MuHucTepcTBO HayKU U BbIcuiero oopasosanus Poccuiickoit denepannu
(penepanbHOE TOCYJAPCTBEHHOE OIOIKETHOE 00PAa30BATEIBHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Ky06aHCckuii rocy1apCcTBEHHbIN YHUBEPCUTET»

DaxkyapTET MATEMAaTUKHU U KOMIIBIOTEPHBIX HAYK

“:ﬂf}' e
VTBEPXKIIAKD: =
HpopeKTOg:f{@ Y
Ka4ecTBy OOPase PRI
IIPOPEKTOR: 7/
1 7

noonuce %

«26» Mag.2023 1

PABOUYASI MPOIPAMMA JUCHUILIMHBI (MOIYJIST)

b1.B.08
I'PUA U OBJTAYHBIE TEXHOJIOI'MN,
HAPAJUIEJIBHOE ITPOI'PAMMMHWPOBAHUE

Hanpagnenue noarotoBku

01.04.01 Maremartuka

HampasnenHnocts (mpoduiinb)

«Aunredpanyeckre METObI 3aIllUThl THOPMALIHI

dopma oOydeHuUs OoYHas

KBamudukanus (cTeneHb) BHITyCKHUKA MarucTp

Kpacuomap 2023



Pabouas nporpamma aucuuiuinHbl «I'pux 1 00JauHbIe TEXHOJIOTUH, ApAIJIEIEHOE MPOrpaMMu-
pPOBaHHUE» COCTABJIEHA B COOTBETCTBUU C (pelepajbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM Beicuiero oopazosanus (PI'OC BO) no nanpasnenuto noarorosku 01.04.01 Ma-
TeMaTHKa

[TporpamMmmy cocTaBuI:
A —

JlexxneB A. B., noueHrt, kaua. ¢pu3.-maT. HayK, JOICHT

Pabouas nporpamma IUCHUIUIMHBI YTBEPKEHA Ha 3acelaHuu Kadeapbl
MaTEMaTUYECKUX U KOMITbIOTEPHBIX METOJIOB,
npoTokoia Ne 10 ot 18.04.2023.

3aBenyrouuii kadenpoit L —M
PraIsEs

MAaTEMAaTUYCCKHUX N KOMIIBIOTCPHBIX MCTOAOB JlexxneB A. B.

YTBepxk/IeHa Ha 3acelaHuM Y4eOHO-METOINIECKON KOMUCCHH (DaKyIIbTeTa
MaTE€MaTHUKHU U KOMIIBIOTEPHBIX HAayK, MpoTokoi Ne 3 ot 20.04.2023.

[Tpencenarens YMK dakynbrera MaTeMaTHKH f/}vf
1 KoMrboTepHbIx Hayk [IImaneko C. II.

PenensenTnr:

Casenko U. B.,,  xommepueckuii tupexrop OOO «Pocl naBBuno»

Hukutun 0. I'., noueHT kadeapsl TeopeTHueckoi GU3NKH U KOMIIBIOTEPHBIX TEXHOJIOTUI
®I'BOY BO «KybaHckuii rocyJapCTBEHHbIN YHUBEPCUTET



1 Heau u 321294 TUCIHUIJIMHBI

1.1 llean ocBOeHUS TUCHHUILIHHDI

Ilenpro OCBOCHHS JAMCHUILIMHBI «['pua M 0O0JaYHBIC TEXHOJIOTHMH, Mapajlie]bHOE IMPO-
TPaMMHUPOBAHHEY SIBIISETCS: MOATOTOBKA 00y4aeMbIX B 00JIACTH MPUMEHEHHUSI COBPEMEHHON BhI-
YUCIIUTEIPHON TEXHHUKH I PEIICHHS MPAKTHUCCKUX 33J1a4 MAaTEeMAaTHYSCKOTr0 U KOMITBIOTEPHO-
ro MOJACIUPOBAaHUS, UH(POPMATHKH; TIOTyYSHHE BBICIIETO (Ha YPOBHE Marucrpa) oopazoBaHUs,
MO3BOJISOIIETO BBITYCKHUKY YCITEITHO pa0d0TaTh B M30paHHOM cdepe MeATSIBHOCTH C IPUMEHE-
HUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTHIA.

1.2 3agauu TUMCHUILINHEBI:

3ajaun TUCHUTUIMHBL: 0O3HAKOMUTh MAaruCTPaHTOB C BO3MOXXHOCTSIMH COBPEMEHHBIX BbI-
YHCIUTEBHBIX TEXHOJOTUH MPUMEHHUTEIHHO K 3a/1a4aM ONTUMATbHOTO (YHKIIMOHUPOBAHUS TIC-
PEIOBBIX OOJAYHBIX TEXHOJIOTHH, COBPEMEHHBIMU TEXHOJOTHUSMH IMapalIeIbHOTO IPOrpaMMHU-
pOBaHUs, TAK)KE 00ECIIEUUTh OCHOBHBIE MPAKTUYECKUE UCTIOIB30BAHUS JJAHHBIX METO/IOB.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

HucuuruinHa «'pua 1 o6jJauHble TEXHOJIOTUH, MapaulelbHOE MPOrpaMMHUPOBAHHUE» OT-
HOCHUTCSI K 4acTd, (popMupyeMoil ydacTHUKaMi 0O0pa30BaTeIbHBIX OTHOLICHUH, U SBISETCS 005-
3aTeJIbHOU JJI U3YYECHUS JUCLIUILIMHOMN.

3HaHUS U YMEHUs, NPUOOPETEHHBIE CTYACHTAMH B Pe3yiIbTaTe M3yUeHHs AUCIUIUINHBL,
OyAyT UCIIOJIB30BAThCA MIPU U3YUEHUH OOIIUX U CHELMATIbHBIX KypCOB, IIPU BBIIIOJIHEHUHU KYpPCO-
BbIX pa0oT, CBA3aHHBIX C IPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJOTUH.

1.4 Ilepeyenb MuIaHNPyeMbIX pe3yJIbTATOB 00yYeHHs M0 JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTebHOI MPOrpaMMbl

B pesynbpTare mpoxoxaeHus y4eOHON MPAaKTUKA MaruCTPaHT JOJDKEH NMPHOOPECTH ciie-
JYIOLIME KOMIIETEHIUH.

Kon u HaumeHoBaHue uHIUKaTOpa*®

PG3YJ'ILTaTBI 06yquI/m 110 JUCHHUILIINHE
JOCTHIXKCHUS KOMIICTCHIIN

IIK-4 — CniocobeH opreHTHPOBaThCS B COBPEMEHHBIX aJITOPUTMaX KOMIIBIOTEPHON MaTeMaTuKy; oba-
JaTh CIIOCOOHOCTSIMU K 3 (EKTUBHOMY IPUMEHEHHIO U peaTU3allii MaTeMaTHIeCKH CIIOKHBIX aJlro-
pPUTMOB B COBPEMEHHBIX MMPOrPaMMHBIX KOMILIEKCaX

IIK-4.1 — YMeeT IpUMEHSTh U PEAIN30BBI- | 3HAaeT METO/bI peaau3alii MaTeMaTUIEeCKU CIIOMKHBIX
BaTh MaTEMAaTUUECKH CIOKHBIE AITOPUTMBI | AITOPUTMOB C HCIIOJIB30BaHUEM OOJIaYHbIX U IPUJ-

B COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCAX | TEXHOJIOTHM

YMeeT NpUMEHATh METOABI pealiu3alui MaTeMaTH4eCKU
CJIOXKHBIX aITOPUTMOB C HCIOJIb30BaHUEM OOJIAYHBIX U
IPHJI-TEXHOJIOT Ui

Brnageer HaBbikamMu OOIIETO MPUMEHEHUS 00JIAYHBIX U
I'PUA-TEXHOJIOTHH

IIK-4.2 — IIpumensietr B npohecCHOHATIBHOM | 3HaET OCHOBHBIE OHATHS, METOABI U POOIEMATUKY

JeSITEIbHOCTU METOJINKY HCCIIeIOBaHUS U MaTeMaTHYeCKOTO MOJICTTPOBAHHUS
CO3/IaHMs HOBBIX MOJENEN, METONOB U TEX- | YMEET MPOBOJIUTH BLIOOP OTHOMIECHHUH 1 dPEKTOB,
HOJIOTHH B MaTeMaTHUKE M €CTECTBEHHBIX YUUTBIBAEMBIX IIPU COCTABJIEHUH MAaTeMaTHUYECKUX MO-
HayKax Jieneu

Brnaneer HaBbIkaMu TPOBEPKHU aJIeKBATHOCTH MaTeMa-
THYECKUX MOJENIEH

IIK-4.3 — lemoHcTpHpyeT yMeHHe 0TOOpa | 3HaeT NPUHLUIIBI 0TOOpa Hanboee MOAXOAAIINX METO-
CpeaM CYIIECTBYIOLIMX METOAOB Hanbonee | JOB pelieHHsi KOHKPETHON MPUKIIaIHON 3a1a4u
MOJIXO/ISAIIHE JIJISl PEIICHHUsT KOHKPETHOM YMeeT NpUMEHSITh pa3InYHbIe METO/IbI PELICHUS TIPH-
MPUKIIAIHON 331241 KJIQJIHBIX 3a]1a4

Brnaneer HaBblkaMu 0TOOpa HanOoJee NOAXOSIINX Me-




Kon n HammeHoBaHMe HHIUKAaTOpa™
JOCTHKEHUS KOMITETEHIINU

PC3yJ'H>TaTLI O6y‘lCHI/ISI IO JUCHHUILINHE

TOJOB PCUICHHM TUITOBBIX NPUKJIAAHBIX 3a4a4

MK-5 — criocoOHOCTH BHIMONHATH PabOTHI IO

yCTaHOBKE, HACTPOMKE U 00CITYKMBaHHUIO TPOrPAMMHBIX,

MIPOTpaMMHO-aIIAPATHRIX (B TOM YHCIIC KPUTITOTPahUIECKHX) CPEICTB 3aIUTH HHPOPMAIIUH

IIK-5.1 — Opranuzyet nHGOPMAITOHHYIO
CpeIy B COOTBETCTBHHU C TIPABOBBIMHU HOP-
MaMH U periaMeHTaMu MPpoeCCUOHATBHOM
JEeSITENIBHOCTU YUPEIKACHUS WITH OpTaHu3a-
UK

3HaeT IPUHIUIIBI OPTaHM3aANH HHPOPMAIIMOHHBIX CPET
C UCIOJIH30BAHUEM OOJIAYHBIX U TPUJI-TEXHOJOTUH

YMeeT NpUMEHSATh METObl OPTaHu3aluy HH(pOpMAaIn-
OHHBIX CpPEJl C UCTIOJB30BAHUEM O0JIAYHBIX U TPHUI-
TEXHOJIOTUH

Brnageer HaBbIKaMu OpraHU3alUN THIIOBBIX HHPOpPMa-
IIHOHHBIX CPEJl C UCTIOIB30BaHUEM OOJIAYHBIX M TPHUI-
TEXHOJIOTHI

MK-5.2 — Bnageer ocHoBamMu nH(pOpMAaIu-
OHHBIX TEXHOJIOTUH, yMeeT mpodheccro-
HAJIBHO ONPEJIEIIUTh YPOBEHb HEOOXOIUMO-
r'0 POTPaMMHO-ANTIAPATHOTO 00ECIICYCHUS
3aluIaeMoi HHGHOPMAITMOHHONW CUCTEMBI

3HaeT TEOPETUYECKUEC OCHOBHI O0JIAYHBIX U TPUJI-
TEXHOJIOTUH

YMeer onpenensaTh COCTaB MPOrpaMMHO-ANIIAPATHOTO
obecrieuenus ais odecniedeHust (pyHKIIMOHUPOBAHUS
00JTaYHBIX ¥ TPU-TEXHOJIOTHH

Brnaneer HaBbIKaM# HACTPOHKH PEKUMOB PaOOTHI THITO-
BOr'0 ITPOTPAMMHO-ANNAPATHOTO 00eceyeHUs

IIK-5.3 — lmMeeT HaBBIKK YCTaHOBKH, Te-
CTHPOBaHUsI U OOHOBJICHUSI TPOTPAMMHO-
armapaTHOTO OCHAILCHUS aIMUHHCTPHpPYe-
MO HH()OPMAITMOHHOMN CHCTEMBI (CEeTH)

3HaeT OCHOBBI yCTAHOBKH, TECTUPOBAHHS 1 OOHOBIICHUS
MIPOTPaMMHO-AMMAPaTHOTO OCHAIIICHUS

YMeeT opraHu3oBbIBaTh TECTUPOBAHHE M OOHOBIICHHE
IPOrpaMMHO-aNIapaTHOI0 OCHALICHUS

Briangeer naBpIKamMu TECTUPOBAHUA TUIIOBOI'O ITpOrpam-

MHO-alIMnapaTHoro OCHalICHUA

2. CTpyKTYypa U colepKaHue TUCUUIINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT
O6mas Tpy10EMKOCTh AUCHUIUIMHBI COCTaBIAeT 2 3a4. el. (72 yaca), pacrpeaenaeHue mo

BUJAM PabOT MPEACTABICHO B TAOJIUIIE.

Bun yue6HO# paboTh Bcero CemecTpbl (4achl)
4acoB 4

KonrakTHasi paboTa, B TOM 4HcJIe: 16,2 | 16,2
AyIMTOpHBIE 3aHATHS (BCEro) 16 16
3aHATHS JEKIIMOHHOTO THUIIA 8 8
3aHATHS CEMUHAPCKOTO THIIA
(ceMHUHApBI, IPAKTHUECKUE 3aHATHSA) - -
JlaGopaTopHbIe 3aHATHUS 8 8
HNHas koHTaKTHAas padoTa: 0,2 0,2
KonTpons camoctostensHol pabotsl (KCP) — —
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa (Bcero) 55,8 | 55,8
ITpopaboTka yueOHOT0 (TEOPETHYECKOr0) MaTepuaa 25 25
BeImonHeHue WHAMBHTyaIbHBIX 3aaHUN o5 o5
(moroToBKa COOOIICHUH, MPe3eHTAITHH)
[TonroToBKa K TEKynieMy KOHTPOJIO 5,8 5,8
OO0mas Tpy10eMKOCTh yac. 72 72

B TOM 4YHMCJIe KOHTAKTHAas 16,2 | 16,2

padora

3ad. efl. 2 2




2.2 CTpyKTYypa QM CHUIINHbBI

Pa3nensl qucuuminHel, u3ydaeMeie B 4 cemectpe.
KonmyecTBo yacos
Bhea-
Ne HanmeHnoBanue pasnenon Aymuropras YAUITOp-
Bcero pabota Has pa-
6oTa
JI 113 JI3 CPC
1 TeopeTrueckre OCHOBBI MAPAIICIIBHOTO U pac- 12 5 B B 10
MPeJICJICHHOT0 MPOrpaMMHUPOBAHUS
2 |OcHOBBI MHOTOIIOTOYHOT'O MPOTPAMMHPOBAHUS 14 2 — 2 10
3 |OcHOBBHI pacrpeeIeHHOro MporpaMMupoBanus | 19 2 — 2 15
4 bazoBbie OCHOBBI IPHJI CUCTEM 1 00JIauHbIX 26.8 5 B 4 208
TEXHOJIOTUH.
NTOI'O no pazgenam 71.8 8 8 55.8
JICITUTUIAHBI
KCP — — — — —
HKP 0.2 — — —
[TonroroBka K TEKyIIeMy KOHTPOJIIO — — —
OO61mas TpyA0EMKOCTh MO AUCIHUILTHHE 72 8 8 55,8

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemunapsl, JIP — nabopatopHsie 3aHsi-
tust, CPC — camocrositensHas paboTa CTyaeHTA.

2.3 Conep:xaHue pa3/iesioB U CHUTITHHBI

2.3.1 3anaTHd JeKIHOHHOI0 THIIA

T'paMMHUPOBAHUA

HaumenoBanue Copnepxxanue paszaena dopma
No paznena TEKYIIETO
KOHTPOJISt
1 Teopernueckue OddextuBHocTh pacnapamienusanus. Cpenusasa | Camocrosi-
OCHOBBI Iapali- 3arpy3Ka BBIYMCIMTENbHBIX y3JI0B. [llupuHa an- | TelIbHAA pa-
JICJIBHOTO U pac- roputMa. Kitaccuueckue alnropuTMbl 1 BO3MOXK- bora
HPEACICHHOTO HOCTH yBEJIMYHUTH UX OBICTPOJCHCTBHE 3a CYET
NpOrpaMMHPOBA- | yachapannenupanus
HUs
2 OcnoBrel MHorono- | IToroku B WinAPI. Co3ganne moTokoB, CHH- Camocros-
TOYHOTO Mporpam- | xpoHuzauusi. OmunOKy XapakTepHbIe 1151 MHO- TenbHas pa-
MUPOBaHUs ronoTo4HsIx nporpamm. Ilotoku B OpenMP. 6ota
Konctpyxkuuu: parallel for, section u ux npume-
HEHUE JUIS pacnapauleIuBaHus KJIACCUUECKUX
AJITOPUTMOB
3 OcHoBBI pacrpe- Wuunnmanuzanus u 3asepuienrne MPI nporpamm. | Camocrosi-
ACJICHHOTO IIPO- Ornpenenenre KOJIMYECTBA U PaHTa MPOIECCOB. TCJIbHAs pa-

[Tepenada coobmienuii. [Ipuem coobmenwuit. [le-
penaya JaHHBIX OT OJIHOTO MpoIlecca BCeM Ipo-
neccam nporpamMmbl. CHHXpOHHU3AIUS BBIUUCIIE-
Huil. HeOnokupyromuii 0OMeH JaHHBIMU MEXTY

6ota, pedepar




IIpoLIECCAaMH
4 ba30BbIe OCHOBBI Tpu mozgenu «obiakoBy. [Ipenmymiecrsa 06- Camocros-
TPUJ] CUCTEM M 00- | jauHbIX CepBUCOB. VI3BECTHBIE MPOEKTHI C HC- TCJIpbHAA pa-
Ha‘EHHX TCXHOJIO- MOJIb30BAHUEM T'PU-TEXHOJIOTUIA bora
rui

2.3.2 JlabopaTopHble padoThI
Pacnipenenenne mabopaTopHBIX 3aHATHH 110 pa3/enaM JUCLMIUIMHBI IPECTaBIeHO B Ta0Ju-

1e.
dopma
Ne HaH;;ZigiZHHe TemaTtnka mabopaTOpHBEIX paboT TEKYIIIEeTO
KOHTPOJIA
1 |Teopermueckue |1. Pacu€r cpemHeii 3arpy3Ku BEIYHCIUTEIBHBIX Y3JI0B. VO, 110
OCHOBBI T1apal- Iupuna anropur™a. O (HeKTUBHOCT pacnapaienu-
JICNIBHOTO U Pac-  |pafmsL.
HPEACICHHOTO 2. Kilaccuueckue anroputMel ¥ BO3MOKHOCTH UX Pac-
IIpOrpaMMUPOBA- g nenuBanus
HUS
2 |OcHoBbl MHOTOITO- (3. Co3manue moTokoB B WinAPI, cuaxpoHu3arms. YO, I10
TOYHOTO TIPO- OmmOkw, XapakTepHbIC AJI1 MHOTOTIOTOYHBIX TIPO-
rPaMMHUPOBAHUS  |TPAMM.
4. ITorokxu B OpenMP. Koncrpykuuu: parallel for,
section ¥ UX IPUMEHEHHUE JJIs pacrapajuieTuBaHus
3 |OcHoBbl pactipe- |5, Muunmanu3anus u 3apepiieare MPI nmporpamm. YO, 110
ACJICHHOTO IIPO- Ompenenenne KoJnyecTBa U panra npoieccon. [lepena-
IpaMMHpPOBAHUA  |qa i mpueM coobuiennid. [lepenavya JaHHBIX OT OJJHOTO
mporiecca BCeM MporeccaM MporpaMMBbl.
6. CuaxpoHu3anus BerauciacHuin. HeOmokupyrommuit
00OMEH JJaHHBIMH MEXy TTPOIleCCaMu
4 |bazoBbie ocHOBBI |7. Monenu «obmakoB». [IpenmymiectBa obmaunbeix cep- | YO, 11O
TPUJ CUCTEM U 00- |BHCOB.
JaqHBIX TEXHOJIO- |8, I3yyeHne MpOEeKTOB C MCIIOJIb30BAaHHEM TPH/I-
Tui TEXHOJIOTHIA

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)
Beinonnenue KypcoBbIx paboT (IIPOEKTOB) y4€OHBIM IJIAHOM HE MPEIYCMOTPEHO.

2.4 TlepeuyeHb y4eOHO-MEeTOAUYECKOT0 00ecedeHusl
JJIS CAMOCTOSITeJIbHOM PadoThl 00y4aloIMXCs MO AU CHMIIJIHHE

CamocrosiTenbHast paboTa CTyJI€HTOB 10 JUCLUIUIMHE BKJIIOYAET CJIEAYIOIINE BUABI J1es-
TEJIbHOCTHU:

— popalbOTKy M aHAJIN3 JEKIIMOHHOIO MaTepHaa;

— U3y4eHue yueOHOM! JInTepaTyphl;

— nouck nHdopmanuu B cet HTEpHET Mo pa3IMuHbIM BOIIPOCAM;

— pELLIEHUE 3a/1a4 110 TEMaM Kypca,

— paboTy ¢ BOIPOCAMU JIJIsl CAMOIIPOBEPKH;

— MOATOTOBKY K KOHTPOJILHOHN paboTe;

— IIOATrOTOBKY K 3a4€TYy.



[lepeueHp yueOHO-METOJMUECKOT0 00eCTIeueH s JUCIUIUIMHBI TPEICTABICH B TaOJIHIIE.

No B CPC IlepeueHp yueOHO-METOUUECKOTO o6ecnequH;1
JUCHHUIIJIMHBI 110 BBIITOJIHCHHUIO CaAMOCTOATCIBHOU paGOTBI
1 |[IpopaGotka «MeToanueckue yKazaHus 110 OpraHu3aluy CaMOCTOSTEIbHON
¥ aHAJIM3 JIEKIIUOHHOTO  [pabOThI CTYACHTOBY, YTBEPKACHHBIC Kadeapoi
Mmarepuaa; MH(GOPMALIMOHHBIX 1 00pa30BaTENIbHBIX TEXHOJIOTUH,
penienue 3aaay 1mo tTemaM |[mpotokon Ne 1 ot 31 aBrycra 2017 r.
Kypca; VYuebHuKH, ydyeOHble TOCOOUS U 3aJauHUKH, IEPEUHCICHHbIE
paboTa c BompocaMu JJisi (B CHHCKE YyUueOHOM TUTeparypsl
CaMOIPOBEPKHU

Y4eOHO-MeTOUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JList i1 ¢ HapyLIEHUSIMH 3PSHUS:

— B Mie4aTHOU (hopMe yBeIMUEHHBIM HIPU(TOM;

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA;

— B ¢popme ayaunodaiina;

— B re4atHoi (opme Ha s3bike bpaits.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHou hopme;

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIBHOTO alapara:

— B mieyaTHoi (opme;

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA;

— B ¢popme ayaunodaiina.

JlaHHBIN TTepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAIOIIUXCS.

3. O6pa3oBare/ibHbIe TEXHOJOTHH: JIEKIIUU, TPAKTUYECKUE 3aHATHSI, KOHTPOJIbHBIE pa-
0O0TBI, KOJUIOKBUYMBI, 3a4€Thl U 3k3aMeH. K 00pa3oBaTenbHbIM TEXHOJOTHSM OTHOCSTCS MHTEp-
AKTUBHBIC MCTO/bI 06yT~I€HI/I$[. HHTepaKTI/IBHOCTI) nmoaadyuv Marepuaja 1no AUCHUIIMHE ITPEAIIogaa-
raeT He TOJBbKO B3aUMOJIEHCTBUS BUJA «IIPEMOJIaBaTeNb - MarUCTPAaHT» U «MAarUCTPaHT - Mperno-
AaBaTciib», HO U «MAaruCTpaHT - MaruCTpaHT». Bce st BHbI B3aI/IM0I[€I\/JICTBI/I$I XOopomo A0CTH-
raroTcs MpH U3JI0KEHUHM MaTepHuaa Ha MPaKTHMYECKHX 3aHATHSIX U B MpoLecce TOKJIAI0B C HC-
IMMOJIb30BAHHUEM KOMIIBIOTECPHBIX TEXHOJIOTHH.

3.1. Iuckyccus

Bo03M0OHOCTE IMCKyCcCHUU TpEAToyiaraeT yMEHHE BbICKa3aTh COOCTBEHHYIO U0, Tpe/-
JIOKHUTH CBOW TMYTh PEIICHHs], apTYMEHTHPOBAHO OTCTAaMBAaTh CBOIO TOUYKY 3pEHHs, CBSI3HO M3JIa-
ratb Mbicid. [lone3Hsl creayromuye 3alaHus: COCTaBJICHUE MJIaHa PEIIeHUs 3a/1aui, MOMCK JpYy-
roro crnoco0a pemeHns, CpaBHEHNE PAa3IMIHBIX CIOCOOOB PEIICHHUs, TPOBEACHUE BHIKIIATOK IS
peleHus 3a7ayd W BBIKJIAQIOK JUIS MPOBEPKU MPABWIBHOCTU IMOJYYEHHOTO perieHus. Maru-
CTpaHTaM TpeJIaraeTcsi MpoaHaTN3UPOBaTh BAPUAHTHI PEIICHHS, OOCYINUTh JOKIIAI, BHICKA3aTh
cBo€ MHeHHe. OCHOBHOM 00bEM HCIIOJIb30BAaHUS HHTEPAKTUBHBIX METOOB OOyUYEHUS peanu3y-
€TCSI UMEHHO B XOJI€ TMCKYCCUH Ha IPAKTUIECKUX 3aHSITHSIX.

OO111e BOMPOCHI, KOTOPHIE BHIHOCATCS HA IUCKYCCHIO:

1. CocraBnieHus IJIaHA PEIICHUS 3aa4H.

2. Omnpenenenre BO3MOXKHBIX CIOCOOOB peIIeHHH 3a1auu.

3. Br160p cpenu paccmaTtpuBaeMbIX cioco00B Hanbosiee paroHaIbHOTrO.



4, CamocTosITeTbHOE COCTABIIEHUE MAruCTpaHTaMU OMOPHBIX 33/laHUM 1O TeMe, Xa-
paKTEepU3YIOLIUX ITYOMHY TOHUMaHUs MaruCTpaHTaMU COOTBETCTBYIOIIETO MaTepHara.

3.2. Jokaan (mpe3eHTanms)

HpI/IMeHeHI/Ie Ha 3aHATUU KOMIIBIOTCPHBIX TCXHOJIOT UU II03BOJIACT MarucCTpaHTaM IIpu
PacCMOTPEHHMH ONpPEIEIEHHBIX TEM Kypca 0osiee rIyOOKO OCBOMTh HEKOTOpHIE MOHATHS. B 3T0i
CBSI3M OTPEJICIICHHBIC TPAKTHYECKHUE 3aHSATHUS MPENOIaBaTENI0 [1eJIeCO00pa3HO MPOBOIUTH B BH-
Jie TIpe3eHTaIMu. Takke B TAKOM BHJIC HA IPAKTUYCCKUX 3aHATHUAX 110 HEKOTOPHIM TEMaM Maru-
CTPAHTBI MOT'YT IIPEACTABJIATL U CBOU NOKJIA/IbI.

TeMbl A0KJIA10B

1. KommnproTepHoe MojieaupoBanue (GU3UYSCKUX SBICHUNA (Ha mpuMepe mporecca aud-
by3un).

2. CI0KHOCTB aITOPUTMa, CXOJUMOCTb, aHAJIU3 PE3YJIbTATOB PA0OTHI AITOPUTMA.

3. PacnapamienuBanue nNpoCTEHIINX AITOPUTMOB PEIICHUS] CUCTEM.

4. DddeKTUBHBIE ATOPUTMBI MOUCKA, UX MPUMEHEHHUE IS PEUICHUs PA3TUYHBIX MPH-
KJIAQIHBIX U TEOPETUYECKUX 3a]1ay.

4. OueHo4YHbIe CpeacTBA I TeKYIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMeKYTOYHOM
aTrecTanuu

@DOHJ| OLICHOYHBIX CPEJICTB JUCLUIUIMHBI COCTOMT U3 CPEACTB TEKYILEro KOHTPOJIS BbI-
MOJTHEHUS 3aJ]aHuii 1ab0paTOpHBIX paboT, CPEICTB IJi UTOTOBOM aTTeCTalluu (3a4eTa).

Buabl camocTosiTeIbHOM PadoThI

O6$I33,T€JIBHI>IMI/I HpI/I I/I3y‘-IeHI/II/I JOUCHUIIIIMHBI SABJIAKOTCSA CJIGZIYIOIIII/IC BHUIObBI CaMOCTO-
TEJIbHOM pabOTHI:

- pa30op U CaMOCTOSATEIBLHOE U3YYCHUE TEOPETUUECKOr0 MaTeprasia o KOHCIEKTaM JICK-
[UH ¥ 110 y4eOHBIM MOCOOUSM U3 CIIMCKA UCTOYHUKOB JINTEPATYPHI;

- MOJITOTOBKA K 3a4eTy.

4.1. Meroauyeckue yKa3aHusi K CAMOCTOSITEJIbHOMY H3YyYeHHI0 MarucTpaHTaMu
TEOPETHYECKOIr0 MaTepraia

Bech Teopernueckuii marepuas, HEOOXOUMBIN Ui Cjauu 3a4yeTa, COACPKUTCS B yueo-
HBIX TIOCOOMSX U3 CIHMCKAa OCHOBHOM JnTepaTypbl. B ciydae 3arpyqHeHnH, BO3HUKAIOIINUX Y Ma-
TUCTPAHTOB B IIPOILIECCE CAMOCTOSTEIBHOTO W3Y4YEHHUS TEOPHHM, IPENOAABATENb PA3bSICHSIET
CJI0’KHBIE MOMEHTBI Ha KOHCYJIBTALUAX.

4.2. MeToanuyecKue YKazaHud K CaMOCTOSITEJIbHOM MOAr0OTOBKE MaruCTpalHToB K
BBLINOJHEHHUIO 3aIaHUIl IO TeEMaM MNPaAKTHIE€CKHUX 3aHATHH

Z[J'ISI BBITIOJIHCHUA MPAKTUYCCKOTO 3aJaHUA HCO6XOI[I/IMO pa306paTL MaTtepuall Mo CoOT-
BGTCTBYIOHIGﬁ TEMEC MIPAKTUYCCKOT'O 3aHATHA. HpI/I 9TOM HCIOJIB3YIOTCA YKAa3aHUs, JaHHBIC IIPC-
nogaBaTcCJICM B XOAC 3aHATHUS, a4 TAKXKC TCOPCTI/I‘ICCKI/Iﬁ MaTepurall u3 CIiuCKa OCHOBHOH JuTepa-
TYPBbIL. Ecmu MarvucCTpaHT HE CMOTI' TIOHATH HpI/IBeI[eHHHﬁ B YKA3aHHBIX 3aJJaYHUKAaX MaTcpHrall, TO
OH MOXKCT INOJYUYUTh KOHCYJIbTAIUIO IPCIIOAaBaTCIIA.

4.3. Meroanyeckue yKa3aHuUsl K CAMOCTOSITeJIbHOW MOATOTOBKE MATHCTPAHTOB K
BBITIOJIHEHHU IO JIA00PATOPHBIX PadoT

JlabopaTopHble pabOTHI BHITIOTHSIOTCS, KaK MPaBUIIO, B KOMIIBIOTEpHOM Kiacce. OTaenb-
HBIC pa6OTI)I MOTYT BBIINIOJIHATHECA B ayAUTOPUU NPHU HAIUYHUKU Y MAruCTpaHTOB IOPTATHUBHBIX
KOMITBIOTEPOB.

Ha J'Ia60paTOpHI)IX 3aHATUAX HU3Y4aIOTCA BOIPOCHI MPAKTUYCCKOTO HCII0JIb30BAHHA BO3-
MO>KHOCTEH KOMITbIOTEpa /Ui pPEIICHHs TTOCTAaBICHHOHN 3a1aui. MarucTpaHT JOJKEH MPaBUIbHO



BBIOpaTh HEOOXOAMMBIEC CPENICTBA JJIS PEUICHUs 3a/1auM, PEIIUTh 33/7a4y, IPOBEPUThH MPABUIb-
HOCTb ITOJIy4€HHOTO penicHus. [Io OTaenbHBIM TEMaM MarucTpaHTaM IOPY4acTcs BBICTYNHTH C
JIOKJIaZaMH Ha 3aHATHUSAX.

IIpakTHyeckne 3a1aHU:

1. ®dopmaTHbIi1 BBOI-BBHIBO/I

2. Pabora Taiimepa.

3. Pabora ¢ maccuBamu

4. Ilpumepbl UCTIONIBb30BaHMSI PA3JIMYHbBIX KOHCTPYKLIUI:

- IUKJIa TI0 CYETUUKY,

- IUKJIA T10 YCJIOBUIO,

- KOHCTPYKIIMU JIOTHYECKOTO OTepaTopa,

- KOHCTPYKIIMHU [IEPEKIII0YATENs HallpaBJIeHUs [IPoLIecca,

- TUPEKTHUBBI IPEMPOLIECCUPOBAHUS

5. PacnapamienuBaHue MpOCTEHIINX MaTeMaTUUYECKUE aITOPUTMOB (QITOPUTM MOJCUETa
MPOCTBIX YUCEN).

6. PacmapaienuBanue nmepeOOpHBIX aTOPUTMOB (HA TPUMEpPE PemieHUS AHO()aHTOBBIX
ypaBHEHUH).

7. PacnapasuienuBaHue alrOPUTMOB [TOMCKA HAHOOJIBIIETO 3JIEMEHTAa MacCUBA.

8. [lapannenbHast COPTUPOBKA.

9. [MapamiensHOE YMHOKEHHUE MATPHIL

10. ITapannenbHbIi METOJ PELLICHUS] CHCTEM YPaBHEHUM.

11. [apamienbHbIH anropuT™ (HakTOPU3AIUH YHCE.

5. YueOHO-MeToAHYecKOe M MH(OPMALIMOHHOE 00ecnieyeHne TUCIIUIIJIMHbI:

a) OcHOBHas IUTEpaTypa:

1. Cadomnos, B.O. [Tnardpopma obnaunbix Beraucinenuii Microsoft Windows Azure
[DnexkTpoHHBIH pecypc] : yuebd. mocobue — DnekTpoH. 1aH. — Mocksa : , 2016. — 330 c. —
Pesxxum nmocryna: https://e.lanbook.com/book/100366

2. Kynenbckuii, C.A. Mcnonp30BaHue 00IauyHbIX CEPBUCOB: y4EOHO-METOIUYECKOE TT0-
cobue [DeKTpOoHHBIHN pecypc] — DnekTpoH. naH. — ExarepunOypr : YpdV, 2016. — 136 ¢c. —
Pexxum nocryma: https://e.lanbook.com/book/98285

3. Mapkeinos, A.A. OpenStack: mpakTHueckoe 3HAKOMCTBO C 00JIAYHON OTIePAITMOHHOMN
cuctemoit [DnekTpoHHbIN pecype] / A.A. MapkenoB. — DnekTpoH. 1aH. — Mocksa : JIMK
IMpecc, 2017. — 268 ¢. — Pesxxum noctyna: https://e.lanbook.com/book/100910

4. CasenbeB, A.O. Beeaenune B obnaunslie perenust Microsoft [ DnexTpoHHbIi pecype] :
yue0. mocodre — DekTpoH. gaH. — Mocksa : , 2016. — 230 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/100685

5. Mou, . Co3nanue o6aauHbIX, MOOUIIBHBIX U BeO-TipuitokeHui Ha F# [DnekTpoHHbIN
pecypc] — DnektpoH. naH. — Mocksa : JIMK Ilpecc, 2013. — 208 c. — Pexum gocryna:
https://e.lanbook.com/book/69948

6. Mapxkenos, A. OpenStack: nmpakTHueckoe 3HaKOMCTBO ¢ 00JIaqHOI onepaliioHHON CH-
cTeMoi [D1ekTpoHHBIN pecypc] — DnexTpoH. nad. — Mocksa : JIMK Ilpecc, 2016. — 160 c.
— Pexxum gocryma: https://e.lanbook.com/book/69961

7. CyxopykoBa, M.B. [IpeanpunumaTenscTBO B 00,1aCTH MOOMIIBHBIX MPUIIOKEHUN U 00-
JaYHBIX CEPBHUCOB [DNEKTPOHHBIN pecypc] : yued. nocodue / M.B. Cyxopykosa, U.B. Ts6un. —
DIeKTpoH. AaH. — Mocksa : , 2016. — 43 c. — Pexum gocrymna:
https://e.lanbook.com/book/100384

8. Kapp, H. Benukuii mepexo/1: 4T0 TOTOBHUT PEBOITIONNS OOJIAYHBIX TEXHOJIOTHIA [ DJIeK-
TPOHHBII pecypc] — DnekTpoH. nJaH. — MockBa : ManH, HBanoB u ®epbep, 2014. — 272 c. —
Pexxum noctyma: https://e.lanbook.com/book/62379
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7. MarepuajibHO-TEXHUYECKOe o0ecneyeHne Nmo JUCHUuIIuHe
Pacnipenenenrie BUIOB MaTepHalbHO-TEXHUYECKOTO OOECHEUEHHUs IO BUAAM 3aHITHM
NPEJCTAaBICHO B TaOJIUIIE.

HaumenoBanue
CIIEIHAJILHBIX ITOMEIEHUI

OcCHaIEHHOCTh
CHELUAJIBHBIX [TOMEIIEHUI

Ilepeudens JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCTICUCHUS

VY4eOHble ayJUTOPUH ISl TIPO-
BEJICHU 3aHITHN JIEKITHOHHOTO
THTA

(302H, 303H, 308H, 309H,
505A, 507A)

Mebenb: yueOHast MmeOeb.
TexHn4eckue cpencraa ooyde-
HUSI: DKPaH, POEKTOP, KOMITBIO-
Tep

CPEACTBO MOATOTOBKH IIPE3CH-
taruii MS PowerPoint;
MaTeMaTHIeCKUH MaKeT
MathCAD

Y4eOHbIe ayaUTOPHH I TIPO-
BeJICHUs J1aDOpaTOpHBIX padoT,
CPYIIMOBBIX U WHIUBUIYAITBHBIX
KOHCYJbTaIUI

(301H, 309H, 316H, 320H)

Mebens: yueOHass MeOemb.
Texnnueckue cpeacTaa o0yde-
HUS: DKPaH, IPOEKTOP, KOMITbIO-
Tep ¢ AOCTYNOM K cetu «MHTep-
HET» U B 3JIEKTPOHHYIO HH(POP-
MalMOHHO-00pa30BaTeIbHYIO
Cpely OpraHu3aIyu

WNuTepuer-6pay3eps! ams mpo-
CMOTpA CalTOB B ceTH MHTEp-
HET;

CPEeIICTBO MOATOTOBKH TPE3eH-
taruii MS PowerPoint;
MaTeMaTHYECKHIA aKeT
MathCAD

VYuebHble ayJUTOPUH IS TIPO-
BEJICHU TEKYLIEH U IPOMEKY-
TOYHOM aTTeCTaIluu

(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas MmeOenb.
TexHu4YecKue cpencTra ooyde-
HHSL: 3KpaH, MPOCKTOP, KOMIIbIO-
Tep

MaTteMaTHYECKUH MTaKET
MathCAD

Jljis camocTOsTeNbHOM paboThl 00YYAIOIIUXCS MPEAYCMOTPEHBI TOMEIIEHUS, YKOMILICK-
TOBaHHBIC CICIUATM3UPOBAHHON MeOEIbI0, OCHANCHHBIC KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYeHHs K ceTu «MHTepHeT» u obecriedeHreM JIOCTyIa B 3JIEKTPOHHYIO MHGOP-
MallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

HaunmenoBaHue moMenieHuin
JUISL CAMOCTOSITETFHOM PabOTHI
00yJaronmxcs

OcHaIIEHHOCTh ITOMEITEHHI
JUUISL CAMOCTOSITEIFHOM PabOTHI
00yYaroNuxcs

[lepeueHs MUIIEH3NOHHOTO
MIPOTPaAaMMHOTO 00ECTICUECHHUS

[Tomemnenune st caMmocTos-
TENBHON pabOTHI 00yUJAOIITIXCS
(anTanbHbIH 3a1 Hay4aHoit 610-
JIUOTEKH)

Mebens: yueOHas MmeOenb
KommutekT criermanu3npoBaH-
HOM Me0eJIN: KOMITBIOTEPHBIC
CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAS
TEXHHUKA C TIOJKITIOUCHHEM K
UHPOPMAIMIOHHO-
KOMMYHUKALIMOHHOH cetu «H-
TEpPHET» U JOCTYIIOM B JJIEK-
TPOHHYIO HH(OPMAIIMOHHO-
oOpa3oBaTenbHY0 cpeay o0pa-
30BaTeNbHON OpraHu3aIuy, Beo-
KaMepbl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, 00ECIICUHBAIO-
11ee I0CTYI K CETH HHTEPHET
(mpoBoIHOE coenMHeHue u Oec-
MPOBOJIHOE COETMHEHHUE TIO TEX-
Hostoruu Wi-Fi)

WnTtepHeT-0paysepsl AJs mpo-
CMOTpa calToB B ceTH MHTep-
HeT;

CpEeJICTBO MOJATOTOBKH MpPE3eH-
tarmiit MS PowerPoint




[Momemenue 1yist caMoCTOs-
TEIBLHOM padOTHl 00YYAIOIIUXCS
(301H, 302H, 303H, 307H,
308H, 308Ha, 309H, 310H,
312H, 314H, 316H, 318H,
320H)

Mebens: yueOHas MeOeTb.
IMonkmoueHue k nHGOPMAIIH-
OHHO-KOMMYHHKAITMOHHON CETH
«HTEepHET» U TOCTYIIOM B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-
o0pa3zoBarenpHYyIO cpexy oOpa-
30BaTEJILHON OpraHu3aliu

WuTepueT-Opay3eps! s mpo-
CMOTpa cailToB B ceTu MIHTEp-
HET;

CPEACTBO MOATOTOBKH IIPE3CH-
tauuii MS PowerPoint




