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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamMma gucHUIUIMHBL (MOAYyssA) «MHOIOIOTOYHOE IPOrpaMMUPOBAHUE
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBbIE HayKu», mpoduis «IIpukiagHoil HCKYCCTBEHHBIN MHTEIEKT», YTBEP)KICHHBIN
nprka3oM MHHHCTEpCTBA HayKu U BbIciIero oOpasoBanusi Poccuiickoit @enepannu Ne 807 ot
23.08.2017 rona.

N3yuenne IUCHUIUTUHBI (MOAYINsi) «MHOTOMOTOYHOE NPOTrPaMMHUPOBAHHUE» MO3BOJISET
CTYAEHTaM OBJAJETh KIIIOUEBBIMU HABBIKAMM Pa3pabOTKU (PPEKTHUBHBIX U MACHITaOMPyEeMbIX
OporpaMM, 4YTO OCOOCHHO BaXXHO B YCJIOBHUSAX COBPEMEHHOTO MHOTOIPOIIECCOPHOTO
o0opynoBaHus. DTO 3HAHUE IOMOraeT H30eXaTh PacIpPOCTPAHEHHBIX OLIMOOK, CBA3aHHBIX C
MHOTOIOTOYHOCTBIO, U 00ECIEUNBACT CO3/IaHHE HAJIe)KHOTO MPOTPAMMHOTO OOECIIEYECHHUsI, YTO
ABJISICTCSA BaXXKHBIM aCIIEKTOM B Oyayieil npodeccuoHanbHON NesTeIbHOCTH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosias nucuumnianHa (Moayiib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIIBIOTEPHBIE HAYKH», MPOQPHITH
«[IpuknagHON# MCKYCCTBEHHBIM HMHTEIUIEKT» M BXOAUT B BapHaTHBHYIO 4acTh bioka 1,
dopMHpyeMyr0 ydacTHHKaMH 00pa30BaTEeIbHBIX OTHOIICHUH, KaK TUCIMIUTMHA 10 BBIOOPY.

Jucnunimza (MOAY/b) JOCTyIHA JUIsl u3yueHus Ha 3 wiu 4 kypce B 5, 6, 7 unu 8 cemecTpe
Ha BBIOOD.

Heab u3ydyeHuss AUCHUNIMHBI (MOAYJISI): 3aKitoyaeTcs B (POPMUPOBAHUM TOHUMAHMS
npo0JieMbl CHUHXPOHMU3ALMM M TOHKM JaHHBIX B MHOTONOTOYHBIX TPUIOKEHHIX, HABBIKOB
HCCIICAOBaHUA pC€ain3allui IMPUMUTHUBOB CUHXPOHM3AaUU W WX MNPUMCHCHHUA IJIA pa3pa60TKI/1
HAJICKHBIX MHOTOIIOTOYHBIX PUIIOKEHUHN U CEPBUCOB.

3agaum n3y4yeHus TUCHUILIMHBI (MOYJIs1):

— HU3BYYHUTH OCHOBHBIC KOHIICIIIIUN MHOI'OITIOTOYHOCTH, BKJIFOYasda MEXaHU3MBbI
CUHXPOHMU3AlIUHU, TAKUEC KaK MBIOTCKCHI, ceMa(bopH " YCIIOBHBIC HepCMeHHBIC;

— OCBOWTH METOJbI TMPEAOTBpAIIECHUS TNPOOJIEM, BO3HHKAIOIIUE B MapalIeIbHOM
IpOorpaMMHUpPOBaHUH;

— pa3BUTh HAaBBIKM aHAJIW3a W NPUMEHEHUs MAaTTEPHOB CUHXPOHU3ALMH B pealbHBIX
IMMPUIIOKCHUAX, a TAKKE Pa3BUTHUC YMGHHf/JI 10 OTJIaAKE U OIITHUMMH3AIINU MHOI'OIIOTOYHOI'O KOAA.

B pe3ysbTare 0cBOCHUSI AUCHUILIUHBI (MOXYJIs1) 00y4ar0MiiCsl T0JIZKEeH:

3HamMb:

— pacnpocTpaHeHHBIE MPOOJIEMbl TOHKH JTaHHBIX;

— yCTpOﬁCTBO IMPUMHUTHUBOB CI/IHXpOHI/I3aIII/II/I;

ymemb:

— MPUMEHATh MEXaHU3Mbl CHHXPOHH3ALIUH;

— pealu30BBIBaTh CTPYKTYPHI JAHHBIX U AJITOPUTMBI, UCIOJIb3YEMbIE B MHOTOIIOTOYHOM

MpOrpaMMHUpPOBAHUU;
enademy:
— HaBBIKOM peaJli3allii HAJEKHBIX MHOTOIIOTOYHBIX IPOTPaAMM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Kommnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHUS IUCHHUILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Kox u conep:xxanue
KOMIEeTeHIH U

HNHaMKaTop KOMIETeHIUH U NepedeHb IVIAHUPYeMbIX
pe3yJIbTATOB 00y4eHHs 110 JMCUMIIMHE (MOAYJII0)

VYK-1. Criocoben
OCYIIIECTBIISIT TIOKCK,
KPUTHYECKHI aHAJIN3 U CHHTE3
HHPOPMAITUH, TIPUMEHSTE
CUCTEMHBIN MOAXO0M IS
pelleHNs TIOCTABIEHHBIX 33124

VYK-1.1. 3HaeT MeTo bl TOMCKA U aHANKM3a UH(pOpMaIMK B 00JIacTh
pa3pabOTKH, OCHOBHbIE NPUHIUIIBI KPUTUIECKONW OLIEHKH
HCTOYHUKOB HH(GOPMALIUH U UX PEIIEBAHTHOCTH.

VK-1.2. YMeeT KpUTHUIECKH OIICHUBATh NICTOUYHUKH HH()OPMAITUH 1
CHHTE3UPOBAThH JaHHBIC U3 PA3IMUYHBIX UCTOYHUKOB JJISl PEIICHUS
3a/1a4, MPUMEHATh CUCTEMHBIN TIOJIXO/ K aHAIH3Y U PEIICHUIO
KOMIIJIEKCHBIX MPOOJIeM.

YK-1.3. IMeeT nmpakTU4ecKuii OMbIT pabOThI C COBPEMEHHBIMHU
WHCTPYMEHTAMH U TEXHOJIOTHSIMHU /7151 00paboTku nHpopmanuy,
(GOpMYIHPOBAaHUH U CTPYKTYPUPOBAHUH 33/1a4 HA OCHOBE
MTOJTYICHHON HH()OPMAITHH.

VK-3. Crocoben
OCYIIECTBIISATH COIMATBEHOE
B3aMMOJCHCTBHE U
peaan30BhIBAaTH CBOIO POJIb B
KOMaHjie

(coomeemcmayem

VHK-02)

VK-3.1. (YHK-02.01.) IIpuaumaet yyacTue B IpynIoBOM
B3aUMO/ICHCTBUH B X0/1¢ TIPOo(ecCHOHANTBHOM NesITeTbHOCTH
(6a30BBIH)

YHK-02.01.01. ¥V-1. IIposiBnger noHuMaHue CBOEH pojN B KOMaH/e
YHK-02.01.01. ¥-2. YMeeT sicHO BbIpakaTh CBOM MBICIIH B TPYyIIIIe
YHK-02.01.01. ¥-3. CnocobeH ciymaTts ¥ YIUTHIBATh MHEHUS
JPYTUX y4aCTHHUKOB KOMAaH/BbI.

YHK-02.01.01. V-4. YMeeT naBath KOHCTPYKTHBHYIO 00paTHYIO
CBSI3b

YHK-02.01.01. YV-5. YMmeer paboTaTh B KOMaH/E, IPOSBIATH
WHUIIMATHBY U TIOJICPKUBATH KOJUIET

YHK-02.01.01. YV-6. O6nanaer HaBbIKAMH pa3peeHHs
KOH(JIMKTHBIX CUTYalli U IIOMCKa KOMIIPOMHUCCOB
YHK-02.01.01. 3-1. 3HaeT 0cHOBBI KOMaHHOH pabOTHI, POJTU H
OTBETCTBEHHOCTH Ka)JIOTO YYaCTHHKA.

VYK-3.2. (YHK-02.02.) IIposiBnsieT TUAEpPCTBO U OCYIIECTBIISET
HacTaBHHYECTBO (0a30BBIi)

YHK-02.02.01. Y-1. YMeeT MOTUBUPOBATh U BAOXHOBIATH KOMAaHIY
JUISL TOCTHOKEHUS 001X 1eei

YHK-02.02.01. Y-2. CnocobeH opraHu30BbIBaTh pabOTy IPYIIIIbL,
pacrpenensiTh 00s3aHHOCTH U KOHTPOJIUPOBATH BBHITIOJHEHHUE 3a]1a4
YHK-02.02.01. ¥-3. YMeeT AenuThcs 3HAHUSIMHU U OTIBITOM,
OKa3bIBaTh MOJAEPIKKY U OCYLIECTBISITh HACTABHUYECTBO KOJIJIETaM
YHK-02.02.01. Y-4. CnocobeH npuHUMaTh OTBETCTBEHHBIE
peleHHs ¥ IEMOHCTPUPOBATH MPUMEP MPOoQecCHOHATN3IMA
YHK-02.02.01. 3-1. 3HaeT OCHOBBI JIHJIEPCTBA, MOTUBAIUH U
KOMaHJ000pa30BaHUs

YHK-02.02.01. 3-2. 3naet npuHIUTH 3¢ (HEKTUBHOTO
HACTaBHUYECTBA U Pa3BUTHS IepcoHaa

YHK-02.02.01. 3-3. 3aeT MeTobl OLEHKH d3PPEKTUBHOCTH PabOTHI
KOMaH[Ipl M MHIMBUAYaJIbHBIX YIaCTHUKOB

OIIK-6. Crrocoben
pa3pabaTeIBaTh AITOPUTMBI U
KOMITBIOTEPHEIE TPOTPaMMBI,

OIIK-6.1. 3HaeT NpUHIIUIIBI ANTOPUTMH3AINH, OCHOBHBIE CTPYKTYPBI
JTAHHBIX, TTAPATUTMbI IPOTPAMMHUPOBAHUS, METOJIBI Pa3pabOTKH,
TECTUPOBAHMSI M OTIAIKH KOMIIBIOTEPHBIX IPOTPaMM.
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MPUTOAHBIC IJId
MIPAKTUYECKOTO IPUMECHCHHU A

OIIK-6.2. YMmeer pazpaOaTbIBaTh, JOKYMEHTUPOBATh, TECTUPOBATH U
OTJIa)KHBATh aJITOPUTMBI X KOMITBIOTEPHBIE TIPOrPAMMBI, IPUTO/THEIE
JUTSL IPAKTUYECKOr0 IPUMEHEHHSI, C UCIOIb30BaHMEM COBPEMEHHBIX
SI3BIKOB U Cpejl pa3pabOTKH.

OIIK-6.3. MeeT MpaKTHYECKUH OTBIT Pa3paboOTKH 1
COIIPOBOK/ICHUSI KOMIIBIOTEPHBIX MPOTPAMM U MPOTPAMMHBIX
KOMIUICKCOB JIJIsl peIICHUS TPUKJIATHBIX 3a]1a4.

[IK-A3. Cnocoben
MPOBOJIUTH AHATUTHICCKUE
MCCIIEIOBAHUS C TIPUMEHEHHEM
TEXHOJIOTHH OOJBIINX TAHHBIX

MITK-/TA3.2. — O6ecrieyrBaeT COOTBETCTBHE PE3Y/IHTATOB aHAIN3a
Om3Hec-3ama4aM 3aKa3dnKa

(cpemumtii)

IITK-/TA3.2. 3-1. 3HaeT MeTobI IepeBoia OU3HEC-TPEOOBAHUH B
AHAINTUYECKHE 33291

[ITK-/1A3.2. 3-2. 3HaeT KIToueBble ON3HEC-METPHUKH B IPEAMETHOM
obnactu

[IITIK-P5. Crnocoben
pa3pabaTeIBaTh TPEOOBAHMS H
MPOSKTUPOBATH MPOrPAMMHOE
obecrieueHme

[ITK-P5.1. Ananu3upyet BO3MOXKHOCTH peai3anun TpeOoBaHUH K
KOMITBIOTEPHOMY IIPOTPAMMHOMY OOECIIEUECHUIO

(cpenHuit)

[IITK-P5.1. 3-1. 3HaeT BO3MOXKHOCTH CYIIECTBYIOIICH MPOrpaMMHO-
TEXHUYECKOU apXUTEKTYPHI.

[IIK-P5.1. 3-2. 3HaeT BO3MOKHOCTH COBPEMEHHBIX U
MEPCIEKTUBHBIX CPEJCTB Pa3paboTKH MPOrpaMMHBIX POTYKTOB,
TEXHUYECKUX CPEJICTB.

[ITK-P5.1. 3-3. 3naeT MeTo10I0TUN pa3pabOTKH KOMITBIOTEPHOTO
IPOrPaMMHOT0 00ECIICUEHHSI M TEXHOJIOTHH MTPOrPaMMHUPOBAHUSI.
[ITK-P5.1. ¥-1. YMeer npoBoANUTE cOOP U CHCTEMATU3AIIHIO
TpeOOBaHMI K KOMITBIOTEPHOMY IPOTPaAaMMHOMY 00€CIIeYeHHIO.
[IIK-P5.1. V-2. YMeeT BBISBIATh B3aUMOCBSI3U U JOKYMEHTUPOBATh
TpeOOBaHUs K KOMIIBIOTEPHOMY ITPOTPAaMMHOMY 00ECTICYEHHIO
[ITK-P5.1. Y-3. YMmeer BbIpaOaThIBaTh BAPUAHTHI PeaTn3allui
TpeOOBaHUI K KOMIIBIOTEPHOMY IPOrPaMMHOMY 00€CIIEUEeHHIO.

[ITK-P5.2. Pa3pabaTpiBaeT TeXHHUECKHE crienn(UKAINN Ha
MpOrpaMMHBIE KOMIIOHEHTHI M X B3aUMOJIeIiCTBHE

(cpenHuit)

IITK-P5.2. 3-1. 3naeT MeTOIBI U CpEACTBA MPOESKTUPOBAHUS
KOMITBIOTEPHOTO MPOTPAMMHOTO 00€CIIEYEeHHS.

[ITK-P5.2. 3-2. 3naeT METOJIBI U CPEACTBA IPOEKTUPOBAHUS
NPOrpaMMHBIX HHTEP(EHCOB.

IIK-P5.2. Y-1. YMeer BBIOUpATh CpeICcTBA pean3aiun
TpeOOBaHUH K KOMITBIOTEPHOMY POTPAMMHOMY 00ECTIEYEHHIO.
ITIIK-P5.2. ¥-2. YMmeer BeIpabaThIBaTh BApUaHThI PeANTU3alluH
KOMITBIOTEPHOTO IPOTPAMMHOT0 00eCTIeYeHH .

[ITK-P5.2. ¥-3. YMmeeT npoBOIUTH OLIEHKY U 00OCHOBaHHE
PEKOMEHIyEMBIX PELICHUH.

[IIK-P5.3. TIpoekTupyeT KOMIBbIOTEPHOE IPOrPAMMHOE
oOecrieyeHue

(TIpOIBUHYTHIHN)

IITK-P5.3. 3-1. 3naeT NpUHLIMIIEI TOCTPOECHUS U BUBI ApXUTEKTYPHI
KOMITBIOTEPHOTO IPOTPAMMHOT0 00eCTIeYeHHSI.

[ITK-P5.3. 3-2. 3naeT TMNIOBEIE pelIeHns1, ONOINOTEeKH
MPOrpaMMHBIX MOJyJIei, abI0HbL, KJIacChl 0OBEKTOB,
UCTIOJIb3YyeMBbIe MPH Pa3paboTKe KOMITBIOTEPHOT'O IPOrPaMMHOTO
oOecrieueHusl.

[ITK-P5.3. 3-3. 3HaeT HOPMATUBHO-TEXHUIECKHE JOKYMEHTHI
(cranzmapTsl), onpenensonre TpeOOBaHUs K TEXHUIECKOH
JOKYMEHTAIlMM Ha KOMIIbIOTEPHOE POrpaMMHOE 0OecreyeHue.
[ITK-P5.3. 3-4. 3HaeT METOBI U CPEICTBA MPOCKTUPOBAHUS
KOMITBIOTEPHOTO NPOTPAMMHOr0 00eCIIeYeHHUSI.
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IMIIK-P5.3. Y-1. YMmeer pazpaOaTeIBaTh U U3MEHSATH APXUTEKTYPY
KOMITBIOTEPHOTO TIPOTPaMMHOTO OOECTICUCHHS M COTJIACOBBIBATH €€ C
CHUCTEMHBIM aHAJIMTHKOM H apXUTEKTOPOM MPOrPaMMHOTO
obecrieyeHusl.

[ITK-P5.3. ¥-2. YMeeT npoeKTUpOBaTh CTPYKTYPhI JaHHBIX.
[ITK-P5.3. V-3. YMeeT MpoeKTUPOBATH MPOTrPaMMHBIC HHTEP(EHCHI.

[ITK-P5.4. BelnoaHsAEeT 1OTHYECKOE TPOEKTUPOBAHNE CUCTEMBI
(IpOABUHYTHIH)

[ITK-P5.4. 3-1. 3naet ycrpoiictBo u pyHKImonnpoBanue MT-
CHUCTEM/TIPOTyKTOB

[IIK-P5.4. 3-2. 3HaeT METOIBI MOACIUPOBAHUS U ONUCAHUS
ycTpoiictBa u ¢pyHKunoHUpoBanus UT-cructeM/TpoayKTOB, UX
yacTeil, 00ecTIedeHUs U OKPYKEHUS

IIITK-P5.4. 3-3. 3HaeT 6a30BbIe TEXHOJIOIUU B3aUMOJAEUCTBHS U
MHTETpalyy CUCTEM U KOMIIOHEHTOB

[ITK-P5.4. 3-4. 3naeT MeTo1bI QYHKITMOHATHHON TEKOMIIO3HUIINN
NUT-cucrem

[ITK-P5.4. ¥-1. Ymeer nexommno3supoBats UT-cucremsr u UT-
MPOAYKTHI Ha OACHUCTEMBI U 3JIEMEHTHI IOCTABKU

[ITK-P5.4. Y-2. YMeer onuceiBaTh HHTEP(HEHCH TTOTB30BATENS HA
JIOTUYECKOM YpPOBHE

[IIK-P5.4. V-1. YMeeT onuchIBaTh HHTETPALIUN CO CMEKHBIMU
CHCTEMaMH Ha JOTHYECKOM YPOBHE

[ITK-P6. Ciocoben
y4acCTBOBAThH B
MIPOMBINIIEHHOM pa3paboTKe
MIPOTPaMMHOTO 00eCTIeYeHHUS

[ITK-P6.1. PaGoTaeT B COOTBETCTBUH C TIPOMBIIIUICHHBIMH
METOOJIOTUSIMH Pa3pabOTKu

(cpenHuit)

[ITK-P6.1. 3-1. 3naet npuanmne! Agile n UX mpuMeHeHNE B
MIPOMBIIIIJICHHBIX TPOCKTAX.

[ITK-P6.1. 3-2. 3naeT nporneccs code review, IpUHITUATIBI
KOJUIEKTUBHOTO BlaieHns KoaoM (collective code ownership).
[ITK-P6.1. ¥-1. YMeer olieHUBaTh 00BEM 33J1a4U U CPOK €€
BBITIOJTHEHHSI, Y1aCTBOBATh B TUIAHUPOBAHUH CITPUHTOB.
[ITK-P6.1. Y-2. YMeer paboTaTh B KOMaHJE C UCIIOIh30BAaHHEM
WHCTPYMEHTOB YIIPaBJICHHS IPOCKTAMH.

[ITK-P6.2. Ucnonb3yeT HHCTPYMEHTHI TPOMBIIIIIEHHON pa3padoTKu
(cpenHuit)

[ITIK-P6.2. 3-1. 3naer npununs Continuous Integration and
Continuous Delivery (CI/CD).

[ITK-P6.2. 3-2. 3HaeT cucTeMbl MOHUTOPUHTA U JIOTHPOBAHUS B
NPOAYKTHBHOM Cpeze.

[IK-P6.2. ¥-1. YMmeer HacTpauBath notoku padot CI/CD.
IIK-P6.2. Y-2. YMmeer paboTaTh ¢ KOHTEHHEpHU3AIHEH 1
OpKECTpaLueH.

IITK-P6.2. ¥V-2. YMeeT HacTpanBaTb MOHUTOPHHT B IPOJYKTHBHOMN
cpeze.

[ITK-P6.3. Pa3pabaTpiBaeT MacIITaOUpyeMblii 1 ITOAIEPKUBAEMBII
KOJL

(TIpOIBUHYTHIHN)

[ITK-P6.3. 3-1. 3raet npunIunsl uuctoro koaa, SOLID, DRY,
KISS u ap.

IITK-P6.3. 3-2. 3HaeT NpUHLHUIIEI TPEIMETHO-OPUEHTHPOBAHHOTO
npoextupoBanus (I10I1) mporpaMmHOTO 0OECTICUCHUSI.

[ITK-P6.3. 3-3. 3naeT nmaTTepHbI MPOSKTUPOBAHUS M aHTUIIATTEPHBI.
ITIIK-P6.3. Y-1. ¥YMmeer pazpabaTbIiBaTh MOAYJBHBIA U TECTUPYEMBIH
MIPOTrPaMMHBINA KOJI.

[IITK-P6.3. Y-2. YMeeT BBITIOIHATh MOAYJILHOE, HHTETPAIIMOHHOE U
Harpy304HO€ TECTHPOBAHHE.
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[ITK-P6.3. Y-3. YMeeT npoBOANUTE pEPaKTOPUHT AT MTOBBIILICHHS
Ka4ecTBa KOJa.

[ITK-P6.3. V-4. YMmeer npumMensaTs npuHiuns! [1OII mpu
pa3paboTKe MPOrpaMMHOI0 O0eCIIeUeHHsI Ha SI3bIKaX
MPOrpaMMHUPOBAHUS BRICOKOTO ypoBHs abcTpakuuii u B LowCode n
NoCode cucremax.

[ITK-P6.4. YyacTByeT B pa3BepThIBAHUU U OJACPIKKE
MPOrpaMMHOT0 00eCTICUCHUS

(TIpOIBUHYTHIHN)

[IITIK-P6.4. 3-1. 3HaeT cTpaTerun pa3BepTHIBAHUS IIPOMBIIIICHHOTO
MPOTrPaMMHOT0 00eCTICUeHHS.

[IITIK-P6.4. 3-2. 3HaeT 0OCHOBBI paOOTHI ¢ 00JIAYHBIMH TTIATHOPMAMH.
[IIIK-P6.4. Y-1. YMeeT pa3BepThIBaTh MPUIIOKECHUS B 00JIaKe.
[MIIK-P6.4. Y-2. YMeeT 00HAapYKUBaTh U YCTPAHAITh HHIUACHTHI C
paboToil MPOIYKTUBHOTO NPOTPaMMHOT0 00ECTICUCHHSI.

[IIK-P7. Cnocoben
MIPUMEHSTh UCKYCCTBEHHBII
untennekt (UMW) mus
TeHepaLuy U OTJIAAKH
MIPOTPaMMHOI0 KoJa

MIIK-P7.1. IIpumenser UN-uHCTpYMEHTHI AJIs T€HEpaLun
IPOrpaMMHOr0 KoJa

(6a30BbIi1)

[ITK-P7.1. 3-1. 3naeT npuHIUIIEI pabOTH COBPEMEHHBIX
reHepatuBHblx MU-moaeneit nis reHepanuu Koaa.

[ITK-P7.1. 3-2. 3naeT orpaHuyueHus 1 pUCKH HcIob30Banus 1I-
reHepanun (6€30MacHOCTh, KAYeCTBO KOJIa, TUIIEH3UPOBAHUE).
[ITK-P7.1. Y-1. YmMmeet ¢hopMymupoBaTh KOPPEKTHBIE TEKCTOBBIC
3arpockl (IPOMTHI) JUTs FeHEepaliy KoAa.

[ITK-P7.1. ¥-2. Ymeer unterpuponats U-UHCTpyMEHTHI B cpeny
pa3paboTKu.

[IIK-P7.2. Ucnons3zyer U nns aHanu3a u OTIaAKU KOAa
(cpenmumii)

IIIK-P7.2. 3-1. 3naet Metoas! M1 -ananu3a xoxa.

[ITK-P7.2. 3-2. 3naeT popMaTsl ¥ UHCTPYMEHTHI JUIS
aBTOMAaTU3MPOBAHHOI'O TecTUpoBaHus ¢ 1MU.

[IIK-P7.2. Y-1. Ymeet HacTpauBaTh U-HHCTPpYMEHTHI TSI IOMCKA
YSI3BUMOCTEH.

IITK-P7.2. ¥-2. YMeer untepnperupoBaTh pekomennanuu MU no
VCIIPaBJIEHHUIO KOJIA.

[IIK-P7.3. Ontumu3upyet kKo ¢ nomombsio M

(TIpOIBUHYTHIH)

[II1K-P7.3. 3-1. 3uaet meToasl MM-onTMu3aum.

IITK-P7.3. 3-2. 3naeT kpuTepuu KauecTsa Koja, npumeHsiemsie M-
CHCTEMaMH.

IMIIK-P7.3. ¥-1. ¥Ymeer ucnons3osats MU ans pedaxropunra.
[ITK-P7.3. ¥V-2. YMeeT npoBepsTh KOPPEKTHOCTH ONITUMHU3AIHH,
npeanoxxeHubix M.

ITIIK-P7.4. OuennBaeT 3THYECKHE U TPOPECCHOHATBHBIC aCTIEKThI
npumeHenus U B pa3zpaboTke

(TIpOIBUHYTHIHN)

IIITK-P7.4. 3-1. 3naeT aTnueckue HOpMBI ucnonb3oBanus NN
(xoH(DHUIEHITNATEHOCTD, IUIATHAT KO/ U T.I1.).

[ITK-P7.4. 3-2. 3naeT TUIIEH3NOHHBIE OTPAHUYCHHS
CreHEepUPOBAaHHOTO KO/a.

IITK-P7.4. ¥-1. YMmeeT npoBepATh KOA Ha COOTBETCTBUE CTaHapTaM
nocne M-renepanuu.

[IITK-P7.4. Y-2. YMeeT fOKyMeHTHPOBATh Ucnonb3oBanre U B
pas3paboTKe.
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MIIK-/1A4. Criocoben
BBISIBIISATH OM3HEC-TIPOOIEMBI
WM OU3HEC-BO3MOXKHOCTH

[ITK-/1A4.2. BrisiBieHue HCTUHHBIX OM3HEC-TIPOOIIeM Wi Ou3HeC-
BO3MOKHOCTEH

(IpOABUHYTHIH)

[IK-/1A4.2. 3-1. 3naeT npeaMeTHYO 001aCTh U CIICHUPHUKY
JeSITeIbHOCTH OPraHu3aluy B 00beMe, JOCTATOUHOM JUIsl PEeLLeHNUs
3a1a4 OU3Hec-aHaAIN3a

[IK-/1A4.2. 3-2. 3HaeT HHCTPYMEHTHI, TEXHUKH aHalu3a Ou3Hec-
CUTYyalllu W NpeAMETHOH 00JacTy, BKIIIOYasl aHaIU3 JaHHBIX.
[ITK-/{A4.2. 3-3. 3HaeT nepCcCeKTHBHBIE U CYIIECTBYIONIHE
IUQPOBBIE TEXHOJIOTHH U HU(PPOBBIE BOZMOKHOCTH AJIs1 OM3Heca B
KOHTEKCTE MPEeJMETHON 00JacTh 1 cen(uKHU eI TeIbHOCTH
OpraHu3alMH.

PT'’-1. CnocobeH pyKOBOIUTH
npoleccamu pa3paboTKu
KOMITBIOTEPHOTO
MIPOTPaAMMHOTO O0ECTICUCHHMS

PI'-1.1. PykoBoauT pa3paboTKOI MpOrpaMMHOTO KO

(cpenumii)

PI'-1.1. 3-1. 3HaeT MeTOBI NPUHSTHUS YIPABICHYSCKUX PEIICHUH.
PI’-1.1. 3-2. 3HaeT OCHOBHBIE MPUHIIUITHI K METOIBI YIIPABICHUS
MIEPCOHAIOM

PTI’-1.1. 3-1 3HaeT TeXHOJIOTUH MEKITMYHOCTHOU U TPYIIIOBOU
KOMMYHUKAIIAY B IETIOBOM B3aUMOJICHCTBIH, OCHOBBI
KOH()JIHKTOJIOTHH

PI’-1.1. ¥-1. CniocoGeH pacrpenensaTh 3a1auu Ha pa3paboTKy
MPOTPaMMHOTO KOIa MEXKTy NCTIOTHUTEISIMHU.

PI’-1.1. ¥V-2. llpumensieT my4mre MUPOBBIC TTPAKTHKH OPOPMIICHUS
MPOTPaMMHOTO KOJa.

PI-1.1. ¥-3. OnenuBaer kauecTBO U 3 (PEKTUBHOCTH MPOTrPAMMHOTO
KOJa.

PI'-1.2. PykoBoauT mpoBepKoit pabOTOCIIOCOOHOCTH KOMITBIOTEPHOTO
MPOrPaMMHOI0 00eCIICUCHUS

(cpenHuit)

PT’-1.2. 3-1. 3HaeT OCHOBHBIE METO/IBI U3MEPEHUS U OLIEHKU
XapaKTePUCTUK KOMITBIOTEPHOTO MTPOrPaMMHOT0 00eCTICUeHHS
PI'-1.2. 3-2. 3HaeT MeTOMIbI U CPECTBA IPOBEPKU
paboTOCTIOCOOHOCTH KOMIIBIOTEPHOTO MTPOTPAMMHOI0 00€CIICUEHHS
PI'-1.2. 3-3. 3HaeT MeTOMBI U CPEICTBA pehaKTOPUHTA U
ONTHMH3ALUU TIPOTPAMMHOTO KOJIa

PT’-1.2. 3-4. 3HaeT 0 BO3MOKHOCTH OTKa3a 4YacTe CUCTEMBI B
pe3yibTaTe BO3ACHCTBUN BHYTPEHHETO M BHEIIHETO HAPYIIUTEIIS
(xakep, HEOCTOPOKHBIH MTOJIF30BATENb, IPOTPAMMHUCT, TOCTABIINK
KOMITOHEHTOR)

PI'-1.2. V-1. YMeer pacnipenensaTs 3a1a4u Ha IPOBEPKY
paboTOCTIOCOOHOCTH KOMIIBIOTEPHOTO MPOTPAMMHOT0 00eCTICUeHHS
MEX/1y UCIIOHUTESAMHU.

PI'-1.2. V-2. YMeeT oLleHNBATh pe3ynbTaThl IPOBEPKU
paboTOCTIOCOOHOCTH KOMIIBIOTEPHOTO MTPOTPAMMHOI0 00ECIICUEHHS
PI'-1.2. ¥-3. YMeer npuHUMAaTh YIPaBICHUIECKHUE PELICHHS 10
pe3yibTaTaM NpoBepKU paboTOCIIOCOOHOCTH KOMIIBIOTEPHOTO
MPOrpaMMHOro obecrieueHus 00 UCIPaBICHNUH OINOOK,
pedakTopuHTe, ONTUMHU3AINH U MHCTIEKITNH KOAa

PI'-1.2. Y-4. YMeer BKIIOYaTh MMOMCK BO3MOXHBIX OTKA30B U3
BO3/ICHCTBUI BHYTPEHHETO MJIM BHEIIIHETO HapyIIUTENs (XaKep,
HEOCTOPOKHBIH MOJIE30BaTENh, IPOTPAMMUCT, MTOCTABIIHK
KOMIIOHEHTOB) B IIPOIIETyphl MHCIEKITUHN MPOrPaMMHOTO KOZA.

PI'-1.3. PykoBoauT MHTErpallueil MporpaMMHBIX MOAYJIEH U
KOMITOHEHTOB KOMITbIOTEPHOTO POTPaMMHOT0 00ecieyeH s
(TpOIBUHYTHIIN)

PI'-1.3. 3-1. 3naer MeTo/bI M cpe/icTBa COOPKU MOJTYIIEH 1
KOMIIOHEHTOB KOMIIbIOTEPHOT'O IPOrPaMMHOI0 00eceyeHus
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PI'-1.3. 3-2. 3naet MeTOABI U IPOrPaMMHBIE UHTEP(EHCH
B3aMMOJEHCTBUS KOMIIBIOTEPHOTO MTPOrPaMMHOT0 00ECTIeUeHUS C
BHEITHUMH POTPaMMHBIMH KOMIIOHEHTaMHU

PI'-1.3. 3-3. 3HaeT MeTOIbI NPOCKTUPOBAHHS U Pa3padOTKH
MPOrPpaMMHBIX HHTEP(]EHCOB B3aUMOICHCTBYSI BHYTPEHHUX MOTyJIEH
KOMITBIOTEPHOTO MPOTPaMMHOTO 00eCTIeYeHHUS

PI'-1.3. 3-4. 3naeT MeTOBI U CPEACTBA Pa3pabOTKU MPOLEAYP IS
pa3BepTHIBAHMS KOMIIBIOTEPHOTO MPOTPaMMHOT0 00ecTieyeHus
PI'-1.3. V-1. Ymeer Ha3Ha4aTh 3a/jaHUs HA Pa3pabOTKy MPOLETyP
WHTETrpaluu, cOOPKY, MOAKIIOUEHUE K BHEIIHEH cpesie, MPOBEPKY
paboTOCTIOCOOHOCTH BBHITYCKOB MPOTrPaMMHOTO MPOAYKTa

PI'-1.3. V-2. YmeeT orieHHBATh Pe3yIbTATHI BHITTOTHEHHS
Ha3HAYCHHBIX 3aJaHUi Ha pa3paboTKy MPOIEeAyp WHTETPAIHH,
cOOpKy, MOJIKIIOUEHHUE K BHELIHEH Cpesie, TPOBEPKY
paboTOCIIOCOOHOCTH BEHITYCKOB IPOTPAMMHOTO TIPOTyKTa

PI'-1.3. V-3. YMeeT npuHAMATH YIIPaBIEHYECKHE PEIICHUS 110
pe3yibTaTaM MpoBepKU pabOTOCTIOCOOHOCTH BBITYCKOB
MPOTPaMMHOTO TIPOYKTA (PELICHUE O BBITYCKE/HEBBITYCKE BEPCHH,
OTIIpaBKa 3ajiad Ha TopaboTKy, J0OaBIeHNE HOBBIX 33/ad, mepenada
Ha TECTUPOBAHUE)

PI'-4. CniocoOen opranu3oBarthb
MPOMBIIIICHHYIO pa3paboTKy
MIPOTPaMMHOTO 00eCTIeYeHHUS

PI'-4.1. BHenpsieT IpOMBILITICHHBIE METOI0JIOTHH Pa3paboTKH
(cpenHuit)

PI'-4.1. 3-1. 3naet npuanuns! Agile u UX MpUMEHEHUE B
MPOMBIIIUICHHBIX TPOCKTAX.

PI'-4.1. 3-2. 3naet npornecchl code review, IPUHITUTIBI
KOJUIEKTUBHOTO BlaieHns KoaoM (collective code ownership).
PI'-4.1. Y-1. YMeer onieHMBaTh 00BEM 33]1a4 U CPOK MX BBITIOJIHCHUSI.
PI'-4.1. Y-2. YMeer pacupenensTh 3a1a41 MEXAY yUaCTHUKAMHU
KOMaH/IbI.

PI'-4.1. Y-3. YmMeer oprann3oBaTh pad0OTy B KOMaH/IE C
WCIIOJIb30BAaHHEM HHCTPYMEHTOB YIPABJICHUS IPOSKTAMHU.

PI'-4.3. Opranusyet pa3paboTKy MacIITaOupyeMoro u
MOJ/IEP’KUBAEMOTr0 KO/1a

(TpOIBUHYTHIIN)

PI"-4.3. 3-1. 3naer npunIuns ynctoro koaa, SOLID, DRY, KISS u
Ap.

PI'-4.3. 3-2. 3HaeT NpUHLIMIIBI IPEAMETHO-OPUEHTHPOBAHHOT O
npoextupoBanus (I10I1) mporpamMmmHOro 0obecmeueHusI.

PI'-4.3. 3-3. 3HaeT naTTepHbl IPOESKTUPOBAHUSA M AHTUIATTEPHBI.
PI'-4.3. V-1. YMeer ynpaBisTh pa3pabOTKONH MOIYIBHOTO U
TECTUPYEMOT'0 IIPOTPaMMHOTI0 KO/1a.

PI'-4.3. ¥-2. YMeeT opranu3oBaTh BEITIOJHEHNE MOIYJIHHOTO,
MHTErPallMOHHOTO U Harpy304YHOT'0 TECTUPOBAHUS.

PI'-4.3. V-3. YMeer ynpaBisTh TEXHIYECKUM JIOJITOM, B TOM YHCIIE
OpraHu30BatTh pehaKTOPUHT JJIs IIOBBIIICHUS Ka4ecTBa KOJa.
PI'-4.3. V-4. Ymeet npumensts npuHuuns! IIOIT npu pazpabotke
POrPaMMHOT0 00eCIeUeHHSL.

PI'-4.4. OpranusyeT pa3BepThIBaHUE U MOIIECPKKY MTPOrPaMMHOTO
o0ecreyeHus

(IpOABUHYTHIH)

PI'-4.4. 3-1. 3naeT cTpareruu pa3BepThIBaHUS POMBIIIJIEHHOTO
MPOrpaMMHOTO 00ecTieYeHusI.

PI'-4.4. V-2. YMeeT ynpaBisiTh OOHAPYKEHHEM U YCTPaHEHHEM
MHIUICHTOB ¢ paboTOH MPOAYKTHBHOTO MPOrPaMMHOIO
o0ecreyeHusl.
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HaumenoBanue TKY
n Ounas ghopma .
PAIEIa ICUHILITIHHEL AynuTopHasi padora CamocrosiTe (rexyumnii
(Mozyst) Jexmuu | [Ipaktuueckue | KonTpoanb JibHas KOHTPO-IL
ycIeBaeMOoCTH)
3aHATHSA padora
1 [Ipobnema ronku 8 8 32 Jomamraue
JaHHBIX U TIpOCTas 3a/IaHms,
CHHXPOHU3ALIMS C IIpoekTt
MTOMOIIBIO0 MBIOTEKCA
2 ApXUTEKTypHBIE 6 6 24 Jomamraue
ACTIEKTHI 3a/IaHms,
MHOTOITOTOYHOU [Ipoekt
CUHXPOHHU3ALIUU
3 Kiaccnueckue 4 4 18 Jlomarirame
MEXaHHU3MBI 3a/IaHus,
CHUHXPOHU3ALUH [Ipoekt
4 MexaHu3MBI 12 12 2 50 Homarrane
CUHXPOHU3AIUH IS 3a/laHus,
BBICOKOHATPY>KEHHBIX Wroroselii npoekT
CHCTEM
Ix3amen 4
Hmozo: 30 30 6 124
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem oucyunaunvt (Mooyns) 5

(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOIYJI51)

Nen/m HanmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 IIpoGiiema roHkW JnaHHBIX U | [IpoOGnema roHku gaHHbIX. OIKMOKK B apauienbHOH pa3padorke. CAS-

IIOMOIIBIO MBIOTCKCA

mpocTras CUHXpOHH3al s C

Oornepanuu U1 aTOMHUKH. MBEBIOTEKCHI.

2 ApXHUTEKTYpHBIEC aCTIEKTHI Mopens nmamsru. [IpodunmpoBanue u TecTupoBaHue
MHOTOIIOTOYHON CHHXPOHH3AIIUU
3 Krnaccuueckne MexaHU3MBI Ycnoenele nepemernsie. Cemadophl.
CHHXPOHH3AIHH
4 MexaHu3mbl CHHXpoHu3anuu 1ist | HeOnokupyromme CTpykTypbl gaHHbiX. Lock-Free u  Wait-Free

BBICOKOHArpy>X€HHBIX CUCTEM

QJITOPUTMBI. ACHHXPOHHBIN BBOJ-BbIBOA. Green Threads. Kopytussl.

CTpyKTypHBI€ 111a0JIOHBI pa3pabOTKH.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-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 TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

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

OcHnognas numepamypa:

1. Yuneame, D. C++. IlpakThka MHOTOMOTOYHOI'O MPOTPAMMHPOBAHUS : MPAKTUYECKOE
pykoBoacTtBo / D. Yumbsimc. - Cankt-Ilerepoypr : IMutep, 2020. - 640 c. - (Cepus «Jus
npodeccuonanoBy). - ISBN 978-5-4461-0831-2. - Tekctr : omekrpoHHbii. - URL:
https://znanium.com/catalog/product/1733519.

2. lyxanoc, M. Golang ana npodu: pabora ¢ CETbIO, MHOTOINOTOYHOCTh, CTPYKTYPHI
JMAHHBIX W MamuHHOe oOydeHue ¢ Go : mpaktuueckoe pykoBoactBo / M. Llykamoc. - CaHkT-
[TetepOypr : [Tutep, 2021. - 720 c. - (Cepus «ns npodeccuonanony). - ISBN 978-5-4461-1617-
1. - Texkcr : anekrponHbIit. - URL: https://znanium.ru/catalog/product/1733707.

3. Yunesamc, DO. IlapamnenbHoe nporpammupoBanue Ha C++ B neifctBuu. Ilpaktuka
pa3paboTK1 MHOTOIIOTOYHBIX MPOTPAMM : MIPAKTHYECKOE PYKOBOJICTBO / D. YHIIBSAMC ; TIEp. C aHTJI.
A. A. CnuHkuHa. - 2-¢ u31. - Mocksa : JIMK Ilpecc, 2023. - 673 ¢. - ISBN 978-5-89818-319-6. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2102606.

4. Kmupn, C. KonkypentHocts B C#. ACHHXpOHHOE, MapajuiebHOE M MHOTOIMOTOYHOE
IporpaMMUpOBaHue : TpakTHueckoe pykoBojactBo / C. Kmupu. - 2-e mexn. uzna. - CaHkT-
[TeTepOypr : [Tutep, 2020. - 272 c. - (Cepus «lns npodeccuonanony). - ISBN 978-5-4461-1572-
3. - Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1756127.

/Jlonoanumenshasn numepamypa:

1. Maurice Herlihy, Nir Shavit. The Art of Multiprocessor Programming. 2008 - ISBN 978-
0-12-370591-4.

2. Allen B. Downey. The Little Book of Semaphores. Second Edition. - 2016 - 291 p. - ISBN
978-1441418685.

3. OrneBa, M. B. IIporpammupoBanue Ha s3pike C++: MpaKTUYECKUHN KypC : YUeOHUK IS
By30B / M. B. Ornesa, E. B. Kynpuna, A. A. KazaukoBa. — 2-e u3j., nepepad. u gon. — Mocksa
: U3narensctBo FOpaiit, 2025. — 342 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-18949-
0. — Tekcr : smextpoHHbIi // OOpaszoBarenbHas tiargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/563618.

4. Yunesamc 3. [lapamnenbHoe mnporpammupoBanue Ha C++ B pgeiictBum. Ilpaktuka

pa3paboTKu MHOTOMOTOUHBIX MporpamM. Ilep. ¢ anrn. Couakun A. A. — M.: JIMK IlIpecc, 2012.
—672c.: un. — ISBN 978-5-94074-448-1.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepuaibHO-TEXHHYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIHWCUUIUIMHAPHOW MOATOTOBKU, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXcsl, MPeTyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIUOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
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https://znanium.com/catalog/product/1733519
https://znanium.ru/catalog/product/1733707
https://znanium.ru/catalog/product/2102606
https://znanium.com/catalog/product/1756127
https://urait.ru/bcode/563618

WHIUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJIA U MPOMEXYTOYHOW aTTECTAllMH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSTETILHOM paOOThl M IOMEIICHHUS JJIsI XPAHCHUS U TPOPUITAKTHIECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenienrs yKOMITJIEKTOBaHbI CHEIIMATU3UPOBAHHON
MeOEIBI0 U TEXHUYECKUMH CPEJICTBAMU OOY4YEHUS, CIYXKAIIUMHU JJisl TPEACTaBICHUS YIeOHOM
nHpopMaIuy OOJIBIION ayAUTOPHH.

W3ydeHne qUCIHUIUTMHBI (MOTyJIsl) 0OECTICUNBACTCS B YUCOHBIX ayAUTOPHIX, OCHAIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMITbIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMH KaJbKYJISATOPaMu;

— CIEUHaTU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust U1k CAMOCTOATEIBHOM paOOThHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUISl MCIIOJIb30BAaHMS WHBAIMJAMHM M JIMI[AMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO NMOAKIIOUECHUS K ceTu «/HTepHeT» u
oOecriedueHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTebHYIO  CpEeay
YHuBepcurera.

OOyyarommMcst TPeNOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIAlICHHBIN) K pecypcam
WH(OPMAIMOHHO-TEIICKOMMYHHKAITMOHHON ceTH «VHTEepHET», 3JICKTPOHHBIM pecypcaMm (B TOM
YHclie JJIEKTPOHHBIM OUOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHANBHBIM 0Oa3am
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue nmoprasa CcbLika
(u3naHus, Kypca, 10KyMEHTA)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OonbIHOTEKA
2. Basa gausbsix mus | T-cnienuanucTos https://habr.com
3. | basa mannex ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli calT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopazoBanus Poccutickoit deneparuu

5. | ®enepanbubiii mopran «Poccuiickoe oopasoBanue" | https://www.edu.ru/

6. | Mudopmanmonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBarenbHBIM pecypcam”

7. | Enunas xomnexiums nudpoBsix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

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

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3oBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMaLIMOHHbBIE CIIPABOYHbBIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3nonnoe / cB000HO
pacnpocTpaHsiemoe

Onepauuonm,le CHUCTECMBbI:

Microsoft Imagine (Windows Client, Server) | sapyGexuoe | nuuensuonHOe

BpaysepsI:

Sunekc.Bpaysep OTEUECTBEHHOE | CBOOOJIHO pacipoCTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe
OducHble MPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIMIEH3UOHHOE

TeXstudio 3apyOexHoe CcBOOOJ/IHO pacpocTpaHsIeMoe
Adobe Acrobat Reader 3apyOexHoe cBOOOJIHO pacnpocTpaHsieMoe

IIporpamMmmHoe oGecnieyeHne VISl IVIAHNPOBAHMSA M Y4eTa BpeMEHH:
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https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Toggle app | 3apyOekHOE | cBOOOJ/IHO pacnpocTpaHsIeMOe

CucreMbl YHPaBJCHUSA NMTPOCKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHOE
Cucrtembl ynpapjeHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6erxHoe | nuiensuonHOE
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGesxHoe | nuuensnonHOE
CnpaBoYHO-IIPABOBbIE CHCTEMbI:

KoncynbrantlLintoc: cripaBoYHO-TIPaBOBast OTCYECTBEHHOE | JIMIICH3HOHHOE
cucTemMa

Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:

Kaspersky Endpoint Security mist 6usnaeca OTEYECTBEHHOE | JUIIEH3HOHHOE

Cranpaptaeiii Russian Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0eIKHOE CBOOOJHO pacIpOCTPaHIEMOE
Bash (Unix shell) 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Anaconda 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHoe CBOOOJIHO pacpoCTpaHsIeMoe
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
ITakeThl NPOrpaMMHBIX CPEACTB U OUOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexHoe | cBOOOHO pacmpocTpaHsieMoe
CepBHuCHI U CJIYKObI:

Bind 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Docker 3apyOeKHOE CcBOOOJIHO pacnpocTpaHsIeMOe

7. MeToanuyeckue v OlleHOYHbIEe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS M0 OCBOEHUIO TUCHHIIMHBI (MOYJIs1)

B mpouecce u3yueHus: TUCHUILIMHBI (MOIyTs1) «MHOTOMOTOYHOE MPOTPaMMHUPOBAHHUE» B
paMKax TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HCHOIB3YIOTCS TaKHE BHJBI Y4E€OHOU paOOThI, Kak
JEKIMU, CEMHUHApbl, TPOEKThI, a TaKXKe pPa3TUYHbIe BHUABI CAMOCTOSTEIHHONH pPabOTHI
oOydJaromuxcsi 10 3aJlaHui0  TIpenojaBaTelisi, HaNpaBJICHHbIE Ha pPAa3BUTHE HABHIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAaKTUYeCKUuX MPo(hecCHOHATBHBIX KOMIETEHIINH,
MOONUIPEHUE NHULIUATHB.

Jlekyuss — CHUCTEMaTH4YECKOEe, IIOCJIEIOBAaTEIbHOE, MOHOJIOTUYECKOE  HM3II0KECHHE
IpernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETHYECKOTO XapaKTepa.

B mpouecce nmeknui peKOMEHIYeTCs BECTU KOHCIEKT JIEKIMM: KpaTKO U CXEMaTU4HO
¢bukcupoBaTh OCHOBHBIE WJIEW, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa M TepMUHBL. Heo0X0AMMO OTMETUTh BONPOCHI MM MaTepUaibl, KOTOpPbIE
BBI3BIBAIOT 3aTPY/IHEHHUS, U MONBITATHCS HAUTH OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecnu
pa3o0paThCsi B MaTepuane He YAaercs, clieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
IpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, MPOBOANMAs B yUeOHOM 3aBEICHUU O]
PYKOBOJICTBOM IpemojaBaTelisd, TI/€ CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienrHoi moAroTOBKU K CEMUHApy PEKOMEHAYETCs 3apaHee O3HAKOMHTBCS ¢ TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
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ob6cyxaeHuu. Takke MOJIe3HO MOATOTOBUTH BOIPOCHI M UIEH MJIsi OOCYKICHHSI, YTO TTIOMOXKET
rIy0Ke TIOHATH MaTepHal U MPOIEMOHCTPUPOBATH 3aHHTEPECOBAHHOCTb.

Ilpoexkm — wuccnenoBarenbckas paboTa MO JUCHUIUIMHE (MOAYNIIO) M IPE3CHTAIHS
pPE3yJIbTaTOB.

JI)1s yCHenHoON NOATOTOBKY K MPOEKTY PEKOMEHIYETCS: Y€TKO ONMPEACIUTD LS U 3a1a91
MPOEKTa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT Ha ITAlbl C YKa3aHHUEM CPOKOB BBITIOJHEHUS
KQ)KJ0r0 U3 HUX; MCIIOJIB30BaTh Pa3HOOOpa3HbIC UCTOYHHKH HH(MOPMAIMK U UHCTPYMEHTBI JUIS
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPSATH MPOTPECC M BHOCUTH KOPPEKTUBHI B IUIAH, €CIIH 3TO
HE00X0aUMO.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIPOCOB yU4ECOHON AUCIMILITUHBI (MOTYJIS).

B mipotiecce camocTosITeIbHOM PabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), IOBTOPHOE U3YyUCHHE YICOHBIX MAaTEPHUAJIOB IIJIAHOB
U TE3UCOB OTBETOB, U3yU€HHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE yU4eOHO-UCCIIEeI0BATEbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4YeHHs 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAaHUA COPMUPOBAHHOCTH KOMIIETEHIUH 10
AUCHUILIHHE (MOAYJ/110) «MHOronoToYyHoe NporpaMMUpoOBaHue»

OueHuBaHue ypoBHSI YU4E€OHBIX JOCTHKEHHUH, OOyUYaIOMIMUXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIiH.

IIpome:xxyTouHasi arrecTauMsi 1O JUCHUIUIMHE (MOAYJIO) OCYHIECTBISETCS B (popMme
9K3aMeHa, Py TOM MPOBOJAMTCS OLICHKA KOMITETSHIIUH, C(OOPMUPOBAHHBIX 110 TUCIUTIINHE.

JIns OueHMBAHUSA TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUH
UCTIONb3YyeTCsl JiecaTHOaUIbHas IIIKaja OLIEHWBAHUS, KOTOpas COOTHOCUTCS C TPaJWIIMOHHON
NATHOANIIBHOM LIKAIOH CciIeIyronM 00pa3oM, eciii HHOE He YKa3aHo B cuilladyce JUCHUIUINHBL

JecaTudannbuas IlaTubdannbHas Oo0masn xapakTepuCTHKA pe3yJabTaTa 00y4eHus 1o
OILICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OTinyHO CTyZIeHT MNOJIHOCTBIO BIaJEeT 3HAHWAMH, H3JI0XKEHHBIMH B
9 OTIMYHO paboueil mporpaMme, U riIryOOKO OCMBICIISET JUCHUIUTUHY. OH
) OTINYHO CaMOCTOSITENIbHO U JIOTUYECKU I0CIEJ0BaTENbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIIEHTHPYsS BHUMAaHUE Ha HauOoJjiee BAXKHOM.
YMmeer aHanM3upoOBaTh, CpPaBHHBATh, KIACCU(QHUIIUPOBATH,
0000mmaTh,  KOHKPETU3UPOBaTh U CHUCTEMaTH3HUPOBATh
W3yYCHHBIH MaTepuan, BBIACTSS KIIOUYEeBblE MOMEHTHI H
YCTaHaBNMBas  NPUYMHHO-CIEACTBEHHBIE  CBS3M.  YeTko
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3YIbTATHI
AHAJIM30B U APYI'UX UCCIENOBAHUN, a TAK)KE PEIIAeT CIOXKHbIE
3agaud. CTyIEHT XOpOIIO 3HAaKOM C METO/aMU UCCIIE0BaHuU,
HEOOXOIUMBIMH IJIsl MPAKTHYECKOW NEATETBHOCTH, U yMEEeT
CBA3BIBATh TEOPETHUYECKHE ACTIEKTHI TUCIHUILIUHBI (MOIyJs) C
MPaKTUYECKUMHU 3aJauaMH.

XOpO].HO CTy,Z[GHT O6J'Ia,I[aCT S3HaHUAMH NOPEAMCTa IMOYTU B IMOJITHOM

6 Xopomio o0beMe paboueit porpaMMbl B CAMOCTOSITENBHO, JTOTHIECKH

MocCJICA0BATCIIbHO U BCECTOPOHHEC OTBCYACT HA BCC BOIIPOCHI,
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Oo0mas XapaKkTepHCTHKA Pe3yJIbTAaTa 00yYeHHUsI 10
JUCHMIIMHE (MOXYJIIO)

aKUEHTUPYS BHUMaHUE Ha HanOoJiee 3HaYnMbIX MOMeHTaxX. OH
yMEeT aHaJIM3UpOBaTh, CPAaBHHUBATh, KJIACCU(PHULUPOBATH,
0000maTh, KOHKPETH3UPOBaTh W  CHUCTEMaTH3HPOBAThH
W3YYEHHBIH MaTepuall, BBIAENAS €ro KIIOYEBBbIE acleKTHl U
yCTaHaBIUBAsI IIPUYIMHHO-CIICACTBCHHBIE CBSI3U.
®opMyIHpyeT CBOM OTBETHl, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAJIM30B M JPYTUX HCCICNOBAHUH, a TaKKe
pelIaeT CI0KHbIE CUTYallHOHHBIE 3a1add. CTYIEHT XOpoIIo
3HAKOM C METOJIaMH HCCIEJOBAaHMS, HEOOXOIUMBIMH IS
NPAaKTUYECKOW  NESTENbHOCTH, M  yYMEET  CBS3bIBATh
TEOPETHUYECKHE aCMeKThl TpeAMeTa ¢ MPaKTUYECKUMU
3aJa4aMu.

CryneHt obOmamaer 0a30BBIMH 3HAHHWSMH MO JUCIUILTHHE
(MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPH CAMOCTOSTEIIBHBIX
OTBETax M HCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMNOKH, KACAIOIITUECS] CYyTH BOTIPOCOB.
CTyneHT CrocOOCH peliaTh TOJIBKO CaMbIe MPOCThIC 3a7aud U
BIaJiceT  JIMIIb  MUHUMAIBHBIM  HaOOpOM  METO/OB
HCCJIEIOBAHNS.

JlecaTnoanabHas| IIsTudamsibHast
OIleHKA OIleHKA
5 Y 10BNIETBOPUTETHHO
4 Y 10BNIETBOPUTETHHO
3 He cnan
He cnan
1 He cnan

CryneHT He OBJIajieNl 00sI3aTeIbHBIM MUHUMYMOM 3HaHUH 110
NpeMeTy U HE MOXKET OTBETUTHh HAa BOMPOCHI, JaXKE CSCIH
NpenojaBarenb  3aJaeT  JONOJHHUTEIbHBIE  HABOJIIUC
BOTIPOCHI.

I[I/ICI_II/IHJ'II/IHS. (MO,Z[y.]'IB) «MHOromnoTo4HOE MporpaMMHUpOBaHUC» OLUCHUBACTCA CICAYIOIIHUM

obpazoM:
AKTHBHOCTD Bec |KoauuecTBO Onucanue

ITpoekt 30% 3 Hccnenoparesbckas paboTa 1Mo JUCHUILUIUHE (MOIYIII0) U
MPE3CHTALIUS PE3YJIbTaTOB

WroroBerit mpoekT 40% 1 Hccnenoparesbckas paboTa 1Mo JUCHUILUIUHE (MOIYIII0) U
MPe3eHTAIUS PE3yIbTaTOB

DK3aMeH 30% 1 [TucemeHHast niu yCTHas paboTa HaJl 3aJJaHHEM,
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JUCIUILTHHE (MOYJIIIO)

®opmyJia pacyéra MTOroBOil OLEHKH MO AUCHUILIMHE (MOay.0) «MHOromorouHoe
nporpamMmmupoBanme»: «0,2 x cpeanee 3a mpoekTsl + 0,4 X urorossiit mpoekT + 0,4 X sK3aMen».

Texkymmii KOHTPOJIb yCIIeBAEMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

IIpumepHoe onucanue 3a1aHUs U KPUTEPUH OLCHUBAHMS K IIPOEKTY

Hean:

IIpoexr 1.

N3yuuth mpoOieMy TOHKHM JIaHHBIX U OCBOUTH 0a30Bble MEXaHU3Mbl CHHXPOHH3AIMHU:
MBIOTEKCBI, aTOMapHble onepauuu. HayuuTbcs BBIBIASATH OMMOKM Mapajuienu3Ma |
npodIMPOBaTh MPOU3BOAUTEIBHOCTb.

3agaun:
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—Peanu3yiite nporpaMMy ¢ HECKOJBKMMH MOTOKaMH, KOTOPBIE OIHOBPEMEHHO
YBEIUYMBAIOT OOIIYIO CYETYMKOBYIO TIepeMeHHyto (Hanmpumep, 1000 HHKPEMEHTOB Ha MOTOK).

— 3amycTuTe nporpaMmy 0€3 CHHXPOHHU3AINH 1 3aPUKCUPYHTE HEKOPPEKTHBINA pe3yabTaT
(roHKa JaHHBIX).

— Jl0o6aBbTE CUHXPOHM3ALMIO C TIOMOIIBI0 MBIOTEKCA — yO€AUTECh, YTO PE3yJbTaT CTall
KOPPEKTHBIM.

— Peanu3yiitTe anbTepHAaTUBHYIO BEPCHUIO C aTOMApHOU omnepanueil (Hanpumep, std::atomic
B C++ unu threading.Lock B Python ¢ amynsiueii aromapHOCTH).

— CpaBHHTE BpeMs BBIOJHEHHS Ui BepCHid: 0€3 CHHXPOHM3AIMH, C MBIOTEKCOM, C
atromukamu. Vcnonp3yiTe npoduianpoBIyK (Hanpumep, time, perf, cProfile).

— Hanmmmre ot4ér: onummre HalIr01aeMble IPOOIEMbl, CPABHUTE MOAXO0/IbI, OOBIACHUTE,
KaK MOJIENb NaMATH BIHMSET Ha BUIUMOCTh U3MEHEHHI MEX/Ty TOTOKaMH.

Kpurtepuu oneHnBanus:

— KoppekTHo Bocnpon3BeieHa 1 00bsICHEHA TOHKA JAHHBIX;

— PeannzoBana 1 mpoTeCTHpOBaHa CHHXPOHHU3AIINS C MBIOTEKCOM M aTOMHUKaMU;

— IIpoBeneHo npodunupoBaHne U NPEACTABICHBI 3aMePbl IIPOU3BOUTEIBHOCTH,

— OT4€T CONIePKUT aHAIIN3 PE3YJIbTATOB U CCHUIKH Ha MOJIEIb NAMSITH,;

— Kog unraem, CTpyKTYpUpOBaH, COIEPKHUT KOMMEHTapUH.

IIpoexr 2.

Hean

OCBOUTH KITACCHYECKHE MEXAaHU3MbI CHHXPOHH3AIIMH: YCIOBHBIE TIEPEMEHHBIEC H ceMa(OpHI.
HayuuThcs yrpaBisTh MOPSIKOM BBIMOTHEHHSI IOTOKOB U KOOPAMHUPOBATH UX PadoTYy.

3agauu:

— Peanmu3yiite mabnon "[lpomsBoaurens-Ilorpedutens” ¢ obmeil OydepuzoBanHOM
ouepeibio (PUKCUPOBAHHOTO pa3Mepa.

— Hcnonb3yiiTe ycioBHBIE IEPEMEHHBIE IS O’KUAAHUS: TPOU3BOIUTEIND KAET, eciiu Oydep
MOJIOH, MTOTPEOUTENb — €CIIH MYCT.

— AJIbTEpHATUBHO peATU3yNHTE TY XK€ JIOTUKY € TOMOIIIbI0 ceMadopoB (0AUH Ha CBOOOIHBIE
CJIOTBI, OJTUH Ha 3aHATHIE).

— 3amyCcTUTe HECKOJIBKO MPOU3BOAUTENEH M moTpeduTeneil. Y oenurech, 4TO HET TOHOK,
B3aMMHBIX OJIOKHPOBOK M MOTEPSI JaHHBIX.

— Jlo6GaBbTe ToTUpoBaHue omnepaluii (KTo, 9T0, KOT/Ia MOJI0KHIT/B35LI).

—IloaroroBeTe OTUET: CpaBHUTE MOAXOIbI, YKAXXHMTE IUIIOCBI M MHUHYCHl Ka)Joro,
NIPUBEINTE IPUMEPHI PEaTTbHBIX CUCTEM, TI€ OHH IPUMEHSOTCS.

Kpurepun onenuBanus:

— KoppektHo peanuzoBan natrepH "lIpousBoaurens-Ilotpedburens";

— Y cnoBHbIE ITepeMeHHbIE U ceMa(Opbl HCIIOIB3YIOTCS MO0 HA3HAYEHHUIO;

— Jlornka oXKuIaHus M yBEIOMJICHHS PeaTn30BaHa MPaBUIBHO;

— Kon nmpotectrpoBaH ¢ pa3HbIM YHCIOM TOTOKOB U pa3zMepoM Oydepa;

— OTuéT coep>KUT CpaBHEHNE MEXAHU3MOB U PHUMEPHI IPUMEHEHUSI.

IIpumepHoe onucanue 3a1aHUS U KPUTEPHUHN OLICHNBAHUS K HTOTOBOMY MPOEKTY
Hean
Pazpaborate MacmrabupyeMoe MHOTOMOTOYHOE MPUIIOKEHHE, JAEMOHCTPUPYIOIIEe
KOMIIJICKCHOC HpI/IMeHeHI/Ie BCEX H3yquHBIX MECXaHHU3MOB CI/IHXpOHI/ISaHI/H/I, BKJIFOYast
HEOIOKUPYIOLINE CTPYKTYPHl U ACHHXPOHHBIH BBOJI-BBIBO/I.
3agaum:
—Co3paiiTe mys MOTOKOB ¢ JUHAMUYECKHUM YITPaBJICHUEM 3a/1adyaMH.
—Peanu3zyiiTe moTokoO6e30nmacHyro ouepenpb 3a/1a4 JByMs ClIocO0aMu: Ha OCHOBE MBIOTEKCOB
U YCIOBHBIX TEPEeMEHHBbIX; Ha ocHOBe lock-free ouepenu (Hampumep, ¢ HCHOIB30BaHHUEM
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aTOMapHBIX yKa3aresen).

—/Jlo6aBbTe MONAEPKKY ACHHXPOHHBIX

3amad  (Hampumep,

Hcnonb3yiiTe KOPYTUHBI WIIM ACUHXPOHHBIA BBOJI-BBIBOJ.
—Peanu3yiiTe orpaHnYeHre Ha YUCIO OJHOBPEMEHHBIX ONEpalii ¢ MOMOIIBI0 ceMadopa.
—IIpoBeanTe Harpy304HO€ TECTHPOBAHME: CPABHUTE MPOU3BOJUTEIBHOCTh IBYX BEPCHUI

ouepeNr MpU BBICOKOW Harpyske. Vcmonb3yiite mpoGUIMpOBIIMK ISl aHAIHU3a OJIOKUPOBOK U

3aACPKEK.

UMHUTaALHUA

3aJICPIKKH).

—IloaroroBpre OTYET: CpaBHHUTE MOAXOJBI, OOOCHYHTE BHIOOP pPELICHUH, YKaXHTe, I
npumenumsbl lock-free, rue — Onokupyroniue npuMuTHBBL. OLieHUTE IPpUMEHMOCTS B real-world

high-load cucremax.
Kpurepuu onleHUBaHUS

— IlpmioxkeHne KOppeKTHO 0OpabaThIBaeT 3a/aud B MHOTOIOTOYHOH cpene 0e3 rOHOK U

yTeueK.

— PeanuzoBanbl U cpaBHEHBI pa3HbIE MOAXOJbl K CHHXpOHHU3aLUUU (OJOKHUpYIOIIHME H

HEOJIOKUPYIOIIHE).
— Hcnosnb30Banbl
cemMadopbl, ATOMHUKH, ACHHXPOHHOCTb.

BC€ KIKHOYCBBIC MCXAHU3MBI:

MBIOTCKCHI,

YCJIOBHBIC IICPCMCHHBIC,

— IIpoBeneHo mpopIMpPOBaHKUE U TIPEICTABICHBI IAHHBIC IO MPOU3BOIUTEIIHHOCTH.
— OT4éT COACPIKUT TIIyOOKHI aHAITU3, BBIBOJIBI U PEKOMEHIAIMK 110 apxuTekType high-load

CHUCTEM.
3apanus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIHHE (MOAYJII0)
Ne 3ananue OtBer Komnerenuuss | Maaukarop
n/n
1 | OnumuTe pony Y9aCTHUKOB KOMaH[BI TIpu | Pa3paboTuwk mumeT YK-3, YK-1 YK-3.1, YK-
pa3paboTKe MHOTOMOTOYHOT'O MPHIIOKECHHUS KOJI, TECTUPOBILIUK 1.2
Y pacIpeesIeHnuH 3a/1a4 1o MIPOBEPSIET TOHKU
CHUHXPOHM3ALIUH. JAaHHBIX, APXUTEKTOP
MIPOCKTUPYET
MOTOKH, BCE HECYT
OTBETCTBEHHOCTH 32
JTan
2 | Kak MOTHBHPOBaTh KOMAH/Y U Yerkoe YK-3, PI'-1 YK-3.2, PI'-
pacupenenuTb pecypesl Ipy ONTUMU3ALUA pacupeaesieHue 11
MHOTOIIOTOYHOTO KOJIa ¢ OTPaHUYEHHBIM 3alat, KOHTPOIIb
BpeMeHen? CPOKOB, IpUMep
npodeccuoHaIn3Ma,
OIIEHKa
TPYLOEMKOCTH
3TanoB MPOEeKTa
3 | loaroToBbTE MPE3CHTAIUIO PE3YTHTATOB CrtpyKTypa: 1emb, YK-1, IIIK- YK-1.3,
ONTUMH3AIMNA MHOTOIIOTOYHOM CHCTEMBI MCTOMBIL, HA3 [TTK-TA3.2
TS CTEWKXOJIIEPOB M PYKOBOJICTBA pesy/IbTathl,
KOMIIaHUU. BBIBOJIE,
pPEKOMEHIAINH C
YYETOM LENEBBIX
YCTaHOBOK
3aMHTEPECOBAHHBIX
CTOPOH
4 | OdopmuTe TOKYMEHTAIIUIO 10 TuTynbHbIN IHCT, VK-1, IIIIK-P5 YK-1.3,
MHOT'OIIOTOYHOMY IIPOEKTY COrJIAaCHO COZICPIKAHNE, IIIK-P5.3

podeCCUOHATLHBIM CTAHIAPTAM H

BBCACHHEC, OCHOBHAA
4aCTb, BBIBO/JbI,

DNEeKTPOHHBIA JOKYMEHT




TpC6OBaHI/I}IM K TCXHUYCCKUM

CIIMCOK MCTOYHHUKOB,

CICITU(PUKATITISIM. NPUJIOKECHHUA 110
I'OCT
5 | JaiiTe onpeaenacHe OHKE JaHHBIX U [NoHKa maHHBIX ATO VK-1, OIIK-6 VK-1.2,
3aIUIIUTE €€ CMBICT B KOHTEKCTE CHuTyallus Koraa OIIK-6.1
MHOTOTIOTOYHOTO MPOrPAMMHPOBAHHSI. HECKOJIPKO HOTOKOB
oOpainarorcs K
OJIHOM IIEPEMEHHOMN
U XOTs OBI OIWH
3amnuchIBaeT 0e3
CUHXPOHHU3ALIUU
6 | [IpoanamusupyiiTe 5KOHOMUYECKYIO CpaBHeHHe 3aTpar, VYK-1, OIIK-6 YK-1.2,
I/IH(pOpMaHI/HO hing BI>I60pa MEXIY IIPOU3BOJUTEIIBEHOCT OI1K-6.2
MeXaHU3MaMH CUHXPOHM3ALUH IS 1, PUCKOB, y4CT
CEPBEPHOI HATPY3KH. crienppuKY 3azad,
BIIMSIHUC Ha
3¢ (heKTUBHOCTD
OM3HEC-peLICHHI
7 | OGocHYHTE SKOHOMHUYECKOE PEIICHHE O Pemenue YK-1, OIIK-6 YK-1.3,
BBIOOPE apXUTEKTYPhI IOTOKOB HAa OCHOBE BBIOMPACTCSl eCIH OIlK-6.3
aHaNM3a 3aTpaT U BBITOJI. yHHUTBIBACT
HWHTEPEChI BCEX
CTOPOH, TIOBBIIIACT
3alIUTy UHBECTOPA
oT
HEeOIaronmpHUATHBIX
HW3MEHECHUI
8 | BamumuTe hopmyiy IS pacuera ®opmyna yckopenus | OIIK-6, ITIK- OIIK-6.2,
TIPOM3BOAUTENEHOCTH MHOTOTIOTOUHOM Awmpana, MeTojt HA3 [TTK-1A3.2
CHCTEMBI U BEIOEPUTE METOJ aHAIIH3A CTaTUCTUIECKOTO
JAHHBIX JUIS OLICHKH. anaJiisa JU OUCHKH
3HAYUMOCTH
YIIy4IIeHUI
MPOU3BOTUTEIHHOCT
u
9 | Ontumm3upyiiTe BEIOOP MEXaHU3Ma Bri6op mexannsma ¢ | OIIK-6, TITK- OIIK-6.3,
CHHXPOHU3AINH U 000CHYITE BIUSHHUE HA MaKCHMaIbHOM P5 [ITK-P5.3
OM3HEC MOKA3aTeNN KOMITAHHUH. 3(1)(1)6KTHBHOSTHO’
OIICHKA BO3JICHCTBUS
Ha KJIFOYEBBIC
[IOKA3aTe/IH
KOMITaHUH, CKOPOCTh
00paboTKH
10 | ObGocHyliTe 5IKOHOMUYECKOE PEILICHUE B HcnonezoBanue OIIK-6, PI'-4 OIIK-6.3,
y4e0HOM TIPOEKTE C YIETOM CUCTEMHOTO MOZEJIH C y4eTOM Pr-4.1
MBILLIEHUS TIPH IPOEKTUPOBAHUM B3aMMOCBA3CH
MHOTOIIOTOYHON apXUTEKTYPBHI. MEHLY TIOTOKAMH,
MaMsIThIO U OU3Hec-
LEJISIMA KOMIIAHHH
11 | Ha3oBute paBOBbIE HOPMBI Jnuensun GPL, TIIIK-P5, YK-1 [I1K-P5.3,
pEeryJIMpYIOIINE UCTI0JIb30BAHUE JINIIEH3UN LGPL, tpeboBanus K YK-1.1

npu paszpadotke MHoronorouHoro 110 u ux
CMBICIL.

OTKPBITOMY KOZY,
OTBETCTBEHHOCTH 3a
HapyuLIEHHE
JIMIIEH3UOHHBIX
coTJIanmeHun

DNEeKTPOHHBIA JOKYMEHT




12 | IlpuMeHHUTE MPaBOBBIC HOPMBI IPH OLICHKE AHanu3 puckoB [IIK-P5, IIIK- | TITIK-P5.3,
PHYCKOB HapyIIECHUS JIUIICH3UH TPpU padboTe HECOOIIIOICHHS P6 IIIK-P6.3
¢ 6MOIMOTEKaMU MHOTOIIOTOYHOCTH. TUICHSHOHHBIX

TpeOOBaHM, OIICHKA
BEPOSITHOCTH U
MOPOTOBBIX
3HAYEHUN, MEPBI
MUHUMH3AIIH
mTpados

13 | JlaiiTe mpaBOBYIO OLICHKY CUTYallUH C Omnpenenenue [IIK-P5, YK-1 | [IIK-P5.3,
HapyIIeHneM TpeboBaHM 1Mo HapyIICHUH YK-1.3
JIUIEH3UPOBAHMIO B MHOTOIIOTOYHOM JHICH3HOHHbBIX

aKTOB, IPUMEHEHHE
MPOCKTE. -
CaHKIUH, BIUSHUEC
Ha peITyTaIuio
OpraHusalyu

14 | Beibepure METOJ] CTATUCTHYECCKOTO A/B Tecr, npoBepka [IK-OA3, [IK-1A3.2,
aHanM3a IS TIPOBEPKH TUIIOTE3 O BIIHSHHH TUIIOTE3 O HIIK-11A4 IIIK-/1A4.2
ONTUMH3AIUH CHHXPOHU3ALMH Ha SHaTMMOCTH

pasnu4mii, pacuert
MPOU3BOIUTEIEHOCTH CHCTEMBI.
JIOBEPUTEIIBHBIX
WHTEPBAJIOB IS
OIICHOK BPEMCHH
BBITOJTHCHUS

15 | AganTupyiiTe aHATUTHYSCKYIO MOJICIb Iepeson MITK-J1A3, [ITK-/1A3.2,
OLEHKM MHOTONIOTOYHOTO MOAYJIS MO/ TEXHUYECKHUX METPUK TITIK-P6 TITIK-P6.3
OM3HEC MOTPEOHOCTH U OLICHUTE BJIUSHUE B Ou3Hec

. MOKA3aTeJIU, OlCHKA
peleHui. N
BO3JICHCTBUS Ha
KITFOYEBBIC
MOKa3aTeu
KOMIIaHWH,
ONITUMH3AIIUS
MPOIIECCOB

16 | BeiOepute T BU3yaTU3alMU JIJIs I'paduk BpemeHu IIIK-JIA3, VK- | TITIK-JTA3.2,
IIPEACTABIIEHUS JJaHHBIX O pe3yibTaTax BBITIOJIHCHHA U 1 VK-1.3
TECTUPOBAHMS U KOMMYHHKAIIUH C AOBEPUTCIILHBIX

HUHTEPBAJIOB,
PYKOBOJICTBOM. .
UHTEPAKTHUBHBIH
JAnIOop I TSt
My OIMIHOM
JIUCKYCCHUU O
pe3ysbTaTax aHainu3a

17 | BeisiBute 6u3Hec npodieMy Ha OCHOBE [Ipobnema HU3KOH [IK-1A4, [IK-1A4.2,
aHaJIn3a OTKJIOHEHUU B CKOpPOCTH TIIIK-P7 TITIK-P7.2
IPOM3BOAUTEILHOCTH MHOTOIIOTOYHOTO 0bpadoTkH, BEIOOP

CTpaTeruu
KOJla ¥ IPUMHUTE PEIICHHUE.
pearupoBaHus,
pelieHue o
KOPPEKTHUPOBKE
APXUTEKTYPHI WIH
aJIropuT™Ma

18 | Kiaccuduuupyiite OuzHec BO3MOKHOCTH OnTuMu3anys [ITK-1A4, PT- | IIIIK-/1A4.2,
MIPU MaCIITa0MPOBAHIH MHOTOITOTOYHOTO BBIYMCJINTCIIBHBIX 4 PI'-4.3

pecypcos,

peuieHus C y4€TOM CTPATCruicCKOro
IJIAaHUPOBAHUA.

pa3paboTKa TuIaHa
JICHCTBUM C yUETOM

DNEeKTPOHHBIA JOKYMEHT




LeJieii KOMIIaHUU,
BBISIBJICHUC PE3ESPBOB

pocta
19 | ChopmynupyiiTe peKkOMEHIAINH HA OCHOBE [Tpu 3HAUNMOM [IIK-P6, IIIK- | TITIK-P6.3,
CTaTHUCTUYECKUX BBIBOJIOB O pe3yJibTaTax YyJIyqmeHUn P7 IIIK-P7.3
TECTUPOBAHUS ISl YIIPABJICHUS BHCNPECHNC
HU3MEHEHUS, TTPH
MPOJTYKTOM.
orcytcTBuHd 3P Pekra
OTKa3 OT U3MEHEHUS
IU1s 9 HEKTHBHOCTH
CHUCTEMBI
20 | OueHuTe PUCKHU peaTU3aIin AHanu3 BepOsITHOCTH PI'-1, YK-1 PI'-1.3, YK-
MHOTOIIOTOYHOT'O IPOCKTA U pa3padoTaiiTe CPBIBOB CPOKOB, 13

MepBI YITPaBICHUSI.

MOHHUTOPHHT
WH/INKaTOPOB
YCHEITHOCTH,

epecMoTp IUIaHa

ITpU BBIABJIICHUU
poosIeM

DNEeKTPOHHBIA JOKYMEHT
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