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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PaGouas mnporpamma gucuuniauHel (Momyisi) «Axamemuss bokeHn» cocTaBieHa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduas MammHHoe 00y4ueHne B UHIyCTPUH, YTBEPKIACHHbBIN MPUKa30M MUHHUCTEPCTBA HAYKH U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 810 ot 23.08.2017 roxa.

W3ydenue nucuuIuiMHbl (MOAyss) «Akaaemus bokeHI» MO3BOJSET CTYJIEHTaM OCBOUTh
KJIIOYEBbIE TEXHOJOTMM M HMHCTPYMEHTHI pa3pabOTKU CEPBEPHOM YaCTH TNPHIOKEHHUH, YTO
ABIISIETCS. OCHOBOM JJIsl CO3aHUs MaclITaOupyeMbIX U 3(()EKTUBHBIX MPOrPAMMHBIX PELICHHIA.
Kpome Toro, 3HaHKMe NPUHLIUIIOB PaOOTHI ¢ 6a3aMu NaHHBIX, APl 1 apXUTeKTypHBIMH AaTTEpHAMHU
CIOCOOCTBYET PAa3BUTHIO HABBIKOB, HEOOXOAMMBIX JJIsi YCIEUIHOW Kapbepbl B 00JacTH
IPOTPaMMHUPOBAHUS U Pa3pabOTKU MPOTPAMMHOI0 0OECTICUCHHUS.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl
Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
MammumHHOe 00y4eHne B HHIYCTPUHU 1 BXOIUT B briok DakynbTaTUBHBIC JUCIUTUIAHBL.
Jucnuniuza (MOAynb) uzydaercs Ha 1 kypce Bo 2 cemecTpe.

Leap u3ydyeHHs AUCHUILIMHBI (MoayJs): (GopMHUpOBaHHE MOHMMAHUA HUACOJIOTHH U
KJIFOUEBBIX aCIEKTOB pa3pabOTKHU BHYTPEHHEW M BBIUMCIUTEIbHON JOTMKU BEO-CAaliTOB MK BEO-
MPUIIOKEHUS, a TAK)KEe HHOTO MPOTrPAMMHOT0 o0ecrieueHrs U HHPOPMAITMOHHBIX CUCTEM.

3agauu n3yyeHus: AMCHUIIHHBI (MOAYJIfA):

— H3y4YEHUE MOCTPOEHUS BHYTPEHHEHN CTPYKTYpPbI BEO-TIPUIIOKEHUIH;

— H3y4YEHUSI OCHOBHBIX METOAMK, MOJXOA0B M OUOIMOTEK JAJsl MOCTPOSHUSI BHYTPEHHEH
CTPYKTYpBI BeO-npritoskeHus Ha s3bikax C+ u Python;

— OCBOUTH Pa0OTy C PEISIHMOHHBIMH M HEPEISAIMOHHBIMUA 0a3aMH JaHHBIX B COCTaBE

CEPBEPHOTO MPUJIOKECHHUS;
— pa3BUTh  HABbIKM  TNPUMEHEHHs  COBPEMEHHBIX  (PEHMBOpPKOB,  IAaTTEPHOB
MIPOEKTUPOBAHMSI U HHCTPYMEHTOB aBTOMaTHU3allK B O9KEHI-pa3paboTKe.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00Y4AIOUIUIICS 10JI2KEH

3Hamp:

— apXUTEKTYpHbIE MOJIENH BEO-TIPUIIOKEHUH;

— TMPUHUUIBI paboThI ¢ 0a3aMH TaHHBIX;

— ocHoBHble koHIenuu REST, GraphQL, WebSocket u nocrpoenus API,;

— crpykrypy HTTP-3an1pocoB 1 0TBETOB, METO/IbI, 3ar0JIOBKH, KOABI COCTOSIHMS,

— MAaTTEepHBI IPOEKTUPOBAHUS, IPUMEHSEMbIE B O3KEeH I-pa3paboTKe.

ymembw:

— pa3pabarbIBaTh CEpPBEPHYIO JOTUKY Ha s3bIkax Python u C++;

— CcO37aBaTh U JOKyMeHTHpoBaTh API ¢ HCoOIb30BaHMEM COBPEMEHHBIX CTaHIAPTOB;

— TMOJKI0YaTh U 3((HEKTUBHO UCTIOIB30BaTh 0a3bl JAHHBIX B MPUIIOKEHUSIX;

— TMPUMEHSATh GPEeMBOPKHY;

— OpraHu30BBIBaTH IPOEKT IO NPHUHLMIAM MOAYJIBHOCTH, TECTUPYEMOCTH H

MacIITabupyeMOCTH.

enademp:

— HaBBIKAMHU OTJAJIKH U TECTUPOBAHUS OIKEHA-TIPUIOKEHUN (FOHUT- M MHTETPalluOHHbIE

TECTHI);

— wMerofaMu 0e30macHOM OOpabOTKH MOIb30BAaTENbCKUX JAHHBIX U ayTeHTH(QHUKAIUU

(JWT, OAuth);

— HHCTPYMEHTaMHM JIOTMPOBaHUS, MOHUTOPUHTA U 00pabOTKH OMMOOK B POJIAKIICHE;
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— HaBbIKaMH paboThI ¢ cucteMamMu KOHTpois Bepcuil 1 CI/CD B koHTekcTe OdKeH-
pa3paboTKy,;

MMPAKTUYCCKUMHU MPpUEMaMH OINTHMU3AHUU TPOU3SBOJUTCIIBHOCTU W  YIIPABJICHUA
COCTOSAHUEM CCPBEPHOI'O IIPUIIOKCHH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNupuxarop
KOMIIEeTeHIINH

IlepeyeHnb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUMILIMHE (MOAYJIIO)

VK-6.

CriocobeH onpenensrs u
PEaTM30BhIBATE IIPHOPUTETHI
COOCTBEHHOM NEATEIBHOCTH U
CIIOCOOFHI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOIIECHKH

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajIn3a CBOEH
JIESITEIIbHOCTH, a TAK¥Ke
MPUHIUIIBL YIIPABICHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh peanucTUUHbIE U
JOCTHKUMBIE LIEJIU, OTPEENATh
MIPUOPUTETHL B CBOEH
JIeSTeNIbHOCTH, a TAaK¥Ke
pa3pabaTbIBaTh U BHEAPSTH
IIJIaHbI IO COBEPHICHCTBOBAHUIO
CBOHUX HABBIKOB 1N KOMHCTGHHI/Iﬁ
Ha OCHOBE MOJIYYEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet npakTUYECKUNA OTIBIT
MIPUMEHEHUS METOJIOB
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMMHapax U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccuoHaIbHOrO pocTa

OIIK-1.

CrocobeH HaXOIHTh,
bopMyIHpoOBaTh U perarhb
AKTyaJIbHbIC 1 3HAYUMBIC
poOJIEMbI IPUKJIAJHON U
KOMITBIOTEPHON MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHbBIE METO/IbI 1
ITOIXOJTBI K PEIISHUIO 33124
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKJIIOYas
ANTOPUTMBI, MATEMATHIECKOE
MOJIECTUPOBAHUE U TEOPHIO
ONTUMHM3AIINH, & TAKXKE
COBpPEMEHHBIC MHCTPYMEHTHI U
TEXHOJIOTUH, UCIIOJIb3yEMBIE B
3TOI 00/1aCTH

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3a1a4H,
MPUMEHSTh COOTBETCTBYIOIIHE
METOJIbI M AJITOPUTMBI JUISL HX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
NPECTABIATE PE3YJIbTAaThl B
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MTOHATHOM M JOCTYIHOM hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMHU HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAYNMBIE 3a0a491

[K-1.

CrocobeH omnpenemnsaTh o0ITe
(hopMBI 11 3aKOHOMEPHOCTH
o0nacTu MalIMHHOTO 0OYYeHUS
B UHIYCTPUHU

[K-1.1.

3HaeT OCHOBHBIE TEOPETUUCCKHE
KOHIICTI[IH U IPUHIUIIEI,
OTHOCSAIINECS K 0071acTH
MAaIIMHHOTO 00y4YeHHUs B
UH]IyCTPUH, & TAKKE KIIOYEBEIE
3aKOHOMEPHOCTH M MOJIEIH,
KOTOpbIE IOMOTAIOT B aHAJIM3€ U
MHTEPIPETALNH JAaHHBIX

[IK-1.2.

YMeeT npoBOIUTh
CUCTEMAaTUYECKUI aHAIIN3
o0yacTu pa3pabOTKH, BEISBISATH
1 (opMyIHUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U T€HJCHIINHY,
a TaKXKe MPUMEHITh METOIbI
WCCIIEIOBAHUS IS TIOJyYeHHS
HOBBIX 3HAHUN ¥ MOHUMAaHUS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboThI B 00J1aCTH MAIIUHHOTO
o0ydJeHus B HH[yCTPHH,
BKJIIOYAs y4acTHE B HAYYHBIX
MIPOEKTaX, UCCIICAOBAHUAX HUITH
MIPAKTHYECKUX 3aIaHUSX, T]Ie
OBLUIM BBISIBJICHEI M OIMCAHEI
obrmrre GopMel 1
3aKOHOMEPHOCTHU

IK-3.

Crioco0eH pelath 3a1a4u
npodeccuoHaNbHON
JIeSITeIbHOCTH, (POPMYITHPOBATH
pe3yibTaT, yBUAETD CIIEACTBUS
MOJYYEeHHOI'0 pe3ybTara

MK-3.1.

3HaeT OCHOBHBIC MPUHIIUIIBI 1
METO/IbI PEIICHHUS 33124
npodeccuoHaabHON
JICSITENIBHOCTH, & TAKXKE CIIOCOOBI
(bopMynupoBaHUS U
Mpe/ICTaBICHHS PE3yIbTAaTOB,
BKJTIOYAs aHAJIM3 MMOCCICTBUI U
NX 3HAYUMOCTH B KOHTCKCTEC
MpOEKTa

[K-3.2.

YMeeT npuMeHsITh
MaTeMaTHYECKHE U
KOMIIbIOTEPHBIE METOJIBI AJIS
peleHus KOHKPETHBIX 3a/1a4,
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(hopMyIIMpOBaTh YETKHUE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaKXKe aHAJTU3UPOBATh UX
TOCTSJCTBHS IS NaTbHEUIIINX
JIEUCTBUI U PELIEHUN

IK-3.3.

HmeeT nmpakTUUECKU OIBIT B
PENICHUU POPECCHOHATTEHBIX
3a/1a4, BKIIFOYAs y9acTHe B
MIPOEKTax, I/ie ObUTA OTyYeHBI
pe3yabTaThl U
MIPOaHATM3UPOBAHBI X
CIIEZICTBUS, UTO CIIOCOOCTBOBAIIO
MIPUHSTHAIO 000CHOBaHHBIX
penieHuit

[1K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOE oOecrieueHre st
pelIeHust IPUKIAJHBIX 3a/1a9 B
cepe MalIMHHOTO O0YYCHHUS B
UHIYCTPUH

[K-6.1.

3HaeT OCHOBHBIE SI3BIKU
POTrPaMMHUPOBAHUS, METO/IBI
pa3paboTKu MPOTrpaMMHOTO
obecreueHus, a TaKxKe
MIPUHIUIIBI TPOSKTUPOBAHMS U
ApXUTEKTYpPhI IPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B
MAalllHHOM O0YYEeHHH B
UHIYCTPUU

[1K-6.2.

YMeeT aHaIu3upoBaTh
TPUKIIAIHBIC 331a4H,
pa3pabaThiBaTh AITOPUTMBI H
pear30BbIBATh UX B BHJIC
IPOrPpaMMHOI0 00ECIICUSHHUS,
HCTIONB3Ys COBPEMEHHBIC
WHCTPYMEHTBI U TEXHOJIOTHH, a
TaKKe MPOBOIUTH TECTHPOBAHUE
Y OTJIJIKY CO3JIaHHBIX PEICHUH

[K-6.3.

HNMeeT NpakTHYECKUNA OIIBIT
pa3paboTKH MPOrpaMMHOTO
o0ecrieyeHus B paMKax
peaNbHBIX MPOEKTOB, BKITIOYAS
ydyacTue B KOMaH[ax, rae ObuTn
YCIIEUTHO PEeaTn30BaHbI
peIIeHs JJIsi KOHKPETHBIX
MIPUKIIAIHBIX 3a0a4 B cepe
poeCCHOHATTEHOM
JIESATENBHOCTU
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumMmeHnoBaHue Qunaz popya TKY
pa3aena IMCUHUIIINHBI AyIMTOpHast padoTa (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Bakenn pa3paboTka 2 2 7 JomaliHee 3aaHue
2 MuHuUMAaIBbHO 4 4 7 JloMarHee 3a1aHue
YKU3HECTIOCOOHBII
npoaykt (MVP),
OyAyLINi TPOEKT
3 [IpoextupoBanue 3 3 7 JomaliHee 3a1aHie
cepBuca
4 XOCTHUHT. 2 2 7 JomarirHee 3amanue
KommyHnukarms ¢
CEpPBUCOM.
Hoxymenrtarus API
5 Peanuzanus cepruca 2 2 7 JlomamHee 3aaHue
6 Pedaxropunr cepsuca B 2 2 7 JlomamHee 3amaHue
COOTBETCTBHU C
0O0IIC3BECTHRIMU
naTTepHAMHU
MPOCKTHPOBAHHUSI
PUIOKEHUN
3auem 4 [Ipoekt
Hmoczo: 15 15 4 42
Obvem oucyunaunovt (Mooyns) 76
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 2
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)
Nen/m | HammeHnoBaHue paszjesia Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM

JAMCUHMILJIMHBI (MO1YJIs1)

1 Bbakenn pazpabotka JexomMmno3unus npouecca pa3padOTKU 03KEH BKIIOYAET B ce0sl JOCTIKEHUE
MTOCTABJICHHBIX IIEJICH M pealn3aIiio 3a71a4 JUCITUIUIHHBI (MOYJIs), a TakKe
ompeliesieHHE IJIaHOB  pa3paboTku  mpoekTta. [  u3ydeHHs  TeMbl
NPUMEHSIOTCS pa3indHble (POPMBI M METOJIBI IPOBEACHUS 3aHATHH, BKIIIOYAs
MPAKTHYECKUE 3aHATH

2 MuHuManbsHO ®opmupoBanre  (QYHKIIMOHAIBHBIX W  TEXHUYECKUX TpeOOBaHWMH K

KU3HECTIOCOOHBIN MPOAYKT | CO3IaBAEMOMY CEPBHUCY TaKXKE OCYIIECTBIISIETCS Yepe3 MPAKTHYECKHE 3aHATHS,
(MVP), Oyaymuii mpoekT | KOTOpBIE HCIIOIB3YIOT pa3HooOpa3Hble 00pa3oBaTeIbHbIC TEXHOIOTHU

3 [IpoexTupoBanue cepsuca | [Iporecc hopMHUpOBaHUS apXUTEKTYPhI cepBHCca U cxeMbl 0a3bl jaHHbIX (B]1)
MPOXOJNT B PaMKax MPAKTHIECKUX 3aHITHH, YTO TTO3BOJISIET CTYACHTAM JTyHIle
YCBOWTB MaTepHal

4 Xoctunr. Kommynukanus | Pa3zBepTeiBaHHE cepBHCa HA BHEIIHEM M JIOKAJIBHOM XOCTHHIE, a TAaKkKe

C CEepBHCOM. MPEIOCTaBIICHHE JOCTYTa K aBTOMAaTHYECKH TeHEPUPYEMOI TOKyMEHTAIIUN
HoxymenTanus API API ocymecTBisieTcs uepes NpakKTUIECKUE 3aHATHUS, TPUMEHSIOLIHE
COBpEMEHHbIE 00pa30BaTeNIbHBIE MOAXO0AbI
5 Peanm3zamus cepuca Coznanme MpoeKTa U OpraHu3aIlys ero CTPYKTYPHI, a TAK)Ke peann3amus

(GYHKIIMOHAIBLHOTO s/Ipa cepBUca TaKke mpoBojsTcst B popmate
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MPAKTHYCCKUX BaHﬂTHﬁ, 4qTo CHOCO6CTBy€T AKTUBHOMY 06y‘{eHI/IIO

PedakTopuHr cepsuca B
COOTBETCTBHH C

[IpuBenenue komoBol 0asbl kK (opmaTy, HEOOXOAMMOMY I KOMAaHIIHOM
paboThl, W H3Y4YCHHEC BO3MOXKHOCTEH pACIIUPEHHS] W MAaCIITA0MPOBAHHUSI

00IIIEN3BECTHRIMU MPOEKTa TAaKKE PEATU3YIOTCS 4Yepe3 MPAaKTHUYSCKUE 3aHATHS, 4YTO
MaTTePHAMH obecreunBaeT TIIy00KOe TOHUMAaHHNE TEMBI

MIPOCKTUPOBAHMS

IPUWIOKEHUN
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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.

Ocnosnas numepamypa:

1. KyOenckuii, A. A. OyHKIUOHATIHLHOE MPOTPAMMHUPOBAHHE : YYCOHUK U MPAKTUKYM IS
By30B / A. A. Kybenckuil. — Mocksa : U3natensctBo Opaiit, 2025. — 348 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-9242-7. — Texkcr : anektpoHHblid // OOpa3oBareiabHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/561074.

2. Ty3zosckuii, A. @. IIpoextupoBanue u pazpaboTka web-IPHIOKEHUH @ yIeOHUK IS
By30B / A. @. Ty3oBckuii. — Mocksa : U3marensctBo FOpaiit, 2025. — 219 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-16300-1. — Texkct : amexTpoHHBIN // OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/561176.

/Jlonoanumensvhasn numepamypa:

1. 3bikoB, C. B. [IporpammupoBanue : yueOHUK U NpakTuKyM ais By30B / C. B. 3pikoB. —
2-¢ u3n., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2025. — 285 ¢. — (Bwicmee
obpazoBanmue). — ISBN 978-5-534-16031-4. — Texkct : anmexTpoHHBIN // OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560815

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuXxcsi, MPeAyCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTalluy, a TaKxKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHON pabOThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMU JJIsl MPEICTaBICHUs yueOHOU
uHpopManuu OOJIBIION ayTUTOPUH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMH KATBbKYIISTOPAMH;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000pYyI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HMH(POPMAlMOHHO-00pa30BAaTENIbHYIO  CPEny
YHuBepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IMPO(ECCHOHAIBHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. | basa mannbix s IT-cienuanucToB https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | http://window.edu.ru/

K 00pa3oBaTeNsHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICUeHUs, COBPEMEHHBIE TmpodeccHnoHalbHbIe  0a3bl  JTAaHHBIX

I/IH(1)OpMaI_II/IOHHBIe CIIPAaBOYHBIC CUCTCMBbI:

u

Server)

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB000IHO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE

Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NpUIOKEHNA:

Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJeHHs] TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIEH3HOHHOE
ousneca Cranmaptabiii Russian

Edition

Cpeabl pa3padoTKu:
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Visual Studio Code 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe cBOOOJTHO PACTIPOCTPAHIEMOE
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpasieHusi onéanorpagpuyeckoil uHpopManmeii:

Zotero | 3apyOekHOe | CBOOOJIHO pacIpocTpaHsIeMoe
CepBHCHI H CTYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe

7. MeroanyecKue  OlleHOYHbIe MATEPHAJIbI
MeToanyeckne yKazaHHus I 00y4AIOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce nzyduenust nucuuIuiMHbl (Moayis) «Akanemus bakeHa» B paMKax TEKyIEro
KOHTPOJISl YCIIEBAEMOCTH MCHOJIb3YIOTCS TaKue BUbI YUeOHOI paboThl, KaK JIEKLIMU, CEMUHAPBI,
IIPOEKT, IOMAIlIHHE 3aJaHUs], @ TAKXKE Pa3IMYHbIE BUbl CAMOCTOSITEILHON pabOThl 00yUaroIuXCcs
I10 33/1aHUIO NIPENOAABATENIs, HAIIPABJICHHbIE HA Pa3BUTHE HAaBBIKOB PO(PECCUOHATIBHOM JIEKCUKH,
3aKperyieHUE MPAaKTUYECKUX MPOo(ecCHOHaTbHBIX KOMIETEHIIUN, TOOIIPEHNE NHULIUATHB.

Jlekyuss — CUCTEMAaTH4YeCKOe, IIOCJIEIOBAaTEIbHOEC, MOHOJIOTMYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCSl BECTM KOHCHEKT JIEKLIUN: KPaTKO M CXEMaTH4HO
(UKCUPOBaTH OCHOBHBIC HWICH, BHIBOJABI M OOOOIICHHUS JIEKIHMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMo OTMETUTh BONPOCHI WM MaTepuaibl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUsI, U MONBITATHCS HAWTH OTBETHI B PEKOMEHJIOBAHHOW JuTeparype. Ecin
pa3oOpaTbCsi B MaTepuane He YAaercsi, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3aJaTb €ro
IIpenoaaBaTesio Ha KOHCYJIbTALUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, MPOBOANMAs B yUeOHOM 3aBEJCHUU O[T
PYKOBOJCTBOM TIpenojaBareis, TJe CTYIACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHS.

Jlnsg ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCSA C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, 4TOObI MMETh BO3MOXHOCTb AKTHBHO YYaCTBOBAaThb B
oOcyxaeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl OOCYKIEHUS, YTO IMOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Homawmnee 3a0anue — HabOp 3a/1a4 1O TEMaM HEJIEIH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha STarbl, YTOOBI
n30exarb NEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble UCTOYHUKHU
uHpOpMaLKK, BKIIIOYasi yuUeOHUKH U OHJIAMH-PECypChl, Ui 0osee IiTy00KOro MOHUMAaHUS TEMBI.

Ilpoexm — wuccnenoBarenbckas paboTa IO TUCHMIUIMHE (MOIYJIIO) M IPE3eHTalus
pE3yJIBTaTOB.

Jns ycnemHod MOArOTOBKM K TPOEKTY: YETKO ONpPENeNIUTe LEMH M 33Jayd MpPOeKTa,
pacripenieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHUKAMH, a TakXe YCTaHOBUTE CPOKH
BBITMIOJTHEHUSI KaXKI0M 4acTH paboThl. PerynspHo npoBoanTe BCTpeuu AJis 00CYXKASHHs Tporpecca
Y PELIEHNS BO3HUKAIOLINX BOIIPOCOB.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYEHUE OT/IEITBHBIX TEM U BOIPOCOB YUCOHON AUCIHUILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JIKIu# (00paboTka TeKCTa), MOBTOPHOE U3YUCHHE YUeOHBIX MaTepHajIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJInHe (MO}IyJ’[]O)

Kpurepun noJiyyenusi ypoBHsI M OlleHUBAHHUS C(POPMUPOBAHHOCTH KOMIIETEHIIMI 110
AUCHHILIMHE (MOAYJ10) «AKagemusi Bakena»

OueHuBaHue ypoBHS Y4YEOHBIX JOCTHKEHHH OOydaroluxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B (Qopme
3auema, IPU STOM ITPOBOAMTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO TUCIUTUINHE.

JInst OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIUYHO 3a4yTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, Hu
rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTB).

8 OTau4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKH

MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOKHBIC
3agaun. CTyJI€HT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMHU
3aJja4aMH.

7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMH IIpeaMeTa

6 Xopomio 3auTeHo MOYTH B TIOJHOM o0OOBeMe  paboueit
POrpaMMbl M CAMOCTOSITENBHO, JIOTHYECKH
HIOCJICIOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCC BOIIPOCHI, aKICHTHUPYSA BHHMAaHHWEC Ha
HauOoJiee 3HAUYMMBIX MOMEHTax. OH yMmeeT

AHAJIN3UPOBATh, CpaBHHBATh,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3M.
®dopMyTUpyeT CBOM  OTBETHI, YBEPCHHO
HHTEPIPETUPYET pPE3yJIbTaThl AHAIU30B M
JIPYTUX WCCICAOBAHHMMA, a TakkKe perraeT
CIIOKHBIE CHUTyallMOHHBIE 3afaud. CTyaeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOIUMBIMH JUTS MPAKTUIESCKOM
NeSTeIbHOCTH, M yMeeT  CBsI3bIBATh
TEOPETUYECKHE  aCMEKThl  MpeaMera ¢
MPaKTHIECKUMH 33 JaUaMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHUSIMH 10

4 Y I0BNETBOPUTENBHO|  3aUTEHO JMCLMIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU IIPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCThIE
3aJaud M BIAACeT JUIIb MHHUMAaJIbHBIM
HabOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan Hezautreno | CtymeHT He oBJamen  0O0S3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAaHUM 110 InNpeaMeTy U HE
1 He can He 3aureno | MOXET OTBETUTh HA BOINPOCHI, JAXKE €CIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJSIIIIUE BOIIPOCHI.

Jucnunimza (Moaynb) «Akanemusi bakeH ) olleHUBaeTcs CIeIyIoM 00pa3oM:

AKTHBHOCTb Bec |KoauvecTBO Onucanue
Homamnnee 3amanue | 40% 3 HaGop 3azma4 o TeMam HeJienu
3auer 60% 1 [MpoekT —uccnenoBaTenbekas padoTa Mo JUCIUILTHHE
(MOMIYJTI0) M TIPE3EHTAIHSI PE3YJIbTATOR

@opmyJia pacyéTa UTOrOBOM OLIEHKH 0 IMCUMILUINHE (MOAYJ/I10) «AKagemusi Bakena»:
«0,4 x Jlomamnee 3amanue + 0,6 X 3auer».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOLYII0)
IIpumepHbIe JOMalIHUE 3aJaHUSA
Jomamnee 3axanne. PopMupoBaHNe apXUTEKTYPbl CEPBHCA M CXeMbl 0a3bI JaHHBIX:

1. Ilpoananu3upoBaTh TpeOOBaHHSA K CEPBUCY U BBIIEIUTh OCHOBHBIE KOMIIOHEHTHI
APXUTEKTYPHI.

2. HapucoBaTh muarpaMMy apXuTEKTYPHI CEpBHCA C OMMUCAHUEM KaKJJOTO KOMITOHEHTA.

3. CrpoekTupoBaTh cxeMy 0a3bl JaHHBIX, ONIPECIIUB TAOIULIBI, OIS U CBA3H MEXKAY HUMHU.
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4. Ob6ocHoBaTh BBIOOp THHA 0a3bl MaHHBIX (pensmuonHas, NoSQL u T.1.) I TaHHOTO
cepBuca.
5. TloaroToBUTH KPATKUH OTUYET C OMMMCAHUEM apXUTEKTYPhI U cxeMbl B/1.

Jdomammuee 3aganue. PazBepThiBaHue cepBrca M NPeI0CTaBIeHHe T0CTYNA K
nokymentanuu API:

1. HactpouTb J0KaJIbHBII XOCTUHT U pa3BEPHYTh HA HEM TECTOBBIN CEPBHUC.

2. Pa3BepHyTh cepBHC Ha BHeNIHEM XocTuHre (Hanpumep, Heroku, AWS, DigitalOcean).

3. Hactpouth aBTOMaTHuecKyio reHepanuto nokymentrauuu API (Swagger, Redoc nnm
aHajsor).

4. IlpenocTaBUTh CChUIKY Ha pa3BEPHYTHIN cepBUC U AoKyMeHTanuo API.

5. Omnwmcatp npouecc pa3BepThIBaHUS U BO3HUKABIIUE CI0XKHOCTH B TUCbMEHHOM BUJIE.

Jomamnee 3ananue. Co31aHne MPOEKTAa, OPraHU3aANMsA CTPYKTYPbI H pean3anusi
(YHKIIMOHAJIBLHOTO SI/IPa cepBHCa:

1. Co3naTh HOBBIM NPOEKT € MPABUIIBHON OpraHu3anyeil KaTtaiaoros u (anios.

2. Peanu3oBaTh OCHOBHbIE ()YHKLHHU cepBHca (HampuMep, PErUCTpalMio HOJIb30BATENs,
00paboTKy 3ampocoB).

3. HanmcaTth MOAYJIbHBIE TECTHI JUI KIFOUYEBBIX (DYHKIMH.

4. Onwucats CTPYKTYpY MPOEKTA U JOTHKY peann3annu GyHKIHOHAIBHOTO SIIpa.

5. [MoaroroButs README (aiin ¢ MHCTpYKIMSIMH IO 3aIlyCKY U HCIIOIb30BAaHUIO CEPBUCA.

IIpumepHoe onncaHue NpoeKTa

IIpoekr: IlpuBenenne koa0BOI 6a3bl K (popMaTy, HEOOXOAMMOMY JI KOMAHIHOI PadoThI,
U M3YYeHHEe BO3MOKHOCTEH paciiupeHus 1 MaclITA0UPOBAHUS MPOEKTA

OcHOBHBIC ITANIbI PEATHM3ALMHU NPOCKTA:
1. Anaam3 cymecTBymoueii Kog0Boi 0a3bl

o M3yuuTh TEKyIlyI0 CTPYKTYpY IPOEKTa U Ka4eCTBO KOJA.
o Omnpenenuts MpoOIEMHBIE MECTA, MPEMATCTBYIONINE KOMaHIHOU paboTe u
MacIITaOupOBaHMIO.
2. PedakTOpuHI U CTAaHAAPTH3AIUS KO

o Buenputh eaunble cTanaapThl KoaupoBanus (Hanpumep, PEPS st Python,
ESLint anis JavaScript).
o Pa3nenuTs KO Ha MOJYJIM U KOMIIOHEHTHI C OHATHBIMU UHTEpdeiicamu.
o JloGaBUTh KOMMEHTAPUU U JOKYMEHTALIMIO K KJIFOUEBBIM YacTsIM KOJ1a.
3. OpraHu3anusi cucTeMbl KOHTPOJISI BepCHii

o Hactpouts penosutopuii (Git).
o Ompenenuts npaBuia BerBrnenus u cnusaus (Git Flow wiam ananor).
o HacTtpouTh m1a60HbI JI1 KOMMUTOB U MYJIJI-PEKBECTOB.

4. ABTOMaTH3auus COOPKHM M TeCTUPOBAHMA

o Hactpouts cucremy aBTomatudeckoro 3amycka tecto (CI/CD).

o PeanuzoBaTh MOyJIbHBIC M UHTETPALIMOHHBIE TECTHI.

o Oprann3oBaTh aBTOMaTHYECKYIO IIPOBEPKY CTUJIISA KOJA U CTATHYECKUI aHAJIN3.
5. IlnanupoBaHue paclIMPeHUs U MACIITA0MPOBAHUSA

o Pa3paborare apXuTEKTypHBIE pellIeHus, OICPKUBAIOIINE MAaCIITA0UPOBaHKE
(MHUKpOCEPBHCHI, KIIIMPOBAaHUE, OalaHCUPOBKA HATPY3KH).
o IloaroToBUTH AOKYMEHTAIMIO MO PACIIUPEHUIO (PYHKIIMOHAIA.
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o IIponemoncTpupoBaTh npuMep 100aBIE€HUS HOBOI'O MOYJIS WM KOMIIOHEHTA.

Kpurepun oueHuBanmus:

. MakcumajibHbIH
Kpurepuii Onucanue
0aJsn
KauecTBo pedakropunra 10 YucroTa, YNTAEMOCTh, COOTBETCTBUE
Koja CTaHAapTaM KOJIUPOBaHUs
Opranuzanus 10 Jlornunasi MOJlyJibHAsA CTPYKTYpa,
CTPYKTYpBI IPOEKTa MOHSTHBIE HHTEP(ENCHI
. 10 [IpaBuibHOE Hcnionb3oBanue Git,
Hactpoiika cuctemsl
. MpaBuJia BETBJICHMSI, UH()OPMATHBHEBIE

KOHTpOJIS BEpCcuit

KOMMHUTBI
ABTOMaTH3aIUS 10 Hanuuue TecToB, UX MOKPHITHE,
TECTUPOBAHUS U COOPKH KoppekrtHas pabora CI/CD
JlokyMeHTaIus u 10 [TonHOTa ¥ KaYECTBO JOKYMEHTAIUH,
KOMMEHTapuu MOHSITHOCTH KOMMECHTAPUEB
[InanupoBanue 10 OO0CHOBAaHHOCTH APXUTEKTYPHBIX
MacIITabOupoBaHUs pelIeHui, TOTOBHOCTh K PaCIIMPEHUIO

YcnemHoe 106aBieHUE HOBOTO
JlemoHCcTpanus

10 ($yHKIIMOHAaJa UM MOJyJis €3

paciupseMoCT!

HAPYIICHUS CYIIECTBYIOIIETO KOJia

PexoMenganuu no BbINOJHEHHIO:

e Hcnonb3yiiTe COBpeMEHHbIE HHCTPYMEHTHI M MPAKTUKH KOMaHIHOW pa3pabOTKH.
e OO6s3aTETBHO NPOBOJUTE KOJI-PEBBIO BHYTPH KOMaH/IbI.

e JIOKyMEHTUPYWUTE BCE U3MEHEHUS U PELICHHUS.

o Ilnanupyiite paboTy ¢ y4éTOM BO3MOXKHOT'O POCTa MPOEKTA.
e AKTHBHO HCIIOJIb3YHTE CUCTEMY KOHTPOJISl BEPCUM JUIsl OTCIIEKUBAHUS Mporpecca.

HTorosnlii pe3ybrar:

e Penosuropuii ¢ npuBenEHHOM B MOPSAIOK KOJTOBOM 0a30ii.

e Hacrpoennsiit CI/CD nporecc.

e JIOKyMEeHTAIMs 110 CTPYKTYpe MPOEKTa U MpaBUiIaM KOMaHIHOHW paboTHI.
e JlemoHcTpalus pacmiMpeHust IpoeKTa HOBbIM (YHKIIMOHATIOM.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHMUILIMHE (MOTYJII0)

Ne 3aganue

pa3paboTku?

1. | Kakoii mepBbIii mar nmpu JeKOMITO3UITH nporecca backend-

Onpefenenue YK-6

OCHOBHBIX
hyHKIMI
cepBuca

Y 3aJ1a4¥ IpoeKTa’?

2. | Kak Ha3bIBaeTCs IOKYMEHT, B KOTOPOM (PUKCHUPYIOTCS 1IETH IInan YK-6

pa3paboTKH /
TEXHUYECKOE
3ajaHue

DNEeKTPOHHBIA JOKYMEHT
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0a3nl JaHHBIX?

AuarpamMmma

3. | Kakas popma 3anstuii Hanbosiee 3hhekTrBHA JIs [IpakTudeckoe YK-6
OCBOCHUS MpaKkTHUeCKuX HaBbIkOB backend-paspaborku? 3aHATHC
4. | Kakoii U3 iepeuncleHHbIX 3TAIOB CIEeIyeT MOoclie TectupoBanue YK-6
HamucaHus koaa?
5. | Kak paccuutars CI0XKHOCTb aJlrOpuTMa 00paboTKH Yepes ananus OIIK-1
JTAHHBIX? BpPEMEHHOH U
MIPOCTPAHCTBEH
HOH CII0)KHOCTH
(O-HoTanus)
6. | Uro Takoe MaTeMaTH4ecKas MO€ib B KoHTeKcTe backend- ®dopmanbHOE OIIK-1
cucrem? onucaHue
CUCTEMEI C
MOMOIIBIO
MaTeMaTHYECKH
X BBIpAXKEHUI
7. | Kak onTuMu3upoBaTh 3ampoc K 0a3e JaHHBIX C TOUKH Yepes OIIK-1
3pCHUS MAaTEeMaTUKHU? MMUHHMU3ALUIO
orepanui,
WHCKCAIIHIO,
aHam3
CJIO’)KHOCTH
8. | Uro Takoe HOpManu3aius 0a3bl JaHHBIX ¢ MATEMAaTUIECKON IIpomnecc OIIK-1
TOYKH 3peHus? YCTPaHECHUS
U30BITOYHOCTH
4yepe3 TEOPHIO
MHOKECTB U
OTHOIIIEHUH
9. | Kakue 3aKOHOMEPHOCTH HAOJIIOIAIOTCS B I'opusonTansHO [K-1
MacmrabupoBanuu ML-cuctem B nHAyCTpUN? e
MacIITaOupoOBaH
ue,
MHUKPOCEPBUCHI,
K3ITUPOBAHHUE
10. | Yro takoe MLOps u xak oH cBs3aH ¢ backend- ITpaxTrkn [IK-1
pa3paboTkoii? pa3BépThHIBAHUS
U TIO/IJICPIKKH
ML-Mmonerneii B
pOJIaKIICHE
11. | Kakue Tpenas! B apxurektype backend mist ML- API-first, event- [K-1
MPUIOKEHUH aKTyaIbHbI? driven,
serverless,
KOHTeNHEepu3all
ust
12. | Kak onennBath 3¢ dexTrnBHOCTE ML-MOEN B Yepes meTpuku [K-1
MPOMBIIIIJICHHOW crcTeme? Ka4yecTna,
latency,
throughput,
CTOMMOCTD
UHPPACTPYKTYP
bl
13. | YUro siBAsieTCS OCHOBHBIM 3JIEMEHTOM PEJIIIUOHHON Oa3bl Taobmuma T1IK-3
JTaHHBIX?
14. | Kak Ha3pIBaeTcsi tuarpamma, 0ToOpaxkarouias CTpYKTypy ER-nuarpamma / [K-3
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CYIITHOCTBH-CBA3b

15.

Kaxoit metroq HTTP-3anpoca ucrnosb3yercs Juisl CO31aHUs
HOBOTO pecypca Ha cepBepe?

POST

IK-3

16.

Kak Ha3zpiBaeTcs mpoiiecc NpoBEPKH KOPPEKTHOCTH PAOOTHI
Koma?

TectupoBanue /
unit-recTer

IK-3

17.

Kax peammzoBates REST API na Python s ML-monenu?

Yepes
FastAPI/Flask c
SHATTONHTAMHU
VIS
MpeJICKa3aHuil

[1K-6

18.

Kak nerouts backend-npunoxenne ¢ ML-mozensio?

UYepes Docker,
Kubernetes,
00J1auHbIC
m1aTQOpMBI
(AWS, GCP)

I1K-6

19.

Kak BepcnonnpoBats kox backend-mpumosxeHus?

Yepes Git ¢
BETKaMH,
TeraMu u code
review

[1K-6

20.

Kak mactpouts CI/CD matirnaita mis backend-ipoexra?

UYepes GitHub
Actions, GitLab
CI, Jenkins ¢
aBTOTECTAMHU

[1K-6
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