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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma mucuurinHbl (Moayisi) «OCHOBBI MPOMBINUICHHOH pa3paboTKH»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHUKA, YTBEPXKAECHHBIH IPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopaszoBanus Poccuiickoii ®@eneparu Ne 810 ot 23.08.2017
roja.

N3yuenne aucuuiuinael (Moayisi) «OCHOBBI POMBIIIJICHHON pa3padoTKu» o0ecrieynBaeT
CTYACHTOB MIOHUMAaHHUEM KIIIOYEBBIX MPOLIECCOB M METOMOB, MCIOJIB3YEMBbIX B IIPOMBILIIICHHON
pa3paboTKe, 4TO SIBJISIETCS OCHOBOW JUIsl YCHEIIHOM Kapbhepbl B MHKEHEPHBIX M TEXHUYECKHUX
obnactsax. OcBOeHHE OCHOB ITPOMBILIUIEHHON pa3pabOTKU CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIICHHS ¥ CTIOCOOHOCTH K PEILICHHIO CIOXKHBIX 33/1a4.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIIaH 110 MPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TpoxykTOBast aHATMUTHKA U BXOJIUT B BapUaTHUBHYIO YacTh bioka 1, popmMupyeMyro ydacTHUKaMH
00pa30BaTeNbHBIX OTHOIICHUH, KaK TUCIUILIMHA 110 BBIOODY.

JucnumimHa (Moaynb) u3ydaercs Ha 1 uimm 2 xypce Bo 2, 3 uinu 4 cemecTpe Ha BBIOOD,
JOCTYITHA JUIsS TPOXOXKICHUS MPU YCIOBUHU YCIEIIHOTO 3aBEPUICHUS TUCIUTUTUHBI (MOJIYJIS)
«OcHoBsI Python».

ey n3yyeHust IMCHMIIMHBI (MOAYJIs1): GOPMUPOBAHHE Y CTYICHTOB 3HAHUN U HABBIKOB
i 3PPEKTUBHON pa3pabOTKH, TECTUPOBAHUS U MHTETrpalluy BeO-IIPUIOKEHUH B KOMaHIHOM
CpeJie C UCIOJIb30BAaHUEM KIIMEHT-CEPBEPHON apXUTEKTYphI U 0a3 JaHHBIX.
3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):
— W3Y4YUTh NPHUHLUUIBl OPraHU3alMM W YIOpPaBJIEHUS IPOLECCAaMHU KOMAaHJHOU
pa3pabOTKK MPOrpaMMHOT0 00eCTIeUeHH s
— OCBOWUTb METOJbl JEKOMIIO3ULMU CIIOKHBIX IIPOEKTOB Ha TEXHOJIOTUYECKHE
KOMIIOHEHTHI U 33J1a4H;
— HAy4uThCSl CO3/1aBaTh M NPUMEHSTh pPA3JIMYHbIE BUABl TECTUPOBAHUS IS
obecrieueHnst KauecTBa KoJa,
— Pa3BUTh YMEHHUS IPOrPAMMHOI0 B3aUMOIECHUCTBHA ¢ 0a3aMM JaHHBIX Ul XpaHEHUS U
00paboTku nHpOpMalnY,;
— NPUOOPECTH HABBIKM MHTETPAllMM WHIUBUAYAJIbHBIX MOAYJIEW B OOLIMI MPOEKT ¢
Y4ETOM 0COOEHHOCTEH KITMEHT-CEPBEPHBIX MPUII0KEHHH.
B pe3yabTare 0cBOCHUSA IMCHUIIMHBI (MOAYJIs1) 00y4YAKOIIMIACH 10JI5KEH:
3Hamb:
— MEXaHU3MbI KJIMEHT-CEPBEPHOr0 B3aUMOICHCTBUS IIPUIIOKEHUN,
— TMpoIEeCChl pa3pabOTKU B KOMaH/IE.
ymemo:
— MHTETPUPOBATh CBOIO YacTh KOJA B KOMAHIHBIM ITPOEKT;
— TOKpBIBaTh KOJI pa3JINYHbIMU BUAAMH TECTOB;
— B3aMMO/IEHCTBOBATh C Oa3aMH JaHHBIX IPOTPAMMHBIM 00Pa30M.
enademp:
— HAaBBIKOM JICKOMITO3UIIUY IIPOEKTa MO UCIOJIb3yEMbIM TEXHOJIOTUSAM U MO/33/1a4aMm;
— HAaBBIKOM peaJli3alliy MOJTHOLEHHOTO BEO-TIPHIIOKEHNS C XpaHEHHEM JJaHHBIX B 0aze
JAaHHBIX.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3yibTaTe OCBOCHUS AUCHUILUIMHBI (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHb MJIAHUPYEMBIX
pe3yabTaToB 00yUYeHus 1o
JAMCHUIJIMHE (MOTYJIIO)

YK-6.

Crocob6eH ompenemsaTh U
peaIM30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOLICHKHU U aHaJIh3a CBOeH
NEITENBHOCTH, a TAKKE
TIPUHIIMITEI YIIPABICHUS
BPEMEHEM U IIeJIeTIoIaraHus

VK-6.2.

YMeeT CTaBUTh PEAIUCTUYHbBIE
U IOCTHXKHMBIE LIENH,
OIpeNeNIATh IPHOPUTETHI B
CBOEH IEeATENbHOCTH, a TAKXKe
pa3pabaTeIBaTh ¥ BHEAPSTH
IUTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB M KOMITETEHITHH
Ha OCHOBE MOJy4YEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet mpakTryecKuid ONbIT
IMPUMCHCHUSA MCTOI0B
CaMOOLICHKH B CBOEH
npohecCuoHaIbHON
JACATCIIBHOCTH, BKIIXOYAs
y4aCTuC B TPCHUHIaX,
CEeMMHApax U MPOEKTaXx,
HaIllpaBJICHHBIX HAa Pa3BUTUC
TaHOH ) HEeKTUBHOCTH U
npodecCHOHAIBHOTO pocTa

OIIK-2.

Crioco0eH co3aBarh 1
UCCIIEIOBATh HOBbIC
MaTEMATUYCCKUEC MO/JICIIU B
€CTECTBCHHBIX HAyKax,
COBCPUICHCTBOBATEL U
pa3pabaThIBaTh KOHIICTIIIUH,
TEOPHUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKHe MOJICITH 1
METO/IbI, UCTIOJIb3YEMEBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE
MOJIETTMPOBAHUE,
nmuddepeHnranbHble YpaBHEHUS
Y YUCIICHHBIE METO/IB, a TAKXKE
COBpPEMEHHBIE MOIXOBI K
UCCIIEIOBAHUIO U aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabateiBath U
aalTupoBaTb MaT€MaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKXKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nwmeet mpakTUyecKUi OMBIT
CO3[IaHUs U UCCIIEIOBAHUS
MaTeMaTUYECKUX MOJEIIEN B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B MMyOTUKAIUAIX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJAYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METObl U MHCTPYMEHTHI
MPOIYKTOBOI aHAJIUTUKU

[1K-3.2.

YMeeT npuMeHsITh
aHATUTHYECKUE HHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOM
AQHAJIHUTHKH, BKITIOYAs aHAJIH3
M0JIb30BATENILCKOTO OBEACHUS
1 OIITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco0eH myOIuaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBAHHS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JJOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer mpakTHYECKUN ONBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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3. TemaTu4yeckuii mjian

Ne n/m TpyaoeMKoCTh, aKaJeMHYECKUE YACHI
HanmenoBanue Qunar gopva
pa3jaena IMCUUNIUHBI AymuropHas TUK y
(Monys) pabdoTa CamocTrosiTe (TeKyuIuii KOHTPOJIb
CemuHapbI KonTpoan JbHas ycreBaeMocTH)
(mpakTHYeck pabora
He 3aHATHS)
1 Komannnas pabora 4 8 IToaroToBka 3JIEMEHTOB
KOMAaHJIHOTO MmpoekTa 1
2 OOBEKTHO-OPUEHTUPOBAHHOE 6 16 [ToaroroBka 3neMeHTOB
nporpammupoBaname (OOIT) KOMAaHJIHOTO TIpoeKTa 1
3 Backend 10 16 3amuTa KOMaHHOTO
npoekra 1
4 ba3zb1 nanHbIX 4 8 IToaroroBka »IeMEHTOB
KOMAaHJTHOT'O ITPOeKTa 2
5 ORM 4 8 [ToaroroBka 3eMeHTOB
KOMAaHJIHOT'O MPOSKTa 2
6 TectupoBanue 10 16 3amuTa KOMaHIHOTO
MPOEKTa 2
7 DevOps 6 16 IToaroToBka 3I€MEHTOB
KOMAaHJIHOT'O MPOSKTa 3
8 Observability 4 8 IToaroToBKa 37€MEHTOB
KOMAaHJTHOTO ITpOeKTa 3
9 Frontend 8 8 3amuTa KOMaHHOTO
npoeKTa 3
10 JoxymenTanus//{uarpammel 4 9 IToaroToBka »I€eMEHTOB
WH/INBHTyaJTbHOTO
POEKTa
11 Wudpactpykrypa u 4 9 [ToaroroBka 3neMeHTOB
WHCTPYMEHTHI WH/IUBHTyaJIbHOTO
MPOEKTa
3auem 4 3ammura
WHIMBHTyaJIbHOTO
MIPOEKTa
Hmozo: 64 4 122
Obvem oucyunaunvt (Mooynsn) (6 ax. 190
u.)
Obvem oucyunaunvt (Modyns) (6 3au. 5
eo.)
4. CopepxxaHue TUCHUTIIHHBI (MOTYJIA)
Nen/m | HaumeHoBaHue pa3jeia JUCHUILTUHBI (MOAYJIS) Conep:xanue THCHUITUHBI (MOIYJIs1) IO TeMaM
1 Komangnast pabota BBenenue u koMaHaHasg paborta
2 O0BeKxTHO-OpueHTHpOBaHHOE porpamMmupoBanue | Ocuossl OOl
((0]0)0))
3 Backend REST API ocHOBBI
Swagger / OpenAPI
4 ba3sl manHbBIX baspl nannbix u SQL
5 ORM ORM (SQLAlIchemy)
6 TectupoBanue Unit-recTsl; Unittest + mock
Pytest u coverage
7 DevOps Docker
CI/CD (GitLab)
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Observability

Observability: Logging, Metrics, Monitoring

9 Frontend HTML/CSS/JS
10 JokymenTanus/ IuarpaMMel Diagrams as Code (Mermaid, PlantUML)
11 HudpacTpykTypa U HHCTPYMEHTBI

HudpacTpykTypa v COBpeMEHHbIE HHCTPYMEHTBI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. T'angm, P. Head First. Git : npaktuueckoe pykooactBo / P. 'anau. - Cankr-IlerepOypr
: BXB-Iletepbypr, 2023. - 464 c. - ISBN 978-5-9775-1777-5. - Tekct : anekrponnsiid. - URL:
https://znanium.ru/catalog/product/2123358.

2. Python u DevOps: Kirou k aBTomMatusanuu Linux : mpaktudeckoe pykoBojactso / H.
I'udr, K. bepman, A. Jlesa, I'. I'eopruy. - Cankt-IlerepOypr : Ilurep, 2022. - 544 c. -
(becrcemnepsr O’Reilly). - ISBN 978-5-4461-2929-4. - Tekctr : snexrtponnbii. - URL:
https://znanium.com/catalog/product/2123384.

Jlononnumensnaa numepamypa:

1. HlepOak, A. B. TectupoBaHue mporpaMMHOT0 obecrieueHus : yueOHUK Ais By30B / A. B.
[Ilepbak. — Mocksa : M3natenbcrBo HOpaiit, 2025. — 145 c. — (Bsicmee o6pa3oBanue). —
ISBN 978-5-534-19291-9. — Texkcr : anexTpoHHbIN // ObOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/580604.

2. ITomysktoBa, H. P. Paspaborka BeO-mpmiiokeHuidd : ydeOHWUK st By3oB / H. P.
[TomyskToBa. — 2-e u3n. — Mocksa : HU3narensctBo IOpaiit, 2025. — 204 c¢. — (Briciiee
obpazoBanmue). — ISBN 978-5-534-18645-1. — Texkct : anmekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/567610.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcUTET pacrojaraeT MaTepUualbHO-TEXHUUYECKOM 0a30i, COOTBETCTBYIOIIEH
JIEHCTBYIOIIMM TTPOTHUBOIIOXKAPHBIM MIPaBUIaM U HOpMaM M O00ECIEYMBAIOIICH MTPOBEICHUE BCEX
BUJIOB JUCUUIIMHAPDHOM M MEXAUCIUIUIMHAPHON MOATOTOBKU, MPAKTUYECKOW M HAY4YHO-
HCCJIEIOBATENbCKOM paboT 00yUarouuXxcsl, MPeayCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomerieHus1, KOTOPBIE MIPEACTABISIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUA CEMHUHApPCKOTo (TPAKTUYECKOTrO) THIMA, TPYINOBBIX U
WHJIUBUIyaJIbHBIX KOHCYJIbTALlUN, TEKYIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTECTAllUU, a TAaKKe
MTOMEIICHUS JIJIST CAMOCTOSITEIHHOM paOOThI ¥ TIOMEIICHHSI JUIsI XPaHEHUSI U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CHIEIIMATU3UPOBAHHOMN
MeOeNnbI0 U TEXHUYECKUMH CPEJCTBAMU OOYUYEHUSs, CIYKAIUMH U1l TIPE/ICTABIICHUS y9eOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne aucumInHbl (MOIyIs) 00eCieYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU,

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJISITOPAMH,

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomereHust U1 CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISL MCTIONBb30BaHMs MHBAJIUIAMH M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
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https://znanium.ru/catalog/product/2123358
https://znanium.com/catalog/product/2123384
https://urait.ru/bcode/580604
https://urait.ru/bcode/567610

obecrieueHreM  JOCTyNa B JJICKTPOHHYIO  HH(POPMAIIMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHuBepcurera.

OOyyaromMmMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JAHHBIX ¥ UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basza mamubix mis | T-coenuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu
5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xosiekuus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcos
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX TIPH  OCYIIECTBICHUH
00pa30BaTeILHOrO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3MOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInuen3noHHoe / cB0OGOIHO
pacnpocTpaHsieMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
SAnnexc.bpaysep OTEUYECTBECHHOE cBOOOJTHO pPacpOCTpaHsIieMOe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIOKEHNUS:
Microsoft Imagine (Visio, OneNote) | 3apybexHoe JIMIEH3HOHHOE
TeXstudio 3apyOexHOe CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apyOexHoe CBOOOHO pacIpOCTpaHsIeMOe
IIporpamMmHoe odecnieuenne sl IVIAHUPOBAHHUS U YUeTA BPEMEHH:
Toggle app | 3apyOeKHOE | CBOOOIHO PAaCIPOCTPAHAECMOE
CucreMbl yIpaBJeHHs] IPOEKTAMM:
Microsoft Imagine (Project) | sapy6exHoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaAHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for 3apy0ekHOe JIMLIEH3UOHHOE
HyperV
CrpaBo4YHO-IPABOBBIE CHCTEMBI:
Koncynprantlntoc: cipaBodHo- OTEYECTBEHHOE JIUIIEH3UOHHOE
paBoBas cUCTEMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:
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Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrtembl ynpapjieHusi 0néanorpagudeckoii HHpopManueii:

Zotero | 3apyOexHOe | CcBOOOIHO pacIpocTpaHsieMoe
CepBHuCBHI U CJIYKObI:

Bind 3apy0eKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOe)KHOE CBOOOIHO PaCIpOCTpaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHHus I 00y4AOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzyuenus nucuumuinabl (Moayssi) «OCHOBBI MPOMBIIIJIEHHON pa3paboTKu» B
paMKax TEKYyILIEro KOHTPOJs yCIEBAeMOCTH HMCIIOJIb3YIOTCS Takue BHUbl yueOHOW paboThl, Kak
IPAKTUYECKHUE 3aHATUS, KOMaHIHbIE MPOEKTh, UHIUBUIYAIbHBIA MPOEKT, a TAK)XKE pa3InyHbIC
BUJIbI CAMOCTOSATENIBHOM pabOThl 00YyJaOLIMXCS 0 33aHUIO0 MIPETo1aBaTelis, HalpaBiIeHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Ilpakmuuecxoe 3anamue — 310 popma yueOHON IeATETLHOCTH, MPOBOAUMAS B y4eOHOM
3aBEJICHUM IO/ PYKOBOJACTBOM IMpenojaBaTensi, TIJ€ CTYIEHTbl AaKTHUBHO YYacTBYIOT B
00CYXICHUSX, MPAKTHUECKUX 3aJaHUSIX U IPYTrUX GopMax B3auMOICUCTBUS.

Jns ycnemHoW NOATOTOBKM K TPAKTHYECKOMY 3aHATUIO PEKOMEHIYETCsl 3apaHee
O03HAaKOMHTHCS C TEMOW 3aHATHS W OCHOBHBIMH MaTepHallaMH, YTOOBI MMETh BO3MOXKHOCTH
AaKTUBHO Yy4acTBOBaTh B 0OCYyxJeHWHU. Takke MOJE3HO MOATOTOBHUTH BOIPOCHI M AU IS
00CYXJEeHHUsI, YTO TIOMOXET TJay0Ke TOHATh MaTepuall W MIPOJEMOHCTPUPOBATH
3aMHTEPECOBAHHOCTb.

Komanouwiti npoexkm — 310 KoJuleKTHBHasi (hopMa yuyeOHON NeATeNbHOCTH, MPU KOTOPOM
CTYACHTHI B TpyIINe pa3pabaThIBAIOT U PEATH3YIOT 33aJaHHe IO JUCIUIUIMHE, MOJTrOTaBIUBas
YaCTH MPOEKTa MOATAIHO B COOTBETCTBHM C NMPOWICHHBIMH TEMaMH, U JIEMOHCTPUPYS HABBIKU
KOMaHHOW paOOThI M MHTETPALNY WHIUBUIYaTbHBIX BKIIAJIOB.

Jlnist ycrienHoi noAroToBKM K KOMAaHJHOMY MPOEKTY: YETKO OIMpeNeNuTe eTd U 3a1a4u
MIPOEKTA, PaCTIPEICIUTE POIH U 00SI3aHHOCTH MEXKIy YJaCTHUKAMH, a TAaK)KE YCTAHOBUTE CPOKHU
BBITTOJIHEHUS KaX/101 4acTH paboThl. PeryssipHo mpoBoauTe BCTpeun JUIst 00CYkKIEHUs Iporpecca
Y pelIeHUs] BOSHUKAIOIINX BOIIPOCOB.

Unousuoyanvnoi npoexkm — 9310 (opma yueOHOW NEATEeIbHOCTH, T/A€ CTYICHT
CaMOCTOSITEIILHO BBIMOJHACT PabOTy Haa WCCIEIOBAHUEM, ICMOHCTPHPYS JIMYHBIC 3HAHUS U
HABBIKH B PEIICHUU TIOCTABJICHHBIX 3aj1ad.

JI1s1 yCTIeNTHOM MOATOTOBKHU K MHIUBHIYATbHOMY MPOEKTY: TIIATEIBHO CIUTAHUPYHTE ITAITbI
paboThI, ONpeneuTe HeOOXOAUMbIC PECYpChl M CPOKH, a TaKKe PETyJSIPHO OICHUBAWTE CBOM
nporpecc. OOpaTuTech 3a KOHCYJIbTAIIMEH K MPENoaaBaTeNI0 IPH BO3SHUKHOBEHUH TPYIHOCTEH,
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YTOOBI CBOEBPEMEHHO CKOPPEKTUPOBATH MOIXO/.

Camocmosmenvnaa paboma — paboTa CTYJCHTOB, HAINpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIIbHBIX TEM M BOIPOCOB YICOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH P MHHUMAIILHOM YYaCTHH MPEToiaBaTelisl. 3a1auul CTYICHTa BKIFOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-HUCCIIEIOBATEIILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUsl 0 JUCHHMILUIUHE (MOIYJII0)

Kpurepun nosry4yeHusi ypoBHA M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
AUCHHILIMHE (MOAYJ/110) «OCHOBBI NPOMBIILIEHHON pa3padoTKu»

OrneHuBaHUE YPOBHS Y4YEOHBIX JOCTHIKCHHH OOYYaIOMUXCS MO JUCHUIUIHHE (MOIYIIIO)
OCYILIECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIHH.

[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema, IPHU STOM IIPOBOJAMTCS OIICHKA KOMIIETCHIIUH, COPMUPOBAHHBIX IO TUCIUILIAHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOM aTTeCcTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOAIIIPHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlaTtudannbHas Ounenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OlleHKA OIIeHKAa 3aver 00y4eHus1 Mo JUCHUILTHHE (MOYJII0)

10 OTtnuyaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 nporpamMme, Hu

8 OTIHYHO 3auTeHo rIyOOKO OCMBICISIECT JAMCUUIUIMHY (MOJIYJIb).

On CaMOCTOSATEIHHO " JIOTHYECKH
MOCJICIOBATEIbHO OTBEYACT HA BCE BOMPOCHI,
aKIIEHTUPYS BHUMaHHe Ha Hauboyee BaXKHOM.
Ymeer aHATM3UPOBATH, CpaBHHUBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETHU3HPOBaTh M  CHCTEMAaTH3HPOBAThH
I/I3y‘IeHHI)II\/'I Marcpuall, BBIACIIAA KIIOYCBbLIC
MOMCECHTHBI u yCTaHaBJIMBas NPpUIUHHO-
cleqcTBeHHbIe CBsi3u. YeTko ¢opMmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThI aHAJTN30B u JPYTUX
HCCIIC/IOBAHNH, a TaKKe pPeliacT CIOXKHBIC
3amaun. CTYZEHT XOPOIIO 3HAKOM C METOIaMH
HCCIIEIOBAHNS, HEOOXOTUMBIMH JUTS
HpaKTH‘IeCKOfI JCATCIBHOCTH, u YMEET
CBA3BIBATH TEOPETUICCKUE ACTICKTHI
JUCHUTUTHHBL  (MOAYJI) € MPAKTUYCCKUMH

3a/la4aMH.
7 Xoporo 3auTeHo CrygeHnT o0OmamaeT 3HAHUSIMH TpEaMETa
Xopomo 3a4yTeHo MOYTH B TOJHOM o0BbeMe  paboueit

ImporpaMmMmbel 1 CaMOCTOSATCIIBHO, JIOTUYCCKH
MoCJICA0BATCIIbHO U BCCCTOPOHHE OTBEYACT
Ha BCC BOIIPOCHI, aKICHTUPYSd BHHMAHUC Ha
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
AHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(PUIIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATH W CHCTEMAaTH3HPOBAThH
W3YYCHHBI  Marepuas, BBIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
PUYUHHO-CIICICTBEHHbIC CBSI3M.
®dopMyTUpyeT CBOM  OTBETHI, YBEPCHHO
HHTEPIPETUPYET PE3yabTaThl AHATHU30B U
OPYTHX WCCIICAOBAHUMA, a TaKKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOINUMBIMHU hing MPaKTUYECKOU
JACATCIIBHOCTH, u yYMEET CBA3bIBATH
TECOPETHYECKHUE  aCleKThl  MpeaMmera ¢
MPaKTHIECKUMH 33 JaUaMH.

5 Y 10BIETBOPUTEINHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 Y I0BACTBOPUTEIHHO|  3aYTEHO JUCIMIUTHHE  (MOIYIIO), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaMOCTOSATCIIbHBIX OTBETaX U

HCIIOJIb3yeT HETOYHbIe (HOpMYyJIUpOBKH. B
XOlle OTBETOB OH JIONMYCKaeT OINNOKH,
Kacaromuecss cyTd BompocoB. CrTyaeHT
CIOCOOCH peIaTh TOJBKO CaMble MPOCTHIE
3a7a4yd W BIAAEeT JUIIb MUHUMAIbHBIM
Ha0OPOM METOIOB UCCIICAOBAHUS.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He caH He 3aureno MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE
He cian He 3auTeno | MOXET OTBETUTh HA BOIIPOCHI, JaXKE ECIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Hucnurmuna (Moyib) «OCHOBBI MPOMBIIIEHHON pa3pabOoTKI OIEHUBACTCS CIETYIOIINM
obpazom:

AKTHBHOCTH Bec Onucanmne

Komangnsie npoextsl | 50% | I'pynmoBast ncciiegoBareiabekas padoTa Mo NpOHJeHHBIM TEMaM H
MIpe3eHTaNNs PE3YyIbTaTOB

WHnuBH Ty aTbHBIH 50% | CamocrosiTenpHas HCCieI0BaTeIbCKas padoTa M0 AUCIUIUTUHE (MOIYIIO)
MIPOEKT U IIPE3CHTALUSA PE3YIJILTATOB

®opmyJa pacyéTra UTOrOBOM OIEHKM MO0 JAucHMIVIMHE (Moayaw) «OCHOBBI
NpOMBILLIeHHON pa3padoTku». «0,5 X komanaHele mpoekTsl + 0,5 X HHIWBUAYaIbHBINA
TIPOCKT.
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Texkyuuii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe 3a1aHUA 1)1 KOMAHIHBIX IPOEKTOB
Komananbiii mpoexr 1.

Onucanue npoexkra:

OTOT KOMaHIHBIA TPOEKT HaIpaBleH Ha co3JaHue 0a30BOro BeO-IPUIIOKEHUS,
JEeMOHCTPUPYIOIIETO  NMPUHLUMINBI  KOMaHAHOH  paboTbl,  OOBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanusi (OOII) u ocahoB REST API ¢ gokymentamueit yepe3 Swagger/OpenAPIL
CryneHThl pa3pabaThIBalOT MPHJIOKEHHE, TAKOE KaK MPOCTOM OJIOTr MM CHCTeMa YIpaBJICHUS
3aJayaMi, T7ie KOMaHbl MPUMEHSIOT HaBBIKM BBEACHMSI B KOMaHIHYI0 padoty, ocHoB OOII,
co3nanust REST API u ero nokymeHTHpOBaHMUsL.

JTanbl padoThl HAI IPOEKTOM:

1. IlnannpoBanne M pacnpenesgeHue poJieit: Komanga omnpexaenser uenu MNpoeKTa,
JIEKOMIIO3UpYeT 3amauu (Hampumep, Mojenu AaHHblX, endpoints API), pacmpenenser ponu
(pa3zpaboTtumku backend, TECTHPOBIIMKYN) U yCTAaHABIMBACT CPOKH C YIETOM IPOUICHHBIX TEM 10
koMaHiHOH pabote u OOIL.

2. Pa3zpaboTka mojeJieii u Toruku: Peanu3zamust kiaaccoB u 00bekToB Ha ocHoBe OOIT st
o0paboTku naHHbIX, co3aaHue 0a3oBbix REST API endpoints (GET, POST u t1.1.) ¢
UCIIOJIb30BaHNEM (PpeMBOPKOB, Takux Kak Flask nmu FastAPIL.

3. loxkymentupoBanue API: Hurerpanus Swagger/OpenAPl s aBTOMaTHuecKoi
resepanuu fokyMeHtanuuu API, Bkiroyas npumepsl 3apocoB U OTBETOB.

4. TectupoBanue W  uHTerpamusi:  IlpoBegeHne  pydyHOrOo  TECTUPOBAHUS
(YHKIIMOHAJIBHOCTH, OOBEIMHEHUE KOMIIOHEHTOB B €IMHOE IPUIOKEHHE U JEMOHCTpalMs
KOMaHJHOU pabOThl Yepe3 peryisipHble BCTPEUH.

5. llpe3entauuss u peduiekcus: IlpencraBieHre TOTOBOTO TMPOEKTa, OOCYKIEHUE
TPYAHOCTEN M YPOKOB, OJYUEHHBIX B MPOLIECCE KOMAHIHOW pa3paboTKH.

Komananbiii npoexr 2.

Onucanue npoexkra:

OTOT KOMaH]IHBIN MPOEKT (POKYyCUpyeTCs Ha pa3paboTKe CUCTEMBI AJis pabOThI C JAHHBIMH,
BKJIIOYas co3/laHue 06a3 JaHHBIX, ucnojib3oBanue ORM u Hanmcanue TecToB. CTyIEHTHI CTPOST
IPUJIOKEHUE, TAKOE KaK CUCTEMA yyeTa TOBapOB WUJIU M0JIb30BaTENeH, MpUMEHsIs 3HaHUS 110 6a3zam
nanHbix 1 SQL, ORM (nampumep, SQLAlchemy), a Takke unit-tectam ¢ unittest, mock, Pytest u
coverage.

JTansl padoThbl HA/I IPOCKTOM:

1. Ananu3 TpeOoBaHuii M mnpoekTHpoBaHue 0a3bl AaHHbIX: Komanga ompenensier
CTPYKTYpy AaHHbIX, IpoektupyeT cxemy b/l ¢ ucnons3oBannem SQL, pacnpenenser 3axauu 1o
pabote ¢ ORM u TectupoBaHuem.

2. Peamuszauuss ORM u B3ammopeiictBusi ¢ BJI: Hamucanme moneneit ¢ momMoribro
SQLAIchemy mst CRUD-onepanumii, MHTErpanus ¢ IpUI0KEHUEM I XPAaHEHUS U U3BJICUECHUS
JTAaHHBIX.

3. Pazpa6oTrka m Hanucanue TectoB: Co3maHue unit-TecToB c unittest © mock s
poBEpKU (PYHKIUH, a TaKkke HHTerpanus Pytest ¢ coverage aiist OIIEHKH MOKPBITUS KO/1a TECTAMHU.

4. Unrterpanus u orjaaka: CO0op KOMIIOHEHTOB B pabouee MPUIIOKEHUE, UCIIPABIICHUE
OLIMOOK Ha OCHOBE PE3yJIbTaTOB TECTUPOBAHUS U KOMaHAHOE 00CYKAEHUE Iporpecca.

5. duHaIM3alUsA M JIeMOHCTpauMs: 3aBeplieHHEe MPOEeKTa, MPOBEACHHE (PUHAIBHOTO
TECTUPOBAHUS U MPE3EHTALUS PE3YIbTATOB C aHATH30M 3(PPEKTUBHOCTH TECTHPOBAHUS U PAOOTHI
KOMaH/Ibl.
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Komananbiii mpoexr 3.

Onucanue npoekra:

OTOT KOMaHIHBIA MPOEKT IMOCBALICH CO3JAHUIO U Pa3BEPTHIBAHUIO BEO-TIPUIIOKEHHS C
akueHToM Ha DevOps-nipaktuku u 6a30Bblii frontend. CtyneHTs! pa3padaThIBAIOT MPHIOKEHHE,
Takoe Kak jamoopna s MOHHTOpWHTa, ucnosb3ys Docker mms xonterinepusamuu, CI/CD ¢
GitLab, observability (logging, metrics, monitoring) u ocaoBst HTML/CSS/JS s unrepdeiica.

Jranbl padoThl HA/I POEKTOM:

1. TIIpoekTHMpoBaHHWe AapXMTeKTYpPbl M KoOHTeiiHepu3anuu: Komanna mimaHupyer
npuiiokeHue, pacnpenenser 3amaud 1o DevOps u frontend, nactpamBaer Docker nis
KOoHTelHepu3anuu koMrnoneHToB U CI/CD naiimuiaitnsl B GitLab.

2. Pa3zpaGorka frontend-kommnoneHnToB: Co3manue Tmpoctoro uHTepdeiica ¢
HTML/CSS/JS nns B3auMoeicTBys ¢ moJib3oBareneM, naTerpamus ¢ backend gepes APL

3. Hactpoiika observability u pa3eprhiBanusi: Peanuzanus logging, metrics u
MOonitoring JJIsl OTCIEKUBAaHUS MPOU3BOJUTEIBHOCTH, HacTpoiika CI/CD mis aBTOMaTHYECKOTOo
pa3BepThIBaHUsA ¢ UcToib30BaHueM GitLab.

4. TecrupoBanue u wuHTerpauusi: IlpoBeneHne TecTUPOBAaHHUS KOMIIOHEHTOB,
o0wenunenue frontend u backend B koHTelHEepax, mpoBepKa pabOTHI B pa3BepHYTON cpeie.

5. MonuTopuHr u npe3eHtanus: OuHaNbHAs HACTPOWKA MOHUTOPUHTA, JEMOHCTPALIUS
MPOEKTa U 00CYXAeHHE OMbITa MpuMeHeHus: DevOps-TipakTHK B KOMaHIE.

HpnMepﬂoe 3alaHuiA 1JIsd HHAUBUAYAJBHOI'0 IIPOEKTA

3aganue 1y1s npoekTa: PazpaboTka omqHOCTpaHUIHOTO pritokeHus (SPA)

L]env npoexma

Co3naTh TOJHOLEHHOE OJHOCTPAHUYHOE BEO-TPUIOKEHHE, KOTOpPOE HCIOJIb3YeT
cepBepayto (backend) u wmuentckyro (frontend) wactu. [IpunoskeHue MOMKHO BKIHOYATH
(GyHKIMOHAN ayTeHTH(UKAMU M aBTOPU3ALMHU IOJb30BaTENeH, a TaKKe JIEMOHCTPUPOBATH
ocHoBHbIe HaBbIkU paboTel ¢ HTML, CSS u JavaScript.

Omanvi 8bINOIHEHUSA NPOEKMA

1. Onpenenenue KOHUENIMH MPUIOKEHUS

o Bribepute Temy ans Bamero npuwiokeHus (Hampumep, To-Do List, 6mor, cuctema
yIpaBiIeHUs 3a7adyaMu U T.1.).

o Ormpenennure OCHOBHBIE (DYHKIIMH, KOTOpPBIE JOJKHBI OBITH peai30BaHbl (HAIpUMep,
perucTparys, BX0J|, CO3/IaHie, PeJaKTHPOBAHNE U YIAICHUE 3aITHCel).

2. IlpoexTHpoBaHue nHTepdeiica

o Cozmaiite MakeT wuHTepdeica MNPUIOKEHHUS C HCIOJIb30BaHUEM HHCTPYMEHTOB
npoekTHpoBaHus (Harpumep, Figma, Adobe XD).

o Omnpenenure ctpykrypy HTML-nokymenTa n crunusanuio ¢ nomompro CSS.

3. Pa3pab6oTka kauentckoii yactu (frontend)

o Peamusyiite HTML-cTpanune! u ctunu CSS.

o Hcnone3ayiite JavaScript mist peanu3anuy JAUHAMHYECKOTO IMOBEJIEHHS MPUIOKEHUS
(nanpumep, oOpaboTka coObITUH, B3auMoaelicTeue ¢ API).

o Peanusyiite QpyHKIMOHANT ayTeHTU(UKALUHN (PETUCTPALMS U BXOJ) C UCHOJIH30BAHUEM
dbopM u BanuIaUH.

4. Pa3zpa6oTka cepBepHoii yactu (backend)

o BreiOepuTe 361K MporpaMMHUpOBaHUS U PpeHMBOPK Ui pa3pabOTKH cepBepa (Hanpumep,
Node.js ¢ Express, Python ¢ Flask).

o Peamusyiite APl gns oOpaboTKM 3ampoCcOB Ha PETUCTpAIUIO, BXOJ, CO3/IaHUE,
pelaKTUPOBAHME U Y/IaJICHHUE JaHHBIX.

o Hactpoiite 6a3y naHHBIX Ul XpaHEHHMs WHQPOPMALUU O IOJIb30BATENAX M JaHHBIX
npuiiokenus (Hanpumep, MongoDB, PostgreSQL).

5. UHTerpamusi KJIHMEeHTCKON U cepBepHOii yacTeii
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Hacrpoiite B3anmoielicTBre MeX Iy KITHEHTOM U cepBepoM ¢ momombio AJAX unu Fetch

O

API.
Ob6ecneunTte 3anmuTy API ¢ ncrionszoBanuem ayrentudukanuu (Hanpumep, JWT).
TecTupoBaHnue u 0TJIaAKA
[IpoBenuTe TecTUpOBaHNE MPUIIOKEHUS IS BBISIBJICHHS U UCIIPABIICHUS OLIUOOK.

o Hcnonw3yiiTe MHCTPYMEHTHI pa3paboTdyuka Opay3epa Ais OTIAAKA W ONTHMH3AINH
MIPOU3BOUTEIILHOCTH.

7. lokyMeHTal s

o CoznaiiTe TOKyMEHTALMIO AJIs BAIllEro MPOEKTa, BKIKOYasi MHCTPYKIUHU M0 YCTAaHOBKE U
3aITyCKY MPUIOKECHHUS.

o Onuumure apXUTEKTypy MPHIOKEHUS U UCTIOIb3yEeMbI€ TEXHOJIOTUH.

8. IIpe3eHTanusl MPOEKTA

o IloaroroBpTe KOPOTKYIO MPE3EHTAIMIO, /1€ Bbl PACCKAXKETE O BallleM MPHJIOKEHHUH, €T
¢dyHKIIMOHAJE U TIpo1iecce pa3padoTKH.

Kpumepuu oyenusanus
@OyHkuuoHAJBHOCTH (40%)
[TonuoTa peanuzaunu pynkunonana (ayrearuduxanus, CRUD oneparun).
KoppekrtHas paboTa KIMEHTCKOIN U cepBEpHOM YacTeil.
KauecTBo xoaa (30%)
Yucrora ¥ YUTAEMOCTH KOJA.
CooTBeTcTBHE CTaHAAPTAM U JYUIIUM IMPAKTHKAM pa3pabOTKH.
JAu3aiid u moyb3oBarejbckuii uHTEpdeiic (20%)
DcTeTHKa U yI00CTBO UCIIOJIBb30BaHUS UHTEpdeiica.
AanTHBHOCTH ¥ KPOCCOPAY3EPHOCTH MPUITOKCHHSL.
Hoxymentanus (10%)

o Hanmuue m KauecTBO JOKYMEHTAIIMH, BKJIFOYAs HHCTPYKIIMH 10 YCTAHOBKE W 3aITyCKY
MIPUIIOKEHUS.

Hmoe:

B pe3ynbrare BHIIOTHEHUS TPOEKTA CTYAEHTHI JOKHBI IPOIEMOHCTPUPOBATH CBOM HABBIKU
B pa3paboOTKe IIOJHOIEHHOTO BEO-TNPUIIOKCHHUS, WCIIONb3ys] COBPEMEHHBIC TEXHOJOTHH U
MOJIXO/IbI, & TAKXKE MOHSATH OCHOBBI pa0OTHI ¢ KIIMEHTOM U cepBepoM B KoHTekcTe SPA. Ycmex
poeKTa Oy/IeT OIIEHUBATHCS 10 (DYHKITMOHALHOCTH, KAY€CTBY KOJIa, TU3aHY U JIOKYMEHTAIIHH.

o oo

~AO O WO O NO O B

3apaHus AJ1s51 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne 3apanue OTtBer Komnerenuus

n/n

1. Onpenenure criocod peann3aly IPUOPUTETOB B | pedakTOPUHT/HHKATICYIISIH YK-6
00BEKTHO-OPHUEHTUPOBAHHOM s
NPOrpaMMHUPOBAHUY [T ONITUMHU3ALUH KOJA.

2. HazoBute  Momenmb st aMarpaMM B mermaid/plantuml OIlK-2
JIOKYMCHTAIIHH.

3. HazoBure npuMeHeHHE KOMaHJIHOW pabOTHl B KoJITabopanus/aHaims3 I1K-3
NPOAYKTOBOW aHAJIMTHKE.

4. Onpenenure (GopMar Imepeaadyd pPe3yJbTaToOB | ITyOJUYHBIN JTOKJIAN/0TYeT [1K-4
JIOKYMCHTAIIHH.

5. HazoBure xmroueBoii mpHOpUTET IpHU BEIOOpE IIPUOPUTHU3ALIMS YK-6

METOJI0OB KOMaHHON paOOThI JJIs yIyUIICHUS
3¢ heKTUBHOCTH TTPOEKTA.

6. Omnpexpenure Moaens ii HHPPACTPYKTYpHl B KoHTelHepsl/docker OIlIK-2
DevOps.
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7. Ompenenure pe3ynbpTat aHajam3a C | peKOMEHIAIUHU/BHIBOIBI IK-3
UCIIOJIb30BaHUEM 0a3 IaHHBIX.

8. HazoBute MeToa JeMOHCTpAIIUK TECTHPOBAHMS. CJTali B/ BH]ICO [K-4

9. Kak HaspIBacTCs oONpeaeicHHE IPUOPUTETOB B | Versioning/Moaysisipu3aIius YK-6
paspabotke REST APl gns obecrnieueHwus
MacCIITa0UPyEeMOCTH.

10. Onpenenure MOACTH JUIS TIPEJCTABICHUS JaHHBIX | PEJSIHOHHAN/00bEeKTHAS OIIK-2
B ORM.

11. Kak Ha3pIBaeTCsl HCIOJIH30BAHHE TECTUPOBAHHS B UNit-TecThI/TIOKpPBITHE [1K-3
AQHAJUTHKE TPOIYKTOB.

12. Omnpenenure crioco6 myoanyroro nokasza OOIL. JIOKJIaJ|/ IEMOHCTpAITHS [1IK-4

13. HazoBute METOT COBEPIICHCTBOBAHUS | MHICKCAIUS/HOPMATA3AIIHS YK-6
JISATEIILHOCTU TIpU paboTe ¢ 0a3amMu JaHHBIX IS
HOBBIIICHHS TIPOU3BOUTEIILHOCTH.

14. Kak Ha3blBaeTcs Moaenb Il JIOTUPOBAHUS B METPUKH/MOHUTOPUHT OIlIK-2
observability.

15. HazoBute mocnenctBusi mpumenenus: DevOps B | onTUMH3aLUs/HETIPEPHIBHO IK-3
MPOAYKTax. CTb

16. HazoBute ¢dopmar mpeacraBiieHHs] Pe3yJbTaTOB Ipe3eHTauus/0T4eT [1IK-4
KOMaH/IHO# paboThI.

17. Omnpenenure mpuOpUTET B Ucnosb3oBannn ORM abcTpakLus/BamTu AT YK-6
JUTS 3aIIPOCOB C LIEJBbI0 MUHUMH3ALUH OLIHOOK.

18. HazoBuTe MareMaTHYeCKyr0 MOJENb JIJIsl aHAIIN3a 0-00JIbIII0€/0-HOTALIUS OIlIK-2
CJIOKHOCTH aJTOPUTMOB B TECTHPOBAHUH.

19. Omnpenenure (hopMynHpOBKY pe3yIbTaTOB 000CHOBaHHbIE IK-3
observability. peleHns/aHamu3

20. Kak wHaseiBaeTcs  mpexacrarieHue  backend JICKITUS/ Ty OTMKaIHs [1IK-4

pa3paboTkm.
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