®OH/I OHEHOYHbBIX CPEACTB IO JUCHUIIJIMHE

®OPMA OBYYEHMUS ounas

ITPUEM 2019 r.

Hapa.]'[.]'[e.]'lbﬂble H BBICOKONPOU3BOAUTEC/IbHbIC BLITHC/ICHUSA

Hampasnenne moaroToBku/|
CHENUAIIBHOCTD

09.04.01 UadopMaTHKa U BIYHCIUTEIbHAS] TEXHHKA

OO6pazoBaTenpHas IporpaMmma
(HampaBICHHOCTH (MPOQHIIB))

HckyccTBeHHBI HHTEICKT U MalIMHHOE 00y4YeHHe

Crenuann3anus

HMcKyccTBEHHBIN HHTEJIEKT U MAIIMHHOE 00yueHHue

YpoBeHb 006pa3oBaHus

BhICIIICE 00pa30BaHUE - MarucTpaTrypa

Kypc

2 \ ceMecTp \3

TpynoeMKoCTh B KpeauTax
(3aYETHBIX SIUHUIIAX )

3aBenyroumii kadeapoii -
PYKOBOAMTEIb OT/CICHHS HA
npaBax Kadenpbl

[lIepctHes B.C.

PykoBoautens OOIIL
[IpenonaBarens

Coueia B.I.

ﬂ[kgw«\/é/

ce

Axcéunos C.B.

2020 r.




1. Poab aucnuniunsel «IlapanienbHble 1 BHICOKONPOU3BOAUTE/IbHbIE BIYUCIAEHU» B GOPMHUPOBAHMU KOMIIeTEHIHIl BHITYCKHUKA:

DJ1eMeHT WHauKkaTopsl J0CTHKEHHsI KOMIeTEeHIIMi CocTapJsiioniie pe3yJbTaToB 0CBOCHHS (IeCKPUNTOPHI KOMIIETEHIIHIA)
o6pa3oBarTe/ibHOM - -
o anMeHOBaHHe
HpOorpamMmel Cemectp Kon HaumeHoBaHHe HHIUKATOPA Kon
KOMIIETEHIIHH | KOMIIETEHIHU P HanMeHoOBaHNe HHANKATOPA IOCTHKEHHUSI
(1McuMnIMKa, NpakTHKa, HHIMKATOPA JOCTUKEHHS HHIHKATOpPa P
I'UA)
IMapannensHble u CrocobeH caMOCTOSATEILHO OIK(Y)-1.1B1 Brazgeet ombITOM IPOrpaMMHOH peanu3aniy napamsIelbHbIX
BBICOKOIIPOH3BOUTEIHHEIE pHoOpeTaTs, pa3BUBAThH U ) anroputMmoB B cpere MATLAB
BBIMHCIICHAA HPUMCHATE MaATCMAaTHCCKUC, I VMeeT HCMoJIb30BaTh NapaslIeIbHbIE ATTOPUTMBI I
€CTECTBEHHO-HAYTHBIE PUMCHACT IIPU PEILCHUH
> OIIK(Y)-1.1V1 pCIICHHUS TIPUKIIAIHBIX 331a4 B PA3IIMUHBIX 00JIACTIX
COIHMATBHO-YKOHOMUYECCKHE H PO(ECCHOHANBHBIX 32124 o
MATEMATIMCCKIE MPAKTHYECKUX TPHIOKEHUI
OITK(Y)-1 npoeccHoHaIbHbIC 3HAHUS N.OIIK (Y)- >
JUISL pellieHHs] HeCTaHAaPTHBIX 1.1 C€CTCCTBCHHOHAY1HBIC,
3a/1a4, B TOM YHCJE B HOBOU COIIMAaJIBHOOKOHOMHWYECCKHUE U
WM HE3HAKOMOH cpejie U B IpOQecCHOHATBHBIC SHAHHS OIIK(Y)-1.131 | 3Haer MeTOIBI BHIYMCIUTEIBHON MaTEMATHKI
MEKAUCIUTUTTHAPHOM
KOHTEKCTE
CrnocobeH aHaI3UPOBATH
poheCCHOHATBHYIO
HH{OPMAIIFIO, BEUIETISTE B Helt Amnanmsupyer npodecCHOHATBHYIO ‘YMeeT BBINMONHATh aHau3 3()(HEKTUBHOCTH MapauiebHBIX
B o o
HH(pOPMALHIO, BBIACISS B HEH BEIYHCICHHUH IS OLICHKH ITOTy4aeMOrO YCKOPEHUS
TIaBHOE, CTPYKTYpPUPOBATh, N.OIIK (Y)- topmarIo, BbLL u A 1 Y4 YCKOP 3
OIIK(Y)-3 O(OPMITITE H MPEACTARTATS B 3] OCHOBHBIE JIEMEHTBI: LIEJIH, OIIK(Y)-3.1V1 BBIYMCIICHHUH U CTENICHU MCIIOJIb30BAHUS BCEX BO3ZMOXKHOCTEH
' THIOTE3bl, Pe3yIbTaThl, TEOPUH, KOMITBIOTEPHOT0 000pYI0BaHHMS TIPU MapaslIeNbHBIX
BHUJIC QaHATUTHYECKHUX 0030pOB
2 ¢ 0BOCHOBAHHBIMH BEIBOIAMH KIacCu(pUKAIU, ApTYMEHTHI U T.1I. crocobax pemIeHus 3a1ay
U PEKOMEHIALMSIMH
Brnazneer ombITOM HCTIOTB30BaHUS TEXHOIOTHH
[apajuIeIbHOTO IPOrPaMMHUPOBAHUS IS MHOTOSIICPHBIX
OIK(Y)-5.1B2 P POrpamMmip * P
MHOTOITPOLIECCOPHBIX CHCTEM C 00IIel pa3aensieMoit
TaMSTHIO
Criocoben paspaGaTsizats u OIIK(Y)-5.131 3HaeT apXUTEKTYPy COBPEMEHHBIX MHOTOSIACPHBIX
MO HUBHDOBATS IIpumensieT 3HaHUS COBPEMEHHOTO e TPOLIECCOPOB
OIIK(Y)-5 MPOrpaMMHOE U arnapaTHOE N.OIIK (Y)- ngorp AMMHOTO H alliapaTHoro 3HaeT o0LHe NPUHIMUITEL Pa3padoTKH HapauIeIbHBIX
¥)- obecreucHue 5.1 obecrieuens HHPOPMALHOHHBIX 1 OIIK(Y)-5.132 | anropuTMoB [JIsi PEHIEHH CIOKHBIX BBIYUCIUTEIBHO

NH()OPMALOHHEIX U
aBTOMATH3HUPOBAHHBIX CHCTEM

ABTOMATHU3UPOBAHHBIX CUCTEM I
peueHusa Hqu)eCCHOHaJ'ILHLIX 3aga4

TPYAOEMKHX 3a1a4

OIK(Y)-5.133

3HaeT OCHOBBI napauieJbHOro nporpaMMHUpOBaHUs (HOHHTI/IC
IpONIECCOB U IOTOKOB, OpraHU3aIus BSaHMOHCﬁCTBHH,
KJIIAaCCUYICCKUE 3aa4U ITapaJuIeIbHOT'O HpOI‘paMMHpOBaHI/Iﬂ)

IMoxa3zaren ¥ MeTOIbI OLIEHUBAHUS

Ilnanupyemsle pe3yabTaThl 00y4eHHs 10 AUCHUILTHHE

Kox

HaumenoBanue

Ko nHIMKATOPa AOCTHKEHUS
KOHTPOJIMPYEMOi
KOMIIeTeHIIUH (MJIU ee YacTH)

HaumeHoBaHHe pa3/ie/ia JUCHUNIHHBI

MeTtoabt OLICHMBAHMS
MepoNpUsITHSI)

(o11eHOYHBIE




[TpUMEHSITh TEOPHUIO MOCTPOCHHS APAIUIEIbHBIX AITOPUTMOB Paznen 1. MHOTOIOTOUHBIE —  Ompoc
PJI1 151 IPOEKTHPOBAHKSA PaOOThI BEIMUCIUTENBHBIX IOTOKOB M/ [I1.OIIK(Y)-1.1 BBLIYMCIICHHUS HA LIEHTPANIbHBIX [~  JAlllHTa OTYETOB I10 JAOOPATOPHBIM
WJTH TIPOIIECCOB POLIECCOpax paboram 1, 2
—  Kypcosoii mpoekr, 3ananue 1
—  Omnpoc
PaspaGaThiBaTh HPUNOKCHHA, HCMONL3YIOMUX Paznen 2. MHOTOITIOTOYHBIC —  3ammTa OTYETOB I10
P12 MHOTOIIOTOYHBIE W/ WJIM MHOTOIIPOLIECCHBIE BHIYUCIICHUS C VLOTIK (¥)-3.1 b IHCIICHIS Ha HaGopaTOpHEIM paboTam 3, 4
MOMOILBIO COBPEMEHHBIX SI3BIKOB MPOTPAMMHPOBAHHS U
rrathopm BHJICOIIpOLICCCOpax —  TecTtupoBaHue
—  KypcoBoii mpoekT, 3ananue 2
Pasnen 3. PacnipenesieHHbIe —  Ompoc
P13 [TpUMEHSITh METOJIBI OLICHKU 3(1)(1)CKTI/IBI-EOCTI/I MApALIETBHBIX H |y oy v s BBIYUCIICHUS ¥ BOJIBIITE -~ 3amurta OTYeTOB IO
BBICOKOIIPON3BOAUTENBHBIX BEIYHCICHUIT TaHHbIE J1abopaTopHbIM pabotam 5, 6
- KypcoBoii npoekr, 3amanue 3
—  Omnpoc
Brmonsats 3G dexTHBHYI0 06pab0TKy M aHAIIU3 JaHHBIX C Pasnen 4. Pactipenenennble —  3aura OTYETOB I10
[YIETOM OCOOEHHOCTEM MMEIOIIENCS BRIYUCITUTELHOM BBIYUCIICHUS PEATTBLHOTO J1abopaTopHBIM pabotam 7, 8
P14 MHQPACTPYKTYpHI .OTIK (Y)-5.1 BpEeMEHH - Tectuposanue
—  Kypcosoit npoexr, 3ananue 4

IIxaga oneHUBaAHUA
HOpSI,Z[OK OpI‘aHI/IBaL[I/II/I OILICHHUBAHUA pe3yanaT0B 06yquH51 B YHI/IBepCI/ITGTe pernaMeHTnpyeTCﬁ OTACJIIBHBIM JIOKAJIBHBIM HOpMaTI/IBHBIM aKTOM —

«Cucrema OIICHUBaHUS pe3yabTaToB 00yueHuss B ToMckoM moiuTexHudeckoM yHuBepcutere (Crucrema olleHHBaHUs)» (B JCHCTBYIOIIEH pelakinn).
Hcnonp3yercss OalibHO-pEUTUHIOBasl CHCTEMa OLCHUBAHHUS pe3yabTaToB oOyuyeHHs. MToromasi oueHka (TpaJWLMOHHAs W JIUTEpPHas) MO BUIAM
yueOHor pnestenbHOCTH (M3ydenue nucuumuiH, YWPC, HUPC, xypcoBoe NpoeKTHpOBaHWE, NPAKTUKH) OIMPEACNIIeTCS CYMMOW OaioB IO
pe3yibpTaTaM TEKYIIETo KOHTPOJIS U MTPOMEKYTOUHON aTTECTAIluK (MTOTOBasi pEUTUHTOBAsI OlleHKa - MakcumyM 100 GasuioB).

PacnpeneneHHe OCHOBHBIX W OOIMOJTHUTCIBHBIX OaioB 3a OLICHOYHBIC MCPOITPUATHA TCKYHICT'O KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTeCTaluu

YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

Pexomenayemast mkana Jijist OTIETBHBIX OIEHOYHBIX MEPOMPHUSATHH BXOTHOTO U TEKYIIETO KOHTPOJIS

% BBINOJHEHHUSI CooTBeTcTBHE
3a/IaHus

Tpalll‘[l.lﬂOHHOﬁ OLICHKEe

OnpeneieHne OLEHKH

90%+100% «OTINIHO» OTinyHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MPAKTUYECKON JAesITeNbHOCTH,

H€06X0,HI/IMI)I€ PE3YyJIbTAThI 06yquI/I${ C(I)OpMPIpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIHMYCCTBOM 6ann013, OM3KHUM K MaKCUMAJIbHOMY




70% - 89% «Xopoio» JloctaTo4HO MOTHOE TOHMMAaHUE TIPEIMETa, XOPOIINe 3HAHUS, YMEHHS M OMBIT IPAKTHIECKON IeATETFHOCTH, HEOOXOIUMBIE Pe3yIbTaThI
o0yd4enust chOpMUPOBAHBI, KAYECTBO HH OJJHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM KOJIMYECTBOM 0asllioB
55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS H OIBIT MPAKTUICCKOH NeATeIbHOCTH, HEOOXOIMMEIC PE3yIbTAThI

06y‘-ICHI/I${ C(I)OpMPIpOBaHI)I, Ka4eCTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJUYCCTBOM 0asioB

0% - 54%

«Heynosi.»

PesynbraThl 00ydeHus He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM

[Ixana a5t OLEHOYHBIX MEPOINPUSITUHI SK3aMEeHa

% BBINIOJIHEHU S JK3aMeH, CooTBercTBHE OnpeneieHne OLEHKH
3a/laHuii DK3aMeHa oa/L TPaAULMOHHOI OLleHKe

90%+100% 18 +20 «OTIIIHOY OTiM9HOE TOHWMAaHHE NIPEIMETa, BCeCTOPOHHIE 3HAHHS, OTIMYHBIE YMEHHS U BJIQJCHUE ONBITOM IPAaKTHIECKOH A TeIHHOCTH,
HE0OX0IUMBIE PE3yIbTaThl 00yIeHHs C(HOPMHUPOBAHBI, KX KAYECTBO OIICHEHO KOJMIECTBOM OAIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY

70% - 89% 1417 «Xopo1o» /ToCTaTOYHO MOJHOE TOHUMAaHHKE MPEMETa, XOPOIINe 3HAHHS, YMEHUS U ONBIT NPAaKTHYECKOH AEATEIHHOCTH, HEOOX0IMMBIE
[pe3yIbTaThl 00yYeHHS C(HOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMIECTBOM OaJlIIOB

55% - 69% 11+13 «Y TOBIL» [MpuemireMoe MOHUMaHKE MPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS 1 OIBIT MPAKTUISCKOM e TEIILHOCTH, HEOOXOTUMBIC
[pe3yIbTaThl 00yUeHHs C(HOPMUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHUMAJBHBIM KOJTHYECTBOM OAJlIIOB

0% - 54% 0+10 «HeynoBi.» Pe3ynbTaThl 00y4eHUs HE COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPEOOBAHHUSIM

IIepeyeHb TUMOBBIX 3aJaHUH

OneHo4YHbIe MEPONIPHATHS

IIpumepbl THIOBBIX KOHTPOJILHBIX 32JaHHI

1. Ompoc

Bonpocbwi:
JIis KaKuX MPIIOKCHUN UCTIONIF30BaHIE apaIJICIbHBIX BEIYUCIICHUH OYyIeT Heleaecoo0pa3HbiM (000CHOBATH )

Kakne 0coOOCHHOCTH BBIYUCITUTEIHLHON HHQPACTPYKTYPBI BUACOMPOLIECCOPA MO3BOJISIOT ONTUMH3UPOBATh BRIYUCIICHHS (IIPUBECTU
TIPUMEPHI)

Kakue JOCTOMHCTBA U HEAOCTATKHU UMCHOT BbIYHMCIIUTCIbHBIC CUCTEMBI C 061H€ﬁ u pacnpeaenéﬂﬂoﬁ naMATBIO (06LHCHI/ITL)




TectupoBanue

Bonpocui: 1.Kakoii komnonent Apache Spark ciyxuT st nepBudHOi 00pabOTKU JaHHBIX, OCTYMAIONIMX Ha KaKOi-1n00 nopT
komnbiorepa? a. Spark MLIib

b. Spark Streaming

c.Spark SQL

d.Spark GraphX

2 Ha kakoM ypoBHE apXHUTEKTyphl BEICOKOTIPOH3BOAUTEILHOM 00pa0OTKH JaHHBIX BBIMOIHSIOTCS 3aJa4H BH3YaIn3aliH MOJTy4eHHBIX
3aBHCHMOCTCH?

a.uTerpaunun

b.XpaHeHus JaHHBIX

c.AHAIUTUKH

d.ITpencraBnenus

3.Kakoif KOMITIOHEHT NPUJIOKEHHS OCYIIECTBIIAET IUIAHUPOBAHUE M KOOPAWHALIUIO BBITOJIHEHUS TporpamMmel Spark?
a.JlpaiiBep

b.Mactep

c.Mcnonnurens

d.Pabounii y3en

3ammTa 1a00paToOpHON
paboThI

Bonpocwi:

Kakum o0pa3om orieHUBaeTCS MPOU3BOIUTENBHOCTh Pa3pab0TaHHOTO MPUIIOKCHHUS?

Kakoe KoIrm4ecTBO BRIYHCIUTEIBHBIX IIOTOKOB/ IIPOIIECCOB MO3BOJISIET JOCTHYG B paboTe HanboIee BEICOKYIO MTPON3BOIUTEIHFHOCTH?
Kakoii BapuaHT MCTIONB30BaHIS AMSTH (001Ias HITH pacIipeiesieHHas) JIydIlle MOIX0AUT IS aropuT™Ma B 1abopaTopHoit paboTe?




3amnmTa KypcoBOro
npoekTa (paboThl)

Temamuka npoexmos (pabom): Knaccupuxarop

cTaTeii 10 AHHOTALUAM

BriOupats 1Ba sxypHaia 1o JIByM pa3HBIM TeMaTHKaM (Harpumep, «CoBpeMeHHbIE TEXHOJIOTUH B MenunnHe» U «[IpoMbinuieHHas
DHEPTETHKA»), KOTOphIC IyOJUKYIOT aHHOTAIlMd K OIMYOJMKOBAHHBIM CTaTbsM. I[lodmyduth HaOOp HaHHBIX (0OyYaroIIHi),
coctostuid 13 100 aHHOTAIMI K CTaThsIM B Ka)XKJIOM M3 KypHaoB. BriOpars mo 10 aHHOTanmii (TECTOBEIE) U3 KaXXIOTO >KypHAa.
ITocTpounTs K1accupukaTop MPHUHAAIEKHOCTH K TEMATHKE IIEPBOTO MIINM BTOPOTO JKypHAIa 10 aHHOTALMSIM CTaTeH.

O0paboTka cHHUMKOB KoMmnblOTepHOil Tomorpadum (KT) ana 3agaum BblgejieHHsl KHBOTHBIX TKaHel MCXOAsl M3 HX
I0THOCTH — equHUN XayHcpuiaga (CUDA, OpenCL)

Ha cHuMKe KOMIIBIOTEPHOH TOMOTpaduu MUKCENb 3alUChIBacTCs BeMUnHON XayHchuinna. Ha npruBeneHHON HIKE CCHUTKE MOYKHO
MMOCMOTPETh KaKHE TKAHH BRIPAXKAIOTCS KAKUMH JHANIA30HAMU CTUHUI XayCchuia.

https://en.wikipedia.org/wiki/Hounsfield_scale

TpebOyercst OTKpBITH ITANKy, COAEPKAILIyl0 Cpe3bl KOMIIBIOTEPHOH ToMorpaduu, cuutaTh naHHble U3 cpe3oB KT. C momomsio
MOPOTOBOM (DMIIbTpAMU BBIIETUTH OOJACTH MHTEpeca (HAaIpUMep, KOCTH, KPOBb MM XKMPOBYIO TKaHb). 3aT€M C IOMOILBIO
MaTPUYHBIX (UIBTPOB (MEIWAHHOTO, AWMU, 3PO33UH, Pa3MbBITHS) YCTPAHUTHh ITYMbI. BBEIBECTH MacKy TKaHEW B OTICIBbHBIN
(atin.

Bonpocwi k 3auume:

Kakne mHCTpYMEHTHI HCHOIB3YIOTCS ISl OIICHKH IPOM3BOIUTEIHHOCTH PUIIOKEHUS ?

Kaxue Tumnbl namsTi UCMONIB3YIOTCS JUIS TOBBIIIEHUS TPOM3BOAUTEILHOCTH BBIUKCICHHN B MPOeKTe?

Kak MoxeT H3MEeHUThCSA IPON3BOIUTEIHLHOCTH BEIUMCIICHUH TPH N3MEHEHNN XapaKTEPHUCTHK ammapaTHon 6a3bl?




5. | Dx3ameH

Bonpocm HA 9K3dMeH
Teopeanecxne BOITPOCHI

[TpuBenure npumMeps! 3G GeKTUBHOTO UCTIONB30BaHMs pasaeisemoit namsitu Ha GPU. (2,5 dannos)
Kakumu nocronnctBamu obmanator RDD?. (2,5 6annos)
Kakune nHCTpyMEHTEHI KJIacTepa yNnpasisiioT pacrpee’eHueM padoT Cpean BEIYUCIUTENBHBIX Y3710B? (2,5 dannos)

Kakumu mpuHIIMTIaMH clieAyeT pyKOBOJICTBOBAThLCS MpHU pacnpeaencHuu motokos B Grid mis 3amycka siapa va GPU? (2,5 6annos)

IIpakTnyeckue 3aga4uu

BrmonunTs mapeunr 10 caiiTos 1o onpeneneHHo# TemaTnke. Hanpumep, callTel anTek (B3STh U3 HUX ONHMCaHHE JIEKapCTB),
KYJIMHApPHBIX PELENTOB (B3STh U3 HUX PELEITHI), IEPCOHANBHBIE CTPAHUIIBI OI0TepoB (B3STH TEKCTHI 0110T0B) 1 T.1. MTorom
TIapCHHTa OJIHOTO CaliTa SABJISIETCS TEKCT, COAEp Kaliid B3sThIe U3 caiita onucanus. [lomyunts cnucok 200 Hanboliee NCTIONB3yEMBIX
CJIOB U3 MOJIyY€HHOT'O TEKCTa Il KaXKA0T0 caiiTa (MCKIIIOYUTH CTON-CI0BA: IPEAIOTH U coro3bl). Haiitu croBa, koTophle MOMafatoT
B CITUCOK JIJISl OJTHUX CAHTOB M OTCYTCTBYIOT Ha Npyrux. HaiTu ciioBa, KOTOpBIE MPUCYTCTBYIOT B CITUCKAX JIJISt BCeX caldToB. (10
bannoe)

5. MeToanueckue ykazaHus 1o npoueaype oueHuBaHu s

OneHovHbIe IIponenypa npoBeJeHUsI OLEHOYHOI'0 MePONPHATHS H He00X0AUMble MeTOIUYeCKHE YKA3aHUS
MEpONpUSITUS
Omnpoc o .
( 16.) [InceMeHHBIN ONIpOC MPOBOIUTCS 10 MPOWAEHHOMY MaTepuaity B TeueHue nepBbix 5-10 MunyT 3anaTus O Onpoc comepxut 5
Mmax 10.

BOIIPOCOB
Kasxxapiii Bonpoc onenuaercs B 0,2 Oasia.

Onpoc cuuTaeTcs yCIenrHo BBITOIHEHHBIM Py oyderuu o0omee 0,55 Oamna 3a Kaapli.

OLICHI/IBaHI/IC IIPOBOAUT NPENOAABATEIb 110 CIACAYIOIMHM KPUTCPHUAM

0,2 — CTYACHT IOJIHO U MPABUJIbHO OTBCYACT HAa BOIIPOC;
0,15 — CTYACHT HCTIOJIHO OTBCYACT HA BOIIPOC, HO HC JOITYCKACT OIHI/I6OK;

0,1— cTyneHT JOMyCKaeT OTAeIbHbBIE CYIIECTBEHHBIC OMMMOKH, HO IIOHUMAET CYTh BOIPOCA M OCHOBHBIC 3aKOHOMEPHOCTH;
0,05 — cTyieHT u3araetT MaTepual Co 3HAYUTEIHLHBIMU OIMIMOKAMHU, IEMOHCTPUPYET CJIa00e MOHUMaHUe CyTH Bomnpoca; 0
HET MOHNMAaHNA MaTepuaa.




TectupoBanue
(max 10 6.)

[TucbMeHHOE TECTUPOBAHUE MIPOBOMTCS MOCIE U3YUCHHSI TECOPETHUCCKOTO MaTeprana u oTpaboTKu Ha 1abopaToOpHBIX
paboTax o KaXa0i TeMe.

Ompoc coaepkut ot 5-10 BOIpocoB B TeCTOBOM Gopme

Bornpoc Ha BBIOOp H3 MPEUTOKEHHBIX BAPHAHTOB MPAaBUIIbHON HH(OpMaIuu orieHnBaeTcs B 0,2 6as1, Kakablid BOMpoc,
TpeOYIOIINI BHIMOJIHEHUE paciyeToB, olicHuBaeTcs B 0,4 Oaa.

TecT cuurtaercs YCICUIHO BBIITOJHCHHBIM ITPU IMOJTYUCHHUN bonee 1,1 Oama 3a Ka)K,Z[I:IfI.

OlicHMBaHKE TPOBOJIUT MPEITOAABATEIb 10 CACAYIOITUM KPUTEPHSIM:

v Ul BOIIPOCOB Ha BHIOOP U3 MPEII0KEHHBIX BADUAHTOB MIPAaBUIILHOM HHPOPMAIIUU

0,2 — BbIOpaH NpaBUIBHBIN OTBET;

0 — BBIOpaH HeTIPaBHIILHBIN OTBET.

v Ul BOIIPOCOB TPEOYIONIMX BHIOJHEHHS PACIETOB

0,4 — BeIOpaH NpaBUIBHBIN OTBET;

0,2- BBIOpaH HEMPABIIILHEBIN OTBET, HO MPEACTABICHBI IIPABMIIBHBIC PACUEThI WITH MPaBIIIEHOE 000CHOBaHME oTBeTa ()
— BBIOpaH HENPaBUILHBIN OTBET.




3ammura

naboparopHoit Otuet no 1abopaTopHOH paboTe COAEPKUT MHPOPMALHIO O pe3yIbTaTax padoThl MarCTpaHTa B X0Jie 1abopaTOpHBIX padoT
paboThl (Max B COOTBETCTBHH C 33/IaHUEM.
76.) .
Jlist 3a1uTh! 1a00paTOPHON pabOTHI CTYIEHT HOIYy4aeT Ul OTBETa 3 BONPOCa, KOTOPhIE BKIIFOUAIOT, 3HAHHE TEOPETUUECKUX
OCHOB IIPUMEHSIEMBIX B paboTe METOOB, IPaBUIBLHOCTD pacyeTa rmokasarejel, 3HaYeHne pacCYMTaHHBIX NIOKazaTeneil u ux
CBSI3b C (DUHAHCOBBIMH PE3YNbTaTaMHU AEATSILHOCTH IPEATIPUATHUS
Otuet no 1abopaTopHO# paboTe CUUTAETCSI YCIIEIIHO 3alIMIIeHHBIM MPH MOJIY4YeHUH Oojee 5,5 6amios.
O1eHUBaHKE NPOBOANT NPENOIABATEb 110 CIEAYIOIINM KPUTEPUSIM:
Bun Bonpoca Kpurepun ouenku
3HaHNE TCOPUH 3 0. — 3HACT METOIbI, IIOHATHUS U 2 0. - 3HACT METO/IbI, MOHATUA U | 1 0. — 3aTPyAHIETCSA YETKO
OCHOBHbBIE 3aKOHOMEPHOCTH, OCHOBHBIE 3aKOHOMEPHOCTH, cOpMYIHPOBATH METO/IBI,
MOJKET YBEPEHHO U 0e3 omHnO0K MOKeET 00Cy)AaTh TIOHSITUSL U OCHOBHBIE
00CyX1aTh NCIIOIB30BAHHbIE HCIOJIb30BaHHBIE METOBI C 3aKOHOMEPHOCTH
METO/IBI HIOMOIIBIO NPEToiaBaTess
Ymenue npoBecTd | 3 0.— pacdeTsl IPOBEICHBI 2 6. — pacyeTsl IPOBEIEHBI 1 6.— pacueTsl MpoOBEEHEI C
pacyeTsl HPaBUWIBHO U IOJIHO, MOXKET HPaBUWIBHO U IIOJIHO, OIIMOKaMH, HO I0CTATOYHO
IPOJIEMOHCTPUPOBATH PacueT 3aTpyAHseTCs HIOJIHO
WTOTOBOTO MOKAa3aTelisi Ipu MIPOAEMOHCTPUPOBATH PacueT
M3MEHEHUU UCXOAHBIX TaHHBIX WUTOTOBOTO MOKAa3aTelis Ipu
WU3MEHEHUH UCXOIHBIX JaHHBIX
HaBpiku oeHku | 3 0.— HOHUMAET B3aMMOCBSI3b 2 0.— IOHMMAaET B3aUMOCBSI3b 1 6.— 3aTpyaHsieTcs
pe3yIbTaTOB MEXY T0Ka3aTeNIMH, MOXKET MEXIY MOKa3aTesIMH, IIPOBECTHU B3aHMOCBSI3U
JaTh KAYeCTBEHHYIO OLICHKY 3aTpyAHSAETCS OXapaKTepU30BaTh | MEXKIY PacCUNTAHHBIMU
BJIMSIHUS PACCUMTAHHBIX 3HAaYEHUE PACCUMTAHHBIX MoKa3aTessiMu
mokasaresieil Ha (HHAHCOBOE rokaszareJeu
COCTOSIHUE IIPEINPHUATUS U
Pe3yAbTATHI ACATENEHOCTH
CBOEBPEMEHHOCTH caun paboTsl 1 6.
Brinonxenue KypcoBoii mpoekT BeimoiHsAeTcs B ¢GopMe pedepara W BKIIOYAET B ceOS TEOPETHUECKYI0 M IMPAKTHYECKYIO YacTh IO

KypCOBOT0 IPOEKTa

(max 4006.)

BHIOpaHHOH TeMaTHKe.
Jnst 3G deKTHBHOTO MPOBEACHUS CaMOCTOSATEIBHOIO TOMCKA /ISl PEHICHHs MOCTABICHHOW 3aladyd MMEeTCs BO3MOXKHOCTD




UCTIOJB30BaTh YIeOHO-METOAMYECKUN MaTepHall, HHTEPHET-PECYPChI, HAYYHYIO U CIIPABOYHYIO JTUTEPATYpy.
KypcoBoii mpoekT npencraBiseT co00il BRITOTHEHIE Ha OCHOBE TIOCTABJICHHOM 3a/1aU CIICIYIONTUX Pa3IeioB:

Teopetnueckuil pazaen

Onucanue peaau3aiiy aaropurMa
TectupoBaHue alropuTMa
WHTepriperanus pe3yabTaToB
Bri6op BapmaHTa KypcOBOTO IPOEKTa OCYIIECTBISACTCS B COOTBETCTBHH C HadadbHOW OyKBOW (haMHUIWU CTyIeHTa (CM.
paboyasi mporpaMMa JUCITUTUIAHEI).
B mporiecce BBITTOTHEHUS KYPCOBOTO IMPOEKTAa HEOOXOAMMO BBIITOJIHUTH CICAYIOIINE 33 [a4u:
Hammcats TeopeTHnueckuii pa3aen 1mo BEIOpaHHOW TeMaTHKE.

Peanm3oBath BEIOpaHHBIN aNTOPUTM /IS PEIICHUS TOCTAaBICHHOM 3a1a4un. Onucarh peasn3aiuro.
Br10OpaTe MeTpUKY TS OIICHKH Ka4eCTBa PEaM3yeMOTO arOpUTMa.

TecTupoBaHue peann3yeMoro aaropurma.
MaTepnpeTtaius MoiayuyeHHbIX PE3YJILTATOB B COOTBETCTBUU C ITOCTABJICHHOU 3a7aueil.
Kpurepun onieHuBaHMS BBITIOTHEHHS KYPCOBOTO MPOCKTA!

coBpemenHbIe (He cTaprie 10
ITeT) ICTOYHUKH, 0030D
imuTepaTyphl CHAOXKEH
CCBUIKAMU ¥ BBIBOJIAMH.

Kputepuit 6 - 10 bannos 2 - 5 GannoB 0 -1 Gann

1. Crenenn B pabote npeacrasieH B pabote nmpoBeaeH Teopetndeckuii (B pabote TeopeTnueckuit
TEOPETUYECKOUN ITOCTATOYHBIN ISl OCBEIIEHUS  [AHATN3 C OTIOPOM TOJIBKO HA PabOThI, [aHATN3 KaK TAKOBOW HE
000CHOBaHHOCTH TeMbI TEOPETUUECKUN aHAJIN3  [OTHOCSIIHECS IPEUMYIIECTBEHHO K [IPOBOJMIICS,
MCCIIETOBaHUS poOIeMBI, PACCMOTPEHBI OTHOMY Y3KOMY TeopeTHYeCKuil 0030p

TEOPETUUCCKOMY/UCCIICIOBATEIBLCKOMY)
MOIX0My 0€3 COOTHECEHUS C IPYTUMU
TEOPUSIMH, C COBPEMEHHBIMU
[101XO0JaMH

[IPOW3BOINT OIIYIICHUE
HEOCTATOYHOTO

2. KagecTtBO pacueros,
WHTEpIpEeTAIUs
ITAaHHBIX U
000CHOBAaHHOCTh
BHEIBOJIOB

[Ipu BbINOTHEHUE
[MPaKTHYECKOTO pa3zena
KypCOBOTO MPOEKTa, ObLI
[peaT30BaH alTOPUTM IS
[pEILIeHHs TTIOCTaBJIEHHON
3a1auu, ObLTa IpOBEeHA
OLIeHKa KauyecTBa padOoThI
QITOpUTMa COTJIacHa
BEIOpAHHBIM METPHKAM,
[OJTy9YEeHHBIE Pe3yIbTaThI
OTIFICaHBI U
[TPOWHTEPITPETUPOBAHBI,
BEIBOABI 0OOCHOBAHEI.

[Ipu BBITIOTHEHHE MTPAKTHYECKOTO
[paszena KypcoBOTO MTPOEKTA, OBIIT
[pEATM30BaH aJITOPUTM JIJISl PEIICHUS
[MOCTaBJICHHOI 3aauu, OblIa
MPOBEJICHA OIIEHKA KauecTBa paboTHI
AIropuTMa COTJIacHa BEIOPaHHBIM
METpHUKaM,

MOJTyYeHHBIE PE3yIbTAThl OTIMCAHBI U
MPOUHTEPIPETUPOBAHBL. B pe3ynbrate
MOBEICHHOTO TECTHPOBAHUS U OLCHKU
MOKa3aHU METPUK
[PaboTOCTIOCOOHOCTD PEAT3YEMOTO
AIrOpuUTMa SIBJISICTCS HE

[Ipu BbINOTHEHUE
[MPaKTHYECKOTO pa3zena
KYPCOBOTO MPOEKTA,

OBIT peaTn30BaH aITOPUTM
TS peTIeHus
[MOCTABJICHHOM 3a1a4u, HE
ObL1a IPOBE/ICHA OIICHKA
KadecTBa pabOTHI
QITOpUTMa COTJIacHa
BEIOpAHHBIM METPHKAM,
MOTyYEHHBIE PE3YITbTaThI
HE OIMCAHBI U HE

IPOMHTCPIPECTUPOBAHLI. B




[loBeeHHOE TECTHPOBAHHS U
[oKa3aTen METPHK
[TOATBEPKIAIOT PaboTy
CIOCOOHOCTH PEeaTM30BaHHOTO
QIrOpUTMAa.

yﬂOBHeTBOpHTCHBHOﬁ.

pe3yIbTaTE MOBEICHHOTO
TECTHPOBAHMS TEKYIIast
pean3anys arropuTMa
OKa3amach He
a00TOCIOCOOHOIA.

3.IlocnemnoBaTenbHOCTD
1 JIOTUYHOCTH
M3JI0’KEHUST MaTepuaa

TexcT paOboThI U3I0XKEH
MOHSATHO ¥ JIOTHYHO,
CYIIIECTBYET CBSI3b MEXKTY
[PACUCTHBIMHU pa3/icIaMu
KYPCOBOM pabOThI

B TekcTe paboThl BCTPEUAIOTCS
HAPYIICHUS JIOTHISCKUX
[0CIIeI0BATEILHOCTEH

PacueTHbie paszmesnsl paboThI
[IPEICTABISIOT CO00
HECBSI3aHHBIC YaCTH PabOTHI

4. Oenka opopMIICHHS
1 TPAMOTHOCTHU

PaGoTa pacrieyataHa Ha
[pUHTEpPE U COOTBETCTBYET
TpeOOBaHUAM 110 0OPMIICHHUIO
KypcoBbix pabor TIIVY,
0(QOPMIICHBI CCHUIKH Ha
MCTIONTb3YEeMbIC HCTOYHUKU U

Pabota pacrieyatana Ha IpHHTEPE U
COOTBETCTBYET TPEOOBAHHSIM TI0
odopmiteHHI0 KypcoBbIx padot TITY,
HaCTHIHO O(hOPMIICHBI CCBIIKH Ha
MCIIOJIb3yEeMbIE HCTOUHUKH,
OTCYTCTBYIOT oporpaduieckue u

Pabora pacrievyataHa Ha
[PUHTEpPE C HAPYIICHHEM
TpeOOBaHUM K 0(OPMIICHHUIO
KypcoBbix pabor TIIVY,
OTCYTCTBYIOT CCHUTKH Ha
HCTIONTb3YEMbIC HCTOYHUKH,

[TUTATBI, POPMYITUPOBKH CTHJIICTUYECKUE OIMUOKH

KOPPEKTHBI C TOYKH 3PCHUS opdorpaduuecKux u
YCCKOTO SI3bIKa CTHJIMCTUYECKHUX ONIHOOK.

IToaroToBneHHBI KypCOBOM MPOEKT MOAMUCHIBACTCS CTYJEHTOM U HPEJICTaBISCTCS MNPEMOAABATENI0 HA TMPOBEPKY B

YCTaHOBJICHHBIE KaJICHAAPHBIM PEHTHHT CPOKH.

B paboTe MHOTO

[IpenonaBarenb OIEHUBAET BBHIOJTHEHUE KYPCOBOTO NMPOEKTA M COOTBETCTBUE KAJCHAAPHOMY PEUTHHT TIJIaHY T10
40-6annpHoM cucteme. KypcoBoii POEKT cYMTAETCS BBIMOJIHEHHBIM, a CTYACHT MOJIY4aeT JOIYCK K 3aIlIUTe MpU
noydeHuu 20 6aJioB, Ha TUTYJILHOM JINCTE MPENoAaBaTeNb AeaeT oTMETKY «K 3ammTey, mpocTaBisieT
HaOpaHHOE KOJIMYECTBO OAJJIOB M CTaBUT MOANUCH. Eciiy B pe3ynbraTe MPOBEPKH CTYEHT MOJyYaeT MEHBIIYIO
cymMMy 0ajuioB, TO paboTa BO3BpaIaeTCs CTYICHTY IJIsl JOPaOOTKY WU TIEPEICTIKHA. 3aMeYaHus IIPEro/iaBaTelb B
IINCBMCHHOM BUC HpGI[CTaBJBIeT CTy,Z[eHTy. Ha TI/ITyJII:HOM JINCTEC ACJIaCTCAd OTMETKaA ((ILOpa6OTaTB» nJIn
«ITepenenatby.

3amuTa KypcoBOro
IIPOEKTa

(max 6006.)

®dopMoii TEKYIIeT0 KOHTPOJS SBISETCS 3allUTa KypCOBOTO MPOEKTa, KOTOpas MO3BOJISET OICHUTh YPOBEHb OCBOCHUS
yueOHOTo MaTepraia B POILECCEe CAaMOCTOSTEIBHON PadOTHI CTYIEHTA HaJl KyPCOBBIM IIPOCKTOM.

3ammTa COCTONT M3 IBYX JTAIOB: KpaTKoe coobmieHune (2-3 MHUHYTHI) O CYIITHOCTH B pe3yibTaTaxX padoThl, KOTOPOE IMMPOXOIUT
Ha OCHOBE 3apaHee IMOJTOTOBICHHOIO JOKIAJa W IMPEAIoiaracT CBOOOTHOE BIaJeHUE TEMOW UCCIEHOBAaHUS W OTBETHI HA
Bompochl. [lpenonaBatens MOXKET 3ajaBaTh IO TPH BOMNpPOCAa MO KAKIAOMY pa3ielly KypCOBOTO TpOeKTa. Takke
NPErNoJiaBaTellb MOXKET 33/1aBaTh YTOUHSIOIINE U JOTIOIHUTEIHHBIE BOTIPOCHIL.

Kpurepun oneHnBanust:




Kputepuit

11 - 20 GamtoB

4 - 10 dayutoB

0 - 3 dayutoB

1. CooTBeTCTBUE
colepKaHus JOKIIana
1 CTEIICHD BJIaJICHUS
3asIBJICHHON TEeMOK

Coaepsxkanue qoKiana
COOTBETCTBYET 3asBJICHHOU
TeMe U B TIOJIHOM Mepe e€
[PACKPBIBACT, CTYACHT

CopepskaHue JOKiana, He B
[MOJTHOI MEpe PaCKphIBAET
3asiBIIEHHYIO TEMY, CTYICHT
MCIIBITHIBACT 3aTPYAHCHUS TIPU

CopeprkaHue I0KIana He

COOTBETCTBYET 3asBJICHHOU
TeMeE, CTYICHT HE CII0OCOOCH
[epenaTh OCHOBHBIC dTaIlbl

[POBEICHNSI PACUECTOB
1 OlICHKA
MOJTYYCHHBIX
pE3yIIbTATOB

WHTEPIPETUPOBATH
[MOJIy4CHHBIC PE3YJIbTATHI,
[MOHUMAET U
ITEMOHCTPHPYET
B3aMMOCBSI3b IMOTYUYEHHBIX
[MOKa3aHHii.

MHTEPIPETUPOBAHUH TIOTyIESHHBIX
[pE3yIbTaTOB, HE TOHUMAET
B3aMMOCBSI3b ITOTYICHHBIX
MOKa3aHMIA.

MCCIIEI0BaHUSA ITEMOHCTPHUPYET CBOOOTHOE [TOKIIAIE. [P HAITMCAHUU PaOOTHI.
BIaJICHIE TEMOIA.
CTyaeHT MOXeT paccka3ath ([CTYIEHT MOXKET paccKa3ath O CTyICHT UCTIBITHIBACT
0 peaJTu30BaHHOM [pEaTN30BaHHOM aJICOPUTME, HO BaTpyAHEHUS UM HE MOXKET
2. HaBbiku QJITOPUTME H MICITBITBIBACT 3aTPYAHCHIUS ITPH [pacckazaTh O

[pealn30BaHHOM aJITOPUTME,
MCIIBITHIBACT 3aTPYIHCHHUS
MpU WHTEPIIPETUPOBAHUHT
MOJTy4YEHHBIX PE3yTbTATOB,
HEe TOHUMAET B3aMMOCBSI3b
[TOJTy9ICHHBIX TIOKA3aHHIA.

3. OTBETHI HA
BOIIPOCHI
MperoaaBaTess

CtyneHT cBOOOTHO
0TBEYACT Ha BCE BOTIPOCHI,
MeMOHCTPHUPYET CBOOOTHOI
BIa/ICHUE 110 KAXKIOMY
paszieny KypcoBoro
MPOEKTa U MOHUMAET
B3aMMOCBSI3b ITHX

pasienos.

CTYJICHT HCIBITHIBACT
3aTpyIHCHHS TIPU OTBETE Ha BCE
BOIIPOCHI, Ia€T TOTHBIE OTBETHI C
[TOMOIIBIO HABOSIIUX BOIIPOCOB,
IMTEeMOHCTPHUPYET CBOOOTHOM
BIIaICHUE TI0 KaXJIOMY pPa3ieny
KYpPCOBOTO MPOEKTA U TIOHUMACT

B3aMOCBA3b OTHUX Pa3JICJIOB.

CTyIEHT MCIIBITHIBACT
3aTpyIHCHHS [IPH OTBETE Ha
BCE BOMPOCHI, HE MOXKET
TaTh OTBET HABOIAIIUX
BOIIPOCOB, HE MIOHUMAET
B3aMMOCBSI3U TIOJTYUYCHHBIX
IMOKa3aTeJIeH.

[IpeniogaBaTens OlEHUBAET 3aIUTY KypCOBOTO MTPOEKTa M COOTBETCTBHE KAJIEHAAPHOMY PEHTHHT IUIaHy 1O

60-0amTpHOM cucTeme. 3aluTa KypCcOBOTO MPOEKTAa CUUTACTCS BBHIMIOIHEHHOW, a CTYJCHT MOJY4YaeT UTOTOBYIO OIEHKY IO
KypcoBoii paboTe npu nonydeHnu 30 6auioB, Ha TUTYIBHOM JIUCTE TPEMO/IaBATENh CTABUT OAJLIBI 32 3aIUTY, a TAKIKE CYMMY
O6ayutoB (BEIMONTHEHUE pabOTHI + 3ammTa). Ecim B pe3ynbrare 3amuThl CTYACHT IMOJIy4YaeT MEHBIIYI0 CymMMy OaljioB, TO

CTYACHT NMPUXOJUT HA 3alIUTY IMOBTOPHO B YaChIl KOHcyHBTaI_[I/Iﬁ mperogaBaTceiis.

Hrorosas OIICHKA 3a KypCOBYIO pa60Ty pacCcCuUUThIBACTCA HAa OCHOBE HOJIy‘-IeHHOﬁ CYMMBGIL 0asIoB 3a BBIIIOJIHCHUE KprOBOI;’I

paboTs! ¥ 0aToB, HAOPAHHBIX MIPH 3AIIUTE COTIACHO KAICHIAPHOMY PEHTHHT TUIaHy JUCIIUITINHEL.

DK3aMeH

[Ipouenypa mpoBeAcHHS MTOTOBOM aTTecTalud (dK3aMEH) — CTaHAapTHas. YCTHBIH OTBET IO BBIOPAHHOMY

9K3aMEHAIIMOHHOMY OmiieTy. MakcuMaabHOE KOJIMYECTBO OauToB 3a dk3aMeH — 20 (IBaAaTh).




MHUHHUCTEPCTBO HAYKHW U BBICIHIETO OBPA30OBAHUS POCCUMCKOM ®EJEPAIIAN

DenepanbHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEkK/ICHNE BBICIIETO 00pa30OBaHUsA
«HATIMOHAJIBHBIN HCCIETOBATEJILCKUII TOMCKHAW MOJUTEXHUYECKAN YHUBEPCUTET»

KAJIEHIAPHBIA PEUTUHI -TIIJIAH JUCLHATLTAHBI
2020/2021 y4ueOHbIi roa

OIIEHKU
Jucuunnuxa
«OTIHYHOY A 90-1006am108B «IlapannenvbHoleusblcOKONPOU3800UMEbHbLEEbIYUCCHUSLY

«Xopouio» B | 80— 896auos
C | 70 —796amoB

Y 0B D | 65-6906amwioB [mo Hanpasienuto 09.04.01 HUupopmamuxa u bluuciumenvras mexuukd
E | 55 —646amios
3a4TeHo P | 55-1006awios

HeynorneTBoprTeIEHO / He3a4TeHO F | 0-546ammos

Jlekuun 8 yac.

TIpaxr. 3ansTis qac.

JIa6.3ansrst 24 yac.

Bceroayn. padora 32 yac.

CPC 76 qac.

108 Jac.

HUTOI'O 3 e
rpynmna SBM93

Pe3ysabTaThl 00y4eHUs M0 TUCHHILTAHE (chopmynuposams OJist KOHKDEMHOU OUCYUNTUHDL):

P/I1

HpI/IMeHﬂTL TEOPUIO IIOCTPOCHUS TapaJUICJIbHBIX aJITOPUTMOB JJI IIPOCKTUPOBAHUSA pa6OTLI BBIYHCJIMTEIBHBIX TIOTOKOB W/ WJIH IpoueCCOB

P2

IPa3pabaTbIBaTh NPHIIOKEHHUS, HCIIOIB3YIOIIMX MHOTOIIOTOYHBIE M/ WM MHOTOIIPOLIECCHBIC BHIYMCICHHS C TOMOLIBIO COBPEMEHHBIX 3BIKOB IPOrPaMMHUPOBAHUS U I1ATHOPM

P/3

HpI/IMeHﬂTL MCTO/Ibl OLICHKH Bq)(i)eKTI/IBHOCTPI HnapaJUlCJIbHBIX U BBICOKOIIPOU3BOAUTEIILHBIX BBIYUCIICHUI

P14

IBeImoTHATH 9 GeKTHBHYI0 00pab0TKy M aHAIN3 JAaHHBIX C YY€TOM OCOOCHHOCTEH NMEIONIeCsl BRIYHCIUTEIbHON HHYPACTPYKTYPHI

OuneHoyHbIe MeEpOoNpUuATHUs

Js pucuuninH ¢ popmoii KOHTPOIS - IK3aMeH

OneHo4HbIe MePONPUATHS | Koua-Bo Banibl
Texymmii KOHTPOJIb: 80
1 [Mocemenue 3anaTHii (ompoc) 4 4
T TecTor 2 20
TK 3amuTa oTyeTa 1o JabopaTopHO paboTe 8 56
IIpoMeKyTOUHASI ATTECTALIHSA 20
A Dx3amen | 1 20
HUTOI'O 100
= IKOJ‘[-BO 4acoB Ouenou- II/IHtljopmaunomme obecreyenune
UlaTta ) = Hoe
£ |navana g Z g g 2 YuebHast 1eATeILHOCTD Ayn. Cam. Koa-Bo
g 7S w2 = meponpH |ga,508 Y ueonas MuTtepuer [Buneo-
E peremn | 3 £ =55 ATHE uTepaTypa  |-pecypcehbl  [pecypebl
1 2 3 4 6 7 9 10 11
1 P 1 Jlexuus 1. OcnosHuie Konyenyuu 6b1COKONPOU3BOOUMENbHBIX GbIYUCTICHUU 2 11 OCH 1
/TaGopatopras pabota 1. [IpoekTpoBaHUe aNTOPUTMOB IS TApaJUICIbHBIX BEIYHCICHAN 3 TK OCH1 |JOIl1




[Ko.1-B0o yacos

OneHou-

[Undopmanmonnoe odecneyeHne

UlaTa = 2 Hoe
z:::;]: ::; % YueOnas aeateabnocts Ay Cam. Meponpu ;C: ; J;::z Yuedonas Mutepuer [Bumeo-
: = sATHE iuTepaTypa  |-pecypchl  [pecypebl
« E E []0o020mosKa omuema no 1abopamopHoi pabome 8
E % 2 /TaGopatopHas pabota 2. Vcrons30BaHHe MHOTOIIOTOYHBIX BeraucieHnit Ha CPU npu pemenun 3aga4 3 TK 7 OCH 1 JOIT1
= ~ g (bUIBTPAIMU U COPTUPOBKH
/lo020mosxa omuema no 1abopamopHoi pabome 8
5 Ulexiys 2. Muoeonomounas 06pabomxa OanHbIX HA GUOEONPOYECCOPAX U 2eMepO2eHHbLe GbIYUCTCHUS 2 IT 1 OCH 1,2
JTabopaTopHas paboTa 3. MHOrONOTOYHbIE BEIYUCIICHUS HA BUICOIPOLIECCOPAX MPH aHaIn3e rpaQuuecKux 3 TK 7 OCH 1 JOIT 1
P12 TaHHBIX
[lo020mosxa omuema no 1abopamopHoi pabome 8
JTaGopatopHas pabota 4. CoBMeCTHOE UCIIOIb30BaHIE MHOTONOTOUHBIX BErauciennit Ha CPU u GPU 3 TK 7 OCH 2 JOIT2
10o020moska omuema no 1abopamopHou pabome 8
9 Tect Nel OcHOBBI apajIeIbHBIX U BBICOKOIIPOU3BOAUTEIBHBIX BEIYMCICHUM 4 T 10 OCH 2
Kondepenn-neneas 1 Jlexiuu 4 JlaboparopHsix pador 12
[Bcero mo KOHTPOJILHOM ToUYKe (aTTecTanum) 1 16 36 40
11 Ulekuus 3. Pacnpedenennuvie sviuucienus u borvuue dannvie 2 I1 1 OCH 2,3
JlaGoparopHas paboTta 5. PacnipenenenHast 00padoTka ycTOHYNUBBIX HAOOPOB TaHHBIX 3 TK 7 OCH 2 JOI12
P32 /lo020mosxa omuema no 1abopamopHoii pabome 8
’ /laGoparopHas paboTa 6. Mcnonb30BaHre MAaIMHHOTO O0Y4EHHS IIPY MTOMOILH PACHPEAEICHHbBIX 3 TK 7 OCH 2 JOI12
BEIIHICIICHUI
[lo020mosxa omuema no 1abopamopHoii pabome 8
15 Vlexyus 4. Pacnpedenénnvie ebiuucienus 8 3a0a4ax peaibHo2o epemMeHy 2 11 1 OCH2,3
/TabopaTopHas paboTta 7. B3aumoelicTBHE MHOTOMPOIIECCHBIX BEIYUCIEHUH C PENALIMOHHBIMU U 3 TK 7 OCH3 [1OI13
[HepesIMMOHHEIMY 0a3aMU JTaHHBIX
[10o020moska omuema no 1abopamopHou pabome 8
PA3 JTaGopatopras pabora 8. O6paboTKa MOTOKOBBIX JAHHEIX B PACIIPECICHHBIX CHCTEMAaX 3 TK 7 OCH3 JOII 3
/lo020mosxa omuema no 1abopamopHoii pabome 8
Tect No2. PacripenienieHHbIC BEIYMCICHUS 8 T 10 OCH 3
Bamura KypcoBoil paboThI
Kondepenn-nenes 2 Jlexuu 4 JlaboparopHsix pador 12 24 80 40
[Bcero mo KOHTPOJILHOM TOUYKe (aTTecTAIHM) 2 16 40 80
JK3ameH 18 IIA 20
|O6muii 06Hem paGoThI MO AUCHHILIMHE 32 76 100

HudopmannonHoe odecneyeHue:

Ne (kon)

(OcnoBHas y4yeOHas 1ureparypa (OCH)

OCH 1

BEICOKOITPOM3BOUTEINILHEIE BHIUUCICHHSI HAa OCHOBE CTPYKTYpPHO-Ipa(UuecKoro MpeacTaBICHUS
nommtexumdeckui yausepeuret (TITY). — Tomck: U3p-Bo TITY, 2015. — 142 c.: mir.. — bubmuorp.: c. 137-141.. — ISBN 978-5-4387-0626-7.

: moHorpadus / A. 0. Iémun [u ap.]; HaunoHaneHbI uccienoBaTenbckuii TOMCKHIA

OCH2
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MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUMCKOMN ®EJEPALIIN
®deiepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEIKICHUE BHICIIIETO 00pa30BaHUsI
«HAIIMOHAJIbHBIA UCCJIENOBATEJBCKHUIA TOMCKHUM MOJUTEXHUYECKHUI
YHUBEPCUTET»

KAJIEHJIAPHBIN PEUTUHT -IIAH

BBINOJTHEHHUSI KYPCOBOI0 NMpoeKTa / KypcoBoii padoThl

MO AMCUUILTHHE IMapajiesbHble U BHICOKOMPOU3BOANTEIbHbIE BIYHCIEHUS
OOII nonroToBKu BEICIIIEE 00pa30BaHUE - MarUCTpaTypa

HaIpaBJICHUS 09.04.01 UndopmaTika M BBIYHCINTEIbHAS TEXHUKA
(crienaIbHOCTH)

Ha TIepHO.T (Becennmii cemectp 2020/21 yuebHOTO rosa)

PykoBogutens Crntiera Biaguvup ['puropsesud

TaTa Buja padoThl (aTTECTALIMOHHOE MEPONIPUSITHE) MakcuMaabHbIH
KOHTpOJIsS* DaJ
Texkymuii KOHTPOJIb B ceMecTpe 40
Kongpepeny-nedena 1 [[IpeseHTanus alropuTMa BBICOKOIIPOU3BOIUTEIHHBIX 40
(KT 1) BBIYMCIICHUH poekTa (paboThl)

I[Ipome:KyTOUHAS ATTECTAIUS 60
Kongpepeny-nedena 2 [3amura nmpoekta (padoThI) 60
(KT 2)

HNToro 6a/J10B 0 Pe3yJbTATOM PA0OTHI B CEMECTPE M ATTECTAIUOHHBIX 100
MeponpusATHI

* - npu 3a04HOU hopme 0OyUeHUs 3aNOAHAEMC MOIbKO N0 OUCYUNTUHAM, npenodasaemvim ¢ npumenenuem [JOT

Ne (ko) Ha3Banmue 31ekTpoHHOr0 pecypca (IP) Anpec pecypca

OP 1 IBM high performance computing: more https://www.ibm.com/it-

than just compute capacity infrastructure/solutions/hpc

OP 2 The Apache Software Foundation https://apache.org/

OP 3 Microsoft high performance computing https://azure.microsoft.com/en-
us/solutions/high-performance-
computing/
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