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1. OBIIUE CBEIEHUSA

VYyeOnas mucuurnHa «KiactepHble M pacmlpesielieHHbIC BBIYHUCICHUS» W3Y4aeTCs BO BOCHBMOM
cemecTpe.
KypcoBas pabora — He peycMOTpeHa.

1.1. dopma NpoOMEKYTOYHOHN aTTECTALMU: FK3aMEH.
1.2. Mecto yuebHOU nuctuIuinHbl B cTpykType OITOIT

VYueOnas aucuumiauHa KiactepHble W paclpeleleHHble BBIYMCICHHUS OTHOCHTCA K YacTH,
dbopMupyeMasi ydacTHHKaMu oOpa3oBarenbHbix oTHomeHu# (IIpodeccronanbHpii MOIynL 2.
PacnipenenéHHbie CUCTEMBI).
OCHOBOW IS OCBOCHHSI JTUCIUTUIMHBI SIBJISIFOTCS PE3YJIbTaThl OOyUYEHUS 1O MPEAIISCTBYIOIIUM
TUCITUIIIMHAM M MPAKTUKAM:

— SI3bIKM CHCTEMHOTO MPOTPaMMHUPOBAHUS;

— CereBble TEXHOJIOTUU U IPOTPAMMHUPOBAHHUE;

— CeTeBol CUCTEMHBIN HHKUHUPUHT,

— [IporpamMmmMupoBaHue pacupeenEHHBIX CUCTEM;
PesynbTaThl OCBOCHHS y4YeOHOW AWCHMILIMHBI B JaJIbHEWIIEM OyIyT WCIHOJIB30BaHBI IIPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

2. HEJIU U INTAHUPYEMBIE PE3YJbTATBI OBYYEHUA 11O
JUCIHUITIVIMHE

[ensamu n3yueHus qucuuIIMHbl KnactepHble U pacpeielIeHHbIC BEIYMCIICHHUS SIBIISIOTCS

- (hopMHpOBaHNE HABBIKOB BbIOOpA MOJEIU BBICOKOIIPOM3BOAUTEIBHBIX BBIUMCICHUN
CHUCTEMBI JJIs1 PEIIeHHs] KOHKPETHOM 3a1a4H;

— (dhopMUpOBaHNE 3HAHUN O METOJ1aX BHICOKOTIPON3BOAUTENHHBIX BEIUUCICHUN;

- (dbopmupoBanue 3HaHui o npuHIHnax padorsl CPU u GPU;

- (hopMHpOBaHHE HAaBbIKA IPOEKTUPOBAHUS APAJUIETbHBIX AJITOPUTMOB;

- (hopMHpOBaHNE HABBIKOB pa3pabOTKH BHICOKOIIPOU3BOIUTENBHBIX CUCTEM;

- dhopmMupoBaHe y 00y4arOIIMXCsl KOMIIETCHIIMH, YCTaHOBJIECHHON 0O0pa3oBaTeIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUIIIMHE.
Pe3ynbTatrom 00ydeHus 1o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJIeHuEe 00yJaloIMMUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMU U OIBITOM JEATEIHHOCTH, XapaKTePU3YIOUIMMH Mpoiecc (HOpMUPOBAHUS
KOMIETEHIIMH ¥ 00ECIeUnBAIOIIMMU JOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS y4eOHOM
JTUCLHUTIITUHBI.

2.1. @opmupyemble KOMIETECHIIMU, UHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIC C MJIAHUPYEMBIMH Pe3yJIbTaTaMu 00yUYEHUS 110 AUCITUTIIINHE!

Kox m HamMeHOBaHMe
Kona u HauMeHoBaHue e —— ILnannpyemble pe3yJabTaThl 00y4eHHs
KOMIIeTeHIIMH 10 AMCHMILINHE

JAOCTHKEHHs] KOMIIeTeHIHH
[K-2 NJ-TIK-2.1 — (opMupoBaHME HABBIKOB BbIOOpA
Crniocoben Omnpenenenne NpUHAIIEKHOCTH | MOJENN BHICOKOIPOU3BOAMTEIBHBIX
peann30BbIBaTh NPOEKTHl | 3a1a4d NpodecCHOHaIBLHOM BBIYUCIICHUN CHCTEMBI JUIS PELICHUS
dpoBoit JeATeTbHOCTH 3aJaHHOMY KOHKPETHOM 3a/1a4u;
TpaHchopManuu KJIacCy U IpeaMeTHOH obiactu




Koa m HammMeHOBaHMe
Koa n nHaumeHoBaHue s Ilnanupyembie pe3yJibTAThI 00y4eHHUsT
KOMIIeTeHIIM U 10 JMCHHUILINHE
HOCTHKEHHMSA KOMIETCHIIUH

NPENpHUsITUH B NJI-TIK-2.2 — (hopMHUpOBaHUE 3HAHUN O METOAAX
CaMOCTOSITETIbHO Br10op ontumansHOro Habopa BBICOKOTIPOM3BOIUTEIBHBIX BHIYMCICHHH;
BBIOpaHHOM NMPEIMETHOM | HHCTPYMEHTAIIbHBIX CPEACTB U — (opMupoBaHUE 3HAHUN O MPUHIKIIAX
00J1aCTH, B TOM YKCIIE UT-meronoB pemieHus padoter CPU u GPU;
pa3pabaTeiBaTh HOBBIE npodeccHoHANbHON 3a1a4K B
nH(pOpPMAITHOHHBIC U paMKax MpeIMETHOH o0IacTh
uGPOBBIE TPOAYKTHI NA-TK-2.3 — (QopmupoBaHHe HABBIKA
IyTeM MPUMEHEHUS ApanTanus COBpeMEHHBIX MPOEKTHUPOBAHUS MapajIeIbHBIX
CYIIECTBYIOIUX METOJIOB H aJITOPUTMOB MO aNTOPUTMOB;
NHGOPMALMOHHBIX U KOHKpETHBIE 3aJ]a4i BEIOpaHHON
IU(PPOBLIX TEXHOIIOTUH, & | mpeMETHOM 06IaCcTH
TaKkKe uX amanranuu nmox | MJI-T11K-2.4 — (opmupoBaHue HaBBIKOB pa3pabOTKH
3aJJaHHbIC YCIOBUS, Hcnonezosanue UT- BBICOKOIIPOU3BOAUTEIBHBIX CHUCTEM.
TpeOOBaHMs U MHCTPYMEHTOB JJIsl PEIICHUS
OTrpaHUYCHHS 3a/1a4¥l B BEIOpaHHOU

peAMETHON 00J1acTH

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

OO61ast TpyA0E€MKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISAET:

1o 04HOH opMe o0yueHus — 6 3.e. 192 yac.

3.1. Crpykrypa yueOHON AUCIUIIIUHBI AJI1 00YUYaIOIMUXCS 110 BUIaM 3aHATHMA
(ounas popma oOydeHwUs)

CTpykTypa H 00beM JUCHHIIMHBI

KonrakTHas ayiuTopHas padora, CamocTosiTeJIbHAA padoTa
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buasl 1 ¢opMBI KOHTPOJILHBIX
OCBOCHHSI: o ® = 5 % MepONPpUsITHIA, oﬁecneqy‘l’samume 1no
KO/(bI) HaunmenoBanue pa3aesioB, TeM; o § © é o § B 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g bt g'i ] e % B § yCIIeBaeMOCTH;
KoMneTeHuuu (i) u §" E g E = E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MH/MKATOPOB g 2% g S 22 | 28 ycneBaeMocTH
R — & =5 | S2 | £g |S¢8
KOMIICTCHIIUH
BocbMmoii cemecTp
[K-2: Pa3nen |. KinacrepHble u pacnipeieieHHbI€ BLIYHCIEHUsI X X X X 92 DopMBbI TEKYIIETO KOHTPOJIS
Na-TIK-2.1 Tema 1.1 2 2 X o pazzaeny |:
WJI-T1K-2.2 BBeneHune B mapaienbHbIe BEIYUCICHHUS. 1. Jlomamrame paboTsl
WI-TIK-2.3 Tema 1.2 2 2 X
WA-TIK-2.4 [[1aHUpOBaHKE MO/ NAPAIIICITH3ALIHUIO.
Tema 1.3 2 2 X
[Tpenenpl MpOU3BOIMTENLHOCTH U MPOQIITUPOBAHHE.
Tema 1.4 2 2 X
Jr3aliH JaHHBIX U MOJIEJIA MPOU3BOJIUTEIILHOCTH.
Tema 1.5 2 2 X
[lapamienpHble AITOPUTMEBI U MIA0JIOHBIL.
Tema 1.6 2 2 X
Bekropuzaiusi.
Tema 1.7 2 2 X
Crangapt OpenMP.
Tema 1.8 2 2 X
Texuonorus MPI.
Tema 1.9 2 2 X
Apxurektypsbl 1 KoHenuuu GPU.
Tema 1.10 2 2 X
Mopens nporpammupoBanus Ha GPU.
Tema 1.11 2 2 X
[IporpammupoBanue Ha GPU ¢ momonipio JUpeKTHB.
Tema 1.12 2 2 X
Azpiku GPU: ob6pameHne Kk 0CHOBaM.




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi - Bujasl 1 gopMbI KOHTPOJILHBIX
OCBOCHHS: o © = 3 % MepONPUSITHH, 06ecneqp‘l‘nalomne 1(1)
KOJ(BI) HanmenoBanne pasjieJios, Tem; > o 2 e g o 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHON aTTECTALIMH g § ?i s g § % = § yCIeBaeMOCTH;
Kor:;;::;z:ﬁ) " § E E % g E g § E« (opMBI NPOMEKYTOYHOT0 KOHTPOIS
JMOCTHIKEH U 2 = E K= = = = ycneBaeMoCTH
KOMIIETeHI i = E s Sl B = s
Tema 1.13 2 2 X
[Mpodunuposanue u nHCTpyMeHTHl GPU
Tema 1.14 2 2 X
DKOCHUCTEMBI BBICOKOIIPOU3BOAUTENIHHBIX BHIYUCICHUN
Tema 1.15 2 2 X
@ailsIoBbIE ONEPAIIMU JUIsl TaPAJUIETBHOIO0 MUPA
Tema 1.16 2 2 X
BricOKONPOU3BOAUTENBHBIE BHIYMCICHUS pACIPEICIEHHBIX
CHUCTEM
Tema 1.17 2 2 X
Brenenue B 001a9HBIC TEXHOJIOTHH
OK3aMeH X X X X 32 9K3aMeH 10 OnyIeTam
HNTOI'O 3a BocbMOii cemecTp 34 34 124
HNTOI'O 3a Bech nepuoj 34 34 124




3.3.  Kparkoe conepxkanue yueOHON AUCIUTIITUHBI
Ne LR DS M L Conep:xanue pasjeia (TeMbl)
TEMbl THCHUIIJIMHBI

Pazgen | | KnacrepHble u pacnpeaejieHHbIe BHIYUCTEHUS

Tema 1.1 | Tema 1.1 OCHOBHBIE TUTIOCHI TIAPAJICIBHBIX BBIYUCICHUH. OCHOBHBEIC
Beenenue B mapasuienbHbie npoOJjeMbl CBSI3aHHBIE C MapaUICIbHBIMU  BBIYUCICHUSMHU.
BBIYHICIICHUS. ['oHKa maHHBIX W TPOOJIEeMa CHHXPOHHU3AIUH. 3aKOH Amjaa.

3akon ['ycradcona-bapcuca. CoBpemeHHas —ammaparHas
MO/JIEIIb BEICOKOTIPOM3BOAUTEIBHBIX pacuéToB. Knaccupukamnus
napajieabHbIX N0AX00B. [lapaiensHbie cTpaTeruu.

Tema 1.2 | Tema 1.2 Oramnel onTuMm3anun koxa. [lpodwmmmpoanme. MoaynbHBIN
IlnanupoBanue moja JIA3aiH.
napajIeau3almo.

Tema 1.3 | Tema 1.3 Onenka npousBoauTensHocTy. berumapku. Uepapxus namsru.
[Ipenensr OrpaHuyeHus Ha JOCTYH K MaMsITH. DMIOUPUYECKOE U3MEPEHUE
MPOU3BOAUTENIBHOCTH U TakTOBOM uacTOThl. OTClEeXHBaHUE 3aHATON NaMATH NIPU
npodHIUpOBaHUE. WCTIOJIHEHHH.

Tema 1.4 | Tema 1.4 MHoromepHsle MaccuBbl. MaccuBbl CTPYKTYp. CTpyKTyphl
Jn3aiiH TaHHBIX U MOJAETU MacCUBOB. MaccuB CTPYKTyp MAacCuUBOB. BbIHYXIeHHOE
MPOU3BOAUTEIBHOCTH. obpameHre K Kelly. EMKOCTHOoe oOpalieHHe K Kemry.

KondnuktHoe oOpamenne k kemry. IIpocTeie wmoxaenu
POM3BOAUTEIbHOCTH.

Tema 1.5 | Tema 1.5 [IpoctpancTBo xemupoBaHus. llapamienbHas COpPTUPOBKA.
[Tapannensusie anroputMel 1 | [labnon  mpedukcHoro  cymmupoBanusa. I[lapasnnensHas
111a0JIOHBI. ry00agbHas cyMma.

Tema 1.6 | Tema 1.6 SIMD. Meronsl Bekropuzanmu. KommuisitopHble —(ary.
BexTopuzarysi. OpenMP SIMD.

Tema 1.7 | Tema 1.7 0630p Texnonoruu OpenMP upextuBer OpenMP. ®opwmar,
Crangapt OpenMP. obmact BuAMMOCTH, Tumbl. OmpeneneHne NapauIeIbHOMN

obmactu. VYmpaeneHue 007acThl0 BHIMUMOCTH  JIaHHBIX.
Pacripenenenue BBIYMCIEHUH Mexay moTokamu. Omneparus
penykiuu. Cuaxponuzanus. COBMECTUMOCTh TUPEKTHB U HX
napametpoB. bubnuoreka ¢ynkuuit OpenMP. IlepemeHHbIe
OKPY>KEHHSL.

Tema 1.8 | Tema 1.8 bazoBrrit pynkumonan MPI. Toueunsle pyHKIHMU Tiepenadd u
Texnonorus MPI. nonmyueHus. KonnekTuBHbIE (QYHKIUM TpUEMa W Tepeadu.

[puspaunsie stueiiku. ['nbpugnas cucrema MPI+OpenMP.

Tema 1.9 | Tema 1.9 Apxutexktypa CPU m GPU. Ilporpammuas moxens CUDA.
ApPXUTEKTYpbI U KOHIETIIUN Komangsl pabotel ¢ mamstbio. Ilpumep BezoBa CUDA.
GPU. IMonsitust Work Item, Work Group u Warp. Komas s paboTsi ¢

MaMSITBIO.

Tema 1.10 | Tema 1.10 Paznensemas mamate. Pemykumsa. ATomapHbIe omepanuu B
Mopnens nporpaMMUpOBaHUs CUDA. Pa3pabotka quHaMuuecKux OMONMOTEK mpH padore C
Ha GPU. texnonorueir CUDA. [IpuMeHeHne fuHaMHYecKUX OUOIHOTEK

nipu pabote ¢ TexHonorueit CUDA. O6paboTka n300paskeHus ¢
ncnoab3oBaHueM TexHosornu CUDA.

Tema 1.11 | Tema 1.11 OpenACC: [HupektuBbl poctyna k GPU. OpenMP ¢
[porpammuposanue vHa GPU ¢ | nupextuBamu mocryna k GPU.

MOMOIIBIO INPEKTHUB.
Tema 1.12 | Tema 1.12 SIzeik OpenCL. 3wk HIP. SI3eik SYCL. f3six Kokkos. SI3bix

SAzpiku GPU: obpamienune k
OCHOBAM.

RAIA.
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Tema 1.13 | Tema 1.13 OrneHka XapakTepUCTHUK MOTOKa Beruucienuss Ha GPU. CPU
IIpodunuposanue u npodmmuposmuk. CodeXL. Konreitnepsr Linux. Ipumenenue
nHcTpyMenTsl GPU Docker mis mapaienuzaimu.

Tema 1.14 | Tema 1.14 Addunocts apxurextypsl. Apurnocts OpenMP. AdpunHocTs
DKOCHUCTEMBI MPI. A¢unnocts MPI+OpenMP. [lakeTHbIe MIaHUPOBIIUKH B
BBICOKOIIPOU3BOAUTEIBHBIX KJIaCTEepax U CyNepKOMITBIOTEpPax.

BBIYMCJICHUN

Tema 1.15 | Tema 1.15 BricokonpousBonurensuas  ¢aitnosas cuctema. MPI-10.
®daiinoBBIe omeparuy s HDF5. AnmapaTtHas mapaiien3alis BBOAa-BbIBOIA.
HapauIeIbHOrO MHUpPA

Tema 1.16 | Tema 1.16 Pacnpenenénnsie Beruncaureabasie cucreMbl. GRID-cucteMsl.
Bricokonpon3BoanTENBHEBIE Knacrepsr. CynepKoMIbIOTEpPHBIE CHCTEMBI.

BBIYHCIICHHS PacTIpeAeTEHHBIX
CHCTEM

Tema 1.17 | Benenue B ob6madHbIe OO6naynple BBHIYHACIECHHSA. |yMaHHBIE BBIYUCIEHUS. Mojenu

TEXHOJIOTHH pa3BEépThIBaHMs oONavyHbIX BbuucieHuid. laaS. PaaS. SaaS.
Ob6nayHast 6€30M1aCHOCTb.

3.4. Opranuszanusi cCaMOCTOATEIbHOW pabOThl 00yYaIOLIUXCS

CamocrosiTenbHasi paboTa cTyleHTa — oOs3aTesbHas yacTb 00pa3oBaTEIbHOrO Ipolecca,
HalpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K PO(PECCHOHATILHOMY U JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha MPOEKTUPOBAHKE JaTbHEHIIIET0 00pa30BaTEIbHOTO MapIIpyTa U IPOPEeCCHOHATBHON Kapbephl.

CamocrosrenbHas paboTa 00y4aroLIMXCs O TUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00EClEeYMBAIONINX YCIEUTHOE OCBOCHHE
JUCLUTUIMHBL.

AynuropHas camocTosiTellbHasg paboTa 0OydaromMXCsl MO AMCLUMIUIMHE BBIIOJIHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM IMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroImuXCcsl BXOJUT B 001Ul 00bEM BpEMEHH, OTBEAEHHOTO YUeOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PaCIUCaHuEeM YUeOHBIX 3aHATHH.

BreaymuTopHas camocTosiTenbHas paboTa 00ydJaronuxcs — INaHupyeMast yaeOHas, HayqHO-
UcclieoBaTebCcKasi, pakTuyeckas padoTa o0yyaromuxcsl, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
10 3aJIaHHUIO M TIPH METOJNYECKOM PYKOBOJICTBE IPETOAaBATEINs, HO 0€3 €ro HelmocpeACTBEHHOTO
y4acTHsl, paCMCaHUueM y4eOHBIX 3aHATUH HE PEerJIaMEHTUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00y4aronuxcsi BKIIOYaeT B ceOsl:

- MOJITOTOBKY K JIEKIIUSIM, TPAKTHYECKUM 3aHATHUSM, SK3aMEHY;

- M3yYeHUE TEOPETHUYECKOTO W TPAKTHYECKOTO MaTepuayiia MO PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- nabopaToOpHBIM paboTam;

- MOJITOTOBKA K TPOMEKYTOYHOH aTTECTAIlMH B TEUCHHE CEMECTA.

CamocrosarenbHas pabora o0y4aroIUMXcs € y4acTHEM TMpernojaBaress IpelycMaTpuBaeT
NPOBEICHUEM KOHCYJIBTAIIUH ITEePe]] SK3aMEHOM.

3.5. IIpuMeHeHwHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUU

[Ipn peanuzanuu mporpaMMbl  Y4eOHOM  JTUCIUILIMHBI
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU HE IPUMEHSIOTCS.

JJIEKTPOHHOE O00y4YeHHe W




4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU (11).
Yposuu Hrorosoe Ouenka B IlokasaTeau ypoBHsi ¢c()OPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU =
KOMIeTeHnu (-if) 0aJ1J10B cucreme I[pO(l)CCCI/IOHa.HbHOHS-LIX)
B 100-6anabHOM 10 pe3yJbTaTaM KOMHel_TIf(H;?"(_“)
cucreme TeKyLleil 1 ) I/III-Hi(-IZ. 1
1o pesysibTaTam MPOMEKYTOUHOM VI-TIK-2.2
Tekymeii n aTTeCcTAlUU WJT-TTK-2.3
MPOMEKYTOIYHOU I/III-HK-24
aTTeCTAUU
BBICOKHH 85-100 OTIINYHO O6yyarommuiics:
—  HCYEPIBIBAIOIIE U JIOTHYECKH CTPOHHO M3JaraeT yueOHbI MaTepHall, yMEeT CBA3bIBATh TEOPHIO C
MPAKTHKOM MPOSKTUPOBaHMs 0a3 JaHHBIX, CIPABISIETCS C PEIICHUEM 3a1a4 MPOQECCHOHATBHOM
HAIMPAaBJIEHHOCTH BBICOKOTO YPOBHSI CIIOKHOCTH, MMPABUIILHO 000CHOBBIBAET PHHSATHIE PEIICHUS;
—  MOKa3bIBACT BBHICOKHI YPOBEHb POrPAMMHPOBAHHUS B MAPAILIEIHEHOI BBICOKOIIPOU3BOIUTEILHON
napajgurme;
—  cBODOOJIHO OPUEHTHPYETCS B YUeOHOU M MPO(HEeCCHOHANBHOM JTUTEepaType;
IaéT pa3BEPHYTHIE, HCUEPIBIBAOIINE, TPOPECCHOHAILHO IPAMOTHBIE OTBETHI Ha BOIPOCHI, B TOM YKCIIE,
JOITIOJIHUTCIIbHBIC.
MOBBIIIIEHHBIA 70-84 XOPOIIIO OO0yyaromuiics:
—  JIOCTATOYHO MMOJAPOOHO, FPAMOTHO U IO CYLIECTBY HU3JIaracT M3yUCHHBIH MaTepral, PUBOIUT U
PacKphIBaeT B TE3UCHON (pOpPME OCHOBHBIEC MOHATHS;
—  MOKa3bIBaCT JOMYCTUMBIH YPOBEHb IPOrPAMMHUPOBAHHUS B APAJUICIbHON BHICOKOIPOU3BOAUTEIBHON
napajgurme;
—  JIONyCKaeT eIMHUYHbIC HErpyOble OMUOKH;
—  JIOCTaTOYHO XOPOIIIO OPHEHTHPYETCS B YUEOHOM 1 IPOPECCHOHANBHON TUTEPATypE;
OTBET OTPAKAET 3HAHUE TEOPETHIECKOTO U MPAKTHIECKOr0 MaTepraa, He JOIMyCKas CyIIeCTBEHHBIX
HETOYHOCTEM.
0a30BBbIi 55-64 YIOBJIETBOPUTEIBHO OOyyarowmuiics:

JIEMOHCTPUPYET TEOPETUIECKIE 3HAHUSI OCHOBHOTO YU4EOHOT0 MaTepuala JUCIUILTUHBI B 00bEME,
Heo0X0IMMOM i1 ganbHekmero ocsoenus OIIOIT;
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—  IOKa3bIBacT HU3KUI ypOBEHb IPOrPAMMHUPOBAHUS B APAIUICTBHON BBICOKOTIPON3BOIUTEIBHOM
napagurme;

—  JIeMOHCTpHpYeT (hparMeHTapHbBIC 3HAHHUS OCHOBHON YYEeOHO JIUTEpaTyphl IO TUCIUILINHE;

—  OTBeT OTpaXkaeT 3HaHHs Ha 0A30BOM YPOBHE TEOPETUUECKOTO M MPAKTUYECKOr0 MaTepraia B 00bEMe,
He0OXO0AMMOM JUTsl JayibHeHIeH y4€0nl U npeacToseii padboThl o npoduiro 00ydYeHusI.

HU3KHN

0-54

HEYyIOBJIETBOPUTENHbHO | OOydaromuiics:

—  JIeMOHCTpUpyeT ()parMeHTapHbIe 3HAHKS TEOPETHUECKOTO U IPAKTUUECKOTO MaTepHall, JOIyCKaeT
rpyOBIe OMMOKK TPH €r0 M3II0KCHUHU Ha 3aHATHSIX U B XOJIE IPOMEKYTOYHON aTTECTAIIH;

—  HCIBITHIBACT CEPhE3HBIC 3aTPYTHEHHS B IPUMEHEHNUH TEOPETHUECKUX TTOJIOKEHHH MPU PELICHUH
MPAKTHYECKHX 3a/[a4 Npo(eCCHOHATBHON HAMPABICHHOCTH CTAHJAPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIaJieeT HEOOXOAUMBIMH JIJIsl 3TOTO HABBIKAMU U NIPUEMaMHU;

—  BBINOJIHSAET 3a[[aHMUsI TOJIBKO [0 00pa3ily U MO/ PyKOBOACTBOM IIPEIO/IaBaTels;

—  OTBET OTpakaeT OTCYTCTBUE 3HAHUIT HA 6A30BOM YPOBHE TEOPETUUECKOI0 U MPAKTHYSCKOr0 MaTepuasa
B 00Bp€Me, Heo0X0AUMOM Ui JajibHelel yuéosl.

5.

OIEHOYHBIE CPEJACTBA JJI5I TEKYIIETO KOHTPO.JIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM
ATTECTALUHU, BKJIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCA

[Tpu mpoBeneHNN KOHTPOJISI CAaMOCTOSITEIbHON PabOThl 00YYAIOIINXCS, TEKYIIEro KOHTPOJIS U MMPOMEKYTOYHOM aTTeCTalluy 10 y4eOHOH AUCIUIITHHE
(KnactepHble M pacrpe/ieieHHbIC BBIYHUCIICHHS) MPOBEPAETCS YPOBEHb CHOPMHUPOBAHHOCTH y OOYYAIOIIMXCS KOMIIETCHIIMH W 3allIaHHPOBAaHHBIX
pe3yIbTaTOB OOYYEHUS TI0 AUCIUILTHHE, YKa3aHHBIX B pas/elie 2 HaCTOSIIEH MPorpaMMBbl.

5.1. @opMblI TEKYILEr0 KOHTPOJS YCIEBAEMOCTH, IPUMEPHI TUTIOBBIX 3aaHUMN!
D opMbI TEK r . dopmupyemasi
Ne i op cKymero IIpumepsl THNIOBBIX 3aJaHUI opmupyema
KOHTPOJIsI KOMIIETEeHI[HS
1 JIaGopaTopHbIe 1. [Iepenuimmure npcienOBaTENbHBIA  AJITOPUTM NEPEMHOXKEHHUS MaTpUll B K-2:

paboTsI MapajuIeIbHbIN. gﬁgﬁg;

2. Hanmumure nByMepHBIN BBIIECIUTENb CIUIOIIHOM MaMATH IO JIEBYH0 HUKHIOKO WIT-TTK-2.3

TPEYroJIbHYIO MaTpUIly. UJ-TIK-2.4

3. C nomompro TexHonoruu OpenMP HeoOXoAMMO pacmapauieuTh NePEMHOKCHHE

oompmux Matpuil [10000x10000]. 3ameputs Bpems paboTel ¢ 1 moTtokoMm, 2 moTokamu, 4
NnoTokamu, 8 morokamu, 16 morokamu. [Ipy oTBeTE NPUBECTH NPOrpaMMy U CTATUCTUKY MO
BpPEMEHHU.

4. Peanusyiite HaxoxaeHus umcna pi ¢ nomompeo MPl u mnpaBunamu
cymmupoBanus no Kaxany.




Ne i Popme! Texylero IIpuMepsI TUOBBIX 3aJaHU I Popwupyemas
KOHTPOJIsA KOMIIeTeHIHsI
o. C nomompio TexHonmoruu CUDA HeoOXoauMmo pacmapajuieiuTh HNepeMHOKEHHE
0oapimx Matpui [10000x10000]. 3amepuTh BpeMst pabOTHI.
6. Cpasaute 3¢ dexktuBHOCTh aAupekTrB OpenACC u OpenMP, npu BeIYUCICHUT
Ha GPU: pemre 3a1a4y u3 1abopaTopHON 5 U CpaBHUTE MO BPEMEHH B TOM YHCIE C
pe3yapTaTaMu TOH ke 1TabopaTOPHOM.
7. Bocnone3yiitecy Oubmmorexoir OpenCL nmnst permienust ToM ke 3agadd U3
MyHKTa 5.
8. Hanmmere mnporpammy Ha OpenMP c¢ wucnonbp3oBaHHEeM JUPEKTUBBI sections.
[IporpamMMy J0/KHA BEITIOTHATH ClIETyIOIIee:
a. Ha Bxox monmaércs aiin ¢ HaTypabHBIMH YHCIIaMHU.
b. Kaxzplii u3 4 00pabOTUYMKOB CUMTHIBACT 10 YUCIY M CUMTACT HA HEro HYXKHBIIl OTBET,
KOTOPBIN NIEYATAET HA HKPaH.
€. CuyuTBIBaHHE MPOUCXOIUT MAPATIICITHHO U IMOPSIOK MOIYyUSHHUS YHCEeNl 00padOTIMKaMHU HE
OnpeaeseH.
d. Kaxkmoe 4MCIIO CYMTBHIBACTCS OJMH pa3 M TOJNBKO OJHUM HE ONPEICIEHHBIM 3apaHee
TIOTOKOM.
e. OTBeT COACPKUT CIEIYIONINI BHA: HOMEP MOTOKA, IPOYUTAHHOE YK CIIO, OTBET.
f.  Kaxmplii U3 KIMEHTOB UMEET CBOIO 33/a4dy, KOTOPYIO OH PEIIaeT:
- Niier HanMeHbIIIe IPOCTOE YUCIIO OOJBINE CYUTAHHOTO.
- Crpout Hanbobmee yncino GuboHayuu, KOTOPOE HE MPEBOCXOIUT CUUTAHHOE.
- Cunraer cyMMy BCeX JICIHUTENIEH CYUTAHHOTO YKClia, He BKITIOYast CaMo YHCIIO U
- HpOBepHeT YHCJIO0 Ha BO3MOXHOCTBH €TI0 MPEACTABJICHUA B BUAC CYMMBI KBAaJApaTOB
JIBYX HaTypaJbHBIX uncel. Ecim MOKHO, TO HamucaTh 2 4ucia, eciu HeT, To 0.
2 Ilocemenue Nel. Yyacrue B myOnUUHBIX MPOPOPHEHTAIIMOHHBIX MEPOTIPHSITUSIX, TIPOBOAUMBIX HA TEPPUTOPUH
npopOPHEHTALMOHHBIX | PT'Y M. A.H. Kochiruua.
MEPOIIPUATUN
Ne2. Vyacrtue B myOumaHBIX TIPOGOPHEHTAIIMOHHBIX MEPOTIPHATHSX, TPOBOIMUMBIX BHE TEPPUTOPUH
PT'Y um. A.H. Kocsirusna.
3 VYyacrue
(HOCTHXeHNS) B YuyacTtye Wi MpU30BO€ MECTO B XaKaTOHE WII MHOM COPEBHOBAHUH ¢ O(HIUATIbHBIM ydacTuem PI'Y
podecCHOHATBHBIX uM. A .H. Koceirnna

KOHKypcax
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®opMBbI TEKYIIET0 » dopmupyemasi
Ne P y IIpumepsl THIIOBBIX 3aJaHUI pMHpY
KOHTPOJIS KOMIIEeTEHIHSI
4 Hayunas w/wnn VYyactre B HayqHOH KOH(DEPEHIINN WIIH HHOM HAYYHOM MEPOTPHUATHH B KAUECTBE MPEICTABUTEIS
npakTuueckas pabora | PI'Y um. A.H. Kocbirnna
5.2. Kpurepuu, nikanasl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
Kpurepun onennBanns ¥ npaBuia HaqucJenns 0annos 3a KPM
Bann
THII KOHTPOJLHO-
peﬁTI/IHlE:)BOFO Hauvenopaumne |KOHTPOJIbHBIE 6Hatmcnelme i
CPOKH " aJIJI0OB I10CJIe
TN KPM P I[MpaBuia HaYKCIeHUs 0AJI0OB I UM
ponp IIKAJIa 3PO3UH 3aBepIIeHus] | GaiLioB
0aJ1J10B aTTecTaluu
[Mpuka3 nnm PaciopspkeHre 0 BKIFOYCHUH MEPOTIPHATHI B YI€OHBIH Mporiece, HaJlndre
VaacTie B OTMETKH O TOCEIIEHINH MeponpusaTHs. [lonTBepKACHNE OT TUPEKTOpa HHCTUTYTA O
COOTBETCTBHH MEPOTPHUATHS MPOIITIO TOATOTOBKH.
MyOJITUYHBIX . .
MepONpHATHIX Bbamnn 3a KPM omnpenensercs Kak OTHOIIEHHE KOJTHYECTBA MOCEIEHHBIX MEPONIPUATHH] K
ITPOBOIMEIX H; Her npoBeACHHBIM. MeponpusTHe 3aCUUTHIBAECTCS KaK MOCEIIEHHOE PU YCIOBUU aKTUBHOM Her 1-5
TeprI/ITOpI/II/I PI'Y un paboThl 00YYAONIETOCS HA MEPOIIPUATHH: 03BYYMBAHUE BOIIPOCOB, Y4acTHE B
’ HUCKYCCHSX, MPOSBIICHUHU IIPU3HAKOB C(HOPMUPOBAHHOCTH COOTBETCTBYIOIIMX
A H. Kocsiruaa JHCKY - 1P P ¢ P P IOt
KOMITETEHIIUH U T.1I.
[Tocemenne KPM MokeT ObITh YYTEHO TI0 BCEM TUCIUILIMHAM, ucnoyib3ytonmM bPC.
poQoprUeHTAIMOHHBIX
MEpOTpHSITHA [Tpuka3 wm PacniopspkeHre 00 y4acTud B MEPONIPHUSITHH, HATMYUE TIOATBEPIKACHUS
VaacTie B nocelieHus Mmeponpusitus. [TonTBepkaeHre OT TUPEKTOPa UHCTUTYTa O COOTBETCTBUU
MEPOTIPHUSITUS TPOQPUITIO TOATOTOBKH.
MyOJIUYHBIX .
MepONpHATHIX Bann 3a KPM omnpenensercs Kak OTHOIIEHHE KOJTHYECTBA MOCEIEHHBIX MEPOIIPUATHIT K
. 0113302[I/IMLIX BH,G Her MIPOBEJCHHBIM. MeponpusiTHE 3aCUUTHIBAECTCS KaK IMOCEUIEHHOE NIPH YCIIOBUU aKTUBHOU Her 1-4
Tepgmopnn PI'Y 1 paboThl 00yYarOIIEerocs Ha MEPOIIPHUSATHI: 03BYIHBAaHUE BOIPOCOB, YUaCcTHE B
’ HWCKYCCHSX, IPOSBIIEHUH IIPU3HAKOB C(POPMHUPOBAHHOCTH COOTBETCTBYIOIINX
A H. Kocreirnna JCKY P P b P P yiom
KOMIIETEHIIUH U T.II.
KPM mokeT OBITh YYTEHO IO BCEM JUCIHMILIMHAM, HCTOb3yommM bPC.
Vaactie Vuacrtue unu [puka3 wim PacniopsbxkeHne 00 opraHnu3alluyl W/WIA YYacTUU B MEPOIPUATHH. JJOKYMEHTBI, TOATBEPIKIAFOIIUE
(nocTKeHHs) B MPU30BOE MECTO B ydacTHe ¥ pe3ynbTarsl yuyactus. COOTBETCTBHE COACPIKAHUS TUCIUIUTHHBI U MEPOIIPHUATHUS ONpeAesieT
HPO(ECCHOHATBHBIX XaKaTOHE WJIK HHOM Her peaNH3Y NN TUCIUTUIMHY MpernoaaBaTelib. bauibl 32 MEpOIPUATHS ONPEICIISIOTCS PEATA3YOIUM TUCIHIUTHHY
P COPEBHOBAHUHU C Mpero/aBaTesieM Ha OCHOBAHUH MPEOCTABICHHBIX TOKYMCHTOB.
KOHKypcax N o
oduIHaTEHBIM KPM MokeT OBITh YITEHO TOJNBKO B OJHOH MucnmIuInHe, ucnonb3yiomeid BPC (o BeIOOpy cTyneHTa).
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Kpurepun onennBanns ¥ npaBuia HaducJenus 0anxnos 3a KPM

Bbana
Tun KOHTPOJIBbHO-
peﬁTng)Boro Hauvenopaumne |KOHTPOJIbHBIE 6Hatmcnelme i
CPOKHM U AJIJIOB IOCJIe
e KPM P IpaBuia HauncaeHns 6a110B fMana3on
ponp IIKAJ1a 3PO3UHU 3aBepuIeHus] | GasioB
0aJ1JI0B arTecTauuu
yuactueM PI'Y um. OO6yuatommuiics MpOosSBUI PO HEeCCHOHATBHBIH IMOIXO0 K BEITIOIIHEHHIO KOHKYPCHOTO
A.H. Koceirnaa 3aaHMsA, 3aHUT IPU30BOE MECTO WIIM €T0 KOHKYypCHast paboTa BHIIOJTHEHA Ha BEICOKOM 1-2
mpodeccHOHAIEHOM YPOBHE 0€3 TpyOBIX OIIHOOK. I
a
OOyJaromuiics y9acTBOBAI B KOHKYPCE, BEITIOIHIII KOHKYPCHOE 3a/IaHHE MTOTHOCTHIO U B 0-1
cpok. OgHaKo ero padboTa COEPKUT OIIUOKH, TOMapKU MK HE COOTBETCTBYET TEMaTHKE
JUCTIATUIAHBL
Ceprudukar nin MHbIE JOKYMEHT, TOATBEPIKIAIOIINE YIaCTHE U Pe3yIbTaThl YIacTHs B HAyYHBIX KOH()EPEHIUAX HITH
WHBIX HAy9IHBIX MeponpuATHsIX. COOTBETCTBHE COACPIKAHUS TUCIUTUIMHBI U TPOIIEIIET0 00yUCHHS OTIpeeIisieT
VyacTue B HAYqHOI peaNM3Y O TUCIUIUINHY IperoAaBaTelb. baibl 32 MEpOIPUATHS OTIPEACISIFOTCS PEaTH3YIOMINM IUCIUILIINHY
KOH(EPEHITHH HIH TEroaBaTeIeM Ha OCHOBAHIH NMPEAOCTABICHHbIX IOKYMEHTOB.
N MHOM HayqHOM KPM MOXeT OBITh YITCHO TOJBKO B OMHOH AHCIHUILIMHE, cnoib3yromei BPC (o BeIOOpy cTyneHTa).
Y MEpPOTIPUSITHH B Her OO0yyaromuiics MpeacTaBIi aKTyaJbHYI0 H OPUTHHAIBHYIO PaboTy, COOTBETCTBYOIIYIO

npakTHIecKas pabora

KauecTBe TeMaTUKe TUCHHIUIHHBEL PaboTa oTMedeHa MPpHU30BBIM MECTOM, HHBIM 3HAKOM OTIHYHS 3-4
npencrasutens PI'Y WM TIPEJICTaBIsIET co00 nHTEepec B pamkax N T-HanpaBicHwHs.
M. A.H. Kocprruia OGyuaromuiics nmpeacTaBui GopMaIbHyIo paboTy, He UMEIONIEH MPH3HAKH HAyIHON fla
paboTel. PaboTa comepKuT OMMOKY, MPU3HAKY IUIATHATa WIA HE COOTBETCTBYET HAyYHOU 0-2
TEeMaTuKe 1Mo (popMaIbHBIM IPHU3HAKAM.
Pabora BeINOIHEHA TOTHOCTHIO. HeT ommboK B TOTHYECKUX pacCyKACHUIAX. Bo3MOXKHO 6-7
He nosjaee 9eM| yanyaue ommoit HeToUHOCTH MMM OIMCKH, HE ABJISAIONINECS CIIEACTBUEM HE3HAHMS MU
uepes 4 HeJIeTH | genmoHMMAaHKs yue6HOTo MaTepuaia. OOydaroNIHiics MoKa3asl MOMHBIH 00heM 3HAHMIA,
JlaGopatopHas MOCJIC BbIAAYH YMEHHMH B OCBOCHUH, MPOUAEHHBIX TEM U IPUMEHEHHUE UX Ha MPAKTHUKE.
pa6ora 1 sananus. [pu Pabora BbINOIHEHA TOJHOCTHIO, HO IPUMEHEH Hed(P)EKTHBHBIA METOJT peIleHHUSI. Ha 4.5
HapyHmCHUH Jlonyiiena ofHa onrOKa MM Ba-TPH HeIouETa. i
Brinonnenue yae6Hbx Cpoxa ciatn Jlonymens! Golee 0HOM OMMOKHN MM Goliee BYX-TPeX He0uETOB. 2-3
3alaHui MeHee 4eM Ha |
HeJeIo 6aT Jonyens! rpyobie ommbOku. PaboTa BeINONHEHA HE TIOJHOCTHIO 0-1
CHIDKAaeTCs Ha
30%, 6onee uem| PaGoTa BBIIIOJIHEHA ITOJHOCTHI0. HeT omMGOK B IOTHYECKHUX PACCYKAEHHUIX. BO3MOXKHO 6-7
JlaboparopHas Ha 1 Hexemro — | HaNMWYHE OJJHON HETOYHOCTH WIIM ONHCKH, HE SBJISIOIINECS CIEICTBIEM HE3HAHMS WIN
pabota 8 Ha 50%. HENMOHMMaHUs yueOHoro Marepuasa. O0ydaroniuiics mokasa noJHbIH 00beM 3HAHUH, Ha

yMeHI/Iﬁ B OCBOCHMHH, HpOﬁI[éHHBIX TEM U IIPUMCHCHUEC X HA IPAKTUKE.
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Kpurepun onennBanns ¥ npaBuia HaducJenus 0anxnos 3a KPM
Bbana
Tun KOHTPOJIBbHO-
peﬁTI/IHI[‘:)BOFO Hauvenopaumne |KOHTPOJIbHBIE 6Ha'mcnelme -
CPOKH U aJ1JI0B MOcCJIe
T KPM P IIpaBuia nauncjienus 6aJ1j10B (BN
MepONpPpUATHH IIKAJ1a 3PO3UHU 3aBepILICHUS | GayuioB
0aJ1J10B aTTecTanyuu
[pu PaboTa BEITIONTHEHA TOTHOCTHIO, HO TPUMEHEH Hed(h(hEeKTUBHBIN METOM PEIICHHUS. 4.5
BBITIOJIHEHHE JomyrieHa oqHa onmmOKa WK IBa-TPH HETOUETA.
BCeX palbor B Jomymensl 6oee ogHOM omMOKHN WiH 0oiee AByX-TpeX HeO0YETOB. 2-3
CpoK Jonyiensl rpyobie ommoOku. PaboTa BINONHEHA HE TIOIHOCTHIO
nmobasiseTcs 1 0-1
Oasn
Htoro] 0-70
5.3. IIpomexyTouHas aTTecTalus:
®DopMa NPOMeKYTOYHOH THIIOBbIE KOHTPOJIbHbIE 32/1aHUSI U MHbIE MATEPUAJIbI
arrecTaluuu JJIsl IPOBe/ICHUsI MIPOMEKYTOYHOM aTTeCTAlMM:
OK3aMeH: buner 1

B yCTHOH (popMme mo Ouiieram

5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTeCTallMl Y4EOHON AUCIMILINHBI:

Pe3ynbraT mpoMexyTOYHOM aTTecTalMM ONpeenseTcs Kak COOTBETCTBHE CYyMMbl HAOpaHHBIX PEUTHMHIOBBIX OalsIoB 3a KOHTPOJIBHO-
PEUTUHIOBBIE MEPONPUSITHS TEKYyIel aTTeCTallu U KOHTPOJIbHO-PEUTHUHIOBBIX 0ayuioB, HAOpaHHBIX 3a MPOMEXKYTOUHYIO arrectanuio. OleHka Mo
JUCLIUILIMHBI BBICTABIIETCA B COOTBETCTBUU ¢ CHCTEMON OLICHMBAHUS PE3yJIbTATOB TEKYILErO0 KOHTPOJIS U IPOMEXKYTOYHOHN aTTeCcTalii, OMMCAaHHOM B
JAHHOM JIOKYMEHTE, a TakKe B COOTBETCTBUM € MeTOoAuKoNl HCnoiap30BaHUs OauIbHO-PEUTHHIOBOM CHCTEMBI IPH pPEaTU3aldid OCHOBHBIX
npodecCHOHATBHBIX 00pPa30BaTENIbHBIX MPOTPaMM BhICIIEro 00pazoBaHust MHCTUTYTa MHPOPMALIMOHHBIX TEXHOJIOTHH U IU(POBOM TpaHChOpMAaLIUH.

dopMa MPOMEKYTOUHOH
p p Y IIIxana oneHUBaHUSA
aTTecTaluu

Kputepun onennBanus
HaumeHoBaHMe OLIEHOYHOTO

IMosny4yeHHble
cpencrsa PeATHHTOBbIE GAJIJIbI
OK3aMeH: OO0yyaromuiics: 21-30
B yCTHOH (opme 1o Gueram —  JIEMOHCTPHpPYET 3HAHUS, OTIUYAIOIIUECS TITyOHMHON U COIEPKATEIEHOCTHIO, TaéT MOTHBIN

I/ICT-IepHI)IBaIOHII/Iﬁ OTBET, KaK Ha OCHOBHBIC BOITPOCHI 6I/IHeTa, TaK 1 Ha JOIIOJITHUTCIIbHBIC,
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepumn onneHuBaHus

IIIxana oneHUBaAHUA

ITosy4yenHbie
peiiTHHrOBBIE HAJLIIBI

—  JIOTHUYHO M JIOKa3aTeIbHO PACKPBIBACT MPOOIIEMY, TIPEAJIOKECHHYIO B OMIIeTE;

—  CBOOOIHO BBIMOJIHSCT MPAKTUYCCKHUE 33JaHVsI TOBBIIICHHOMN CII0KHOCTH, MPETYCMOTPECHHBIC
MPOrPaMMO, IEMOHCTPUPYET CUCTEMHYIO padOTy ¢ OCHOBHOU M TOTIOJTHHUTEIHHOM JTUTEPATyPOH.
OTBET HE CONEPKUT (PAKTUUECKUX OMIMOOK U XapaKTEePU3yeTCs TITyOHHOH, TOJIHOTOM,
YBEPEHHOCTBIO CYXKJICHHM, MILTFOCTPUPYETCS PUMEPAMHU, B TOM YHCJIE U3 COOCTBEHHOM
MTPAKTHUKH.

OO0yyarormuiics: 11-20
—  TIOKa3bIBAeT IOCTATOYHOE 3HAHUE y4eOHOro MaTepuaia, HO JOIMyCKaeT HECYIECTBECHHBIE

(akTHuecKre OMMOKH, KOTOPbIE CIOCOOCH UCTIPABUTh CAMOCTOSATENLHO, O1arofaps HaBOIAIEMY

BOIIPOCY;

—  HEAOCTAaTOYHO pacKphiTa MpodiieMa Mo 0JHOMY U3 BOIPOCOB OuierTa;

—  HEAOCTAaTOYHO JIOTHYHO TIOCTPOCHO U3JI0KEHHE BOMPOCa;

—  YCIICUIHO BBHITIOJHSET MPEAyCMOTPEHHBIE B IPOTrpaMMe MPaKTUUECKUE 3aJaHusl CpeTHEH

CIIOXHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOI TUTEpaTypOH,

—  JIEMOHCTPHPYET, B II€JIOM, CHCTEMHBIH TOIXO0/1 K PEIICHUIO MPAKTHYECKUX 3a/1a4, K

CaMOCTOSITETIbHOMY TIOTIOIHEHHIO W OOHOBIICHHIO 3HAaHHUH B X0JIe TAlIbHEHIeH yueOHON paboThI 1
po(heCCUOHATBHOM JIEATEIIbHOCTH.

B oTBeTre packpbITO, B OCHOBHOM, COJIep)KaHHE OMiieTa, UMEIOTCS HETOYHOCTH IIPU OTBETE Ha

JIOTIOJTHATENIbHBIE BOIIPOCHI.

OO0yyaroruics: 6-10

—  TIOKa3bIBaeT 3HaHWS (parMEeHTApHOTO XapakTepa, KOTOPhle OTIMYAIOTCS TTOBEPXHOCTHOCTHIO
Y MaJIOM COZlepKaTelnbHOCTBIO, IOMTyCcKaeT (pakTnieckue rpyOblie OMMOKy;

—  HE MOXeT 000CHOBATh 3aKOHOMEPHOCTH U MPUHIIHIIBI, OOBSICHUTH (aKThl, HAPYIIICHA JIOTHKA
M3JI0KEHUS], OTCYTCTBYET OCMBICJICHHOCTD MPEJICTABISIEMOT0 MaTepHraa, IpeACTaBICHHs O
MEXKITPEMETHBIX CBSI3SX CIA0bIE;

—  CHpaBIISETCS C BHINOJHEHUEM MPAKTUUECKUX 33JaHUI, IPeAyCMOTPEHHBIX POrPaMMOi,
3HAaKOM C OCHOBHOM JINTEPaTypOi, pEKOMEHA0OBAHHON IPOrPAMMON, AOITYCKAaeT NOTPEIIHOCTH U
OMOKN IPU TEOPETUIECKUX OTBETAaX U B XOJI€ MPAKTHIECKOI padoTHI.

Coneprkanue OuieTa packpbITo ci1ab0, IMEIOTCS HETOYHOCTH TP OTBETE HAa OCHOBHBIE U
JIOTIOJTHUTENbHBIE BOITPOCHI OWJIETa, OTBET HOCUT PENPOAYKTUBHBIHN XapakTep. HeyBepeHHo, ¢
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepumn onneHuBaHus

IIIxana oneHUBaAHUA

ITosy4yenHbie
peiiTHHrOBBIE HAJLIIBI

OONBIIUMU 3aTPYAHCHUAMU PEIIACT NPAKTUICCKUEC 3a1a91 UJIN HE CIIPABJISICTCSA C HUMHA
CaMOCTOSATCIIBHO.

OO0yuaroruiicsi, 0OHAPYKUBACT CYIIECTBEHHBIE MPOOEITBI B 3HAHHUSIX OCHOBHOT'O Y4EOHOTO
MaTepuana, I0MycKaeT IPUHITUIHAIBHBIE OMTHOKY B BEITIOJHEHUU TIPEyCMOTPEHHBIX
MPOTPaMMOM IPAKTUUECKUX 3aJaHUMN.

Ha 6ombI11y10 9acTh JOMOTHUTEIBHBIX BOIIPOCOB IO COACPIKAHUIO dK3aMEHa 3aTPYIHSICTCS JaTh
OTBET HUJIN HE HaéT BCPHBLIX OTBCTOB.

0-5
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka 1o JUCHUILIMHE BBICTABIISETCS 00yUarouieMycs ¢ yYETOM pe3yJIbTaTOB TEKYLIEH U
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema
Texymmii KOHTPOJIb:
- JJabopaTopHbIie paboThI 0-55 6amnos 3a4TEHO/HE 3a4TEHO
- ocenieHue MpopopHEeHTALUOHHBIX 0-9 6amnoB 3aYTEeHO/HE 3aU4TECHO
MEpONPUATHH
- ydacTue (JOCTHKEeHHS) B 0-3 camna 3a4TEHO/HE 3a4TEHO
podhecCHOHANBHBIX KOHKYPCax
- HAy4Hasl W/WIH MIpakTH4eckas padboTa 0-3 Gamna 3a4TEHO/HE 3aUTCHO
IIpomeskyToUuHas aTTECTAIUS:
- YCTHBIN 3K3aMeH 1o Onieram | 0-30 6ammoB |
HToro 3a 1uCHUIJINHY !
- DK3aMeH 0-100 OTIMYHO
XOPOIIO
YJIOBJICTBOPUTEIHLHO
HEYJIOBJIETBOPUTEIHHO

[Mony4yeHHBIH COBOKYITHBIN Pe3ynbTaT KOHBEPTHPYETCS B MATHOAUILHYIO CHCTEMY OIICHOK B COOTBETCTBUH C
TaOJIULIEH:

100-0anabHass cucTemMa [IsaTudanabHas cucrteMa (OEeHKA M0 U CHUILINHE)
IK3aMeH
85 — 100 6amoB OTJIIMYHO
70 — 84 6amnoB XOPOIIO
55 — 69 6amnoB YIOBJIETBOPUTEIHHO
0 — 54 6anmoB HEYIOBIETBOPUTEIHLHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanust mnporpamMmbl TNpeaycMaTpuUBaeT HCIOJIb30BaHHME B Ipolecce OO0ydeHus
CJIEAYIOUINX 00pa30BaTeIbHBIX TEXHOIOTHIA:

- MPOBE/IEHNE UHTEPAKTUBHBIX JICKIIHIA;

- IPYMIOBBIX TUCKYCCHIL;

- MOUCK 1 00paboTKa HH(MOPMAITUHU C UCTIOJIb30BAaHUEM ceTH IHTepHET;

- JMCTAaHIIMOHHBIE 00pa30oBaTeIbHbIE TEXHOJIOTUH,;

- WCTIOJIh30BaHUE HA JIEKIIMOHHBIX 3aHATHSAX BUICOMATEPHAJIOB M HATIISAHBIX TIOCOOHIA,

- oOydeHue B COTpyJHUYECTBE (KOMaH /IHas, TPyMIoBas padoTa).

7. INPAKTUYECKAS IOAT'OTOBKA

[IpakTyeckas MOArOTOBKA B paMKax y4eOHOH JUCHMUIUIMHBI pEean3yeTcs MpHU MPOBEACHUN
71a00paTOPHBIX 3aHSITHM.
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8. OPT'AHU3ALIIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOy4yeHWUM NHI] C OrPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAIHUJIOB
UCIIONIE3YIOTCSL TIOJIXO/BI, CIIOCOOCTBYIOIIHME CO3JaHHMI0 Oe30aphepHOil 00pa3oBaTEILHON CpEIbl:
TexHoJIOTHH TudepeHInan 1 WHAUBUAYAJILHOTO OOydYCHHUS, PUMEHEHHUE COOTBETCTBYIOLIUX
METOJMK 10 pabdoTe ¢ WHBAIHIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBE/ICHHUE JOTOJHUTEIBHBIX WHIWBHAYATbHBIX KOHCYJbTAIUHA MO HM3y4aeMbIM TEOPETHYCCKUM
BOIIPOCAM U MPAKTUUECKUM 3aHATHUSIM, OKa3aHUE MOMOIIM MPU MOATOTOBKE K MPOMEKYTOUHOU
aTTeCTaLMU.

[Tpu HEOOXOAMMOCTH pabodyasi mporpamMma JUCHUTUIHHBI MOXKET OBITh aIalTUPOBAHA IS
obecrieueHust 00pa3oBaTEIBLHOTO MPOIECca JUIAM ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS, B
TOM YHCJIC JUIsl TUCTAaHIIMOHHOTO O0YUYEHUSI.

YyeOHBIE W KOHTPOJBHO-U3MEPUTEIbHBIC MaTepuaabl IMPEACTABISIIOTCS B (opmax,
JOCTYIIHBIX JJIs U3YUYEHUs CTYJACHTaMH C OCOOBIMH 00pa30BaTEIbHBIMHU MOTPEOHOCTIIMU C YUETOM
HO30JIOTUYECKUX Py HHBAJIUIOB!

JIist MOArOTOBKM K OTBETY Ha MPAKTHUYECKOM 3aHSTHUHU, CTYJEHTAM C OrPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3[IOPOBBSI CpeIHEE BpPEeMsl YBEIUUHBACTCS 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJ1s CTYyIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEICHUS TEKYIIEH U TPOMEKYTOUHOM aTTECTAIIMK YCTAaHABIMBACTCS C yUETOM MHANBUY TbHBIX
ncuXo(U3NUecKux 0coOeHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TeCTUPOBAHUS U T.I1.).

[IpoMexyTouHas aTTecTalys Mo AUCLUUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TAroB B
dbopme pyOeKHOTO KOHTPOJS MO 3aBEPIICHUIO H3YYCHHS OTICNbHBIX TEM IUCHUILIUHBL. [lpu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISIETCS JOMOJHUTEIbHOE BpeMs Ui MOJArOTOBKM OTBETa Ha
3a4ETE WM DK3aMEHE.

Jlnst ocyliecTBIE€HUsS TPOLENyp TEKYLIEro KOHTPOJISI YCHEBAEMOCTH M IMPOMEXKYTOUYHOU
aTTeCTalMi OOYyYalOlIUXCs CO3JAI0TCsA, TPH HEOOXOAUMOCTH, (OHABI OICHOYHBIX CPEACTB,
aJanTUPOBAHHBIE JJIs JTUI[ C OTPAHMYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS U MO3BOJIAIOIINE OLICHUTD
JIOCTIDKCHHE WMHU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMme pe3ysibTaToB
0o0y4eHHs W YpPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIEHHBIX B 00pa3oBaTEIbHOMN
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOC obOecrieyeHne JUCHUIINIMHBI ITPU 06y‘-IeHI/II/I C HCIIOJB30BaHHUEM
TPAAUITUOHHBIX TEXHOJIOTUH O6y‘-ICHI/I}I.

HaumeHoBaHue y4yeOHBIX ayAUTOPHH,
JabopaTopuii, MacTepCcKHX, ON0INOTEK,
CIOPT32710B, IOMeIIeHU ISl XPAHEHHUS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHUS Y4eOHOT 0
000py10BaHus U T.II.

119071, r. MockBa, Masas Kaay:xkckas yauna, 1om 1, crpoenne 2
ayJIMTOPHUHU JUIA IIPOBEIECHUS 3aHATUI KOMIUIEKT y4eOHO! MebeH,

OcHaEéHHOCTh y4eOHBIX AyANTOPHH, 1a0opaTopuii,
MacCTepPCKUX, 0M0JIMO0TEeK, CHOPTUBHBIX 327108,
NMoMellleHUI A1 XpaHeHus U NPopHIaKTHYECKOro
00cTy’KMBaHUS y4eOHOr0 000pyA0OBaHHS M T.IN.

JICKITMOHHOT'O THIIA TEXHUYECKUE CPENICTBA OOYUCHHSI, CITYKAIUE JISI
MpeacTaBiIeHus yueOHOH nHpopManuu O0IbLION
ayJIUTOpUH:

— HOYTOYK;

— TPOEKTOD;

— HpOGK].[PIOHHLIfI OKpaH.
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HaumeHoBaHue y4eOHBIX ayAUTOPHH,
JabopaTopuii, MacTepcKHX, 0NGINOTeK,
CIIOPT32J10B, IOMeIIeHUi ISl XPAHEHHUS H
NPOPHIAKTHYECKOT0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUS U T.II.

OcHaEéHHOCTh y4eOHBIX AyANTOPH, 1a0opaTopuii,
MACTEPCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32J10B,
TOMeLIeHMH JJIsl XpaHeHUs U NPOPUIAKTHIECKOro
o0caTy’KMBaHUS y4eOHOT0 000PyAOBAaHHS H T.II.

Ay JUTOPHHN I IPOBEACHUA MPAKTHICCKUX
3aH$ITI/II>'I, TpYNIIOBBIX U UHANBUAYAJTbHBIX
KOHCYﬂbTaHHﬁ, TEKYLICT0 KOHTPOJIA U
HpOMCH(YTOHHOﬁ aTTeCTalluu

KOMIIIEKT y4eOHo# Mebenu,

TEeXHUYIECKHE CPEJICTBA OOYUCHUS, CITyKAIIHE IS
MpeacTaBiIeHus yueOHOH nHpopManuy O0NbLION
ayAUTOPHH:

— HOYTOYK;

— TPOEKTOD;

— MPOEKIHOHHBIN IKpaH;

— HEpPCOHAJIbHBIC KOMIBIOTCPLI JJIA O6yanOHH/IXC$1.

IMoMelmenns A1 CAMOCTOSITEILHOM PadOTHI
o0yJaommnxcs

OcHAMEHHOCTH MOMEIEHNH ISl CAMOCTOSITEILHOMH
padoThI 00y4a0IMXCS

119071, r. MockBa, Manas Kaay:kckas yauna, 1om 1, crpoenne 3

YUTAJIBHBIA 3aJ1 OMOINOTEKN

— KOMIIBIOTE€pHaA TEXHUKA,
— HOAKIKYCHHC K CCTH I/IHTCpHeT.
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITIUMHBI
T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuK, YII, HN3nareabcTBO -
n/n MIT u 1p.) H3TaHUS (3anonnsemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 Maprumun C. A., Basbl maHHBIX: VII HUIL] UHO®PA-M 2022 https://znanium.com/catalog/docu | -
Cumonos B. JI., [IpoexTupoBanue u ment?id=422052
Xpamuenko M. B. | pa3paboTka nHGOPMAIIOHHBIX
CHCTEM C UCTIOIh30BAHUEM
CYBJ MySQL u si3p1ka Go
2 I'ypuxos C. P. HHTepHET-TeXHOIOTUH VYuebHoe M.: UYHOPA-M 2022 https://znanium.com/catalog/docu | -
nocobue ment?id=391737
3 Pesnuk B. T'. PacnipeziesieHHBIE CEPBHC- VuebHoe TTYCYP 2020 https://znanium.ru/catalog/docum | -
OPHEHTHUPOBAHHBIC CHCTEMBI nocooue ent?id=389054
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JIEKTPOHHBIC U3IaHUS
1 [Mapunos A. B., CeTu CBSI3U M CHCTEMbI VYuebHoe M.: HayuHasi kHura 2016 https://znanium.com/catalog/docu | -
Ponnyrun C. B., KOMMYTaIluu rmocooue ment?id=71594
Mensuuk B. A.,
HymkuH A. B.,
3p10uH 1. I
2 baruep M., Go Ha IpakTuKe 111 JAMK TIlpecc 2017 https://znanium.com/catalog/docu | -
Papuna M. ment?id=341224
3 Muxkos A. 1., PacripesienieHHbIe CHCTEMBI 1 VYuebHoe WHTYUT 2016 https://znanium.ru/catalog/docum
3amsaruna E. b. ITOPUTMBI nocodue ent?id=447365
SApomnxkuii B. A. Pacrnipenenennbie cuctemsl I1I1 JMK Tlpecc 2020 https://znanium.ru/catalog/docum

peaTbHOrO BPEMEHH: TEOPHSI U

ITPaKTUKA

ent?id=367139

10.3 Metoaudeckue MaTepraisl (yKa3aHusl, pPEKOMEHIAINH IT0 OCBOCHHIO TUCIUILTHHEI aBTopoB PI'Y uMm. A. H. Kockirnna)



https://znanium.com/catalog/document?id=422052
https://znanium.com/catalog/document?id=422052
https://znanium.com/catalog/document?id=391737
https://znanium.com/catalog/document?id=391737
https://znanium.ru/catalog/document?id=389054
https://znanium.ru/catalog/document?id=389054
https://znanium.com/catalog/document?id=71594
https://znanium.com/catalog/document?id=71594
https://znanium.com/catalog/document?id=341224
https://znanium.com/catalog/document?id=341224
https://znanium.ru/catalog/document?id=447365
https://znanium.ru/catalog/document?id=447365
https://znanium.ru/catalog/document?id=367139
https://znanium.ru/catalog/document?id=367139
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DekTpoHHBbIE yUeOHbIe U3aHUS, JIEKTPOHHbIE 00pa3oBaTebHbIE PecypChl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PT'Y um. A H. Koceirnaa» wa mnargopme IbC
«Znanium.comy http://znanium.com/

4. O0pazoBarenbHas miardpopma «HOpaiit» https://urait.ru/

5. Dnexrponnbie pecypesl «Polpred.com O630p CMW» https://www.polpred.com/

6. DnekTpoHHbIe pecypcebl «HannoHanbHOM 35eKTpoHHO0# Onbnnotekn» («HOby)
https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Nudopmarmonno-anamutnieckas cuctema SCIENCE INDEX (BxirroueHHasi B HAyIHBIH
urdopmarmonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza manueix Springer eBooks Collections usnatenscta Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onektponnslii pecypc Freedom Collection uznarenscta Elsevier
https://sciencedirect.com/

4. baza naHHBIX Hay4HOTO UTHUPOBaHUsS Scopus u3aarenbcTBa Elsevier
https://www.scopus.com/

5. baza manaeix ORBIT IPBI (Platinum Edition) kommanuu Questel SAS
https://www.orbit.com/

6. baza nanubpix Web of Science kommanuu Clarivate Analytics
https://www.webofscience.com/wos/woscc/basic-search

7. baze nannpix CSD-Enterprise komnannu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Hayunast snextponHas Oubimnoreka «elibrary.ruy https://www.elibrary.ru/

9. baza mannbix uznarensctBa SpringerNature

https://link.springer.com/

https://www.springerprotocols.com/

https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%Reference Work%22
http://zbmath.org/

http://npg.com/

11.2. TlepedeHb mporpaMMHOIO 0OECTIeUeHUS

PexkBHU3UTHI MOATBEPKAAIOIIETO
Neni/m | IlporpamMHoe o0ecrieuenne aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://urait.ru/
https://www.polpred.com/
https://rusneb.ru/
https://www.elibrary.ru/
https://rd.springer.com/
https://sciencedirect.com/
https://www.scopus.com/
https://www.orbit.com/
https://www.webofscience.com/wos/woscc/basic-search
https://www.ccdc.cam.ac.uk/
https://www.elibrary.ru/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
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6. Microsoft Visual Studio koHTpakT Ne 18-9A-44-19 or 20.05.2019
7. CorelIDRAW Graphics Suite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.

10. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakt Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

W Ip.)
11. SolidWorks KoHTpakT Ne 18-9A-44-19 or 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate koHTpakT Ne 18-5A-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnpT-HHBeCT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma miis moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21, Huanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITIPOTPAMMbBI YUEBHOM
JUCIHUIVIMHBI/MOY JISA

B pabouyto nmporpammy y4eOHOH AMCHUIUIMHBI/MOTYJISi BHECEHBI N3MEHEHHSI/OOHOBIICHUS U
YTBEPKJIEHBI Ha 3aceIaHnuu Kadeaphl:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep MPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia U 1aTa 3aceJaHusl
PIIA Kagenpsl




