anaHue 3aKppIToro Thna Ha | [IpounTaiiTe TEKCT U yCTaHOBUTE
YCTaHOBJICHUE IIOCJIEI0BATEIbHOCTh
NOCJIE0BATENBHOCTH 3anuIImnTe COOTBETCTBYIOLIYIO
M10CJIEI0BATENbHOCTh OYKB CJI€Ba HANPABO
3 3ananue komMOuHUpoBaHHOro | IIpounTaiite TEKCT, BBIOEpUTE MPABUIILHBIN
THUIIA C BBIOOPOM OJTHOTO OTBET U 3aMUUINTE apTyMEHTHI,
BEPHOT'0 OTBETA U3 YETHIpEX | OOOCHOBHIBAIOIINE BHIOOP OTBETA
MPEJIOKEHHBIX U
000CHOBaHHMEM BBIOOpa
4 3ananue komMOuHUpoBaHHOTO | [IpounTaiite TEKCT, BRIOEpUTE MTPABUIIBHBIE
THUIIA C BBIOOPOM HECKOJIBKUX | BapUAHThI OTBETA U 3alHILUTE apIyMEHTHI,
BapHaHTOB OTBETA U3 000CHOBBIBAIOIINE BEIOOP OTBETOB
MPEJJIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM
BbIOOpa
5 3aaHue OTKPBITOTO THUIIA C [TpounTaiiTe TEKCT U 3aIMILUTE Pa3BEPHYTHIN

pPa3BEPHYTHIM OTBETOM

000CHOBAHHBINA OTBET




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

1. QDukcarus gedexra B 00Ja4HON Oar-TpeKHHTOBOW CUCTEME

2. ABTOMaTI/I?)aI_[I/IfI TECTUPOBAHUIA

3. | TectupoBanue API

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIUE  HPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIIETCHLUN, COJAEpKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus JUisi 00y4aroIUXCsl 0 OCBOCHUIO JUCIUTUINHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo2o pazoeia)

11.1. Meroauueckue ykasaHus s OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W sICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIUMU B
paMKax JIUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMEeHTANBHBIX TPOOJIEeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHHS, HOBEHIINX
JOCTMDKEHUI Hay4yHOM MbIciu. B yueOHOM mporecce JIEKIUsS BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (QYHKIMH. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOW o0slacTH 3HaHus, €€ MpoOseMbl, JaeT LeJIbHOEe Mpe/ICTaBlIeHHe O IUCHMIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JIACIHUTUTHHAM.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyu€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HaHUH, YpOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIy4€HHE OTIBITa TBOPUYECKOI paboThl COBMECTHO C TIPENOIaBaTEIIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTI0 AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJlyueHHWE 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHSI HAayKH W TEXHUKA U O
IIPOTHO3€ UX pa3BUTH Ha OJMIKaNIINe TO/IbI;

— Hay4yuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJABHBIE MBICTH U
MOJIOKECHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSATHIH.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPAlMEel  ClIAliIoB U
UCTOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJENIFHBIX TEMATHK IO JTUCIUATUTHHE.

CrpyKTypa npe1ocTaBiIeHUs JEKIIMOHHOTO MaTepuana:

1.TexHonoruu mporpaMMHbIX UHTEP(HENCOB.

MoHonuTHas apXUTEKTypa, MAOJIOHBl MHTErpalii MH()OPMAIIMOHHBIX CHCTEM, CepBHUC-
OPUCHTHPOBAaHHAS APXUTEKTYpa, MUKPOCEPBUCHAS, MPHUKIATHBIE MPOTPaMMHBIE WHTEPQEIHCHI
(API). OcnoBnslie Tunsl Be6-API, naTerpanus Ha ux ocHose websocket, GrafQL, GeccepBepHas
apXUTEKTypa.

2. Bepu¢ukanus 1 TeCTUpOBaHUE MPOrPAMMHOT0 00€CIICUeHUSI.




CTpykTypHOE  TECTHpOBaHHE MporpamMmmHoro obOecrneueHus. DyHKIHOHAIBHOE
TECTUPOBAHUE IPOrPaMMHOTO obecriedeHuss. OCOOEHHOCTH TECTUPOBAHUS METOJAMH «ICPHOTOY
u «Oenoro» AnmKoB. CTaTHueckoe U TMHAMUYECKOe TECTUpOBaHHUe. TeCTHpOBAaHUE JIEMEHTOB.
TectupoBanue wuHTerpanuu. Bepudukanus. JlokymMeHTHpOBaHHE Mpollecca TECTUPOBAHUS.
TecTupoBaHue KJIMEHTCKON YacTH, CETEBBIX TOAKIIOYCHUH M CEPBEPHOIN YacTH BEO-TIPUIIOKHHM

3. TectupoBaHue KIMEHTCKOW YaCTH C TIOMOIIBIO CHEIHATM3UPOBAHHBIX IMPOTPAMMHBIX
UHCTPYMEHTOB. TecTUpOBaHHE CETEBBIX MOAKIIOYEHUNH CpeACTBAMH HWHCTPYMEHTOB BeO-
pa3paboTunka. TecTupoBaHHME CEpPBEPHOW YacTH BeO-TIPUIIOKEHUH, BKIIOYas 0a3y JTaHHBIX.
Creunanu3upoBaHHble 00JIaYHble MHCTPYMEHTHI TECTUPOBAHMUS.

4. ABTOoMaTH3alus TECTUPOBAHUS

[TIpoekt Selenium. ®peiliMBopku TectupoBanusa. IlarTepHsl TecTHUpoBaHUS BeO-
npwiokeHui Ha nmpumepe Page Object.

MeTtoauueckrie ykazaHds MO OCBOCHUIO JIEKIMOHHOIO MaTepuana UMEIOTCS B BUJE

AIEKTPOHHBIX pecypcoB OubIMoTeKH I'VAIIL u CHCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932
1. Typueukas, E. JI. IlporpammHuas wunxeHepus. VHTErpanmoHHBIA IOAXOJ K

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

2. TectupoBaHue H KOHTPOJIb KayecTBa MPOTrPaMMHOIO OOECHEYEeHUs [
DOnekTpoHHBI pecypc| : yuebnoe mocoobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CennoB ; C.-TIlerep0. Toc. YH-T a’pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : U3a-so I'YAIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-TIPOrPaMMHUPOBaHUs : yaeOHOe mocodue / A. B. ArpaHoBCKwiA,
B. C. IlaBnos, E. JI. Typueukas ; C.-Ilerep6. roc. yH-T aspokocm. npudopoctpoenus. - CII6. :
Uszn-so I'VAII 2018. - 135 c.

4. TectupoBaHue BeO-MPUIOKEHHH : [ DIEKTPOHHBIN pecypce] : yuebHOe mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH.
TexcToBbIe nad. - CII6. : U3a-so I'VAII, 2020.

S, MHoro¢gyHKIIMOHaIbHbIE MH(POPMAIIMOHHBIE CHUCTEMBbl Ha OCHOBE HHTEIrpaluu
NPUKIIAJHBIX POrpaMMHBIX cpef : yueOHoe nmocobue / A. B. Arpanosckuid, E. JI. Typreukas ;
C.-Ilerep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUA. - DIEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[TerepOypr : Uzn-so I'VAII, 2022. - 91 c.

6. MeTo10510TUH U TEXHOJOTHMH NPOEKTUPOBAHUS HWH(OPMALMOHHBIX CHUCTEM : [
DNEeKTPOHHBIN pecypc] : yueOHO-MeToauueckoe mocodue / A. B. Arpanosckuii, B. C. [TaBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’pOKOCM. IPHUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
nad. - Cankr-IlerepOypr : Uzn-so I'VAIL 2021. - 111 ¢

11.2. Metoauueckue ykasaHHs I OOYYalOUIMXCS IO y4acTHIO B ceMHHapax (ue
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO TMPAKTHIECKUX
3aHITHH (eciu npedyCMoOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHusanuu y4yeOHOro
npoliecca, 3aKIIoYaroniascs B BBITOJHEHUN 00YJalOUIMMHUCS 10T pYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON JAEATEIbHOCTH.

enbto mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHHH U HaBBIKOB MMPAKTUYECKOU IEATENBHOCTH 110 U3YyYaeMOW TUCLUIIIIMHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU O0YUYaAIOUIUMCS IPAKTHUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOjleHue, paclidpeHHe M JAeTajlu3alus 3HAHUNA TpU pelIeHUuU
KOHKPETHBIX 3a/1a4;



— pa3BUTHE T[I03HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAaMH M METOJUKAMHU H3y4YCHHs KOHKPETHOW yueOHOI
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJIHCHMS 3aIaHHUIL;

— olecrnedeHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHUsI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

TpeOyercsi BBIOJHUTH TMPAKTUYECKUE pPabOTBI M 3aQUKCUPOBATH IMOTYYCHHBIE
pe3ynbTaThl B ordyere. OdopmiieHne oryera HEOOXOAMMO IMPOU3BOJIUTH B COOTBETCTBHUE C
[IpaBuia  odopmiieHUST  TEKCTOBBIX  JIOKYMEHTOB  TIO rocr 732 - 2017
(https://guap.ru/standart/doc).

Meroandeckue MaTepuasbl MO BHITOIHEHUIO TPAKTUYECKUX Pa0OT BBUIOKEHBI B INYHOM
kabunete obyyvaromerocs ['YAII B paznene Matepuasisl.

MeTtoauueckue YKazaHug I10 OCBOCHHUIO JICKIMOHHOI'O MaTc€puajla UMCHOTCA B BHUJC

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

7. Typueukas, E. JI. IlporpammHas wunxeHepusa. VHTErpanmoHHBIA IOAXOJ K
pa3pabotke / E. JI. Typueuxkas, A. B. ArpanoBckuii. — Cankr-IlerepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anektponnsii // Jlanp : 31eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

8. TectupoBaHue © KOHTPOJIb KayecTBa MPOTPaAaMMHOIO OOECHEYEeHUs [

DOnekTpoHHBIH pecypc| : yuebnoe mocobue / 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.

9. OcCHOBBI HHTEPHET-IIPOrpaMMUpOBaHus : yueOHoe nocodue / A. B. ArpaHoBckuii,
B. C. IlaBnos, E. JI. Typueukas ; C.-Iletep6. roc. yH-T aspokocM. npudopoctpoenus. - CIIO. :
Uszn-so I'VAII 2018. - 135 c.

10.  TectupoBaHue BeO-TpUIIOKEHUH : [ DeKTpoHHBIN pecypce] : yueOHOoe mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH.
tekcToBble gaH. - CII0. : U3n-so ['YAII, 2020.

11.  MHoro¢pyHKIMOHATbHBIE WH(GOPMAIMOHHBIE CHCTEMBbl HAa OCHOBE WHTErpaluu
NPUKIIAJHBIX MPOrpaMMHBIX cpef : yueOHoe nmocobue / A. B. Arpanosckuid, E. JI. TypHeukas ;
C.-Ilerep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUA. - DIEKTPOH. TEKCTOBBIC naH. - CaHKT-
[TerepOypr : Uzn-so I'YAII, 2022. - 91 c.

12. Meromomorui M TEXHOJIOTUU TPOSKTHPOBAHUS MH(POPMAIMOHHBIX CHCTEM : [
DJeKTPOHHBIN pecypc] : yueOHo-MeToquueckoe nmocooue / A. B. Arpanosckuii, B. C. ITaBnos, E.
JI. Typuenkas ; C.-Ilerep6. roc. yH-T a’pOKOCM. IPHOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
na. - Cankr-IlerepOypr : Uzn-so I'VAIL 2021. - 111 ¢

11.4. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATU.



Brimonaenne nmabopaTOpHBIX pabOT OOydarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLHMIUIMHBIL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH UM OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBL,

— 3aKperuvleHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

[Ipu BbIMONHEHHMH Ja0OPATOPHBIX pabOT CTYAEHTHl MOJNYy4YarOT KOMILICKCHBIC
[IPAKTUYECKUE HABBIKM 110 OpraHU3aluH, IIPOCKTUPOBAHUIO U IPOBEACHUIO MEPOIPHUATUH I10
KOHTPOJISl KayecTBa BeO-TIpHIIoKeHHit/cucTteM. PaboTa MoKeT ObITh BBHITIOJIHEHA B MOATPYIIAX B
cocTaBe 10 4 4elloBEK WUilH, NIPY JKEJIaHUH, UHIUBUAYAJIBHO.

1. TecTupoBaHHE KJIUESHTCKON YacTH BEO-MPUITIOKCHHI
2. Pa3pabotka TecT-KeicoB

[IpenycMOTpeH anbTepHATHBHBIM BapuUaHT BBIOJHEHHS JIAOOpaTOpHBIX pabdor. B  xome
BBINIOJIHEHUS] aJIbTEPHATUBHOTO KOMILJIEKCa J1IabopaTOpHBIX paboT Mozenupyercs pabora
KOMaH/ibl HaJl IPOEKTOM, II03TOMY OOydaromuecs padboTaroT B IpyIax 1o 2-3 yenoBeka.

1. Pacnipenienenue 3a1a4 IpoeKTa B CUCTEME YIIPaBJICHUS IPOECKTAMHU.

2.Co3/1aHre peno3uTopus MPOSKTa B CHCTeMe ynpasieHus Bepcusimu Git.

3. AHanu3 npeaMeTHON 00JaCTH MPOSKTUPYEMO MTPOrpaMMHOM CHCTEMBI

4. IlpoekTrpoBaHUE JJOTUYECKON CTPYKTYPhI U JU3aiiHa caifTa.

5.Peanu3zanus KIMEHTCKON YacTH BeO-TIpUIIOKEHHS (TJIaBHOM CTPAHUIIBI U CTPAHUIIBI-
perucTpanum)

6. PazpaboTka pensiroHHo# 0a3bl maHHbIX B cpeae MySQL (MariaDB, Postgress, Sqlite)

7. Peanuzanus CBSA3U MKy KIIMEHTCKOM YaCThIO BEO-TIPUIIOKEHHS 1 02301 TaHHBIX HA
s3pike PHP.

8. IlpeacraBnenue npoexTa Mo pa3paboTKe NPOrpaMMHON CHCTEMBbI

Takxe NperycCMOTPEH BapUaHT BBIOJHEHUS WHIUBUIAYAIbHOIO 3aJaHUsl IO BbIOpaHHOM
CTyJIEHTaMH TeMaTuke. B 3ToM ciiydae Temy, TEXHOJIOTHH pa3padOTKU MPOTPAMMHOMN CUCTEMBI U
00bEeM BBITIONHAEMONW pabOTHl MO KaXJOW J1Ta0opaTOpHOW paboTe CTYAEHTHI COTJIAcylT C
npenogaBareneM. Takum o0pa3oM, peann3yercs NepcoHU(UIIMPOBAHHBIN MOAXO0 B 00YICHHH.

IIpu BBIOOpPE mnpeAMETHOW O00JIACTH CTyAEHTaM pEKOMEHJyeTcss He 3albiBaTh 00
OTpaHUYEHUSIX, U3TTOKEHHBIX:

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

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

- B ®enepanbHoM 3akoHE «OO0 OXpaHe 3710pOBbS TPAXKAAH OT BO3ACUCTBHS OKPYKAIOILIETO
TabaYHOTO JIbIMA, TIOCIECTBUN MOTpeOaeHus Tabaka WU TOTPEOICHUS HUKOTHHOCOIEpIKaIeh
npoaykiun» ot 23 ¢espais 2013 r. Ne 15-03;

- B @enepanbHoM 3akoHe «O TOCYAapCTBEHHOM pETYIUPOBAHUU IMPOU3BOJACTBA U
000poTa 3TUIIOBOTO CIIUPTA, ATIKOTOJLHON U CIIUPTOCOEpIKALIeH MPOAYKIUU U 00 OrpaHUYCHUN
noTpeOaeHus (PacUTHs) aTKOTOJIBHON TPOIyKIuu» oT 22.11.1995 Ne 171-D3;

- YcTaBe By3a U APYruxX HOPMATUBHBIX M JIOKAJIbHBIX aKTaX.



CrpykTypa u dhopma oTyeTa 0 1a060paTOpHOU padoTe

1. TuTynbHBIA JTUCT

2. 3ajaHue Ha BHINOJIHEHUE Ja00paTOpHOI paboThI

3. [Topsa0K BBITIOJSHEHUS PAOOTHI.

[Tpu 3TOM TEeKCTOBasi 4acTh PAOOTHI JOIMOIHSIETCS CKPUHIIOTAMU, MTOKA3BIBAIOIIIMMH BCE
ATAIlbl BBHITIOJHEHUS 3a/IaHuUs Ha J1a00paTopHyo padoTy.

4. BeIBO/IBI O TIPOJIENIaHHOM paboTe B popmarte cce

5. CIECOK UCIIOJIb30BaHHBIX HCTOYHHKOB

6. [Tpunoxxenus (Ipu HEOOXOIMMOCTH )

TpeboBanus kK 0pOpPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
OdopmiieHre HEOOXOIUMO MPOU3BOANTL B COOTBETCTBHE ¢ IlpaBmia odopmireHus
TekcTOBbIX JoKkymeHToB mo ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue yKazanus no 0c60eHUI0 Mamepuana 1abopamopHulx pabom UMermcs 8 8uoe
91eKmponHuIX pecypcos oubruomexu I'VAII u cucmemsr LMS

1. TectupoBaHue M KOHTPOJIb KauyecTBa MPOrpaMMHOIo obOecreueHus : [ DIeKTpOHHBIN
pecype] : yuebnoe nmocobue / E. JI. Typuenkas, A. B. ArpanoBckwii, A. A. Cernnos ; C.-
ITerepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBbIE JaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2023. - 118 c.

2. TectupoBanue BeO-NpUIIOKEHUH : [ DIEKTpOHHBINA pecypc] : yuebHoe mocobue / A. B.
Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHSI. - DIIEKTPOH.
texcToBble naH. - CII6. : U3a-so I'VAII, 2020.

3. MHorodyHKIMOHANBHEIE HH(QOPMAIMOHHBIE CHCTEMBI Ha OCHOBE HWHTETPaluu
NPUKIAJHBIX TPOrpaMMHBIX cped : ydeOHoe mocobue / A. B. Arpanosckuii, E. JI.
Typuernkas ; C.-Iletep6. roc. yH-T a3poKOoCcM. TPUOOPOCTPOCHUS. - IIEKTPOH. TEKCTOBBIC
nad. - Cankr-IlerepOypr : Uzn-so I'VAII, 2022. - 91 c.

4. MeTogonorud W TEXHOJOTMU NPOEKTUPOBAHHSA HWH(MOPMALMOHHBIX cHUCTEM @ [
OneKTpoHHBIH pecypc] : yueOHo-Meroanyeckoe nocobue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueuxas ; C.-Ilerep6. roc. yH-T a’pOKOCM. TPHOOPOCTPOCHUS. -
OneKkTpoH. TekcToBbIe AaH. - Cankr-IlerepOypr : U3a-so I'VAIL 2021. - 111 c.

11.5. Meroauueckue yka3aHus JUid OOYYalOIIMXCS MO HPOXOXKICHHUIO KypCOBOTO
MIPOCKTUPOBAHUS/BHITIOJIHEHHUSI KYPCOBOW pabOTHI (He npedycCMOmMpeHO YueOHbIM HIAHOM HO
OaHHOU Oucyuniume)

11.6. Mertoauueckue yKazaHus UIsl OOYJAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITIOIHAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
YYaCTHS.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnporecce BBIMOTHEHHSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss popMHpYyeTcs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TIepHOJ OOYUYSHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHall 1o JUCIHUILINHE;



—  METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX Pa0OT (A1 00ydaromuxcst
10 3204HOM (hopme 0OyueHHs ).
B X0z BBINMOJIHEHHSI CaMOCTOSTEIILHON pabOThl CTyJIEHTaM 3a04HOU (OPMBI OOyUEHUS
HEOOXOIMMO BBITIOJTHUTH CIEAYIONINE KOHTPOJIbHBIC PAaOOTHI:
1. ®ukcanus aedekra B 00a4HON Oar-rpeKUHTOBOM CUCTEME
2. ABromaru3aius TeCTUPOBAHUS
3. Tecruposanue API

Meroauueckre MaTepHabl O BBITOIHEHUIO MPAKTHYECKUX PAaOOT BBUIOKEHBI B IHUHOM
kabunete oOyvaronterocst ['YAII B paznene Matepuaisl.

[To kaxm0# KOHTPOJIBEHOU paboTe BBHIMOIHUTH OoT4eT. OdopmieHne oryeTa HEOOX0IUMO
MIPOM3BOJUTE B coOTBEeTCTBUE ¢ IIpaBmia opopmitennst TekcToBbiX JoKymMeHTOB o ['OCT 7.32
— 2017 (https://guap.ru/standart/doc).

Memoouueckue yKazanus no 0Cc80eHUI0 Mamepuana 1abopamopHulx pabom UMeromcs 8 8uoe
91eKmponHbIX pecypcos oubruomexu I'VAII u cucmemsr LMS

1. TectupoBaHue W KOHTPOJIb Ka4eCTBA IPOrpaMMHOr0 obecriedeHus : [ DJIEeKTPOHHbBIN
pecypc] : yuebnoe nocobue / E. JI. Typueukas, A. B. Arpanosckuii, A. A. Cennos ; C.-
[TeTep6. roc. yH-T adpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC AaH. - CaHKT-
[TetepOypr : U3n-Bo I'YAIIL, 2023. - 118 c.

2. TectupoBanue BeO-TIpUIIOKEHUH : [ DICKTpOHHBINA pecype] : yuebHOEe mocobue / A. B.
ArpanoBckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3poKOCcM. TPUOOPOCTPOCHHUS. - DIEKTPOH.
tekcToBele maH. - CII6. : U3a-Bo I'YAIL 2020.

3. MHorodyHkHOHaNbHbIE HWH(DOPMAIIMOHHBIE CHCTEMBl Ha OCHOBE HWHTETpaluu
NPUKIAJHBIX MPOrpaMMHBIX cpexa : ydeOHoe mocodue / A. B. Arpanosckuii, E. JI.
Typuenxkas ; C.-Iletep0. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankr-IlerepOypr : U3n-so I'VAIIL, 2022. - 91 c.

4. MeTonoNOTUM W TEXHOJOTUU TPOEKTUPOBAHUA HWH(OOPMALMOHHBIX CHUCTEM @ [
DNeKTpOHHBIN pecypc] : yueOHO-MeToauyeckoe mocodue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueukas ; C.-Ilerep06. roc. yH-T a’spOKOCM. MPUOOPOCTPOEHUS. -
OneKTpoH. TeKcToBbIe NaH. - CankT-IlerepOypr : U3n-so 'YAIL 2021. - 111 c.

11.7. MeTtoauueckue yKazaHus [UIsi OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS X0/l OCBOEHUS
JVCLATIIINHBI.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPOBOIUTCA B COOTBETCTBUM CO CTaHAAPTOM
opranuzanuu ['YAIl cucrembl MeHemkMeHTa KadecTBa 3.76 «lloyoxkeHne o TeKylemM KOHTPOJIe
yCIIEBaEMOCTH U NMPOMEKYTOYHOM aTTecTallK CTYACHTOB U acnupanToB I'YAII, oOydaromuxcs
Mo o0pa3oBaTeIbLHBIM MPOrPaMMaM BBICIIIETO 00pa30BaHUs» Ha OCHOBaHUH mpukasa ['Y AIL

Texkymuil KOHTPOJIb YCIEBAEMOCTH OCYILIECTBISETCA C Y4YE€TOM CBOECBPEMEHHOCTH,
MOJIHOTHI M KauecTBa BBIMIOJIHEHUS JTAOOPATOPHBIX PabOT, COOTBETCTBUSA O()OPMIIEHUSI OTYETOB
HOpMaTUBHBIM TpeGoBanusM ['YAIIL, nmpaBUIBHOCTH OTBETOB Ha KOHTPOJBHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JICKIIMOHHBIX U IPAKTUYECKUX 3AHITHSIX.

Pe3ynbraTbl TEKyIIEro KOHTPOJSA YCIIEBAEMOCTH YUYUTBHIBAIOTCS IPU IPOBEACHUHU
IIPOMEKYTOUHOM aTTECTAllMU Hapsiy C OTBETAMHM HAa 3K3aMEHALIMOHHBIE BOMPOCHI, MOCKOJIbKY
OTpakaloT C(OPMHPOBAHHOCTH MEPEUUCICHHBIX B TalOnuue 1 KOMMETEHIMH C TOYKH 3pEeHUs
MPUOOPETEHHBIX YMEHUIN 1 HABBIKOB.



11.8. Meroauyeckue ykazaHus Ijisi OOYYarONIUXCS MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTECTALUU.

[Ipomexyrounas  artecrauus  OOydalOIIUXCs — MpeAycCMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTATOB OOy4eHHS MO AucHuIUinHEe. OHA BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
M3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pPEHIeHUs MPAKTHUUECKUX 3a7ad. DK3aMEH, KaK IPaBWJIO, MPOBOJUTCS B
NEePUOJl HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YIOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

Jliia normycka K 9K3aMeHy CTYACHT 00s3aH BBIMOJIHUTE U 3alIUTUTE 75% mabopaTopHbIX
paboT U yCHenrHo 3aBepHIuTh 75% 371E€MEHTOB TEKYIIEro KOHTpoJid. HeBbinoaHeHHbIE 3aqaHus
CTYIEHT CHAeT IpEernoAaBaTeIl0 NEepe] HAadaloM HK3aMEHa, B CIyd4ae MX YCHEUIHOW 3allMThl
JIOITYCKAeTCs K DK3aMEHY Ha OOIIMX OCHOBaHMX. MITOroBas oreHka 1o 3k3aMeHy (GopMUpYyeTCs
Ha OCHOBAaHUHU OLICHOK, IOJYYEHHBIX B XOJ€ TEKYIIEro KOHTPOJIA, U OLIEHKHU, MOJIYYEHHOU B
pe3yJibTaTeé YCTHOIO OTBETAa Ha »dK3ameHe. TakKe IpU BBICTABICHUUM HUTOTOBOM OLEHKH
YUUTHIBaeTCSI (PAKTOp MOCEIAeMOCTH  JICKIIMOHHBIX 3aHsATH. B cimyyae orcyTrcTBHs 1O
HEYBa)XHUTEIBHBIM TpUYrHAM Ha Oosiee yeM 50% Jnexuuii, OTKa3a OT BBHIOJHEHHS 3aJlaHUH Ha
JIEKIIMOHHBIX 3aHATUAX CTYJIEHTY Ha 2K3aMEHE MOTYT OBITh 3aJlaHbl JOMOJTHUTEIbHBIE BOIIPOCHI
0 TeMaM, KOTOpbIe ObUIM UM HE U3y4YEHBI B IOJIHOM 00bEME.

st ycremHoro MPOXOXKICHHUST TPOMEXYTOYHOM aTTtectanuu B (opme 3K3ameHa
oOydaromuiicss JOHKEH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPUTEPUSM OIICHKH YPOBHS
c(OpMUPOBAHHOCTH KOMIETCHIMIA (Tabnuma 14), a TakKe BBINOJHHUTH, BBUIOXKUTH OTYETHI B
JMYHBIN KaOMHET M YCIENIHO 3alIUTUTh He MeHee 75% mabopaTopHbIX paboT.

[TpomexxyTouHbBIN KOHTPOJb YCIEBAEMOCTH IPOBOAUTCA B COOTBETCTBHH CO
crangaproM opranuzanuu ['YAII cuctembl MeHemxmeHTa kaudectBa 3.76 «llonoxenue o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH W MPOMEXKYTOYHOM aTTECTAllMU CTYJECHTOB U aCIHUPAHTOB
['VAIIL, oOywarommxcs MO 00pa3oBaTeNbHBIM MPOTPaMMaM BBICHIETO 00pa3oOBaHUsS» Ha
ocHoBanuu npukaza ['YAIl u «O MOgynbHO-PEUTUHIOBOM CHCTEME OLIEHKHU KauecTBa y4yeOHOMH
paboTtsl ctyneHToB B ['YAII».



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




