MMHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINA
denepaibHOE TOCYIAPCTBEHHOE OI0/PKETHOE 00pa30BaTelIbHOE YUPEIKICHHE
BBICHICTO 06paBOBaHI/I}I
«KYBAHCKUI T'OCYJAPCTBEHHBII VHUBEPCUTET»

®akyapTeT KOMITBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

NOANHEs

"‘ \.:""“I’X: e

«28» mag 2021 r.

PABOYASA IPOT'PAMMA AUCHUITJIMHBI

b1.B.02«IlapauienbHOE U HU3KOYPOBHEBOE MIPOTrPAMMHUPOBAHUEY

Hampasnenue noarorosku 01.03.02 Ilpuknagnas MmaTeMaTuka U nHQopMaTuka

Hampasnennocts (poduinb) Maremarnueckoe MOICIUPOBaHUE B

CCTCCTBO3HAHNHU U TCXHOJIOI'UAX

dopma oOydeHHs ouHas

Ksanudukanms 6akanaBp

Kpacnonmap 2021



PabGouass nporpamma aucummuiiabl  «llapannenbHoe W HHM3KOYpOBHEBOE
IpOrpaMMHUPOBAHUE»  COCTAaBIIEHA B  COOTBETCTBHM C  (heaepaabHbIM
rOoCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BhICIIeTo oOpazoBanus (OI'OC
BO) mno wnanpasnennto mnoarotoBkn 01.03.02[IpuknagHas MaremaTtnka u
uHpOpMaTHKA.

[Iporpammy cocTaBuiI(H): , ,:,;_g/,,//.;";-'
YBaposa A.B., crapuiuii ipeno/iaBaTesib '

PaGouas nporpamma auctuiuinasl «llapaisienbHoe U HU3KOYPOBHEBOE
POrpaMMUPOBAHKE» YTBEPKJICHA Ha 3acenanuu kadeapbl HHOOPMAITMOHHBIX
TexHonorui npotokosa Nelb ot «20» mas 2021 r.

3aBenyromuii kadeapoi (pazpaboTunka) oo
B. B. IToaxomsun M;’%

74 MOJIITUCH

Pabouas nporpamma o0cyx1eHa Ha 3acefaHuH Kadeapbl MATEMAaTHYECKOTO
MozaenupoBanus mpoTokoa Nel2 ot «20» mas 2021 r.
3aBeayromuii kadeapoi (BbIMycKaromei) .
B. A. baGeniko A

MOAIKICH

VYTBep:K/IeHa Ha 3acCelaHNH Y4eOHO-METOAMUECKOM KOMUCCHH (PaKyJIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI M MPUKIATHON MaTeMaTHKU MPOTOKoJ Nel ot «21»
Mmas 2021 r. ==
[Ipencenarens YMK dakynbreta
A. B. KoBaneHko

* .~ IOAITUCH

PenieHseHTsI:

bernapsia M. E., 3aB. kadenpoii connanbHO-TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX
quciumiind CK® OI'BOYBO «Poccuiickuii TOCyJapCTBEHHbIA YHUBEPCUTET
PaBOCYIUsS», KaH[. PU3.-MaT. HAYK, TOIEHT

Py61i0B Cepreit EBrenseBud, kanauaaT GU3UKO-MAaTEeMaTHYECKUX HAYK, TOLICHT
kadeapel matematuueckoro mojenupoBanust GI'BIOY «Kyol'V»



1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

]_ICJ'IBIO KypcCa SBJIACTCA HM3YUYCHHC MATCMATHYCCKHUX MOI[GJ'IGIZ, MCTOJ0B, COBPCMCHHBIX
TEXHOJOTMIl MapajuleIbHOTO IPOrpaMMUPOBAHMS, NPUOOPETEHWE YMEHMH U  HaBBIKOB
HCITOJIBb30BAaHUA Ha
NPaKTUKE CPEJCTB pa3pabOTKH M CpeJl BBHIMOJHEHHS MapajuIeIbHBIX MPOrpaMM JUIS pEeIIeHUs
TPYAOCMKHUX BBIYHUCIUTCIIBHBIX 3a1a4.

1.2 3agaun AMCHUILIMHEI

OCHOBHBIMU 33Jla4aMU Kypca sIBJISICTCS OCBOCHUE CIIETYIOLIUX TEM:

— BBenenue B napasuienbHyt0 00paboTKy JaHHbIX.

— [IpuHUIMITBI TOCTPOEHUS TAPAIICIBHBIX BHIYUCIUTEIBHBIX CUCTEM.
— Opranu3zanus porpaMM Kak CUCTEMBbI IPOLIECCOB.

— [MapamienbHoe mporpaMMUpPOBAHUE JIsi CUCTEM C 00Iel MaMAThIO.
— Cucrema MPI.

— [IpuHnumns! pazpaboTKH MapauieIbHBIX AITOPUTMOB U IIPOTPaAMM.
— Monenu GpyHKIIMOHUPOBAHUS TapaUICIBHBIX MPOTPAMM.

— [apannenbHble aJrOpUTMBI PEIICHUS TUTIOBBIX 33/1a4.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunnuna «llapaniensHoe M HHU3KOYPOBHEBOE IMPOrPAMMUPOBAHME» OTHOCHUTCS K
«UHactb, dhopMupyeMasi y4aCTHUKAMU 0Opa3oBaTeIbHBIX OTHOUICHMI» bioka 1 «/lucuunauHb
(Momynn)» y4eOHOTO TUTaHa.

JlucuumninuHa B3auMOJEHCTBYeT Uil (POpMHpPOBAHUS KOMIIETEHIMM C TUCHUIUIMHAMU
Teopus rpadoB 1 €€ IPHUITOKEHUS.

TpeboBaHueM K «BXOAHBIM» 3HAHUSM SIBJISETCS IOHUMaHUE OCHOB apXUTEKTypsl DBM u
CEeTEBBIX TEXHOJIOTH, BIaJIeHHE OCHOBAMH MPOrpaMMHUpoBaHust Ha si3pikax C/C++ u Java.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NIPOrPaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaronuXxCcs CICNYIONUX KOMITETEHIIUMN
IK-3 Crnoco0eH OpHEHTHPOBATHC B COBPEMEHHBIX AJIrOPHTMAX KOMIBIOTEPHOM
MaTeMATHKHU; 00/1a1aTh CHOCOOHOCTAMH K 3(Q(PeKTHBHOMY NPHMEHEHHUIO W
peain3alui MaTeMaTHYeCKHU CJI0KHBIX AJITOPUTMOB
3HaTh NIIK-3.1 (06.001 D/03.06 3n.3) MeToasl M CpeacTBa MPOEKTHUPOBAHUS
IPOrpaMMHOI0 OOecledeHus: MpH pealu3all MaTeMaTHYeCKH  CIIOKHBIX
AJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbI OTe€YeCTBEHHBIH M 3apyOeKHBIN
OTTBIT B Pa3pabOTKe aJrOPUTMOB KOMITBIOTEPHON MaTeMaTHKA
NIIK-3.3 (40.001 A/02.5 3H.2) OredyecTBEHHBIH M MEXIYHApOJIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX allTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

YMmerb NIIK-3.4 (06.001 D/03.06 ¥.1) Ucnonp30BaTh CYIIECTBYIONINE TUIOBBIE PELICHHS
U [Ia0JIOHBl TPOEKTHPOBAaHHS IPOTPAMMHOTO  oOecrmedeHus: APPEKTUBHO
PEATHM3YIOIUX MaTEMATHYECKH CII0KHBIC aJITOPUTMBI
NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTUpOBaTbCS B COBPEMEHHBIX aITOPUTMAX
KOMITBIOTEPHON MAaTeMaTHKH, MPUMEHITh METOIbI U CPEICTBA MPOCKTHPOBAHHUS
IPOrpaMMHOTO OOECIeUeHHs, CTPYKTYp NaHHBIX, 0a3 IaHHBIX, MPOrPaMMHBIX
uHTepdeiicon



Baanern

IIK-4

3HaTh

YmMmeThb

Baangernb

IIK-5

3HaTh

YmMmeTh

HIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paboTrka MaTeMaTHUeCKH CIOKHBIX
AJITOPUTMOB, U3MCHCHUC n COorjiaCoBaHue APXUTCKTYPbI nporpaMmMHOTO
00ECIeYeHNsT C CHUCTEMHBIM aHAJUTHKOM U apXUTEKTOPOM MPOTPAMMHOTO
obecrniedeHus

Cnoco0eH aKTHBHO YYacTBOBATh B Pa3padoTKe CHCTEMHOI0 M MPHUKJIAJTHOTO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MOJyJIeH, IIa0JIOHBI, KJacchl OOBEKTOB, HCIIOJIb3YeMbIE IpH Pa3padoOTKe
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00eCTIeYeHuUs

NIIK-4.3 (06.001 D/03.06 31.3) MeToasl ¥ cpecTBa MPOCKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIaTHOTO IPOTPAMMHOTO 00ECTIeUeHHS

HIIK-4.4 (06.001 D/03.06 3H.5) Meroasl W cpeiacTBa MPOCKTUPOBAHMS
MPOrPaMMHBIX HMHTEP(EHCOB CHUCTEMHOIO H MPHUKIAJAHOTO MPOrPaMMHOTO
o0ecrnieueHus

NIIK-4.9 (06.016 A/30.6 3u.2) Bo3moxunoctn WC, wmeromsl pa3pabOTKu
MPUKIIQJHOTO MTPOrPAMMHOTO 00eCIIeUeHUS

UIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYILIECTBYIOIIHE THIIOBHIE
pelieHuss W IIa0JIOHBl TPOSKTUPOBAHUS CHUCTEMHOTO ¥ MPHUKIAIHOTO
MIPOrpPaMMHOTO OOecTieueHus

NIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHSTh METOABI U CPEACTBA MPOCKTUPOBAHUS
CHUCTEMHOT'0 U MPUKIIAIHOTO MPOTPaAaMMHOI0 O0ecTieueHusl, CTPYKTYp JaHHBIX, 0a3
JaHHBIX, TPOTPAMMHEIX HHTEp(]EicoB

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUS SKCIICPUMEHTOB
MIPY aHAJTN3€ CUCTEMHOTO U MPUKIIQTHOTO IPOrPAMMHOTO 00ECIICUCHUS

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paGoTka, u3MEHEHHE M COTJIACOBAHHE
ApPXUTEKTYphl CHCTEMHOTO U TPUKIAAHOTO TMPOTPAMMHOIO OOECTeueHus: ¢
CHUCTEMHBIM aHAJIMTUKOM M apXUTEKTOPOM IIPOrpaMMHOr0 oOecreueHus

CnocodeH NnpUMeHSATH OCHOBHBbIE AJITOPUTMHYECKHE U TPOrPaMMHbIe pellleHust
B 00JacTH HH(POPMALNMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHi, a TaKKe
y4acTBOBATh B MX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3H.2) TumnoBble anroOpuTMHYECKHE U NPOTrpaMMHbIE
peuieHns, OMOIMOTEKH NPOrpaMMHBIX MOAYJEH, MAOJOHbBI, KJIacChl OOBEKTOB,
UCTOJb3yeMble IpU pa3paboTKe MPOrpaMMHOT0 0OecreueHus

HIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE AJITOPUTMHYECKHE U MPOTPAMMHBIC
peleH sI, METOABI M CPECTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00eCTIeUeHHMSI
HIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE AJITOPUTMHYECKHE U TPOTPAMMHBIC
pelIeHHsI, METOBI M CPEJCTBA IPOSKTUPOBAHUS POTPAMMHBIX HHTEp(dercoB
NIIK-5.11 (06.015 B/16.5 3H.8) CoBpeMeHHBIN OTE€YECTBEHHBIH M 3apyOeKHBIH
OIIBIT B 00J1aCTH HH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHHA

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcnonb30BaTh CyMIECTBYIOIINE AITOPUTMUYECKUE
W TpOorpaMMHBIE pelIeHHs W IMAaOJOHBI TPOCKTHPOBAHUS IPOTPAMMHOTO
obecrieyeHus

NIIK-5.13 (06.001 D/03.06 ¥.2) IlpuMeHsATh METOBI U CPEACTBA TPOESKTUPOBAHUS
POrpaMMHOr0 oOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
UHTEPPEIHCOB C MCIOIBF30BaHINEM OCHOBHBIX aJTOPUTMHUYECKUX M MPOTPAMMHBIX
pereHuii B 001acTi MHGHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT M



NIIK-5.15 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOIHBIE TAHHBIE IPU peaTu3aIiu
AITOPUTMUYECKUX W TPOrPaMMHBIX pelIeHud B o01acTu HH()OPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI

Baanern

Pesynbrarhl 00ydeHHsI MO TUCHMIUIMHE JOCTHTAIOTCS B pPaMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHON PabOThl 00YJaIOIINXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4€OHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMIETCHIIMA  CUYUTAIOTCS  CHOPMUPOBAHHBIMH  TIpU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUCHUSI.

2. CTpyKTYypa M coaepkaHue TUCHUILTHHBI

2.1 Pacnpenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

Ob6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. efl. (108uacoB), ux pacnpenenenue
10 BUAaM paboT MPEACTaBICHO B TaOIHIIE

Cemectpsl
Bup yueOHoii padoThI Beero (4acel)
4acoB
4
KonTakTHasi pabora, B TOM 4ucJje: 66,2 | 66,2
AyauTOpHBIE 3aHATHS (BCEro): 64 64
3aHATHUS JEKUUOHHOTO THUIIA 32 32
JlabopaTopHbIe 3aHITHS 32 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
HNuas koHTaKTHas1 padora: 2,2 2,2
KonTtposns camocrositensHoi paboTsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM 4HCJIE: 41,8 | 41,8
[TpopaboTka yueOHOTO (TEOPETUIECKOTO) 4 4
Martepuana
BrinosiHeHNE MHIMBUYaIbHBIX 3aJaHAN 16 16
[ToaroroBka K TEKyIeMy KOHTPOJIIO 218 | 218
KonTpoJisb:
[ToaroroBka K 3K3aMeHy
Jac. 108 108
B TOM 4HcJIe
O0mas Tpya0eMKOCTh KOHTAKTHAas 66,2 | 66,2
pabota
3a4. el 3 3

2.2 CTpyKTypa AUCHUILIMHBI
Pacnpenenenne BuoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jeiaM JUCIUIUINHBL.
Pazniensl (TeMbl) TUCIUIUIMHBL, H3y4aeMble B 4 cemecTpe



KoJun4yecTBO 4acoB
Bueayn
. UTOpHA
Ne HaumenoBanmue pasjienosn (TeM) Beero AynuTopHasi padora o
padorta
Ja m3 JIP CPC
1 2 3 4 5 6 I
[TpUHIKIIBI TOCTPOCHUS TaPaAJLICIBHBIX
1, | b p P 218 | 8 2 | 118
BBIYHCIIUTEIIBHBIX CHCTEM
[TapamienpHOE IPOrPaMMHPOBAHKE B CHCTEMaX C
2. | apat porpammup 28 8 10 | 10
00LIEH ITaMATHIO
[TapamienpHOE IPOrpPaMMHUPOBAHKE HA OCHOBE
3. | P porpammup 28 | 8 10 | 10
MPI
4. | MHOTONOTOYHOE MPOrpaMMHUpOBaHKE B Java 28 8 10 10
HUTOI'O no pa3aenam Ay CHUNIHHBI 105,8 32 32 41,8
Kontpousb camocrostensHOM pabotsl (KCP) 2
[Ipomexyrounas arrectauust (MKP) 0,2
IToaroroBka K TEKyIeMy KOHTPOJIFO
O01asi TPy10€eMKOCTh MO TUCHUILIIHHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKYIIero
KOHTPOJIst
1 2 3 4
HpI/IHIII/IHLI HOCTPOCHUA Bunp! mapanneni3ma, IpoLecchl, pecypehl, IIOTOKH,
1. napaeIbHbIX OTIEPAIlIOHHBIE CHCTEMBI, BUIBI CHHXPOHU3AIHN T
BBEIYMCIIMTEILHBIX CHCTEM MapauIeTIbHBIX IPOTpaMM, ceMadopbl
Beenenue B Texaonoruro OpenMP, 0ocCHOBHBIE TUPEKTHBBI
HapaJ'IJ'IeJ'ILHOG OpenMP u ux omnmun, napasiensHbIe 1
2. IIPOrpaMMHUPOBAHUE B ocJeJ0BaTeNbHBIE 00JIACTH, pacipeeleHnue padoThl, T
CHCTEMAX C OOIIeH MaMATBIO CHHXPOHHU3AIHsA, OCHOBHBIE (DYHKINU OHOIHOTEKH
openMP
Beenenue B Texuonoruto MPI, ¢pyHkiuu obriero
HapaJ'IJ'IeJ'ILHOG Hagﬂaqem:ma;bynkunn GEOKpr}omeﬁvnepezLaqn
coobuieHni, GyHKINY HeOIOKUpYIOIIei nepenayn
3 HPOrpaMMHUPOBAHUC Ha CO0OIICHNUH, PYHKIINN KOJUICKTHBHOTO B3aUMOAEHCTBHUS T
ocHose MPI MIPOIIECCOB, OIeHKa 3()(HEKTHBHOCTH MapajieIbHBIX
BBIUMCIICHUHN
MHOFOMOTOYHOE Bsenenue B motoku Java, uatepdeiic Runnable, kiacc
4, Thread, ocHOBHBIE METOIBI ISt pabOTHI C MOTOKAMH, T
pOTPaMMHUPOBAHNCE B Java CHHXPOHHM3AIIHS TIOTOKOB, dAEMON-TOTOKH

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewienue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycmorpeno

2.3.3 JlaGopaTopHbIe 3aHATHSA




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmeHnoBaHue j1a00paTOpHBIX padoT TeKyLIero
KOHTPOJIsI
1 2 3 4
IIpuHIHIIBL TOCTPOCHHMS 3HaKOMCTBO C TEXHOJIOTHEH MapaieIbHOTO
1. nmapaJijiCJIbHBIX IIpOTpaMMHUPOBAHMS, ONIPEIEIICHUE Kpyra 3a/1ay, P3

BBIYHCIIUTEILHBIX CUCTEM MoUIeXKaluX pacrapauiCJIMBaHuI0

3nakomctBo ¢ OpenMP, m3yuenune aupekrus parallel, for,

IlapaensHoe sections, atomic, critical, usydenue ceMad)opoB, OCHOBHBIX
2. IporpaMMHUpOBaHUE B ¢byukmit 6ubmorexkun OpenMP, co3nanue mapauienbHBIX P3
CHCTEMAX C OOIIEH TaMITBIO MPOTPaMM C HCIIOJIb30BAHUEM PA3JIMYHbIX JUPEKTHB U UX
apaMeTpoB

3HaKoMCTBO ¢ TexHosoruei MPI, ycranoBka u HacTpoiika
MS_MPI, ¢pyukuuu MPI_Init, MPI_Finalize,

[TapasnnensHoe MPI_Comm_size, MPI_Comm_rank, MPI_Send,
3. | mnporpaMMHUpPOBAHUE HA MPI_Recv, MPI_Sendrecv, MPI_Bcast, MPI_Gather, P3
ocuose MPI MPI_Scatter, MPI_Barrier, MPIl_Reduce, coznanue
TapauICJIbHBIX IPOrpaMm € IMMOMOIIBIO ITPUBEACHHBIX
byHKIHIA
3HaKOMCTBO €O cpetoit paspabotku Eclipse, coznanue
MHOFOHOTO‘IHOG MHOTOIIOTOYHBIX IPOTPaMM C HUCIIOJIb30BAHUEM KJIacca,
4. peamsyrorero uarepdeiic Runnable, ¢ momompio kinacca, P3
IporpaMMHUpoOBaHue B Java pacumpsitoniero knacc Thread, CHHXpOHH3AIHUS TTOTOKOB €

MOMOIIBIO METO10B Wit u notify

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomwi, PI'3 - pacyemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
He npenycmotpeno

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXxcs Mo JUCHUIINHE (MOTYJII0)

[lepedeHn yueOHO-METOIUYECKOTO 00€CTICUCHUS TUCITUTIITUHBI
Ne Bup CPC IO BBINOJIHEHUIO CaMOCTOSITENbHON paboThI
1 2 3
1 |U3yuenue Metoaudeckue ykasaHUs IO OpraHM3alMy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAIIMOHHBIX TeXHOJIO0rui, mpotokos Nel ot 30.08.2019
2 Pemenue 3agau Meronuueckue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIbHOM
paboThI CTYJEHTOB, YTBEPKJICHHBIE kadenpoit
MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaroImuXcs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:




— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu GI'OC B mporpaMma JUCHHUILTUHBI MPETyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: YTEHHE
JEKIUA € HUCIOIb30BAHUEM MYJIBTUMEJUNHBIX TEXHOJOIMH; METOJ MallblX TIpymi, pa3dop
IPAaKTUYECKUX 3a/1a4 U KEeCOoB.
[Tpu 06yueHHUn UCIIOIB3YIOTCS CIEAYIOIIE 00pa30BaTeIbHbIE TEXHOIOTHHU:

— TexHomorus KOMMYHMKAaTUBHOrO OOy4eHHMs — HampaBieHa Ha (GOpMUpPOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJseTcs 06a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIMH.

— Texunonorust pazHoypoBHeBoro (auddepeHnnpoBaHHOr0) OOYYEHHsT — NpPEAIoiIaraet
OCYILECTBJICHHE IO3HABATEIbHOW JEATENHOCTH CTYACHTOB C YUYETOM HX HHAWBUIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BBIBATE CBOM TBOPYECKUMI
noreHiuan. Co3gaHue M UCHOJIb30BAHUE TUArHOCTUYECKUX TECTOB SBISETCS HEOThEMIIEMON
YaCTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpPEeAYyCMaTpUBAET JAEJIEHUE COACpPKAHUS
JTUCIUIIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3iesibl (MOAYIH ), THTETPUPOBaHHBIE B OOIINIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBIMAS €r0 INPAKTUYECKYK HAIPABIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATENIbHOM padoThl y4yalllMXCsl M IOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOJIOTHI:

— TexHONOTHS WCHOJB30BAHUS KOMIIBIOTEPHBIX MNPOTpaMM — MO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJTHUTB MpoIiecc 00yUeHHMS A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUI  IIOMCKA

uHpOpMaNnH, pa3padOTKA HAYYHBIX IPOSKTOB, BEICHHS HAYYHBIX UCCIICIOBAHMIA.

— TexHonorusi MHAWBUAYAIM3alUN OOYYEHHS — TIOMOTAET PEANN30BHIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIN TIOAXOJl, YYHTHIBas WHIUBHIyaJbHBIE OCOOCHHOCTH M MOTPeOHOCTH
yUalXxcs.

— IlpoekTHass TEXHOJNOTHsI — OpPUEHTHPOBaHA Ha MOJEIUPOBAHHE COLMAIBLHOIO
B3aMMOJICHCTBYS ydalllUXCsl C IENbI0 pEIIeHUs 3a/ladd, KOTopas ONpeeNsercs B paMKax
npodecCrOHATBHON MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4eHUs] B COTPYIHUYECTBE — pealM3yeT HJICI0 B3aUMHOIO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBHIYalIbHYIO, TaK W KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHHs psila BOZMOXKHBIX
CIOCO0OB pelIeHUsT MPOoOIIeM, aKTUBU3UPYS MBIIUICHHE CTYICHTOB W PACKPBIBasl JTMYHOCTHBIN
MOTEHIMAJ Ka)KJJ0r0 yJalerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HHGPOpMAlUU, YMEHHIO
0oTOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a/1auu.

KommuiekcHoe wHcronb30BaHHE B y4E€OHOM IMpOLIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEUIEKTYyalbHYI0 aKTHBHOCTb, DPa3BHBAIOT IO3HABATEIIbHBIC
MPOIIECCHI, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJKEH 00J1a1aTh
Oyaymuii CieluanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOS:



— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasl ACATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JIM/IEPa, HAIIPaBJICHHAs HA pellIeHHe 00IeH 3aJauu MyTEM TBOPUYECKOTO CI0KECHHUS
pe3yibTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHIbl C JICJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAas TEXHOJIOTHUSA - WHAMBHUIyaIbHAsl WM KOJUIEKTUBHAS EATEIBLHOCTH IO 0TOOPY,
pacnpeesIeHUI0 U CUCTEMaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysIbTaTe KOTOPOn
COCTaBIISIETCS IIPOEKT;

— aHaTu3 KOHKPETHBIX CUTYallMi - aHaIU3 pealibHBIX MPOOJIEMHBIX CUTYaIlMid, MMEBIINX
MECTO B COOTBETCTBYMOIIEH 00sacTH NMpo(ecCHOHANbHOM AEATENbHOCTH, M IOUCK BapUaHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHast JesITeIbHOCTD, HAallpaBJIeHHAas Ha
pasBUTHE Y CTYJEHTOB Pa3yMHOIr0, pe(IeKCUBHOTO MBILIEHHSI, CTIOCOOHOTO BbIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajad M CUTyalMil IIMPOKO MCIOJB3YyeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMM BO BpeMs JIEKLUH, JJaOOpaTOPHBIX 3aHATUA W aHAIU3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUU U
pELIeHNH KaX/101 KOHKPETHOM 3a1a4i UMEETCs, KaK [IPaBUII0, HECKOJIBKO METOIOB, a 3TO TPEOyeT
pa30opa 1 OLIEHKH L(eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIHYeCTBO
Hcnoub3yemble HHTEPAKTHBHbIE 00pa3oBaTeJbHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHUBHBIX
TEeXHOJIOTHH
4acos
[IpakTrueckue 3aHATUSA B pexuMax
4 JIP B3aMMOJICICTBUS «IIPEMOJABATENb — CTYIEHT» U 6
«CTYJIEHT — CTYJICHT»
Hroro 6

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3awsmusi/cemunapol, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOJIATh 3HAHMS,
TIOJTy9YECHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

ITonxoxa pazbopa KOHKPETHBIX CUTYaIUH IMHUPOKO UCTIONB3YETCs KaK MPEernoaaBaTesieM, Tak
U CTyJIEHTaMU TIPY TIPOBEJICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON Pa0OTHI.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHM3alus
KOHCYJIbTAIMH C CIIOJIb30BAaHUEM DJIEKTPOHHOM TTOYTHI.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM JICKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

4, OneHo4YHbIE M METOAUYECKHE MaTEpHaJIbI



4.1 OueHouyHble cpeAcTBa UIA TeKyHIero KOHTPOJSI  yCIeBaeMOCTH W
NMPOMEKYTOYHOM aTTecTAlUN

OneHouHBIE CpelcTBa MNpPEJHA3HAYCHBI U KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUH 00y4arolMUXCsl, OCBOMBIIUX NPOrpaMMy YyYeOHOH JMCUMIUIMHBI «HA3BaHHE
JUCITUTUTAHBD.

O1eHOYHBIC CPEJCTBA BKJIFOYACT KOHTPOJIbHBIC MATEpPHAIIBI Ul MMPOBEACHUS TEKYIIero
KOHTpPOJsi B (opMe TeCcTOBBIX 3aJaHWM, 3agad JUIsl CaMOCTOSTENIBHOTO pEIICHUS |
NMPOMEKYTOYHOM aTTecTaluu B popMe BOMPOCOB K 3aUeTy.

OneHouHble CpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(QU3NICCKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEJOCTABIISICTCSI TOTIOJIHUTEIILHOE BPEeMs JIJIsl IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYCCKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U WHBAJIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTaTOB OOydYeHHs 110 JAWCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yJbTaTOB OOyYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JUCHHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB IJIHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTrTreCTalmum

Kon HaumenoBanme
Ne | KonTponmupyeMbie pa3iensl (TeMBI) | KOHTPOJIHPYEMOH OIICHOYHOTO CPEJICTBA
T1/TI JTUCIUTUTAHBI® KOMICTCHITHH . [IpomexxyTrouHas
Texymmmuii KOHTPOJIb
(mm ee gacTH) aTTeCTalNs
NK-3

WIK-3.1  (06.001
D/03.06 31.3)
UMK-3.2  (06.015

B/16.5 3u.8)
WTIK-3.3 (40.001
[TpuHIUIIBI TOCTPOCHUS K-4 T
1 napauIeTbHBIX WIIK-4.2  (06.001 HIoBOC Bompoc Ha 3auere 1-10
D/03.06 31.2) TECTUPOBAaHUE

BbIYUCIIMTCIIBHBIX CUCTEM
cimTen cucre WIIK-4.3  (06.001

D/03.06 31.3)
K-5

WIIK-5.1  (06.001
D/03.06 31.2)
WIIK-5.2 (06.001




[TapannensHoe

[IPOrpaMMHUpPOBAHUE B
cucTeMax ¢ o0LIel naMATbIo

TK-3
WIK-3.1  (06.001
D/03.06 31.3)
WIK-32  (06.015
B/16.5 31.8)
WIK-33  (40.001
A/02.5 31.2)
WIK-3.4  (06.001
D/03.06 Y.1)
IK-4

WIK-4.2  (06.001
D/03.06 31.2)
WIK-43  (06.001
D/03.06 31.3)
WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9  (06.016
A/30.6 31.2)
MK-5

WIK-5.1  (06.001
D/03.06 31.2)
WIIK-5.2  (06.001
D/03.06 31.3)
WIK-54  (06.001
D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)

3amaun o
CaMOCTOSITEJILHOIO
peuenust 1-10

Bompoc Ha 3agere 11-
15

[TapamensHoe

IIpOrpaMMHUpPOBAHUE Ha

ocuose MPI

TK-3
WIK-3.3  (40.001
A/02.531.2)
WIK-3.4  (06.001
D/03.06 Y.1)
WIK-3.5  (06.001
D/03.06 V.2)
WIK-3.7  (06.001
D/03.06 Ta.1)
TK-4

WIK-4.4  (06.001
D/03.06 31.5)
WIK-49 (06.016
A/30.6 31.2)
WIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 Y.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIIK-4.14  (06.001
D/03.06 Tr.1)
TK-5

WIK-54  (06.001
D/03.06 311.5)
WIK-5.11 (06.015
B/16.5 31.8)
WIK-5.12  (06.001
D/03.06 V.1)
WITK-5.13  (06.001
D/03.06 V.2)
WIIK-5.15 (06.016
A/30.6 V.1)

Sagaun 1
CaMOCTOSITEILHOIO
pemenns 11-17

Bomnpoc Ha 3auere 16-
20

MuoromnotToysoe

porpaMMHpoOBaHue B Java

IK-3

WIMK-3.1  (06.001
D/03.06 31.3)
WIMK-32  (06.015
B/16.5 3u.8)
WIK-3.3  (40.001
AJ02.5 31.2)
WIK-3.4  (06.001
D/03.06 ¥.1)

3amaun 1
CaMOCTOSITEJILHOTO
pemenus 18-21

Bompoc Ha 3adete 21-
25




WIK-35  (06.001
D/03.06 Y.2)
WIK-3.7  (06.001
D/03.06 Tn.1)
TK-4

WIK-4.2  (06.001
D/03.06 311.2)
WIK-43  (06.001
D/03.06 31.3)
WIK-4.4  (06.001
D/03.06 31.5)
WIK-4.9  (06.016
A/30.6 31.2)
WIIK-4.10 (06.001
D/03.06 V.1)
WIK-4.11 (06.001
D/03.06 Y.2)
WIK-4.13  (40.001
AJ02.5Y.3)
WIK-4.14  (06.001
D/03.06 Ta.1)
IK-5

WIK-5.1  (06.001
D/03.06 31.2)
WIIK-5.2  (06.001
D/03.06 31.3)
WIK-5.4  (06.001
D/03.06 31.5)
WIK-5.11 (06.015
B/16.5 31.8)
WIIK-5.12  (06.001
D/03.06 V.1)
WIIK-5.13  (06.001
D/03.06 V.2)
WIIK-5.15 (06.016
A/30.6 V.1)

IHoka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH UK

CootBercTBe IIOPOrOBOMY VPOBHIQ OCBOCHUS KOMIIETEHIMH IUIAHUPYEMbIM
pe3ynabTaTaM 00y4eHHs M KPUTSPHUSIM UX OLCHUBAHUs (OIL[CHKA: YAOBJIETBOPUTEIBHO /3a4TEHO):
MK-3 CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMMBIOTEPHOI
MaTeMATHKHU; 00,1a1aTh CHOCOOHOCTAMH K 3((PeKTHBHOMY NPHMEHEHHUIO H
peain3aluu MaTeMaTHYECKHU CJI0KHBIX aJITOPUTMOB

3HaTh UIIK-3.1 (06.001 D/03.06 3u.3) Metoasl U cpeacTBa MNPOEKTUPOBAHUS
MPOTPAaMMHOTO  OOECTIEYeHUsI TpPH peaM3alliil  MaTeMaTHYeCKH CIIOKHBIX
aJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMeHHBI OTEUECTBEHHBIH M 3apyOeKHBII
OIIBIT B Pa3paboTKe aJIrOPUTMOB KOMITBIOTEPHON MaTeMaTUKU
NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEeHHBIH M MEXAYHAPOIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMIIBIOTEPHON MaTeMaTUKH

YMmerth NIIK-3.4 (06.001 D/03.06 V.1) Ucnonp30BaTh CyIIECTBYIOIIME TUIIOBBIE PELICHUS
U 1a0JOHbl TMPOEKTHPOBAHUS MporpamMmHoro obecredeHus 3(PPEeKTUBHO
peaTn3yoIMX MaTEMAaTHUYECKU CIIOKHBIE allTOPUTMBI
HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTHpOBATHCS B COBPEMEHHBIX aJTOPUTMax
KOMIIBIOTEPHON MaTeMaTHKH, IMPUMEHSTh METOJbl U CPEJCTBA MPOEKTUPOBAHUS
MPOrpaMMHOTO OOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTepdeiicon



Baanern

IIK-4

3HaTh

YmMmeThb

Baangernb

IIK-5

3HaTh

YmMmeTh

HIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paboTrka MaTeMaTHUeCKH CIOKHBIX
AJITOPUTMOB, U3MCHCHUC n COorjiaCoBaHue APXUTCKTYPbI nporpaMmMHOTO
O0ECIIeYCHUsI C CHUCTEMHBIM aHAJIUTHKOM W apXUTEKTOPOM IPOrPAMMHOTO
obecrniedeHus

Cnoco0eH aKTUBHO YYAacTBOBATh B Pa3padoTKe CHCTEMHOIO M NMPUKJIATHOIO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
Moayned, IIa0loHbl, KIAacChl OOBEKTOB, HCHOJb3yeMble TNpU pa3padoTke
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00eCTIeYeHuUs

HNIIK-4.3 (06.001 D/03.06 31.3) MeToasl ¥ cpecTBa MPOCKTUPOBAHUS CHCTEMHOTO
Y TIPUKJIaTHOTO IPOTPAMMHOTO 00ECTIeUeHHS

HIIK-4.4 (06.001 D/03.06 3H.5) Meroasl W cpeiacTBa MPOCKTUPOBAHMS
MPOrPaMMHBIX HMHTEP(PEHCOB CHUCTEMHOTO M MPUKIAJHOTO MPOrPaMMHOTO
o0ecrnieueHus

NIIK-4.9 (06.016 A/30.6 3H.2) Bosmoxunoctu WC, wmetomsl pa3paboTKu
MIPUKJIAHOTO MPOTPAMMHOI0 00ecrieYeHUs

UIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYILIECTBYIOIIHE THIIOBHIE
pelieHuss W IIa0JIOHBl TPOSKTUPOBAHUS CHUCTEMHOTO ¥ MPHUKIAIHOTO
MIPOrpPaMMHOTO OOecTieueHus

NIIK-4.11 (06.001 D/03.06 V.2) IIpuMeHSTh METOABI U CPEACTBA MPOCKTUPOBAHUS
CHUCTEMHOT'0 U MPUKIIAIHOTO MPOTPaAaMMHOI0 O0ecTieueHusl, CTPYKTYp JaHHBIX, 0a3
JaHHBIX, TPOTPAMMHEIX HHTEp(]EIicoB

NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUS SKCIICPUMEHTOB
MIPY aHAJM3€ CHCTEMHOTO M MPUKJIAHOTO TIPOTPAMMHOTO 00€CIICUCHIS

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paGoTka, u3MEHEHHE M COTJIACOBAHHE
ApPXUTEKTYphl CHCTEMHOTO U TMPUKIAAHOTO TMPOTPAMMHOTO OOECHEeYeHUs C
CHUCTEMHBIM aHAJIMTUKOM M apXUTEKTOPOM IIPOrpaMMHOr0 oOecreueHus

CnocodeH NnpUMeHSATH OCHOBHBbIE AJITOPUTMHYECKHE U TPOrPaMMHbIe pellleHust
B 00JacTH HH(POPMALNMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHi, a TaKKe
y4acTBOBATh B MX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3H.2) TumnoBble anroOpuTMHYECKHE U NPOTrpaMMHbIE
peuieHns, OMOIMOTEKH MPOrpaMMHBIX MOAYJEH, MIAOJOHBI, Kiacchl OOBEKTOB,
UCTOJb3yeMble IpU pa3paboTKe MPOrpaMMHOT0 0OecreueHus

HIIK-5.2 (06.001 D/03.06 31.3) OCHOBHBIE AITOPUTMHYECKUE U MPOTPAMMHBIE
peleH sI, METOABI M CPECTBA MPOSKTUPOBAHUS IPOTPAMMHOTO 00eCTIeUeHHMSI
HIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE AJITOPUTMHYECKHE U TPOTPAMMHBIC
pelIeHHsI, METOBI M CPEJCTBA IPOSKTUPOBAHUS POTPAMMHBIX HHTEp(dercoB
NIIK-5.11 (06.015 B/16.5 3H.8) CoBpeMeHHbIN OTEYECTBEHHBIH U 3apyOeKHBII
OTIBIT B 00J1aCTH HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

NIIK-5.12 (06.001 D/03.06 ¥Y.1)Hcnonb30BaTh CyMIECTBYIOIINE AITOPUTMUYECKUE
W TpOorpaMMHBIE pelIeHHs W IMAaOJOHBI TPOCKTHPOBAHUS IPOTPAMMHOTO
obecrieyeHus

NIIK-5.13 (06.001 D/03.06 ¥.2) IlpuMeHATh METO/IBI U CPEACTBA TPOESKTUPOBAHUS
POrpaMMHOT0 oOecreueHusi, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPPEIHCOB C MCIOIBF30BaHINEM OCHOBHBIX aJTOPUTMHUYECKUX M MPOTPAMMHBIX
pereHuii B 001acTi MHGHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT M



Baanern

HNIIK-5.15 (06.016 A/30.6 V.1) AHanu3upOBaTh BXOAHBIC JaHHBIC ITPH PeaTn3aliu
AITOPUTMUYECKUX U MPOrpaMMHBIX pelleHuil B obimactd HMH(OpMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHI

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIMH IJIAaHUPYCMBIM
pe3yabTaTaM o0ydeHHs M KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: XOPOIIO /3a4TEHO):

IK-3

3HaTh

YMmeThb

Baagernb

IIK-4

3HaTh

YMmerhb

CnocoGeH OpHEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMATHKH; 00J1aJ1aTh CHOCOOHOCTAMH K 3(PPeKTHUBHOMY NPHUMEHEHUIO U
peain3alui MaTeMaTHYeCKHU CJI0KHBIX AJIrOPUTMOB

HIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOALI W CPEICTBA
MPOEKTUPOBAHUS MPOTPAMMHOTO OOECTICUECHHUsI TPU peaTu3alliil MaTeMaTHUECKU
CIIO’KHBIX aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHbII OTEYECTBEHHBI M 3apyOeKHBII
OIIBIT B Pa3pabOTKe aJrOPUTMOB KOMITBIOTEPHON MaTEeMaTHKH

UIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH M MEXKIYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX allTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

NIIK-3.4 (06.001 D/03.06 Y.1) YBepeHHO HCIOIB30BATh CYIIESCTBYIOIINE THIIOBBIC
peteHust 1 mabI0HbI TPOSKTUPOBAHUS TPOrPAMMHOTO 0OecIieueHus1 3PPEKTHBHO
PEATM3YIONTUX MaTEMATHYECKH CJIOKHBIC AITOPUTMBI

NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCS B COBPEMEHHBIX aJrOpPUTMax
KOMITBIOTEPHOW MaTeMaTHUKH, MPUMEHSITh METOJBI M CPEJCTBA MPOSKTHPOBAHHS
MPOrPpaMMHOTO 00eCIieueHHs, CTPYKTYp JaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTEpdEiicoB

NIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTeMaTHYECKH CIOXKHBIX
QITOPUTMOB, H3MEHEHME U COTJAaCOBaHHWE aPXUTEKTYphl MPOTPAMMHOIO
obOecrieueHHsT C CHUCTEMHBIM aHATUTHKOM U apXUTEKTOPOM TMPOTPaAMMHOIO
obecrieyeHus

Crnoco0eH aKTMBHO Yy4acTBOBATh B Pa3pa00TKe CHCTEMHOIO M NPHKJIAJIHOIO
NMPOrpaMMHOI0 odecreyeHust

NIIK-4.2 (06.001 D/03.06 3H.2) Tunossle pemieHusi, OMOIMOTEKH TPOTrPAMMHBIX
MoAdyJneH, 1abMoHbl, KJIAacChl OOBEKTOB, WCIOJIb3yeMble TMpU pa3padOTKe
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOrPaMMHOI0 00ecredeHus

HIIK-4.3 (06.001 D/03.06 3n.3) CoBpemMeHHbIE METOAbI W CPEICTBA
MPOEKTUPOBAHUS CUCTEMHOIO U MPHUKIJIAJHOIO MPOrpaMMHOI0 o0ecredeHus
UIIK-4.4 (06.001 D/03.06 3u.5) Meroasl W cpeAcTBa MPOSKTHPOBAHUS
NPOrpaMMHBIX HMHTEPPENCOB CHUCTEMHOTO M MPUKIAJAHOTO IMPOrPaMMHOIO
o0ecrnieueHus

UIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHble Bo3MoxkHOcTH WC, MeTombl
pa3paboTKH MPUKIIAJHOTO TPOTPAMMHOTO 00eCTIeUeHUS

NIIK-4.10 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYIIECTBYIOLUIME THIIOBBIE
pemieHHss W 1IA0JNOHBI  MPOEKTUPOBAHMA CHCTEMHOTO U TNPHKIATHOTO
MPOTrpaMMHOTO 00ecTIeueHUs

UIIK-4.11 (06.001 D/03.06 V.2) AprymMEeHTUpOBAaHHO HPHUMEHSATb METOIbl U
CpeAcTBa TPOCKTUPOBAHUS CHUCTEMHOTO ¥  MPHKIAAHOTO IMPOTPAMMHOTO
o0ecreyeHus1, CTPYKTYp AaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHcoB
HIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUS SKCTICPUMEHTOB
IIPU aHAJIU3€ CUCTEMHOT'0 M MPHUKJIAAHOTO IPOrPaMMHOI0 00ecredeHus



Baagers UIIK-4.14 (06.001 D/03.06 Tn.1) Pa3paboTka, uU3MEHEHHWE U COTJIACOBAHHE
ApXUTEKTYphl CHUCTEMHOTO W NPHUKIAJHOTO MPOTPaMMHOTO OOECreueHHs C
CUCTEMHBIM aHAJTUTUKOM M apXUTEKTOPOM MIPOrPaMMHOTO 00eCTICUeHUS

MK-5 Crnoco0eH MPUMEHSITh OCHOBHBIE AJITOPUTMHYECKHE H POTPAMMHbBIE PellieHusl
B 00JacTH HMH(POPMANMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI, a TaKiKe
y4acTBOBAThH B UX pa3padoTke

3Hathb HIIK-5.1 (06.001 D/03.06 3H.2) CoBpeMEHHBIC THIIOBBIC AITOPUTMHUUYECKHE H

MPOrpaMMHBIC pEHICHHsI, ONOIIMOTEKU IPOTPAMMHBIX MOJYJICH, IIIA0JIOHBI, KJIACCHI
00BEKTOB, HCITOJIb3YEMBbIC ITPH Pa3pabOTKe MPOrpaMMHOT0 00ECTICYCHHUS

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE AITOPUTMHUYECKHE U MPOTPAMMHBIC
peIIeHMsI, METOIBI H CPEJICTBA MTPOSKTUPOBAHUS IPOTPAMMHOTO 00ECTICUCHHSI
NIIK-5.4 (06.001 D/03.06 3H.5) OCHOBHBIE AITOPUTMHUYECKHE U MPOTPAMMHBIC
peIIeHMsI, METOIBI M CPEJICTBA IPOCKTUPOBAHUS TIPOTPAMMHBIX HHTEp(]EricoB
UIIK-5.11 (06.015 B/16.5 3n.8) CoBpeMeHHBII OTEYECTBEHHBIH U 3apyOeKHBIN
OIIBIT B 00JIaCTH MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

Ymerb NIIK-5.12 (06.001 D/03.06 V.1) VYBepeHHO HCHOIB30BaTh CYIIECTBYIOLIUE
AITOPUTMUYECKHE W TPOTPAMMHBIC PEHICHHS M IMAOJOHBI TPOSKTHPOBAHUS
MPOrPaMMHOTO 00eCIICUCHUS
HNIIK-5.13 (06.001 D/03.06 V.2) [IpuMeHSTh METOABI U CPEACTBA MPOCKTUPOBAHUS
MPOrpaMMHOTO 00eCIeueHUs, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
UHTEPPEIHCOB C MCIOIB30BAHHEM OCHOBHBIX aJTOPUTMHUYECKHX M MPOTPAMMHBIX
peteHuid B 00:1acTH HHOOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
NIIK-5.15 (06.016 A/30.6 ¥Y.1) AHanu3upOBaTh BXOHBIC TAHHBIC TIPH peaTr3aluu
ATOPUTMUYECKUX W MPOrPAMMHBIX pelIeHUuil B o0iactu HH(DOPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA

Baangernb

CootBercTBie HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETCHIMN IJIaHUPYEMbIM
pe3ysibTaTaM oOydeHHs M KPUTEPHUSIM HX OIICHHBAHUS (OIIEHKA: OTJIMYHO /3aYTEHO):

MK-3 Cnoco0eH OpHEHTHPOBATHCH B COBPEMEHHBIX AJrOPUTMAX KOMMBIOTEPHOI
MATeMaTHKHU; 00J1a1aTh CHOCOOHOCTAMH K 3((eKTHBHOMY NPUMEHEHHI0 U
peanu3anuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

3HATD UIIK-3.1 (06.001 D/03.06 3n.3) CoBpeMeHHbIE METOABI U CpEACTBa
MIPOSKTHPOBAHMSI MTPOTPAMMHOTO OOECIICUSHUS TIPU peaTn3alliil MaTeMaTHICeCKH
CIIOKHBIX aTOPUTMOB
HIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMEeHHBII OTEYECTBEHHBIN U 3apyOeKHBIN
OTIBIT B pa3paboOTKe aIrOPUTMOB KOMITBIOTEPHOI MaTeMaTHKU
NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXAYHAPOIHBIH OIBIT B
pa3paboTKe COBpEMEHHBIX AITOPUTMOB KOMITBIOTEPHON MaTeMaTHKU

YMmerb NIIK-3.4 (06.001 D/03.06 Y.1) YBepeHHO UCIIOIB30BATh CYIIECTBYIOIINE TUIIOBbIE
pelieHrs U mabJoHbl TPOEKTUPOBAHUSI POTPAMMHOI0 obecriedeHus 3PHEeKTUBHO
peaTn3yoIMX MaTEMaTHUYECKU CIIOKHBIE allTOPUTMBI
HIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTHpOBATHCS B COBPEMEHHBIX aJTOPUTMax
KOMIIBIOTEPHON MaTeMaTHKH, TMPUMEHSITh METOJbl M CPEelICTBA MPOEKTHPOBAHUS
MPOrPaMMHOTO OOecrieueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
uHTepdeiicoB



Baanern

IIK-4

3HaTh

YmMmeThb

Baangernb

IIK-5

3HaTh

YMmerhb

HIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paboTrka MaTeMaTHUeCKH CIOKHBIX
AJITOPUTMOB, U3MCHCHUC n COorjiaCoBaHue APXUTCKTYPbI nporpaMmMHOTO
O0ECIIeYCHUsI C CHCTEMHBIM aHAJIUTHKOM W apXUTEKTOPOM IPOrPaMMHOTO
obecrniedeHus

CnocodeH aKTHBHO Y4YacTBOBaTh B pa3padoTKe CHCTEMHOr0 M NPHUKJIATHOIO
NMPOrpaMMHOI0 o0ecredeHus

NIIK-4.2 (06.001 D/03.06 31.2) TunoBsle pemeHusi, OMOIMOTEKH TPOTPAMMHBIX
MOJyJIei, Ia0JIOHBI, KIacchl OOBEKTOB, HCIIOJIB3YeMbIe MpH Pa3paboTKe
CHCTEMHOT'0 ¥ MPHUKJIAHOTO MPOTrPaMMHOT0 00eCTIeYeHuUs

HIIK-4.3 (06.001 D/03.06 3n.3) CoBpemMeHHbIE METOAbI W CPEICTBA
MPOEKTHUPOBAHUS CUCTEMHOTO U MPHUKJIAHOTO IPOrPaMMHOT0 00ecTiedeHus
HIIK-4.4 (06.001 D/03.06 3n.5) CoBpemMeHHbIE METOAbI W CPEICTBA
MPOSKTUPOBAHUS MPOrPAMMHBIX HHTEP(HEHCOB CHUCTEMHOTO0 M MPHKJIATHOTO
MPOrPaMMHOTO 00eCTIeUeHUs

NIIK-4.9 (06.016 A/30.6 3n.2) CoBpemenHble Bo3MoxHOcTH MC, MeToIbI
pa3pabdOTKU NPUKIIAJHOTO TPOrPAMMHOTO 00eCIIeUeHUs

UIIK-4.10 (06.001 D/03.06 V.1) VYBepeHHO HCHOIB30BATh CYILIECTBYIOIIHE
TUTIOBBIE PEIICHHUS W MIA0JIOHBI MPOCKTHPOBAHUS CHCTEMHOTO M TPHKIATHOTO
MIPOrpPaMMHOTO OOecTieueHus

UIIK-4.11 (06.001 D/03.06 V.2) ApryMEHTHPOBaHHO NPUMEHSTH METOIBl M
CpeICTBAa TMPOEKTHUPOBAHUS CHCTEMHOTO M MPHUKIAJAHOTO MPOTPaAMMHOIO
o0ecrieyeHus1, CTPYKTYp AaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(dercoB
NIIK-4.13 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI IPOBEICHUS SKCIICPUMEHTOB
[IPH aHAJIU3€ CUCTEMHOTO M MTPHUKJIQJIHOTO MPOrPAMMHOTO 00€CIIeUeHuUs

HIIK-4.14 (06.001 D/03.06 Ta.1) Pa3paGoTka, u3MEHEHHE M COTJIACOBAHHE
ApPXUTEKTYphl CHCTEMHOTO U TPUKIAAHOTO TMPOTPAMMHOIO OOECTeueHus: ¢
CUCTCMHBIM AQHAJIMUTUKOM MW apPXHUTCKTOPOM MNPOrpaMMHOI0 obOecrieueHust Ha
BBICOKOM YPOBHE

CnocodeH NpUMeHSATh OCHOBHbIE AJITOPUTMHYECKHEe H IPOrPaAaMMHbIe pelleHUs!
B 00JacTH WHQOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHi, a TakKe
Y4acTBOBATh B HX pa3padoTke

NIIK-5.1 (06.001 D/03.06 3H.2) CoBpeMEeHHbIE TUIOBBIE AITOPUTMUYECKHE U
IpOrpaMMHBIE peleHHsl, OMOIMOTEKH MPOTrPaMMHBIX MOAYJIEH, IIAOIOHBI, KJIACChI
00BEKTOB, HCIIOJIB3YEMBbIE TTPH Pa3pabOTKe MPOTrpaMMHOT0 00eCTICYCHHUS

NIIK-5.2 (06.001 D/03.06 3H.3) OCHOBHBIE COBPEMEHHBIE AITOPUTMHUYECKHE U
MPOTPaMMHBIE PEUICHUs, METOJBI M CPEJICTBA NMPOCKTUPOBAHMS IMPOrPAMMHOTO
obecrieueHus

WNIIK-5.4 (06.001 D/03.06 3H.5) OcHOBHBIE COBPEMEHHBIC AITOPUTMUYECCKUE H
IPOrpaMMHBIE pEIIeHHs,, METOJbl U CPEJACTBA NMPOEKTUPOBAHUS MPOTPAMMHBIX
uHTepdeiicon

NIIK-5.11 (06.015 B/16.5 31.8) CoBpeMeHHBIN OTEUYECTBEHHBIH U 3apyOeKHBII
OTIBIT B 00JTaCTH WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHN

HIIK-5.12 (06.001 D/03.06 VY.1) VYBepeHHO HCIONB30BaTh CYIIECTBYIOIINE
AITOPUTMUYECKHE W MPOrpaMMHbIE pEIHICHUs M IAOJOHBI MPOEKTUPOBAHUS
MPOTrpaMMHOTO 00eCTIeUeHUS

NIIK-5.13 (06.001 D/03.06 V.2) [IpuMeHATh METOABI U CPEACTBA IPOSKTUPOBAHUS
MPOTPaMMHOTO OOecTieueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX



Baagern

UHTEPPEIHCOB C MCIOIB30BAaHHEM OCHOBHBIX aJTOPUTMHUYECKUX M MPOTPAMMHBIX
pemieHnid B oOnactu WH(OPMANMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHA Ha
BBICOKOM YPOBHE

NIIK-5.15 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOAHbBIE JaHHBIC MPU peaTn3aiuu
AITOPUTMUYECKUX W MPOrPaMMHBIX pelIeHUui B o0imactu HH(DOPMAIOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHA

TunoBble KOHTPOJIbHBbIE 32 IaHNS WU HHbIE MATEPHAJIbI, HEO0OX0UMBbIe [IJIl OLIEHKHU
3HAHUI, YyMEeHH, HABHIKOB M (MJM) ONbITA JAEATEJbHOCTH, XaAPAKTEPHU3YIOUIUX ITalbl
(opMupoBaHUA KOMIIETEHIINH B IpoLiecce OCBOeHHS 00pa30BaTeIbLHOI MPOrpaMMbl

TunmoBbIe 32124 AJI CAMOCTOATEIbHOI0 peuICcHUusA

1.

© oo~ O

10

11.

12

13.

14

1d
Beruucnenue uucna m no Qopmyne n= 4 arctg 1 = 4 f ad

Yucnennoe auddepeHnrpoBaHue: HANTH TEPBYIO  MPOU3BOIHYIO
GyHKIIMM Ha OoTpe3ke [a,b], mcmomb3ys pa3sHoCcTHYIO (OpMYITy BTOPOTO
HopsizIKa.

YucaeHHOe MHTEIPUPOBAHME: BBIYMCINTH ONPEACICHHBIA HMHTErpaja Ha
otpeske [a,b], ucrmonb3ys Gopmysty mpsIMOYTOJIBHUKOB.

YucaeHHOe MHTEIPUPOBAHKE: BBIYMCIUTH OINPEICIICHHBIA HWHTErpal Ha
otpeske [a,b], ucrmonb3ys Gopmysy Tparmenui.

YucaeHHOe MHTEIPUPOBAHME: BBIYMCIUTD ONMPEICICHHBIA WHTErpajl Ha
otpeske [a,b], ucronb3ys popmysny CumriicoHa.

Peann3oBaTh COPTUPOBKY MAacCHBa METOIOM MICHKEPHOMW COPTHPOBKH.
Peann3oBaTh COPTUPOBKY MacCHUBa METOJIOM OBICTPOI COPTUPOBKH.
Peann3oBaTh COPTHPOBKY MAacCHBA METOIOM ITy3bIPHKA.

Peann3oBaTh COPTUPOBKY MacCHMBa METOJIOM IOJICUETA.

. PeanmuszoBarts coptupoBky maccusa merogom lllemnna.

Peann3oBaTh COPTUPOBKY MacCHBa METOIOM FHOMBEH COPTHPOBKHU.
Bbruncienne Ta0muilbl CHHYCOB. BbIUMCIuTEe TaONWIly CHHYCOB Ha
otpeske [0,7/2] ¢ mrarom 7w/(2n) ipu GobIIUX N.

1+x2
IIPUMEHEHNEM NPUOIMKEHHOTO BBIYMCIICHUS onpez[eneHHoro MHTETpana

1o Gopmyse cpeaHIX MPSIMOYTOJIBHUKOB f(f f(x)dx = ; Yfla+ (-

2i-1
a) -~ ), TIe N TOCTaTOYHO OO0JIBIIIOE HATYpATHHOE YHCTIO.

[ToryunTh OOpaTHYIO MaTpPHUILY.

.BpIuncIuTh OnpeaenuTeslb MaTpUIbI.
15.
16.
17,
18.
19.

Pemute CJIAY mMeToaoM NpocToi UTEpaluu.

Pemute CJIAY merogoMm SAxoOw.

Pemmmute CJIAY metonom 3ennerns.

Brrauciants cyMMy 2JIEMEHTOB MAacCHBA, UCTIONB3YS OJIOYHBIN MOXO.
Beluucnuth CyMMmy 2JIEMEHTOB MAacCHBa, HCHOJIB3YS ITUKIMYECKUM
TTOJIXO/I.



20.BplyucianTh MUHMMAaIbHBIA 3JIEMEHT MAaTpHUIlbl, HUCIOIb3Ys OJOYHBIN
MOAXO/.

21.BeIuucianTh MaKCUMAaJbHBIN 3JIEMEHT MaTPHIIbl, UCIIOJIb3YsI IIMKINYECKUN
MOAXO/.

Tumosoi o0pa3sen Tecta
. YKa)XUT€ HENIPaBUIBHOE YTBEPKICHUE.

—  SISD - 3710 00BIYHBIE TIOCEAOBATETIBHBIE KOMITBIOTEPEI

—  SIMD - 6onpMHCTBO cOBpeMeHHBIX DBM OTHOCATCS K 3TOM KaTeropuu

—  MISD - BeIYHCAHTENBHBIX MAlIMH TAKOTO KJlacca Majio

—  MIMD -310 peanu3anusi HECKOJIBKUX MOTOKOB KOMaH M TIOTOKOB TaHHBIX

[\

. yis koHBe#epHOI 00pabOTKH MPHUCYIIIE:

—  3arpys3Ka OIepaHJ0B B BEKTOPHEIE PETUCTPhI

— omnepauui ¢ MaTpullaMu

- BbIACJICHHE OTACIBHBIX 3TAIIOB BBITIOJIHCHU A 06[116171 onepanun

- cJIOKeHHe 2-X OI€paHa0B OAHOBPEMEHHBIM CJIOKCHHUEM BCCX UX IBOWYHBIX pa3psa0B

W

. lIpuopurer - 310...

— OIIHMCaHHWE AJrOPUTMAa Ha HEKOTOPOM (POPMAIN30BAaHHOM SI3bIKE

9]

)

yucno, npunucanHoe OC KaxIoMy NpolLeccy WK 3a1adye
OTJIETBHBII 3Tal BBITIOIHEHHS 00l oneparun
omosernierne co ctopoHsl OC o To# uinn HHOH (popme B3anMOAEHCTBUS

. Crex - 370...

"mamsTh", B aJJpeCHOM MPOCTPAHCTBE KOTOPO paboTaeT mpolece

TOT WJIA UHOM cTI0C00 TMepeaadn WHCTPYKIMH U3 OJTHOTO MPOIEcca B APYToit

00acTh MaMATH IS IOKAJIBHBIX MIEPEMEHHBIX, aPTYMEHTOB M BO3BPAIIAeMBIX (DYHKIIMSIMU
3HAUYECHUU

OpraHM3aInys JOCTyIa 2X (Wi 0oJiee) MPOIECCOB K OTHOMY M TOMY K€ OJIOKY IaMsTH

. Kitactep (B KOHTEKCTE mapauieILHOTO IPOrPaMMUPOBANHS)- 3TO...

00J1aCTh OTIEpaTUBHON TaMSITH

YIIpaBIISIOIIee YCTPOWCTBO, BEITIOTHEHHOE Ha OJJHOM WK O0Jiee KpucTaiax
2 unm OoJiee y37I0B, COETUHEHHBIX IIPY MTOMOIIH JIOKAJTBHOH CeTH

pasjien ®KecTKOro JucKa

CyHEPKOMITHIOTED [IJIS1 BBITIOTHEHHUS 0COOBIX 3a71a4

. Betbepute mar(u), He npucymuii(e) 1Uist UK BEITIOTHEHUS KOMaHIbI:

3aIlUCh PE3yJibTaTa B IaMATh

BBI60pKa KOMaH/IbI

K3IIMPOBAaHUC cnez[ylou_[eﬁ KOMaH/bI

BBITTIOJITHCHUEC KOMAaH/IbI

ACKOAWPOBAHNEC KOMAH/bI, BBIYMUCJICHHUC a/ipeCa OICpaH/a U €ro BLI60pKa



oOpallieHue K maMsTu

J

. KonseiiepHasi TeXHOIOTHS TIPeANOaraer ...

—  IOCJIEJIOBATEIbHYIO 00pa0OTKy KOMaH,I

— 00paboTKy KOMaH/I, YOBJICTBOPSIOIINX OMPEACICHHBIM KPUTCPHIM
— 00pabOTKy HECKOJIBKO KOMaH]l OJTHOBPEMEHHO

—  0o0Imuit T0CTYm KOMaH] K MaMsITH

8. Cucrema, rmaBHON OCOOCHHOCTBIO SIBIISICTCS HaJIMUUe 00IIel PU3NUECKOl MaMsITH, pa3esieMoil
BCEMH IIPOLIECCOPAMU HA3BIBAETCH ...

~ NUMA
~ SMP
~ MPP
— PVP

9. I'maBHast ocobenHOCTH apxuTeKTYpel NUMA?

— HEOAHOPOIHBIN JOCTYI K MaMATH

—  CBEPXBBICOKAsl IPOU3BOAUTENBHOCTD

— HaJU4ue BEKTOPHO-KOHBEHEPHBIX MPOLIECCOPOB

— Hajw4ue o0mel pU3NIecKoi maMaTH, pa3aensieMoil BceMU poIieccopaMu

10. BeraucnurenbHbIe MaIIMHEI ¢ KAKOW apXUTEKTYPOil HanOoJee eeBhl?

— CHMMETpPHUYHAsi MHOTOTIpOIieccopHast 00paboTka

— mapajvieibHas apXUTEKTypa ¢ BEKTOPHBIMH MPOLIECCOPAMHU
— KJIaCTCPHBIC CUCTEMbI

—  MacCHBHO-TIapaJuIebHas apXUTEKTypa

11. TIukoBasg MpOU3BOAUTEIHHOCTH CUCTEMBI U3MEPSIETCS B!

— Merarepn
-  MIPS

— MFlops

— MByte

12. IluxoBas MIPpOU3BOAUTCIIBHOCTL CUCTEMBI OIIPCACIIACTCA:

—  BpPEMEHEM BBIIIOJTHEHNS PEATIBHBIX 3a/1a4
— IIPOW3BEJIEHUEM MPOU3BOJUTEIBLHOCTH 1-TO Mpoleccopa Ha YUCIO MPOLECCOPOB B CUCTEME
— BpEMEHEM BBINIOJHEHHS TECTOBBIX 3a4a4
—  KOJIMYECTBOM IepeJaHHOU HHPOpMaLIH

3a4eTHO-IK3aMEeHAIHOHHbIE MaTepuaiabl [Jisi MPOMEXKYTOYHOI  aTTecTanuu
(3x3ameH/3a4eT)
Bonpoch! /151 NOATOTOBKHU K 3a4eTy



Buapl mapannenusma;

[IporpammupoBaHue ¢ pa3ieisieMbIMU IEPEMEHHBIMU;
IIpoueccer;

Pecypchr;

OnepallOHHbBIE CUCTEMBI,

IToToxu;

Pabora ¢ notokamu Java;

CuHXpOHM3AIMS Yepe3 MPOrPaMMHBINA MTOIXO0.

. CuHXpoHU3alUs Yyepe3 anmnapaTHbId MOAXO0/;

10 CuHXpOHM3AIHS C UCTIOJIb30BAaHMEM MEXaHU3Ma ONIEPAIIMOHHON CUCTEMBI;
11.OcHoBubIe aupexTrBsl OpenMP u ux onuuu;
12.TlapannenbHbie U MOCIEI0BATEIbHBIC OMIIUU TPOTrPAMMBIL;
13.Pacnpenenenne paboThl MEXKIY HUTSIMU;
14.Cunxponusanus paboThl HUTEH;

15.0cHoBHbIE GyHKIIMK OMOIMOTEKH OpPenmp;
16.®ynkuu obmero HazHaueHus MPI,

17.®yuKIMy OIOKUPYIOIIEH TTepeadn COOOIEHHUIH;
18.®yHKIIMY HEOIOKHUPYIOIEH TIepeIadn COOOIICHHH;
19.®yHKIINY KOJUIEKTUBHOTO B3aUMOJICHUCTBUS IIPOIIECCOB;
20.0Ouenka 3 (HeKTUBHOCTH MapauIeIbHBIX BHIYUCICHHIH;
21.TToToku Java.

22 . Nurepdeiic Runnable;

23.Knacc Thread;

24.Co3aanue T0YepHUX TTOTOKOB;

25.CuHXpOHU3aIINS TTOTOKOB.

©CoOoNoO,~WNE

4.2 MeTroanueckue MaTepuaJibl, onpee/siioliue Npoueaypbl OLeHUBAHUS 3HAHUI,
YMEHHUil, HABbBIKOB W (WIH) ONbITA [AeATEJbHOCTH, XAaPaAKTePHU3YIOLIMX ITanbl
(opMupoBaHNA KOMIIETEHIMI

MeTtonnyeckue PpeKOMEHJIANMH, ONpeAe/sIIONMe TPOUeaypbl  ONEHHWBAHUSA
BBIMOJTHEHHS CAMOCTOATEIbHBIX 32 JaHUIi:
3aaHre CUUTACTCS BBIMOJIHEHHBIM IPH BBITIOJTHEHUH CIICIYIOIIUX YCIOBUI:
— mpenocrtaBieH ucxoaHbiii koa Ha C++/Java B cpene VisualStudio/Eclipse;
— MPOJEMOHCTPUPOBAHA PAOOTOCIIOCOOHOCTD MPUIIOKCHHUS;
— CTYJEHT MOHUMAET UCXOHBIN KOJ U OTBEYAET HA BOMPOCHI MO €r0 OpraHU3aIlHH.

MeToanyeckue peKOMeHIAHH, ONPeIeIsIIIIIe MPoIeyPhl OlleHHBAHUS TeCTA:
Tecr Bemonusercs B cpene Moodle i GoogleDocs. TecT cunTaeTcss BBIOTHEHHBIM,
€CII CTYJICHT JIaJl BepHbIe OTBEThI Ha 70% 3a1aHMid.

MeToauyeckne peKOMeHAaluH, ONpeae/doIue NPpoueAypbl OLlCHUBAHUSA Ha 3a4eTe!
[Iponienypa nmpomeXyro4HOM aTTecTaliyd IPOXOAWUT B COOTBETCTBUM C IlonoxkeHuneM o
TEKYILEM KOHTPOJIE U MTPOMEXYTOUHOM arTectanuu ooydatoniuxcs PI'BOY BO «KyoI'V».



HtoroBoii dhopmoit KOHTpOJiE CHOPMUPOBAHHOCTH KOMIIETCHIIMM Yy OOYyYarOIIMXCS IO
TUCUMIUIMHE siBisgercss 3adeT. CTyaeHThl 00s3aHbl IOJNYYHTh 3a4eT B COOTBETCTBUU C
pacnucaHieM U y4eOHBIM IJIaHOM

OOC npomMeKyTOUHOM aTTECTALIUU COCTOUT U3 33JJaHUMN JIJIsl CAMOCTOSTEIbHOM paOOTHI.

3auer MO JUCHUIUIMHE IMpeciieyeT Leidb OIEHUTh pPadoTy CTyAEHTa, MOJy4yeHUe
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUI, MX MPOYHOCTh, Pa3BUTUE TBOPYECKOIO MBILUICHUS,
pUOOpPETEHUE HABBIKOB CAMOCTOSITEIbHON pabOThl, YMEHUE IPUMEHSTh OTy4YEeHHbIE 3HAHUS IS
pelIeHUs IPAKTUYECKUX 3aau.

Pesynprar cnaum 3auera 3aHOCUTBCS MIPENOIABATENIEM B IK3aMEHAIMOHHYIO BEIOMOCTh U
3a4ETHYIO KHUXKKY.

OueHrBaHuE YPOBHSI OCBOECHMS JHMCLMIUIMHBI OCHOBBIBAETCS HA KAau4€CTBE BBINOJHEHUS
CTYZICHTOM TE€CTOBBIX 33JJaHU, KOHTPOJBHBIX 33JJaHUN U 33JaHUH T CAMOCTOSITETILHOM paboTHI.

Kpurepun oneHku:

OlIeHKA «He3a4eT» BbICTABJIAETCS B CJIy4ae BHINOJHEHHUS OHOIO U3 YCJIOBHIi:

— BbIoJIHEHO MeHee 60% caMOCTOSTEIbHBIX 3aJaHHMH
— HE IPOMJIEH TECT;
— CTYJAEHT 3aTpyJHSETCS JaTh OTBET HA OJIMH TEOPETUYECKHI BOIIPOC.

OlIeHKA «3a4€eT» B CJIyYyae BbINOJHEHUS YCIOBHIA:

— BBINIOJIHEHO He MeHee 60% caMOCTOATEIbHBIX 3aJaHNM

— TpOHACH TECT WJIM TECT HE MPOWJEH, HO CTYNEHT Jaji IMOJHBIA OTBET Ha OJUH
TEOPETHYECKUI BOIIPOC.

OneHoUHBIE CpencTBA Ui HMHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAMBUAYAJIBHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH.

— 1IpY He0OXOMMOCTH HHBAIHMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIIACTCS JOMOJHUTEIbHOE BPEeMS /sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpH TIPOBEJICHUH TPOILIEYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHS] MHBAINIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00yYaroIUXCs ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporierypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbsI 110 TUCIMITJIMHE MpeAycMaTpUBaeT MpeJocTaBieHue UH(OopMaIy B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. Ilepeyennb y4eOHO# JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB M

TEXHOJIOTUI
5.1 OcHoBHas JiuTEpaTypa:



1. TlporpammupoBanne Ha JAVA [Tekcrt] : yue6Hoe mocodue / C. I'. Cunuma, A. B.
YBapoBa ; M-
BO oOpaszoBaHus u Hayku Poc. @enepannu, Kybanckumii roc. yH-T. - KpacHomap : [KyOanckuii
rocynapcTBeHHbIi yHuBepcuret], 2016. - 117 c. : un. - bubauorp.: c. 116. - ISBN 978-5-8209-
1215-3.

2. MansiBko, A. A. [lapamienbHoe MporpaMMHUpOBaHHE HA OCHOBE TEXHOJIOTUHM openmp,
mpi,
cuda : yueGHOE TTOCOOME [T akaileMuieckoro OakamaBpuata / A. A. MansiBko. — 2-€ U3, UCIp.
u gom. — M. : UsmatenscrBo FOpaiit, 2018. — 115 c. https://biblio-online.ru/book/46BBEB77-
8697-4FF5-BE49-711BB1388D50/parallelnoe-programmirovanie-na-osnove-tehnologiy-
openmp-mpi-cuda

3. CasenveB B. A. , Ulreitnbepr b. f. PacnapamnenuBanue nporpamMm: Y4eOHHK.
HU3narenncTBO
Oxnoro ¢enepansHoro ynusepcurera, 2008. 192 crtp. ISBN: 978-5-9275-0547-0
http://biblioclub.ru/index.php?page=book_view_red&book_id=240965

Jl11s ocBOEHHS AUCUMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI MMCIOTCSI M3JAHHSI B JJICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIHMOTEYHBIX CHCTEMax
«/lanvy u «FOpaumy.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. AnekceeB, A.A. OCHOBBl NapaieIbHOIO MNPOrPAMMHUPOBAHUS C HCIOJIb30BAHUEM
Visual Studio
2010 / A.A. AnexkceeB. - 2-e u3l., ucnp. - Mocksa : HanmonaneHeiid OTKpPBITBI YHUBEPCUTET
«HMHTYUT», 2016. - 332 c. http://biblioclub.ru/index.php?page=book red&id=428829&sr=1
2. Teopust m mpakTHKa HapaJIeNbHBIX BBIYUCIEHHUH : ydyeOHoe mocobue / I'eprems, Bukrop
[TaBnoBuu ; B. II. T'eprens. - M. : BUHOM. Jlaboparopus 3Hauwmii: IHTepHET-YHUBEPCUTET

NHupopmainoHHbIX TexHonorui, 2007. - 423 c.
3. TlapannenbHble BBIYMCICHHMS : ydyeOHOe TMocobue s CTYAEHTOB BY30B /
Boesoann, Banentun BacunseBuu, Boesogun, Bi. B. ; B. B. Boesoaun, Bi. B. Boesoaus. -
CII6. : BXB-IletepOypr , 2004. - 599 c.
4. boraues K.}O. “OcHOBBI mNapajyiebHOTO MPOrpaMMHUpPOBaHUs” WU3JATENbCTBO "BuHOM.
JlaGopatopus 3HaHHUK", 2003 I.

5. BBICOKOITPOU3BOAUTENBHBIE BEIYMCIICHHS 11 MHOTOIIPOLIECCOPHBIX MHOTOSIIEPHBIX CHCTEM :
yueOHUK 11 cTyeHToB By30B / B. II. I'eprens ; bubnuoreka Hukeropoackoro roc. yH-Ta UM.
H. N. Jlobauesckoro . - M. : M3garensctBo MockoBckoro yuusepcuteta : ®U3MATIINUT, 2010
; Hwkanii Hosropon : Hwkeropoxackuil rocymapctBeHHbld yHuBepcurer, 2010. - 543 c.
6. BeruncnaurensHas MaTeMaTHKa U CTpyKTypa anroputmos / B.B. Boesoaun; Bi. B. BoeBoauH ;
Mock. roc. yH-T um. M. B. JlomoHocoBa. - 2-e u3a., crep. - [M.] : U3narensctBo MOCKOBCKOTO
yHuBepcureta , 2010. - 166 c.

5.3. llepuoauveckue U31aHuA:
1. Bassl nannsix koMnanun «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas oudanoreka GREBENNIKON.RU https://grebennikon.ru/
3.

5.4. UHTepHeT-pecypcbl, B TOM 4HcJe COBpeMeHHble Npo(eccHOHAIbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI
DJ1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):
1. BBC «FOPAWT» https://urait.ru/
2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/

5.

oo wn =

9BC «JIAHDb» https://e.lanbook.com

5.5.I1podeccnonaibHbIie 6a3bI JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXHUBBI BEAYIIUX 3allaAHbIX HAYYHBIX )XYpPHAJIOB HAa Poccuiickon

HJIaT(bopMe Hay4HbIX xkypHaioB HOWKOH http://archive.neicon.ru

7.

HanuonanpHass  2JIeKTpoHHass  OMOMMOTEKa  (IOCTYym K DJIEKTPOHHOW  OMOIMOTEeKe

muccepraiuii Poccuiickoit rocynapcersennoi oubnmoreku (PI'B) https://rusneb.ru/

8.
9.

[Mpesunenrckas 6ubanoreka um. b.H. Ensruaa https://www.prlib.ru/
OnekrponHas kowieknus Okcdopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

1.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks: https://link.springer.com/

"Jlekropuym TB" http://www.lektorium.tv/

YuuBepcuterckas nHpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

5.6. UudopManuoHHbIe CIPABOYHbIE CHCTEMBI:
KonucynperanT [Ltroc - cipaBovHas IpaBoBasi cucTeMa (JIOCTYII IO JIOKAJTLHOW CETH C

KOMITBIOTEPOB OUOINOTEKH )

HowbdpE

5.7.ecypchbl CBOOOIHOIO 10CTYMA:
AMepHKaHCKas aTeHTHas 0a3za naHHbIx http://www.uspto.gov/patft/
[TonHbIe TEKCThI KaHAACKUX nuccepTanuid http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MuHHCTEpCTBO HAYKH U BBICIIEr0 o0pa3oBanus Poccuiickoit deneparyuu

https /Iwww.minobrnauki.gov.ru/;

5.
6.

®denepanbhblil mopran "Poccuiickoe odopa3osanue” hitp://www.edu.ru/;
WNupopmannonnas cucrema "EquHoe okHO ocTyna K o0pa3oBaTelbHbIM pecypcam”

http://window.edu.ru/;

7.
8.
9.

Enunas xoutexiust udpoBbix 00pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
denepanbHbIi IEeHTP HHPOPMAIIMOHHO-00pa3oBareNbHbIX pecypcoB (http://fcior.edu.ru/);
[Tpoekt ['ocynapcTBeHHOrO HHCTUTYTa pycckoro s3bika uMeHu A.C. [Tymkuna

"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10.
11.
12.
13.
14.

CripaBouHO-HH(DOPMAITHOHHBIN mopTan "Pycckuit s3e1k" http://gramota.rul/;

Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

Cnosapu u sunmkiaoneanu http://dic.academic.ru/;

Oo6pazoBarenbHbIi optan "Yueba" http://www.ucheba.com/;

3akonomnpoekT "O0 obpa3oBanuu B Poccuiickoit deneparuu”. Bornpocs! 1 otBeTHI hitp://xn--

273--84d1f.xn--plai/voprosy i otvety

5.8.Co0cTBeHHbBIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHBIE PecypChl
KyoI'Y:


https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety

1. Cpena MOAYIBHOTO JUHAMHYECKOTO 00ydenus hitp://moodle.kubsu.ru

2. baza yueOHbIX IIaHOB, yUeOHO-METOJUYECKUX KOMIUIEKCOB, MyOIUKalui 1 KOH(pEpEHIHA
http://mschool.kubsu.ru/

3. bubamnoreka nHHOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
texHousoruit http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB gokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTeNbHbIE PeCypChl Kadeapbl HH)OPMAMOHHBIX CHCTEM U TEXHOJIOTUI
B oOpasoBanun KyO6I'Y wu mnHayuHo-merommyeckoro kypHama "IHIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeTOIll/I‘IeCKI/Ie YKa3danusa JUJIisd Oﬁyqamumxca no OCBOCHHIO

TUCHHUILIAHBI (MOIYJIs1)

Ilo Kypcy npenycMOTpPEHO NPOBEACHHUE JIEKIUOHHBIX 3aHATUN, HAa KOTOPBIX JaeTcCs
OCHOBHOM CHCTEMaTH3MPOBAHHBIN MaTepuai. B Xxo/1e TeKIIMOHHBIX 3aHATHI pa30UpPatOTCsi OCHOBBI
IporpaMMHUpPOBaHUs Ha npumepe si3bika C++, MPOBOANUTCS CUHTAKCUC S3bIKa, OCHOBHBIE METO/IbI
IPUMEHEHUS  S3bIKOBBIX KOHCTPYKLUMH Il pelleHus IpakTudyeckux 3amgad. [locne
IIPOCITYIIMBAHMS JIEKIIMM PEKOMEHIYETCS BBIIIOJIHUTD YIIPAXXHEHMsI, IPUBOJUMBIE B ayJUTOPUHU
JUISL CAMOCTOSITEIbHON PaOOTHI.

ITo xypcy mpeaycMOTpEeHO IpoBeAeHuE J1a00paTOPHBIX 3aHATHH, Ha KOTOPBIX Jaercs
IIPUKIAJHON CHUCTEMAaTU3UPOBAHHBIM Marepuand. B Xoae 3aHATMH NUIIYTCA NPOrpaMMbl
Pa3IMYHOM CI0KHOCTHU Ha sA3bIKE NporpaMmupoBanus C++ ¢ UCII0JIb30BaHUEM CpeJibl pa3paboTKH
VisualStrudio, a Takke npUBOIATCS MPUMEPHI pa3paObOTKH MPOrpaMMHBIX Tpuiioxkenuid. [Tocie
3aHATHA PEKOMEHIYETCsS BBIIOJHUTH YNPAXKHEHWS, IPUBOAUMBIE B ayIUTOPUM IS
CaMOCTOSITENIbHOM pabOThI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOIUMO M3Y4YMTh JIUTEpPaTypy,
IIPUBEICHHYIO B IEPEYHSX BBILLE, JJI1 OCMBICICHUS BBOJUMBIX ITOHITHH, aHAIN3a MPEAJI0KEHHBIX
MOJIX0/I0B U METO/0B pa3paboTku mporpamm. PazpabatbiBasi pelieHHe HOBOW 3aJlaud, CTYICHT
JOJKEH yMETh BBIOpaTh 3¢ (EeKTUBHBIE M HAJIEKHBIE CTPYKTYPhl JaHHBIX ISl MPEICTABICHUS
uHpOpMalny, MoA00paTh COOTBETCTBYIOIME AITOPUTMBI U1 UX 00pabOTKH, y4ecTb CHEU(PUKY
A3bIKa MPOrpaMMHPOBAHUS, HA KOTOPOM Oy/IeT BblNoJHEHa peanu3anus. CTyJeHT 10JKEeH YMETh
BBINOJIHATh TECTUPOBAHME U OTJIAJKy aJTOPUTMOB pElIEHHs 3a/1ad C LEeNbl0 OOHapyXEeHUs u
YCTpaHEHHs B HUX OLIMOOK.

BaxneiimumM sTanoM Kypca SIBISIETCS caMoOCTOsITeNIbHas paboTa MO AMCUUIUIMHE. B
npolecce CaMOCTOSATENbBHOM paboThl CTYAEHT MPHOOpPETaeT HABBIK CO3JIaHHMsS 3aKOHUEHHOI'O
IPOrPaMMHOTO MPOAYKTA.

Hcnonb3ytoTcsi akTUBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOIMH, KOTOPBIE
CIOCOOCTBYIOT PAa3BUTHIO OOIIEKYJIbTYpPHBIX, 0OIIENpPO(EeCCHOHANBHBIX KOMIETEHIMH U
npodecCHOHATBHBIX KOMIETEHINH 00yJaromuxcsi:

e 1pobieMHOe 00yueHue;
pa3sHOYpOBHEBOE 00yUYEHHUE;
MIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATENbCKUE METO/IbI B 00YUEeHHH;
MH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbsI IIPEIYCMOTPEHA OpraHU3alus
KOHCYJIbTAIMH ¢ MCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.

V4yeOHO-METOAMYECKUM obecrieueHueM KypCOBOM pabOThI CTYAEHTOB SBISIOTCS:

1. yueOHast muTeparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToauveckue pa3paboTKU i CTYEHTOB.

CamocrodTenbHas paboTa CTyI€HTOB BKJIIOYALT:

— o(hopmiieHuEe UTOroBOro O0T4YeTa (MOSICHUTEIHHON 3aMUCKH).
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— aHaJIM3 HOPMaTUBHO-METOIMYECKOM 0a3bl OpraHu3alllu;

— aHANIM3 HAyYHBIX MyOJIMKAINH 110 3apaHee ONpeAenEHHON TEME;

— aHanu3 1 00paboTKy HHQOpMaIIUH;

— paboTy ¢ Hay4YHOU, Y4eOHOM U METOUYECKON JIUTePaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jljist caMOCTOSTENBHON PabOTHI MIPEICTABISACTCS AYAUTOPHS C KOMITBIOTEPOM U JOCTYIIOM
B MIHTEpHET, K JIEKTPOHHOI OMOIMOTEeKE By3a U K HHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
ITepedyeHn yd4eOHO-METOAMUECKOTO 00CCTICUCHHMS:

1. OcHoBHas o06pa3oBareabHas MporpamMmma BbICHIETO MPOPECCHOHANTBHOTO 00pa30BaHUs
beaepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BhIciiero oopazoBanus «KybaHckuil rocy1apcTBEHHbIN YHUBEPCUTET) 110 HAIPABICHUIO
MOJITOTOBKH.

2. TlonoxeHue o MPOBEACHUH TEKYILETO KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHOM
aTTectanuu B (hefiepaIbHOM TOCYIapCTBEHHOM OFOPKETHOM 00pa30BaTeIbHOM
yupexXJIeHUuH BhIciiero oopasobanus «KybaHCKH rocy1apCTBEHHBI YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K TOCTPOCHHIO, COJCPKAHNIO, ODOPMIICHUIO U YTBEPIKICHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DeepanbHOro rocy1apCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIaPTa BHICHIETO MPOGECCHOHATHLHOTO 00pa30BaHuUs.

4. Meroanueckrue peKOMEHIAINH 110 COJAEPKAHUIO, OQOPMIICHUIO U TPUMEHEHUIO
00pa30BaTebHBIX TEXHOJIOTHIA U OIIEHOYHBIX CPEJICTB B y4eOHOM TIpoIiecce,
OCHOBaHHOM Ha De/iepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe.

5. YueOHbI IJIaH OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBI [0 HAMIPABICHUIO MOJATOTOBKH.

6. denepanabHBINA TOCYIAPCTBCHHBIA 00PAa30BaTEIbHBIA CTAHIAPT BBICIIETO
npodeccuoHanbsHOr0 00pa30BaHus MO HAMIPABICHUIO MOATOTOBKH.

B ocBoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuasa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUKM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM Q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 3710POBBS.

7. MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHue mo JUCUMIInHe (MOIYJII0)

IIo Bcem BUIamM y‘~I€6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCITIOJIB3YIOTCA
ayuToOpuu, KaOWHETHI U na6opaTopI/H/1, OCHAIIICHHBIC HeO6XO,Z[I/IMLIM CIICUAJIM3UPOBAHHBIM U
71a00paTOPHBIM 000PYTOBAaHUEM.

No Bix paGor HanmenoBanue yueOHON ayIUTOPHH, €€ OCHAIIEHHOCTh
000pyI0OBaHUEM U TEXHHUYCCKUMHU CPEJICTBAMH O0yUCHUS
1. JIeKIMOHHEIE 3aHATHS Aynuropus, YKOMILJIEKTOBaHHAs CHeIHAIM3UPOBAHHON
MeOECJIBI0 U TEXHUYSCKUMU CPEACTBAMH O0YICHHSI
2. JlaboparopHsble 3aHATHS | AyAUTOpHS, YKOMILJIEKTOBaHHAs CHEIHAIM3UPOBAHHON
MeOENbI0 W TEXHHYECKHMMH  CpPEACTBAaMH  OOydYeHWUS,
KOMIIBIOTEPAMH, TPOESKTOPOM, MMPOTPAMMHBIM 00eCTIeUeHUEM
3. IIpakTnueckue 3anatTust | Ayauropus, YKOMIUIEKTOBAHHAs CIEUaIu3UPOBAHHOMN
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUEHUS
4, ['pyrmiioBsie Aynuropus, YKOMILUTEKTOBaHHAs CHCIHATM3HPOBAHHON
(MHIUBUYyaTbHBIC) MeOeNnpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydYeHwus,
KOHCYJIbTAINH KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00eCIIeYCHHEM




Texkymuii ~ KOHTpOJb, | AyAUTOpUS, YKOMILIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN

MIPOMEKYTOYHAs MeOenpl0 M TEXHHYECKHUMH  CPEICTBAMH  OOy4YeHUs,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIICYCHHEM

CamocrosTenbHas Kabuner i camMocTosTeIbHON  pabOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «VHTEpHET»,IPOTPaMMOI SKPAHHOTO YBEIHYCHUS U
00ECTIEYeHHBII JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Kontkpernszauus aynuropuil U ux ocHauienue onpenenserca OIIOIL




