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1. Kparkas xapakTepucTHKA JUCHUIIUHBI (MOAYJIs1)

Pabouass mporpamma nucuuruimHbl (Monynsi) «Pa3paborka Ha Rust» cocraBieHa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduns «Pa3paboTka», YTBEp)KIEHHBIM MpHKa3oM MUHHCTEPCTBA HAyKH U BBICHIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 rona.

N3yuenne mucrumauabel (Moaynsi) «Paspaborka Ha Rust» popmupyer y obOywaromierocs
VHUKQJIbHBIE  HABBIKK  pa3pabOTKM  MPOrpaMMHOTO  OOECMEYeHHs,  COYETAOIIEro
MIPOU3BOJUTENILHOCTh CUCTEMHBIX S3BIKOB C FapaHTUAMU O€30IaCHOCTU BPEMEHH BBIIOJHEHUS.
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.

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

Hacrosmas nucuunianHa (MOayJib) BKJIOUEHA B y4e€OHBIH I1aH IO MPOorpaMMe MOArOTOBKH
OakanmaBpuata o HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHIH
«Pa3paboTka» W BXOAWT B BapuaTHBHYIO dYacTh bioka 1, dopmupyemyro ydacTHHKamMu
00pa3oBaTeNbHBIX OTHOIIEHUH, KaK JUCIUILIMHA 110 BBIOODY.

Hucuurnnuna (MOaynp) u3ydaerca Ha 3 wik 4 Kypce B 5 wid 7 ceMecTpe Ha BBIOOP.
JlocTynHa K M3Y4EHHIO TIOCIIe YCHCUIHOTO OCBOCHHUS OJJHOM U3 TUCUUILIMH (MOayeit): « OCHOBBI
IIPOMBIIIIIEHHON pa3paboTKu», «ApPXHUTEKTypa KOMIIbIOTEpA U ONEPALMOHHbIE CUCTEMBI. YacTh
1», «ApXuTeKTypa KOMIbIOTEpPA U ONIEPALIMOHHBIE CUCTEMBL. HacTb 2».

Leap u3ydyeHUus: AUCHMILUIMHBI (MOAYJIfI): MOATOTOBUTH OOy4aromierocss K paspaboTke
BBICOKOHAJEKHBIX, MPOU3BOAUTEIBHBIX M  O€30MacHBIX CUCTEMHBIX MPUWIOKEHUH ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX MEXAaHM3MOB BIIQJICHUS TaMSIThlO, MHOTOMOTOYHOCTH U
HU3KOYPOBHEBOT'O MPOrpaMMHUPOBaHUS Ha s3bIke Rust.

3agauu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— OCBOUTbH MOJI€Nb TaMATH Rust, BKIIOUas MEXaHU3Mbl BJIa/ICHUS, 3aMMCTBOBAaHUS U
BPEMEHU JKU3HU CCHUIOK, JUIS MPEJOTBPALEHNs OIIMOOK YIpaBIeHUs NaMsIThIO;

— HAy4YUTHCS IPUMEHSTh YMHbIE YKa3aTeIH, BHYTPEHHIOI U3MEHSAEMOCTb U CUCTEMBI
THUIIOB JJIsl IOCTPOEHUS CIIOKHBIX U OE€30IAaCHBIX CTPYKTYP AAHHBIX;

— Pa3BUTh HABBIKM Pa3paOOTKU MHOTOMOTOYHBIX M ACHUHXPOHHBIX HPUJIOKEHUH C
o0ecrieyeHreM MOTOKOOE30MaCHOCTH U OTCYTCTBHSI COCTOSIHUN TOHKH;

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

— chopMUpOBaTh KOMIIETEHIIMM B IPOEKTHUPOBAHHUM M OTJIaJKE CHCTEMHBIX
porpaMM, BKJIIOYas TECTUPOBaHHE, IPOPHINPOBaHHUE U pa3paboTKy 1Mo no-std OKpyKeHus.

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

3Hamb:

— MeXaHM3MbI o0ecrieueHHs 0€30MacCHOCTU MaMSITU U MPEJOTBPAIeHHs OIINOO0K Ha OCHOBE
BJIaJICHUSI U 3aMMCTBOBaHMS;

— 0COOEHHOCTH BHYTPEHHETO yCTpoiicTBa Mojienu namstu Rust;

—  KJIacCU(HKALUIO ¥ OTINYHS MEXaHU3MOB NoJauMop¢u3ma B Rust;

— KOHLENIMI0 BPEMEHM JKU3HU CCBUIOK, MPABWJIa UX HESBHOIO BBIBEICHUS U MPUHIIMIIBI
YIIpaBJICHUS pa3/IeNIieMbIM COCTOSHUEM;

— ompezeneHne 0e30macHOW MHOTOMOTOYHOCTH M MEXAaHM3MBI €€ 00ecTedeHus IS
M10JIb30BATEIbCKUX THUIIOB;

— OCHOBHBIE ITPUHLIUIIBI MOJIENIN MCIIOJIHEHUSI ACHHXPOHHOTO KOJ1a;

— MeToJibl 00paboTKH OMMOOK O€3 UCIOIB30BAHUS UCKITIOUEHHI;

— 3aKOHOMEPHOCTH B3auMoaencTBus Rust-kona ¢ s3p1koM Cu 1 rpaHuUIbl IPUMEHUMOCTH
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He0e30IacHbIX OJIOKOB.

ymemp:

— paspabaTbIiBaTh MHOTO(AIIOBEIE IPOSKTHI 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 9KOCUCTEMBI [T HATMCAHWUSI MOJYJIbHBIX,
MHTETPALMOHHBIX U JOKYMEHTHPYIOLIUX TECTOB;

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

— HACTpauBaThb ACHMHXPOHHOE CETEBOE B3aMMOJEHCTBUE M OIEpallid BBOJA-BBIBOJA C
IIOMOILIBIO CPE/IbI BBIITOJIHEHUS] aCHHXPOHHOIO KOJ1a;

— aHaNM3UpOBaTh M 00pabaThIBaTh TPAHUYHBIC CIIydyal OW3HEC-JIOTHKH, KOIUPYS
VWHBapUaHTHI B CUCTEMY THIIOB;

— MHTErpupoBaTh CYLIECTBYIOIIMK KOX Ha s3bike Cu B mpoekTsl Ha Rust, ucnonssys
Cpe/iCTBa aBTOMATH3alMHM 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;

— OIIBITOM IPOEKTUPOBAHMS HAAEKHBIX CHUCTEMHBIX NPUIIOKEHUN cOopa u 00paboTKU
JIAHHBIX;

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

— IPAKTUKOM HU3KOYPOBHEBOM OTJIAJKM W IIOMCKA HEOIPENEIEHHOIO ITOBEACHUS C
IpUMEHEHHEM NPOGUIMPOBILIUKOB U CAHUTAI3epOB;

— cnocobaMu ajanTauuM M cOOpPKM IpOrpaMMHOro obecriedeHus Juis cpen  0e3
CTaHAapTHON OMOIMOTEKH ONEPALIMOHHON CHCTEMBI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs

Komnerennuu, ¢opmupyemMble B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00YUYarOIIUXCSL:

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIUH KOMIIeTeHIIHH 00y4YeHHsI 0 TUCHHUILUIHHE (MOIYJII0)
YK-1. Criocoben VK-1.1. 3HaeT MeTOoIbI IOUCKA Y aHAIU3a
OCYIIIECTBIIATH TIOUCK, uH(popManuu B 001acTH pa3pabOTKH,
KPUTHUYCCKHI aHATN3 U OCHOBHBIC PUHITUITBI KPUTHYECKOH
CUHTE3 UHPOpMAITUH, OIICHKU MCTOYHUKOB MH(OpPMALIHK U
MPUMEHSTH CUCTEMHBIN WX PEIICBAHTHOCTH
MOJIXO/T JIJISL PEIICHUS VK-1.2. YMeeT KpUTHYECKH OLICHUBATh
MOCTaBJICHHBIX 337124 HUCTOYHUKU WH(POPMALIUU U
CHUHTE3UPOBATH JAHHBIC M3 PA3INIHBIX
WMCTOYHUKOB JIJIS PEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN TOIXO/] K
aHAIIM3Y ¥ PEIICHUIO KOMITJICKCHBIX
po0JemM
VK-1.3. Hmeer npakTHYECKUIA OTIBIT PabOTHI €
COBPEMECHHBIMU UHCTPYMEHTAMU H
TEXHOJIOTUSIMH I 00pabOTKH
uHpopmanuu, GopMyIUpOBaHUU U
CTPYKTYPUPOBAHHH 33]1a4 Ha OCHOBE
MOJIy4EeHHOM HHpOpMaImu
YK-2. CriocobOeH orpenensiTh YK-2.1. 3HaeT JIeHCTBYIOIINE TIPABOBBIE
KPYT 3a/1a4 B paMKax HOPMBI, PETYJIUPYIOIINE JICATEIbHOCT
MOCTaBIICHHOW TIEJTH 1 B 00JIaCTH peIIeHUs 33]]a4, OCHOBHBIC
BBIOMpATh METO/IbI U TIOJIXO/IbI K OIPE/ICIICHUIO
ONTUMATBHBIE CITOCOOBI Kpyra 3aj1a4
WX pEeLICHUs, UCXOI U3 YK-2.2. YMeer onpenensats Kpyr 3a1a4 B
JEHCTBYIOIINX paMKax MOCTaBJICHHOM 11eMH,
MIPABOBBIX HOPM, BBEIOMPATh ONTUMAIBHBIE CTIOCOOBI
UMEIONIUXCS PECYPCOB peleHHs 3a]1a4, YIUThIBAs
U OTpaHUYECHUH MMEIOIINECS] PECYPCHI U OTPAHUUEHUS
YK-2.3. Hmeer npakTHYeCKUN OIBIT
MIPUMCHECHUS 3HAHUI O MPABOBBIX
HOpMax M pecypcax B peajabHbIX
CUTYaIUX, pa3pabOTKH U pean3aliuu
pelIeHni B COOTBETCTBHH C
YCTAHOBJICHHBIMU OTPAHHYCHUSIMU
OIIK-1. Crniocoben OIIK-1.1. 3HaAeT OCHOBHBIE KOHUENINUU U TEOPUH
KOHCYJIbTUPOBATh 1 B 00JIaCTH MaTeMaTUYECKOTO aHaIn3a
UCII0JIB30BATh M CMEKHBIX JUCIUTUINH, METObI U
bynnamenTanbipe HOAXO/IbI, HCIIOJIL3yEMEIE B
3HaHUS B 00J1aCTH
A TMATHCCKOIO pa3IMYHBIX 00JaCTSIX MAaTeMATUKU
AHATIH32, KOMILTEKCHOTO I OIIK-1.2. YMeeT npuMeHsITh MaTeMaTHYeCKue
(byHKIIHOHABHOTO METO/JIBI JJIsl PEIICHUS

aHaM3a anredpsl,

npodeccuoHaNbHBIX 3aa4
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aHATUTUYECKOU
TEOMETPHH,

mud dhepeHInanbHON
TEOMETPUHU U TOTIOJIOTHH,
mddepeHInaTbHBIX
YpaBHEHU, TUCKPETHOMN
MaTEMaTHKH H
MaTeMaTUYECKOM JIOTHUKH,
TEOPUHU BEPOATHOCTEM,
MaTeMaTU4YeCKOM
CTaTHCTUKH U CITy4alHBIX
MIPOIIECCOB, YHCICHHBIX
METOJIOB, TEOPETUUECKON

OIIK-1.3.

MMeeT mpakTUYECKUi OIBIT
pa3pabOTKH U peann3arus
MaTeMaTUYECKUX MOJEJIEHN B
npodecCuoHaNBHOM e TeIbHOCTH

MECXaHUKH B

podeCCHOHATTEHOM

JACATCIIBHOCTHU

IIK-1. Cnocoben IK-1.1. O6maaer 6a30BEIMU 3HAHUSIMU,

bopmynupoBaTh MOJIy4eHHBIMU B 00JIaCTH

3aJa49u C MaTeMaTHYECKUX HaYK,

MaTeMaTHYeCKOM IPOrpaMMHUPOBAHUS U

TOYHOCTBIO, MHGOPMAIMOHHBIX TEXHOJIOTHIA

000CHOBBIBATh [K-1.2. YMeeT HaxoIuTh, GOPMYyITUPOBATH U

YTBEPXKICHHS CTPOTO U pemarh CTaHIapTHBIC 337a4H B

aHaJIM3UPOBATh COOCTBEHHOM Hay4YHO-

MOJTyYCHHBIC HCCIIEIOBATEIIBCKON AEATEIBHOCTH B

pe3yibTaThl B 00JIaCTH MaTeMaTHKe U HH(pOpMaTHUKe

MaTeMaTUKU U IK-1.3. HmeeTt onbIT paboTHI € 3a7a4aMu B

KOMITbIOTEPHBIX HayK 00J1aCTH MaTEMAaTUKH U
KOMIIBIOTEPHBIX HAyK, BKIIIOYAs
NPUMEHEHHE MaTeMaTHYECKIX
METO/OB JJISl PEIIEHUs IPAKTUUYECKUX
3amaq

[K-2. Cnoco0OeH permiathb [K-2.1. 3HaeT OCHOBHBIE MPUHITUITBI

TUTIOBBIE 3a]1a41 WH(POPMALIMOHHON 1

npodeccuoHaIbHON oubnnorpaduyeckoit KyabTyphl, a

NeSITeTHHOCTH B TaKXXe MMpaBHiia U CTAHIAPTHI

o0actH pa3paboTKH, MH(POPMALIMOHHOM 6€30MacCHOCTH

ONMpAasCh HA [K-2.2. YMmeeT 3pPpeKTUBHO UCIIOIB30BATh

UH(POPMALIMOHHYIO U UH(pOPMAaIMOHHO-

O6ubauorpaduueckyro KOMMYHHKAI[IOHHbIE TEXHOJIOTHH JIJIs

KYJIBTYpPY, UCIIOB3YS peleHHs] CTaHIapTHBIX 3a/1a4

MH(OPMaLMOHHO- npodeccuoHanbHOMN NeSTENHOCTH C

KOMMYHHKAIIHOHHbIE y4eToM TpeOOBaHUI

TEXHOJIOTHUH U MHGOPMAIMOHHON 0€30MaCHOCTH

YYUTBIBAsi OCHOBHBIE [K-2.3. HmeeTt npakTUYEeCKU OTBIT pabOTHI €

TpeOOBaHUS
UH(POPMALIMOHHOM
0e30MacHOCTH

HH(OPMAIMOHHBIMHU peCcypcamMu H
WHCTPYMEHTAMH B paMKax CBOeH
PO eCCHOHAIBHON JIEATENHPHOCTH B
obnactu pa3paboTku, coOnroaas
TpeOoBaHUS NHPOPMAITUOHHOM
0e30macHOCTH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, aKaeMUYeCKHE YAChI
m/ Ounas ¢popma
n AyautopHas
padorta
HanmenoBanue TKY
pa3nesia AMCUUTLIMHBI .
= (TeKkyLMii KOHTPOJIb
(MonyJis) = ) Kontpoan CamocrosiTeibHas yenenaeMocTH)
= = padora
= S
1 | Beegenwne B Rust, 6 4 2 32 Jlomarnee 3amanue
OCHOBHBIC 0COOCHHOCTH KonTponbHas pabora
SI3BIKA
2 | Nopaep:kka MPOEKTOB 6 4 2 32 JlomaliHee 3a1aHue
Ha Rust KonTponbHas pabora
3 | ApxuTekTypa, maMsTh U 8 6 2 32 HomartrHee 3aganue
MHOTOIIOTOYHOCTh KouTposbHas padora
4 | MeTanporpaMMHpOBaH 8 8 2 34 JomarHee 3amaHme
ne u Mexanu3mbl FFI u KouTposbHas pabdora
Unsafe
3auem 2 [Tpoekt
Hmozo: 28 22 10 130
Oo0vem oucyuniunst 190
(moodynsa) (8 ax. u.)
Oovem ouCUUnIUHbL 5
(mooyna) (8 3au. eo.)

4. CopepxaHue 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 Bnanenvie 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
MmuoronorouHocts ¢ Tokio
4 MeranporpaMMupOBaHHAE U Yriny0neHHoe u3ydeHne 1o MPOIIeIIeMy MaTepPHAaIbI
mexann3mbl FFI u Unsafe Acunxponnbiit Rust u Cetn
Unsafe Rust u FFI
CucteMHoe niporpammupoBanue U Bare-Metal
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

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

2. Kna6nux, 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 : 3JeKTPOHHBIA.
- URL.: https://znanium.com/catalog/product/2122896.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepUallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIIMM MTPOTHBOIIOKAPHBIM TPAaBUJIaM M HOPMaM M 00ECTICYMBAOIIEH MTPOBEACHNE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEI0BATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIAIOT COOON yueOHbIE ayAUTOPUU ISl IPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IloMemeHuss yKoOMIIJIEKTOBaHb! ClIEHUAIN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHMHU CPEICTBAMH OOYUYEHHsI, CITYXKAIIUMH JUIsl TPEICTABICHUS YIeOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenne AucumInHbl (MOayIs) 00ecrieYuBaeTCs B YYCOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMH U CTYJIBSIMHU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUMaIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUYasi JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomMerieHus 17151 CaMOCTOATENBHOM paboThl 00y4arOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUTE WCTIOJh30BAHWSI WHBATUAAMHU M JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI,
OCHAIIIEHBl KOMITBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTH «MHTepHeT» U
obecrieueHneM  JOCTyla B JJIEKTPOHHYIO  HHGOPMAIIMOHHO-00pa30BaTEIbHYI0  Cpedy
YHuBepcurera.

OOyvaromMMcsl MpeNoCTaBlIsAeTCs JOCTYN (B TOM 4YHCIE YJAlI€HHBIN) 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 HaumeHnoBaHue nmopraJjia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 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 odbpasosanue” | https://www.edu.ru/

6. | Uudopmarnmonnas cuctema "Equnoe okno qoctyma | 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
IPOrPaMMHOr0  OO€cleueHusl, COBPEMEHHbIE NpodeccuoHalbHble 0a3bl  JaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInnensuonHoe / cBOGOIHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, 3apyOeiKHOE JIMICH3UOHHOE

Server)

Bpay3sepsbI:

Supexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacupoCTpaHsIeMoe

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 | sapyGesxuoe | nuuensnonHOE
CnpaBoYHO-NIPABOBbIE CHCTEMbI:

Koncynprantllimtoc: cipaBouyHO-IIpaBOBasi | OTEYECTBEHHOE JIMIEH3UOHHOE

cucTeMa

Cpe/cTBa 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 pacnpocTpaHsIeMoe
Anaconda 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacIpOCTPaHIEMOe
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CopelliaSim 3apyOexHoe CBOOOJHO pacmpocTpaHsIeMoe
Google Colaboratory 3apy0exKHOoe cBOOOHO pacIpOCTpaHIEMOE
IlakeThbl NPOrpaMMHBIX CPEICTB H OMOJIHOTEK:

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

Zotero | 3apyOexxHOe | CBOOOJTHO pacIpoCTpaHsIEeMOe
CepBuCHI H CJTYKOBI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOexkHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeTtoanuyecKkue H OlleHOYHbIE MATEPHAJIBI

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

B nponecce u3yuenus aucuuruinabl (Moayis) «Pa3paborka Ha Rust» B paMkax Tekyuiero
KOHTPOJISI YCIIEBAEMOCTH UCHOIB3YIOTCS TaKue BUIBI YUeOHOI paboThI, KaK JIEKIIUH, CEMUHAPBI,
JIOMAIITHUE 3a/1aHus, KOHTPOJIbHBIE PAa0OTHI, POEKT, & TAKIKE Pa3IMYHbIC BUABI CAMOCTOATEIHHON
paboTel OOywarouMxcs MO 3a/JaHUI0 MPENojaaBaTess, HalpaBl€HHblE HAa pPa3BUTHE HABBIKOB
npoecCHOHANBHOM JIEKCUKH, 3aKpEIUIeHuEe MPAKTUYECKUX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — CHCTEMAaTHYECKOE, IIOCIEAOBATEIBHOE, MOHOJIOTUYECKOE  M3JI0KEHHUE
npernoiaBaTeseM yueOHOTo MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nmekuuii peKOMEHIYETCs BECTH KOHCHIEKT JIEKLMH: KpPaTKO U CXEMAaTU4YHO
(UKCUPOBATh OCHOBHBIC HJEH, BBIBOABI U OOOOIIEHUS JICKIMU; BBIACISATH Ba)KHBIE MBICIIH,
KIIFOYEBBIE CIIOBAa M TEpPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepHallbl, KOTOPHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIONBITATHCA HAUTU OTBETHI B PEKOMEHIOBAHHOM suTepaTtype. Eciu
pa3zoOpaThCcsi B MaTepuane HE yAaercs, cieayeT chopMyiaupoBaTh BOINPOC M 3a4aTh €ro
MIPEMNO0/IaBaTeII0 Ha KOHCYIbTAIIMU WUJIM BO BPEMsI CEMHUHAPCKOTO (MPAKTHYECKOTO) 3aHSATHUS.

Cemunap — 310 (hopma yueOHOM IesATeTbHOCTH, IPOBOAUMAs B Y4€OHOM 3aBEJEHUU IO/
PYKOBOACTBOM IMpemojaBaTesii, TI/€ CTYACHThl AaKTUBHO YYacTBYIOT B OOCYKIEHUSX,
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. Takxe MOJE3HO MOATOTOBUTH BOIPOCHI U WU ISl OOCYKIEHUS, YTO TMOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBINOJHEHMs. PekoMeHyeTcs pa30ouBaTh 3a7jaHus Ha 3Tambl, YTOOBI
n30eKaTh TEPErpy3Kd M JIydlle YCBOUTh MaTepHall, WCIOJIh30BATh pPA3IMYHBIE HCTOYHUKU
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUS TEMBI.

Koumponvnasa paboma — nuceMeHHas paboTa ¢ Ha0OpoM 3a/1a4, KOTOpPbIE HYKHO PELIUTh 3a
OTPaHUYEHHOE BPEMS.

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

Ilpoexm — wuccrnenoBarenbckas pabora MO JTUCHUILUIMHE (MOXYNIO) M Ipe3eHTalus
pE3yJIbTaTOB.

Jls ycnemHoi NoAroTOBKY K MPOEKTY PEKOMEHIYEeTCs: YETKO ONPEAETIUTh UEeH U 3a1a4l
IPOEKTa; COCTABUTh IUIaH pabOThl, pa30MB MPOEKT HA 3TAIlbl C YKa3aHUEM CPOKOB BBIMOJTHEHUS
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KQKJ0T0 W3 HUX; MCIIOJIb30BAaTh Pa3HOOOpa3HbIC UCTOYHUKHA MH(POPMAIIUH W WHCTPYMEHTBI JIIS
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 JUCIUTUTHHBI (MOIYIIS).

B nporiecce camocTosTeNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAHHBIMHU
MaTepHralaMH NP MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCTIEKTaMH JIeKIIui (00paboTKa TeKCTa), MOBTOPHOE M3YUCHHUE YUCOHBIX MAaTEPUAIIOB TIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YI€OHO-HUCCIIEI0BATEIBCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kputepun nosyuyeHusi ypoBHsi M OlleHUBaHUA COPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunnne «Pazpadorka na Rust»

OueHuBaHue ypoBHSA Y4€OHBIX JOCTHXKEHUH, OOYYarOMIMXCsA MO TUCIHUIUIMHE (MOIYIIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTeCTaIUH.

IIpome:xyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZYJIO) OCYIIECTBIseTcS B (opme
3auema, IPU STOM IIPOBOAMTCS OI[CHKA KOMIICTCHIIUN, CPOPMUPOBAHHBIX TIO JUCIHILTAHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIOJIB3YETCS JICCATUOAIIbHAS IIIKaJla OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAUIIMOHHOU
NATUOAIIPHOM IIKAJION cienyromuM 00pa3oM, eciu MHOE HE YKa3aHo B CUIIa0yce NUCHUILIMHBIL:

JecaTubannbuas IlarudannbHas OO0mas xapakTepucTHKA pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 10 JUCHHUILINHE (MOLYJII0)

10 OTan4Ho 3auTeHo CTyZeHT MONHOCTBIO BIAACET 3HAHUSIMU,

9 OTIIMYHO 3ayTeHoO U310 KEHHBIMU B pa60qel71 InmporpaMmme, 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 HWHTEPIPETUPYET
pe3yabTaThl aHAJIU30B u OpyTHX
UCCIIEZIOBAHUH, a TAaKXKe PEIIaeT CIOKHBIC
3agauyd. CTyOeHT XOpOWIO 3HAaKOM C
METOJaMH HCCIEOBaHUsI, HEOOXOIUMBIMU
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 o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)

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
aHAIM3UPOBATH, CpaBHHBATb,
KJIacCU(pUIMPOBATH, 00001m1aTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTHU3HPOBATH
W3YYCHHBIM  Marepual, BBIACHAS  €ro
KIIFOYEBBIE  aCleKThl W YCTaHaBIWBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3H.
DopMynHpyeT CBOM OTBETHI, yBEPEHHO
UHTEPIPETUPYET PE3yNIbTaThl AHAJIU30B H
JIpyTUX HCCIIEIOBAaHUM, a TaKXe pelIaeT
CJIOXHBIE CUTyallMOHHBIE 3a1adu. CTyIeHT
XOPOIIO 3HAKOM c METOJIaMHU
WCCIICTOBAHMUS, HEOOXOAVMBIMH  JJISt
MPAKTHYECKON MEATENhbHOCTH, U yMeEeT
CBA3bIBATH TCOPETUICCKHUEC ACIICKThI
mpeaMeTa ¢ MPaKTHYECKUMHU 3a/1a4aMu.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHnt obnamaer 0a30BBIMH 3HAHHSMH

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

Y UCIIOJIb3YeT HETOUHbIC (hOpMyITUpOBKH. B
XO0l€ OTBETOB OH JOIMYCKaeT OLIMOKH,
Kacarougecsi cytd BompocoB. CTyneHT
CIIOCOOEH pelaTh TOJBKO CaMble MPOCTHIE
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

nmpernogaBareiib  3a4acT JOIMOJIHHUTCIILHBIC
HaBOJAIINE BOIIPOCHI.

Jucuunnuna (Monyins) «Pa3zpaboTka Ha Rust» orieHMBaeTcs ciaenyromuM oopazom:

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

PEUIUTD 3a OIrPAaHNYCHHOC BPEMS

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

®opmyJia pacuyéTa MTOrOBOM OLEHKHM MO AucuunaIuHe (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».

ONEeKTPOHHBIA JOKYMEHT



Texkyuuii KOHTPOJIb YyCIIEBAEMOCTH 00y4al0IIMXCH M0 JUCHUIJIMHE (MOILYJII0)
IIpumepHbIe JOMAILIHUE 3aJaHUS
Jomamnee 3aganue 1: OcuoBbl 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 ¢ mosmsimu 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. HcnpaBbTe OMMOKY C MOMOIIBIO 3aMMCTBOBaHUS (&String) U MOSICHUTE, TIOYEMY
3TO paboTaeT;

7. 3akOMMHUTBTE HM3MEHEHUs, OTHpaBbTe 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 moaynp shapes, comepkamuii mnepeuuciieHue Shape W CTPYKTYpPbI
Circle, Rectangle;

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

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

5. Hamummure MOIyIbHBIE TECTHI JUISI TMPOBEPKH KOPPEKTHOCTH BBIYHCIICHHS
TUTOIIA/IH;

6. CosznaiiTe JOKYMEHTAIIMOHHBIE KOMMEHTAPHH M CTEHEPHUPYWUTE JOKYMEHTAIHIO C
nomortikto cargo doc --open;

7. 3akommuTBETe B BeTKy feature/modules-testing u cosmaiite 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 acCHHXpOHHOE MPUIIOKEHHE C MCIIOJIb30BaHUEM toKio, KOTOpOe Kax/ble
3 CeKyHJIbI BEIBOJIUT COOOIIIEHNE B KOHCOJIb;

3. Peanu3yiite kaHam mpsc, Mo KOTOPOMY OAMH IOTOK OTIPABIISAET JaHHbIE, a IPYTOil
ux o0pabaTbIBaeT;

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

5. Hanummre 6e3omacHyro 0OEpTKY Halx 3TOoM (yHKIMEH, 4ToObl CKpbITH unsafe
JIOTHKY;

6. JloGaBbTe nOrMpOBaHME C MOMOLIbIO tracing uiaM log, 4YTOOBI OTCIEXHUBATH
BBITTOJIHEHHUE 33]1aY;

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

MMOSICHEHHEM, KaK oOecrieueHa 0e301acHOCTb.

IIpuMepHOe onMcaHue 32JaHUSI U KPUTEPUH OLleHUBAHUS K MPOEKTY
Lesas nmpoekTa: pa3paboTaTh CHCTEMHOE TIPHUIIOKEHUE Ha s13bIKe Rust, 1eMoHCcTpupYytoriee
riyOoOKoe TIMOHMMaHUEe MOJENH NaMsTH, BIAaJEHUS, MHOTOMNOTOYHOCTH, ACHHXPOHHOTO
BBITTOJIHEHUSI ¥ B3aUMOJCUCTBUS C HU3KOYPOBHEBBIMH KOMIIOHEHTAaMH, a TaK)Ke NMPUMEHEHHE
COBPEMEHHBIX MPAKTUK MPOSKTUPOBAHUS U TECTUPOBAHUSI.

ONEeKTPOHHBIA JOKYMEHT



3agaun, KOTOpPbIe HEOOXOUMO BHIMOJHUTH CTYAEHTY:

— CO3J1aTh MPOEKT C HCIoib30BaHueM Cargo W HacTpOUTh pabodyee MPOCTPAHCTBO
(workspace) nist pa3aeneHus OMHaApHOTO U OMOJIMOTEYHOTO KO/Ia;

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

— MPUMEHHUTh KOHIICTIIIMY BJIAJICHUSI M 3aMMCTBOBaHUs JJisi Oe30macHOW mepeaadn
JAHHBIX MEXIY QYHKIUAMU 0€3 KOITMPOBAHUS;

— peanu3oBaTh TPEUTHI Ui OmpenesieHus: OoOmIero TOBeACHUs (HAmpuMmep,
Processable, Serializable) u ucrons3oBaTh 06001IeHNS 1J11 YHUBEPCAIBHBIX (YHKIINH;

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

— ucrnonb3oBaTth ymHbIe ykazarenu (Rc, RefCell, Arc, Mutex) mns ympaBiaeHus
paszesnsieMbIM COCTOSITHUEM M BHYTPEHHEU N3MEHIEMOCTHIO;

— peanM30oBaTh MHOTOIIOTOYHOE MPHIIOKEHUE C ucmoiib3oBanueM std::thread wmm
tokio, BKITIOUaromiee nepenavdy JaHHBIX Yyepe3 KaHaJIbl mpsc;

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

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

— HaAIMcaTh MOJYJIbHBIC, MHTCTPAIIMOHHBIC U JOKYMEHTAIIMOHHBIC TECTHI, 3aITyCTUTh
X C IOMOIIBIO cargo test;

— NO0aBUTh JIOTUPOBAHHE C TIOMOIIBIO tracing wim log Ui 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 oueHUBaHHUS MPOEKTA:

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

— UCIIOJIb30BAaHUE YMHBIX YyKasarelieil W TNPUMUTHBOB CHHXPOHHU3AIUH LIS
TIOCTPOCHUSI TOTOKOOE30ITACHBIX CTPYKTYP JaHHBIX;

- peanu3anus MHOTOIMOTOYHOTO W ACHHXPOHHOTO KOJa C IPEIOTBPAIICHHEM
COCTOSIHHI TOHKHU U B3aUMHBIX OJIOKHPOBOK;

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

- KAuecTBO KOJa W MPOCKTHOM CTPYKTYPBI: MOIYJIBHOCTh, TECTHPOBAHUE,
JOKYMEHTAIIHsI, COOTBETCTBUE CTaHIapTaM Rust.

IIpumepHbIe 3a1aHUSA 1JIs1 KOHTPOJIbHON PadoThl

1. OObsicauTe, Kak Monenb BiageHus (ownership) B Rust mpenoTBpamiaer yreuku
namsiTH ¥ JIBOWHOE OcBOOOXIeHHe. [IpuBenuTe mpuMep Tepeaadyd BIAJCHUS TP Iepernade
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 pasnuny mexay &T, &mut T, String u &str. [lpuBenure npumep, riue
UCIIOJIb30BaHUE 3aMMCTBOBaHMUS (&) 1M03BOJIIET U30€XkKaTh epeMelleH s BIIaIeHUsI.

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. OO0BsicHUTe, 3a4eM HYXXHBI TpeiThl B Rust. Peanusyiite Tpeiit Loggable, koTopsrit
BBIBOJIUT COOOIIIEHUE B KOHCONb. Peanu3yiite ero as ctpykrypsl User.

6. Co3znmaiite moayab utils ¢ pynkmueit is_even(n: 132) -> bool. [ToakmrouuTe MoTyIb
B Main.rs W BBI30BUTE (QYHKUUIO. YKaXHTE, KaK HACTPOUTH CTPYKTYPY IMpoeKTa ¢ pabounm
IIPOCTPAHCTBOM.

7. Hamummre mnpumep wucmonb3oBanusi Rce<RefCell<T>> nmns  co3manus
pa3enseMoro U3MEeHsIeMOr0 COCTOSIHUSI MEX/1y HECKOJIbKUMU BiagenbluamMu. O0bscHUTE, 3a4eM
HYKHBI 00a TUIa.

8. Onumute, Kak lifetimes momMoraroT KOMIMISTOPY MPOBEPATH BATUAHOCTD CCHUIOK.
[TpuBeauTe nmpuMep GyHKUIMHU C aHHOTaLMeH BpeMeHH xu3Hu: fn longest<'a>(sl: &'a str, s2: &'a
str) -> &'a str.

9. HanumuTe acuHXpoHHYIO (QYHKIMIO C UCIIOTIB30BaHUEM tokio, KOTopast Kaxable 2

CEKYH/IbI BBIBOJIUT B KOHCONIB "TuHK". 3amycTtute €€ B main ¢ moMoIisko tokio::spawn.

10.

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

OObsicauTe, 3aueM ucrosib3yercs unsafe B Rust. Hanumure npumep BwizoBa C-

3anaHus AJ1sl MPOMEKYTOYHOM ATTECTAIMM MO JMCUMILINHE (MOLYJIIO)

Ne o/t 3amanme OtBer KomMmnerennust
1 | Kak Ha3pIBaeTcsd MEXaHU3M YyIIpaBJIeHUs NaMAThio B | Biagenue / ownership YK-1

Rust, ucknrouatomuii coopiuk Mmycopa?

2 CKOJIBKO U3MEHSIEMBIX CCBUIOK Ha JAHHBIE MOKET oxnuHa/ 1 TIK-1
CYIIECTBOBATh OJHOBPEMECHHO B OJTHOM 001acTu
BUIUMOCTH?

3 Kak Ha3piBaeTCst KOHCTPYKIHUS ISl TPYIIITHPOBKH CTpyKTypa / struct YK-1
Pa3HOTHITHBIX JAHHBIX?

4 Kakoii T 1aHHBIX MO3BOJISIET 337aTh HA0OP Mepevuciienue / enum YK-2
WMCHOBAHHBIX BAPUAHTOB?

5 Kak Ha3piBaeTcs MEXaHU3M OITpeIeIeHNs O0IIEeTo TpewT / trait VK-2
MOBEJICHHUS JIJIsl Pa3HBIX THIIOB?

6 Kak Ha3pIiBaeTcst BOSMOKHOCTD ITHCATh KO, IS 00001eHns / OIIK-1
THUIIOB, KOTOPbIE OVAYT YKa3aHbl MO3Ke? JUKCHEPUKHU

7 Kak Ha3piBaeTcst eMHUIA OpraHU3aIH KOJa B Moyib / module [K-2
Rust ans nakancynsuu?

8 Kakoit arpuOyT nConb3yeres s 0003HauCHHS #[test] I1K-2
¢byHKIMu Tecra?

9 Kaxo# yMHBII yka3zaTenab HCIIOJIB3YETCS IS Box YK-1
OJTMHOYHOTO BJIJICHUS JIAHHBIMH Ha Ky4e?

10 | Kakoii Tim obecreunBaeT BHYTPEHHIOKO RefCell OIIK-1
MyTabeIbHOCTh B OJJHOIIOTOYHOM KOHTEKCTE?

11 | Kak Ha3bIBaeTCsl aHHOTALMS, TaAPaHTUPYIOLIAst BpEMsI )KHU3HH / OIIK-1
BaJIMIHOCTH CCHLIOK? lifetime

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

13 Kakas Onbsinoreka siBJIsSI€TCS CTaHAapTOM ISt Tokio VK-1
acMHXpOoHHOCTH B Rust?

14 | Kakoe KJ1104€BO€ CJIOBO 0003HAYAET ACHHXPOHHYIO async [K-1
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¢dbyHKUIHI0?

15 Kak Ha3biBaeTcs OJIOK KOJ1a, T¢ OTKJIFOYATCS unsafe VK-1
MIPOBEPKHU 0€30IMACHOCTH KOMIMIISITOpa?

16 Kaxk Ha3pIBaeTCst MEXaHU3M B3aUMOIECHCTBUS C FFI VK-2
KOJIOM Ha si3b1ke C?

17 | Kakoii ymMHBIH yKa3aTelb UCTIONb3YETCs IS Arc YK-2
MOTOKO00E30IIacHOTO TOICYETa CCHUIOK?

18 | Kakoif npUMHUTHB CHHXPOHU3AIIMH 00ECTICUNBACT Mutex OIIK-1
B3aMMHOE MCKII0UeHUe?

19 | Kakoif MexaHH3M UCTIONB3YETCs JIIS Iepeadn kaHanbl / channels IK-2
JIAHHBIX MEXKJY IOTOKaMH?

20 | Kak Ha3pIBaeTCS MEHEKEP MAKETOB M COOPIIHK Cargo [K-2

npoexToB B Rust?
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