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AHHOTaNIMA

Huctummuaa «[IporpaMmHas MHXXEHEpHS» BXOJHUT B OOPa30BATEIBHYIO MpOrpamMmy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuata II0 HAMpPaBJICHUIO MOJATOTOBKH/
cnennanbHoct 09.03.03 «Ilpuknaanas nHpopMaTHKa» HampaBieHHOCTH «VHTEIIeKTyallbHbIe
nH(pOpPMaAIIMOHHBIE CUCTEMBI U TEXHOJOTUMY. J(uciuiuimHa peanusyercs kadgeapoit «Nod 1.

JlucuuminHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETSHIHH:

VYK-1 «Cnoco0GeH oCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSTh CUCTEMHBIN TIOJIXO]T JIIsl PEIICHHSI IOCTABICHHBIX 3371w

[IK-2 «CnocoOHOCTh MPOEKTHPOBaTh, pa3zpadaThiBaTh U TECTHUPOBATH MPOTrpaMMHbBIC
MOJTYJIH

ITK-3 «CriocobHocTh pa3zpabaTsiBaTh 0a3bl JaHHBIX MCy»

CopepxaHue IUCIUIUIMHBI OXBAaThIBACT KPYT BOIPOCOB, CBS3aHHBIX C HM3y4YCHUEM
OpPraHU3aI[MOHHBIX, MH)XCHEPHBIX M TEXHUYECKUX MPUHLHUIIOB, MOJENIEH U METOJOB CO3JaHUs
3¢ (heKkTHBHO QYHKIIMOHUPYIOMIETO U KAaYECTBEHHOTO MPOrpaMMHOro obecrieueHus. [IpuBeneHbl
MPUMEPBI COBPEMEHHBIX HayUHBIX U MPAKTHUECKUX JOCTIKEHUN TIpU pa3zpaboTKe COBPEMEHHBIX
IpOTPaMMHBIX TMpOoAyKToB. Oco0oe BHHMAaHUE YJEIEHO pean3aliid M TECTUPOBAHHIO BeO-
CUCTEM U MPOrPaMMHBIX MPOAYKTOB, GYHKIIMOHUPYIOMIUX B cpeae HTepHeT.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble pabOThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

[lenbto nmpenopaBaHus AUCLHUILIMHBI ABJSIETCA 00ydeHHE CTYIEHTOB IPUHIUIIAM, METOaM
U TEXHOJIOTUSIM, MCIIOJNb3YEMbIX B HH)XXEHEPHOM LMKIIE CO3/IaHUSl CIIOKHBIX IPOrPaMMHBIX
CHCTEM, BKJIIOYas BEO-TPUII0KEHUS/CUCTEMBI.

B xone wm3ydeHusi AMCHMIUIMHBI PaccMaTpUBAIOTCS BOIIPOCHI, CBSA3aHHBIE C aHAIU30M
IpeaMETHON 001acTH U BblJENIEHMEM TpeOOBaHUI K pa3padaTbiBaeMOil IPOrpaMMHOI CHUCTEME.
N3yuatoTcst 0a30Bble apXUTEKTYPHbIE MOJEIM IPOTPAMMHOTO OOECIIEUYEHHUs, HAIpPHUMED,
CEPBHCHO-OPUEHTHPOBAHHAsl APXMTEKTYpPa, W OCHOBHBIE IIPOEKTHBIE XapaKTEPUCTHKU:
MOJYJIbHOCTh, MH(OPMAIIMOHHAS 3aKPBITOCTh, CI0XHOCTb, CBSA3HOCTb, CICTIJICHHUE U METPUKHU
Ul MX OLEHKH. PaccMaTpuBarOTCsi IPOEKTUPOBAHMIO KadeCTBEHHBIX U YIOOHBIX JUId
MOJIb30BaTEe  4YeJIOBEKO-MAallMHHBIX  HHTepdeiicoB. M3yuaioTcst  0a3oBble  MOHATHA
TECTUPOBAHUS MIPOrPaMMHOI0 o0ecreyeHus. AKIIEHTUPYETCsl BHUMaHHE CTYIEHTOB Ha TOM, YTO
cnennukoil MHPOPMALMOHHON MHIYCTPUU SIBIISICTCS KOJUICKTHBHBIN TpY[, BOBIICKAIOUINA B
IIPOM3BOJICTBO CHELMAIUCTOB Pa3HOI0 NPOQUIN U ypOBHA NOAroToBKU. [loka3piBaeTcs pa3BuTHE
MEXyHAPOJIHON CHCTEMBI CTAaHIAPTOB MPOU3BOACTBA MHPOPMAMOHHBIX cucTeM. Caymiareneit
OPUEHTUPYIOT Ha TO, YTO OoOecleYeHne KaueCTBEHHOr0 Mpoliecca MPOru3BOACTBA MPOrPAMMHOTO
o0OecrieyeHUsT rapaHTUPYET HEOOXOAMMBIM YpOBEHb HAJEXKHOCTH M KauecTBa CO3/1aBa€MOTr0
UH(POPMALIMOHHOTO POAYKTa. 3HAUUTEIIbHOE BHUMAHUE YJIEJIAETCsl TECTUPOBAHUIO BEO-CHCTEM.
B xone BBIMONHEHHS IHKIA MPAKTUYECKUX 33JaHUN CTYACHTHI IMOJy4alOT HaBBIK pabOTHI CO
CHEIUAIN3UPOBAaHHBIMU ITPOrPAMMHBIMM MHCTPYMEHTAMH II0 TECTUPOBAHUIO M KOHTPOJIIO
Ka4ecTBa MPOTrPaMMHBIX CUCTEM Ha MPUMEPE BEO-TIPUIIOKEHUIA.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  yJaCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIET0 0Opa30BaHMs (ajee —
OIl BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUUIIIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS NOJDKEH O0NanaTh CIEAYIOUTUMU
KOMITETCHIIMSIMU WJIA UX 4acTsAMU. KOMITETeHIINN U MHIUKATOPBI UX JTOCTH)KCHUS TIPUBEICHBI B
Tadmmie 1.

Tabmuma 1 — I[lepeyens KOMITETEHIIMI ¥ UHIUKATOPOB UX JTOCTHKEHUS

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

ITOUCK, KPUTHYECKHI
AQHAJIN3 U CUHTE3
YHuBepcanbHbIE uH(popMaluy, VYK-1.3.2 3HaTh METOAMKH CUCTEMHOTO MOAX0/1a
KOMIIETEHIIUH IIPUMEHSITD JUISl pEIIEHNS TOCTABJIEHHBIX 3a7a4

CUCTEMHBIN ITOIXOM
JUISl pELIEHUS

ITOCTaBJIEHHBIX
3amau
[1K-2.3.1 3HaTHL METOABI U IPUEMBI
[1K-2 CriocobHOCTE A P
ITOPUTMU3AIMH ITOCTABIICHHBIX 3a/1a4,
MIPOEKTUPOBATb,
CTaHJapTHBIC AITOPUTMBI U 00JIACTH UX
[Tpodeccuonanvubie | pazpabaTbiBaTh U
MIPUMEHEHUS, TEXHOJIOTHH MPOTPAMMHUPOBAHUS,
KOMIIETEHIINHU TECTUPOBATh N
0COOCHHOCTH BBIOPAHHOM cpebl
MporpaMMHBIE
MPOTrpaMMHUPOBAHUS, METOJIBI M CPEJICTBA
MOAYIH

MPOBEPKH PAOOTOCTIOCOOHOCTH MPOTPAMMHOTO




obecrnieueHus

[IK-2.Y.1 ymeTb nucath NporpaMMHbIA KO Ha
BBEIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHSI,
COCTaBJISITh IPOrpaMMy TECTUPOBAHUS
KOMITIOHEHTOB TIPOTPAaMMHOT0 00€CIICUCHHSI,
MIPOBOAMTDH aHAIHU3 UCIIOIHEHUS TpeOOBaHU K
IPOrpaMMHOMY 00ECIICUEHUIO

[1K-2.B.1 BnageTh HaBbIKaMU IPUMEHEHUS
METOJIOB M CPEJICTB MTPOBEPKH
paboTOCITOCOOHOCTH MPOIPAMMHOTO 0OECTICYEHUS

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

I1K-3.VY.1 ymets paborats ¢ CYB/, npoBoauTh
aHaJM3 IPEAMETHON 00JIACTH U BBISBIISATH
uH(popmMalmonusie norpednoctu NC

[1K-3 CnocobHOCTh
paszpabaThiBaTh 0a3bl
nanabeix UC

[TpodeccronanbHbIe
KOMIICTCHIIH

2. Mecro nucuuminHbl B cTpykType OI1
Jucnurinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPU U3YYECHHUH CIIEYIOUIUX TUCLUILINH:
— HHdbopManoHHBIE CUCTEMBI K TEXHOJIOTHH,
— TexHoyoruu NnporpaMMUpOBaHUS,
— baspl 1aHHBIX.
3HaHus, TOJYYCHHbIE NPU M3YyYEHWHM MaTepuaia JaHHOW JAUCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUYE€HHE, TaK U UCIIOJIb3YIOTCS PU U3YYEHUU APYTUX JUCUUILIINH:
— IlpoekTupoBanre HHPOPMAIIMOHHBIX CHCTEM,
— Hudopmarnmonnas 6€301MacHOCTD,

3. OO0BEM | TPYTOEMKOCTh JUCIHILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUIIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M paCIpeIe]ICHIE dTOW TPYIOSMKOCTH IO CEMECTpaM) MPeACTABIICHBI B
tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTNHBI

TpynoeMKocTb 1o
Bun yuebnoii paboThl Bcero ceMecTpam
Ne9

1 2 3
Oobwan mpyooemKocmp OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuueckoii H0020MoeKU 8 8
Ayoumopnuie 3anamus, BCEro vac. 16 16
B TOM YHCIIE:

nexiuu (JI), (dac) 4 4

npakTuueckue/cemunapckue 3anarus  (I13), 4 4

(gac)

naboparopasie padboTsl (JIP), (dac) 8 8

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

HK3aMeH, (Jac) 9 9
Camocmosmenvnas paboma, Bcero (1ac) 83 83
Buo npomesxcymounoit ammecmayuu: 3auer, k3 k3
mudd. 3ager, sx3amed (3auer, Judd. 3auq, ) )
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Ilpumeuanue: kaHIUAATCKHIN SK3aMEH

4. CopepxaHue JUCIUTUTUHBI

4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHIUTLIMHEI 110 pa3/ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TeMbl qUCTIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 9

Paznen 1. OcHOBHBIE TOHATUS IPOTPaMMHOM

WH)XeHepuH. Mojenn, MeTOJOJI0OTHH | PaKTHKH - - - - 4

pa3pabOTKH IPOTPAMMHOT0 00eCIICUeHUSI.

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

Pasnen 3. AHanu3 npeaMeTHoN 001acT U ) 1 i i 8

TpeOOBaHMI K MPOrPaMMHOMY 00OCCIICUCHHIO.

Paznen 4. Texnonmoruu nporpaMMHbBIX HHTEpdeHcoB 1 - 8

Paznen 5. [IpoekTupoBaHue MOIb30BATEIHCKOTO ) 1 ) ) 4

uHTepdetica

Paznen 6. Bepudukanus u TecTupoBaHue 1 1 2 ) 20

MPOrpaMMHOT0 00ecTiedeHus

Paznen 7. TecTupoBaHue KIMEHTCKOM YacTH, CETEBBIX 1 _ 2 ) 15

MOJIKJTIOYCHHI U CEPBEPHOI YacTH BeO-NPUIIOKHUN

Paszien 8. ABTOMaTu3anus TECTUPOBAHMS 1 - - - 16

Paznen 9. OGecnieuenne kauecTBa MPOrpaMMHBIX ) i i i 8

CUCTEM

Hroro B cemecTpe: 4 4 8 83
Hroro 4 4 8 0 83

HpaKTqucxaﬂ MMOATOTOBKA  3aKJIIO4YaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUUN

OoOy4JarIUMUCS  OMNpENeTeHHBIX  TPYAOBBIX  (DYHKUHUH,
npodecCHOHATBHOMN 1 TETbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.

CBA3aHHBIX ¢  Oynymieu

Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B Ta0IuIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Kusznennsri OUKJI HW  OTallbl

MPOrPaMMHOTO  OOECTIeUeHUsI.

1 OcHogHbie noHaAmus. NPOSPAMMHOU uHHCeHepuu. Memooonocuu
Paspabomku nPoSpamMmHo20 obecneyetus.

[IpoGnemMbl  pa3pabOTKM  CIOXXHBIX IPOTPAMMHBIX  CHCTEM.
pa3paboTKu  TPOTPaMMHOTO
oOecrieueHnst. OBOJIOHUS  MOJENIEH  JKU3HEHHOTO  ILHKIIA
Krnaccudeckass  TeXHOIOTHSI.
TexHomorun ObICTpON pa3paboTku. COBpEMEHHBIE TEXHOJIOTHHU
npoekTrpoBanus. Agile-meroonoruu.

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3aHAMUA. KOMOUHUPOBAHHAS IEKYUSL C DJIeMEHMaMU JeKYUU-




Oecedbl U leKyuu ¢ 0eMoHcmpayuell ciatioos.

ITnanuposanue npoyecca pazpabomiu

Opranuzanus mporecca ynpaBlIeHUs TPOSKTaMHU.
IIpeoycmompena unmepaxmusHas ¢hopma nposedeHus
3aHAMUA. KOMOUHUPOBAHHAS IEKYUSL C DIIeMEHMAaMU JeKYUU-
becedvl U 1ekyuu ¢ 0eMoHcmpayuel ciaoos.

Ananuz npeomemuoii ooracmu u mpebo8aHull K npocpamMmHoM)y
obecneuenuro.

Bompockl, cBA3aHHBIE C aHAIW30M TNPEIMETHOW 00macTh u
BEIZICJICHHEM TpeOOBaHUH K pa3pabaTeIBAacMOU MPOTPaMMHOM CHCTEME.
Tpeboarusa mo K.Burepcy. BusyanbHble cpeicTBa MpOEKTHPOBAHUS
nporpaMmHbIX cucteM. Juarpammel UML. [Iuarpamma BapuaHTOB
ucrionb3oBauust.  [Ipedycmompena — ummepakmuenas — gopma
NpPOBEOCHUsl 3AHAMUSL. JIeKYUusl ¢ OeMOHCmpayuetl clatdos.

TexHono2uu nPoepamMmHuIx UHMephelicos.

MoHoOMTHAST apXUTEKTYpa, MIA0IOHBI HHTETPAMH HH(POPMAIIMOHHBIX
CHCTEM, CEepPBHC-OPHCHTHPOBAHHAS ApPXUTCKTypa, MUKPOCEPBHCHAS,
NpUKIIaIHbIe TIporpaMmublie naTepdeiicel (API). OcHOBHBIC THITBI BEO-
API, unterpanust Ha ux ocHoBe Websocket, GrafQL, 6GeccepBepHast
ApXUTEKTYypa.

IIpedycmompena unmepaxmusHas ¢oopma nposedeHus

3auAmMuUsL. 1eKyus ¢ 0eMoHcmpayuell ciaioos.

IIpoexmuposanue nonb306amenbckoco unmepgetica
ITpoekTrpoBanue uHTEpdetica monp3oBatens Ha ocHoBe UI/UX-
MeTosI0B. [IpOoeKTHpOBaHUE CTPYKTYpPHl BEO-TIPUIOKEHUS U
CO3JIaHUE MAKETOB CTPAHUI] BEO-TPHIIOKEHHSI

Bepughuxayus u mecmuposanue npocpammnozo obecnederusl.
CTpyKTypHOE TECTMpPOBAHUE IPOrPaMMHOI0 oOOecreueHus..
OyHKIIMOHAIBHOE TECTHPOBAHUE TMPOTPAMMHOTIO OOECTICYCHHS.
OCOOEHHOCTH TECTUPOBAHUS METOAMHU «UEPHOTO» U «Oenoro»
saamkoB.  CraThmyeckoe © — JMHAMHUYECKOE  TECTHPOBAHUE.
TectupoBanue  37eMeHTOB.  TecTHMpOBaHHWE  HHTErPAIUH.
Bepudukanus. [JoxymeHTHpOBaHHE TMpoIlecca TECTUPOBAHUA.
Ilpedycmompena  umwmepaxmuenas  ¢opma  npogedeHus
3aHAMUA: IeKYUsl C OeMOHCmpayuell Clatoos.

Tecmuposanue KiuewmcKou uacmu, cemesvix NOOKIOYEHUU U
cepBepHoOll Hacmu 6e0-npuIoOHCHUL

TectupoBanue KJIMEHTCKOU 4acTH c MIOMOUIBIO
CHeualIn3upOBaHHBIX POrpPaMMHBIX UHCTPYMEHTOB.
TectupoBanue CETEBBIX TIOIKJIFOUEHUH CpeICTBaMu
MHCTPYMEHTOB BeO-pa3paborumnka. TecTtupoBaHue cepBepHOM
4acTH BEO-TIPUIIOKEHUH, BKJTIOYas 6azy JTAHHBIX.
Crneunanu3upoBaHHble 00J1aYHble HHCTPYMEHThI TECTUPOBAHUS.
Ilpedycmompena  ummepaxmuenas  ¢gopma  npogedeHus
3auAmMusL: 1eKyus ¢ 0eMoHcmpayuel claioos.

Aemomamuzayus mecmupoeanusl

[Mpoexkr Selenium. ®peiimBopku TecTupoBanus. [laTTepHBbI
TECTUPOBaHUs BeO-TIpriIokeHuid Ha mpumepe Page Object.
Ilpeoycmompena  umwmepaxkmuenas  @opma  NpPoedeHUs.
3aHAMUA: TeKYUsL C OeMOHCmpayueti Cl1aoos.

Obecneuenue kavecmea NPocPAMMHBIX CUCTIEM
Ompenenenue kauectBa [1O. Mogenu kadecTBa. YIpaBieHHE
kadgecTBoM pazpadotku I10.




Ilpedycmompena

UHMEPAKmueHas

dopma

3AHAMUSL: TeKYUsi ¢ OeMOHCmpayuel Ciaoos.

npogeoenus

4.3. llpaktuyeckue (CeMUHAPCKUE) 3aHATUS
TeMmbl MpakTUUECKUX 3aHATUI U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYAOEMKOCTb

W3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4EeCKUX | TpyaoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATHAI (dac) MOJTOTOBKH, | JUCLIMII
(dac) JIUHBI
Cemectp 9
1 | Opranuzanus Keiic 1 1 2
nporecca
TECTUPOBAHUS B
o0a4Hol cucTeme
yIpaBICHUS
MIPOCKTAMH
2 | TectupoBanue Ha Keiic 2 1 6
ocHoBe CSS-
cenekTopoB U XPath-
yTen
3 | TectupoBaHue Ha Keiic 1 1 3,5
ocHoBe UML-
JarpamMmbl
aBTOMATa
Bcero 4
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabmHIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanne nabopatopHbix padboT TpynOeMKOCTS, | MPAKTHICCKOH | pasena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 9
1 | TectupoBaHue KIMEHTCKOMN YacTH BeO- 4 4 6
IIPUJIOKEHUHN
2 | Pa3paboTka TecT-KeicoB 4 4 6
Bcero 8

4.5. KypcoBoe mpoeKTHpOoBaHKE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bupl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

Bun camocrosiTensHO#M paboTh

Bcero, | Cemectp 9,

qac qac

1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuania 10 10
nqucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 13 13

ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

Kontposbnsie pabotsl 3a04nnkoB (KP3) 50 50
IToaroroBka K MpoOMeEXyTOUHOU 10 10
atrecrauuu (I1A)

Bcero: 83 83

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS

JUTSL CAMOCTOSITEIbHON pabOoThI 00YYArOMIMXCS IO TUCIUTUINHE (MOIYIIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00yJaromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHb IeYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

HIndp/
URL agpec

bubnuorpapuyeckas ccpuika

Komaectso 3xk3eMIuIsipoB B
oubmorexe
(KpOoMe 2JIEKTPOHHBIX SK3EMILISIPOB)

9BC Jlanb

Typueukas, E. JI. [IporpaMMHas HH)KEHEpUS.
WNuTterpanmonnsiii moaxos k paszpadortke / E.
JI. Typueukas, A. B. ArpaHOBCKHH. —
Cankr-IlerepOypr : Jlanp, 2023. — 216 c. —
ISBN 978-5-507-46898-0. — Texkcr :
ANEKTpOHHBIN //  JlaHb @  3JEKTPOHHO-

onobIuoTeyHast cUCTEMA. — URL:
https://e.lanbook.com/book/352307

OBC Jlaub

Typueukas, E. JI. [IporpaMMHas UHKEHEpHS.
TectupoBanue U KOHTPOJIb  KauecTBa
OporpaMMHOr0  o0ecriedeHuss : y4deOHoe
nocobue miis By30B / E. JI. Typuenxkas, A. B.
ArpanoBckuil. — Cankr-IlerepOypr : Jlans,
2025. — 172 ¢. — ISBN 978-5-507-51677-
3.— Tekcr: oanexkrponHslii// Jlanp
JJIEKTPOHHO-OMONIMOTEYHAasT  CUCTeMa.  —
URL.: https://e.lanbook.com/book/455672
(mata oOpamenus: 09.03.2025). — Pexum
JI0CTyMNa: JUIsl aBTOPH3. OJIb30BaTEEN.

Ob I'VAIIL

TeCTI/IpOBaHI/Ie u KOHTPOJIb KadyecTBa
MPOrPpaMMHOTO obecriedeH s [ DIeKTPOHHBIN
pecype] yaeOHoe mocobue / E. JL




Typneuxas, A. B. ArpaHoBckuii, A. A.
CennoB ; C.-TIletep0. roc. yH-T a’pOKOCM.
NpUOOPOCTPOCHUS. - DIJIEKTPOH. TEKCTOBBIE
nan. - Cankr-Iletepoypr : Msn-Bo I'YAII,
2023.- 118 c.

Ob I'VAII

MeTo10710THY ¥ TEXHOJIOTUI
MPOSKTUPOBAHMS HH(POPMAIIMOHHBIX CHCTEM :
[ DnmexkTpoHHBIH pecypc] : yaeOHO-
MeToaudeckoe mocooue / A. B.
Arpanosckuii, B. C. ITaBnos, E. JI.
Typnenkas ; C.-Ilerep0. roc. yH-T a3pOKOCM.
puOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIE
nad. - Cankr-IlerepOypr : Uzn-so ['YAII,
2021.-111c. -

OB I'VAIIL

MHoro¢yHKIIMOHATEHBIE HH(POPMAITHOHHBIE
CHCTEMbI Ha OCHOBE MHTETpalliu
NPUKJIAJIHBIX TIPOTPAMMHBIX Cpell : yaeOHOe
nocobue / A. B. ArpanoBckuid, E. JI.
Typueuxkas ; C.-Ilerep6. roc. yH-T a3poKOCM.
npUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
naH. - Cankr-IlerepOypr : U3n-so I'VAIL,
2022.-91 c.

3BC
FOpaiir

I'nunenko, U. I'. Texnonorus paspaboTku
IPOTPaMMHOTO OOecTieueHUsI : yueOHOe
nocobue BO/ U. I'. 'unnenko, @. ®. I1aBios,
. FO. ®enopoB. — Mocksa : 3gaTenbcTBO
FOpaiit, 2022 — 235 ¢c. —
(ITpoeccronansHOE 0Opa3oBaHUE). —

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

3BC
FOpaiir

UYeptkoBa, E. A. TIporpammHasi UH)KE€HEPHUSL.
BuszyanbHO€ MOAEIMPOBAaHNE TPOTPAMMHBIX
CHCTEM : YUeOHHMK ISt BY30B /

E. A. UepTtkoBa. — 2-€ U31., UCTIP. U JOI. —
Mocksa : UznarensctBo FOpaiit, 2022. —
147 c. — (Bricmiee oOpa3zoBaHue). —

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

Ob I'VAIIL

PazpaboTka BeO-npuiioxxeHui

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

Ob I'VAIIL

TectupoBaHue BeO-TIPUIOKEHHH :
[ DnexTponHBI pecypc] : yaeOHOE mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep6. roc.



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

VH-T a3POKOCM. IPUOOPOCTPOCHHUSI. -
DnekTpoH. TekcToBble naH. - CII6. : U3n-Bo
I'VAII, 2020.

OB T'YAIl | [IporpaMmMupoBaHre HHTEPAKTUBHBIX BEO-
NPUWIOKEHUH : [ DIEKTPOHHBIN pecypc] :
yaeOHoe nocobue / A. B. ArpaHoBckuii [u
ap.] ; C.-Ilerepb. roc. yH-T a3pOKOCM.
pruOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Usn-so I'VAIL, 2019. - 91 c.

9bC BBeneHne B mporpaMMHYI0 HHXXEHEPHIO :
Znanium Y4eOuuk / B.A. Autunos, A.A. ByGHOB,

A H. ITeexun, B.K. Ctomunes. — MockBa :
KYPC: UHOPA-M, 2020. — 336 c. - ISBN
978-5-906923-22-6. - TekcT : 2IEKTPOHHBIN. -
URL:
https://znanium.com/catalog/product/1035160
(mata obpamenus: 15.07.2022). — Pexxum
JOCTYTA: 1O NOJIMTUCKE.

9BbC UYepwnsies, C. A. [lpuHiunsl, narrepHsl U
FOpaiir METOI0JIOTUHU pa3pabOTKH MPOrPaMMHOTO
obecrieueHus : yueOHOe mocoOue st By30B /
C. A. YepnsbimeB. — Mocksa : 31aTenbcTBO
FOpaiir, 2022. — 176 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-14383-6.
— Texcrt : anexTpoHHBIH // O0pazoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/497029 (nara
obpamenus: 15.08.2022).

7. TlepeyeHb AIEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OpPMaLOHHO-
TEJIEeKOMMYHUKAaIIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX JJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedeHp DSIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HMH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL agpec HaumeHnoBanue

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

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

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

https://stepik.org/course/118842 | Bcenennas rectupoBanus, Wi Kak cTath TECTUPOBIIUKOM

ABTOMaTHM3aIMsg TECTUPOBAHUSA C TOMOIIBIO Selenium u

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

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOJIb3YEeMOr0 TIpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacranieH B Tadbuuie 10.

Tabmuma 10— [TepeueHsr porpaMMHOTO 00€CIICUCHHS




Ne /1 HanmenoBanue

He npenycmorpeno

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

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHOM YacTu Homep aynutopun

n/n MaTepHATbHO-TEXHUYECKOU 0a3bl (mpu HEOOXOMMOCTH )
MynpTuMeanitHas JEKUMOHHAS ayIUTOPHUS 52-19
CrnenmanM3upoBaHHas J1abopaTopus 52-19, 52-17, 52-15

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIL MPOBEIACHHUS MPOMEKYTOUHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7l IPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHoOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas mpuBeaeHa B Tadnuie 14. B TeueHune cemectpa MOXET UCIOIb30BATHCS
100-0annpHast ~ mKajma  MOIYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0ayupHas mIKana P P (bop

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUpAsCh Ha 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JHTEPATYypHI,
TECHO NPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIEMAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»




OrLieHKa KOMITETEHLMU X .
5 oI ILas Lkt apaKTepUCTHKA C(HOPMUPOBAHHBIX KOMITETEHLIMI
— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;
«XOPOIIO» — He JI0IIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBA3BIBAET YCBOCHHBIE 3HAHUSA C IPAKTHYECKOW JEATEIBHOCTBIO
«3GauTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— BIIAJCET CUCTEMOW CIEMAIM3UPOBAHHBIX TOHATHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;
— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;
«yHOBIIETBOPUTEIILHO .
GATTOHOY — UCHBITHIBACT 3aTPYJHEHHUS B IMPAKTUYECKOM IPUMEHEHUHU 3HAHWM
HaIpaBJICHUS;
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;
— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— 4aCTUYHO BJAJIeeT CUCTEMOH CIELIMAIN3UPOBAHHBIX OHITHH.
— o0yyaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W  HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHO .
«HE 3ATTCHON paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH; )
— UCIBITHIBAECT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUM;
— HE MOXET apryMEHTHUPOBAaTh HAYYHBIE ITOJI0KECHUS;
— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) mis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

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

Ne n/n Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa
1. [Tepeuncnure 3a1a4l CUCTEMHOTO aHAIN3a IIPU pa3paboTKe YK-1.3.2
MIPOTrPaMMHOTO 00€CTIeUeHH .
2. ApPXUTEKTYpHBII MaTTEpH «KIHEHT-cepBep» [Ipumep, [IK-2.3.1
CTPYKTypa
3. VYpoBHU TpeOOBaHUII K MPOrpaMMHOMY MPOJYKTY, KOTOpPbIE [K-2.V.1
3aduxcuposanbl K.Burepcowm. IIpuBenure npumepsl
4. IInpamuna tectupoBanus. [IpruMepsl MpoBEpOK HA KaKIAOM [IK-2.B.1
YpOBHE
S. Oranbl NPOEKTHUPOBaHUS 0a3bl JaHHBIX. [IpuMepsl [IK-3.3.1
HOpMaJIM3aIiK, 00eCIIeYeHHs IEIOCTHOCTH | JIp.
6. MeTo/b! BBISIBICHHS] HHPOPMAIIMOHHBIX TOTPEOHOCTEM [IK-3.¥.1
noJjb3oBarenel 6a3oi naHHbIX. [Ipumepsl.
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / nudd. 3agera JHKaTOpa
Y4eOHbIM MJIAHOM HE IPETYCMOTPEHO

[lepedenr TeM JUII KypCOBOTO IPOCKTHPOBAHUS/BBIMIOJIHEHUS KYPCOBOW pabOTHI
MpeJICTaBICHbI B Ta0wmie 17.




Ta6mmma 17 — [lepedenn Tem i1 KypCOBOTO MPOSKTHPOBAHMS/BBITIOIHEHHSI KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM Ui KypCOBOIO IPOEKTUPOBAHUS/BBIIOIHEHHS
3 KypCcOBOi1 pabOThI
Y4eOHbIM IIJIAHOM HE IPEeTyCMOTPEHO
Bonpockl i1 mpoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

Ne i/t

[IpumepHBIii nepedeHb BOIPOCOB sl TECTOB

Kon
WHJUKAaTOpa

IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbHBIC OTBETHI
Omnpenenure 3a1a4l CUCTEMHOI'0 aHAIH3a
a. BBUIBJICHHE MTPOOJIEM M IIOCTAaHOBKA LIEJICH;
0. pa3paboTka BApHAHTOB U MOJIENU IIPUHATHS PEILICHNUS ;
B. OIICHKA aJbTEPHATUB M MIOMCKA PEIICHHS U €r0 pealn3alyy;
I. OleHKa 3()(EKTHBHOCTH PEIICHUH U MOCIEACTBUN UX pealn3alyi;

J. TNPOEKTUPOBAHUE OpPraHU3alUU AJIs JOCTUXKECHUS LEICH.

YK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIBLHBII OTBET
Jnst morcka nHGOPMALNH UCIIONB3YIOT MHOXKECTBO METOI0B. BriOepure Meton
noucka nHQopManuy Mpyu CUCTEMHOM aHaJIN3€e, B KOTOPOM KIIIOYEeBBIMU (pUrypamu
BBICTYIAIOT IBOE€ — WHTEPBBIOUPYEMBIH 1 HHTEPBBIOEP.

a. HaOmonenue

6. HWHTepBBIO

B. AHKETHpOBaHHE

r. CemuHapsbl

VK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpUTe NPABUJIbHbIE OTBETHI
Jnst moncka nHGOPMAaUK BBISBICHHUS TpeOOBAHUH NMPUMEHSAIOT MHOKECTBO TEXHHK H

METOIOB. BrIOepUTE KOHTAKTHBIC METOIBI OMIPEICIICHUS TPEOOBAHUIA.

HaoOmronenue

WHuTepBbio

AHKeTHpOBaHNE

CeMuHapsI
CaMOCTOSTENbHOE OIUCAHUE

oW o

VK-1.3.2

IIpouyuraiiTe TeKCT U BbIOEpUTE NPABUJIbHbIE OTBETHI
Just moncka nHpOpMannuy BBISIBICHHS TPEOOBAHWH NPUMEHSIIOT MHOXXECTBO TEXHUK H
MeTO/10B. BrIOeprTe KOHTaKTHBIE METOABI ONpeeICHNUS TPeOOBaHMUIA.

a. Habmronenue

6. Mo3roBoii mTypm

B. AHKETHPOBaHHUE

r. Pabora ¢ GpokycHbIMU TpynIamMu

. CaMOCTOATENHHOES OIIUCAHUS

VK-1.3.2

IIpoyuTaiiTe TEKCT U YCTAHOBMTE NOCJI€A0BATEIbHOCTD

[Tpouecc nHTEIIEKTYaNFHOTO aHAN3a JAHHBIX COCTOUT U3 CEMH 3TaroB. Y CTAHOBHUTE
TIOCJIEI0BATEIILHOCTD 3TAllOB TAKOTO aHaIN3a

1 3Tam = oyKMCcTKa JaHHBIX,

2 3Tamn = UHTETpaLys JaHHbIX,

3 3Tam = COKpalieHne JaHHBIX,

4 stam = npeoOpa3oBaHUe TaHHBIX,

5 atan = I/IHTeHHeKTyaHBHBII\/’I aHaJIN3 JaHHBIX,

6 3Tam = OILIEHKa,

77 3Tan = npejicTaBlieHue 3HAaHUH

VYK-1.3.2

IIpounTaiiTe TeKCT 1 BbIOEPUTE NMPABUJILHDBIN 0TBEbI

Kax nmpuHsATO MMeHOBaTh QyHKIMU i TecTupoBaHus B Unittest:
a. uMs QyHKUMi HauMHAeTCs Ha test  (HIDKHEe ToI4epKUBaHNE)
6. wuMs QyHKIMH COBIIA/IaeT C UMEHEM (DYHKIIMH, KOTOPYIO Ha/l0 IPOTECTUPOBATh
B. MM (YHKIMH JOJDKHO COOTBETCTBOBATH TOJIBKO TpeboBanusim PEP8

[IK-2.3.1




IIpounTaiiTe TeKCT 1 BbIOEPUTE NPABUJIbLHBIN 0TBET
Bri0epure naTTepH, aHaIOroM KOTOPOTO B MTOBCETHEBHON JKU3HH MOXKET OBITH
CHHXPOHHBIN nepeBoadnK. OH MO3BOJSIET IIOHUMATBH JIPYT JPyTa CaMbIM Pa3HBIM
oM (M KJ1accam)

a. ApanTep (Adapter / Wrapper)

6. ®acax (Facade)

B. 3amecturens (Proxy)

r. IIpucnoco6nenen (Flyweight)

[IK-2.3.1

IIpouyuraiiTe TeKCT U BbIOepUTe NPABUJIbHbIE OTBETHI
Ompenenure ypoBHU TpeOOBaHMI K MPOrPaMMHOMY IPOIYKTY, KOTOPBIE

saukcupoBansl K.Burepcom B kaure «Paspadbotka TpeboBanuii k [10».
a. OusHec-TpeOOBaHUA
0. moNB30BaTENLCKUE TPEOOBAHUS
B. TpeOoBaHMI K IPOTPaMMHOMY MPOAYKTY
I. JeTaJbHbIC TpeOOBaHUSA

[IK-2.V.1

IIpounTaiiTe TEKCT U YCTAHOBHTE COOTBETCTBHE.
K kaxnoii mo3nuuu, 1aHHOW B JIEBOM CT0JI0IIe, TOA0EPHTE COOTBETCTBYIOIIYIO
MO3ULIMIO B IPABOM CTOJI0IIe.

Mo xnaccu¢ukaunu Kapna Burepca pa3nuyarot ¢pyHKIMOHAIBHBIE U

He(l)yHKLII/IOHaJ'ILHBIC TpC6OBaHI/I$I. COC,HI/IHI/ITG Ha3BaHHUC Tpe6OBaHI/II71 C UX OITMCAaHUECM.

HasBanue TpeboBanus Hasznavyenue tpedoBanuii

1 OYHKIIMOHAIBHBIC TPEOOBAHHUS A OIMMCHLIBAIOT ITOBEJICHUE CUCTEMBI
1 GYHKINH, KOTOPBIE OHA

JOJI’KHA BBIIIOJIHATH

2 HedyaxunonanpHbIe b OTHOCST K XapaKTePHCTHUKAM
TpeGoBaHusA CHCTEMBI U €€ BHEIIHETO

OKpYKEHHS

[IK-2.y.1

10.

IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.

K kaxnoii mo3uuum, 1aHHOH B JIEBOM CT0JI0IIe, TOI0ePUTE COOTBETCTBYIOINYIO
NMO3MIMIO B IPABOM CTOJI011€.

YcraHoBute cooTBeTcTBHE (PpeiimBopkoM TectupoBanus IO ¢ ux onucaHueM

HasBanne Omnucaune

1 Pytest A cpelia TECTUPOBAHUS C OTKPBITHIM
HCXOJIHBIM KOJIOM, KOTOpast
MOJJIEP)KUBAET MOAYJIHHOE
TeCTUpOBaHME, PyHKINOHAIBLHOE
TeCTUpOBaHue U TectupoBanue API.

2 Unittest b CTaHJapTHas Cpela TECTUPOBAHUS
Python, koTopas nocrasinsercs ¢
nakeroM Python mo ymosganuro

3 Behave B (bpeliMBOPK AJIs peau3aliim
OH3HEC-OPHEHTUPOBAHHBIX TECTOB,
HAINHKCAHHBIX Ha €CTECTBEHHOM
sI3bIKE.

[K-2.V.1

11.

IIpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE.

K kaxnoii mo3unuu, 1aHHOI B JIEBOM CT0JI011Ie, MOA0epHUTe COOTBETCTBYIOIIYI0
MO3MIMIO B IPABOM CTOJI011€.

HedyHnkunoHnanpHbIE BUABI TECTHPOBAHUS HAIIPABICHBI Ha IPOBEPKY
0JIb30BATENBLCKOr0 HHTEepdeiica, yan00CTBa UCIIOIb30BAHMUS IPOIPAMMHOTO
obecnieuerns (I10) monb3oBaTenem, TeCTUpOBaHUE JOCTYIHOCTH. Onpenennre
Ha3BaHUE CIIOCOOOB TECTUPOBAHMSI C HX ONMCAHHUEM.

HaszBanue cnoco0oB TecTHpoBaHus Onucanue
1 TectupoBanue A TECTUPOBAHHE, BBINOJIHAEMOE
M0JIb30BATEIBCKOTO IIyTeM B3aUMOJECHUCTBUS C
nuHrepdeiica CHCTEMOM uepe3 rpaduuecKuii
nHTepdeiic nonp3oBarels,

[IK-2.V.1




2 TectupoBanue yno0cTBa b TECTUPOBAHUE C LEIBIO
HCIOJIb30BaHUS OTpeeNICHUs! CTEIeHU
TOHSITHOCTH, JIETKOCTHU B
HU3YYEHHH U UCTIOJIb30BaHUH,
npusiekatensHoctu [10 ans
T0JIb30BaTENIs

3 TecTupoBaHue JOCTYTHOCTH B TECTUPOBAHUE, OIPEICIIAIONICE
CTETICHb JICTKOCTH, C KOTOPOH
MOJIb30BATENN C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMH MOTYT
ucnob3osats [10

12. | IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. TIIK-2.V.1
K kaxnoi no3uuuu, JaHHOH B JIeBOM CT0J1011e, I0AOepHUTEe COOTBETCTBYIOLIYIO
MO3UIMIO B MPABOM CT0JI0IEe
[IpunoxeHns IpeaoCTaBIAIOT JOCTYI K CBOUM (PYHKITHSAM C IOMOIIBIO CIICITHATIEHON
nporpammel — Application Programming Interface niu API. Coenuunte Ha3BaHue
tunoB API ¢ ux Ha3HaucHHEM.

Tuner API Hasznauenue

1 YacTHble WM BHYTPEHHUE A sto API opranuzanuu,
UCIIOJIb3yEMBbIE TOJBKO IS
nepeav JaHHBIX MEKIY
CUCTEMaMU BHYTPU OAHOU
KOMITAHWUH U PEUICHUS
KOPITIOPATHBHBIX 3a/1a4.

2 OO01Ie10CTYIHEIEC WK b API ¢ o0mmM goctynowm,

My OJINYHEIC KOTOPBIE MOXKET UCIOIh30BaTh

TPEThSI CTOPOHA.

3 ITapTHEpckue B API, nocTynHble HCKIIIOUUTENBHO
aBTOPHM30BAaHHBIM ITAPTHEPAM U
KITMCHTaM UTS pa3paboTKH
MpOorpaMM U MHHUMH3AIIHN
H3JepAKEK.

13. | IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. IIK-2.V.1
K xaknoii mo3unuu, 1aHHOI B JIEBOM CcT0JI01e, TOA0ePUTE COOTBETCTBYIOLIYI0
MO3MIMIO B IPABOM CTOJI011€e
WuTerpaius Mex 1y MPUIOKESHUSIMH MOXET MPOUCXOIUTh PA3HBIMHU CIIOCOOAMHU.
YCTaHOBHUTE COOTBETCTBHE MKy THIIOM HHTETPAI[UH U OMMCAHUEM TEXHOJIOTHH, Ha
OCHOBE KOTOPBIX MTPOUCXOTUT B3aUMOCBSI3b MPIIIOKCHH.

Tun uHTerpanuu Onucanue
1 psiMbIMH BbI30BaMu API A mo mrabioHy request-reply (3ampoc-
"Touka-Touka" OTBET) WK one-way (OTHpaBKa B
OITHY CTOPOHY).
OO0bIYHO peanuszyeTcs
nocpeactBoM REST API win RPC-
B3aUMOJCICTBUS.
2 oOMeHOM uepe3 ciioi cpenuero | b HaIrpuMep Yepe3 CUCTEMbI
YPOBHSI — HHTETPALIMOHHYIO yIpaBJIeHUs ouepeasIMu (message
TUHY brokers) Tuma RabbitMQ u Apache
Kafka wmu ipu nocpencrse ESB
(enterprise service bus).
3 oOMeHoM daitnamu B JlaHHBIE COXPAHSIOT HA JIOKATLHOM
WK yIAICHHOM XPaHUIIAIIIE,
OTKy/Ia TIOTOM
MepeIar0T/CYUTHIBAIOT IO
npotkonaam FTP
K kaxaoi no3uuum, 1aHHO B JIEBOM CTO0JI01E, TOA0epuTe
14, | COOTBETCTBYIONIYIO MO3HIIHIO B IPABOM cToJ011e. MK-2B.1

OHCHKy TECTOBOI'O MOKPLITHA ITPOBOJAT HA OCHOBEC METPHUK IMOKPBITUA
Tpe60BaHI/I$IMI/I, IMOKPLBITUA KOJOM U TCCTOBOI'O ITOKPBITHSA HA Oaze




AHaJIM3a YIIPaBJICHUS. ConocTraBbTe Ha3BaHUC MCTPUK U OIPCACIICHUC.

HaszBanue metpuk Onpenenenue
1 | IlokpsiTue TpeOoBanui | A OLICHKA ITOKPBITHUS TECTAMHU
(O YHKIIMOHAJILHBIX U
He(DYHKITMOHATLHBIX
TpeOOBaHUI K TPOTYKTY
2 | IlokpsiTHE KOJA b OLICHKA IIOKPBITUSA TECTaMU
HUCIIOJIHAEMOTI'O KOJa
3 TecToBOE MOKPBITHE HA B OLICHKA MOKPBITUS TECTaMU
0Oase aHa/M3a IMOTOKa HYTCﬁ BBITIOJIHCHUA KOJa
YIOpPaBICHUSA IPOrpaMMHOI0 MOAYIII

15. | IIpounTaiiTe TEKCT M YcTaHOBUTe cooTBeTcTBHE. K Kaxkmoii [IK-2.B.1
MO3ULMHU, JTAHHOH B JIEBOM CT0JI01IE, TO0epUTEe COOTBETCTBYIOIILY IO
MO3MIHIO B IPABOM CTOJI0LIe.

TGCTI/IpOBaHI/Ie, BepHQ)I/IKaI_[I/IH 1 BajIyaanus sABJISAOTCA BUJaMU
NEeSTEILHOCTH MPU 00ECTICUEHUH KOHTPOJISI KAaYeCTBa MPOrPaMMHOTO
oOecrieuennst. COOTHECUTE OopCacCIICHUS BUAOB ACATCIbHOCTU C TCMU
BOIIpOCaMH, OTBET HAa KOTOPLIC 6y,HeT INOJIYYCH B ITPOLIECCE UX
BBITTOJTHEH M.
Hasanue Ornpezenenne
1 TectupoBanue A oTBeuaeT Ha Bonpoc «Kak
3TO CAENaH0?»
2 Bepuduxkanus b OTBEYaeT Ha Bompoc «HUTo
CENaH0?»
3 | Bammpamms B OTBEYAeT Ha BOIIPOC
((CI[CJ'I&HO JIKX TO, YTO
OKHJIAJT 3aKa3YuK?»

16. | IIpounTaiiTe TEKCT H yCTAHOBUTE COOTBETCTBHE. TIIK-2.B.1
K xaxnoil no3unuu, 1aHHOH B J1eBOM CT0J1011e, I0AOepHuTe COOTBETCTBYIOLIYIO
NO3MLMIO B IPABOM CTOJ1011€.

IMocne wucnpapneHus AedekTa A1 TOATBEPKICHHUS PabOTOCIIOCOOHOCTH
nporpammuoro obecniedenus (I10) npoBoasT TectupoBanue. CoeJMHUTE HA3BAHUE
TUIIOB TCCTUPOBAHUA U UX HA3HAYCHUEC.
HasBaHue TexHUK Hasznauenue
1 JpIMOBOE TecTUpOBaHUE A HAIpPaBJICHO Ha OBICTPYIO
npoBepky ¢pynkuuonana I10
2 CaHuTapHOE TECTHPOBAHUE b HAMPABIICHO HA MPOBEPKY
KOHKpeTHOH ¢ynKImu [10
3 Perpeccuonnoe tecrupoBanue | B HAIPaBJIEHO HA IIPOBEPKY TOTO,
YTO BHECCECHHBIC U3MCHCHUS HE
HAPYIIIIA PaHEe PEaTM30BaHHYIO
¢yHkponansHoCTh 110
17. | HpounTaiiTe TeKCT U BbIOEPUTE OUH NMPABUJIbLHBINH OTBET TIK-3.3.1
Ormpezenute, KaKue STambl BKIKOYACT IPOLECC IPOSKTUPOBAHUS 6a3bl JaHHBIX

a. CHCTEeMHOE TeCTHPOBAaHHE U OTIaIKA

6. IlporpammMupoBaHue HHTEp(EHCOB

B. Bribop cepBepa 6a3bl JaHHBIX, ONpeNeNeHHE CYIIHOCTEH 0a3bl
JaHbIX, pa3paboTKa cXeMbl 0a3bl JaHHBIX

r. CHCTEeMHBIH aHaJU3, JOTHYECKOE MPOCKTHPOBaHKE, (HH3UIECKOE
MPOEKTUPOBAHUE

18. | IIpouuTaiiTe TeKCT 1 BbIOEPUTE OUH MPABUJIbHBINA OTBET T1K-3.3.1

Ormpesienure, KaKue KOMaH/IbI OTHOCSTCS K SI3bIKY MaHUITYIHpoBanus nanasivu (Data
Manipulation Language)




a. GRANT, REVOKE
6. INSERT, UPDATE, DELETE
B. CREATE, DROP, ALTER

19.

IIpounTaiiTe TeKCT N BHIGEPUTE OUH MPABUJIbHBINH OTBET
VYcTaHOBHTE, KaKOM MOpSIKE BRIMOIHIAIOTCA KoMaHsl 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

ITK-3.3.1

20.

IIpouyuraiiTe TEKCT U BbIOEpUTE OJUH NPABUJILHBII 0TBET
Omnpenenure, Kakne 3Tarbl MUTPAlUH JAHHBIX MOTYT OBITh BKJIOYEHBI B ONITHMAJIbHBIHN
BapHaHT IEPEHOCA JaHHBIX?

a. TompKo BBIOOp M IIepenaya JaHHbIX.

6. TonbKo MoAroToBKa raT(Gopmsl.

B. BriOop, moaroroska, n3BiedeHue, IpeoOpa3oBaHue U Nepeaada JaHHbIX.

r. IlepeHoc naHHBIX 6€3 U3MEHEHHH.

[IK-3.3.1

21.

IIpounTaiiTe TeKCT N ycTaHOBUTE cooTBeTcTBHE. K Kaxknoi mo3uuuu, 1aHHOi B
JIEBOM CT0J1011e, T0A0epuTe COOTBETCTBYIOIIYIO O3UIMIO B IIPABOM CTO./I01e.
ComoctaBbTe QYHKIIUH MTOJIB30BaTeNs ¢ omeparopamu SQL

Hassanne Hasnauenune

1 CREATE A INSERT

2 READ b SELECT

3 UPDATE B UPDATE

4 DELETE i DELETE

IIK-3.3.1

22.

IIpoumMTaiiTe TeKCT U yCTAHOBHMTE cOOTBeTcTBHe. K Kaxnoi mo3unum, 1aHHOM B
JIeBOM CT0J1011e, MoA0epHuTe COOTBETCTBYIOLIYIO0 IO3ULIHIO B IIPABOM CTOJI0Le.
YcTaHOBHUTE COOTBETCTBHE MEXIY YPOBHS NPOCKTHpoBaHus 6a3bl naHHBIX(Bl) 1 nx
Ha3HAYCHUEM.

Hassanne Hasnauenne

1 Ha BHemHeM ypoBHe A ONPEAEISIOT TOUKY 3peHus Ha bJ]
TIPWIIOKEHNH, C KOTOPBIMU
paboraer 1mosb30BaTeNb WIN
CO3/Ial0T MEXMAIIMHHOE
B3aUMOJIEHCTBHE.

2 Ha xoHuentyansHOM ypOBHE b MIPEACTABIAIOT MOJEIb
MpeIMeTHOM 00IacTH,
OTpaXXCHHYI0, HAIIpUMED, B
MOJIEIN JAaHHbIX

3 Ha ¢usnueckom ypoBHe B XPaHAT U YIPABISAIOT JaHHBIMH
Ha cepsepe b/I.

[IK-3.V.1

23.

K kaxnoil no3unuu, JaHHOH B J1eBOM CT0.1011e, I0A0epuTe COOTBETCTBYIOLLYI0
NO3MLMIO B IPABOM CTOJ1011€.

[IporpamMMHEIf IPOAYKT pa3padaThIBarOT MO 3aIPOCaM KOHKPETHOH TPYIIITEI
monp3oBarteneil. [Ipu cocraBieHnN TpeOOBaHMI BEIICIISIIOT IEPBUIHEIC U ICTAIEHBIC
TpeboBanus. CoeIMHNTE HA3BaHUE TPEOOBAHMIA C X HA3HAYCHUCM.

HasBanmne Tp€60BaHI/I$I CocraB JAOKYMCEHTAllUU

1 [epBuuHbIe TpeOOBaHUS A JOKYMEHTHUPYIOT JXCJIAHUSA U
MOTPEOHOCTH 3aKa3unKa M JIOJDKHBI
OBITH COCTABJICHBI HA SI3BIKE,
HOHTHOM 3aKa34UKy

2 JeranpHbIe TpeOOBaHUS b JIOKYMEHTHPYIOT TpeOOBaHUS B
CTPYKTYpPHUPOBaHHOH opMe Ha
OCHOBaHMU TpeOOBaHMI
paszpaboTunka

[IK-3.V.1

24,

IIpouuTaiiTe TekcT 1 BbIOEPUTE NMPABUJIbHBIN 0TBET

Omnpenennre, Kakol THIT TPeOOBAHWA ONMCHIBAET MTOBEICHIE CUCTEMEI (€€ ACUCTBHS).
a. TpeGoBaHUs OTB30BATEIS.
6. busHec-tpeboBaHus.

IK-3.¥.1




B. [lompoOHas cnienudukarys.

I'. OyHKIHOHAIBHBIE TPEOOBAHMUS.

Kiroun npaBuiabHBIX OTBETOB Ha TeCThl pa3mellieHbl B [Ipunoxenun 1 x PIT/[ u Haxoxpstes y
crienranuctoB 1o YMP kadenpsr 41, 3amectutens 3aBenyroniero kapeapou kad.41 u
PYKOBOJUTENS 00pa3oBaTeIbHOM nmporpammsl Kag.41.

Cucrema OLIEHUBAHUA TECTOBBIX 3aaHUi ITOKa3aHa B Tadimie 18.1
Tabmuua 18.1 — CucremMa olleHUBaHUS TECTOBBIX 3aIaHUI

Ne VYKazaHus 10 OLIEHUBAHUIO Pesynprar onieHMBaHUA
(GaswIBl, MOJTyYEHHBIC 3a BBITIOJTHEHUE \
XapaKTePUCTHKA MPABUIHLHOCTH OTBETA)

1 3aaHue 3aKphITOTO THUIIA HA [TonHOE coBmazieHne ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS orieHuBaeTcs | 6anmiom, HEeBepHBIN OTBET
CUMTAETCSl BEPHBIM, €CITU wiu ero orcyrcraue — 0 6amo (0o
YCTaHOBJICHBI BCE COOTBETCTBHS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
(TIO3uIMU U3 OAHOTO CTONOIA
BEPHO COIOCTABJICHBI C MTO3UIIUSIMU
JPYToro cTojoua)

2 3amanue 3aKphITOTO THITA Ha [TostHOE COBMAZCHHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 0anmom, eciu JOMyIIeHb
MOCJIEIOBATEIBHOCTH CUUTACTCS OIIMOKU WA OTBET OTCYTCTBYET — O
BEPHBIM, €CITU MPABUIIBHO yKa3aHa | OayuioB (JIMOO YKa3bIBACTCS «BEPHOM\
BCsl IOCJIE0BATENBHOCTD LMD «HEBEPHOY)

3 3ananue komOuHUpoBaHHOro THNa | [lomHOE coBmaseHue ¢ BEpHBIM OTBETOM
C BRIOOPOM OJTHOT'O BEPHOT'O OTBETA | OlleHWBaeTcs | OayyioM, HEBEPHBIN OTBET
U3 YEeThIPEX MPEIONKEHHBIX U win ero orcyrcreue — 0 6amoB (6o
000CHOBaHHMEM BBIOOpA CYMTACTCS | YKA3bIBACTCS «BEPHO»\ KHEBEPHO))
BEPHBIM, €CITU MPABUIIBLHO YKa3aHa
udpa v MPUBEICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPHU
BbIOOpE OTBETA

4 3amanrie KoMOMHUPOBaHHOTO TUMa | [loHOE coBMaeHne ¢ BEPHBIM OTBETOM
C BBIOOPOM HECKOJBKUX BapUAaHTOB | OlleHHWBaeTcs 1 GaioM, ecliv JOMYIIEHBI
OTBETAa U3 MPETIOKECHHBIX U OIIMOKY WJIH OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0aIoB (700 yKa3hIBACTCS «BEPHON\
BEIOOPA CUMTACTCS BEPHBIM, €CIIN «HEBEPHOY)

MPAaBUIIBHO YKa3aHbI IIUQPPHI U
MIPUBE/ICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPU
BbIOOpE OTBETOB
5 3aaHue OTKPHITOTO THIIA C [TpaBUIIbHEIN OTBET 3a 3a7aHKE

pPa3BEPHYTHIM OTBETOM CUHUTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIAET C
ATAJIOHHBIM 1O COAEPKAHUIO U
MOJHOTE

OIIEHWBaeTcs B 3 OaJuia, ecy JOIyIeHa
oJiHa OIIMOKa \ HETOYHOCTH \ OTBET
MIpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,
€CITi JIomyIneHo Oosee 1 omuOku \ oTBET
HETPaBUIbHBIH \ 0TBET OTCYTCTBYET — O
0aioB (1100 yKa3bIBAETCS «BEPHONM
CHEBEPHOY)




[lepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX paboOT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

1. | ®ukcanus nedekra B 06Ja4HOM Oar-TpeKUHrOBON CHCTEME

2. ABTOMaTI/I?)aI_[I/IH TCCTUPOBAHUA

3. | TectupoBanue API

10.4. MeToauveckre  MaTepUaibl,  ONPEACISAIONIME  HPOLEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUMX dTanbl (OPMUPOBAHUS KOMIETCHIIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY

IMPOBEACHNA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTalnu o6yqafoumxc;1
I'VAIL

11. Meroauueckue yKazaHus JUisi 00yYarOMIUXCsl 0 OCBOCHUIO TUCIUILTUHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo2o pazoena)

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIEKIUMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O T€ME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYHOrO IIO3HAHHSA, HOBEWUIINX
JOCTHKEHUI HayyHOUM MbIcnu. B yueOHOM mporecce JEeKIUs BBIMTOIHSAET METOA0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JIACIUTUINHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIy4€HHE OTIBITa TBOPUYECKOIH pabOThl COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXO0AMMOTIO AJIsi CAMOCTOSITENIbHOM paOoTHI;

— TIOJNlydYeHHWE 3HAaHWKH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH H O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHUH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOr0 MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIFHBIX TEMATHK IO JTUCIUATUIHHE.

CrpyKTypa Ipe1ocTaBlIeHUs JEKIIMOHHOTO MaTepuaa:

1.TexHonoruu mporpaMMHBIX UHTEP(HENCOB.

MoHonuTHas apXUTEKTypa, MAOJIOHBl MHTErpalii MH()OPMAIIMOHHBIX CHCTEM, CepBHUC-
OPUCHTHPOBAaHHAS APXUTEKTYpa, MUKPOCEPBUCHAS, MPHUKIATHBIE MPOTPaMMHBIE WHTEPQEIHCHI
(API). OcnoBnble Tunsl Be6-API, unTerpanus Ha ux ocnose websocket, GrafQL, GeccepBepnas
apXUTEKTypa.

2. Bepu¢ukanus 1 TeCTUpOBaHUE MPOrPAMMHOI0 0OeCIIeUeHusI.




CTpykTypHOE  TECTHpOBaHHE MporpamMmmHoro  obOecrneueHus. DyHKUIHOHAIBHOE
TECTUPOBAHUE POrpaMMHOTO obecrieueHuss. OCOOEHHOCTH TECTUPOBAHUS METOIAMHU «UEPHOTOY
u «0Oenoro» AumKoB. CTaTU4ecKoe M TMHAMUYECKOe TECTUpOBaHHe. TecTUpOoBaHUE 3JIEMEHTOB.
TectupoBanue wuHTerpanuu. Bepudukanus. JlokymMeHTHpOBaHHE Mpollecca TECTUPOBAHUS.
TecTupoBaHue KJIMEHTCKON YacTH, CETEBBIX TOAKIIOYCHUI M CEPBEPHOIN YacTH BEO-TPUITOKHHM

3. TectupoBaHue KIMEHTCKOW YaCTH C TMOMOIMIBIO CHEIUAIM3UPOBAHHBIX MPOTPAMMHBIX
UHCTPYMEHTOB. TeCcTUpOBaHUE CETEBBIX MOAKIIOYEHUNH CpeACTBAMH HWHCTPYMEHTOB BeO-
pa3paboTtunka. TecTupoBaHHWE CEpBEpHOW YacTH BeO-TIPUIIOKEHUH, BKIIOYas 0a3y JTaHHBIX.
Crneunanu3upoBaHHble 00JaYHbIE HHCTPYMEHTHI TECTUPOBAHUS.

4. ABTOoMaTH3alus TECTUPOBAHUS

[Ipoekt Selenium. ®peliMBopku TectupoBaHusa. IlarTepHbl TecTHUpoBaHUS BeO-
npwiokeHuit Ha nmpumepe Page Object.

MeTtoauueckre ykazaHds MO OCBOCHUIO JIEKIMOHHOIO MaTepuana UMEIOTCS B BUJE

ANEKTPOHHBIX pecypcoB OoubmmoTeku I'VAII u CHUCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932

1. Typueukas, E. JI. IlporpammHas wunxeHepusa. VHTErpanuoHHBIA IOAXOJ K
pa3pabotke / E. JI. Typueukas, A. B. Arpanosckuii. — 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 U KOHTPOJIb KayecTBa MPOTPaMMHOIO OOECHEYEeHUs [

DOnekTpoHHBI pecypc| : yuebnoe mocobue / E. JI. Typueukas, A. B. ArpanoBckuii, A. A.
CennoB ; C.-TIlerep0. Toc. YH-T a’3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : U3a-so I'YAIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-TIPOrPaMMHUPOBaHUs : yaeOHOe mocodue / A. B. ArpaHoBcKkwid,
B. C. IlaBnos, E. JI. Typueukas ; C.-Ilerep6. roc. yH-T aspokocm. npubdopoctpoenus. - CII6. :
Wzn-so I'VAIL 2018. - 135 c.

4. TectupoBaHue BeO-NPUIOKEHHH : [ 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¢pyHKIIMOHaIbHbIE MHPOPMAIIMOHHBIE CHCTEMBl Ha OCHOBE WHTErpaluu
NPUKIIAJHBIX MPOrpaMMHBIX cpef : yueOHoe nmocobue / A. B. Arpanosckui, E. JI. TypHeukas ;
C.-Ilerep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUA. - DIEKTPOH. TEKCTOBBIC JaH. - CaHKT-
[TerepOypr : Uzn-so I'VAII, 2022. - 91 c.

6. MeTo10510TUM U TEXHOJOTHMU MPOEKTUPOBAHUS WH(OPMALIMOHHBIX 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. Meroauueckue ykazaHHs ISl OOyYaroIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHITHH (eciu npedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

[IpakTueckoe 3aHATHE SABISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHusanuu y4yeOHOro
npoliecca, 3aKII0Yaroniascs B BBITOJIHEHHH 00YJalOUIMMHUCS 10T pPYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbl0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTajiu3alus 3HAHUW TpU peleHUuU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;



— OBJIaACHUC HOBBIMU MCTOAAMU U MCTOAWKAMHU H3YUCHUA KOHerTHOI\/JI y‘IGGHOﬁ
JUCHUIIIINHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJIHEHYSI 33 IaHHIA;

— olecrnieueHre palMOHAIBHOTO COYETAHHS KOJUICKTMBHOM W MHIUBHIYaIbHOH (GOopM
00y4eHusl.

TpeOGoBaHust K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

Tpebyercss BBINOJHUTH MpaKTUYECKUE paboOThl M 3aQUKCUPOBATH IOTYYCHHBIE
pe3ynbraThl B ordere. OdopmiieHne orueTa HEOOXOAWMO IMPOU3BOJIUTH B COOTBETCTBHUE C
[IpaBuna  odopmieHUsT  TEKCTOBBIX  JIOKYMEHTOB  IIO rocr 732 - 2017
(https://guap.ru/standart/doc).

MeTtoauueckre MaTepuabl 10 BBIMOIHEHUIO MPAKTHYECKUX PaOOT BBUIOKEHBI B INYHOM
kabunete oOyvaromterocst ['YAII B paznene Matepuaisl.

MGTOZII/I‘IGCKI/IC YKazaHud 110 OCBOCHUIO JICKIIMOHHOI'O Martcpuajla HUMMCIKOTCA B BH/C

3IIEKTPOHHBIX pecypcoB OoubIoTeKku I'VAII 51 CHUCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932

1. Typueukas, E. JI. Ilporpammuas uHkeHepus. VHTErpalMOHHBIM NOAXOJ K
paspabotke / E. JI. Typuenkas, A. B. ArpanoBckuii. — Cankt-IletepOypr : Jlanb, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Texkcr : anexTpoHHbIi // JIaHb : 37I€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2. TectupoBaHue U KOHTPOJIb KayecTBa MPOTPAMMHOIO OOECHEUYEeHUS : [

DOnekTpoHHBI pecypc| : yuebnoe mocoome / E. JI. Typueukas, A. B. ArpanoBckmii, A. A.
CenuoB ; C.-Ilerep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBHIE JaH. -
Canxkr-IlerepOypr : M3a-Bo I'VAIL 2023. - 118 c.

3. OcCHOBBI HHTEPHET-NIPOrpaMMUpPOBaHus : yueOHoe nocodue / A. B. ArpaHoBckuid,
B. C. IlaBnos, E. JI. Typueukas ; C.-Ilerep6. roc. yH-T aspokocm. npudopoctpoenus. - CIIO. :
Hzn-so I'VAIIL, 2018. - 135 c.

4, TectupoBanue BeO-TIpUIIOKEHUM : [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc. yH-T a’dpOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBile mad. - CII6. : U3a-Bo I'YAIL 2020.

5. MHorogyHkiroHanbHble MH()OPMAIIMOHHBIE CUCTEMbl Ha OCHOBE HWHTETpallu
MPUKIIAIHBIX TPOTpaMMHBIX cpejl : yueOHoe nocobue / A. B. Arpanosckuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPHOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE naH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2022. - 91 c.

6. MeTo100THH U TEXHOJOTHH MPOEKTUPOBaHUS WH(MOPMALMOHHBIX CHCTEM : [
DIeKTPOHHBIN pecypc] : yueOHo-MeTonuueckoe mocodue / A. B. Arpanosckuii, B. C. I1aBnos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a’3pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankr-IlerepOypr : U3a-so I'VAIL 2021.- 111 ¢

11.3. Meroauueckue ykazaHus sl OOYYarOIIUXCsS MO BBITIOJHEHUIO JT1a00PAaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromuics JODKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBI, ONpeNesnseMoll y4eOHBbIM IUIaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:



— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW TUCIUILINHBL;

— 3aKpCIICHHUEC, Pa3BHUTUC K JACTaIM3alusd TCOPCTUYCCKUX 3HaHHﬁ, MOJIYUYCHHBIX Ha
JCKITHSIX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— T[pPHOOpETeHHWE  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ J1abOpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3amanue ¥ TpeOOBaHUA K IIPOBEAEHHIO 1a00PaTOPHBIX padoT

[Ipn  BbIIOJHEHUH JA0OPATOPHBIX PabOT  CTYACHTHI IOJYYAalOT KOMILJICKCHBIC
IIPAKTUYECKHE HABBIKM 110 OpraHU3alluM, IIPOCKTUPOBAHUIO M IIPOBEICHHUIO MEPOIPUATUN I10
KOHTPOJISI Ka4ecTBa BeO-NMPpHIIOKeHHI/crcTeM. PaboTa MOXeT OBITh BBITIOJIHEHA B IMOATPYIIAX B
COCTaBC 10 4 YCJIOBCK HUJIH, HpI/I JKCJIaHUH, I/IH[[I/IBI/IZ[yaJIbHO.

1. TecrupoBaHue KIMEHTCKON YacTH BEO-IIPUIIOKEHUI
2. Paszpabotka TecT-KeicoB

[IpenycMOTpeH anbTepHATUBHBIN BApUAHT BBIIIOJIHEHUS JTA00PATOPHBIX PadoT.
1. YcranoBka Docker Ha nepcoHanbHbI KOMIIBIOTED
2. YripaBieHue JaHHBIME B rpaduyeckoit 6aze nanabix NEO4)
3. [oaxmouenne k Neo4j ¢ momonisio Python
4. 3nakoMcTBO ¢ QpyHKIHOHaIoM cepBruca Apache AirFlow
5. Coznanne DAG daitna ans Apache Airflow

Takxke NpelycMOTPEH BapHUaHT BBIIOJHEHUS WHIUBUAYAIbHOIO 33JaHUS 1O BBIOPAHHOMN
CTyJEHTaMH TeMaTuke. B 3ToM ciiydae Temy, TEXHOJIOTHH pa3pabOTKU MPOTPAMMHOMN CUCTEMBI U
00BEM BBITIOTHSAEMONW pabOTBI MO KAKIOW JaOOPAaTOpHON pPabOTe CTYACHTHI COTJIACYIOT C
MPENO/IaBaTEIEM.

IIpu BBIOOpPE mnpeAMETHOW O00JIACTH CTyAEHTaM pEKOMEHJyeTcss He 3albiBaTh 00
OTpaHUYEHUSX, U3TI0KEHHBIX:

- B QenepanbHoM 3akoHe «OO0 OCHOBax OXpaHbl 370pOBbs TpakaaH B Poccuii-ckoit
Oenepanun» ot 21.11.2011 Ne 323-D3 B pen., nerictyromeit ¢ 01.04.2024 rona;

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

- B ®eniepanbHoM 3akoHE «OO0 OXpaHe 3710pOBbs IPAXkKAaH OT BO3ACUCTBHS OKPYKAIOIIETO
Taba4HOTr0 JIbIMA, TOCTECTBUN MOTpeOaeHus Tabaka WU TOTPEOICHUST HUKOTHHOCOIEpKaIen
npoaykun» ot 23 ¢espains 2013 r. Ne 15-03;

- B @enepanibHoM 3akoHe «O TOCYIapCTBEHHOM pETyJIMPOBAaHUU IPOU3BOACTBA U
000poTa 3TUIIOBOTO CIIUPTA, AJIKOTOJLHON U CIIUPTOCOEpKalIel MPOAYKIUU U 00 OrpaHUYEHUN
noTpebseHus (pacuuTHs) aIKOToJIbHOM npoaykuu» ot 22.11.1995 Ne 171-03;

- YcraBe By3a U IpyruX HOPMaTUBHBIX U JIOKAJIbHBIX AKTaX.

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe

1. TATyNBHBIA TUCT

2. 3ajaHue Ha BBITIOJIHEHUE JIA0OpaTOPHOI paboThI

3. [MopsaoK BEITIOSTHEHUS PAOOTHI.

IIpu 3TOM TeKcTOBasi 4acTh PabOTHI JOTMONHSIETCS CKPUHIIIOTAMU, MOKA3BIBAIOIIMMH BCE
ATambl BHITOJTHEHUS 33/IaHUsI Ha JTA0OPATOPHYIO padoTy.

4. BeIBo/IBI O TIpOJIeNIaHHOM paboTe B popmaTte scce

5. CIuCOK UCIOJIb30BaHHBIX HCTOYHUKOB

6. [Tpunoxxenus (pu HEOOXOIMUMOCTH )




TpeboBanus K 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
OdopmieHre HE0OXOIUMO MPOU3BOJIUTH B COOTBeTCTBHE ¢ IlpaBmia odopmiieHus
TekcToBbIX JokymeHToB o 'OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue yKazanus no 0Cc80eHUI0 Mamepuana 1abopamopHulx pabom UMermcs 8 8uoe
a1eKkmpoHHbIX pecypcos oubruomexu I'VAIl u cucmemor LMS

1. TectupoBaHuEe U KOHTPOJb KaueCcTBAa MPOrpaMMHOro obecredeHus : [ DIEKTPOHHBII
pecypc] : yuebnoe nocodbue / E. JI. Typueukas, A. B. Arpanosckuii, A. A. Cennos ; C.-
[TeTep6. roc. yH-T a’3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE AaH. - CaHKT-
ITerepOypr : U3n-Bo I'VAII, 2023. - 118 c.

2. TectupoBaHue BeO-PHIIOKEHUH : [ DIEKTPOHHBIN pecypc] : yueOHoe mocoodue / A. B.
Arpanosckuii [u ap.] ; C.-Ilerep6. Troc. yH-T a3pOKOCM. TPHOOPOCTPOCHHSI. - DIIEKTPOH.
texcToBbIe naH. - CIIO. : M3a-so I'VAII, 2020.

3. MHorodyHKIHOHAIBHBIE HWH()OPMAIIMOHHBIE CHUCTEMBl Ha OCHOBE HWHTETPAIUH
MPUKIAIHBIX MPOrPaMMHBIX cpea : ydeOHoe mocobue / A. B. Arpanosckuii, E. JL
Typuenkas ; C.-Ilerep6. roc. yH-T a3poKocM. TpUOOPOCTPOCHUS. - IIEKTPOH. TEKCTOBBIC
naH. - Cankr-IlerepOypr : U3n-so I'YAIIL, 2022. - 91 c.

4. MeTogoMorui W TEXHOJOTMU NPOEKTUPOBAHUSA HWH(MOPMALMOHHBIX cuUCTeM @ [
DNeKTpOHHBIN pecypc] : yuyeOHOo-meToanmueckoe nocodue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueuxas ; C.-Ilerep6. roc. yH-T a’pOKOCM. IPHUOOPOCTPOCHUS. -
DneKTpoH. TeKcToBbIe naH. - Cankt-Ilerepoypr : U3a-so ['YAIL 2021. - 111 c.

11.4. Metoauueckue yKazaHus JUIsi OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIbHON
paboTsl

B xoze BBIMOTHEHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpEMojaBaTelisi, HO 0€3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢opme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOIBbHYIO paboTy.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocs popMUpPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYYeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIIONIMMH  CaMOCTOSITENBHYIO — paboTy
00yJarOUX CSSBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
10 3204HOU (hopMe 0OyUeHHs ).

B Xo/1e BBIMONHEHUS CaMOCTOSATENIbHOM pabOThl CTYJeHTaM 3a04HOM (opMBbl 00yUeHUs
HEOOXOIMMO BHITIOJIHUTH CJIEYIONNE KOHTPOJIBHBIE paOOTHI:
1. ®ukcanus nedexra B 001a4yHOM Oar-TpeKMHIOBOM cucTeMe
2. ABTOMaTH3aNus TECTUPOBAHHS
3. Tectuposanue API

MeTtoaudeckue MaTepuaibl 10 BHIMOTHEHUIO MTPAKTHYECKUX PaOOT BBUIOKEHBI B TMYHOM
kabunere ooyuaromerocs I'Y AIl B paznene Matepuaisl.



[To xaxm0¥1 KOHTPOIBHOM paboTe BBHIMOMHUTE oTYeT. OdopmiieHre oT4eTa HEOOXOUMO
IpOM3BOIUTH B cooTBeTcTBUE C IIpaBuia oopmieHus TekcToBbIX TokyMeHTOB o ['OCT 7.32
— 2017 (https://guap.ru/standart/doc).

Memoouueckue ykazanus no 0c80eHuIo Mmamepuana 1adopamopHsix pabom umeromcs  suoe
91eKmponHbIX pecypcos oubruomexu I'VAII u cucmemor LMS

1. TecrupoBaHue M KOHTPOJIb KaueCTBa MPOrpaMMHOTO obOecreueHus : [ DIeKTPOHHBIN
pecypce] : yuebHoe nmocobue / E. JI. Typuenkas, A. B. Arpanosckuii, A. A. Cennos ; C.-
[TerepO. roc. yH-T a9pOKOCM. IPUOOPOCTPOCHUS. - DICKTPOH. TEKCTOBBIE aaH. - CaHKT-
[TerepOypr : U3a-Bo 'YAII, 2023. - 118 c.

2. TectupoBanue BeO-TpUIIOKEHUH : [ DIEKTpOHHBINA pecype] : yuebHOoe mocobue / A. B.
ArpanoBckuii [u np.] ; C.-Ilerep6. Troc. yH-T a3poKOCM. TPHUOOPOCTPOCHHS. - DIEKTPOH.
texkcToBble nad. - CII6. : Usn-so I'VAII, 2020.

3. MHorodyHkuMOHaNbHbIE HWH(DOPMAILIMOHHBIE CHCTEMbl Ha OCHOBE HMHTErpaluu
NPUKIAJIHBIX TPOTPaMMHBIX cpex : ydeOHoe mocobue / A. B. Arpanosckumii, E. JI.
Typnenxas ; C.-Iletep6. roc. yH-T a3poKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBHIE
naH. - Cankr-IlerepOypr : U3n-so I'YAIL 2022. - 91 c.

4. MeToooNOTMM W TEXHOJOTHUU TPOEKTUPOBaHUS WH(POPMAIMOHHBIX CHUCTEM : [
DNEKTPOHHBIA pecypc] : ydeObHo-meToaumdeckoe nocooue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueuxas ; C.-Ilerep06. roc. yH-T a’3poOKOCM. MPUOOPOCTPOEHUS. -
DneKTpoH. TeKkcToBble naH. - CankT-IlerepOypr : U3n-so 'YAIL 2021. - 111 c.

11.5. MeTtoauueckue yKazaHusl [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELYCMaTpPUBAET KOHTPOJb KadecTBAa 3HAHUHI
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCLIATIIIVHBI.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPOBOIUTCA B COOTBETCTBUM CO CTaHAAPTOM
opranmzaruu ['YAII cucrembl MeHekMeHTa kadecTBa 3.76 «llonokeHne o TeKyIleM KOHTPOJIe
yCIIEBaEMOCTH U MPOMEXKYTOYHOM aTTecTalluK CTYACHTOB U acnupanToB I'YAII, oOyvaromuxcs
1Mo o0pa3oBaTeIbHBIM MPOrPaMMaM BBICIIIET0 00pa30BaHus» Ha OCHOBaHUH mpukaza ['Y AIL

Texkymuii KOHTPOJIb YCIEBAEMOCTH OCYILIECTBISETCA C YYE€TOM CBOCBPEMEHHOCTH,
MOJIHOTHI M KauecTBa BBIMIOJIHEHUS JTAOOPATOPHBIX PabOT, COOTBETCTBUSI O(POPMIIEHUSI OTUETOB
HOpMaTuBHBIM TpeOoBaHusM [YAIIL, mpaBUJIBHOCTH OTBETOB Ha KOHTPOJbHBIE BOINPOCHI, a
TaK)K€ aKTUBHOCTH Ha JICKIINOHHBIX Y IPAKTUYECKUX 3AHITHUSIX.

PesynbraTbl TEKyIIEro KOHTPOJSA YCIIEBAEMOCTH YYUTBHIBAIOTCS IPU IPOBEACHUHU
IIPOMEKYTOUYHOM aTTECTAlMM HapsAy C OTBETAMHM HAa JK3aMEHALIMOHHBIE BOIPOCHI, MMOCKOJIBKY
OTpa)kaloT CHOPMHPOBAHHOCTb MEPEUUCICHHBIX B TaOnuie | KOMMETEHIMHA ¢ TOYKHM 3PEHUs
NPUOOPETEHHBIX YMEHUIN 1 HaBBIKOB.

11.6. MeToau4veckue yKa3aHUs JUIs OOyYarONIMXCs MO MPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamsi  OOyJarOmIUXCs  MPEAyCMaTpuUBaeT  OICHUBAaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWHM, TOJYYCHHBIX OOYy4JaIOmMUMCS B TIPOIECCEe
W3YYEHHUS BCEH MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOW pabOThI, CIOCOOHOCTH
MPUMEHATh WX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCS aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIETBOPUTEIHHO.



Jliia nomycka K 9K3aMEHY CTYAEHT 00s3aH BBIIOJIHUTH U 3alIUTUTH 75% mabopaTopHbIX
paboT M yCHemHo 3aBepiiuTh 75% 3JIEMEHTOB TEKYIIEro KOHTPOJs. HeBhIoNMHEHHBIE 3a/1aHuUs
CTYJIEHT CHAeT IpEernoAaBaTeIl0 IEepe] HadaloM HK3aMEHa, B CIyd4ae MX YCHEUIHOW 3allMThl
JIOITYCKAeTCs K DK3aMEeHY Ha OOIIMX OCHOBaHMX. MITOroBas oleHka 1o 3k3aMeHy (hopMupyercs
Ha OCHOBAaHUHU OLICHOK, IOJYYEHHBIX B XOJI€ TEKYILIEro KOHTPOJS, U OLEHKH, NOJIyYeHHOU B
pe3yibTaTe YCTHOTO OTBETa Ha »HK3aMeHe. TakkKe IpU BBICTABICEHUM WTOTOBOM OIEHKU
YUUTBHIBaeTCSl (PAKTOp IMOCEIAeMOCTH  JICKIMOHHBIX 3aHsATH. B cimydae oTcyTcTBHS 1O
HEYBa)XHUTEIBHBIM NMpUUrHaM Ha Ooniee ueM 50% JeKiuii, OTKa3za OT BBIMOJIHEHUS 3aJaHUi Ha
JICKIMOHHBIX 3aHATHUSIX CTYICHTY Ha 3K3aMEHE MOTYT ObITh 3aJaHbl JOIMOJIHUTEIbHBIE BOMPOCHI
10 TeMaM, KOTOpbIe ObUIM UM HE U3yUYEHBI B TIOJIHOM 00BbEME.

Jlis  ycHemHoro MpOXOXKIEHUS MPOMEXYTOYHOM arrecTtauuu B (opme sK3amMeHa
0o0yyJarouuics JOKEH NPOJEMOHCTPUPOBATH COOTBETCTBUE KPUTEPUSIM OIICHKH YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETeHIMH (Tabnuua 14), a TakKe BBINOIHUTH, BBUIOKUTH OTUETHI B
JUYHBIN KaOMHET U YCIENIHO 3alUTHTh He MeHee 75% mabopaTopHbIX padoT.

[IpomexxyTouHbIN KOHTPOJIb  yCIIEBAEMOCTH MPOBOAUTCS B COOTBETCTBUU CO
crangaptoM opranumzauun ['YAIl cucrembl MmMeHemxmeHTa kauectBa 3.76 «llonoxkeHue o
TEKYILIEM KOHTPOJE YCIEBAEMOCTH M IMPOMEXYTOUHOW aTTECTAllMU CTYJEHTOB U aCHUPAHTOB
['VYAII, oOywaromuxcs 1Mo 0Opa3oBaTeIbHBIM MPOTpaMMaM BBICIIETO OOpa30BaHU» Ha
ocHoBanuu npukaza ['YAIl u «O MoAgyabHO-PEUTUHIOBOW CUCTEME OIEHKH KauyecTBa y4eOHOMH
pabotsl ctynentoB B 'Y Ally.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




