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AHHOTaNINA

Hucuummuaa «[IporpaMmHas WHXXCHEpPHUS» BXOIUT B 00pa30oBaTEIbHYIO IMPOTPAMMY
BBICIIETO OOpa3oBaHMsl — TMporpaMMmy OakajaBpuara [0 HAMpPaBJICHUIO MOATOTOBKH/
cnenuanbHoct 09.03.03 «IIpuknagnas nHpopmaTuka» HarpaBieHHOCTH «HTeUIeKTyaabHbIe
HH(pOpPMAIMOHHBIE CUCTEMBI U TEXHOJOTUNY. Jlucuumuinaa peanmsyercs kadeapoid «Ned1y.

JlucuuminHa HareleHa Ha (GOPMUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMIICTCHIIUN:

YK-1 «CrocobeH ocymiecTBIATh MOUCK, KPUTHUECKHUI aHANU3 U CUHTE3 MH(OpMAINH,
MPUMEHSTh CUCTEMHBIN TTOIXOT ISl PEIICHUS IOCTABJICHHBIX 32124

[IK-2 «CnocoOHOCTh MPOEKTUPOBaTh, pa3padaThiBaTh U TECTHUPOBATH MpPOTrpaMMHbBIE
MOJTYJIH

ITK-3 «CniocobHocTh pa3pabdareiBaTh 0a3bl qaHHBIX MCy»

CopepxaHue IUCHUIUTMHBI OXBAaThIBACT KPYT BOIMPOCOB, CBS3aHHBIX C HW3YYCHHUEM
OpPraHU3aI[MOHHBIX, MH)XEHEPHBIX M TEXHUYECKUX MPHUHIMIIOB, MOJEIEeH U METOJOB CO3/IaHus
3¢ (heKTHBHO (YHKIIMOHUPYIOMIETO ¥ KaYeCTBEHHOTO MPOrpaMMHOTO oOecrieueHust. [IpuBeacHbI
MIPUMEPBI COBPEMEHHBIX HayUHBIX U MPAKTUYECKUX JOCTHKEHHUH IMpH pa3paboTKe COBPEMEHHBIX
MPOrpaMMHBIX MPOAYKTOB. Oco0oe BHUMAHUE YIEICHO pealu3allii W TECTHPOBAHUIO BeO-
CUCTEM U MPOrPaMMHBIX MPOAYKTOB, G YHKIIMOHUPYIOIMIUX B cpeae MHTepHeT.

[IpenogaBanue AUCHUILIMHBI TPEAYCMATPUBACT CICAYIOMHE (OPMBI OpPTraHHU3AINH
yueOHOro mpoliecca: JIeKIHH, J1ab0paTopHble pabOThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B popme dK3aMeHa.

OO6miasi TpyAOEMKOCTh OCBOCHHUS JUCIUIUIMHBI COCTaBIsAeT 3 3a4eTHHIX enuHuilbl, 108
4acoB.

SI3bIK 00yUeHUs IO TUCIUILINHE «PYCCKHUMA »



1. IlepedeHb IUIAHUPYEMBIX PE3YIbTATOB O0YyUEHUS 110 TUCLUILIIMHE
1.1. Tlenu npenogaBaHusl JUCHUTIIUHBI

[lenbto npenosaBaHus AUCLUUILIMHBL ABISETCA 00yUeHHE CTYIEHTOB IIPUHLUIIAM, METOaM
U TEXHOJIOTUSM, HCIOJb3YEMbIX B HHKEHEPHOM LMKJIE CO3JaHMs CIOXKHBIX MPOrPaMMHBIX
CHCTEM, BKJIIOYasi BEO-TIPUII0KEHUS/CUCTEMBI.

B xone wn3ydeHMsi QUCLMIUIMHBI pacCMaTpUBAIOTCA BOMPOCHI, CBSI3aHHBIE C aHAJIN30M
IpeIMETHOW 001acTH U BblJCJIEHUEM TpeOOBaHUH K pa3pabaThIBaeMOIl MPOrpaMMHON CHCTEME.
N3yuatoTcst 0a30BbIe apXUTEKTYpHbIE MOJEIH MPOrPaMMHOTO OOecreueHus, Harmpumep,
CEPBHCHO-OPUEHTHPOBAHHAsI ~APXMUTEKTYpa, W OCHOBHBIE IIPOEKTHBIE XapaKTCPUCTHKU:
MOJYJIbHOCTh, UH()OPMAIIMOHHAS 3aKPBITOCTh, CIOXKHOCTb, CBA3HOCTb, CICIUICHHE U METPUKU
Ul MX OLEHKU. PaccMaTpuBalOTCs NPOEKTHPOBAHMIO KAYECTBEHHBIX U YAOOHBIX JJIs
MOJIb30BaTEC  4YeJIOBEKO-MAIllMHHBIX  MHTepdeiicoB. M3yuaroTcs  0a3oBble  MOHATHA
TECTUPOBAHUS MIPOrPaMMHOI0 o0ecrieyeHHs. AKIIEHTUPYETCs BHUMaHUE CTY/I€HTOB Ha TOM, 4TO
cnenn(ukoil MHPOPMALMOHHON HHIYCTPUU SBISETCS KOJUIGKTUBHBIA TPYHA, BOBJICKAIOMIMN B
IPOM3BOJICTBO CHELMAIMCTOB Pa3HOI0 NPOQHIN U ypoBHS MOAroToBKU. [loka3biBaeTcs pa3BuTue
MEX1YHapOJAHOM CUCTEMbI CTaHJApTOB IPOU3BOJACTBA UHPOPMAIIMOHHBIX cucTeM. CiymaTenei
OPUEHTUPYIOT Ha TO, YTO O0OECIeYeHHe KaueCTBEHHOTO Ipoliecca MPOU3BOACTBA IPOTPAMMHOTO
o0OecrieueHUs TrapaHTUPYET HEOOXOAMMBIM YPOBEHb HAJEKHOCTH M KauyecTBa CO3/1aBAEMOI0
UH(POPMALIMOHHOTO POAYKTa. 3HAUUTEIbHOE BHUMAHUE Y/EISETCS TECTUPOBAHUIO BEO-CUCTEM.
B Xxozxe BbIMONHEHMS LMKJIA MPAKTUYECKUX 3aJaHUM CTYAEHTHI IOJY4YalOT HaBBIK padOThI CO
CIEIUAIN3UPOBAaHHBIMU IIPOIPAMMHBIMM MHCTPYMEHTAMHU II0 TECTUPOBAHHUIO M KOHTPOJIIO
KayecTBa POrpaMMHBIX CUCTEM Ha MpUMepe BEO-IIPHIIOKEHUH.

1.2. JlucumnnmHa BXOJUT B  COCTaB  4YacTH, (opMupyemMoil  ydacTHHUKaMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHON MPOrpaMMBbl BHICIIETO 00pa3oBaHMs (Aajee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB OOYyUEHUS MO AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3ynbTatamu ocBoeHus OI1 BO.

B pesynbraTe M3ydeHUs NUCLUILIMHBI OOYdYaroUIUiics JOKEH 00JafaTh CielyrolUMU
KOMITETEHIMSIMU T WX 9acTsMH. KoMIeTeHIIMM 1 MHAWKATOPBI X JOCTHKCHHUS TIPUBE/ICHBI B
Tabaure 1.

Tabmuma 1 — [lepedeHp KOMIIETEHIMIA ¥ MHIUKATOPOB UX JOCTHKEHUS

Kareropus (rpynna) Koxm Kon n HanMeHoBaHMe UHIUKATOpA JOCTUKEHUS
HaVMEHOBaHHE
KOMIIETEHIINHA KOMIIETEHIIUHA
KOMIIETEHIIUH
VK-1 Criocoben
OCYILIECTBIISITh
MTOUCK, KPUTHYECKHI
aHaJIN3 ¥ CHHTE3
YHuBepcanbHbIe nHpopmanuu, VK-1.3.2 3HaTh METOIUKH CUCTEMHOI'O ITOAX0/1a
KOMIIETEHIIUH MIPUMEHSATD JUISL peILIeHUs] IOCTABJIEHHBIX 3aa4
CUCTEMHBIN ITOIXO]T
JUISL peLLeHUs
IMOCTaBJIEHHBIX
3a71a4
I1K-2.3.1 3HaTh METOABI ¥ IPUEMEI
I1K-2 CriocoOHOCTE A P
AITOPUTMU3ALMHU TTOCTABJICHHBIX 3a/a4,
MIPOECKTUPOBATb,
CTaH/JIapTHBIC AITOPUTMBI U 00JIACTH UX
[Tpodeccuonanbhble | pa3pabaThIBaTh U
MPUMEHEHUSI, TEXHOJIOTHH TPOTrPaMMHUPOBAHUS,
KOMIIETEHITNHN TECTUPOBATh o
0COOEHHOCTH BBIOPAHHOMN CpeIbl
MporpaMMHbIe
MOYIH MPOrPaMMHUPOBAHMUS, METOBI U CPENICTBA
Y POBEPKU PabOTOCIIOCOOHOCTH TPOTPAMMHOTO




o0ecrieueHHs

[IK-2.V.1 ymerb nucarh NporpaMMHbINA KO Ha
BBEIOPAHHOM SI3BIKE POTPAMMUPOBAHUS,
COCTaBIISITh IPOrpaMMy TECTUPOBAHUS
KOMITOHEHTOB TIPOTPAMMHOT0 00€CIICUCHHSI,
MPOBOAUTDH aHAIHN3 UCTIOIHEHUs TPEOOBAHUH K
IPOTPaMMHOMY 00€CIICUEHUIO

[1K-2.B.1 BnageTh HaBbIKAMU TPUMEHEHUS
METOJIOB M CPEJICTB MTPOBEPKH
paboTOCIIOCOOHOCTH TPOrPAMMHOTO 00eCIICUEHUS

I1K-3.3.1 3natb Teoputo b1, uHCTpyMEeHTHI 1
METO/IbI IPOCKTUPOBAHUS CTPYKTYPHI 0a3 JaHHbIX,
OCHOBBI coBpeMeHHbIX CYBJ]

[1K-3.Y.1 ymets paborats ¢ CYB/], npoBoauTh
aHaJIN3 TPEAMETHON 00JIACTH U BBISBIATH
uHpopmannonusle norpedHoctu UC

[TK-3 Cnioco6HOCTH
paspabaThIBaTh Oa3bl
nanaeix C

[Tpodeccuonanbuble
KOMITETECHIHH

2. Mecro nucuurinHbl B cTpykType OI1
JluciumuimHa MOXKeT 0a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX O0YJArOIIUMUCS
IIPU U3YYECHHUH CIICTYIOIIUX TUCLIUIUINH:
— HHdopmanroHHbie CUCTEMBI U TEXHOJIOTHUH,
— TexHonoruu nporpaMMupOBaHMs,
— baspl 1aHHBIX.
3HaHUs, TOJYyYECHHbIE TPH HM3YyYEHWHU Marepuasna JIaHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TaK U UCIIOJIb3YIOTCS IIPU U3YUYECHUH APYTUX AUCLUHUILIAH:

— HWudopmannonnas 6e30macHOCTS,

3. OOBEM ¥ TPYJTOEMKOCTb JTUCITUTUIAHBI
Jlanapie 00 0o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB Yy4eOHOU
paboTHI IO TUCIUTUINHE (M paCIIpeIe]ICHIE dTOW TPYTOEMKOCTH IO CEMECTPaM) TPEICTABICHEI B
Tabnure 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIHILTAHBI

TpynoeMKocTb 1o
Bun yuebHoi paboTbl Bcero ceMecTpam
Ne9

1 2 3
Oowan mpyooemKocma ouCyuUnIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuueckou no02omogxKu 8 8
Ayoumopmbwie 3anamus, BCEro Jac. 16 16
B TOM YHCIIE:

nexrm (JI), (gac) 4 4

npaktudyeckue/cemuHapckue 3ansatus  (I113), 4 4

(dac)

naboparopusie pabots (JIP), (dac) 8 8

KypcoBoii npoekT (padota) (KII, KP), (1ac)

JK3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (4ac) 83 83
Buo npomesxxcymounoit ammecmayuu. 3a4er, k3 k3
mudd. 3ager, sk3amed (3auer, Judd. 3au, ' '




DK3.*%*) I

[TpuMedaHue:  KaHIUAATCKHUil IK3aMeH

4. CopepxaHue JUCHUTUIIMHBI

4.1. Pacnpeznenenue TpyJA0€MKOCTH TUCIMIUIMHEI IO pa3/ieinaM | BUAAM 3aHATHM.
Paznensl, TeMbl AUCIUILTUHBI U UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHIIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCHUIUIAHBI, UX TPYJI0EMKOCTh

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

Paznen 1. OcHOBHBIE OHSATHS TPOTPaMMHON

UHXeHepuu. Mozenu, METOJ0JIOTUY U ITPAKTUKH - - - - 4

pa3pabOTKH IPOrPaMMHOI'0 00ECITCUCHHS.

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

Pasnen 3. AHanu3 npeaMeTHOM 00IacTH U ) 1 i i 8

TpeOOBaHMI K MPOTPaMMHOMY OOECTICUEHHIO.

Paznen 4. TexHonoruu mporpaMMHBIX HHTEP(EHCcOB 1 - 8

Pasnen 5. [IpoekTupoBaHue MOIB30BATEIBCKOTO ) 1 ) ) 4

uHTepdetica

Paznen 6. Bepudukanus u TecTupoBaHue 1 1 4 ) 20

MPOrPaMMHOT0 00eCTICUCHUS

Paznen 7. TecTupoBaHue KIMEHTCKOM YaCTH, CETEBBIX 1 _ 4 ) 15

MOJIKJIIOYCHHI U CEPBEPHOIN YaCTH BEO-TIPUIIOKHUN

Paznen 8. ABToMaTH3aIMs TECTHPOBAHUS 1 - - - 16

Paznen 9. OGecrievuenue kadecTBa MPOrpaMMHBIX ) i i i 8

CUCTEM

Uroro B cemectpe: 4 4 8 83
Hroro 4 4 8 0 83

HpaKTqucxaﬂ MNOATOTOBKA  3aKJIHOYACTCA B HCHOCPCACTBECHHOM  BBIIIOJIHCHHUU

OoOy4JalolMMHUCS  OMNpPEAENeHHBIX  TPYAOBBIX  (DyHKUUH,
npodecCHOHATBLHOMN 1eATENIbHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHA.

CBSI3aHHBIX ¢ Oymymiei

Coneprxanne pa3iesioB U TEM JICKITMOHHBIX 3aHITHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conpepkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHITHI

1 OcHosHble NoHAMUA NPOSPAMMHOU UHMICeHepuu. Memoodonozuu

JKU3HEHHEBIM IMKJI W JTallbl

MPOTPaMMHOTO  OOCCTICUCHHS.

pPaspabomxu npoepamMmHo2o obecneyenus.

[TpoOnembl  pa3pabOTKKU  CIOKHBIX MPOTPAMMHBIX — CHCTEM.
pa3paboOTKH  MPOTPAMMHOTO
oOecrieueHHs.  DBONIONMSA  MOJENCH IKM3HEHHOTO  LUKJIA
Kiaccnueckass  TexHOJIOTHS.
Texnonoruu ObIcTpoit pa3paboTku. COBpeMEHHBIE TEXHOJIOTHH
npoekTrpoBanus. Agile-MeTo10m0rum.

IIpedycmompena unmepaxmueras ¢hopma nposedeHus

3aHAMUA. KOMOUHUPOBAHHASL IEKYUSL C DJIeMEHMamu JeKYuu-




becedbl U IeKyuu ¢ 0eMOHCmpayuell ciatoos.

ITnanuposanue npoyecca paspabomxu

Opranuzanus mporecca yrupaBleH!s TPOSKTaMHU.
IIpeoycmompena unmepaxmusHas ¢hopma nposederus
3aHAMUA. KOMOUHUPOBAHHAS JEKYUSL C DIeMEeHMamu JeKyuu-
becedvl U nekyuu ¢ 0emMoHcmpayuell Ciaioos.

Ananuz npeomemuotl obnacmu u mpedosanul K NPOSPAMMHOMY
obecneuenuro.

Bompockl, cBA3aHHBIE C aHAIM30M TPEAMETHON obmacth u
BEIZICJICHHEM TpeOOBaHUH K pa3padaThIBaeMON MPOTPaMMHOM CHCTEME.
Tpeboarusa mo K.Burepcy. BusyanbHble cpencTBa MpOEKTHPOBAHUS
nporpaMMHbIX cucteM. [uarpammer UML. [Imarpamma BapuaHTOB
ucnons3oBauus.  Ilpedycmompena  unmepakmusHas — ¢hopma
NpPOBEOCHUsl 3AHAMUSL. JIeKYUsl ¢ OeMOHCmpayuetl Claioos.

Texnonocuu npoepammusix uHmeppericos.

MoHoTHas apXUTEKTypa, MIa0JOHBl MHTETPAMU HH(POPMAIIHOHHBIX
CHUCTEM, CEpBHUC-OPHCHTHPOBAaHHAsE apXHWTEKTypa, MHUKPOCEPBUCHAS,
NpUKIIaaHbIe TIporpaMmubie naTepdeiicel (API). OcHOBHBIC THITBI BEO-
API, unrerpanus Ha ux ocuoBe Websocket, GrafQL, GeccepBepnas
ApXHUTEKTypa.

IIpedycmompena unmepaxmusHas popma npoeoeHus.

3auAmMus: 1eKyus ¢ 0eMoncmpayuell Ciaioos.

IIpoexmuposanue nonb308amenbckoeo unmepgetica
ITpoekTrpoBanue uHTEpdeEiica monp3oBarens Ha ocHoBe UI/UX-
MeTo/IOB. [IpOEKTHpOBaHUE CTPYKTYPHl BEO-TIPUIIOKCHUS H
CO3/IaHM€ MAKETOB CTPAHUI] BeO-NPUITIOKECHHUS

Bepughuxayus u mecmuposanue npocpammHozo obecnedeHusl.
CTpyKTypHOE TECTHpPOBAaHHE IPOrPaMMHOI0  oOecreueHus.
OyHKIIMOHAIBHOE TECTUPOBAHUE TMPOTPAMMHOIO OOECTICYCHHS.
OCOOEHHOCTH TECTUPOBAHMS METOAAMHU «UEPHOTO» M «OeIoro»
saamkoB.  CraTHmyeckoe ©  JMHAMHUYECKOE TECTHPOBAHUE.
TectupoBanue  31eMeHTOB.  TecTHMpoBaHWE  HHTErPAIUH.
Bepudukanus. JoxymeHTHpOBaHHE TMpoIecca TECTUPOBAHUS.
Ilpedycmompena  unwmepaxmuenas  ¢opma  npogedeHus
3aHAMUA: IeKYUsl ¢ OeMoHCmpayuell Clatoos.

Tecmupoeanue KIUEHMCKOU 4YaAcmu, Cemevlx NOOKIOYEHUU U
cepBepHoll Hacmu 8eO-npuIoOHCHUL

TectupoBanue KIIMEHTCKOM 4acTH c HOMOIIBIO
CTeIIHATH3UPOBAHHBIX MIPOTPaMMHBIX WHCTPYMECHTOB.
TectupoBanue CEeTEBbIX MOJIKITIOYEHU I CpeacTBaMu
MHCTPYMEHTOB BeO-pa3paborumnka. TectupoBaHue cepBepHOI
4acTu BEO-TIPUIIOKEHHH, BKJTIOUast 6azy JTAHHBIX.
Crennanu3upoBaHHbIe 00JaYHBIE HHCTPYMEHTHI TECTUPOBAHMS.
Ilpedycmompena  umwmepaxmuenas  ¢opma  npogedeHus
3auAMUsL. 1eKyus ¢ 0eMoHcmpayuel Ciaioos.

Asmomamuzayus mecmuposaHusi

[Mpoexkr Selenium. ®peiiMmBopku TecTHpoBaHMs. [laTTepHBI
TECTHPOBaHUs BeO-npuiiokenuit Ha mpumepe Page Object.
IIpedycmompena — unmepakmusHas  ¢opma  npoeedeHus:
3aHAMUSL: IeKYUsl C QeMOHCmpayuell clatdos.

Obecneuenue kKawecmea NPOSPAMMHbBIX CUCTEM
Ompenenenne kadectBa [1O. Mopenn kadecTBa. YIIpaBJICHHE
KadecTBoM pazpabotku [10.




Ilpedycmompena  ummepakmuenas  ¢opma  npogedeHus.
3anAmMuUA. 1eKyus ¢ 0emMoHcmpayuel ciatoos.
4.3. Ilpaktuyeckue (CeMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUH U UX TPYAOEMKOCTh IPUBEEHBI B TAOIULIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYIAOEMKOCTb
W3 mux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnerna
n/n 3aHATUN 3aHSATHH (gac) HOJTrOTOBKH, | TUCLIHMII
(gac) JIMHBI
Cemectp 9
1 | Opranuzanus Ketic 1 2
nporecca
TECTUPOBAHUS B
o0a4Ho cucTeme
yIIpaBJIeHUs
IPOEKTaMH
2 | TecrupoBanue Ha Keiic 1 6
ocHoBe CSS-
cenektopoB u XPath-
yTen
3 | TectupoBaHue Ha Keiic 2 3,5
ocHoBe UML-
JMarpaMMbl
aBTOMATa
Bcero 4
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IIPUBEECHBI B TaOIUIIE 6.
Tabmmma 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TPyZAOEMKOCTE, | MPAKTHUIECKOH | pasaeiia
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 9
1 | TectupoBaHue KIIMEHTCKOM YacTH BeO- 4 4 6
IIPUIIOKEHUN
2 | PazpaboTka TecT-KkeicoB 4 4 7
Bcero 8

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHIIOIHEHNE KYPCOBOM pabOThI
VY4eOHBIM IIJIAaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommuxcs
Bunpl camocTosTenbHON paboThI U €€ TPYI0EMKOCTh IMPUBEICHBI B TaOIHIIE 7.




Tabmuua 7 — Bugsl caMocTosTeNnbHON pabOThI U €€ TPYIOEMKOCTb

o Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MaTepuania

10 10
nuctuiiuael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJTIO 13 13
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontponbnsie padotsl 3a04nnkoB (KP3) 50 50
IToaroroBka K MpoOMeEXyTOUHOU 10 10
atrecrauuu (I1A)

Bcero: 83 83

ma. 7-11.

5. IlepeyeHn yueOHO-METOINIESCKOTO 00CCIICUCHUS
JUTSL CAMOCTOSITEIILHOW Pa0OThI 00YUYAIOIIUXCSI 10 TUCIMILIHHE (MOIYIIO)
Y4eOHO-METOAMUECKUE MAaTepPHAbl JIUII CaAMOCTOSATEIBHOW pabOThl OOYYAOIUXCS yKa3aHbI B

6. IlepeueHb MeYaTHBIX U SJEKTPOHHBIX Y4EOHBIX U3/1aHUI
[lepedyeHpb neUaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpUBE/IEH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUMN

KomiuecTso 3xk3eMInsipoB B

Hlnp/ bubnuorpaduyeckas ccpuika oubmiorexe
URL anpec
(KpOoMe 2IIEKTPOHHBIX IK3EMILISIPOB)
TypHeukas, E. JI. [IporpamMmMHas uHXeHepHsL.
ObC Jlawb | Yyrerpaunonnsiit mogxoxn k paspaborke / E.
https://e.lanb | 71, Typueuxas, A. B. ArpaHoBckmii. —
0ok.com/bo0 | Cauxr-Ierep6ypr : Jlaus, 2023. — 216 ¢. —
ki352307 | 1SBN  978-5-507-46898-0. —  Texcr :
anekTpouHsbiid /[ JlaHb AJIEKTPOHHO-
6ubnuoreyHas cCUCTEMA.
OBC Jlaup | TectupoBaHue ©  KOHTPOJh  KauyecTBa
https://e.lan MpOrpaMMHOTO  oOecreueHus yueOHoe
book.com/b | mocobue mis By3oB / E. JI. Typuernkas, A. B.
00k/455672 | ArpanoBckuii. — Cankr-IlerepOypr : Jlans,
2025. — 172 c¢. — ISBN 978-5-507-51677-
3.— Texkcr: onextpouHsiit //  JlaHb
ANIEKTPOHHO-OMONMOTEYHAs  cucTemMa. —
Pexxum noctymna: 1 aBTOpHU3. MOJIb30BATENCH.
TectmpoBanne W KOHTPOJb  KadecTBa
OB I'YAIL

IporpaMMHOTO obecrieueHus [ DIEKTPOHHBIH
pecypc] yuebnoe mocobue / E. JL




Typneuxas, A. B. ArpaHoBckuii, A. A.
CenrmoB ; C.-Iletep0. roc. yH-T a3pOKOCM.
npuOOPOCTPOEHUS. - ODJIEKTPOH. TEKCTOBHIC
nan. - Cankr-Ilerepoypr : Hsn-Bo I'YAIIL
2023. - 118 c.

Ob I'VAIL

MeTo10710THN ¥ TEXHOJIOTUU
MPOSKTUPOBAHUS UH(DOPMAIIMOHHBIX CHCTEM :
[ Dnexrponnslii pecype] : yue6HO-
Mmetoanyeckoe nocobue / A. B.
Arpanosckuii, B. C. [TaBnos, E. JI.
Typnenkas ; C.-Ilerep0. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBHIE
naH. - Cankr-IlerepOypr : U3a-so ['YAIL
2021.-111c. -

Ob I'VAIIL

MHoro¢yHKIIMOHATEHBIE HHPOPMAITHOHHBIC
CHCTEMBbI Ha OCHOBE UHTErpalliu
NPUKJIAJIHBIX TIPOTPAMMHBIX Cpell ;| yaeOHOe
nocobue / A. B. Arpanosckuii, E. JI.
Typueukas ; C.-Ilerep6. roc. yH-T a3pOoKOCM.
npuOOPOCTPOCHUS. - DJIEKTPOH. TEKCTOBBIE
naH. - Cankr-IlerepOypr : U3a-so ['YAIL
2022.-91 c.

3BC
FOpaiit
https://urait.
ru/bcode/43
8444

I'nunenko, . I'. Texnonorus pazpaboTku
IpOTrpaMMHOr0 obecrieueHus | yuebHoe
nocodue BO/ U. I'. 'nuaenko, ®. @. [1asios,
. YO. ®enopoB. — Mocksa : U3garenbcTBo
FOpaiit, 2022 — 235 ¢c. —
(ITpoeccronansHoe 0Opa3oBaHue). —

ISBN 978-5-534-05047-9. — Texkcr :
anekTpounbiit // IBC HOpaiiT [caiT].

3BC
Opaiit
URL:
https://urait.
ru/bcode/45
2749

UYeptkoBa, E. A. TIporpammHasi UH)KE€HEPHUSL.
BuzyansHoe MojenupoBaHie MporpaMMHBIX
CHCTEM : YYeOHHK /IS BY30B /

E. A. YUepTkoBa. — 2-€ U311, UCHpP. U JOM. —
Mockga : M3narensctBo FOpaiit, 2022. —
147 c. — (Bricmiee oOpa3zoBaHue). —

ISBN 978-5-534-09172-4. — Texkcr :
anekTpouHsli // OBC HOpaii [caiT].

Ob I'VAII

Pazpabotka BeG-iprIoKeHUN

cpenctBamu si3bika PHP © [ DnekTpoHHbIi
pecypc] : yuebHoe mocodue / A. B.
ArpanoBckuii [u ap.] ; C.-Iletep6. roc. yH-T
a’pOKOCM. TPHUOOPOCTPOCHHUSL. - DIEKTPOH.
TexkcToBbIe naH. - CII6. : Usn-Bo I'VAII,
2018.-121 ¢

Ob I'VAIL

TectupoBaHue BeO-TIPHIOKECHUH !
[ DnekrponHsIit pecypce] : yueOHoe mocobue /
A. B. Arpanosckuii [u ap.] ; C.-Ilerep0. roc.



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

YH-T a3pPOKOCM. IPUOOPOCTPOCHUSI. -
DnekTpoH. TekcToBble naH. - CII6. : U3n-Bo
I'VATI, 2020.
OB T'YAIl | [IporpaMmMupoBaHre HHTEPAKTUBHBIX BEO-
NPWIOKEHUH : [ DIEeKTpOHHBIN pecypc] :
yuebHoe mocooue / A. B. ArpanoBckuii [u
ap.] ; C.-IlerepO. roc. yH-T a3POKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
nmad. - CII6. : Usn-so I'VAII, 2019. - 91 c.
9bC BBeneHne B mporpaMMHYI0 HHXXEHEPHIO !
Znanium VYuebnuk / B.A. Autunos, A.A. ByOHoB,
https://zna | A.H. ITeuibkun, B.K. CromyneB. — MockBa :
nium.com/ | KYPC: UH®PA-M, 2020. — 336 c. - ISBN
catalog/pro | 978-5-906923-22-6. - TekcT : 21eKTPOHHBIIL. -
duct/10351
60 Pexum noctyna: mo moamnucke.
9BC UYepnsies, C. A. [IpuHuunel, naTTepHbl U
Opaiit METOJIOJIOTUU Pa3pabOTKH MPOTPaAaMMHOTO
obecrieueHus : yueOHOe ocoOue st By30B /
https://urait. | C. A. YepHnbiiieB. — Mockga : 31aTenbcTBO
ru/bcode/49 | FOpaiit, 2022. — 176 ¢. — (Bbiciiee
7029 obpa3zoBanue). — ISBN 978-5-534-14383-6.
— Texkcr : anexTponnsi // OOpa3oBaTebHas
iatdopma FOpaiit [caiit].
7. TlepeyeHb AMEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(}OPMaIIMOHHO-TEIEKOMMYyHUKAIIMOHHOM ceTh «IHTepHEeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UHPOPMAIMOHHO-
TEJIeKOMMYHUKAaIMOHHOW ceTh «VHTepHeT», HEOOXOMUMBIX JUIS OCBOEHUS JHCIUIUIMHBI

npuBezieH B Tabnmue 9.

Tabmuua 9 — IlepedyeHb SJEKTPOHHBIX 00pa30BaTENbHBIX pPECYpPCOB HH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT
URL agpec HaumeHnoBanue
Ims.guap.ru CAOTYAII
https://urait.ru 3BC Opaiirt
https://znanium.com/ DBbC Znanium
https://e.lanbook.com OBbC Jlanp

8. Ilepeuens nHGOPMAITMOHHBIX TEXHOJIOTHMA
8.1. [lepeuenp mpoOrpaMMHOrO OOECIIEYCHHsI, HCIIOIB3yeMOT0 TIPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIecca MO AUCIUTIINHE.
[TepeueHsb UCTIOIB3YEMOT0 MPOTPAMMHOTO obOecrieueHus npeacrasieH B Tadnuie 10.

Ta6mmma 10— [Tepeyers mporpaMMHOTO 00eCTIeUeHUS




Ne i/t HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX pH
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb UCHOMB3YeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHUCTEM IPEJICTABICH B
Tabauie 11.

Ta6mmma 11— [Tepeyers nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

1 https://stepik.org/course/575 ABTomaTH3anus TECTUPOBaHUS ¢ TmoMollbio Selenium

9. MarepuanbpHO-TeXHUYECKas 0a3a
CoctaB MaTepuadbHO-TEXHMUYECKOH  0a3bl, HEOOXOOUMOW i  OCYLIECTBJICHUSA
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, TPECTaBlieH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaaIbHO-TEXHUUECKOU 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/n MaTepUaJIbHO-TEXHUUECKOM 0a3bl (mpu HEOOXOAMMOCTH )
1 | MynpTuMenuiiHas JEeKIUOHHAS ayIUTOPUs 52-19
Crnenunanu3upoBaHHas 1abopatopus 52-19, 52-17, 52-15

10. OueHo4HBIE CpeACTBA TSI POBEICHUS TPOMEKYTOUHOH aTTeCcTaruu
10.1. CoctaB OIEHOYHBIX CpPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHON AaTTeCTalluu
00yJaromuXxcs 1Mo AUCIUTIINHE MPUBECH B Tadmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIS MPOBEACHHSI MPOMEKYTOYHON aTTeCcTalluu

Bua npomexyToqHoOM arrectanyun [lepedyeHb OIIECHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl S-0ajulbHas IIKajla OLEHKH C(HOPMUPOBAHHOCTU
KOMIIETeHIINH, KOTopasi mpuBeneHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HMCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJIbHO-PEHTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BAaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu onieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIUN

Or1reHKa KOMITETEHITUHN

XapakreprucTika choOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuIbHAd HIKaIa PaKTep (bopmup

— oOyyaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €T0 U3J1araer;

— OMUPasIiCh HAa 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBLHOW JIMTEpaTypHl,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYUHBIE MOJOKEHUS C TPAKTUYECKON
JIeSITEIIbHOCTHIO HAIIPABIICHHUS;

— yMeNi0 00OCHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMBIC M HJICH,

— JIeJIaeT BBIBOJIBI U 000OIIECHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHI.

«OTJIMYHO»
GadTCHO»



https://stepik.org/course/575

Or1eHKa KOMITETCHIIN .
XapakTepucTrka ¢(hOpMUPOBAHHBIX KOMITCTCHIIHH
5-0ayuTbHas IIKana
— o0yJaromuiics TBEPI0 YCBOWI MPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPaTyphl,
ODOLLOY — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKON MACSITEIbHOCTHIO
«3a4YTEHO
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC MMOJIOKCHHUS,
— JIeJIaeT BBIBOJIBI U 000OIIEHUS;
— BJIAJICET CHCTEMOH CIeIIMATN3UPOBAHHBIX MMOHSTHIA.
— 00yJaromMicss YCBOMI TOJIBKO OCHOBHOM IMPOTPAaMMHBIN MaTepHal,
[0 CYIIECTBY M3JIaracT €ro, ONMUpasch Ha 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPaTyphI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yJIOBJICTBOPUTEITHHOM .
— UCTIBITBIBACT 3aTPYJHCHHS B IMPAKTHYCCKOM IPUMEHEHUU 3HAHHM
«BAuTEHOY
HaIPaBIICHUSA;
— c1ab0 apryMEHTUPYET HAay4YHbIE MTOJI0KCHUS;
— 3aTpyAHsIeTCS B (OPMYITUPOBAHUHN BBIBOJIOB M 00OOIIICHHUI;
— YaCTUYHO BJIQJICCT CUCTEMOH CIeIMATN3UPOBAHHBIX TOHSITHIA.
— 00ydJaronmuics HE YCBOWJI 3HAYUTEILHOH YacTH IPOrPaMMHOIO
MaTepuana,
— JIOMyCKaeT  CYIIECTBEHHBIE  OMMOKM W  HETOYHOCTH  TpHU
«HEYIOBJICTBOPUTEITLHOY
CHE SATTCHOY PacCMOTPEHHMH MPOOJIEM B KOHKPETHOM HalpaBJICHHH,
— WCIIBITBIBACT TPYIHOCTH B MPAKTHYECCKOM ITPUMEHECHUH 3HAHUH;
— HE MOKET apryMEHTHPOBATh HAYYHBIE MTOJTOKEHHUS;
— He (OpPMYTUPYET BHIBOJOB M 000OIICHUIH.

10.3. TunoBble KOHTPOJILHBIC 3aJIAHUS WA WHBIC MATECPHUAIBI.
Bomnpocsr (3agaun) ans sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabnuna 15 — Bonpocs! (3aaaun) 1 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) 1 SK3aMeHa Kon
WHMKATOpa
1. [Tepeuncnure 3a1a4M CUCTEMHOTO aHAIN3a MIPU pa3paboTKe VYK-1.3.2
MIPOrpaMMHOTO 00€CTIeUeHUS.
2. ApXUTEKTYpHBII NaTTepH «KJIMeHT-cepBep» [Ipumep, [1K-2.3.1
CTpyKTypa
3. YpoBHU TpeOoBaHUI K IPOTPAMMHOMY MPOAYKTY, KOTOPbIE [IK-2.¥.1
3aduxcupoBanbl K.Burepcom. Ilpusenure npumepsl
4. ITupamuna tectupoBanus. [IpuMepsl IPOBEPOK HA KAKIOM I1K-2.B.1
YpOBHE
5. Oransl NPOEKTUPOBaHUS 0a3bl JaHHBIX. [Ipumepsl I1K-3.3.1
HOpMaJIM3auu, oOecreyeHus! [eIOCTHOCTH U JIp.
6. MeTob1 BBISIBIEHUS! HHPOPMAITMOHHBIX MTOTPEOHOCTEMN IIK-3.V.1
noJib3oBaresei 0a3oil naHHbIX. [IpumMepsl.
Bomnpocs! (3agaun) mmst 3agera / qudd. 3auera npencranens: B Tadnuie 16.
Tabnuma 16 — Borpocsr (3amaun) ais 3aueta / qudd. 3auera
Kon
Ne i/t [epeuens BompocoB (3ana4) st 3auera / qudd. 3agera HHKATOPA
Y4eOHbIM IIIAHOM HE IPEAYCMOTPEHO

[lepeyenr TeM [yIsi KypCOBOTO MPOCKTHPOBAHMS/BBITIOJIHEHHS KYypCOBOW pabOTHI
MpeICTaBICHBI B Ta0nwmie 17.




Ta6muma 17 — [1epedenb TeM A1 KypCOBOTO POSKTUPOBAHMS/BBITIOIHEHUS KypPCOBOI pabOTHI

No /i1 [IpumepHSIii epeueHb TeM Al KypCOBOTO MTPOSKTHPOBAHMS/BBITOTHEHHS
} KypCOBOH pabOTHI
Y4ueOHBIM IIJIaHOM HE IPETYCMOTPEHO
Bompocsl i mpoBeseHHs TPOMEXKYTOYHOH aTTECTallMM B BHJEC TECTHPOBAHHS

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB I TECTOB

Ne i/t

[IpumepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKaTOpa

IpounTaiiTe TEKCT U BbIOEPHUTE MPABWILHbIE O0TBETHI
Omnpezenure 3aa4i CHCTEMHOTO aHAITH3a
a. BBIABICHHE NPOOJIEM U MOCTAHOBKA ICIICH;
0. pa3paboOTKa BapHAHTOB U MOJECIH MIPUHATHS PCIICHHUS |
B. OIICHKA aJbTEPHATUB U MONCKA PEIICHHS U €0 pPeau3aliny;
r. oIeHKa 3G PEKTUBHOCTHU PEIICHHUI U TOCICACTBUN HX PCaIU3aIliH;

J. TNPOECKTUPOBAHUE OPTaHU3ALMHU U1 JOCTUKECHUS LIeICH.

YK-1.3.2

IIpouuraiiTe TeKCT U BbIOepHUTE NPABUIbHBIN OTBET
Jnst moucka HGOPMALMH UCTIONB3YIOT MHOXKECTBO METOI0B. BriOepuTte MeTon
noucka nHQopManum Npu CUCTEMHOM aHaJIM3e, B KOTOPOM KIIFOUEBBIMU (DUTypaMH
BBICTYIAIOT IBO€ — WHTEPBBIONPYEMBIN H HHTEPBBIOEP.

a. HaOmonenue

6. UHTepBrio

B. AHKETHpOBaHHE

r. CemmHapsl

VK-1.3.2

IIpoyuTaiiTe TeKCT U BbIOEpUTE NPABUIbHbIE OTBETHI
I[J'IH TIOHCKa I/IH(i)OpMaHI/II/I BBIABJICHUA TpC6OB8,HPII>i MMPUMEHAIOT MHOKECTBO TEXHUK U

METOOOB. BLI6CpI/ITe KOHTAKTHBIC METOAbI ONIPCACICHUSA TpC6OBaHHﬁ.

HaoOmronenue

HHurepBbio

AHKeTHpOBaHUE

CeMuHaphbI
CamocTosITeIbHOE OIIMCaHNne

FoOw o

VK-1.3.2

IIpoyuTaiiTe TeKCT U BbIOEpUTE NPABUIbHbIE OTBETHI
I_IJ'ISI IIOUCKa I/IHq)OpMaHI/II/I BBIABJICHUA Tpe6OBaHHﬁ MMPUMEHAIOT MHOKECTBO TEXHUK 1
MeT0/I0B. BriOepuTe KOHTAaKTHBIE METOIBI OTIpEIeeHHs TPeOOBaHUIA.

a. Habnronenne

6. Mo3roBoif mrypm

B. AHKETHPOBaHHE

r. Pabora ¢ ¢pokycHbIME TpyHIIaMu

II.CaMOCTOSITENILHOE OIMMCAHUE

YK-1.3.2

IIpoyuTaiiTe TEKCT U YCTAHOBHTE MOCJI€A0BATEIbHOCTD

Iporecc HHTEUICKTYaIbHOTO aHAIM3a JAHHBIX COCTOUT U3 CEMH JTAMOB. Y CTAHOBHUTE
[TOCJIEN0BATENLHOCTL OTAIIOB TAKOI0 aHaJIn3a

1 3ram = 0YKCTKA JaHHBIX,

2 3Tamn = UHTErpanus IaHHBIX,

3 3Tam = COKpaleHue JaHHBIX,

4 stan = npeoOpa3oBaHKe JaHHBIX,

5 3Tan = HMHTEIUICKTYaJbHBIN aHATH3 aHHBIX,

6 sTam = oIeHKa,

7 3Tam = IpeCTaBICHUE 3HAHUHT

VK-1.3.2

IIpouuTaiiTe TeKCT U BbIOepHUTe NPABUIBHBINA OTBEBI

Kak npuHATO MIMEHOBaTh (PYHKIMHU I TecTUpoBanus B Unittest:
a. uMAa QyHKIUH HauMHAETCs Ha test  (HmKHee MoauepKUBaHUE)
0. wMs QyHKINM COBMAMAET C MMEHEM (DYHKIIUHU, KOTOPYIO HAJ0 MPOTECTUPOBATH
B. UMs (YHKIIUH JOJDKHO COOTBETCTBOBATH TOJBKO TpeboBanusm PEPS

I1K-2.3.1




IIpounTaiiTe TeKCT U BbIOepHTe NPABUILHBIN 0TBET
Bribepure maTTepH, aHAIOrOM KOTOPOTO B TIOBCEAHEBHOM KU3HN MOXKET OBITh
CUHXPOHHBIH nepeBoayrK. OH MO3BOJISIET HOHUMATh APYT APYTra CaMbIM pa3HbIM
JHO/IIM (M KJIaccam)

a. Amarrrep (Adapter / Wrapper)

6. ®acan (Facade)

B. 3amecturens (Proxy)

r. Ilpucnoco6Guenern (Flyweight)

I1K-2.3.1

IIpounTaiiTe TeKCT U BhIOEpHUTE NPABUJIbHBIE OTBETHI
Omnpepenute ypoBHU TpeOOBaHUN K IPOTPAMMHOMY MIPOAYKTY, KOTOpPHIE

3atukcupoBanbl K.Burepcom B kaure «Paspadortka tpedoBanuii k [10O».
a. OusHec-TpeOOBaHUSA
0. mOJb30BaTENLCKUE TPEOOBAHUS
B. TpeOOBaHMI K NPOrpaMMHOMY IPOIYKTY
I. JeTanbHble TPeOOBaHUA

IIK-2.V.1

IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
K kaxnoi mo3unuu, J1aHHOM B J1eBOM €TO/101e, Mog0epuTe COOTBETCTBYIOIULYI0
MO3UIUIO B IPABOM CTOJIOIIE.

Mo knaccudpukaunu Kapna Burepca pasnuuator GpyHKIHMOHAIBHBIE U

He(byHKLII/IOHaJ'ILHBIC Tp€6OBaHI/I$I. COC,HI/IHI/ITG Ha3BaHHC Tpe6OBaHI/II71 C UX OIMMCAHUCM.

Haspanue TpeboBaHus Hasnauenue tpeboBaHuit

1 OYHKIIMOHAIBHBIE TPEOOBAHUS A OTHCBIBAIOT MIOBE/ICHUE CUCTEMBI
U QYHKIHH, KOTOPbIE OHA
JIOJDKHA BBITIOJHSTH

2 HedyaxumonanpHbIe b OTHOCST K XapaKTePHCTHUKAM
TpeboBaHus CHCTEMBI U €€ BHEIITHETO

OKPYKECHHUS

[IK-2.¥.1

10.

IIpoyuTaiiTe TEKCT U YCTAHOBHMTE COOTBETCTBHE.

K kaxnoii mo3unmu, JaHHOH B J1eBOM CT0.1011e, T0oA0epuTe COOTBETCTBYIOLIYIO
NO3MLMIO B IPABOM CTOJI01IE.

YcraHoBute cooTBeTcTBHE (ppeiiMBopkoM TecTupoBanus IO ¢ ux onucanmem

Hassanne Omnuncanne

1 Pytest A cpelia TECTUPOBAHUS C OTKPBITHIM
UCXOZHBIM KOJIOM, KOTOpast
MOJJIEP)KUBAET MOAYJIHHOE
TeCTUpOBaHKe, PYHKIIMOHAILHOE
TecTHpOBaHUe U TecTupoBanue API.

2 Unittest b CTaHJapTHAs Cpela TeCTHPOBAHUS
Python, koTopas mocTaBseTcs ¢
nakeToM Python mo ymosnyanuto

3 Behave B (bpeiiMBOpPK JUTs pealti3anuu
OM3HEC-OPHEHTHPOBAHHBIX TECTOB,
HAINKCAHHBIX Ha €CTECTBEHHOM
SI3BIKE.

[IK-2.V.1

11.

IIpounTaiiTe TEKCT H YCTAHOBHUTE COOTBETCTBHE.

K kaxnoi mo3unuu, JaHHOH B J1eBOM €TOJ101e, NoA0epuTe COOTBETCTBYIOULYIO
NMO3ULIMIO B IPABOM CToJI0LE.

HedynkunonansHble BUABI TECTUPOBAHMS HAIIPABJIEHb! Ha IPOBEPKY
TI0JIb30BATENILCKOT0 HHTEepdeiica, ya00CTBa HCIOIb30BaHUS IPOrPAMMHOTO
obecrnieuenus (I10) nonb3oBarenem, TecTUpOBaHKE HocTyHOCTH. OnpeienuTe
Ha3BaHUE CIIOCOOOB TECTUPOBAHUSI C MX ONUCAHUEM.

Ha3zpanue crmocoO0B TeCTHPOBAHUS Onucanue
1 TectupoBanue A TECTHPOBAHKE, BBITIOJIHSIEMOE
MTOJIF30BATEIHCKOTO ITyTeM B3aHMOJCHUCTBHS C
nuTepdeiica CUCTEMOH depe3 rpadudecKuit
uHTEpQEC MoIb30BaTeNs,

[IK-2.¥.1




2 TectupoBanue yno0cTBa b TECTUPOBAHUE C IIEITHIO
HCTIOB30BaHUS OTPEICIICHUSI CTETIICHU
MMOHATHOCTH, JICTKOCTHU B
W3YYCHUH U UCIIOJIb30BAHHUH,
npusiekateaproct [10 ms
0JIb30BaTEJIs

3 TectupoBanue JOCTYITHOCTH B TECTUPOBAHHKE, OTIPEIEIISIONIEe
CTETICHbB JISTKOCTH, C KOTOPOU
MOJIb30BATENN C OTPAHHMYCHHBIMH
BO3MOYKHOCTSIMH MOTYT
HCIOJIb30BaTh [10

12. | IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. IIK-2.V.1
K xa:xnoii mo3unuu, 1aHHOIi B JIEBOM CT0JI0LE, TOA0EPUTE COOTBETCTBYIOLIYIO
MO3MIMI0 B IPABOM CTOJI0LE
[punoxeHns pegoCTaBIAIOT TOCTYI K CBOUM (PYHKIIHSM C IIOMOIIBIO CIICIIHATBHOM
nporpammbl — Application Programming Interface wiu APl. Coeananrte Ha3BaHue
tunioB AP| ¢ nx HazHaueHHEM.

Tuner API Hasznauenue

1 YacTHble UM BHYTPEHHUE A sto APl opranuzanuu,
HCTIONB3YEMBIE TONBKO IS
nepeaayyl JaHHBIX MEKIY
CHUCTEMaMH BHYTPH OJHOM
KOMIIAHUY U PEUICHUS
KOPITIOPATHBHEIX 3a/1a4.

2 OO01Ie10CTYITHEIEC HITH b API ¢ o6muM gocTymnowm,

MyOJTUYHBIC KOTOpBIE MOKET UCTIOIb30BATh

TPEThsl CTOPOHA.

3 [TapTHEpCcKUE B API, nocTymHbIe UCKITIOYUTETHHO
aBTOPH30BaHHBIM MapTHEPaAM H
KITUEHTaM UIsI pa3pabdoTKH
MporpamMM U MHHUMH3AIUN
H3JepKEK.

13. | IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE. IIK-2.V.1
K kaxnoil mo3unuu, JaHHON B J1eBOM €TO/101e, Nog0epuTe COOTBETCTBYIOUIYIO
NO3MLMIO B IPABOM CTOJI01E
HuTerpaiius Mexay MPUIOKECHAIMH MOKET MPOUCXOIUTh Pa3HBIMU CIIOCOOAMHU.
YCcTaHOBHTE COOTBETCTBHE MKy THIIOM MHTCTPALMHU U OMIMCAHHUEM TEXHOJIOTHA, Ha
OCHOBE KOTOPBIX MMPOUCXOIUT B3aMMOCBSI3b MPHIOKCHHI.

Tun u"Terpanuu Omnwucanue
1 psiMbIMH Bb13oBaMu AP A o mabnoHy request-reply (3anpoc-
"Touka-Touka' OTBET) WK ONE-Way (OTIIpaBKa B
OJIHY CTOPOHY).
OO6bI9HO peann3yeTcs
mocpenctBoM REST API wiu RPC-
B3aMMOJICHCTBHSL.
2 obmeHoM uepe3 cioif cpennero | b HallpUMep 4epe3 CUCTEMBI
YPOBHSI — HHTETPAITHOHHYIO yIpaBlieHust ogepeasmu (message
HIHHY brokers) Tuna RabbitMQ u Apache
Kafka wiu mpu mocpencree ESB
(enterprise service bus).
3 oOMeHOM (aiinamu B JlaHHBIE COXpAHSIOT Ha JIOKAJIbHOM
WIN YAaJeHHOM XpaHWIIHIIE,
OTKYy/1a IOTOM
TepeIatoT/CIUTHIBAIOT 110
npotkonam FTP
K ka:xnoii no3uuuu, JaHHOH B JIeBOM CT0J1011e, MOx0epuTe
14, | COOTBETCTBYIOUIYIO NO3HUMIO B IIPABOM cToJioue. [IK-2.B.1

OneHKy TeCTOBOIO MOKPBITUSI IPOBOAST HA OCHOBE METPUK MOKPBITUS
TpeOOBaHUSIMU, MMOKPBITHS KOJOM U TECTOBOTO MOKPHITHSI Ha 0a3e




aHaJIM3a yIpaBJICHUS. ComocTaBbTE Ha3BaHUE MCTPUK U OIIPCACIICHUC.

Haszeanue metpuk Onpenenenue
1 | IlokpsiTue TpeOoBanui | A OLICHKA ITOKPBITUS TECTAMHU
(O YHKIIMOHAJILHBIX U
He(DYHKITMOHALHBIX
TpeOOBaHUI K TPOYKTY
2 | IlokpsiTHE KOJA b OLICHKA ITOKPBITUS TECTAMU
HUCIIOJTHIEMOr o Koaa
3 TecToBOE MOKPBITHE HA B OLICHKA MOKPBITUSI TECTaMU
0ase aHajM3a IMOTOKa MyTeH BBIMOJHEHUS KOJIa
YIPaBICHUSA IPOrpaMMHOI0 MOAYIA

15. | IIpounTaiiTe TeKCT U ycTaHOBHUTE cooTBeTcTBHe. K Kaxknou I1K-2.B.1
NO3UIUH, JAHHOH B JIEBOM CT0.J101€e, I0A0epUTEe COOTBETCTBYIONIYI0
NMO3UIUIO B IPABOM CTOJI011E.

TecTupoBanue, BepupUKaLKs ¥ BATHIALMS SBISIOTCS BUIAMHA
NEeSATEILHOCTH MPU 00ECTICYCHUH KOHTPOJISI KaueCTBa MPOTPAMMHOTO
obecrieuenrss. COOTHECHUTE OMPEICTICHUS BUJIOB JCATEIBHOCTH C TEMH
BOIIPOCaMH, OTBET Ha KOTOpbIe OyIeT MOJIYy4YeH B MPOIecce UX
BBITTOJTHEH M.
Hasanue Ornpenenenne
1 TectupoBanue A oTBeuaeT Ha Bonpoc «Kak
9TO CHIETAHO?»
2 Bepuduxanus b OTBeYaeT Ha Bonpoc «HTto
CeJIaHO?»
3 | Bammnamms B OTBEYAET Ha BOIPOC
«CaenaHo Ju TO, 4TO
OXKHJIaJT 3aKa3UUK?»

16. | IIpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHE. TIK-2.B.1
K kaxnoii mo3ummu, 1aHHOIi B JIEBOM CTOJIOIE, MOA0epHTE COOTBETCTBYIOILYIO
NMO3MIMIO B IPABOM CTOJI01Le.

[Mocrne ucnpasnenus aeeKTa st MOATBEPIKACHHUS pabOTOCIOCOOHOCTH
nporpammuoro obecneuenus (I10) npoBosit TectupoBanue. CoeTMHUTE HA3BAHUE
THUIIOB TECTUPOBAHUSI U MX HAa3HAYCHUE.
HasBanue TexHuk Ha3nauenue
1 JBIMOBOE TECTHPOBaHHUE A HAITPaBJICHO Ha OBICTPYIO
1poBepky ¢pynkumonana 10
2 CaHuTapHOE TECTHPOBaHHE b HAIIPABJICHO Ha IPOBEPKY
KoHKpeTHOH yHnkumu [10
3 Perpeccuonnoe tectupoBanne | B HAIPaBJICHO Ha TIPOBEPKY TOTO,
YTO BHECCHHBIC H3MCHEHUS HE
HAPYIIIIH paHee PeaTH30BaHHYIO
¢yHKIHoHaNbsHOCTH [10
17. | IpoumTaiiTe TekcT ¥ BbIOEPUTE OJUH NPABUJILHBIH OTBET T1K-3.3.1
Ormpesienure, KaKie 3TAIbl BKIFOYAET MPOIECC MPOSKTHPOBAHUS 0a3bl JAHHBIX

a. CuHCTeMHOE TeCTHPOBAHHE H OTIaKa

6. IIporpammupoBanue uHTEpHEHCOB

B. BrI0Op cepBepa 6a3bl TaHHBIX, ONpEEICHNE CYNTHOCTEH 0a3bl
JIaHBIX, pa3paboTKa cXeMbl 0a3bl JAaHHBIX

r. CHCTEeMHBIN aHaIH3, IOTHYECKOE MPOCKTHPOBaHKE, (hH3NIEeCKOe
MIPOCKTUPOBAHHE

18. | IIpouuTaiiTe TeKCT U BbIOEPUTE OUH NPABUJILHBIH 0TBET TIK-3.3.1

Onpeaem/ITe, KaKue€ KOMaHbl OTHOCATCA K A3bIKY MAHUIIYJIMPOBAHUA JaHHBIMU (Data
Manipulation Language)




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

19.

IIpounTaiiTe TeKCT M BHIGEPUTE OUH NPABWILHBIH OTBET
VYcraHoBHUTE, KAaKOM MOPsAKE BHIIONHSIOTCA KoMaH sl 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

I1K-3.3.1

20.

IIpouuTaiiTe TeKCT U BHIOEPUTE OJUH MPABUIBHBIH 0TBET
Omnpezenure, KaKUe 3Tarbl MUTPALMN JAHHBIX MOTYT OBITh BKJIIOUCHBI B ONTHMAIBHBII
BapHaHT IEPEHOCA JAHHBIX?

a. Tonbko BEIOOD U IIeperaya JaHHBIX.

6. TonbKO MOArOTOBKA IIAT(QOPMBI.

B. BriOop, noaroroska, n3BiedeHue, Ipeodpa3oBaHue 1 nepeaaya JaHHbIX.

r. [IlepeHoc maHHBIX Oe3 U3MCHEHUIA.

I1K-3.3.1

21.

IIpouuTaiiTe TEeKCT U ycTaHOBUTE coOoTBeTcTBHe. K Ka:xKI0i mo3uuuu, 1aHHOMH B
JIeBOM CT0J1011e, Mog0epuTe COOTBETCTBYIOUIYIO MO3UIUIO B IPABOM CTOJIOLe.
ComnoctaBbTe (QYHKIIUH MOJIb30BaTENs ¢ oneparopamu SQL

Hassanne Hasnauenne

1 CREATE A INSERT

2 READ b SELECT

3 UPDATE B UPDATE

4 DELETE i DELETE

I1K-3.3.1

22.

IIpoumMTaiiTe TeKcT U ycTaHOBHTe cooTBeTcTBHe. K Kasnoi nosunmu, 1aHHOI B
JIeBOM CT0J1011e, ToA0epuTe COOTBETCTBYIONIYIO NO3UIUI0 B IPABOM CTO.JI011€E.
YcTaHOBHTE COOTBETCTBHE MEXy YPOBHS IpoeKTUpoBaHus 6a3bl naHHbIX(B/l) u nx
Ha3HauYEHHUEM.

HasBanne Hasnauenne

1 Ha BHemnem ypoBHe A ONpPEAEISIOT TOUKY 3peHus Ha b1
IIPUJIOKEHUH, C KOTOPBIMHU
paboTaeT moIbp30BaTeNh WIH
CO3JIaI0T MEXMAIIHMHHOE
B3aMMOJICIICTBHE.

2 Ha xoHnentyansHOM ypOBHE b HPEACTaBISIOT MOJIENb
MIpeAMETHOH 00acTy,
OTpaXEHHYIO, HallpuMep, B
MOJIEIIH JIAHHBIX

3 Ha ¢uznueckom yposae B XPaHAT U YIPaBISAIOT JaHHBIMU
Ha cepBepe BJI.

IIK-3.V.1

23.

K kaxnoi mo3unuu, JaHHOH B J1eBOM €TOJ101e, NoA0epuTe COOTBETCTBYIOULYIO
MO3MIMIO B IPABOM CTOJIOIIE.

[IporpaMMHEIf IPOAYKT pa3padaThIBarOT MO 3aIIPOcaM KOHKPETHON TPYIIIBI
nosib3oBareneit. [Ipu coctaBieHnn TpeOOBAHUI BBIIESISIOT IEPBUYHBIE U ICTATbHBIE
TpeboBanus. CoeAMHNTE Ha3BaHUE TPEOOBAHMM C MX HA3HAYCHHEM.

Haspanue TpeGoBanus CocTaB JOKYMEHTAINH

1 [lepBrunbie TpeboBaHUSA A JIOKYMEHTHUPYIOT JKEJIaHUS U
MOTPEOHOCTH 3aKa3unKa W JOJIKHBI
OBITH COCTaBIICHBI HA SI3BIKE,
MOHSATHOM 3aKa34HUKy

2 [eranbubie TpeOOBaHMs b JIOKyMEHTHPYIOT TpeOOBaHHUS B
CTPYKTYpPUPOBaHHOH (opMe Ha
OCHOBaHHMH TPeOOBAaHUI
paspaborunka

I1K-3.¥.1

24,

IIpounTaiiTe TeKCT 1 BbIOEpHTE NPABUILHBIN 0TBET

Omnpenenure, Kakod TUI TPEOOBAHUI ONUCHIBACT ITOBEJCHUE CUCTEMBI (ee AeHCTBUS).
a. TpeOoBaHus Moab30BATENS.
0. bBusHec-tpeboBaHusI.

IK-3.V.1




B. [lompoOHas cnenudukarys.

I'. DyHKIHMOHANBHBIC TPeOOBAHUS.

Kiroun npaBuibHBIX OTBETOB Ha TeCThI pa3melleHsl B [Ipunoxenun 1 x PITJ[ u Haxoastes y
crienranuctoB 1o YMP kadenpst 41, 3amectutens 3aBeayroniero kageapoi kad.41 u
PYKOBOJUTENS 00pa30oBaTeabHOM nmporpammbl Kag.41.

Cucrema OLIEHUBAHUSA TECTOBBIX 3aJaHUM IToKa3aHa B Tadimie 18.1
Tabmuua 18.1 — CucremMa olleHUBaHUS TECTOBBIX 3aIaHUI

Ne VYKazaHus 110 OLICHUBAHUIO Pesynprar onieHUBaHUA
(GaIIBl, MOJTyYEHHBIC 3a BBITOJTHEHUE \
XapaKTePUCTHKA MPABUIHLHOCTH OTBETA)

1 3amaHue 3aKphITOTO THUIIA HA [TonHOE coBMajzieHne ¢ BEPHBIM OTBETOM
YCTaHOBJICHUE COOTBETCTBUS orieHuBaercs 1 0aniom, HEBEpHBIA OTBET
CUMTACTCS BEPHBIM, €CITH wiu ero orcyrcTBue — 0 6amnoB (1ub0
YCTaHOBJICHBI BCE COOTBETCTBHS YKa3bIBACTCS «BEPHO» \ KHEBEPHOY)
(TIO3UIMU U3 OJHOTO CTOJIOIA
BEPHO COIOCTABJICHBI C MTO3HUITHSIMH
JPYroro CToJIo1a)

2 3amanue 3aKphITOTO THIIA Ha [TostHOE COBMAZICHHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE orieHuBaeTcs 1 6aniom, eciau TOMyIIeHbI
MOCJICI0OBATEIIHHOCTH CUUTACTCS OIIMOKY WK OTBET OTCYTCTBYET — 0
BEPHBIM, €CITH MPABUJIBHO yKa3aHa | 0ayuIoB (JIMOO YKA3bIBACTCS «BEPHOM\
BCSI MOCJIEI0BATEILHOCTh TU(DP CHEBEPHOY)

3 3ananue KoMOMHUpOBaHHOTO THMNa | [lomHOE coBmasieHne ¢ BEPHBIM OTBETOM
C BEIOOPOM OJTHOTO BEPHOTO OTBETa | OIleHUBaeTcs 1 6ajioM, HEBEpPHBINA OTBET
13 YETHIPEX MPEAJIOKEHHBIX U wiu ero otcyrcTBue — 0 GamnoB (1ud0
000CHOBaHWEM BBIOOPA CUMTACTCS | YKA3bIBACTCSA «BEPHO»\ «HEBEPHO»)
BEPHBIM, €CITH TIPABIIILHO YKa3aHa
udpa v IpUBEICHBI KOHKPETHBIE
apryMEHTBHI, HCITOJIb3yeMbIC ITPU
BbIOOpE OTBETA

4 3amanrie KOMOMHUPOBaHHOTO TUa | [loHOE coBMajeHne ¢ BEPHBIM OTBETOM
C BBIOOPOM HECKOJBKUX BapUaHTOB | OlleHHWBaeTcs 1 Gaiom, eciiu JOMyIIeHb
OTBETAa U3 MPEIOKESHHBIX U OIMOKH WK OTBET OTCYTCTBYET — 0
pa3BepHYTHIM 0OOCHOBAaHUEM 0atoB (JTMOO yKa3bIBACTCS «BEPHO»\
BBIOOpA CUMTACTCS BEPHBIM, €CITH «HEBEPHOY)

MPABUIILHO YKa3aHbI ITUPPHI U
MIPUBEICHBI KOHKPETHBIC
apTryMEHTBHI, UCIIOJIb3yeMbIe MPU
BbIOOpE OTBETOB
5 3aaHue OTKPHITOTO THIIA C [TpaBUIIBbHEIN OTBET 32 33JjaHUE

pPa3BEPHYTHIM OTBETOM CUHMTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIACT C
ATAJTIOHHBIM 10 COAEPKAHUIO U
MTOJTHOTE

oIlcHMBaeTcs B 3 Oajuia, ecliv AOIyIIeHa
o/Ha omnuoOKa \ HETOYHOCTH \ OTBET
MpaBUJILHBIN, HO HE TIOJIHBIN - 1 Gam,
ecIi JIomyiieHo oosee 1 omuoOku \ oTBET
HETPaBUIIBbHBEIH \ 0OTBET OTCYTCTBYET — O
OaioB (1100 yKa3bIBACTCS «BEPHO»\
CHEBEPHOY)




[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMMXCA 3a0YHON (OpPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6muma 19 — [lepeyeHb KOHTPOJIBHBIX pabOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

1. | ®ukcanus nedekra B 06Ja4HON Oar-TpeKUHIOBON CHCTEME

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

3. | TectupoBanue API

10.4. MeTtoauveckre  MaTepUalbl,  OMPEACISIONME  MPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTepU3YIOLUX AdTamnbl (OpMHUpPOBAHUS KOMIIETEHIUMH, COJEp)KaTcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTUpPYIOIIUX TMOPSAOK W MPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTAllMH O0YyYaroIInXCs
I'VAIL

11. Meroauueckue yKazaHus sl 00y4arouxcsi 10 OCBOCHUIO JUCIUTUTHHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo20 paszoena)

11.1. Metoauueckre yKazaHus Mg OOy4yaromMxcs IO OCBOEHUIO JIEKIIMOHHOTO
MaTepuaia (eciu npedycMompeHo YueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. Ha3sHaueHwe COBPEMEHHOH JIEKIIMU B
paMKax TUCHUILUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJEeM TUCIMIUIMHBI, METOJOB HAayYHOTO IIO3HAHMS, HOBEWUIIHX
JOCTIOKEHUI HaydHOM MbIciu. B yueOHOM mporiecce JeKIUs BBINOJHSAET METOA0JIOTHYECKYIO,
OpPraHU3aIlMOHHYI0 U WHPOPMANMOHHYIO (YHKIHHU. JIEKIMsl pacKphIBaeT MOHATHWHBINA ammmapar
KOHKPETHOU o0yacTH 3HaHusA, €€ mpoOsieMbl, JAaeT LeJIbHOE IMpeJCTaBlIeHHEe O JUCIMILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTHUMHU JUCIUTUINHAMH.

[TnanupyemMble pe3yabTaThl TP OCBOEHUH 00YyUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX OIPEIENSIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIOJyYSHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C TPENOIaBaTesIeM;

— pa3BUTHE NPO(PECCHOHANBHO-JECIOBBIX  KayecTB, JIOOBM K MpeaMeTy H
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIIICHUSI.

— TOsIBJIEHWE HEOOXOIMMOTro HHTEepeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIONlyYeHHWe 3HAHWH O COBPEMEHHOM YpPOBHE pPa3BUTHS HAyKH W TEXHUKA H O
IIPOTHO3€ UX pa3BUTHs Ha OJMKaiiiine rojsl;

— HAy4YMTbCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTH H
MOJIOXKCHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATH WX B  Pa3IMYHBIX
bopmynupoBKax);

—  MOJy4YeHHE TOYHOT'O MOHMMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHI.

JIeKIIMOHHBI  MaTepHal MOXKET COINpPOBOXKIATHCA JEMOHCTpalued chaiioB W
UCTIOJIb30BAaHUEM DA3aTOYHOI0 MaTepualia IpH MPOBEAEHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX MTPUMEHEHHS OT/ICIbHBIX TEMATHK I10 TUCIIHIIIIIHE.

CrpyKTypa npe1ocTaBiIeHus JEKIIMOHHOTO MaTepuana:

1. TexHosmorun MpOrpaMMHBIX HHTEP(PEICOB.

MoHonuTHas apXUTEKTypa, MAOIOHBI MHTErpalii MH()OPMAIIMOHHBIX CHCTEM, CepBHUC-
OpUEHTUPOBAaHHAsl ApXUTEKTypa, MUKPOCEPBUCHAs, MPUKJIAJHbIE IPOrpaMMHBIE HHTEpQEIChI
(API). OcnoBubie Tunibl BeO-API, naTerpanus Ha ux ocaoBe websocket, GrafQL, 6eccepepnas
apXUTEKTypa.

2. Bepuukanus 1 TeCTUpOBaHUE MPOrPAMMHOT0 00€CIICUEeHUSI.




CTpykTypHOE  TECTHpOBaHHE THporpamMmHoro  obecrneueHus. DyHKIHOHAIBHOE
TECTUPOBAHUE MPOrpaMMHOTO obecrieueHuss. OCOOCHHOCTH TECTUPOBAHMS METOAAMH «UEPHOTO»
u «Oenoro» AumKoB. CTaTHUeCKOe U JTUHAMUYECKOE TeCTUpOBaHHe. TeCTHpOBaHUE JIEMEHTOB.
TectupoBanue wuHTerpanuu. Bepudukanus. J[oKyMeHTHpOBaHHE IMpollecca TECTUPOBAHUS.
TecTupoBaHue KJIMEHTCKON YacTH, CETEBBIX MOAKIIOYCHUN U CEPBEPHON YaCTH BEO-TIPHIIOKHUI

3. TectupoBaHue KIMEHTCKOW YacTH C MOMOIIBIO CHEIUATU3UPOBAHHBIX MPOrPAMMHBIX
UHCTPYMEHTOB. TecTUpOBaHHWE CETEBbIX NOJKIIOYEHHN CpeacTBaMU HHCTPYMEHTOB BeO-
pa3paboTtunka. TecTupoBaHHE CEpPBEPHON YACTH BEO-TIPHIIOKCHUN, BKIIOYas 0a3y JaHHBIX.
Crneunanu3upoBaHHble 00JaYHbIE HHCTPYMEHTHI TECTUPOBAHUS.

4. ABTOMaTH3alUsl TECTUPOBAHUS

ITpoekr Selenium. ®peiiMBopkr TecTUpOBaHHUS. IlaTTepHBI TECTHPOBAaHHUS BeO-
npusioxeHui Ha npumepe Page Object.

Meroanueckue yka3zaHHs 1O OCBOEHHUIO JIEKIIMOHHOIO Marepuana HMMEKTCS B BHJE

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

1. Typueukas, E. JI. IlporpammHas wunxeHepusa. VHTerpanMoHHBIA IOAXOX K
paspabotke / E. JI. Typuenkas, A. B. ArpanoBckuii. — Cankt-IlerepOypr : Jlanb, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekct : anekTponHsbii // JIaHp : 31eKTpOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2. TectupoBaHre M KOHTPOJIb KauyecTBa MPOTPAaMMHOIO OOECHEYEHHUs [

OnekTpoHHbIA pecype] : yuebHoe mocodbue / E. JI. Typuenkas, A. B. ArpanoBckuii, A. A.
CennoB ; C.-TIlerep0. Toc. YH-T a’3pOKOCM. MPUOOPOCTPOCHUS. - DICKTPOH. TEKCTOBHIC JaH. -
Cankr-IlerepOypr : U3n-so I'VAIIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-TIPOrpaMMHUpPOBaHus : yueOHoe nocobue / A. B. ArpaHoBckui,
B. C. ITaBnos, E. JI. Typueuxkas ; C.-Iletep6. roc. yH-T aspokocM. npudopoctpoenus. - CIIO. :
N3a-so I'VAII 2018. - 135 c.

4. TectupoBaHue BeO-IpUIOKEHHH © [ DIeKTpoHHBIH pecypc] : yuebHOe mocodue /
A. B. Arpanosckuii [u ap.] ; C.-Iletep0. roc. yH-T a’3pOKOCM. MPUOOPOCTPOEHHUS. - DIEKTPOH.
tekcToBbIe faH. - CII0. : U3n-Bo I'YAII, 2020.

S, MHorogyHKIIMOHaIbHbIE MH(POPMAIIMOHHbIE CHUCTEMbl Ha OCHOBE HHTEIrpaluu
HPHUKIIATHBIX TPOrPaMMHBIX cpell : yueOHoe mocodue / A. B. Arpanosckuii, E. JI. Typrenkas ;
C.-Ilerep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHUA. - DIEKTPOH. TEKCTOBBIE naH. - CaHKT-
[TerepOypr : Uzn-so I'YAII, 2022. - 91 c.

6. MeToo70TM ¥ TEXHOJOTMU TPOCKTUPOBAHUS MH(POPMAIMOHHBIX CHCTEM : [
DJIeKTPOHHBII pecypc] : yaeOHo-MeToanueckoe nocodue / A. B. Arpanosckuii, B. C. [1aBos, E.
JI. Typuenkas ; C.-Ilerep6. Toc. yH-T a’pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
nad. - Cankr-IlerepOypr : U3n-Bo ['YAII, 2021. - 111 ¢

11.2. Meroauueckue ykazaHHsS I OOYyYArOMIMXCSl TIO MPOXOXKIECHHIO MPAaKTHYECKUX
3aHATHH (eciu npedycMOmpeHo YueOHbIM NAAHOM N0 OAHHOU OUCYUNIuHe)

[IpakTHueckoe 3aHSATUE SBISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHHU3alUU Y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIascs B BHIITOJHEHUH 00yYaIOIIUMHUCS IO PYKOBOJICTBOM IPEIIOAaBaTENs
KOMIUIEKCa YYEeOHBIX 3aJJaHHi C IENbI0 YCBOSHUS HAYYHO-TEOPETHUYECKUX OCHOB Yy4eOHOI
JTUCIUTIITMHBI, MPUOOPETEHNUsS] YMEHUN U HAaBBIKOB, OIBITA TBOPUYECKOMN JACATEIHHOCTH.

[{enpro MpakKTUYECKOTO 3aHIATHS ISl 00YJAOIIErocs SBISETCS MPUBUTHE O0yUYAIONTUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JAEATEILHOCTH M0 U3y4aeMOU AUCIUILIUHE.

[Tnaaupyemblie pe3ynbTaThl IPU OCBOCHUU 00YUYAIOIUMCS PAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, YriayOlieHHWe, pacUIMpeHue W JeTalu3alus 3HAHUN TpHU pEelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE T[IO3HABATEIBHBIX CIOCOOHOCTEH, CAaMOCTOSTETHLHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;



— OBJaACHHUC HOBBIMH MCTOAAMU U MCTOAMKAMHU H3YUCHUA KOHerTHOI\/'I yq66HOﬁ
JYCLIUIIJIMHEIL

— BBIpaOOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHHS TOJNYYEHHBIX 3HAHWHA s
BBITTOJIHEHSI 33]JTAaHHI;

— oOecrieueHre PalMOHAIBHOTO COYETAHUs KOJUIGKTUBHOW W MHIUBHIYaJIbHOH (GOpM
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYECKUX 3aHATHI

Tpebyercss BBINOJHUTH MpPaKTUYECKUE paboOThl M 3apUKCUPOBATH MOJyYCHHBIC
pe3ynbTaThl B ordere. OdopmiieHne oTdeTra HEOOXOIUMO IMPOHW3BOJUTH B COOTBETCTBHE C
[IpaBuna  odopmieHUsT  TEKCTOBBIX  JIOKYMEHTOB IO rocr 7732 - 2017
(https://guap.ru/standart/doc).

MeTtoauyeckue MaTepuaibl 10 BBIMOIHEHUIO MTPAKTUYECKUX PAOOT BBUIOKEHBI B JINYHOM
kabunete oOyvaromierocst ['YAII B paznene Matepuaisl.

MGTOZII/ILIGCKI/IC YKa3aHugd 110 OCBOCHUIO JICKIIMOHHOI'O MaTcpuajia MMCHOTCA B BHIC

3JIEKTPOHHBIX pecypcoB OoubIMOTEKU I'VAII u CHUCTEMBI LMS
https://Ims.guap.ru/new/course/view.php?id=932

1. Typuenkas, E. JI. Ilporpammuas wunHxeHepus. HMHTerpanmoHHBIN MOAXOJ K
paspabotke / E. JI. Typueukasi, A. B. ArpanoBckuii. — Cankt-IlerepOypr : Jlans, 2023. — 216
c. — ISBN 978-5-507-46898-0. — Tekcr : anekTpoHHbIi // JlaHb | 271€KTpOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/352307

2. TectupoBaHre © KOHTPOJIb KauyecTBa MPOTPAMMHOIO OOECHEYCHUS : [

DnekTpoHHbI pecypc]  yueoHoe mocobue / E. JI. Typuerkas, A. B. Arpanosckuii, A. A.
Cennos ; C.-Iletep6. roc. yH-T a3pOKOCM. NMPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE JaH. -
Canxkr-IlerepOypr : MU3n-so I'YAIIL 2023. - 118 c.

3. OCHOBBI HHTEPHET-IPOrPaMMHUPOBaHHs : yueOHOe mocodue / A. B. ArpaHoBCKHI,
B. C. ITaBnos, E. JI. Typuenkas ; C.-Iletep6. roc. yH-T a’spokocm. nipudopoctpoenus. - CIIO. :
Usn-so I'VAII, 2018. - 135 c.

4, TectupoBanue BeO-npuiIokeHu# | [ DIeKTpoHHBINH pecype] @ yueOHOe mocooue /
A. B. Arpanosckuii [u nap.] ; C.-Ilerep0. roc. yH-T a3poKoCM. MPHOOPOCTPOCHHUS. - DIEKTPOH.
texkcToBble nad. - CII6. : Usa-so I'VAII, 2020.

5. MHoro¢gyHKIMOHaIbHBIE HH(OPMAIIMOHHBIE CHUCTEMbl HAa OCHOBE MHTETpaluu
NPUKIIAJHBIX IPOrPaMMHBIX cpell : ydeOHoe mocobue / A. B. Arpanosckwuii, E. JI. TypHenkas ;
C.-Iletep6. roc. yH-T a’pOKOCM. MPUOOPOCTPOEHHS. - DIEKTPOH. TEKCTOBbIe naH. - CaHKT-
[erepOypr : Uzn-so 'YAII, 2022. - 91 c.

6. MeTooJ0T ¥ TEXHOJOTMU TPOEKTUPOBAHUS WH(POPMAIMOHHBIX CHCTEM . [
DJIeKTPOHHBIH pecypc] : yueOHo-MeToarueckoe mocobue / A. B. Arpanosckuii, B. C. [1asos, E.
JI. Typueukas ; C.-Ilerep0. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBbIE
naH. - Cankr-IletepOypr : M3a-so 'YAIL 2021. - 111 ¢

11.3. Meroauueckue yka3aHus Ui OOy4aroIMXCs MO BBIIOJHEHUIO Ja0OpaTOPHBIX
pabot

B xozme BbImonHEHHs J1a0OpaTOpHBIX paboT oOy4aromMHCsS JOJKEeH YIIIyOuTh H
3aKpEeNUTh 3HAHMS, TPAKTHYECKHE HABBIKH, OBJIAJIETh COBPEMEHHON METOTUKOW M TEXHUKOM
HKCIIEPUMEHTAa B COOTBETCTBUH C KBIM(UKAMOHHONW XapaKTEPUCTHKOW 0Oydaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON 4aCTeH U KOHTPOJIBHBIX MEPOIPUATUN.

Brimonaenune nmabopaTopHBIX pabOT OOydYaromuMCs SIBISETCS HEOTHEMIIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OINpeNeIsieMoil Y4eOHBIM IIJJaHOM, W OTHOCHUTCS K CpEACTBaM,
o0ecreunBaroIUM PEeIIeHNE CIEAYIOIUX OCHOBHBIX 3a/1a4 00y4aroLerocs:



— TMpHOOpETeHHWE HABBIKOB HCCJIEIOBAHUS IPOLIECCOB, SBICHHA U  OOBEKTOB,
HN3Yy4aCMbIX B paMKax IIaHHOﬁ JAUCIHUITIINHBI,

— 3aKpCIJICHUC, Pa3BUTUC MU ACTAIM3AlUA TCOPCTHYCCKUX 3HaHPII>i, IMOJIYYCHHBIX Ha
JCKITHSIX;

— MOJyYeHHE HOBOHM MH(OpPMAIIMH 110 N3y4aeMOH JUCIUILINHE,

— [pHOOpPETeHHWE  HABBIKOB  CaMOCTOSITEJIbHOH  paboThl ¢ J1abOpaToOpHBIM
obopyoBaHreM U mpudopamu.

3amanue ¥ TpeOOBaHUA K IPOBEACHUIO JIA0OPATOPHEIX PaboT

IIpy  BBIOJHEHMH JAOOPATOPHBIX pabOT  CTYAEHTHI IOJy4arOT KOMIUIEKCHBIE
IIPAaKTUYECKUE HABBIKM 110 OpraHU3aluy, IIPOCKTUPOBAHUIO U IIPOBEACHUIO MEPONPUATHU 110
KOHTPOJIS KayeCcTBa BeO-MPHIIOKEHHI/cucTeM. PaboTa MOXeT ObITh BBIIIOJIHEHA B IMOArPYIIIAX B
COCTaBC I0 4 YCJIOBCK HJIN, HpI/I KCEJIaHUuH, I/IHI[I/IBI/II[yaJIBHO.

1. TecrupoBaHue KIMEHTCKOW YacTU BEO-IPUIIOKEHUM
2. Pazpabotka TecT-keicoB

[IpenycMOTpeH albTepHATUBHBINA BapUAHT BBITIOJIHEHUS JIAOOPATOPHBIX padoT.
1. YcranoBka Docker Ha nepcoHabHbII KOMITBIOTEP
2. YripaBieHue JaHHBIMH B rpaduyeckoi 6aze nanabix NEO4)
3. oaxmrouenue k Neodj ¢ momomrsio Python
4. 3HakoMCTBO ¢ GyHKIIMOHaIOM cepBuca Apache AirFlow
5. Coznanue DAG oaiina mis Apache Airflow

Takxke mNperlycMOTPEH BapHaHT BBINOJIHEHUS WHIMBUIYaJIbHOTO 3aJaHUSl IO BbIOpaHHOMU
CTyJIEHTaMH TeMaTuke. B 3ToM ciydae Temy, TEXHOJIOTHH pa3pabOTKH MPOTPaMMHON CUCTEMBI U
00bEeM BBITMIOTHAEMONW pabOTHl MO KakJAO0W J1abopaTOpHOUM pabdOTe CTYAEHTHI COTJIACYIOT C
MPENo/1aBaTeeM.

IIpu BBIOOpPE mNpeAMETHOM OO0NacTH CTyJAEHTaM peKOMEHAyeTcs He 3a0bIBaTh 00
OTPaHUYCHUSX, U3TOKECHHBIX:

- B QenepanbHoM 3akoHe «OO0 OCHOBaxX OXpaHbI 3/0pOBbS TpaxkaaH B Poccuii-ckoit
Oeneparum» ot 21.11.2011 Ne 323-D3 B pen., nefictByromeii ¢ 01.04.2024 rona;

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

- B ®enepanbHoM 3akoHe «O0 OXpaHe 3710pOBbS TPAXkKAaH OT BO3ACUCTBHUS OKPYKAIOIIETO
Taba4yHOTO JIbIMA, TIOCIEICTBUM MOTPeOIeHNns Tabaka Wi MOTPeOIeHUST HUKOTHHOCOIEprKaIen
npoaykiun» ot 23 ¢espains 2013 r. Ne 15-P3;

- B O®enepampHOoM 3akoHe «O TOCYJapCTBEHHOM pETYJIHMPOBAHWU TPOU3BOJICTBA H
000poTa 3TUIIOBOTO CITUPTA, AJTKOTOJIBHON M CIIUPTOCOAEPIKAIeH MPOAYKIIMU U 00 OTpaHUYCHUN
noTpeOIeHus (PacuTHs) ATIKOTOJIBHOM MPOAYKIUN» oT 22.11.1995 Ne 171-@3;

- YcTaBe By3a u ApyruxX HOPMATUBHBIX M JIOKAJBHBIX aKTaX.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM padboTe

1. TutynbHbII TUCT

2. 3ajaHue Ha BBIMOJTHEHHUE JJa00PATOPHOUN pabOoThHI

3. Iopsiiox BBHIMOTHEHUS PAOOTHI.

[Tpu 5TOM TEKCTOBas YacTh paOOTHI JOMOIHICTCS CKPHHIIOTAMH, MOKA3bIBAIONIMMH BCE
STambl BHIMOJTHEHUS 3a/IaHUS Ha Tab0paTopHyIO padoTy.

4. BeiBo/IBI O TIpOJIeNiaHHOM paboTe B popmare cce

5. CITUCOK UCTIONB30BaHHBIX HCTOYHHKOB

6. [Tpunoxxenus (Ipu HEOOXOMMOCTH )




TpeboBanus kK 0hOpPMIIEHHIO OTYETA O JIAOOPATOPHOIL paboTe
OdopmiieHre HEOOXOIUMO IMPOU3BOAWTHL B COOTBETCTBHE ¢ IlpaBmiia odopmiieHus
TekcToBbIX AokymeHToB o ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Memoouueckue ykazanus no 0C80eHUI0 Mamepuaia 1ab6opamopHvlx pabom UMermcs 8 8uoe
anekmporHwulx pecypcos oudruomexu I'VAIl u cucmemor LMS

1. TectupoBaHHEe U KOHTPOJb KayeCcTBa MPOTPAMMHOrO oOecreueHus | [ DIeKTpOHHBIN
pecypc] : yue6Hoe mocodue / E. JI. Typuenkas, A. B. Arpanosckuii, A. A. Cenios ; C.-
[TeTep6. roc. yH-T a’3pOKOCM. MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBbIE AaH. - CaHKT-
[TerepOypr : Uzn-so I'YAII, 2023. - 118 c.

2. TectupoBanue BeO-npuiIokeHu# | [ DiekTpoHHBIH pecypc] @ yuebHoe mocobue / A. B.
Arpanosckuii [u np.] ; C.-IletepO. roc. yH-T a3poKOCM. TPUOOPOCTPOCHHS. - DIEKTPOH.
texcToBble nad. - CII6. : M3a-so I'YAII, 2020.

3. MHorodgyHKIHOHAIBHBIE HWH(POPMAIIMOHHBIE CHUCTEMBI Ha OCHOBE HWHTETPAIUH
NPUKJIAHBIX TPOrPAMMHBIX cpen : yueOnoe mocobume / A. B. Arpanosckuii, E. JI.
Typuenkas ; C.-IleTep6. roc. yH-T a9pOKOCM. TPHUOOPOCTPOCHHSI. - DIECKTPOH. TCKCTOBBIE
naH. - Cankr-IlerepOypr : U3n-so 'YAIL 2022. - 91 c.

4. MeTomoJIOTUM W TEXHOJOTMH TMPOCKTUPOBAaHUS HMHMDOPMAIIMOHHBIX CcUCTeM . [
DeKTpOHHBINA pecypc] : ydeObHo-MeTomuueckoe mocodbue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typuenkas ; C.-Ilerep06. roc. yH-T a’3pOKOCM. NPUOOPOCTPOCHHUS. -
DneKTpoH. TeKcToBbIe AaH. - CankT-IlerepOypr : Uzn-Bo 'VAII, 2021. - 111 c.

11.4. Metoauueckue yKa3aHusl JUIsl OOYYaroMIMXCs MO MPOXOKIACHUIO CAaMOCTOSITENEHOM
paboThl

B xoze BBIMOTHEHHS] CaMOCTOSATENBHON padOThI, OOYUYAIOIIHIICS BBIOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

s oOydarommxcsi 1Mo 3a04HOil (opMe 0OydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B C€0s1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, y obydaromerocs (hopMupyercs
nenecooOpa3Hoe IIaHupoBaHue pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHS
¥ HaBBIKM B YCBOGHHHU U CHCTEMAaTH3allUMd MPUOOpEeTaeMbIX 3HaHUM, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYUYEHHS, IOMOTAeT IOJTYYHTh HABBIKHA TIOBBIIICHUS
npo(hecCHOHALHOTO YPOBHSL.

MeToaudyeckuMi ~ MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENBHYIO  padoTy
00yJarOITUX CSASBIISIOTCS:

—  y4eOHO-METOMYSCKUAN MaTePHA 10 JUCIHILINHE;

— METOJMYECKHE yKa3aHWs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00yJaroImxcst
1o 3a04HOU (hopme 0OydeHuUs).

B xoze BBINOIHEHHS] CaMOCTOSITENbHOM paboThl CTy/eHTaM 3a04HOU (OpMbI 0OyUeHUs
HE00XO0/IMMO BBITOJIHUTH CJEYIOINEe KOHTPOJIbHBIE paOOTHI:
1. ®ukcamus gedekra B 001a4HON Oar-TpeKHHTOBOM CHCTEME
2. ABTOoMaru3anus TECTUPOBAHMS
3. Tecruposanue API

MeTtoanyeckre MaTepratbl IO BBITIOJTHEHUIO MMPAKTHYECKUX PaOOT BBIIOKEHBI B THYHOM
kabunete oOyvaromierocst I'YAII B paznene MaTtepuansl.



[To xaxmo¥f KOHTPOIBHOM paboTe BBHIMONHUTE oT4eT. OdopmiIeHHEe O0TYeTa HEOOXOIMMO
pou3BOIUTH B cooTBeTcTBUE ¢ [IpaBuina odpopmienus tekctoBbix gokymentoB nmo ['OCT 7.32
— 2017 (https://guap.ru/standart/doc).

Memoouueckue ykazanusi no 0C0EHUI0 MaAMepuana 1abopamopHuix pabom UMeromcs 6 8Uoe
neKmponHuIX pecypcog oubnuomexu I'VAII u cucmemvr LMS

1. TecrtupoBaHHEe U KOHTPOJb Ka4eCTBA MPOTPAMMHOr0 oOecredeHus | [ DIeKTpOHHBIN
pecypc] : yue6Hoe mocobue / E. JI. Typuenkas, A. B. Arpanosckuii, A. A. Cenros ; C.-
[Terep6. roc. yH-T a3pOKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBbIE JaH. - CaHKT-
[TerepOypr : U3a-Bo 'YAII 2023. - 118 c.

2. TectupoBanue BeO-mpuiiokeHuit | [ DiekTpoHHBIN pecypc] @ yueOHoe mocooue / A. B.
ArpanoBckuii [u ap.] ; C.-Ilerep6. roc. yH-T a3poKOCM. TPHUOOPOCTPOCHHUS. - DIEKTPOH.
texkcToBble nad. - CII6. : Usn-so I'VAII, 2020.

3. MHorodyHkuuoHaNbHbIE HMH(QOPMAIIMOHHBIE CHUCTEMbl Ha OCHOBE HWHTErpaluu
NPUKIAJHBIX TPOrPAaMMHBIX cpen : ydeOHoe mocobue / A. B. Arpanosckuii, E. JI.
Typnenxas ; C.-Iletep6. roc. yH-T a3poKOCM. TPUOOPOCTPOCHHUSI. - DIEKTPOH. TEKCTOBBIE
na. - Cankr-IlerepOypr : M3n-Bo 'YAIL, 2022. - 91 c.

4. MeTomoNOTHH ¥ TEXHOJIOTHH IPOCKTHPOBaHHMsS HWH()OPMAIMOHHBIX CHCTEM | [
DJIeKTpOHHBINH pecypc] : yueOHO-MeToanyeckoe mocobue / A. B. Arpanosckuii, B. C.
[TaBnoB, E. JI. Typueuxas ; C.-Ilerep0. roc. yH-T a’3poKocCM. MpUOOPOCTPOCHUS. -
DneKTpoH. TeKcToBbIe AaH. - Cankr-IlerepOypr : U3a-so 'VAIL 2021. - 111 c.

11.5. MeTtoauueckue yKa3aHusl JUIsi OOyYaroImMXCs IO MPOXOXKIACHHIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIIEBAEMOCTH NIPEIyCMaTPUBAET KOHTPOJIb KayeCcTBAa 3HAHMM
00yYaroImuxcsi, OCYIIECTBISEMOrO B TEUEHUE CEMecTpa C IIeJIbI0 OLEHUBAHUS XO/a OCBOCHHUS
JUCLATIIINHBI.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPOBOAUTCA B COOTBETCTBHM CO CTaHIApTOM
opraam3anuu ['YAII cucreMbl MeHeKMeHTa KadecTBa 3.76 «[lomokeHne o TEKyIeM KOHTPOJIe
yCIIEBa€MOCTH W NPOMEXYTOYHOM arrecrauu oOyuatrommxcs ['YAIIL, ocBauBarommx
o0pazoBarenabHbIC MPOTPaAaMMBI BBICIIIETO 00pa30BaHus» Ha OcHOBaHuHU npukas3a ['YAIL

Texkymuil KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIAECTCA C YY4E€TOM CBOCBPEMEHHOCTH,
MOJIHOTHI M KauecTBa BBIMIOJIHEHUS JJAOOPaTOPHBIX pabOT, COOTBETCTBUSI O(POPMIIEHUSI OTYETOB
HOpMaTUBHBIM TpeGoBanusM ['VAIIL, nmpaBUIBHOCTH OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JICKIIMOHHBIX Y IPAKTUYECKUX 3AHITHUSIX.

Pe3ynbraThl TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH YYUTBHIBAIOTCA IIPU IIPOBEICHUHU
IIPOMEKYTOUYHOM aTTECTAallMy HapsiAy C OTBETaMHM HA SK3aMEHAllMOHHBIE BOINPOCHI, MOCKOIBKY
OTpakaloT C(HOPMHPOBAHHOCTb MEPEUUCICHHBIX B Tabnuue 1 KOMIETEeHIMHA C TOYKH 3pEeHUs
MPUOOPETEHHBIX YMEHUN U HABBIKOB.

11.6. MeTtoauueckue yKazaHus JUisi OOYyYalOIIUXCs MO MPOXOKISCHUIO TPOMEXYTOUHOM
aTTeCTalM.

[IpomexyrouHas  arTectanus  oOydaloIIUXCsl — MpEAyCMaTpUBAaeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEJIBHBIX PE3YJIHTATOB OOyYeHHs Mo AuciuiuimHe. OHa BKIIOYAeT B
ceOs:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYeHHbIX OOydalouMMcs B Tpoliecce
W3Yy4YeHUST BCEH MMCIMIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITEIIFHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis PEUICHUs MPAKTHUYECKUX 3a]ad. OJK3aMeH, Kak MPaBWIO, MPOBOAUTCS B
MeproJ; SK3aMEHAIMOHHONW CECCHMM M 3aBEPINACTCS aTTECTAIMOHHOM OIIEHKOW «OTJIMYHOY,
«XOPOUIOY, «YAOBJIETBOPUTEIHLHO», «HEYAOBIECTBOPUTEIHHOY.



Jlst momycka K 9K3aMEHY CTYJIEHT 00si3aH BBIOJHHUTH M 3alTUTUTE 5% J1a00paToOpHBIX
paboT M ycmenrHo 3aBepiuTh /5% 3IEMEHTOB TEKYIIero KOHTPos. HeBhIoMHEHHBIC 3alaHus
CTYIEHT CIaeT MpernojaBaTeNllo Mepe] HayaloM 3K3aMeHa, B CIydyae UX YCIELIHOW 3alluThl
JIOITYCKAeTCs K dK3aMEeHY Ha OOIIMX OCHOBaHUsX. MITOroBas oleHka mo 3k3aMeHy GopMUpYeTCs
HAa OCHOBAaHUU OIICHOK, IMOJIYYEHHBIX B XOJI€ TEKYLIEro KOHTPOJISL, U OLEHKH, MOJYyYEHHOU B
pe3ylnbTaTe YCTHOTO OTBETa Ha DJK3aMeHe. Takke MpH BHICTABICHWH WTOTOBOW OILICHKU
YUUTBHIBaeTCSl (PaKTOp IMOCEIaeMOCTH  JICKIMOHHBIX 3aHATHH. B cimyudae orcyrcTtBus 1O
HEYBKUTEIBHBIM MpUYMHAM Ha Ooniee yem 50% mnexiuii, 0TKa3a OT BHINIOJHEHUS 3aJaHUi Ha
JICKIMOHHBIX 3aHATHSAX CTYJIEHTY Ha 3K3aMeHE MOTYT ObITh 3a/laHbl TOTOJIHUTEIbHBIE BOIPOCHI
10 TeMaM, KOTOpbIe OBUTH UM HE M3y4YCHBI B TIOJTHOM 00beMe.

JUis ycrmemHoro MpOXOXKIACHHUsSI MPOMEXKYTOYHOM aTrrectauuu B ¢GopMe H3K3aMeHa
0o0yJaromuiicss JOHKEH MPOJIEMOHCTPUPOBAThL COOTBETCTBHE KPHUTEPHUSAM OIICHKH YPOBHS
copMUpPOBaHHOCTH KoMmeTeHIMi (Tabmuma 14), a Takke BBIIOJIHUTH, BBUIOKHTH OTYCTHI B
JUYHBIN KAOMHET U YCIIENTHO 3alUTHTh He MeHee 75% 1abopaTopHBIX padorT.

[TpomexyTouHbIi KOHTPOJb YCIIEBAEMOCTH MPOBOAMTCS B COOTBETCTBUU CO
cragmaptroM opranmzammu ['YAIT cucrembl MeHemxMeHTa kadectBa 3.76 «Ilomoxenue o
TEKyIIeM KOHTpOJIE YCIEBAEMOCTH M MPOMEXYTOYHOW aTrtecranuu oOydaromuxcs ['YAIL
OCBAMBAIOIINX 00pa30BaTEILHBIC IPOTPAMMBI BBICIIIETO 00pa30BaHM» HA OCHOBAHHH TpUKa3a

['VAIT u «O MOAYyTbHO-PEUTUHIOBOM CHUCTEME OIICHKM KauecTBa y4eOHOI pabOThl CTYJIEHTOB B
I'VAII».



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHEeceHUs
W3MEHCHHI 1
JIOTIOJTHCHUH.

ITonnucek BHECHIETO
A3MEHEHHUS

Coneprkanne N3MEHEHUH U JOTTOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA

3ace1aHusl
Kadeapsl

Ionnuce
3aB.

Kadeapoi




