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1. llesu u 3212494 AU CIUILIHHBI

[lesnb Kypca COCTOUT B U3yYEHUN MATEMATUYECKUX MOJIEIIEH, METOJIOB U TEXHOJIOTUI
MapajyIeIbHOTO TPOTPAMMHUPOBAHUS 111 MHOTOIPOLIECCOPHBIX BEIYUCIUTEIBHBIX CUCTEM.

Kparkoe cogepkanue TUCHUIIIMHBI

Lenu u 3agaun BBEACHUS MapalIeIbHON 00paOOTKH TaHHBIX. APXUTEKTYPbI
napasuIeIbHBIX BRIYUCIUTEIbHBIX cucTeM. CIoCOOBI OIIEHKU MPOU3BOAUTEIHHOCTH
MHOTOITPOLIECCOPHBIX cucTeM. [IpuHIUIBI pa3pabOTKH MapaliebHBIX aJTOPUTMOB.
AHanu3 TpyA0E€MKOCTH MapajuIeIbHbIX aJIrOPUTMOB. TEXHOIOTHH pa3padOTKu
napasienbHbix mporpamMm. Ctangaptel MPI, OpenMP u CUDA.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

AUCHUIIJINHbI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

OIIK-1 Cnocoben HaxonuTh, (HOpMYIUPOBATh U
penIaTh akTyalbHbIe TPOOIEMbI TIPUKIIATHON
MaTeMaTHKH, GyHIaMEHTAIbHOW HHPOPMATHKH U
MH()OPMALIMOHHBIX TEXHOJIOTHI

3HaeT: METObI Pa3paOOTKH U OIICHKU
MapajjieIbHbIX AJITOPUTMOB

YMeEET: MPOEKTUPOBATh, pEaIu30BbIBATh U
QHAJIM3UPOBATH MapAJJIEIbHbBIC aJITOPUTMBI
MmeeT npakTUYECKUI ONBIT: BIIaJCHUS
TEXHOJIOTUSMH pa3pabOTKH MapalieTbHbBIX
nporpamm OpenMP, MPI u CUDA

OIIK-2 CniocoGeH mpuMeHSITh
KOMITbIOTEPHBIE/CYTIEPKOMITEIOTEPHBIE METO/IBI,
COBpPEMEHHOE MporpaMMHoe obecredeHre (B ToM
YHUCJIe OTEYECTBEHHOTO MPOU3BOJCTBA) JIsl PEIICHUS
3a/1a4 mpohecCUOHANBHOM 1eATeIbHOCTH

3HaeT: 0COOEHHOCTH aPXUTEKTYPHI
CYyNEPKOMIIBIOTEPOB, KIACCU(DHUKAITUIO apXUTEKTYP
napayieNbHBIX BEIYUCITUTEIBHBIX CHCTEM, CIIOCOOBI
OLEHKHU MTPOU3BOJUTEIBHOCTH MHOTONPOLIECCOPHBIX
CHUCTEM

YMeeT: co3/1aBaTh napajuiesibHbIE IPOrpaMMBbl IS
Pa3JIMYHBIX MHOTONPOLIECCOPHBIX CUCTEM

mMeeT mpakTHYEeCKUI OMBIT: BIAACHUS
TEXHOJIOTUSMHU Pa3pabOTKu MmapaiedbHbIX

porpamm

3. Mecro aucuuninHbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO M1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.21 naTenneKkTyaabHbIi aHAIU3 OOIBIINX
TTaHHBIX,

1.0.10 Heiiponnsie cetu,

@®J1.02 MeToabl UCKYCCTBEHHOTO MHTEIICKTA,
1.0.13 f3wik Python ans ananu3a naHHBIX,

1.0.09 Teopernueckre OCHOBBI pa3pabOTKU CHCTEM
yrpaBiIeHUs OOJbIIUMH JaHHBIMU,

1.0.04 A3bIKM pa3MeTKH,

1.0.20 Ilouck, oOpaboTKa U pacrio3HaBaHHUE AyIHO-,
BUICO- U Tpaduueckor HHPOpMAIHH,

1.0.22 Cuctemsl yrpaBieHUs TPEATPUITHEM,
1.0.18 OcHOBBI MAITMHHOTO O0YYeHUH,

@DJ1.01 TexHOJIOrMU UHTEPHETA BEUIEH,

He npenycMmoTrpensl




1.0.14 IIporpaMMupoOBaHHE KOPIOPATUBHBIX
MH()OPMAMOHHBIX CHCTEM Ha sI3bIKe Java,

1.0.06 O6bexTHO-0pueHTHpOBaHHbIe CASE-
TEXHOJIOTHH,

Y4ueOHast MpaKTHUKa, TEXHOJIOTHYecKas (IPOEKTHO-
TEXHOJIOTHYECKas) MPaKTHKa (2 ceMecTp)

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH

JlucuurirmHa

TpeboBanus

@J[.01 TexHOonOrMM UHTEPHETA BELEN

3HaeT: MPUHLUIIBI OPTaHU3aLMK KHOephU3NIECKIX
CUCTEM, CYILECTBYIOIINE TEXHOJIIOTUN B UHTEPHETE
BeIllel, OTEUECTBEHHBIE U 3apyOeKHbIE TOCTHKEHHS
B 00J1aCTH IPOrpaMMHO-aIIIAPATHBIX KOMIUIEKCOB
MHTEPHETA Belled YMeeT: aHaIu3upoBaTh
cyuiectByromue [oT-rexHonoruu u NpUMEHATHh UX B
KOHKPETHBIX YCIJIOBHSIX, ONIPENEIATh CEPBUCHI,
(GyHKIMU U BBIOMpATh TEXHOJIOTUU UX peau3aliu
npu pazpaboTke Kubeppu3nIecKux NporpaMMHO-
anmapaTrHbIX KOMIIOHEHTOB MIMeeT npakTuieckuii
OIIBIT: BJIAJICHUS CIIELIMAIbHOW TEPMUHOJIOTHEH,
HaBbIKAMU IPOTrPaMMHPOBAHUS KOHEUHBIX
YCTPOWCTB, HABBIKAMU Pa3pabOTKH MOJEIeH U
QJITOPUTMOB ISl B3AUMOJCHCTBUS C IPOTrPAMMHBIMU
U annapaTHbIMU KOMIIOHEHTaMH, CAMOCTOSITEJILHOTO
[IPOEKTUPOBAHUSA U pPeaIn3alii KOMIIOHEHTOB
WHTEPHETA BELICH

1.0.06 O6bekTHO-OpHreHTrpoBanHbie CASE-
TEXHOJIOTHH

3HaeT: oCHOBHBIE BUIbI quarpamMm UML, nonsiTus,
vcnoap3yronmecs B Mera-sa3bike UML u B
KOHKPETHBIX BUAaX UarpaMm, OCHOBHBIE
0COOCHHOCTH TIpoIIecca MPOSKTHPOBAHUS
MIPOTPAMMHBIX CUCTEM, TUIIBI YEPT IPOTrPAMMHBIX
cucteM (MOBEACHUYECKUE, CTPYKTYPHBIE),
kinaccudukanuto moaeneir UML Ymeer: ctpouts
MOJIEJIN IPOECKTUPYEMOTO ITPOIYKTA C TOMOILBIO
paznuyHoro Tuma auarpamMm UML, BBIIETSTh
(dyHKIMOHATBHBIE TPEOOBaHUS K pa3pabaTeiBaeMOi
CHUCTEME, OIPEICIISATh TOBEJACHYECKUE U
CTPYKTYPHBIE YEPTHI TPOEKTUPYEMOTO
MpOrpaMMHOTO oOecrieueHus: MiMeeT mpakTHdeCcKuit
ONBIT: BJAJCHUS HABBIKAMU aHAJIN3a MTPEAMETHOM
o0sacTu, cierupuKay MOBEICHYSCKUX U
CTPYKTYPHBIX 4epT pazpadarbiBacMOi
WH()OPMAITMOHHON CUCTEMBI, O(pOpMIICHUS
TOKYMEHTAllM{ HA 3Tare NPOCKTUPOBAHUS CUCTEMBI,
BJIaJICHUS] HABBIKAMU [IPOEKTUPOBAHUS CTPYKTYPBI U
MMOBEJICHHS TPOTPAMMHBIX CHCTEM

1.0.22 Cucremsl ynpasiaeHUs NPEANPUATUEM

3HaeT: (QyHKIIMOHATBHBIC BOZMOXHOCTH CUCTEM
knacca ERP, cpeny paspab6orku cuctembr SAP ERP,
METOOJIOTHIO pa3padOTKH, BHEAPEHUS U
DKCIUTyaTallMd CUCTEM YIIPABICHUS MPEAIPUITUEM,
KJIACCU(UKAIIUIO COBPEMEHHBIX CUCTEM YIIPaBICHUS
OpeanpUsITHEM, 3aa4H, pellIaeMble C TOMOIIbIO




CHUCTEM YNPABJIEHUA NPEANPUATUEM YMEET:
[IPUMEHSTH MTOJIyYEHHbIE 3HAHUS IS pELICHUS
3a1a4 MpoecCHoHaIbHOM IS TEEHOCTH C
MOMOILBIO CUCTEM YIIPABJIEHUS IPEANPUATHEM,
MPUMEHSTH METOJOJIOTHIO pa3padOTKH, BHEAPEHUS U
SKCIUTYyaTallM CUCTEM YIIPABJIEHUS IPEANPUATHEM,
HAXOJUTh, POPMYITUPOBATh U PEIIATH AKTyaIbHbIC
MpOoOJIEMBI C TOMOIIBIO CUCTEM YTIPABICHHUS
npeanpusTueM MiMeer npakTU4eCKUid OIbIT:
pelieHus 3a1a4d npodecCuOHAIbHOM 1eATeNbHOCTH
C ITOMOIIIBIO CUCTEM YITPABIICHUS IPEANPUITUEM,
YIIPABJICHUS IPOEKTaMU, CBI3aAHHBIMHU C
pa3pabOTKON, BHEAPEHUEM H IKCIUTyaTallMe CUCTEM
YIPABJICHUS NPEINPUATUEM, PEILICHUS AKTYaJIbHbIX
MPOOJIEM C TIOMOIIBIO0 CUCTEM YIIPABICHUS
MpEeANPUATHEM

1.0.14 IIporpammMupoBaHKe KOPIIOPATUBHBIX
WH(OPMAITMOHHBIX CUCTEM Ha sI3bIKe Java

3HaeT: OCHOBBI 00BEKTHO-OPUEHTHUPOBAHHOTO
SI3bIKA, OCHOBHBIE TIOHATHUS, BU/BI U XapaKTEPUCTUKU
COBPEMEHHOTO MTPOrPaMMHOTO 0OecTIeYeHHs
TEXHOJIOTUHU Java, TOIX0/bl K TECTUPOBAHUIO
porpaMM Ha Java, OCHOBHbIE MOHSITHUS, BUIbI U
XapaKTEPUCTUKU COBPEMEHHOTO IIPOIPAMMHOIO
oOecreueHns TeXHoIoruu Java YMeer: MpuMeHsITh
MOAXO0/1bI 00BEKTHO-OPUEHTHUPOBAHHOTO
pOrpaMMUPOBaHUs IPU pa3pabOTKe MPOrpaMMHOTO
oOecrieyeHns, MPOEKTUPOBATh U pa3padaThIBaTh
JIOKaJIbHBIE MPUIIOKEHUS Ha si3bIke Java,
pa3padareIBaTh JOKYMEHTALUIO C TOMOILBIO
Javadoc, ucronp30BaTh CrielIMaIu3UPOBAHHBIE
cpensl pazpabotku Java MeeT npakTuyeckuii
OIBIT: MPOEKTUPOBaHUs Kiaccos, OOII-
APXUTEKTYPBI, CO3/1aHUs IPOIPAMMHBIX IPOEKTOB B
CHeHaIn3UPOBAHHBIX Cpellax pa3paboTku Java,
pa3pabOTKH TECTOB Ul BeO-caiiTa ¢ OMOIIbIO
O6ubnuoTexu Selenium, co3gaHus MPOrPaMMHBIX
[IPOEKTOB B CIIELIMAIM3UPOBAHHBIX Cpeaax
pa3paboTku Java

@J1.02 MeTonbl HCKYyCCTBEHHOTO HHTEIIEKTA

3HaeT: MaTeMAaTUYECKHUE OCHOBBI U TEXHOJIOTUU
MAaIIMHHOTO 00y4YeHHsI, COBpEMEHHBIE
MHTETrpUpoBaHHbIE cpebl pazpadoTku 110 Ha
A3bIKaX BBICOKOTO YPOBHS U CIIELMAIN3UPOBAaHHbBIE
O1OIMOTEKN UCKYCCTBEHHOTO UHTEINIEKTa YMEeT:
[IPUMEHATH COBPEMEHHBIE METO/IbI MALTUHHOTO
00yueHHsI Ha OCHOBE HEHPOHHBIX CeTeil, co3aaBarh
1 00yuaTh ITyOOKHE U CBEPTOUYHbIE HCKYCCTBEHHBIE
HEHPOHHBIE CETU C IPUMEHEHHEM
CHelnHaIu3upoBaHHbIX Oubnnorek Mmeer
MPAKTUYECKHUM ONBIT: aHAIN3a U ONTUMU3AINH
MOJTyYEHHBIX PELICHUH HA OCHOBE HEHPOCETEBOTO
MO/IX0/1a, PEIIEHUs 3a/1a4 B 00JaCTH MAIIMHHOIO
00y4eHHUs1 1 KOMITBIOTEPHOTO 3pEHUs

1.0.21 NHTennexTyalbHblii aHaTN3 OOIBIINX
TAaHHBIX

3HaeT: METO/Ibl MOJATOTOBKU JAHHBIX U OILIEHKH

7 EKTUBHOCTH MOJIeIel MHTEIUICKTYaIbHOTO
aHaIM3a TaHHBIX, OMPEEICHUS, TEXHOIOTUYEeCKUN
[IUKJI 1 OCHOBHBIE METObI PEIICHUS 0a30BBIX 33]1a4

HHTCJIJICKTYAJIbHOI'O dHAJIW3a JaHHbIX (HOI/ICK




1a0I0HOB, KJIacCU(UKAIIWs, KJIacTepu3als, TOUCK
QHOMAJIHIA ), COBPEMEHHBIE METO/IbI
MPOEKTUPOBAHUS, Pa3paOOTKH, OTIAJKHI U
TECTHUPOBAHUS MPUIOKECHUH HHTEIIEKTYaIbHOTO
aQHaJM3a JAHHBIX YMEET: MPUMEHSTh METOIbI
MOJITOTOBKH JJAHHBIX U OIIEHKH Y PEKTUBHOCTH
QHAJTUTUYECKUX MOJIeNIeH il pa3paboTKu
MPIIOKCHUH HHTEIJIEKTYIbHOTO aHaJIn3a JIAHHBIX,
BBITIOTHSITH IPOCKTHPOBAHKE MTPUIIOKEHUI
WHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX, IPUMEHSITh
COBpPEMEHHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA AJIS
pa3pabOTKH MPUIIOKEHUN WHTEJUICKTYaIbHOTO
aQHaJIN3a JaHHbIX MIMeeT NpakTUYeCKUA OTIbIT:
MPUMEHEHUS TPOTPAMMHBIX CPEACTB IS
MOATOTOBKH JAHHBIX M OLIEHKU d(PPEKTUBHOCTH
MoOJIeTIel MHTEJUICKTYaJIbHOTO aHaIN3a JaHHBIX,
pa3pabOTKU MPUIIOKESHHU WHTEIIEKTYaIbHOTO
aHaJIM3a JJAaHHBIX, TPUMEHEHUS COBPEMEHHOTO
MPOrPaMMHOTO UHCTPYMEHTAPUS I pa3paboTKu
MPIIOKCHUH MHTEIIEKTYJIbBHOTO aHaJIN3a JTAHHBIX

1.0.18 OcHOBBI MAITMHHOTO O0YYEeHHUS

3HaeT: MaTeMaTHYECKAE OCHOBBI, IPHHIINTIBI
co3J1aHMsl, O0y4YEHHUs M BaJIUIAIIUH MOJIeNei
MAITHHHOTO 00yUYEeHHS, TEXHOJIOTHIO CO3/IaHHSI
MoO7IeNIeil MAIIMHHOTO O0Yy4EHUs ¢ TOMOIIBIO
oubmmoTek s3pika Python, Metonbr ontummu3zanuu,
perynsapu3aliy, HOpMaIu3aluy 1 BaJuIaH
MoJIeJIel MAallIMHHOTO 00y4eHUsl YMEET: MPUMEHSTh
COBPEMEHHBIE METO/Ibl MAIIMHHOTO 00yUYEeHHS,
co3laBaTh U 00ydJaTh MOJIEITM MATHHHOTO O0YYEeHUS
¢ oMol 6nbnuorek s3bika Python Umeet
NPaKTUYECKHUH OTIBIT: aHAIN3a U ONTHMH3AINN
MOJTYYECHHBIX pEIIeHUI Ha OCHOBE MAIIMHHOTO
00ydeHMsI, peIeHus 3a/1a4 MAllIMHHOTO O0yUYeHHUs ¢
nomolibo OnbanoTex s3bika Python

1.0.20 INouck, oOpaboTka 1 pacro3HaBaHUE ayaHuo-,
BUJICO- U TpapuuecKoil HHPpopMaIu

3HaeT: OCHOBHBIE METO/IBI M MOIXO/IbI JIJIsl PEIICHUS
3a/1a4 MIOUcKa, 00pabOTKU M pacro3HABaHUS ayIHO-,
BUJICO- U TpauuecKoit HHPOpMAaIU, METOABI IS
aHaJIM3a MaTeMaTUYSCKUX MOJIeTIeH aJIrTOpUTMOB
MAIIMHHOTO 00y4eHHsl, COBpEMEHHBIE METObI
MOMCKa ay/ino-, BUAE0- U rpaduueckoit
uHbOpMAIN YMEeT: MPUMEHSTh METOJIbI JJIs
[pPEIICHHS aKTyaJIbHBIX 33]1a4, CBSI3aHHBIX C
MPUMEHEHUEM aJITOPUTMOB MAITUHHOTO OOY4YEeHHSI B
3a/1a4ax MOMcKa, 00pabOTKHU U paclo3HaBaHUS
ayauo-, BUieo- U rpaduueckoit nudopmaiumy,
[peaTM30BBIBATH MATEMATHUECKUE MOJICITH
QJITOPUTMOB MAITUHHOTO O0y4YeHHsI, 00pabaThIBaTh
W pacrio3HaBaTh ayJuo-, BUJI€O- U rpaduuecKyro
uHGOPMAINIO METOIAMU MAIIIMHHOTO 00y4eHHs
lMeeT MpakTUYECKNUN ONBIT: pa3BEPTHIBAHUS
MOJTHOLIEHHBIX CUCTEM JIsI IOMCKa, 00paboTKU 1
[pacrio3HaBaHUs ayJIno-, BUJI€0- U rpaduyecKoi
uHGOpMAINH, CO3aHUS CUCTEM JIJIS TIOUCKA ,
00pabOTKH M pacro3HaBaHUs ay/Ino-, BUIECO- U
rpaduyueckoit nHGOPMAILIUHU C UCTIONB30BaHUEM

AJITOPUTMOB MAIIMHHOT'O O6y‘-ICHI/I$[, MMPUMCHCHU A




COBPEMEHHBIX aJITOPUTMOB MOUCKA, 00pabOTKH U
pacro3HaBaHUs ayJNo-, BUEO- U Tpadudeckoit
UH(OpMAITIH

1.0.10 HetiponHsle cetu

3HAET: TEXHOJIOTUH CO3/IaHUsI HCKYCCTBEHHBIX
HEHPOHHBIX CETEN C MPUMEHEHUEM
BBICOKOYPOBHEBOTO s13bIKa POTPAMMHPOBAHUS
Python, MaTemaTH4eckre OCHOBBI M1 TEXHOJIOTHH
CO3/1aHUs U OOYYECHHs HCKYCCTBEHHBIX HEMPOHHBIX
CeTeil, MaTEMaTUYECKYI0 MOJIEb HEWPOHA, OCHOBBI
TMHEHOH anreOpbl, TEXHOIOTUHU CO3IaHUS
MCKYCCTBEHHBIX HEMPOHHBIX CETEH, METOIbI
ONTUMU3ALNH, PETYISIPU3AIIMN U HOPMATU3aLUN
MapaMeTpOB HEMPOHHOM CETH U MpoLecca ee
00yueHUs], METOJIbI ONTHUMU3AINH, PETYIAPU3ALNU U
HOPMaJIM3ALMK IApaMEeTPOB HEHPOHHOW CETH U
mporecca ee 00ydeHuss YMeeT: co3/1aBaTh  00ydaTh
rTyOOKHE U CBEPTOYHBIE HCKYCCTBEHHBIC
HelipoHHBIe ceTH Ha Python, mpuMeHsTH
COBpPEMEHHBIE METOBI MAITUHHOTO OOYUYEHHUS Ha
OCHOBE HEHPOHHBIX CETEH, OCYIIECTBIATh
dbopManu3aIuio 3a/1a4m, MoCTPOSCHUE
MaTeMaTUIeCKON MOJEIH, IIOATOTOBKY 00y4aroIero
HaOopa JaHHBIX, TOJOOP TOTIOJIOTHH M CO3/IaHHE
MCKYCCTBEHHOW HEMPOHHOM CETU B COOTBETCTBUH C
MOCTaBJIEHHOM 3aJ1aueii, CO3/1aBaTh TNIyOOKHUE U
CBEPTOYHBIE UCKYCCTBEHHbBIE HEUPOHHBIE CETH C
PUMEHEHNEM CIEeIHATN3UPOBAHHBIX OMOINOTEK HA
pPa3HBIX BEIUMCIUTEIBHBIX TIaThopMax
(CPU/GPU/TPU) MmeeT npakTUIECKH OTIBIT:
QHaJM3a U ONTUMU3AIMY MOJYUYEHHBIX PEIICHUN Ha
OCHOBE HEHPOCETEBOI0 MOAX0Aa, (HOPMYIUPOBAHUS
U pelieHws 3a/1a4 B 00J1aCTH MaITMHHOTO O0YYEeHUS
C HCIIOJIB30BaHUEM HEMPOCETEBOrO MOIX0/a,
pEeIlIeHus 3a]1a4 paclio3HaBaHusl 00pa30B HA Pa3HBIX
BeryrCIUTENbHBIX aTdopmax (CPU/GPU/TPU)

1.0.04 A3pIkM pa3MeTKH

3HaeT: 0CHOBEHI A361k0B XSL, XSD u DTD,
OCHOBHBIC HAIIPABIICHUs IPUMEHEHU CTaH1apTa
XML B ynpasnenuu IT-nipoexramu,
KOPIOPAaTUBHBIMHU HH(POPMALIMOHHBIMU CHCTEMaMHU
U BBICOKOHArpy>keHHbpIMH Web-cuctemamu,
CHOCcOObI pa3pabOTKH SI3bIKOB pa3METKH HAa OCHOBE
XML Ymeer: cozngaBarh cnenudpukanuo XML-
TOKyMEHTa ¢ ToMOoIbIO sA3bIKOB XSD u DTD,
npeoOpazoBbiBaTh XML-n10kyment B HTML ¢
nomolsio XSL mabnoHa, 0CyIecTBIATh UMITOPT-
SKCIOPT AaHHBIX A1 XML-dopmara, Ha ocHOBe
aHaJIM3a UCXOIHBIX TaHHBIX (popmupoBaTh XML-
TOKyMEHT VIMeeT npakTU4eCKUil OIBIT: BIAJICHUS
HaBBIKAMH 10 Banuganmu 1 otiaaake XSD, DTD u
XSL-10KyMEHTOB, BlIaJIeHUS] HHCTPYMEHTaMU
UMIIOpTa-3KcIopTa JaHHbIX 411 XML-dopmara,
BJIAJICHUS METOJAMH BaJUIAITNU B OoTiHaaku XML-
IOKyMEHTA

1.0.09 Teopetnueckre OCHOBBI Pa3pabOTKH CUCTEM
yIpaBiieHUs] OOJIBIIUMH JaHHBIMU

3naet: pyHIaMeHTaJIbHbIE 3HaHUS B 00IacTH
pa3pabOTKH CUCTEM yIPABJICHUS OOJBIIUMHU

JaHHBbIMH, MCTOABI, OCHOBHBIC ITOJIOXKCHUA 1




KOHIEMIINU B 00JaCTH HapaiesibHOi 00paboTKU
3aIPOCOB B CUCTEME YIIPABJICHUS OOJIBIITMMU
TAaHHBIMHU, KJTaCCU(PUKAIIMIO MHOTOIIPOIIECCOPHBIX
CHCTEM, apXUTEKTYPY CHCTEM YIPaBICHUS
OOJBIIMMU JAHHBIMU YMEET: OCYIIECTBIISTh
MEepPBUYHBIN cOOp M aHAJIM3 MaTepuasa B 001acTi
pa3pabOTKU CHCTEM YIpaBJICHUs OONBIIMMU
TAaHHBIMH, OLIEHUBATH CTOMMOCTH PEIISIIUOHHBIX
oTepanuii ¥ peaqTu30BbIBaTh NapaieIbHbIC
QITOPUTMBI PEIISIIMOHHBIX OTEepaInii, BRIOUPATh

A HEKTUBHYI0 MHOTOIIPOILIECCOPHYIO CUCTEMY IS
CHCTEMBI yIpaBIIeHUs OOJIBIIUMH JTaHHbIME VmeeT
MPAKTHYECKHUIA OTBIT: aHAIHM3a U ONTHMH3AIIH
HalJICHHBIX PEIICHUH B 00JIaCTH pa3pabOTKH
CUCTEM YIpaBIIeHUs] OOJNBITUMU TaHHBIMH, aHATH3a
b dexTBHOCTH pereHui B 001aCTH mapaiieTbHOMI
00pabOTKHM 3aIIPOCOB B CHCTEME YIIPABICHHUS
OOJBITUMU JaHHBIMH, aHaM3a 3PPEKTUBHOCTH
MHOTOIPOLIECCOPHON CHCTEMBI JJISi CHCTEMBI
yIpaBIeHUs] OOJIBITUMH TaHHBIMH

1.0.13 f3p1k Python ms ananm3a qaHHBIX

3HaeT: mporpaMMHOe 00eCTICUeHHE /IS PEIICHUS
3a/a4y aHaJIM3a JaHHbBIX, OCHOBHbBIE HHCTPYMEHTHI
(mporpaMMHBIE OUOTMOTEKHU U S3BIK
pOrpaMMUPOBAHUS) JJ1s1 0OOpaOOTKHU U aHAJIN3a
TTAaHHBIX, OCHOBHBIE HHCTPYMEHTHI (ITPOTPaMMHEIC
OUOIMOTEKHN U A3BIK IPOTPAMMUPOBAHMS) TS
BBITMIOJTHEHUS onepalinii 00pabOTKH U aHaIN3a
NTAaHHBIX YMEET: YCTaHaBIUBAaTh IPOTrPAMMHOE
oOecrieueHue (cpesl pa3paboToOK, MPOrpaMMHbIE
6ubnmoTexu, cooTBeTcTRYOMMI backend),
POCMAaTPHUBATh BEPCHIO U COCTAB UCTIOIB3YEMOTO
POTrpaMMHOTO 00eCTeYeHHs, 3a/1aBaTh TPeOyeMblit
backend aiis pereHust mocTaBIEHHOM 3a1a4H,
noaOupaTh HauboJIee MOAXOIAIINE HHCTPYMEHTBI
TUTST aHAJTN3a MMETOIIMXCS] TAHHBIX U BBISBIICHUS
3aKOHOMEPHOCTEH, TPUMEHSTh
crenualn3upoBaHHble OuOInoTeku si3pika Python
it cOopa, 00padoTKK U aHAMH3a NaHHBIX meeT
MPaKTUIECKHUIA OTBIT: YCTAHOBKU M WHCTAJUISIINN
POTrPaMMHOTO 00€CTIeYeHHUsI, HCTIOIb3yEeMOTO ISt
pereHus 3a1a4 B oomactu cbopa, 00paboOTKU 1
aHaJIM3a JaHHBIX, aHAJIN3a TOTOBBIX
WH()OPMAITMOHHBIX HAOOPOB JTaHHBIX, cOOpa TaHHBIX
B pa3nUuHBIX Gopmarax (csv, json, xml),
NpeABAPUTEIHLHON IMOTOTOBKHU TaHHBIX
(mpuBeaeHUE THIOB/(hOPMATOB, 3aTIOTHEHUE
MPOITYCKOB (DUIBTPAINSI, U T.I1.); aHATN3a U
BU3YyaJIM3alMU JaHHBIX

YueOHast IpaKTUKa, TEXHOJIOTHYECKas! (MPOEKTHO-
TEXHOJIOTHUYECKas ) IpakTuka (2 cemectp)

3HaeT: 0COOEHHOCTH ITAIOB YKU3HEHHOTI'O IHMKJIa
HpOFpaMMHOI\/II CHCTEMBI, COBpeMeHHBIC CTaHI[apTI)I nu
CpeICTBa MPOEKTUPOBAHUS, pa3pabOTKU U
TecTHpoBaHus npukiagHoro [10, cranaapTel u
TpeOoBaHUS K OPOPMIICHUIO TEXHUYECKOTO 3aJaHMs
W OTUYETOB O MPOJIEIaHHON padoTe.,
WHGOPMAITMOHHBIE PECYPCHI U MHCTPYMEHTHI MIOMCKA

uHGOpMAIMK B pa3JIMYHbIX HCTOYHHMKAX U 0a3ax




TaHHBIX, HTHCTPYMEHTApU pa3paboTynKa
npukiagHoro 10 (MHTerpupoBaHHbIE CPEAb s
MPOEKTUPOBaHUS, Co3/1aHus U TectupoBanwus [10, B
TOM YHCJIE: TPOrpaMMHBIE OUOIHOTEKH,
KOMITUJISITOPBI, HHTEPIPETATOPHI, U T.I1.),
npukiaaHoe 110 nys co3manus TEKCTOBBIX
TOKYMEHTOB M MIPE3CHTAUUN YMEET: IPUMEHSTH
COBpPEMEHHBIE CPE/ICTBA TPOESKTUPOBAHUS,
pa3paboTKu U TecTupoBanus npukiIagaaoro 10,
COCTaBJIATH COMPOBOAUTENBHYIO TOKYMEHTAIIUIO B
COOTBETCTBUU C TPEOOBAHUSMU U CTaHIAPTaAMU

o OopMIIEHHUS U COEpKAHUSI, CO3/1aBaATh
Mpe3eHTAINH JTsl IEMOHCTPAIIUU HTOTOB
MPOJICITAHHON PabOThI, 0)OPMIIATH TEXHUIECKOE
3a/laHre M OTYETHI B COOTBETCTBHHU CO CTaHapTaMu
1 TpeboBaHUSIMHU., YHPEKTUBHO pabOTaTh C
MOJTHOTEKCTOBBIMH U OUOIHOrpadudecknum 6azamu
HAy4HBIX TyOIHUKaIMi BEAYIUX POCCUNCKHUX U
3apyOeKHBIX U3/IaTENILCTB, padOTaTh B
COBPEMEHHBIX HHTETPUPOBAHHBIX Cpe/lax
[pa3pabOTKH, UCTIONH30BATh CIEIHAIN3HPOBAHHBIE
oubmuorexu, ppeitmBopku 1 CYB/I, cocTaBnsats
cneuupukanun TpedboBanuii pazpadarsiBaemoro [10
C IPUMEHEHUEM COOTBETCTBYIOIIETO MPUKIIATHOTO
[1O MmeeT npakTUUECKUA ONBIT: CO3/IaHUS U
MOJIEPKKU POTPAMMHBIX CHCTEM Ha BCEX dTamnax
PKU3HEHHOTO ITUKJIA, 0()OPMIICHHS TEXHIHUECKOTO
3aJJaHUS U OTUETHBIX JTJOKYMEHTOB., IOUCKA
uHGOPMAITUH 110 33JJaHHON TeMaTUKe, HAMCAHUS
QHAIMTUYECKOTO 0030pa, CO3AaHUS MTPUKIIATHOTO
[10, cocTraBneHus U 3alIUTHI OTYETA O
MPOCKTUPOBAHKUH U pa3paboTke nmpukiaanoro 110 ¢

[IPUMEHEHUEM COOTBETCTBYIOIIETO IPUKIIATHOTO
110

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUILUIMHBI cocTaBisgeT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
3

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108

AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 32 32
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 51,5 51,5
N3ydenue JONOJHUTENIBHOTO MaTepraia o TeMaM Kypca 10 10




Brinonnenne nToroBoi KOHTPOJILHOU pabOTHI 21,5 21.5

[ToaroroBka K 3K3aMeHy 20 20
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
Bux koHTposs (3adet, qud.3adueT, IK3aMeH ) - JK3aMeH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pasjfena HaumeHnoBanue pa3aenoB IUCHUTUIMHBI 110 BUJIaM B 4acax
Bcero J) 113 | JIP
1 [{enn 1 3a1aun BBEICHHSI MapalICIbHOW 00paOOTKH JaHHBIX 2 2 0 0
2 |ApXUTEKTYpbI NapauieIbHbIX BBIUUCIUTEIBHBIX CUCTEM 2 2 0 0
3 Crangapt OpenMP - TexHonmorus pa3paboTKH napaieabHbIX ] ) 6 0
[pPOrpaMM JJIsI CUCTEM C O0IIIeH TaMAThIO
4 Crannapt MPI - TexHonorus pa3pa60TK1/1V napajieIbHbIX 10 ) 3 0
[IPOrpaMM JJIsl CUCTEM C paclpeAesIEHHON MaMsAThIO
5 [TporpamMmMupoBanue rpaUIeCKUX YCKOPUTENCH - CTaHIapT 10 > 3 0
CUDA
6  [Meronmomnorust pa3pabOTKH MapauIeIbHBIX aJITOPUTMOB 2 2 0 0
7 |AHanu3 >QpPEeKTUBHOCTH MapaieIbHbIX aJTOPUTMOB 4 2 2 0
8  |[Ipumepsl napassiebHbIX aITOPUTMOB 10 2 8 0
5.1. Jlekuun
Ne Ne Kox-
nexummlpasiena HaumeHnoBaHue uinm KpaTkoe cojiepKaHue JEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 bonbive 3agaun. YCKOpEeHUE pacyeToB MPU UCIIONIb30BAaHUU Napauiean3Ma. Bubl )
napaJijiesIbHOM 00pabOTKHU.
Knaccudukanuu napauieabHbIX BBIYUCIUTEIbHBIX CUCTEM: KIIaCCU(PUKALUS
’ ’ dnunHa, knaccuduranus MIMD-cuctem. CriocoOb! OLIEHKH TPOU3BOIUTENEHOCTH 2
MHOTOIIPOLIECCOPHBIX CHCTEM. MoJienH MporpaMMHUPOBAHUS [Tl Pa3IMUHbIX
APXUTEKTYP.
3 3 Crangapt OpenMP. [Ipunuuns! ucnosnb3zoBanus. OCHOBHbIEC TUPEKTUBBI U )
(QYHKIMH.
4 4 Crannapt nepenauu cooduennit MPIL. [Ipuniiuner ncnons3oBanusi. OCHOBHBIC 2
GbYHKIIH.
5 5 Apxutektypa rpadudecknx yckoputeneit NVidia. Cranmapt CUDA. Crangapt )
OpenAcc.
TexHoMmornueckuii UK pa3paboTKU: pa30MeHne, yCTaHOBIIEHUE CBA3EH,
6 6 |arperupoBaHM€ U IpUBSI3Ka. MeTObl peanu3aliy 3TaloB TEXHOJIOIHYECKOTO 2
[UKJIa pa3pabOTKH.
Yekopenue u 3QPEeKTUBHOCTH MapaieIbHOTO aIrTOPUTMa. 3aKOH AMars.
7 7  |®akTOpsl, NPENATCTBYIOIINE MAaCIITA0MPOBAHUIO aTOPUTMOB. DYHKIUA 2
1309(PEKTUBHOCTH.
8 8  ([IpuMepsbl napaiebHbIX aITOPUTMOB 2
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI
Ne Ne Koz-
sansTnslpasenal HanmenoBanue uim KpaTkoe coAepKaHue MPaKTUUECKOTo 3aHITHs, CEeMUHapa BO

qacCoB




1 3 ([Tapamnensubie pernonsl OpenMP. Unentudukanus vureit u 3anad 8 OpenMP 2
2 3 |O6mue u yactHbie iepemennbie B OpenMP. [oHKka TOTOKOB. 2
3 3 |PacnapasuienmBaHue IMKIJIOB U NapajuleapHble cekuuu B OpenMP 2
4 4  |Crpyktypa nporpammsl. Mnentudukanus nporeccos u 3a1a4d B MPI 2
5 4 |KOMMyHHUKAIIMH «TOYKA-TOUKA»: OJIOKHPYIONTUE U HEOJOKHUPYIOIIHE OOMEHBI 2
6 4 |KomieKkTUBHBIE KOMMYHUKAIIUU 2
7 4  ['ubpumHOE TPOrPAMMHUPOBAHHE 2
8 5 |Crpykrypa CUDA-nporpammsl. [Ipocras nporpaMma. 2
9 5  [Mnentudukanus nureit u 3aga4 B CUDA. IIpocreiine BoIYUCICHHUS. 2
10 5 Pacrnipenenenre u cuHXpoHU3anus napamienbHbix Berancinenuii B CUDA. 3agagya 4
CJIO)KEHUSI BEKTOPOB
13 7  |Ouenka 3¢HeKTUBHOCTH pa3pabOTaHHOTO MapaJIeIFHOTO aJITOPUTMa 2
1 3 [IpoexTrpoBaHue pacnapauieIUBaHUsI CTAaHJAPTHOTO MaTEMAaTUYECKOTO )
anropuTMa (Ha BBIOOp) 711 THOPUIHOM apXUTEKTYPHI
12 8  |Peanmzarust BEIOpaHHOTO alrOPUTMA THOPUTHON TEXHOJIOTHEH 6
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonuenne CPC
Criucok nureparypsl (¢ yKkazaHHeM Kon-
[Tonux CPC pasnesoB, miaB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc 4acoB
AHTOHOB, A. C. TexHonoruu napauieabHOTo
nporpammupoBanusi MPI u OpenMP [Tekcr]
yueb. mocodue s By30B 10 HAIPABJICHUSAM
BI1O 010400 "IIpuknagnas MaTeMaTHKa U
nHpopmatuka" 1 010300 "dyHgamMeHT.
3ydueHne JOMOIHUTENBHOTO MaTepHaa o HHq)OpMaTm,(,a M MHQOPMAIHORHBIC
remam Kypea texHoiorun" A. C. AuToHOB ; MocCK. roc. 3 10
yH-T uM. M. B. JlomonoCoOBa. - M.:
MN3narenbcTBO MOCKOBCKOTO YHUBEPCUTETA,
2012. - 339 c. TexHonorust
nporpammupoBanust CUDA: yue6. nocobue.
Tymaxkos /. H., Yukpun /1. E., Eropues A.
A., T'onoycos C. B. 2017
Boepoaun, B. B. BeruncaurennHas
MaTeMaTHKa U CTPYKTypa aJiropuT™MoB : 10
JIEKIUI O TOM, IIOYeMY TPYIAHO PelaTh
3a/1a9M Ha BBIUUCITUTEIBHBIX CUCTEMAX
MapaijieIbHON apXUTEKTYPhI H YTO HAJ0
3HATH JONOJHUTENIBHO, YTOOB! YCIEIIHO
BrinonHeHe UTOTOBON KOHTPOIBHON [IPEO0IEeBATh ATH TPYIHOCTH [ TekcT] 3 215

paboThI

y4eOHUK JJI By30B 10 HampasieHusm BI1O
010400 "TIpuknan. maTemaTvka u
nHpopmatuka" n 010300 "dynnamenTa.
nH(pOopMaTHKa 1 UH()OPMALIMOHHbBIE
texnonorun" B. B. BoeBonun ; Mock. roc.
yH-T uM. M. B. JlomoHOCOBa. - 2-¢ u3n.,

crep. - M.: 3narenbcTBO MOCKOBCKOTO




yHuBepcuteta, 2010. - 166 c. mi. 21 cm

[lonroroBka K 3K3aMeHy

Boesonun, B. B. [lapamiensHbie
BBIYUCIICHHUS Y4eO. mocobue Jjist By30B 1O
HarpaBieHuto 510200 "Tlpuknannas
MaTemaruka u nHpopmaruka" B. B.
Boesonun, Bi. B. Boesoaus. - CI16.: BXB-
[TetepOypr, 2004. - 599 c. I'eprens, B. I1.
CoBpeMEHHBIE S3bIKM U TEXHOJIOTHH
MapajuiesIbHOTO IporpaMMupoBanus [ TekcT]
Y4eOHUK ISl By30B 110 HAIIPABICHUAM
010400 "IIpuks. mar. u uHPOpMaTukKa" u
010300 "dynnameHT. ”HPOPMATHKA U
nH(popM. TexHonoruu" B. I1. T'eprens ; b-ka

Huxkeropon. roc. yu-ta um. H. 1.
JloOaueBckoro. - M.: M3gaTenncTBO
MockoBckoro ynusepcurera, 2012. - 402 c.

I,

20

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYLero KOHTPOJIsl YCIIeBAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ne | Ce- Bun
KM|mectp| KOHTpOIS

HasBaunue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
Oamn

[Topsimok HauncaeHUs 6aITOB

YVuu-
THIBA-

eTCs B
ITA

Texymmii
KOHTPOJIb

3amuTa
nabopaTtopHoi
paboter Nel

3amuTa J1abopaTopHOH PabOTHI
OCYILECTBIISIETCS MHIUBUIYaIBHO.
CTyneHTOM MPeoCTaBISIeTCs KOJT
paboTaroIei mporpaMMbl M OTBETHI Ha
BOIIPOCHI, CHOPMYITHPOBAHHBIC B
3agannd. OLeHUBAETCS KaueCTBO
oopMIiteHUsT TPOTrPaMMBI,
MPaBUIBHOCTH €€ Pa0OTHI M OTBETHI HA
BOTIPOCHI.

[1pu oLleHUBaHUU PE3yIBTATOB
MEPOTIPUSTHSI UCTIONB3YETCsI OaIITbHO-
pEUTHHTOBAs CUCTEMA OLICHUBAHUS
PE3yJIBTaTOB YUEOHOM e TeITbHOCTH
oOy4aronuxcst (yTBEepKIeHa IPUKa30M
pekropa ot 24.05.2019 . Ne 179)
[Topsimox HauKMcIeHUs OAJIIOB!

4 GaJa - KoJl IPOTrpaMMBI
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma paboTaeT BEpHO, CTYICHT
MPaBUIHHO OTBETUJI HA BCE BOIPOCHI,
3 Gasuta - KoJI MporpaMMbl
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT BEpHO, CTYICHT

IMPaBHUJILHO OTBCTHUJI HA OONBITUHCTBO

OK3aMCH|




BOIIPOCOB,

2 GaJa - Kol IPOTrpaMMBbI HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT BEpHO, CTYICHT
IIPaBUJILHO OTBCTHUIT HA 60HBH_II/IHCTBO
BOTIPOCOB,

1 GaJ - Ko mporpaMMbl He BIOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
porpamMma paboTaeT HEBEPHO, CTYACHT
3aTPYAHSETCS] OTBETHTH Ha OOJBITHHCTBO
BOIIPOCOB,

0 GamIoB - KOJ IPOTPaMMBI HE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT HEBEPHO, CTYCHT
3aTPYAHACTCA OTBCTUTH HA BCC BOIIPOCHI.

Texyuuii
KOHTPOJIb

3amura
nabopaTropHOit
paboTsl Ne2

3amura 1abopaTopHON paboThI
OCYIIECTBIISIETCS. MHIUBUIYaITBHO.
CTyneHTOM MpeoCcTaBiIsieTcs KOj
paboTaroIIeil mporpaMMbl U OTBETHI Ha
BOIIPOCHI, CHOPMYITHPOBAHHBIC B
3aganny. OIeHUBAETCS KaueCTBO
oopmiieHUs: MPOrpaMMBl,
MPaBUIHLHOCTH €€ PadOTHI M OTBETHI HA
BOTIPOCHI.

[Tpu olleHUBaHUY Pe3yIBTATOB
MEpPONPUATHSI HCHIONB3YETCsl OaJIIbHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[PEe3y/IbTaToB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179)
[lopsinox HauKMcIeHus: 6aIOB:

4 Gasia - KoJl IpOrpaMMBI
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTY/IEHT
MPaBUJIHLHO OTBETHJI Ha BCE BOIPOCHI,

3 6anna - Ko MpOrpaMMbl
COOTBETCTBYET ITOCTABICHHOH 3a/1aue,
nporpamMma paboTaeT BEpHO, CTYIEHT
MPaBUJIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

2 Oajuia - KoJl IpOrpaMMbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nmporpamma paboTaet BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,

1 6aJ - Ko mporpaMMbl He BIOJTHE
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT HeBEPHO, CTYACHT
3aTPyAHSETCS] OTBETHTH HAa OOJBITHHCTBO
BOIIPOCOB,

(0 GamIoB - KOJ IPOTPAMMBI HE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
porpamMma padoTaeT HEBEPHO, CTYACHT
3aTPyAHAETCS] OTBETUTH Ha BCE BOIIPOCHI.

DK3aMCH

Texkymmii
KOHTPOJIb

3amura
n1abopaTopHOM

3amura 1a0opaTopHON pabOTHI

OCYIIECTBIISIETCS UHIUBUIYAIBHO.

OK3aMCH




pabothr Ne3 CTyzneHTOM MpeI0CTaBISIETCSI KOJL
paboTaromei mporpaMMbl ¥ OTBETHI Ha
BOIIPOCHI, CHOPMYIHPOBAHHBIE B
3aganun. OneHnBaeTCs KayecTBO
oopMIiIeHUs: TPOTPaMMBI,
NpPaBUIBHOCTH €€ pabOThI M OTBETHI HA
BOIIPOCHI.

[Tpu orleHMBaHNY PE3YIBTATOB
MEPOIIPUSATHS UCTIONB3YETCS OATbHO-
PEUTHHTOBAsI CHCTEMa OLICHUBAHUS
PE3yIbTaTOB yUEOHOU IEATEIBHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pektopa ot 24.05.2019 . Ne 179)
[Topsiiok HaYKMCIeHUs OaIoB:

4 Gasia - KoJl IpOTrpaMMBI
COOTBETCTBYET NOCTABICHHOM 3a/1a4e,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MPaBUJIFHO OTBETHJI HAa BCE BOMIPOCHI,

3 Ganna - Ko MPOrpaMMbl
COOTBETCTBYET NOCTABICHHOM 3a/1a4e,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MPaBUJIFHO OTBETHJI Ha OOJIBIINHCTBO
BOIIPOCOB,

2 6ajuta - KoJ MporpaMMBbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamma paboTaeT BEpHO, CTYACHT
MpPaBUIILHO OTBETHJI Ha OOJIBIIMHCTBO
BOIIPOCOB,

1 Ga - Koz1 IPOrpaMMBbI HE BIIOJTHE
COOTBETCTBYET IOCTABICHHOM 3a/1a4e,
porpamMma padoTaeT HEBEPHO, CTYACHT
3aTPYIHIETCS OTBETUTH Ha OOJIBIIMHCTBO
BOIIPOCOB,

0 GamIoB - KOJ IPOTPaMMBI HE
COOTBETCTBYET ITOCTABICHHOH 3a/1aue,
nporpamMma paboTaeT HeBEPHO, CTY/IEHT
3aTPYIHSICTCS] OTBETUTH Ha BCE BOMPOCHIL.

3amura 1abopaTopHON pabOThI
OCYIIECTBIISIETCS. MHIUBUIYaIBHO.
CTyneHTOM MpeoCTaBIsIeTCs KOj
paboTaroIIeil MporpaMMbl U OTBETHI Ha
BOIIPOCHI, CHOPMYIHPOBAHHBIE B
3agaand. OIIeHUBAETCS KaueCTBO
oopmIiieHUs: MPOrpaMMBl,
MPaBUIHLHOCTH €€ PadOTHI M OTBETHI HA

. 3amuTa BOIIPOCHI.
Texyuuii .
KOHTDOJIE 1m1abopaTopHOit 1 | 4 |[Ipu oueHuBaHUM PE3yIbTATOB bK3aMeH|
P pabotsr Ned MEPOIPUSTHSI UCTIONB3yeTCs OaIbHO-

pPEUTHHTOBAsI CUCTEMa OICHUBAHUS
[PEe3yJIbTaToOB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179)
[lopsimox HauKMcIeHus: 6aIOB:

4 Gasia - KOJl IpOrpaMMBI
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTYIEHT




MpPaBUJILHO OTBETUII Ha BCE BOMIPOCHI,
3 Gasta - KoJl IPOrpaMMBbI
COOTBETCTBYET MOCTABICHHOM 3a/1a4e,
nporpamMma padoTaeT BEpHO, CTYICHT
MpPaBUIILHO OTBETHJI Ha OOJIBIIMHCTBO
BOTIPOCOB,

2 Gasuia - Ko pOrpaMMbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
mporpaMmMa paboTaet BepHO, CTYJCHT
MPaBUIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

1 6aJt - Ko mporpaMMbl HE BIIOJTHE
COOTBETCTBYET MOCTABICHHOM 3a/1a4e,
nporpamMma padoTaeT HEBEPHO, CTYCHT
3aTPYIHICTCS OTBETUTH Ha OOJIBIIMHCTBO
BOTIPOCOB,

0 6anIoB - Ko MPOrpamMMbl He
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT HeBEPHO, CTY/ICHT
3aTPyAHSETCS] OTBETHTH HAa BCE BOIIPOCHI.

Texymni
KOHTPOJIb

3amura
nmabopaTopHOi
paboTsl Ne5

3ammTa J1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYAIBHO.
CTyneHTOM MPeoCTaBIsIeTCs KO
paboTaroleil mporpaMMbl U OTBETHI Ha
BOIPOCHI, CHOPMYTUPOBAHHBIE B
3agaHud. OLieHUBAaeTCs KaueCTBO
ogopMIIeHUsI TPOTPaMMBl,
MPaBUIBHOCTH €€ Pa0OTHI M OTBETHI HA
BOTIPOCHI.

[1pu olleHMBaHUU Pe3yIbTATOB
MEPOTIPUSTHS UCTIONB3YETCS OaIITHHO-
pEeUTHHTOBas cCUCTEMa OLICHUBAHUS
pE3yIIbTaToOB yUeOHOH NesTeTbHOCTH
oOyuaronuxcs (yTBepKJIeHa IPUKa3oM
pektopa ot 24.05.2019 . Ne 179)
[Topsiiok HauKcIeHus OaIoB:

4 Gasia - KOJl IpOrpaMMBl
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nmporpamma paboTaet BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HA BCE BOIPOCHI,
3 6ana - KoJl IporpaMMBbl
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nmporpamma paboTaet BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,

2 GaJiia - KoJl IpOTrpaMMBbl HE BITOJIHE
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTYIEHT
MPaBUJIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

1 Gasmi - Koz MPOrpaMMBbl HE BIIOJTHE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
porpamMma padoTaeT HEBEPHO, CTYACHT
3aTPyAHAETCS OTBETUTH HAa OOJIBIIMHCTBO
BOTIPOCOB,

0 6asI0B - KOJ MPOrpamMMBbl He

OK3aMCH




COOTBETCTBYET I1OCTABICHHON 3aJaue,
porpaMmMa paboTaeT HeBEPHO, CTYACHT
3aTpyAHSETCS OTBETUTH Ha BCE BOMPOCHI.

3amura g1abopaTopHON pabOThI
OCYIIECTBIISIETCS. MHIUBUIYaTHHO.
CTyneHTOM MpeocTaBiIsieTcs Koj
paboTaroIIeil MporpaMMbl U OTBETHI Ha
BOIIPOCHI, CHOPMYITHPOBAHHBIC B
3agannd. OIeHUBAETCS Ka4eCTBO
oopmiieHUs: MPOrpaMMBl,
MPaBUIHLHOCTH €€ Pa0OTHI M OTBETHI HA
BOTIPOCHI.
[1pu olleHUBaHUY Pe3yIBTATOB
MEpPONPUATHSI HCHIONB3YETCsl OaJIIbHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179)
[lopsinox HauKMcIeHus: 6aIOB:
4 Gasia - KoJl IpOrpaMMBI
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
3amura nporpamMma paboTaeT BEPHO, CTYIEHT
nabopaTopHOI 1 4  |mpaBWJIBHO OTBETHJI Ha BCE BOMPOCHI,  [PK3aMEH
paboThr Ne6 3 6anna - Ko MpOrpaMMbl
COOTBETCTBYET ITOCTABICHHOH 3a/1aue,
nporpamMma paboTaeT BEpHO, CTYIEHT
MPaBUJIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,
2 Oajuia - KoJl IpOrpaMMbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nmporpamma paboTaeT BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,
1 6aJ - Ko mporpaMMbl He BIOJIHE
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT HEBEPHO, CTYACHT
3aTPyAHSETCS] OTBETHTH HAa OOJBITHHCTBO
BOIIPOCOB,
(0 GamIoB - KOJ IPOTPAMMBI HE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nporpamMma padoTaeT HEBEPHO, CTYACHT
3aTPYAHAETCS] OTBETUTH HAa BCE BOIIPOCHI.

Texyuuii
KOHTPOJIb

3amura 1a0opaTopHON pabOTHI
OCYIIECTBIISIETCS. MHIUBUIYaJBHO.
CTyneHToM MpeaocTaBisieTcs Koj
paboTaroIieil mporpaMMbl U OTBETHI Ha
BOIPOCHI, CHOPMYIHPOBAHHBIC B
3agannd. OLeHUBAETCS KaueCTBO
oopmiieHUs: TPOrpaMMBl,
MPaBUIHHOCTH €€ Pa0OTHI M OTBETHI HA
BOTIPOCHI.

[Tpu oLleHUBaHUYU Pe3yIBTATOB
MEpPONPUATHSI UCHIONb3YETCs OalIIbHO-
pPEUTHHTOBAs CUCTEMa OICHUBAHUS
Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcst (YyTBepKaeHa MPHUKA30M

3amura
nabopaTopHOI 1 4
paboTsl Ne7

Texkymmii
KOHTPOJIb

OK3aMCH




pekTopa ot 24.05.2019 . Ne 179)
[Topsiiox HaYKCIeHHUs OAJIIOB:

4 Gasia - Kol IpOTrpaMMBI
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MPaBUIHHO OTBETHJI HA BCE BOIPOCHI,

3 Ganna - Ko MPOrpaMMbl
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
mporpaMmMa paboTaet BepHO, CTYJCHT
MPaBUIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

2 OaJa - Kol IPOTrpaMMBbI HE BITOJTHE
COOTBETCTBYET MOCTABICHHOM 3a/1a4e,
nporpamMma padoTaeT BEpHO, CTYICHT
MpPaBUIILHO OTBETHJI Ha OOJIBIIMHCTBO
BOTIPOCOB,

1 Gat - Koz IPOrpaMMBbI HE BIIOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT HeBEPHO, CTY/ICHT
3aTPYAHSETCS] OTBETHTH HAa OOJBITHHCTBO
BOIIPOCOB,

0 GamIoB - KOJ IPOTPaMMBI HE
COOTBETCTBYET MOCTABICHHOM 3aj1a4e,
nporpamMma padoTaeT HEBEPHO, CTYACHT
3aTPYIHICTCS] OTBETUTH HAa BCE BOMPOCHIL.

Texyuuii
KOHTPOJIb

3amura
nabopaTropHOi
paboThr Ne8

3amura 1abopaTopHON pabOThI
OCYIIECTBIISIETCS. MHIUBUIYaIBHO.
CTyneHTOM MpeoCcTaBiIsIeTcs KOj
paboTaroIIeil MporpaMMbl U OTBETHI Ha
BOIIPOCHI, CHOPMYIHPOBAHHBIE B
3agaand. OIEeHUBACTCS Ka4eCTBO
oopmIiieHUs: MPOrpaMMBl,
MPaBUIHLHOCTH €€ PadOTHI M OTBETHI HA
BOTIPOCHI.

[Tpu olleHUBaHUY Pe3yIBTATOB
MEpPONPUATHSI HCHIONB3YETCsl OaJIIbHO-
pPEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3y/IbTaToB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pektopa ot 24.05.2019 . Ne 179)
[lopsinok HauKMcIeHus: 6aIOB:

4 Gasia - KoJl IpOTrpaMMBI
COOTBETCTBYET ITOCTABICHHOH 3a/1aue,
nporpamMma paboTaeT BEpHO, CTYIEHT
MPaBUJIHLHO OTBETHJI HA BCE BOIPOCHI,
3 Ganna - Ko MPOrpaMMbl
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTYIEHT
MPaBUJIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

2 Gaia - Ko MporpaMMBbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nmporpamma paboTaeT BEpHO, CTYJICHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,

1 GaJ1 - Kot IpOorpaMMbl HE BIOJIHE

ODK3aMCH




COOTBETCTBYET IIOCTABJICHHOH 3aaye,
nporpaMma padboTaeT HeBEpHO, CTY/ICHT
3aTPYIHICTCS OTBETUTH Ha OOJIBIIMHCTBO
BOIIPOCOB,

0 6anIoB - Ko MPOrpamMMbl He
COOTBETCTBYET IIOCTABICHHOM 3aaye,
nporpaMma paboTaeT HeBEpHO, CTYICHT
3aTPYAHSACTCS] OTBETUTH Ha BCE BOIPOCHL.

Texymmii
KOHTPOJIb

3amura
nabopaTropHoOi
paboThbr Ne9

3ammTa 1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYAIBHO.
CTyneHTOM MPeoCTaBISIeTCs KO
paboTarolieil mporpaMMbl U OTBETHI Ha
BOIPOCHI, CHOPMYTUPOBAHHBIE B
3agaHud. OLieHUBAaeTCs KaueCTBO
ogopMIIeHUsI TPOTPaMMBl,
MPaBUIBHOCTH €€ Pa0OTHI M OTBETHI HA
BOTIPOCHI.

[1pu oLleHUBaHUU Pe3yIbTATOB
MEPOTIPUSATHS UCTIONB3YETCsI OaIITHHO-
peUTHHTOBas cCUCTEMa OLICHUBAHUS
PE3yIIBTaTOB yUeOHOH NesTeTbHOCTH
oOyuaronuxcs (yTBepKJIeHa IPUKa3oM
pekropa ot 24.05.2019 . Ne 179)
[Topsiiok HauKcIeHus OaIoB:

4 Gasia - KOJl IpOrpaMMBl
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nmporpamma paboTaet BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HA BCE BOIPOCHI,

3 6ana - KoJl IporpaMMBbl
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nmporpamma paboTaeT BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,

2 GaJiia - KoJl IpOTrpaMMBbl HE BITOJIHE
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTYIEHT
MPaBUJIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

1 Gasmi - Kozl MPOrpaMMBbl HE BIIOJTHE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nporpamMma padoTaeT HEBEPHO, CTYACHT
3aTPyAHAETCS OTBETUTH HAa OOJIBIIMHCTBO
BOTIPOCOB,

0 6asIoB - KOJ MPOrpamMMbl He
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT HeBEPHO, CTYACHT
3aTPyAHSETCS] OTBETHTH HAa BCE BOIIPOCHI.

OK3aMCH|
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Texyuuii
KOHTPOJIb

3amura
nabopaTropHO
pabotst NelO

3ammTa 1abopaTopHON pabOTHI
OCYILECTBIISIETCS MHIUBUIYaIBHO.
CTyneHTOM MPe0CTaBISIETCs KO
paboTaroleil mporpaMMbl U OTBETHI Ha
BOIPOCHI, CHOPMYITUPOBAHHBIE B
3agaHuu. OLieHUBAaeTCs KaueCTBO
o(opMIIeHUsI TPOTPaMMBI,
[PaBUIBHOCTH €€ Pa0OTHI U OTBETHI HA
BOTIPOCHI.

OK3aMCH|




[Ipu orieHMBaHUY PE3YIBTATOB
MEPOTIPUSATHS UCTIONB3YETCsI OaIITbHO-
PEUTHHIOBAasI CUCTEMA OICHUBAHUS
PE3yJIBTaTOB YUeOHOH NesTeTbHOCTH
oOyyaroruxcs (yTBEpKIeHa MPUKA30M
pekropa ot 24.05.2019 . Ne 179)
[Topsimox HaYKMCIIeHUs: OAIOB:

4 Gaina - Ko mporpaMMBbl
COOTBETCTBYET IMOCTABICHHOMN 3aj1aue,
nporpamMma padoTaeT BEpHO, CTYICHT
MPAaBUJILHO OTBETHII HA BCE BOIMPOCHI,
3 Gasta - KoJl TpOrpaMMBbI
COOTBETCTBYET IMOCTABICHHOM 3aj1aue,
nporpamMma padoTaeT BEpHO, CTYICHT
MPABUJILHO OTBETHII HA OOJNBITUHCTBO
BOTIPOCOB,

2 Gajia - KoJl IporpaMMbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MPaBUIHHO OTBETHII Ha OOJIBIITMHCTBO
BOTIPOCOB,

1 6aJt - Ko mporpaMMbl HE BIIOJTHE
COOTBETCTBYET ITOCTABICHHOM 3aj1aue,
nporpamMma padoTaeT HEBEPHO, CTYACHT

3ATPYAHACTCA OTBCTUTH HA OOJIBIIIMHCTBO

BOIIPOCOB,

0 6anIoB - Ko MPOrpamMMbl He
COOTBETCTBYET IIOCTABICHHOM 3a1aye,
nporpaMma paboTaeT HeBEpHO, CTYIEHT
3aTPYIAHSACTCS] OTBETUTH Ha BCE BOIPOCHL

11

Texymni
KOHTPOJIb

3ammra
naboparopHoOH
pabothr Nell

3ammTa J1abopaTopHON PabOTHI
OCYILECTBIISIETCS MHIUBUIYaIBHO.
CTyneHTOM MPeoCTaBISIeTCs KO
paboTaroleil mporpaMMbl U OTBETHI Ha
BOIPOCHI, CHOPMYTUPOBAHHBIE B
3agaHud. OLieHUBAaeTCs KaueCTBO
oQopMIIeHUsI TPOTPaMMBI,
[PaBUIBHOCTH €€ Pa0OTHI M OTBETHI HA
BOTIPOCHI.

[1pu olleHMBaHUU Pe3yIbTATOB
MEPOTIPUSTHS UCTIONB3YETCS OaIITHHO-
pEeUTHHTOBas cCUCTEMa OLICHUBAHUS
PE3yIIBTaTOB yUeOHOH NesTeTbHOCTH
oOyuaronuxcst (yTBepsKJIeHa IpUKa3oM
pektopa ot 24.05.2019 . Ne 179)
[Topsiok HauKMcIeHus OaIoB:

4 Garnma - Ko mporpaMMBbl
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nmporpamma paboTaeT BEpHO, CTYJIEHT
MPaBUJIBHO OTBETUJI HA BCE BOIPOCHI,
3 6ana - KoJl IpOorpaMMBbl
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nmporpamma paboTaeT BEpHO, CTYJICHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,

2 GaJita - KOJl IpOrpaMMBbl HE BIIOJIHE

OK3aMCH|




COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT BEpHO, CTYICHT
IIPpaBUJILHO OTBCTHUIT HA 60HBH_II/IHCTBO
BOTIPOCOB,

1 GaJ - Ko mporpaMMbl He BIOJTHE
COOTBETCTBYET ITOCTABICHHOH 3a/1aue,
porpamMma padoTaeT HEBEPHO, CTYACHT
3aTPYAHSETCS] OTBETHTH HAa OOJBITHHCTBO
BOIIPOCOB,

0 GamIoB - KOJ IPOTPaMMBI HE
COOTBETCTBYET ITOCTABJICHHOH 3a/1aue,
nporpamMma padoTaeT HEBEPHO, CTYACHT
3aATPYAHACTCA OTBCTUTH HA BCC BOIIPOCHI.

12

Texyuuii
KOHTPOJIb

3amura
nabopaTropHO
pabotsr Nel2

3amura 1abopaTopHON pabOThI
OCYIIECTBIISIETCS. MHIUBUIYaIBHO.
CTyneHTOM MpeoCTaBIsIeTCs KOj
paboTaroIIeil mporpaMMbl U OTBETHI Ha
BOIIPOCHI, CHOPMYIHPOBAHHBIE B
3agaand. OIEeHUBACTCS Ka4eCTBO
oopmIiieHns: MPOrpaMMBl,
MPaBUIHLHOCTH €€ PadOTHI M OTBETHI HA
BOTIPOCHI.

[Tpu olleHUBaHUYU Pe3yIBTATOB
MEpPONPUATHSI HCHIONB3YETCsl OaJIIbHO-
pPEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3y/IbTaToB yUeOHOH NesTeTbHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179)
[lopsinok HauKMcIeHus: 6aIOB:

4 Gasia - KoJl IpOTrpaMMBI
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEpHO, CTYIEHT
MPaBUJIHLHO OTBETHJI Ha BCE BOIPOCHI,

3 Ganna - Ko MPOrpaMMbl
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTYIEHT
MPaBUJIHLHO OTBETHII Ha OOJIBIITMHCTBO
BOIIPOCOB,

2 Gaia - Ko MporpaMMBbl HE BITOJTHE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nmporpamma paboTaet BEpHO, CTYJIEHT
MPaBUIBHO OTBETUJI HAa OOJIBIITMHCTBO
BOTIPOCOB,

1 6aJ - Ko mporpaMMbl He BIOJTHE
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT HeBEPHO, CTYACHT
3aTPyAHSCTCS] OTBETHTH HAa OOJBITHHCTBO
BOIIPOCOB,

0 GamIoB - KOJ IPOTPAMMBI HE
COOTBETCTBYET ITOCTABJICHHOMH 3a/1aue,
nporpamMma padoTaeT HEBEPHO, CTYACHT
3aTPyAHAETCS] OTBETUTH HAa BCE BOIIPOCHI.

DK3aMCH
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Texymni
KOHTPOJIb

3amura
nabopaTropHOii
pabothr Nel3

3amura 1a0opaTopHON pabOTHI
OCYIIECTBIISIETCS. MHIUBUIYaJBHO.
CTyneHToM MpeaocTaBisieTcs Koj

paboTaroIIeil MporpaMMbl U OTBETHI Ha

OK3aMCH|




BOIIPOCHI, CHOPMYIHPOBAHHBIE B
3aganun. OneHnBaeTCs KayeCcTBO
oopMmIiIeHUs! TPOTPaMMBI,
NpaBUJIBHOCTH €€ pabOTHI M OTBETHI HA
BOITPOCHI.

[Tpu orleHMBaHNY PE3yIBTATOB
MEPOIIPUSATHS UCTIONB3YETCS OAaTbHO-
PEUTHHTOBAs CHCTEMa OLICHUBAHUS
PE3yIbTaTOB yUeOHOU IESATEIBLHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pektopa ot 24.05.2019 . Ne 179)
[Topsiiok HaYKMCIIeHUs OaIOB:

4 Gasia - Kol IpOTrpaMMBI
COOTBETCTBYET MOCTABICHHON 3a/1a4e,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MPaBUJIFHO OTBETHII HAa BCE BOTIPOCHI,
3 Ganna - Ko MPOrpaMMbl
COOTBETCTBYET IOCTABICHHOM 3a/1a4e,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MPaBUJIFHO OTBETHJI Ha OOJIBIINHCTBO
BOIIPOCOB,

2 6ajuta - KoJ MporpaMMbl HE BIIOJTHE
COOTBETCTBYET MOCTABICHHOM 3aj1a4e,
nporpamMma paboTaeT BEpHO, CTYACHT
MpPaBUIILHO OTBETHII Ha OOJIBIIMHCTBO
BOIIPOCOB,

1 Gast - Koz IPOrpaMMBbI HE BIIOJTHE
COOTBETCTBYET NOCTABICHHON 3a/1a4e,
nporpamMma padoTaeT HeBEPHO, CTY/ICHT

3ATPYAHACTCA OTBETUTH HA OOJIBIITMHCTBO

BOIIPOCOB,
0 GamIoB - KOJl IPOTPaMMBI HE
COOTBETCTBYET ITOCTABICHHOH 3a/1aue,
nporpamMma padoTaeT HEBEPHO, CTYCHT
3aTPYAHACTCA OTBCTUTH HA BCC BOIIPOCHI.

14

Texymmii
KOHTPOJIb

3ammra UTOroBoi
KOHTPOJIbHOU
paboThl

3aiura HTOroBoi 3a1a4n
OCYIIECTBIISIETCS. MHIUBUIYaTBHO.
CTyneHTOM MpeocTaBiIsieTcs KOj
paboTaroIIeil MporpaMMbl U OTBETHI Ha
BOIIPOCHI, CHOPMYITHPOBAHHBIE B
3agannd. OIIeHUBAETCS KaueCTBO
oopmIiieHns: MPOrpaMMBl,
MPaBUIHLHOCTH €€ PadOTHI M OTBETHI HA
BOTIPOCHI.

[Tpu olleHUBaHUYU Pe3yIBTATOB
MEPONPUATHS UCHIONB3YETCsI OaJIIbHO-
pPEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcst (yTBepKaeHa TPUKA30M
pektopa ot 24.05.2019 . Ne 179)
[lopsimox HauKMcIeHus: 6aIOB:

4 Gasia - KoJl IpOTrpaMMBI
COOTBETCTBYET ITOCTABIICHHOH 3a/1aue,
nporpamMma paboTaeT BEPHO, CTYIEHT
MPaBUJIHLHO OTBETHJI Ha BCE BOIPOCHI,

3 6asuta - KoJ MPOrpaMMbl

OK3aMCH|




COOTBETCTBYET MOCTABICHHOM 3aj1a4e,
nporpamma paboTaeT BEpHO, CTYACHT
MpPaBUIILHO OTBETHII Ha OOJIBIIMHCTBO
BOIIPOCOB,

2 Gasuia - Ko MporpaMMbl HE BITOJTHE
COOTBETCTBYET MOCTABICHHOM 3aja4e,
mporpaMmMa paboTaet BEpHO, CTYJACHT
MpPaBUIILHO OTBETHII Ha OOJIBIIMHCTBO
BOIIPOCOB,

1 6as - Koz IPOrpaMMBbI HE BITOJTHE
COOTBETCTBYET MOCTABICHHOM 3a/1a4e,
nporpaMmma paboTaeT HEBEPHO, CTYICHT
3aTPYIHICTCS OTBETUTH Ha OOJIBIIMHCTBO
BOIIPOCOB,

0 6anIoB - Ko MPOrpamMMbl He
COOTBETCTBYET MOCTABICHHOM 3aj1aue,
nporpamMma padoTaeT HEeBEPHO, CTY/ICHT
3aTPYIHIETCS OTBETUTH Ha BCE BOMPOCHI.

15

Texymmii
KOHTPOJIb

TecTt o BBEIEHUTIO
Y apXUTEKTypaMm

10

Tect conepxur 10 Borpocos. I1pu
OLIEHUBAHUU PE3yJIbTATOB MEPOIIPHUATHUS
MCTIONB3YeTCs OaJUTbHO-PEHTHHTOBAS
crcTeMa OLICHUBAHUS PE3yIbTaToOB
YIeOHOU JeATeTLHOCTH 00yUYarOIINXCs
(yTBep/1eHa MPUKa30M peKTopa OT
24.05.2019 1. Ne 179). [TpaBuiibHbIiM
OTBET Ha BOIIPOC COOTBETCTBYET 2
O0ayam. HenpaBuibHBIN OTBET Ha
BOIPOC cOOTBEeTCTBYET O 6aLIoB.
CymiecTByIOT BOIPOCHI C BO3MOXKHOCTBIO
JACTUYHO MPABUIBHOTO OTBETA,
onieHrBaeMoro B 1 6ami. [loporosoe
3HaueHHe, JOCTATOYHOE JJIsl YCIEIIHON
caauu tecta - 10 Oamios.

OK3aMCH|

16

Texymni
KOHTPOJIb

Tect o
HHCTPYMEHTaM
rapasuieIbHOTO

HpOrpaMMHUPOBAHUA

10

Tect conepxut 10 Bonpocos. [Tpu
OLIEHUBAHUU PE3yJIbTaTOB MEPOIIPHUSTHUS
MCTIONB3YeTCs OaJUTbHO-PEHTHHTOBAS
cucTeMa OLICHUBAHUS pe3yIbTaToB
y4eOHOM NeATeNbHOCTH 00yJaronXCst
(yTBepxk/ieHa MPUKa30M peKTopa OT
24.05.2019 1. Ne 179). ITpaBuiibHbIM
OTBET Ha BOIIPOC COOTBETCTBYET 2
OayaM. HerpaBuibHBIN OTBET Ha
BOIpPOC cOOTBeTCTBYET () 6aLIoB.
CymiecTByIOT BOIPOCHI C BO3MOXHOCTBIO
JaCTUYHO MPABUIBHOTO OTBETA,
onieHnBaeMoro B 1 6ami. [loporosoe
3HaueHHe, JOCTATOYHOE JJIsl YCHEIIHON
cnauu tecta - 10 Oamios.

OK3aMCH|

17

IIpome-
JKyTOYHAas
arTecranus

Craua nx3ameHa

40

DK3aMEeHaIMOHHBIN TecT coaepxkut 20
BOIpocoB. [Ipy oneHNBaHNH
[PE3yIIBTaTOB MEPOIPUSATHS
MCTIONB3YeTCs 0aTbHO-PEHTHHTOBAS
crcTeMa OI[CHUBAHUS PE3yIETaTOB
yueOHOU IeATETBHOCTH 00yYarOIIUXCS
(YyTBepk/IeHa MPUKa30M peKTopa OT

24.05.2019 1. Ne 179). I1paBuiabHbBIMA

ODK3aMCH




craqu tecta - 20 0ayUIoB.

OTBET Ha BOIPOC COOTBETCTBYET 2
Oayam. HenpaBuibHBIN OTBET Ha
BOIPOC cOOTBEeTCTBYET O 6aLIoB.
Cy11ecTBYIOT BOIIPOCHI C BO3MOXKHOCTBIO
JaCTUYHO IIPAaBUJIbHOTO OTBCTA,
ornieHnBaeMoro B 1 6amn. [Toporosoe
3HaYEHUE, JO0CTATOUHOE JJIS YCIEUTHOM

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

IIPOMEKYTOYHOMN
aTTeCTalluN

Bun

[Ipouenypa npoBeaeHus

Kpurepuun
OLICHUBAHUs

9K3aMCH

[Ipu oneHMBaHUM PE3YIBTATOB YUEOHOU NEATEIBHOCTU
00y4Jaromerocs 1o JUCUUIUIMHE HUCTIONb3yeTcsl 0aIbHO-
pPEUTHHTOBAasE CUCTEMa OLIEHUBAHUS PE3yJIbTAaTOB Y4eOHOH

75...84 %. YnoeneTBopuTeNnbHO: Bennunna peiiTuHra

Benuuuna peiftunra odyyvaromerocs o aucuuiuivge 0...59
Ecnu cTyIeHT He comtaceH C OIeHKOH, MOTy4eHHOH Mo

nestensHocTH oOydarommxcs (ITomoxkenne o BPC ytBepkneHo
npuka3zoM pexropa ot 24.05.2019 r. Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Onenka 3a TUCIUATIIAHY
(hopmMHpyeTCsl Ha OCHOBE MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATHUS TEKYIIEro KOHTPOIsL. OTIUYHO:
Benuuuna peiftunra ody4varomerocs o gucuumuivge 85...100 %.
Xopomuro: Bennunna peiiTiHra 00y4aromerocst no AUCHUIUIMHE

oby4arorerocs o aucuurmuinae 60...74 %. HeynoBneTBOpUTENbHO:

%.

pe3yJlibTaTaM TEKYIIETr0 KOHTPOJISA, CTYACHT MPOXOJUT MEPOIIPUSTHE
MTPOMEKYTOYHOM aTTeCTAIlMH B BUJE TECTUPOBaHUs. TecTupoBaHue
npoBonuTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Brimonuenue tecra naerca 40 munyT. B 3TOM ciiydae orieHka 3a

KOHTpOJ'IBHO—prITHHFOBBIG MCPOIIPUATHUA TCKYIICTI'O KOHTPOJIL

AUCHUIUINHY paCCUUTBIBACTCA Ha OCHOBE IMOJTYYCHHBIX OLICHOK 3a

A Hu

MIPOMEKYTOUHOM arrectanuu. Dukcaius pe3yabraroB yueOHOM

B cooTBeTCTBUH
cmm. 2.5,2.6
I lonoxxenus

JESTEIbHOCTH 10 AUCHHUIUIMHE TPOBOAUTCS B JCHb SK3aMeHa MpHU
JIMYHOM TPUCYTCTBHH CTYJCHTA.
6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB
K p 5 Noe KM
OMIIETEHITUH €3yNBTaThl 00yUYCHHS
Y Y 1B Jafslellsolofifi2[i3[14f1 51617
OITK-1 3HaeT: MEeTO/Ibl Pa3pabOTKH U OIICHKHU MapajuieTbHbIX b s
AJITOPUTMOB
OIMTK-1 'YMeeT: MpOeKTUPOBaTh, pEaIU30BbIBAThH U N i N
aHAJIM3UPOBATh MapaljiesIbHbIE aITOPUTMBbI
HMeeT mpakKTU4eCKUN ONBIT: BIAJECHUS
OIIK-1 TEXHOJIOTHSIMU Pa3pabOTKH MapasieIbHbIX HHHH A ]
nporpamm OpenMP, MPI 1 CUDA
3HaeT: 0COOEHHOCTH apXUTEKTYPhI
CYIIEPKOMITBIOTEPOB, KIIACCU(PUKALIUIO apXUTEKTYP
OIIK-2 MapajieTbHbIX BBIYUCIUTEIBHBIX CHCTEM, CTIOCOOBI + |

OLICHKU ITPOU3BOAUTCIIbHOCTHU MHOTOIIPOLICCCOPHBIX
CHCTEM




OIIK-2

'YMeeT: cO3/1aBaTh MapajulelIbHbIE IIPOrPAMMBI JUIS
pa3IMYHBIX MHOTOIIPOLIECCOPHBIX CUCTEM

OIIK-2

HMeeT mpakTU4eCKUN ONBIT: BIAJCHUS
TEXHOJIOTHSIMH Pa3pabOTKu mapasieIbHbIX HHHH HH B+ - B -+
MporpaMm

TumnoBbie KOHTPOJIBbHBIC 3alaHUs 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
a) OCHO6HaA 1umepamypa.

1. BoeBonusn, B. B. [lapannenbHbie BeIunciaeHus: Yue0. mocooue s
By30B 10 Hampasienuto 510200 "Ilpuknagnas maremaruka u napopmaruka" B. B.
Boesonun, Bi. B. BoeBoaun. - CI16.: BXB-IletepoOypr, 2004. - 599 c.

2.  Teprens, B. II. CoBpeMeHHBIE S3bIKH U TEXHOJIOTUHU MMAPAIIIETBHOTO
nporpammupoBanust [ TekcT| yueOHuk aJig By30B 1o HanpasieHusm 010400 "IIpuxo.
mart. u uaopmaruka" u 010300 "dyngameHT. nHbOpMaTUKa U UHOOPM.
texHosoruu" B. I1. I'eprens ; b-xa Huwxkeropon. roc. yu-ta um. H. U. Jlob6aueBckoro.
- M.: M3parenscTBo MockoBckoro yuusepcuteta, 2012. - 402 c. w.

0) OononrHUmMeNbHASL IUMePamypa:

1.  AnHtoHOB, A. C. TexHosoruu napamuielibHOro nporpammupoBanust MPI
u OpenMP [Tekct] yue6. mocobue st By3oB mo Hanpasienusm BITO 010400
"Ipuknagnas maremaruka u nuapopmaruka” u 010300 "dyngament. nHbDOpPMATHKA
1 uHpopmannonHele TexHosorun" A. C. AHTOHOB ; Mock. roc. yH-T uMm. M. B.
Jlomonocoga. - M.: U3narensctBO MockoBCkoro yHuBepcurera, 2012, - 339 c.

2. BoeBonusn, B. B. BeiuncnutenbHasi MaTemMaTuka U CTPYKTypa
anroput™oB : 10 nexuuii o ToM, moyeMy TpyJaHO peliarh 3a1a4u Ha
BBIYHMCIIUTEIBHBIX CUCTEMAX MapajuieIbHON apXUTEKTYPbl U UTO HA/I0 3HATH
JOTIOTHUTENIBHO, YTOOBI YCIEIIHO MPEOA0IEBaTh 3TH TPYAHOCTH [ TekcT] yueOHUK
1151 By30B 110 HarpasieHusam BITO 010400 "IIpuknan. MaremMaruka u
undopmaruka" u 010300 "dyngamenTan. nHGpopMaTuka U1 HHOOPMAIIMOHHbIE
texnonorun" B. B. BoeBoaun ; Mock. roc. yH-T uM. M. B. JIoMoHOCOBa. - 2-€ U3/.,
ctep. - M.: U3narenbctBO MockoBckoro yuuBepcutera, 2010. - 166 c. ui. 21 cm

3. Teprens, B. I1. BeicOkonmpou3BOaUTEIbHBIC BHIYUCICHUS JIJIS
MHOTOIPOIECCOPHBIX MHOTOSIAEPHBIX cUCTEM [ TekcT| yueOHHK SISl CTYACHTOB
BBICIINX YU€OHBIX 3aBefeHHi, oOyuaronuxcs no HanpasiaeHusm BI1O 010400
"IIpuknagnas maremaruka u uHpopmaruka" u 010300 "dyHgameHnTanpHas
uH(popmaruka u naopmarmonnsie Texnonoruu" B. I1. I'eprens ; b-ka Huxerop.
roc. yu-ta uMm. H. W. Jlob6ayeBckoro ; CynepKoMIbIOTEPHBIA KOHCOPLUYM
yHuBepcutetoB Poccun. - Mocksa: @usmariur, 2010. - 539, [4] c. un. 25 cm

6) ome4yecneeHHble U 3apy6€9fCHbl€ IHCYPHAIIbL NO ducuunﬂuHe, umerouuecs 6 oubnuomexe:

1.  Hayunslii xypHan «Bectauk KOxkHO-YpalibCKOro rocyapCTBEHHOTO
yHuBepcuteta. Cepusi: BeruucnurensHas MaTeMaTiKa U HHQOPMAaTHKa»

2) memoouuecKue yka3anus OJisi CMyOeHmo8 no 0C80EHUIO OUCYUNTIUHDBL!

1. Meronnueckue ykazaHus




U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

1.

Meroauueckue ykazaHus

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

No Bun HaHMeHOBaHHeUpecypca bubnunorpaduyeckoe onrcanue
JUTEPATypPhl | B JEKTPOHHOMU hopme
DIEKTPOHHO- [lapannensHoe mporpammupoBanue Ha C++ B 1eliCTBUU.
OcHoBHas
1 TeDaTYDA 6ubnuoreynas cucrema ([Ipaktruka pa3paOOTK MHOTONOTOYHBIX MPOrpaMm. DHTOHU
patyp n3narenbcTsa Jlans Yunbsimc. 2012 https://e.lanbook.com/book/4813
DJIEKTPOHHO-
b OcHoBHas 1G0T A CHCTEMA [TapannensHO€ MporpaMmMupoBanre. Moaenu u mpueMsl.
MTepaTypa ®enotoB U.E. 2017 https://e.lanbook.com/book/107666
u3aarenbcTBa JlaHb
OCHOBHAS DJIEKTPOHHO- Texnonorus nporpammupoBanust CUDA: yue6. mocobue.
3 TenaTYDA o6ubnuoreynas cuctema [Tymaxo /. H., YUuxpun /1. E., Eropues A. A., T'onoycos C. B.
patyp n3nareiibcTsa JlaHp 2017 https://e.lanbook.com/book/130543

IlepeueHs UCIIONIB3YEMOTO IPOIPAMMHOIO 00OECIICYEHHUS:

1. ®IAOY BO "FOYpI'Y (HUY)"-Ilopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)
2. -Microsoft Visual Studio (6eccpouno)

[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHue 1 CIUIITHHbI

OcHoBHOE 000py/I0BaHUE, CTEHIbI, MAKETHI, KOMIIBIOTEpHAs TEXHUKA,

" No
Bun 3aasTHiA ayn IpeAyCTaHOBJIEHHOE IPOrPAMMHOE 00€eCIIeueHHE, UCTIONIB3YEMOE [IJIs
Y pa3IMYHBIX BUJIOB 3aHATHIMA
110
Jlexuuu (31) [lepcoHanbHBIC KOMITBIOTEPHI, IPOEKTOP

[IpakTrnueckue 110
3aHITHS U ceMUuHapshI |(3T)

[IepcoHAIbHBIE KOMIIBIOTEPBI




