LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET
«24» urons 2025 r.

[Tporokom Ne 2

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«Pa3padorka Ha Rust»

Hanpasienue noaroroBku: 02.03.01 Mamemamuka u komnviomepHvle HAYKU

Hanpagsiennocts (mpo¢uiib) NoAroToBKu: Paspabomxa

KBanudukanus (crenenn) BbINYCKHUKA: 0aKa1daep

®opma o0yueHus: ounas

Cpok ocBoeHusI IPOrpaMmbl:_4 200a

Iox nadopa: 2025

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2025

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. KpaTrkasi XapaKTepuCcTHKA THCHUIITHHBI (MOYJIS) ....ooivviiiiiiirieiiennie e snee s sine e 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHMSI .......vveevveeiiieeiiieesineessineessinesssnessssnesssnes 5
3. TEeMATHUECKMI IIAH ......ooiviiiiiiiiieiii et estee st e e et et et et e sse e n e e s b e e e sn e e sme e e reeareeanneenneeenns 7
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 7
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 8
6. MaTepHaIbHO-TEXHUYECKOE ODCCTICUCHHIE ........vveeerereirreeireessiieesssresssseeesssessseessseessseessnsnes 8
7. MeTOAUYECKUE U OLEHOUYHBIE MATEPHAIIB .......ooiuviiuiiatieiiieaiteeaieeesteeanteesseessseessesaseessnesseeses 10

DNEeKTPOHHBIA JOKYMEHT



1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas mporpamma muciuminHbl (Moayisi) «Paspaborka Ha Rust» cocrtaBieHa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduns «Pa3paboTka», YTBEpP)KIEHHBIM MpUKa3oM MUHHCTEPCTBA HAYKM U BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 ropa.

N3yuenne mucrumauabel (Moaynsi) «Paspaborka Ha Rust» popmupyer y obOywaromierocs
VHUKQJIbHBIE  HABBIKK  pa3pabOTKM  MPOrpaMMHOTO  OOECMEYeHHs,  COYETAOIIEro
MIPOU3BOJUTENILHOCTh CUCTEMHBIX S3BIKOB C FapaHTUSIMH 0€30MaCHOCTU BPEMEHH BBIIIOJIHEHUS.
OcBoenrie Rust mo3BoOJsSiET ydyacTBOBaTh B CO3/IaHWM KPUTHYECKH BaXKHBIX CHUCTEM, BKIIOUAs
OTEepaIlMOHHbIE KOMIIOHEHThI, BCTPAaUBAaE€Mbl€ CHCTEMbl U BBICOKOHATPY)KEHHBIE CEPBHCHI, T
HEIOMYCTUMBI YTEYKH MaMSITH U HEONPeAeIEHHOE TOBEICHHUE.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuuninza (MOayJib) BKJIIOYUEHA B y4€OHBIH IU1aH 1O MPOorpaMMe MoArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«Pa3paboTka» W BXOAWT B BapuaTHBHYI0 dYacTh bioka 1, dopmupyemyio ydacTHHKaMu
00pa3oBaTeNbHBIX OTHOIIEHUH, KaK JUCIUILIMHA 110 BBIOODY.

Jucnumimza (Moayab) u3ydaercs Ha 3 Kypce B O ceMmecTpe. JlocTynHa K U3y4yeHHIo 1oclie
YCIEUIHOTO OCBOCHHS OTHOM U3 JUCIMILTUH (MOyJieit): «OCHOBBI IPOMBIIIICHHOH pa3paboTKu»,
«ApXUTEKTypa KOMIIBIOTEPA U OllepallMOHHbIE cucTeMbl. HacTb 1», «ApXUTEeKTypa KOMIIbIOTEpA
U OIlepallMOHHbIe cucTeMbl. YacTp 2».

Leap u3ydyeHUus AUCHMILUIMHBI (MOAYJIfA): MOATOTOBUTH OOy4aromierocss K paspaboTke
BBICOKOHAIE)KHBIX, TMPOU3BOJUTEIBHBIX U 0O€30MAaCHBIX CHCTEMHBIX MPWIOKEHUU C
UCIIOJIb30BAHUEM COBPEMEHHBIX MEXAaHM3MOB BIIQJICHUS TaMSIThlO, MHOTOMOTOYHOCTH U
HU3KOYPOBHEBOT'O MPOrpaMMHUPOBaHUS Ha s3bIke Rust.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— OCBOUTBH MOJIETb TaMATH Rust, BKITtOUas MEXaHU3MbI BJIa/IEHUS, 3aMMCTBOBAaHUS U
BPEMEHH JKU3HU CCBIIOK, JUISl MPEAOTBPAIlIEHHUs OIUOOK YIpaBIeHUS MaMsIThIO;

— HAyYUTHCS IPUMEHATHh YMHBIEC YKa3aTeln, BHYTPEHHIOI H3MEHSIEMOCTh U CUCTEMBI
THUTIOB JIJISl IOCTPOEHUS CIIOKHBIX U O€30MACHBIX CTPYKTYP JaHHBIX;

— pPa3BUTh HAaBBIKM Pa3pa0OTKH MHOTOIOTOYHBIX M ACHHXPOHHBIX MPUIIOKEHHH C
o0ecrieyeHreM MOTOKOOE30MaCHOCTH U OTCYTCTBHSI COCTOSIHUN TOHKHU;

— OCBOUTh MeToAbl uHTerpauuu ¢ C, HamucaHue Oe30macHbIX OOEPTOK U
UCIOJIb30BaHUE HEOE30IaCHBIX OJIOKOB ¢ KOHTPOJIEM PUCKOB;

— chopMupoBaTh KOMIIETCHIIMM B TMPOEKTUPOBAHWM M OTIAIKE CHCTEMHBIX
mporpaMM, BKJIIOYasi TECTUPOBaHKE, TPOGUIHPOBaHHE U Pa3pabOTKy Mo no-std OKpyKeHus.

B pe3ysibTare ocBOeHUSsI TUCHUILIUHBI (MOIYJIs1), 00y4AKOIIMIACS TOJIZKEeH:

3Hamy:

— MeXaHHU3MbI oOecrieueHHs 0€30MacHOCTH MaMSITH U MPEJOTBPAIeHHs OIINOO0K Ha OCHOBE
BJIaJICHUSI U 3aMMCTBOBaHMS;

— OCOOCHHOCTH BHYTPEHHETO YCTPONCTBA MOJIEIH TTaMsTh Rust;

— KJIacCU(UKAIIIO U OTIMYUS MEXaHH3MOB noauMmopdusma B Rust;

— KOHUEMNIUIO BPEMEHH >KU3HU CChUIOK, MPaBUJIa UX HESBHOTO BBIBEJACHUS U MPUHIUIIBI
YIIpaBJICHUS pa3/IeNIieMbIM COCTOSHUEM;

— ompezeneHne 0e30macHOW MHOTOMOTOYHOCTH M MEXaHM3MBI €€ oOecredeHus is
MOJIb30BATENBCKUX TUIIOB;

— OCHOBHBIE MPUHIUITBI MOJIETTN UCTIOHEHUSI ACHHXPOHHOTO KOJIa;

— MeToJibl 00paboTKH OMMOOK O€3 UCIOIB30BAHUS UCKITIOUEHHI;

— 3aKOHOMEPHOCTH B3auMojeicTBus Rust-koaa ¢ si3pikoM Cu U TpaHUIbl MPUMEHUMOCTH
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He0e30IacHbIX OJIOKOB.

ymemp:

— paspabaTbIiBaTh MHOTO(AIIOBEIE MIPOEKTHI U HACTPAWBaTh MOIYJBHYIO apXUTEKTYpy C
UCTIOJIb30BaHUEM PabOUMX MPOCTPAHCTB M CUCTEMBI IIAKETOB;

— TIPUMEHSTh MEXAaHU3Mbl BHYTPEHHEH M3MEHSIEMOCTH M YMHbIE YKazaTeld s
HIOCTPOEHMSI CJIOKHBIX I'padoB 0OBEKTOB;

— HCIIOJIb30BaTh CTAHJAPTHBINA HHCTPYMEHTapUI SKOCUCTEMBI [T HAITUCAHWUSI MOLYJIbHBIX,
MHTETPALMOHHBIX U JOKYMEHTHPYIOLIUX TECTOB;

— ONTUMH3HPOBATH KOJ M Pa3MEIleHHE JaHHbBIX B AMSTH, TPUMEHS TPO(QUIMPOBIINKY U
CpeACTBa 3aMepa IPOU3BOIUTEIBLHOCTH;

— HACTPauBaThb ACHMHXPOHHOE CETEBOE B3aMMOJEHCTBUE M OIEPALUM BBOAA-BBIBOJA C
IIOMOILIBIO CPE/IbI BBIITOJIHEHUS] aCHHXPOHHOIO KOJ1a;

— aHaNM3UpOBaTh M 00pabaThIBaTh TPAaHUYHbBIC CIIydyaul OW3HEC-JIOTHKH, KOIUPYS
VWHBapUaHTHI B CUCTEMY THIIOB;

— MHTErpupoBaTh CYLIECTBYIOIIMK KOX Ha s3pike CHM B mpoekThl Ha Rust, ucnons3ys
Cpe/iCTBa aBTOMATH3allMH1 MEXbSI3bIKOBOI'O B3aMMO/ICHCTBUS U co3/1aBast Oe30nacHble 00EPTKH Hal
HeO0e30MaCHBIMU (DYHKIIHSMHU;

— COCTaBIIATH JACKJIApATUBHBIC MAKPOCHI TS YCTPAaHEHHUs! MAOIOHHOTO KOJIa.

enadems:

— HaBBIKAMM  HaNMCaHWs WAMOMAaTHYHOro Rust-koma ¢ u3beraHueM  4acThIX
AQHTUIIATTEPHOB;

— OMBITOM NPOCKTUPOBAHUS HAAEKHBIX CHUCTEMHBIX NPWIOKEHHH cOOpa M 00paboTKH
JIAHHBIX;

— METO/AMKaMH MpPEAOTBPAILCHUs COCTOSHUM TOHKM UM B3aUMHBIX OJOKHUPOBOK C
MCIOJIb30BAHUEM KaHAJIOB U IPUMHUTHBOB CUHXPOHU3ALIUN;

— IPAKTUKOM HU3KOYPOBHEBOM OTIAJKA M IIOMCKAa HEOINPENEIEHHOIO IOBEACHUS C
pUMEHEHHEM NPOGUIMPOBILIUKOB U CAHUTAI3EpOB;

— cnocobaMu ajanTauuM M cOOpPKM IpOrpaMMHOro obecrieueHus Juis cpen  0e3
CTaHAapTHON OMOIMOTEKH ONEPAIMOHHON CHCTEMBI.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (pOpMe KOHTAKTHOM paboThl 00yUYaIOIIMUXCs € IeJarorn4ecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00YUYarOIIUXCSL:

KomnereHnuus Conep:xanue HNuauxkarop IlepeyeHpb MIAHMPYEMBIX
KOMIeTeHI U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JucuunnHe (MOIyJii0)
VK-1. Crioco0eH OCyIIeCTBIISATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(popMaIu B 001acT pa3paboTKH,
W cUHTE3 HH(pOpMalnHy, OCHOBHBIE MTPUHIHITBI KPUTUIECKOH
MPUMEHSTh CHCTEMHBIH OLIEHKW UCTOYHUKOB HH()OpMAIIUU U UX
MOJIXOJT IS pEIIeHUs pEJIeBaHTHOCTH.
MOCTaBJICHHBIX 3a/1a4 YK-1.2. YMeeT KpUTUYECKU OLICHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHUHTE3UPOBATh JaHHBIC U3 Pa3IMIHBIX
VMCTOYHHUKOB ]ISl pEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K
aHaN3y U PEIICHUIO KOMITJICKCHBIX
mpo0iieM
YK-1.3. NmeeT npakTudeckuii ommbIT pabOTHI C
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYpUPOBAHUH 3a/1a4 HA OCHOBE
noJy4eHHON nH(opMaImu
OIIK-1. Crioco06eH KOHCYTETHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIUU 1 TEOPUHI
Y MCTIONIB30BaTh B 00JaCTH MaTEeMaTHYECKOTO aHAIIN3a U
byHaaMeHTaIbHbIC 3HAHUS B CMEXHBIX JUCIUIUTUH; METOABI H
001acTH MaTeMaTHYECKOTO TIOJIXO/IbI, KCTIOJIb3yEeMbIC B PA3THYHBIX
aHaJM3a, KOMIUIEKCHOTO H 00nacTsIX MaTeMaTHKH
(GYHKIIMOHAILHOTO aHAaJIH3a OIIK-1.2. YMeeT NpUMEHATh MaTeEMATHIECKHUE
anreOpbl, aHATUTUIECKOM METOBI JUISl PEIICHUS
TE€OMETPHH, poecCHOHAIBHBIX 3a]1a4
auddepennuanbHon OIIK-1.3. VMeeT NpakTHYeCKHUii OIIbIT
TeOMETPHH U TOIIOJIOTHH, pa3paboTKH U pean3amus
g dhepeHInanbHBIX MaTeMaTUYECKUX MOJIECH B
YpaBHEHUH, TUCKPETHON npodecCHOHAIBHON 1eATETbHOCTH
MaTeMaTHKH U
MaTEeMaTH4YeCKOM JIOTHKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTUYECKOU
CTaTUCTHKH U CIy4alHbIX
MPOLIECCOB, YUCICHHBIX
METO/I0B, TECOPETUUECKOM
MEXaHUKH B
podeCCHOHATTEHOM
JeSITeIbHOCTH
OIIK-4. CnocobeH HaXO/IUTh, OIIK-4.1. 3HaeT 0a30BbIC OCHOBBI COBPEMEHHOTO
aHaAITM3UPOBATH, MaTeMaTH4YEeCKOro arnrapara,

PpCaJIM30BbIBATh NPOrpaMMHO
" UCIIOJIB30BaTh HA
IMPAKTUKE MaTEMATUYCCKUEC
AJITOPUTMBI, B TOM YUCJIC C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHCIIMTCIIBHBIX CUCTEM

CBSI3aHHOTO C ITPOEKTUPOBAHUEM,
pa3paboTKoi, peanu3amnueil ¥ OIeHKOM
KauyecTBa MPOrPaMMHBIX HPOIYKTOB U
MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSAX YEIOBEUECKOM
ESITENHHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
po(heCcCUOHATBHOMN CATENbHOCTH

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MPUMEHEHUSI COBPEMEHHOI'O
MaTeMaTUYEeCKOro annapara,
CBSI3aHHOTO C POEKTUPOBAHUEM,
pa3paboTKol, peanu3anuei 1 OICHKOM
KauecTBa MPOTrpaMMHBIX ITPOIYKTOB U
MPOrpaMMHBIX KOMIUIEKCOB B
Pa3IUYHBIX 00JIACTAX YEIOBEUSCKOM
JIESITENbHOCTH

OIIK-6.

CrnocobeH pa3padbaTriBaTh
ANTOPUTMBI U
KOMITBIOTEPHEIC POTPaMMBI,
IMPUTOAHBIC IJIA
MPaKTUYCCKOTO TPUMCHEHHUS

OIIK-6.1.

3HaeT aNropUTMBI pa3padoTKH,
KOMITBIOTEPHBIC TIPOTPAMMBEI, & TAK¥KE
aJTOPUTMBI BEIYUCIIUTEIIBHOM
MaTeMaTHKH

OIIK-6.2.

YwMmeet pazpabaTeiBaTh
MaTeMaTHYeCKHe MPOrpaMMHBIE
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX
TEXHOJIOTHH IPOrpaMMHUPOBAHUS

OIIK-6.3.

NMeer nmpakTU4YECKUN OIBIT
pa3pabOTKH MHTEIUICKTYaIbHBIX
WH(POPMAITMOHHBIX CHCTEM IS
BHU3YaJIM3aLUH PE3YIbTATOB
HCCIIEA0BAHUM

[1K-3

Crioco0€eH UCIIOIb30BaTh
METObl MATEMATUYECKOTO U
AITOPUTMHUYECKOTO
MOJICTUPOBAHMUS TIPH
pElIeHHH TEOPETHUCCKUX U
NPHUKJIAIHBIX 33719

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeMaTHIECKOTO 1
aJITOPUTMHUYECKOTO MOJICIIUPOBAHUS, a
TAKXEC UX HpI/IMeHeHI/Ie JJIA pemeHI/m
TEOPETUICCKUX U MPUKJIAIHBIX 3a/1a4

I1K-3.2.

VYMeer pazpabarbiBaTh U IPUMEHATH
MaTeMaTHUYeCKUE MOJIETN U AT OPUTMBI
JUTS peIIeHUs pa3U4HbIX 3ajad,
AHAJTM3UPYS OJTYUYEHHBIE PE3yIbTATHI

I1K-3.3.

Nwmeet mpakTuyecKuid OnbIT
HCIIOJIH30BaHUS METOIOB
MaTEMaTHYECKOI0 U
ITOPUTMHUYECKOTO MOJECITUPOBAHUS B
peaTbHBIX MPOEKTAX WU
HCCIICOBAHUIX
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/ Ounas ¢popma
n AyautopHas
padorta
HanmenoBanue TKY
pa3nesia AMCUUTLIMHBI .
= (TeKkyLMii KOHTPOJIb
(MomyJist) = ) Kontpoan CamocrosiTeibHas yenenaeMocTH)
= = padora
= S
1 | Beegenwne B Rust, 6 4 2 32 Jlomaninee 3amanme
OCHOBHBIE 0COOEHHOCTH KonTponbHas pabora
SI3BIKA
2 | lognep»kka MPOEKTOB 6 4 2 32 JomarmrHee 3amanue
Ha Rust KonTponbnas pabora
3 | ApxuTekTypa, mamsTh U 8 6 2 32 HomairHee 3aganue
MHOTOIIOTOYHOCTh Konrtponbhas pabora
4 | MeTanporpaMMHpOBaH 8 8 2 34 JomarmrHee 3amanue
ne u Mexanu3mbl FFI u KonTponbHas pabora
Unsafe
3auem 2 [Ipoekt
Hmozo: 28 22 10 130
Oo0vem oucyuniunst 190
(moodynsa) (8 ax. u.)
Oovem ouCUUnIUHbL 5
(mooyna) (8 3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MO1YJIs)

Nen/m HaumeHoBaHue pasaeJia ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JUCHMIJIMHBI (MO1YJIs1)
1 Beenenue B Rust, oCHOBHEIC Beenenune B Rust 1 6a30BbIe THIIB
0COOEHHOCTH SI3bIKA Bnanenve u 3ammctBoBanue (Ownership & Borrowing)
CTpYKTYpHI U TIEpEUUCIESHUS
2 [Momneprxka npoexToB Ha Rust TpeiiTer 1 0000IICHNS
Mouynu u pabouee IpOCTPaHCTBO
TecTupoBaHHe M KA4ECTBO
3 ApXUTEKTYypa, MaMsATh U YMHBIE yKa3aTelu ¥ BHYTPEHH:S MyTabeIbHOCTh
MHOTOIIOTOYHOCTh [MponBuHyTOE ynpaBieHue namsaTeio U Lifetimes
Data Layout u Jlunamuueckas [ucrieTdyepusanus
Mmuoronorousocts ¢ Tokio
4 MeranporpaMMupOBaHUE U Yriny0neHHOe U3ydeHHe TI0 TPOIIEIIIeMY MaTePHAaIbI
mexann3mbl FFI u Unsafe Acunxponnbiit Rust u Cetn
Unsafe Rust u FFI
CucrteMHoe niporpammupoBanue U Bare-Metal
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacHpoCTpaHsIEeMOro IMPOrPaMMHOTO O0ECHEeYeHHs, BKJIIOYas TPOJAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00PAa30BaTENIFHON Cpelie YHUBEPCUTETa. OTH CHCTEMBI IPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Maknamapa, T. Rust B nefictBuu : mpaktuueckoe pykoBoactBo / T. Maknamapa. - CaHKT-
[TerepOypr : BXB-IlerepOypr, 2023. - 528 c. - ISBN 978-5-9775-1166-7. - TeKkcT : 37€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/2123400.

2. Kna6nuk, C. [IporpammupoBanue Ha Rust / C. Kinabnuk, K. Hukornc. - Cankr-IletepOypr

ITutep, 2021. - 592 c. - ISBN 978-5-4461-1656-0. - Tekct : snexkrponHbii. - URL:
https://znanium.ru/catalog/product/2142469.

Jlononnumenvnas numepamypa:

1. Jlonr, T. Xopommii Ko/, TUIOXOH KOJ : nmpaktudeckoe pykoBoAcTBo / T. Jlonr. - CaHKT-
[TeTepOypr : BXB-IletepOypr, 2023. - 432 c. - ISBN 978-5-9775-1790-4. - TekcT : 37eKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/2122896.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIIMM MTPOTHBOIIOKAPHBIM NIPAaBUJIaM M HOPMaM M 0OECTICYMBAOIIEH MTPOBEICHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JUIs TPOBEACHUS 3aHATHI
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS I CAMOCTOATENBHOM paOOTHl M MOMEIICHHUS [Tl XpaHEHHs U MPO(YUIAKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHus: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHMHU CPEICTBAMH OOYUYEHHsI, CITYXKAIIUMH JUIsl TPEICTABICHUS YIeOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne aucumInHel (MOyss1) 00eCreYuBaeTCs B YYCOHBIX ayIMTOPUSIX, OCHAIIIEHHBIX:

— CTOJIaMH U CTYJIBSIMHU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUMaIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUYasi JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomMerieHus 17151 CaMOCTOATENBHOM paboThl 00y4arOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUTL WCTIOJh30BAHUSI WHBATUAAMHU M JUIAMHA C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBS,
OCHAIIIEHBl KOMITBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» U
obecrieueHneM  JOCTyla B JJIEKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEIbHYI0  Cpedy
YHuBepcurera.

OOyvaromMMcsl MPeNOCTaBIAETCA JOCTYN (B TOM 4YHCIE YJaleHHbIH) K pecypcam
UH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
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YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHATBHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmeHoBaHue mopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnmoTeka
2. Bbasa manaeix mug 1 T-cnenuanucTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii caiT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe oopasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno moctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKuus udpoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
UH(POPMALIMOHHBIE CIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInnensuonHoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, 3apyOeiKHOE JIMICH3UOHHOE

Server)

Bpay3zepsbI:

Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacpoCTPaHsIeMOe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NPUIIOKEHNS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIMIIEH3UOHHOE

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpaMmHoe oGecniedyeHue 15 IVIAHMPOBAHNUS M Y4eTa BPEMEHM:

Toggle app | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe

CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nuuensnonHOE

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonHOE

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexmoe | muuensuonHoe
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

KoncynbrantlLTroc: cripaBoYHO-TIPABOBasi | OTEUECTBEHHOE JIMIEH3UOHHOE

cucTeMa

CpencTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security aist Ou3Heca | oTedecTBEHHOE JMLIEH3UOHHOE
Cranpmaprasii Russian Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHoe CcBOOOIHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apyOexHoe CBOOOJIHO pacpocTpaHsieMoe
Anaconda 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacIpOCTPaHIEMOe
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CopelliaSim 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOe cBOOOHO pacIpOCTpaHIEMOE
IlakeThl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapjieHusi onéanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJITYKOBI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyecKkue u OlleHOYHbIE MATEPHAJIBI

MeToauuyecKue YKa3aHusd 1JId Oﬁy‘lalOHI]/IXCﬂ 10 OCBOCHHIO TUCHUIIJIMHBI (MOL[y.]'[ﬂ)

B nponecce n3yuenust aucuuruinabl (Moayiis) «Pa3paborka Ha Rust» B paMkax Tekyuiero
KOHTPOJISI yCIIEBAEMOCTH HCIIOJIb3YIOTCSl TAKME BUJIbI yUEOHOM paboThl, KaK JEKIUU, CEMUHApPHI,
JIOMAIITHUE 3a/1aHus, KOHTPOJIbHBIE PAa0OTHI, POEKT, & TAKIKE Pa3IMYHbIC BUABI CAMOCTOATEIHHON
paboTel OOywarouMxcs MO 3aJaHuI0 MPENojaBaTess, HalpaBiICHHbIE HA pPa3BUTHE HaBBIKOB
npoecCHOHANBHOM JIEKCUKH, 3aKpEIUIeHuEe MPAKTUYECKUX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MOOUIPEHNE UHULIUATHB.

Jlekyuss — CUCTEMAaTH4YeCKOe, IIOCJIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTeneM y4eOHOro MaTepHuaia, Kak paBuio, TCOPETHUECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCA BECTH KOHCIEKT JIEKLUH: KPAaTKO M CXEMAaTU4HO
(UKCUPOBaTH OCHOBHBIC HWICH, BHIBOJBI M OOOOIICHHUS JIEKIHMHU; BBIIENATH BaXKHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0XonMMo OTMETUTh BONPOCHl MM MaTepuabl, KOTOpbIE
BBI3BIBAIOT 3aTPYIHECHHUsI, U IOIBITATHCS HAWTU OTBETHI B PEKOMEHJIOBAHHOW juTeparype. Ecinu
pa3oOpaTbCsi B MaTepuane He YAaercsi, cleAyeT cpOpMYIMpPOBaTh BONPOC M 3aJaTb €ro
IpenoaaBaTesio Ha KOHCYJIbTALUK WIH BO BPEMsI CEMUHAPCKOTO (TPAKTUYECKOI0) 3aHATHS.

Cemunap — 310 (hopma yueOHOU NEeATeTbHOCTH, TPOBOAMMAs B Y4€OHOM 3aBEJIEHUU TIOJ
PYKOBOACTBOM TMpEMojaBaTeNis, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jlns ycrenrHoi MoArOTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA W OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMAM HEJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMH BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHUsl Ha 3Talbl, YTOObI
n30eKaTh TMEPErpy3KH W JIydlle YCBOUTH MaTepHall, WCIOJIh30BATh pPA3IMYHBIE HCTOYHUKH
uHOpMalKK, BKIIIOYasi yueOHUKH U OHJIaWH-PeCypchl, Ui 6osee Iiy00oKoro MOHUMAaHUS TEMBI.

Koumponvhasa paboma — nuceMeHHas paboTa ¢ HA0OpOM 3a1a4, KOTOPbIE HY)KHO PELIUTh 3a
OTPaHUYEHHOE BPEMS.

[{ens KOHTPOJIBHON pabOTHI — MOTYYUTH CIICIIHATIbHBIC 3HAHUS 110 OJHOM WJIM HECKOJIBKUM
TeMaM JUCLUHUIUIMHBI U TIPOJIEMOHCTPUPOBATH HABBIKM UX MPAKTHYECKOTO IPUMEHEHHUS.

Ilpoexm — wuccrnenoBarenbckas pabora MO JUCHUILIMHE (MOIYJI0) M TMpe3eHTalus
pE3yJIbTaTOB.

Jls ycnemHoi NoAroTOBKY K MPOEKTY PEKOMEHIYEeTCs: YETKO ONPEAETIUTh UEeH U 3a1a4l
IPOEKTa; COCTABUTh IUIaH PaOOTHI, pa30MB MPOEKT Ha ATAIlbl C YKa3aHUEM CPOKOB BBITIOJHEHUS
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KQKJ0T0 U3 HUX; MCIIOJIb30BAaTh Pa3HOOOpa3HbIe HCTOYHHKU HH(MOPMAIMH U UHCTPYMEHTHI JUIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC U BHOCUTH KOPPEKTUBHI B ILIAH, €CIIA 3TO
HE00X0aUMO.

Camocmosmenvnas paboma — paboTa CTyJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAHHBIMHU
MaTepHrajaMH NP MUHUMAJILHOM y4aCTHU TperoaBaress. 3aiaqy CTyICHTa BKIFOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIi (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUsl M0 JUCHHUILUIHHE (MOIYJII0)

Kpurepuu noJiyyeHusi ypoBHSI M OLlCHUBAHUSA C(POPMHUPOBAHHOCTH KOMIIETEHIUI 110
aucuunanne «Pazpadorka na Rust»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYarOMIMXCsA MO TUCIHUIUIMHE (MOIYIIIO),
OCYLIECTBIISIETCA B BUJIE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTeCTALNH.

IIpome:xyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIECTBIseTcS B (opme
3auema, IPU STOM ITPOBOAMTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO JUCIUILTAHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIOJIB3YETCS JCCATUOAIIbHASA IIKaJIa OIEHUBAHMS, KOTOpPAas COOTHOCUTCSA C TPaJAMIIMOHHOU
NATUOAIIPHOM IIKAJION cienyromuM 00pa3oM, €ciu MHOE HE yKa3aHo B CUi1a0yce NUCHUILIMHBIL:

JecaTubannbuas IlarudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Ouenka 3a 3a4er
OLIEHKA OLIEHKA 00yuyeHus 1o JUCHUILINHE (MOIYJII0)

10 OTian4HO 3aureHo CTyIeHT TOIHOCTBIO BJA/eeT 3HAHUSMH,

9 OTIIMYHO 3ayTeHoO U310 KEHHBIMU B pa60qel71 nporpamMme, u
rﬂy6OK0 OCMBICJIACT JAUCHUIIINHY. On

8 OTiIn4HO 3auTeHo
CaMOCTOSATEINBHO " JIOTUYECKHA

HOCJII0BATENIbHO OTBEYAET Ha BCE BOIIPOCHI,
aKLUEHTHpYsl BHMMaHMEe Ha  HauOolee
BAYKHOM. YMmeer AHAJIU3UPOBATh,
CpaBHHBATH, KJIaccu(PUIIMPOBATH, 0000IIATH,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3yUYCHHBIH MaTepuall, BBIICISS KIIIOYEBEIC
MOMEHTBl W yCTaHaBJIUBas NPUYUHHO-
ClIe/ICTBEHHBIE CBs3H. UeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yabTaThl aHAJIU30B U JOpyTUX
UCCIIEZIOBAHUH, a TAaKXKe PEIIaeT CIOKHBIC
3agauyd. CTyOeHT XOpOWIO 3HAaKOM C
METOJaMU HCCIEOBaHMs, HEOOXOTUMBIMH
JUTS. TIPAKTUYECKOW JICATEILHOCTH, U yMEEeT
CBSI3BIBATH TEOpEeTUYECKUe aCTIeKTHI
JTUCIUIUTUHBL (MOJIIyJsl) C TPaKTUYECKUMHU
3aJauyaMH.

7 Xoporo 3auTeHo Crynentr oOnajgaeT 3HaHMAMHU MpeaMeTa
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JecarudannpHas IlsaTuéannbHas OO0mast XapaKTepuCTHKA pe3yabTaTa
Ouenka 3a 3a4er
OLICHKA OLICHKA o0y4eHUsI M0 TMCHUTUINHE (MOILYJIIO0)

6 Xoporio 3auTeHo MOYTH B TIOJHOM o00beMe paboueii
MPOTPaMMBI H CAMOCTOSITENTEHO, JIOTHIECKH
MOCJIEIOBATEIIEHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHHUE Ha
Hamboee 3HaYNMBIX MOMeHTax. OH ymeer
aHAJIM3UPOBATH, CpaBHHBATb,
KJIacCU(pUIMPOBATH, 00001m1aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3HPOBATH
W3YYCHHBIM  Marepual, BBIACHAS  €ro
KIIFOYEBBIE  aCleKThl W YCTaHaBIWBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3H.
DopMynHpyeT CBOM OTBETHI, yBEPEHHO
HHTEPIPETUPYET PE3YJIbTAThl aHAIU30B U
JIpyTUX HWCCJIEIOBAaHUM, a TaKXe peIlIaeT
CJIOXHBIE CUTyallMOHHBIE 3a1adu. CTyIeHT
XOPOIIO 3HAKOM c METOJIaMHU
WCCIIEIOBAHUS, HEOOXOAMMBIMH ISt
MPAKTHYECKON MEATENhbHOCTH, U yMeEeT
CBA3bIBATH TCOPETUICCKHUEC ACIICKThI
mpeaMeTa ¢ MPaKTHYECKUMHU 3a/1a4aMu.

5 Y 1O0BIETBOPUTENHHO 3auTeHo CryneHnt obnamaer 0a30BBIMH 3HAHHSMH

4 Y 10BIETBOPUTENBHO 3aureHo o JAACUUIUINHE, HO HUCTIBITBIBACT
TPYIHOCTH TIPH CAaMOCTOSITEITHHBIX OTBETaX

Y UCIIOJIb3YeT HETOUHbIC (hOpMyITUpOBKH. B
X0JI¢ OTBETOB OH JIONYCKAeT OIIUOKH,
Kacarouggecsi cytu BomnpocoB. CTylneHT
CIOCOOCH pelIaTh TOJILKO CaMbI€ MPOCTHIC
3ala4yd U BIAJEET JUIIb MUHUMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

3 He cnan He 3aureno CryneHT He OBIaZell 00sS3aTe/IbHBIM
He cnan He 3auTeHo MHHUMYMOM 3HaHM 1O TpPEIMETy U He
He cram He 3aureqo | MOXET OTBETHTH HA BOMPOCHI, JaXKe €CIH

nmpernogaBarTciib  3a4acT JOIMOJIHHUTCIbHBIC
HaBOJAIINE BOIIPOCHI.

Jucuunnuna (Monyis) «Pa3paboTka Ha Rust» orieHMBaeTcs cienyromuM oopazom:

AKTHBHOCTH Bec |KoanuyectBo Onucanune
Homamrnee 3amanne | 20% 14 HaGop 3amad o remam Henenu
Kontponsnas padora | 40% 4 [TucemenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPBIE HYKHO

PEUIUTD 3a OIrPAaHNYCHHOC BPEMS

3ader ¢ OIeHKON 40% 1 IIpoext - UccnenoBarensckas paboTa M0 AUCHUTUIMHE
(MOITyJTIO) ¥ TIpEe3EHTAITHS PE3YIHTATOB

®opmyJia pacuyéTa MTOrOBOM OLEHKHM MO AucuunauHe (moay/w) «Paspadorka Ha
Rust»: «0,2 x cpennee 3a nomamraue 3aganus + 0,4 X cpeaHee 3a KOHTPOIbHBIE paboThHl + 0,4 X
3a4eT C OIEHKOM».
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Texkyuuii KOHTPOJIb YyCIIEBAEMOCTH 00y4al0IIMXCH M0 JUCHUIJIMHE (MOILYJII0)
IIpumepHbIe JOMAILIHUE 3aJaHUS
Jomamnee 3aganue 1: OcHoBbl Rust, BiajieHne U CTpyKTypbI

1. VYcranoBure Rust u HacTpoiiTe cpeny pazpadotku (rustup, Cargo, IDE);

2. Co3znaiiTe HOBBI OMHAPHBIN MPOEKT ¢ MoMoIIbi0 Cargo v HAMMIIKUTE POTPAMMY,
KoTopas BeIBOIUT: [IpuBer, s u3yuaro Rust!;

3. Ho6aBpTe KOMMeHTapuii B kKoJ1: / Moe nepBoe 3aganue Ha Rust;

4. O0bsiBuTe cTpykTypy User ¢ momsimu name (String), age (u32) u active (bool),
CO3/aiiTe HK3EMILISP U BHIBEAUTE €r0;

5. [TponeMoOHCTpHUpYITEe KOHICIIUIO BIIAJCHUS: TIEpeaiiTe CTPOKY B (YHKIUIO U
nonpoOyiiTe UCIONIb30BaTh €€ MOCe BhI30BA;

6. HcnpaBpTe OMMOKY C MOMOIIBI0 3aMMCTBOBaHUs (&String) U MOSCHUTE, TOYEMY
3TO paboTaeT;

7. 3aKkOMMHUTBTE HM3MEHEHUs, OTHnpaBbTe B BeTKy feature/ownership B GitLab u

coznmaiite Merge Request.

Jomamnee 3axanne 2: Moay/iu, TpeiThl U TECTUPOBaHHE

1. Coznaiite 6uOMMOTEUHBIN MPOEKT ¢ UMeHeM data_structures u HacTpoiite pabouee
npoctpancTBo (workspace);

2. Peanusyiite monyne shapes, comepskamuii nepeuucienue Shape U CTPYKTYpPbI
Circle, Rectangle;

3. Omnpenenure TpeUT Area, peaqusyiTe ero Juist KaxI0i GUrypsi;

4. Jlo6aBbTe 0000méHHYI0 (pyHKknuio print area<T: Area>(shape: &T), xoTopas
BBIBOJIUT TUIOIIA/Ib;

5. Hamummure MOIyNBbHBIE TECTBI IS TPOBEPKH KOPPEKTHOCTH BBIYHCIICHUS
TUIOMIA/IN;

6. CosznaiiTe JOKYMEHTAIIMOHHBIC KOMMEHTAPHH M CTEHEPUPYHUTE JOKYMEHTAIUIO C
nomorplo cargo doc --open;

7. 3akommMuTbTe B BeTKy feature/modules-testing u cozmaiite Merge Request ¢

OINMMCAHUECM PCATIN30BAHHBIX KOMIIOHCHTOB.

Jomammuee 3aganue 3: YMHbIe yka3zaTeau, MHOTonoTouHocts u FFI

1. Peanuzyiite rpadp oObekroB ¢ mnomompbto  Rc<RefCell<T>>,  u4roOsbI
IIPOIEMOHCTPHUPOBATH BHYTPEHHIOI M3MEHIEMOCTD U pa3/ieisieMOe BIaJCHHE;

2. Co3paiiTe aCHHXpPOHHOE MPUIIOKEHHUE C MCII0JIb30BaHHEM toKio, KOTOpOe Kax/ble
3 CeKyHJIbI BEIBOJIUT COOOIIIEHNE B KOHCOJIb;

3. Peanu3yiite kaHam mpsc, 10 KOTOPOMY OAMH MOTOK OTIPABIISET JaHHbIE, a TPYToi
ux o0pabaTbIBaeT;

4. Co3paiite HeOe3zomacHbli 050k unsafe, B kKoTopoM BbI3bIBaeTcsi mpocrtas C-
¢byHkus (Harpumep, strlen) uepes FFI;

5. Hanummre 6e3onmacHyro 0OEpTKY Hax 3Toi (yHKIMeH, 4ToObl CKpbITH unsafe
JIOTHKY;

6. Jlo6GaBbTe NOTMpOBaHME C MOMOIIbIO tracing uiaM log, uYTOOBI OTCIEXKHUBATH
BBITTOJIHEHHUE 33]1aY;

7. 3akomMmuTbTe B BeTKy feature/ffi-concurrency u cosmaiite Merge Request ¢

MMOSICHEHHEM, KaK oOecrieueHa 0e301acHOCTb.

IIpuMepHoe onMcaHue 32IaHUSI U KPUTEPUH OLIEHUBAHUS K MPOEKTY
Iess nmpoekTa: pa3paboTaTh CHCTEMHOE TIPUIIOKEHUE HA s13bIKe Rust, neMoHCcTpupytoriee
riyOoOKoe TIMOHMMaHUEe MOJENH NaMsTH, BIAaJEHUS, MHOTOMNOTOYHOCTH, ACHHXPOHHOTO
BBITTOJIHEHHUSI ¥ B3aUMOJICUCTBUSI C HU3KOYPOBHEBBIMH KOMIIOHEHTAMH, a TAK)Xe NMPHMEHEHHE
COBPEMEHHBIX MPAKTUK MPOSKTUPOBAHUS U TECTUPOBAHUS.
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3agaun, KOTOpPbIe HEOOXOUMO BHIMOJHUTH CTYAEHTY:

— CO3J1aTh MPOEKT C HCIoib30BaHueM Cargo W HacTpOUTh pabodyee MPOCTPAHCTBO
(workspace) s pa3aeneHus OMHaApHOTO U OMOJIMOTEYHOTO KOJ1a;

— peaan30BaTh CTPYKTYPBI M TEPEUYHCICHUS ISl MPEICTABICHHUS OH3HEC-MOJIEIN
(mammpumep, User, Order, Status);

— NPUMEHUTh KOHLIENIIMM BIIAJICHUS M 3aWMCTBOBaHUS Uil 0€30MacHOM mepenayu
JAHHBIX MEXIY QYHKIUAMU 0€3 KOITMPOBAHUS;

— peanu3oBaTh TPEUTHI Ui OmpenelieHus oOmero TOoBeIACHUs (HampuMep,
Processable, Serializable) u ucrons3oBaTh 00001ICHUS A1 YHUBEPCAIBHBIX (YHKINH;

— OpraHm3oBaTh KoJx 1o MoxyimsiM (models, services, utils) u skcrmopTUpOBaTh
yOJINYHBIC AIIEMEHTHI;

— ucrnonb3oBath ymMHble ykaszarenu (Rc, RefCell, Arc, Mutex) mis ynpaBieHHs
paszesnsieMbIM COCTOSITHUEM M BHYTPEHHEU N3MEHIEMOCTHIO;

— pearm3oBaTh MHOTOIIOTOYHOE MPHIIOKEHUE C ucmoiib3oBaHueM std::thread wmm
tokio, BKITIOHaroIIIee nepeaady JaHHBIX Yepe3 KaHalbl mpsc;

— HamyMcaTh ACHHXPOHHYIO 3aJady, KOTOpas HMHUTHpPYeT (OHOBYIO 00pabOTKy
(HarpuMep, OTIPABKY YBEIOMJICHUN WU JIOTUPOBAHHKE);

— UHTETpupoBaTh unsafe-6110k 171 Bb3oBa pyHkuuu u3z C-0ubnuoreku (Hampumep,
strlen mnu getpid) u cozmate Hax Helt Oe3omacHy0 00EPTKY;

— HaAIMcaTh MOJYJIbHBIC, MHTCTPAIIMOHHBIC U JOKYMEHTAIIMOHHBIC TECTHI, 3aITyCTUTh
UX C IOMOUIBIO cargo test;

— N00aBUTh JIOTUPOBAaHME C TOMOINBIO tracing WM log JUis OTCIICKHBAHUS
BBITIOJTHCHWSI KJTFOUEBBIX OTICpaIuii;

— opopMHUTH KO B COOTBETCTBUHU C uAHOMAaTukod Rust, mcmomnw3oBate clippy u
rustfmt 171 mpoBepKU KauecTna,

— BBUIOXKUTH NpoekT B GitLab, opranu3oBath BeTku u co3nath Merge Request ¢
OINKMCAaHUEM apPXUTEKTYPhI U PEHIEHHBIX 3a/1a4.

Kputepuu oneHUBAHUS NMPOEKTA:

- KOPPEKTHOE TPHMEHEHHE MEXaHM3Ma BIIAJICHUS, 3aWMCTBOBAHUS M BPEMCHHU
’KU3HU CCBUIOK /IS 00ecredeH st 0e30MacHOCTH MaMsITH;

— UCIIOJIb30BAHUE YMHBIX yKasaTeleil W TPUMUTHBOB CHHXPOHM3AIMU IS
TIOCTPOCHUSI TOTOKOOE30ITACHBIX CTPYKTYP JaHHBIX;

- peanu3anus MHOTOIOTOYHOTO W ACHHXPOHHOTO KOAa C MpPEJIOTBpPAIlCHUEM
COCTOSIHHI TOHKHU U B3aUMHBIX OJIOKHPOBOK;

— koppektHast uHterpamus ¢ C yepes FFI u co3manue OezomacHbIX 00EPTOK Haf
unsafe-pyHkuusmu;

— KAuecTBO KOJa W TMPOCKTHOH CTPYKTYpPBI: MOIYJIBHOCTh, TECTHPOBAHHUE,
JOKYMEHTAIIHsI, COOTBETCTBUE CTaHIapTaM Rust.

IIpumepHbIe 3a1aHNs 1JIs1 KOHTPOJIbHON PadoThl

1. OObsicauTe, Kak Monenb BiageHus (ownership) B Rust mpenoTBpamiaer yreuku
naMsITH ¥ JBOWHOE OCBOOOXKIeHWe. [IpuBenuTe mpuMep IMepenadd BIAJCHUS TpU TIeperade
CTPOKH B (pyHKIIHIO.

2. Hanummure ctpykrypy Rectangle ¢ monsmu width u height Tuna u32. Peanusyiite
meTton area(), KOTOpbIil Bo3BpaiuaeT miomiaas. Co3naiiTe 5K3eMIUISIp U BHIBEIUTE Pe3yIbTar.

3. Onummmre pasnuiy mexay &T, &mut T, String u &str. [lpuBeaure npumep, rae
UCIIOJIb30BaHUE 3aMMCTBOBaHNUS (&) 1M03BOJIsET N30€KaTh epeMEeIeHNs BIaICHHs.

4, Peanusyiite mepeuncnenue Shape ¢ Bapumantamu Circle(f64) u Square(f64).
Hanumure pynkuuro area(&self) -> 64, BerUncisonyro miomas JUist KaKI0ro BapuaHTa.
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5. OO0nsicHuTe, 3a4eM HYXKHBI TpeiThl B Rust. Peanusyiite Tpeiit Loggable, koTopsrii
BBIBOJIUT COOOIIIEHUE B KOHCONb. Peanu3yiite ero as ctpykrypsl User.

6. Co3znmaiite moayab utils ¢ pynkmueit is_even(n: 132) -> bool. [ToakmrouuTe MoTyIb
B Main.rs U BBI3OBUTE (YHKIMIO. YKAKUTE, KAK HACTPOUTH CTPYKTYPYy NpPOEKTa ¢ pabouyum
IIPOCTPAHCTBOM.

7. Hamummre mnpumep wucnonb3oBanus  Rc<RefCell<T>> s co3panus
pa3enseMoro U3MEeHsIeMOr0 COCTOSIHUSI MEX/1y HECKOJIbKUMU BiagenbluamMu. O0bscHUTE, 3a4eM
HYKHBI 00a TUIa.

8. Onumute, Kak lifetimes moMoraroT KOMOWISITOPY MPOBEPATH BATUIHOCTH CCHUIOK.
[TpuBeauTe nmpuMep GyHKUUHU C aHHOTaLMeH Bpemenn xu3Hu: fn longest<'a>(sl: &'a str, s2: &'a
str) -> &'a str.

9. HanumuTe acuHXpoHHYIO (QYHKIMIO C UCIIOTIB30BaHUEM tokio, KOTopast Kaxable 2
CEKYH/IBI BBIBOAMT B KOHCOJb "THK". 3amycTuTe €€ B main ¢ momoripo tokio::spawn.
10. OObsicauTe, 3aueM ucmosib3yercs unsafe B Rust. Hamumure npumep BeizoBa C-

¢dbynakuuu strlen uepe3 FFI u co3naiite 6e30omacHyro 00EpTKY HaI HEH.

3anaHus AJ1sl MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILINHE (MOLYJIIO)

Ne n/mn Saganue OTtBeT Komnerenunus
1 | Kak Ha3pIBaeTcad MEXaHU3M yIpaBJICHUs NaMAThiO B | Biagenue / ownership OIIK-6

Rust, ucknrouatomuii coopiuk Mmycopa?

2 CKOJIBKO U3MEHSIEMBIX CCBUIOK Ha JAHHBIE MOKET oxnuHa/ 1 OIIK-4
CYIIECTBOBATh OJTHOBPEMEHHO B OIHOM 00JIaCTH
BUIUMOCTH?

3 Kak Ha3pIBaeTCs KOHCTPYKIHUS AJIS TPYIITUPOBKH CTpyKTypa / struct OIIK-6
PA3HOTHITHBIX JaHHBIX ?

4 Kakotii Tun JaHHBIX MTO3BOJISET 3a/1aTh HA0OP MepevuciieHre / enum OIIK-6
MMEHOBAaHHBIX BAPHAHTOB?

5 Kak Ha3piBaeTcs MEXaHU3M OITpeIeIeHNs O0IIEeTo TpewT / trait OIIK-4
MTOBEJICHUS JIJISl PA3HBIX THIIOB?

6 Kak Ha3bIiBaeTcst BO3SMOKHOCTD ITHCATh KO, IS 00001eHns / OIIK-4
TUTIOB, KOTOPBIE OYAYT YKa3aHbI MO3XKe? JOKCHEPUKH

7 Kaxk Ha3bIBaeTcs equHUIA OpraHU3alui KOJIa B Mo tyJib / module YK-1
Rust ans nakancynsuu?

8 Kakoit arpuOyT nConb3yeres s 0003HauCHHS #[test] OIIK-6
¢byHKIMu Tecra?

9 Kaxoi yMHBII yKa3zaTenab HCIOJIB3YeTCs IS Box OIIK-6
OJIMHOYHOTO BJIAJICHUS JIAHHBIMU Ha Ky4e?

10 | Kakoit Tun obecrieyMBaeT BHYTPECHHIOK RefCell OIIK-4
MyTa0eIbHOCTh B OJIHOIIOTOYHOM KOHTEKCTE?

11 | Kak Ha3bIBaeTCsl aHHOTALMS, TaAPaHTUPYIOLIAst BpEMsI )KHU3HH / [K-3
BaJIMIHOCTH CCHLIOK? lifetime

12 | Kakoii atpuOyT pUKCHpYET pacoyioxKeHue moiei B #[repr(C)] OIIK-1
rmaMsTh Kak B C?

13 Kakas Onbsinoreka siBJIsSI€TCS CTaHAapTOM ISt Tokio OIIK-6
acMHXpoHHOCTH B Rust?

14 | Kakoe KJ1104€BO€ CJIOBO 0003HAYAET ACHHXPOHHYIO async OIIK-4
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¢dbyHKUIHI0?

15 Kak Ha3biBaeTcs OJIOK KOJ1a, I OTKJIFOYA0TCS unsafe OIIK-4
MIPOBEPKHU 0€30IMACHOCTH KOMIMIISITOpa?

16 Kaxk Ha3pIBaeTCst MEXaHU3M B3aUMOIECHCTBUS C FFI TIK-3
KOJIOM Ha si3b1ke C?

17 | Kakoii ymMHBIH yKa3aTelb UCTIONb3YETCs IS Arc OIIK-6
[IOTOKOOE30I1aCHOr0 MOJCYETA CChUIOK?

18 | Kakoif npUMHUTHB CHHXPOHU3AIMH 00ECTICYNBACT Mutex OIIK-4
B3aMMHOE MCKII0UeHUe?

19 | Kakoif MexaHH3M UCTIONB3YETCs JIIS Iepeadn kaHanbl / channels IK-3
JTAHHBIX MEXKIY MOTOKaMu?

20 | Kak Ha3pIBaeTCS MEHEKEP MAKETOB M COOPIIHK Cargo YK-1

poekToB B Rust?
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