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Pabouas nporpamMma aucuuIuinHebl « Teopus rpadoB U ee NPUII0KEHUSD) COCTaBJIEHA
B COOTBETCTBHH C (hefiepaibHbIM rOCYAapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM
Beiciiero  obOpaszoBanmst (PI'OC BO) 1o  HampaBieHHWIO  TOATOTOBKH
02.03.03Marematudeckoe oOecrieueHue U aIMUHIUCTPUPOBAHNE HHDOPMAITMOHHBIX
CHCTEM.
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yTBEpXkKJeHa Ha 3acefanuu kadeapsl THOOPMAIIMOHHBIX TEXHOJIOTHI TPOTOKOJI
Nel5 ot «20» mas 2021 r.

3aBenyromuii kadeapoit (pazpaboTunka)
B. B. [loakon3un
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IIOAIIUCH

PaGouast mporpamma o6cyxaeHa Ha 3acefaHuu Kadeapbl HPOPMaIUOHHBIX
TexHoJoTuii MPoTokoa Nel5 ot «20» mas 2021 r.
3aBenyromuii kadeapon (BbIMycKaroiei)
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YTBepxaeHa Ha 3aceJaHUN Y4EOHO-METOANYECKON KOMUCCUU (aKyIbTeTa
KOMITBIOTEPHBIX TEXHOJIOTHI M MPUKIATHON MaTeMaTHKU MPOTOKOJ Nel oT «21»
Mmas 2021 r.

[Ipencenarens YMK dakynbreta
A. B. KoBasieHKO

/. nopnuce

PenieH3eHTsL:
Py6uoB Cepreii EBrenbeBud, kanauaaT Gu3NKO-MaTeMaTHYECKUX HAYK, TOLIEHT
kadeapel matematuueckoro mojenupoBanust GI'BI'OY «KyoI'V»

bernapsiH Mapraputa EBrenbeBHa, KaHAUAAT PU3MKO-MAaTeMaTUHIECKUX HAYK,
noneHT, 3apeayronui kadenpoit CTEH/ CK® ®I'BOY BO «Poccuiickuit
rOCYJIapCTBEHHBIN YHUBEPCUTET MTPABOCYIUSY



1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

N3ydyeHne CTpyKTyp W Mojeield oOpaOOTKM JaHHBIX IPEJICTAaBUMBIX TI'padOBBIMU
CTPYKTYpaMH aBTOMAaTOB; MOJIOTOBKA K OCO3HAHHOMY HCIIOJIb30BaHUIO, KaK TMOCTPOCHHUIO
MoJiesIel rpadoB, TaK U METOIO0B UX peaM3alliK U UCIIOJIb30BaHUIO.

BocnuraTensHOM 1eb0 JUCIUIUIAHBI SBIISETCS (POPMUPOBAHKE Y CTYJACHTOB HAyYHOTO,
TBOPYECKOTO IOJIX0JIa K OCBOCHHIO TEXHOJIOTMI, METOJIOB M CPEJICTB IMOCTPOCHUS TI'pad)OBBIX
CTPYKTYp ¥ 00paOOTKH TUCKPETHOU HH(POpMAITUN

1.2 3agauu M CHUILTHHEI
OcHoBHbIE 337]a4u Kypca Ha OCHOBE CHCTEMHOTO MOIX0/a:
uMeTh 0a30BbIe 3HAHWS 10 HEIMHEWHBIM CTPYKTypam, IepeBbsiM, Tpadam, 3agadam
MOKCKA, 3a/1a4aM COPTUPOBKU;
UMETh 3HAHHS 10 MOCTPOCHHIO (POPMATBLHOTO TPEICTAaBICHUS TpadoB, onepamusM Ha
rpadax, MpuMEeHEeHHIO TpadoB;
YMETh MPHU PEIICHUU KOHKPETHOH 3aa4u MPO(PECCHOHAIBHO TPaMOTHO CHOPMYITUPOBATH
U peanu3oBaTh (POpMaIbHYIO TpadoBYIO MOENb, BBINOJIHUTH AHAIN3 PE3YIbTATOB PaOOTHI
MOCTPOCHHOMN CXEMBI;
BJIQJICTh HABBIKAMHU MPECTABICHUS JAHHBIX B BUJE rpad)OBBIX CTPYKTYP IS KOHKPETHBIX
3ajad.
Otb6op Marepualia OCHOBBIBACTCSI HA HEOOXOAMMOCTH PACHIMPUTEL 3HAHUS CTYJIECHTOB CO
CIeyIoIIel COBPEMEHHOM Hay4HO! MH(pOopMaIueii:
® 0 MeTojAax ImpelcTaBieHUus rpados;
® 0 TEXHOJIOTUSAX MCIIOIB30BaHUS IPaQOBBIX CTPYKTYP B MPEICTABICHUY JTaHHBIX;
e 00 acrmekTax BbIPa3UMOCTH.
CopepxarenpHOE HAIOJHEHUWE AWCHUILIUHBI OOYCIOBIEHO OOMIMMH 33JadyaMd B
MOATOTOBKE OajakaBpuara.
HayuHoii OCHOBON i1 TMOCTPOEHHMS NPOrpaMMbl JAHHOM AUCIUIUIMHBI SBISIETCS
TEOPETUKO-TIParMaTUYECKUM MOX0] B OOyUCHHH.

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

HucuuruimHa «Teopus rpadoB U ee NpUIIoKeHUs» OTHOCUTCS K «HacTb, hopmupyemas
YYaCTHHUKaMHU 00pa30BaTEbHBIX OTHOIIEHUW» broka 1 «luctunmuuel (MOAyH)» y4eOHOTO
IUIaHA.

Jucuunnuna «Teopus rpadoB U ee IPUIIOKEHUS» BISETCS JIOTHUECKU U COJEPKaTENIbHO-
METOJUYECKH CBSI3aHA C TAKUMHU AMCHUIIMHAMU Kak «OCHOBBI pOrpaMMHUpoOBaHus», «Teopus
aBTOMAaToB U (OpMaJbHBIX S3BIKOBY», «Maremarnyeckas JIOTMKa M JIUCKpeTHas MaTeMaTHKay,
«Teopus urp u uccienoBaHue onepanuin». J[anHas TMCHUIUIMHA [103BOJISIET PACIIMPUTH METOABI
W3YYEHHUS JIPYruX JUCHUIUIMH MpOoEeCcCHOHATbHOIO U 0a30BOro LHUKIA. SIBIISETCS JTOTUYECKH
CBSI3aHHOM C MaTeMaTU4YECKUMH U IPOTPAMMUCTCKUMH JUCIUILIMHAMM.

BxonHbIMEM 3HAHMSIMM U1 OCBOEHUS TaHHOM JUCLMIUIUHBI SBJSIOTCS 3HAHUS, YMEHUS U
ONbIT, HAKOIUIEHHBI CTyJEHTaMH B IIPOLIECCE M3YyYEHUS JUCHUIUIMHBI  «OCHOBBI
IIPOrpaMMUpPOBaHUA», «MaTemaTuueckas JOrMKa U IUCKpeTHasi MaTeMaTHKa.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00yYeHHUs] MO JAUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBleHO Ha (OPMHPOBAHUE Y
00y4aroIuXcsl CAeIyOIUX KOMIETEHIIMN:

IIK-4 Cnoco0eH NpHMeHSAAThL COBPeMeHHble HWH(OPMAIMOHHBIE TEXHOJIOTMH NPH

NMPOEKTHPOBAHNH, PeaTnu3anuy, oOlleHKe Ka4ecTBa U aHAIN3a 3P PekTHBHOCTH



3HaTh

YMmeThb

Baangernb

IK-7

3HaTh

NPOrpaMMHOr0 oGecrieyeHus1 JAJsl pellieHus 321a4 B Pa3jJHYHbIX NMpPeIMeTHBIX

olJacTsix
HIIK-4.1 (D/03.6 31.2) TumnoBblie pemieHus, OMOIUOTEKH MPOTPAMMHBIX MOJTYJICH,
mabIoHbl,  KJacchl ~ OOBEKTOB,  WMH(POPMALMOHHBIE  TEXHOJOTHMH  TIPU
MIPOEKTUPOBAHUM, peaTU3allK, OLEHKEe KadyecTBa M aHain3a 3(PQPEKTUBHOCTH
MPOrPaMMHOTO OO0ECIIeUeHUsT NI PEIICHUs 3a7ad B Pa3IUYHBIX TPEIMETHBIX
o0nacTax
NIIK-4.2 (D/03.6 3u.3) MeToasl U cpeacTBa,COBPEMEHHBIE HMH(POPMAIMOHHBIE
TEXHOJIOTUU MPOEKTUPOBAHMSI TPOIPAMMHOT0 OOecriedeHHsl AJis pelIeHUsl 3aa4 B
Pa3IMYHBIX MPEIMETHBIX 00JIaCTAX
HIIK-4.4 (D/03.6 3H.5) MeTtonbl U cpencTBa MPOCKTUPOBAHHS IMPOTPAMMHBIX
UHTEP(EICOB PH PEIICHUH 337249 B PA3IMYHBIX MPEIMETHBIX 00JIACTIX
HIIK-4.5 (C/16.6 31.2) UHCTpYyMEHTBI, METOIbI M COBPEMEHHBIE HH(POPMaITMOHHBIE
TEXHOJIOTUH NMPOEKTHUPOBaHUs U nu3aiina NC
NIIK-4.7 (C/16.6 31.5) IIpenmeTHas 06iacTh aBTOMATU3AIMH NIPU PELIICHUH 3a/1a4
B Pa3JIMYHBIX TPEIMETHBIX 00JIACTIX
NIIK-4.17 (A/01.5 3n1.1) Lenu u 3agaun NpoBOIMMBIX HCCIIEI0OBAHUMN U pa3paboToK
IIPY PEIICHUH 33]1a9 B Pa3JIMYHBIX TPEIMETHBIX 00JIaCTIX
NIIK-4.18 (A/01.5 3n.2) Mertoasl aHanu3a W OOOOIIEHHS OTECYCCTBEHHOTO M
MEX1YHapOAHOIO OIbITa 00J1aCTU NHPOPMAITMOHHBIX TEXHOIOTHH

NIIK-4.24 (C/16.6 ¥Y.1) KogupoBath Ha si3bIKax MPOrpaMMHPOBAHUS
UIIK-4.26 (A/01.5 V¥.3) IIpuMeHATh COBpEMEHHBIE METOAbl aHaIU3a HAY4HO-
TEXHUYECKOH HH(OpMaIIu

NIIK-4.27 (D/03.6 Ta.2) IlpoexkTtupoBaHue CTPYKTYp JAHHBIX IpH
NPOEKTUPOBAHUY, PEANN3aIl IPOTPaMMHOT0 00ecTieueH s ISl PEIeHHs 33134 B
Pa3IUYHBIX MPEAMETHBIX 00IaCTIX

NIIK-4.30 (A/01.5 Tn.2) Coop, oOpaboTka, aHAIU3 U 00OOIIEHHE TEPEeIOBOTO
OTEUECTBEHHOTO M  MEXKIYHAapOJHOTO OIbiTa B OOJACTH  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTHIA

Crnoco0eH MCNOIb30BAaTh COBPEMEHHbIE METOAbl Pa3padOTKH M peaju3anuu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTHYeCKHX Mojejieil Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHMSA M MAKETOB NPUKJIATHBIX NPOrPAMM MOJeTUPOBAHUSA
NIIK-7.1 (D/03.6 3H.1) IlpuHUUOB MOCTPOEHUS APXUTEKTYpPhl MPOrPAMMHOTO
o0ecreyeHrss U BUAbI apXUTEKTYpPhl MPOrPAMMHOIO 00ECIeYeHusl, COBPEMEHHbIE
METOJIbl Pa3pabOTKU U pealn3aluy KOHKPETHBIX aJrOPUTMOB MaTeMaTUYECKUX
Mojeen

NIIK-7.2 (D/03.6 31.2) Tunossle peuieHusi, 0MOIMOTEKH MPOrPaMMHBIX MOZYJIEH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCHOJb3yeMble MHpU pa3paboTKe U pean3aluu
KOHKpPETHBIX ~ aJIfOPUTMOB  MaTeMaTHYeCKHMX Mojeneil Ha 0a3e  SI3bIKOB
IPOrpaMMUPOBAHUS U MAKETOB MPUKIIAJHBIX IPOTPaMM MOAETUPOBAHUS

NIIK-7.4 (C/16.6 3u.1) S3blku mporpaMMHupoBaHus U padOTHl ¢ 6a3aMu JaHHBIX
IIPU pean3alyu alroOpuTMOB MaTEMAaTHUYECKUX MOJIeNen

UIIK-7.6 (C/16.6 3n.4) Bo3moxnoctu HWC, peanmu3yroniein aaropuTMbl
MaTEMaTHYECKUX MOJENEN

NIIK-7.9 (C/16.6 31.8) OcHOBBI MpOrpaMMHUPOBAHUS MPU peaTU3aIIH aITOPUTMOB
MaTeMaTUYECKUX MOJENIEH

HIIK-7.10 (C/16.6 3H.9) CoBpeMeHHBIE OOBEKTHO-OPUECHTUPOBAHHBIC SI3BIKH
MPOrpaMMHUPOBAHUS TPHU peau3alliil KOHKPETHBIX aJTOPUTMOB MaTEeMAaTHYECKUX
MoJeen



HIIK-7.11 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYPHBIE S3BIKH TIPOTPAMMHUPOBAHHS
[IPY peaIU3alii KOHKPETHBIX allTOPUTMOB MAaTEMAaTHUYECKUX MOJIEIeH

HIIK-7.14 (A/01.5 3n.2) Metonasl aHanu3a W OOOOIICHHS OTECYSCTBEHHOTO M
MEXIYHApOJAHOTO OMbITa B 00JacTH pa3padOTKH M peau3allid  allfOPUTMOB
MaTeMaTHYeCKUX Mojeield Ha 0a3e s3bIKOB IMPOIPaMMHPOBAHUS W TIAKETOB
MIPUKJIAIHBIX TIPOTPAMM MOJICIIUPOBAHHUSI

HIIK-7.15 (A/01.5 dp.1 3H.) [esaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AQHAJIMTUYCCKOTO  XapakTepa, NPEANoJiaralollliuX BBIOOP H  MHOr00Opasme
aKTyaJbHBIX CIIOCOOOB PEIICHUS 33]]a4 MaTeMaTHYEeCKOTr0 MOJISIIMPOBaHUs Ha Oa3e
SI3BIKOB IMPOTPAMMHPOBAHUS M MTAKETOB IPUKIIATHBIX MPOTPAMM MOJICIIMPOBAHUS

YMmerb UIIK-7.16 (D/03.6 ¥Y.l1) Hcnonb30BaTh CYIIECTBYIOIIME THIIOBBIC PEIICHHUS M
11a0JIOHBI, COBPEMEHHBIE METOJbl pPa3pabOTKU U pealu3allid KOHKPETHBIX
AITOPUTMOB MaTEMaTHUYECKUX MOJeNiell Ha 0a3e S3bIKOB IMPOTPAMMHUPOBAHUS U
[AKeTOB MPUKJIAHBIX POrPaMM MOJIEIUPOBAHUS
UIIK-7.17 (D/03.6 VY.2) IlpuMeHSATh METONBI M CPEICTBA IMPOCKTUPOBAHUS
IPOrpaMMHOI0 oOecreueHusi, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HPOTPAMMHBIX
uHTepPECOB  TpU peaau3alid KOHKPETHBIX alTOPUTMOB MAaTE€MaTHYECKHX
Moenen
NIIK-7.18 (C/16.6 ¥Y.1) KogupoBats Ha sI3bIKax MPOTPaMMHUPOBAHUS aITOPUTMBI
MaTeMaTHYeCKUX MojeIen

Baaners

Pe3ynpraTel 00y4eHUs MO AMCHUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOH U CAMOCTOSITEIEHOM paOOThI 00YUJaIOIIMXCS B COOTBETCTBHH C YTBEPKICHHBIM
y4€OHBIM IIIIAHOM.

WHaukatopel  JOCTMOKEHHS  KOMIIETEHIIMH  CYMTAIOTCS  CPOPMHUPOBAHHBIMH  TIPU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

2. CTpyKTYypa M coepKaHue TUCUUILTHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BHAaM padoT

OOm1ast TpyI0EMKOCTh TUCIHUIUTHHBI COCTaBIseT 2 3a4. e1. (729acoB), X pacrpeneneHue
0 BUJIaM paboT MPECTaBIeHO B TaOIMLIEe

CemecTpsl
Bup yueOHoii padoThl Beero (yachl)
HacoB

KonTakTHas padora, B TOM 4ncie: 40,2 | 40,2

AyIMTOpHBbIE 3aHATHS (BCEro): 34 34

3aHsTHsI JIEKIMOHHOIO THIA 16 16

JlaGopaTopHbIe 3aHITHS 18 18

3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,

MIPaKTUYECKHUE 3aHSTHSI)

HNnas koHTakTHas padora: 6,2 6,2

KonTtposns camocrositensHoit paboTsl (KCP) 6 6

[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 31,8 | 318

Kypcosas paboma

IIpopabomka yuebHozo (meopemuueckozo)
Mamepuana




Buinonnenue unousuoyanbhvix 3a0anuil
(nooecomoska coobujenull, npezeHmayuii)

Pegepam
IToaroroBka K TEKyIeMy KOHTPOJTIO
KouTtpoJs:
IToaroroBka K 3K3amMeHy
qac. 72 72
B TOM YHCJIE
O01mas Tpya0eMKOCTh KOHTAKTHAasA 40,2 | 40,2
pabora
3a4. eJ1 2 2

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenue Bu0oB yueOHOM pabOThl M UX TPYAOEMKOCTH I10 pa3fiesiaM IUCIUILTAHEI.
Pasnensl (TeMbl) TUCIUILIMHBI, H3Y4aeMbIe B 5 cemecTpe

KoJyimyecTBO 4acos
Bueayn
Ne HaumenoBanue pazaesoB (Tem) Beero AyaurtopHas paéora “TO:Ha
padoTta
Ja m3 JIP CPC
1 2 3 4 5 6 7
1. | ®opmanpHOE npescTaBieHue rpagos
2. | JIpeBOBUIHBIE CTPYKTYPHI
3. | Cpsi3aHHbIC U HECBsI3aHHBIE I'padbl
4. | Ilotoku
5. | IlogroToBka K cade u caada 3adera
6.
7.
8.
9.
HUTOI'O no pasaenam IMCHHILIMHBI 16 18
KonTposns camoctositensHol padotsl (KCP) 6
[Tpomesxyrounas arrecrauus (MKP) 0,2
[ToaroToBka K TEKyIIEMY KOHTPOJIIO
OO01masi Tpy10eMKOCTh IO M CUMILIHHE 72

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3ausmus, CPC —

camocmosmeilbHas pa6oma cmydel—tma

2.3 Conep:xanue pa3iesioB (TeM) THCHUNIHHBI
2.3.1 3ansaTHS JIEKIITMOHHOT0 THIIA

®opma
Ne HaumeHoBaHue pa3jeiia (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKyllero
KOHTPOJIsI
1 2 3 4
1 ®opmansHoe npeacrasiaeHue | [louck B rimyouny. Ilouck B mupuny.
| rpadoB Tononornyeckast COpTUPOBKA.

dopMaIbHOE TTPEACTABIICHUE
) rpa¢os

AJITOpUTM NIOMCKA KOMITOHEHT CBSI3HOCTH B
rpage. [IpoBepka rpada Ha aUKIMYHOCTh
¥ HaxokaeHue 1ukiia. [lonck koMnoHeHT
CHJIBHOW CBSI3HOCTH, IOCTPOCHUE




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyIL)uero
KOHTPOJIsA
1 2 3 4
KOHJIeHcaluu rpada.
3 ®opmanbHOe npeacrasineHue | ITouck Mmoctos. [lonck Touek cowieHeHus .
| rpadoB ITorck MOCTOB B peXKHME OHJIANH.
JIpeBOBUIHBIE CTPYKTYPBI HaxoxeHne kparyaiux myren ot
3a[JaHHOW BEPILMHBI 10 BCEX OCTAIBHBIX
BEPUIMH AITOPUTMOM [[eHKCTpBI.
" Haxoxnenue kpaTyailimx myTeit ot
3aIaHHOM BEPILIUHBI 10 BCEX OCTaJIbHBIX
BEPLINH AJITOPUTMOM
JleWiKCcTpBl 17151 pa3peKeHHbIX TpadoB.
Aunroput™m @opaa-bennmana.
CBsi3aHHBIE U HECBSI3aHHBIE Anroputm JleBuTa HaxX0XKICHUS
rpadsl KpaT4alluX MyTel OT 3alaHHOM BEpLIMHbI
c JI0 BCEX OCTaJIbHBIX BEPLIMH. AJITOPUTM
' ®nona-Yopiieia HaX 0K ICHUS
KpaTyailux IyTel MEX1y BCEMH ITapaMu
BEpLIUH.
6. CBsi3aHHBIE U HECBSI3aHHBIE Kparuaiimme mytu GuKCHpOBAHHOH JUTHHBI,
rpadsl KOJINYeCTBA MMyTel (PUMKCUPOBAHHOM JUIMHBI.
;| CBsi3aHHBIC 1 HECBA3AHHBIC MuHHMalbHOE OCTOBHOE JEPEBO.
| rpadsr Anroputwm [Ipuma.
g | CBA3AHHBIC H HECBS3AHHbIC MuHHMabHOE OCTOBHOE JEPEBO.
| rpadb Anroputm Kpyckana.
CucreMa HenepeceKarIMXCsl MHOXKECTB.
o | Moroxu MuHMManbHOE OCTOBHOE JIEPEBO.
AnroputMm Kpyckaina ¢ cucremon
HEIEPECEKAOIMNXCI MHOXKECTB.
10.
11.
12.
13.
14.
15.
16.

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - evinoanenue kypcosozo npoexma, KP - kypcogot
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npegycmoTpeHbl

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - evinoanenue kypcosozo npoexma, KP - kypcogot
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.3 JIaGopaTopHbIe 3aHATHS



®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmenoBaHue 1a060paTOpHBIX padoT TeKyLIero
KOHTPOJISI
1 2 3 4
1 ®dopmansHOe npeactasiaenue | [Touck B riryouny. [louck B mmpuny.
| rpadoB Tomnonoruueckas COpTUPOBKaA.
(DOpMaJ'IBHOG MpEaACTaBJICHUEC AJ'IFOpI/ITM ITIOMCKAa KOMIIOHCHT CBA3HOCTH B
rpa¢oB rpage. [IpoBepka rpada Ha aUKIMYHOCTH

Y HaxoKJeHue nukia. [fonck KoMmoHeHT
CUJIBHOW CBSI3HOCTH, IIOCTPOCHUE
KOHJIeHcaluu rpada.

PopManbHOE IPEICTABICHUE

ITouck mocToB. [Touck TOUEK COUwICHEHN.

> rpa¢oB ITorck MOCTOB B peXXHME OHJIANH.
JIpeBOBUIHBIE CTPYKTYPBI HaxoxeHne kparyaimmx myren ot
3a[JaHHOW BEPILMHBI 10 BCEX OCTAIbHBIX
BEpUIMH AITOPUTMOM [[eHKCTpBI.
4 Haxoxnenne kpaTyaliumx nyreu ot
3aJIaHHOM BEPLIMHBI 10 BCEX OCTaJIbHBIX
BEPILNH aJITOPUTMOM
JleWiKCTpBI 17151 pa3peKeHHbBIX TpadoB.
Anroputm @opaa-bennmana.
CBsi3aHHBIE U HECBSI3aHHBIE Anroputm JleBuTa HaxX0XKIEHUS
rpadsl KpaT4yallIuX MyTel OT 3alaHHOM BEPLIMHbI
5 JI0 BCEX OCTaJIbHBIX BEPUIMH. AJITOPUTM
Onona-Yopiienia HaX 0K ICHUS
KpaTyailmx IyTel MEX1y BCEMH ITapaMu
BEpILINH.
6. CBs13aHHBIEC U HECBSI3aHHBIC Kparuaiimme nytu ¢puKCupoOBaHHOM JUTMHBI,
rpadsl KOJIMUECTBA MyTel (UKCHPOBAHHOM JJTHHBI.
;| CBsi3aHHBIC 1 HECBA3AHHbIC MuHHMalbHOE OCTOBHOE JEPEBO.
" | rpadsr Anroput™m [Ipuma.
g | CBA3AHHEIC H HECBS3AHHbIC MuHHMabHOE OCTOBHOE JEPEBO.
| rpadb Anroputm Kpyckana.

9. IToToxn

CucreMa HEMepeceKaroIUXCsl MHOXKECTB.
MuHMManbHOE OCTOBHOE JIEPEBO.
AnroputMm Kpyckaina ¢ cucremon
HENEePEeCeKaAIIUXCS] MHOXKECTB.

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue Kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - xonnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

He npeaycmoTpeHsl

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeyeHusl AJIs1 CAMOCTOATEIbHONH padoThI
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

No Bung CPC

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUEHUS TUCITUTIITAHBI
IO BBITIOJIHEHUIO CAMOCTOSITENILHOM paOOThI

1 2

3




1 |UzyueHHue Meroanueckue ykasaHus II0 OpPraHU3ALMM CaMOCTOSTEIbHON
TEOPETUYECKOT O paboThI CTY/AEHTOB, YTBEPKJCHHbIE kadenpoit
Martepuaa nHGOPMAMOHHBIX TeXHoIorui, mpotokoa Nel or 30.08.2019

2  |Pewmenue 3agau Mertoauueckue yka3zaHUs 10 OpraHu3alMd CaMOCTOSITEIbHON

paboThI CTYJECHTOB, YTBEPK/ICHHBIE kadenpoit
nH(pOPMaIMOHHBIX TeXHOJOTHH, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocraBistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

JJist U1 ¢ HapYIICHUSIME 3PCHUS

— B MieyaTHOM popme yBeIHMUeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4atHoi (hopme Ha si3bike bpaiis.

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJIOTUH
B coorserctBuM ¢ TpeboBanusmMu PI'OC B mporpamma JUCHMIUIMHBI MIpEeIyCMaTpUBAET
UCTIONB30BaHNE B y4yeOHOM TIIpoliecce CIeTyIONIMX 00pa3oBaTelbHbIE TEXHOJIOTUHU: YTECHUE
JEeKIMA C HCMOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOIMH; METOJ MalblXx Tpymnm, pa3dop
NPaKTUYECKUX 3a/1a4 U KEHCOB.
ITpu oOyueHMH UCTIONB3YIOTCS ClEAYIOIINe 00pa3oBaTeIbHbIE TEXHOIOTUN:

— TexHonoruss KOMMYHHKaTMBHOTO OOyueHHMss — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOi, HEOOXOIMMOM AJist
a/IanTallMi K COBPEMEHHBIM YCIOBUSAM MEXKKYJIbTYPHONH KOMMYHHUKAIIUH.

— TexHonorus pazHoypoBHeBoro (auddepeHnnpoBaHHOr0) OO0y4YeHHUsT — MpeAroiaraer
OCYIIIECTBIICHHE TO3HABATEIILHOW NEATEIFHOCTH CTYACHTOB C YYETOM WX HWHAWBUIYAIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noreHnman. Co3gaHne W WCIOJIh30BAHWE TUATHOCTUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOU
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MOIYJIBHOTO OOyYeHUS — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JTUCIIUIUIMHBI HA IOCTAaTOYHO aBTOHOMHBIE pa3/iesibl (MOAYIH ), MHTETPUPOBaHHBIE B OOIINI KypC.
— HWudopmannonno-koMmmyHukanmonusle TexHojoruun (MKT) - pacmmpsor pamxu

00pa30BaTeNLHOTO MpOIlecca, MOBBIMIAS €ro MPAaKTUYECKYI HAIPaBIE€HHOCTb, CHOCOOCTBYIOT
MHTECHCU(PHUKAIIMH CaMOCTOSITEIbHOM pabOThl ydal[MXcss M TOBBIIMIEHUIO [O3HABATEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOIOTHI:

— TexHomorus HCIOJb30BaHUS KOMIILIOTCPHBIX IIpOTpaMM — MO3BOJIACT 3(1)(1)CKTI/IBHO
JOIMOJIHUTB MTPOLECC 06yquI/151 SA3BIKY Ha BCCX YPOBHAX.
- HHTCpHCT-TCXHOJ’IOF U — TIMPCAOCTABIAIOT MMHUPOKHE BO3MOXKXHOCTH I TIOHMCKa

uH(popMalnu, pa3pabOTKU HAyYHBIX IPOEKTOB, BEICHUS HAyYHBIX HCCIEAOBaHUN.

— TexHonoruss WHAUBUAYAIH3alUH OOYYEHHS — IOMOTaeT pPeaJr30BbIBATH JMYHOCTHO-
OPUCHTHUPOBAHHBI TOAXOJ, YYHUTHIBas WHIUBHIyaJbHBIE OCOOCHHOCTHM M MOTPeOHOCTH
YYAIIHAXCS.




— IlpoexkTHast TexHOJIOTMS — OpPUEHTUPOBAHA Ha MOJCIUPOBAHUE COLIMAIBHOTO
B3aUMOJICUCTBUS YYAIUXCSA C LEJIBIO PEIICHHsS 3aJadd, KOTOpas OIpeAeisaeTcs B paMKax
npo¢ecCHOHATBLHON MOATOTOBKH, BBIAEISSA Ty WIM HHYIO IPEIMETHYIO 00J1aCTh.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT MJIEI0 B3aUMHOIO OOy4YeHHs,
OCYIIECTBJISII KaK MHAMBUAYAJIbHYIO, TaK U KOJUIEKTUBHYKO OTBETCTBEHHOCTb 32 DEILLIEHUE
y4eOHBIX 3a7a4.

— MHrpoBas TexHOIOrUs — MO3BOJIAET PA3BUBATh HABBIKA PACCMOTPEHHsS psifia BO3MOKHBIX
CHOCO0OB pelIeHUsl MPoOJIeM, aKTUBU3UPYS MBIIUICHUE CTYICHTOB U PACKPbIBasi JTMYHOCTHBIN
NOTEHLHAJ Ka)XKI0T0 Y4aIlerocs.

— TexHonorust pa3sBUTHS KPUTUYECKOI'O MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JHMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCA K HH(POPMALUHU, YMEHHUIO
0TOMpaTh UH(OPMALMIO I PELICHHs IOCTAaBIEHHON 3ajauu.

KommiekcHOe MCroibp30BaHUE B y4eOHOM IPOLIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJHUPYIOT JINYHOCTHYIO, WHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEJIbHBIC
IPOIIECCH, CHMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JOJDKEH O00JIagaTh
Oyaymuii CrieluanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHAsI ACATEIbHOCTh CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/IEPA, HAIIPaBJICHHAs Ha pellieHre 001el 3ajauu MyTEM TBOPUYECKOTO CI0KEHHUS
pe3yJIbTaTOB WHIMBUAYAIbHONM pabOThl YJIEHOB KOMAaHJbl C JCJIEHUEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH,;

— IPOEKTHAas TEXHOJIOTUS - HHAMBUYyaIbHAsl UM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
pacIpeneiIeHHI0 U CUCTEMAaTU3allud MaTepuaa 110 ONpeIeICHHON TeMe, B PE3yJIbTaTe KOTOPOU
COCTaBIISIETCS IPOEKT;

— aHaNu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYallMi, MMEBIINX
MECTO B COOTBETCTBYIOILEH 00JacTH MPO(EeCCHOHATBHON NEATEeIbHOCTH, U MOMCK BapHaHTOB
Jy4YIIUX PELICHUN;

— Pa3BUTHE KPUTHUECKOTO MBIIUIEHUS — 00pa3oBaTebHast JesITeIbHOCTb, HallpaBJIeHHas Ha
pasBUTHE Y CTYJCHTOB Pa3yMHOTr0, pe(IeKCHBHOTO MBIIIICHHSI, CTIOCOOHOTO BBIIBUHYTh HOBBIE
UJEeU U YBUJIETh HOBbIE BO3MOXKHOCTH.

[Tonxon pa3bopa KOHKpPETHBIX 3ajjad M CUTYyalMil [IMPOKO MCIOJB3YyeTcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMHM BO BpeMs JIEKIUH, JaOOpaTOpHBIX 3aHIATUH W aHaIu3a
pe3yJbTaTOB CaMOCTOSTENBbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO MPU HCCIEAOBAaHUMU H
pELIeHNH KaX/10i KOHKPETHO! 3a1a4u UMEEeTCs, KaK ITPaBUII0, HECKOJIBKO METOIOB, a 3TO TPeOyeT
pa3bopa 1 OIIEHKH L1eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJHYeCTBO
Hcnonb3lyemMble HHTEPAKTUBHBIE 00pa30BaTe/IbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
4acoB
[IpakTrueckue 3aHATUA B pexuMax
JI, JIP, I13 | B3aUMOJEHCTBUS «IIpenoAaBareiib — CTYIAEHT» U 4
«CTYIEHT — CTYAEHT»
Hroro 4

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsmus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tewmbl, 3a1anusg ¥ BOIPOCHI JJI CaAMOCTOSITENIbHOM paboThl MpU3BaHbl CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMHM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh W YIIyOJIATh 3HAHMS,
IIOJIy4YEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Toxxox pazdopa KOHKPETHBIX CUTYallMi IIMPOKO UCTIOIB3YETCsI KaK MPEroaaBaTesieM, TaK
U CTyJIEHTaMHU IPU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHONW PaOOTHI.



JInst uI; ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI IPEIYCMOTPEHA OpTraHU3aIMs
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM AJIEKTPOHHON TOYTHI.

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara;

— B mieyaTHoi opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

Jist A ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C NCIIOJIB30BAHNEM HJICKTPOHHOMN TTOYTHI.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

4. OIIeHO‘-IHbIe U METOANYECCKUC MaTepI/IaJ'II)I
4.1 OueHouyHble cpeAcTBa UIA TeKYyNIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTAllUN

OrneHoYHBIE CpelCcTBa MNpEJHA3HAYeHBI Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUI 00y4arolMUXCsl, OCBOMBIIUX NPOrpaMMy Yy4YeOHOH JMCUMUIUIMHBI «HA3BaHHE
JICITUTUTAHBD.

OrneHoYyHBIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TEKYIIero
KOHTPOJIS B (hopMe TECTOBBIX 3a/JaHU, TOKJIAJa-TIPE3CHTAIMN 0 MPOOIIEMHBIM BOIIPOCAM,
pPa3HOYPOBHEBBIX 3aJlaHHid, POJICBOM WIpPbI, CUTYAIlMOHHBIX 3ana4 (yka3aTb WHOE) U
NPOMEKYTOYHON aTTecTanMu B GOopMe BOMPOCOB U 3aJaHMil (yKa3aTb MHOE) K HK3aMeHY
(muddepeHIMpoBaHHOMY 3aUeTy, 3a4eTy).

OrneHoUHBIE CpencTBA Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOMOJHUTENFHOE BPEeMs /IS OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TIPOIEIypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienrypa orneHHBaHUsI pe3yJIbTAaTOB OOYYCHHs WHBAIUAOB M JIMI] C OTpPAaHHYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B mieyaTHOU popme yBeTHMUEHHBIM HIpU(TOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17is U1 ¢ HapYIICHUSIMH CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 T C HApYIISHUSIMH OTIOPHO-IIBUTATEIBHOTO arapara:

— B Ie4aTHoi (opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.



HaHHI)II;'I MNEPCUCHb MOXKCET OBITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA

o0yyJarouuxcs.
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CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTrTreCcrTalmum
HpnMep 3alav TEKYIIEro KOHTPOJIsi .11360paT0prle 3aJJaHuA

PeanuzoBath Ha si3bIKe C++ anropuT™ MOUCKA B TIIyOUHY.

PeanuszoBats Ha s3bIke C++ aJITOPUTM NOUCKA B LIMPUHY.

PeanuzoBath Ha s3bIke C++ alNropuT™ TONOJIOTMUECKON COPTUPOBKH.

PeannzoBath Ha s3pike C++ anropuT™ MoMcKa HAMMEHbILETro OOLIEro MpeKa.
PeanuzoBath Ha s3pike C++ alNropuT™M MOCTPOEHUS CHUCTEMBI HENEPECEKAIOLIUXCS
MHOKECTB.

PeanmuzoBath Ha si3p1Ke C++ aNrOpPUTM MOMCKA KOMIIOHEHT CBSI3HOCTH B rpade
PeanuzoBath Ha si3pike C++ aaropuT™ NpoBepKkHu rpada Ha alUKIMYHOCTh U HAXOXKACHUE
LUKJIA.

PeanuzoBath Ha A3bIke C++ aIrOpUTM MOUCKA KOMIIOHEHT CUJIBHON CBA3HOCTH
PeanuzoBath Ha s3bike C++ alropuT™ NOCTPOEHUS KOHJAEHCcAluu rpada.

PeanuzoBath Ha s3pike C++ aNropuT™ MoMcka MOCTOB B HEOPUEHTHPOBAHHOM Tpade
PeanuzoBath Ha s3pike C++ alIropuT™M NoUcKa TOUEK COUJICHEHUS.

PeanuszoBars Ha s3bike CH++ anropuT™M HaxOKICHMS KpaT4aWlIUX IYyTEH OT 3aJaHHOU
BEPLIMHBI 10 BCEX OCTAJIbHBIX BEPUIMH AITOPUTMOM JI€HKCTpHI.

PeanmzoBats anroputm ®opaa-bennimana Ha si3pike C++.

PeamuzoBate Ha s3pike C++ anroputm JleBuTa HaxOXAE€HUS KpaTyallIMX IyTed oT
3a[JaHHOW BEPIMHBI 10 BCEX OCTAJIbHBIX BEPILIUH.

PeanuzoBate Ha s3bike C++ anroputm @moiina-Yopiiemna HaXOXACHHUS KpaT4alIIux
IyTel MEXy BCEMH ITapaMH BEPLINH.

PeanmzoBate Ha s3pike CH++ anropuTM MoOMCKAa KpaTdyaWlIMX IyTed (UKCHPOBAHHOM
JUIMHBL,.

PeanuzoBath Ha s3b1ke CH++ aNropuT™ NoMcCKa KOJIMYECTBA MyTeH (PUKCUPOBAHHOM JUIMHBI.
PeanuszoBats anroputm [Iprma nomcka MUHMMaJIBHOTO OCTOBHOIO JIepeBa Ha si3bike C++.
PeanmmsoBate anroputm Kpyckana moncka MUHHMAJIbHOTO OCTOBHOTO JIEpEBA HA SA3BIKE
C++.

PeanuzoBath Ha a3bike C++ alNropuT™M HaX0KI€HUSI KOJIMYECTBA OCTOBHBIX JIEPEBBEB.
PeanuzoBath Ha s3pike C++ anropuT™ HaxoxaeHus Ditneposa nmytu 3a O (M).
PeanuzoBath Ha a3bike C++ anroput™m KyHa HaxoxaeHUs: HauOOJIbIIEro MapOCOYETAHUS B
JBYJOJIBHOM rpade.

PeanuszoBathb Ha s3b1ke C++ alrOpUTM MPOBEPKH rpada Ha ABYI0JIbHOCTD

PeanuzoBath Ha si3p1ke C++ anroput™ pazoueHus rpada Ha JBe J0JH.

PeanuzoBarb Ha s3pike CH++  anroputM OIMOHJCAa HaXOXKJIEHUS HAUOOJbILIEro
napocoYeTaHus B POU3BOJIBHBIX Ipadax

Peamu3oBare Ha s3pike CH++ anroputm doppa-dankepcoHa NOMCKA MAaKCUMaIbHOTO
MOTOKA Ha Tpade.

Iloka3aTen, KpUTEPHHU U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH UM

CooTtBeTcTBHE HOPOIrOBOMY VPOBHI) OCBOCHUS KOMIIETECHIITMHU MIaHUPYEMbIM

pe3yabpraTaM o0y4eHHs M KPUTSPHSIM UX OLCHUBAaHUS (OLICHKA: YAOBJIETBOPUTEIBHO /324TEHO):
IIK-4 Cnoco0eH NpHMeHSAThL COBPeMeHHble HWH(OPMAIMOHHBIE TEXHOJOTMH NPH

NMPOeKTHPOBAHNH, PeaTu3alun, OlleHKe KayecTBa U aHAIN3a 3PpPeKTHBHOCTH
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NPOrpaMMHOr0 oGecrieyeHus1 JAJsl pellieHus 321a4 B Pa3jJHYHbIX NMpPeIMeTHBIX

olJacTsix
HIIK-4.1 (D/03.6 31.2) TumnoBblie pemieHus, OMOIUOTEKH MPOTPAMMHBIX MOJTYJICH,
mabioHbl,  KJacchl ~ OOBEKTOB,  WH(MOPMAIMOHHBIE  TEXHOJOTHMH  TPU
MPOEKTUPOBAHUH, pealu3aliy, OLEHKEe KadecTBa M aHanu3a 3((EKTUBHOCTU
MPOrPaMMHOTO OO0ECIIeUeHUsT NI PEIICHUs 3a7ad B Pa3IUYHBIX TPEIMETHBIX
o0nacTax
NIIK-4.2 (D/03.6 3u.3) MeToasl U cpeacTBa,COBPEMEHHBIE HMH(POPMAIMOHHBIE
TEXHOJIOTUHU MTPOEKTUPOBAHUS IPOrPaMMHOr0 00ecreueHus AJIsl pelIeHus 3a1a4 B
Pa3IMYHBIX MPEIMETHBIX 00JIACTIX
HIIK-4.4 (D/03.6 3H.5) MeTtonbl U cpencTBa MPOCKTUPOBAHHS IMPOTPAMMHBIX
UHTEP(EICOB PH PEIICHUH 337249 B PA3IMYHBIX MPEIMETHBIX 00JIACTIX
NIIK-4.5 (C/16.6 31.2) UHCTpyMEHTBI, METO/IbI U COBpEMEHHBIE HH(POPMaITMOHHBIE
TEXHOJIOTUH NMPOEKTHUPOBaHUs U nu3aiina NC
NIIK-4.7 (C/16.6 31.5) [IpenmeTHas 061acTh aBTOMATU3AIMH NIPU PELICHUH 3a/1a4
B Pa3JIMYHBIX TPEIMETHBIX 00JIACTIX
NIIK-4.17 (A/01.5 3n1.1) Lenu u 3agaun NpoBOIMMBIX HCCIIEI0OBAHUMN U pa3paboToK
IIPY PEIICHUH 33]1a9 B Pa3IMYHBIX IPEIMETHBIX 00JIACTAX
NIIK-4.18 (A/01.5 3n.2) Mertoasl aHanu3a U OOOOIICHHS OTEYSCTBEHHOTO M
MEX1YHapOAHOIO OIbITa 00J1aCTU NHPOPMAITMOHHBIX TEXHOIOTHH

NIIK-4.24 (C/16.6 ¥Y.1) KogupoBath Ha si3bIKax MPOrpaMMHPOBAHUS
UIIK-4.26 (A/01.5 V¥.3) IIpumeHATh COBpEeMEHHBbIE METOJbl aHajdh3a Hay4dHO-
TEXHUYECKOH HH(OpMaIIu

NIIK-4.27 (D/03.6 Ta.2) IlpoexkTtupoBaHue CTPYKTYp JAHHBIX IpH
NPOEKTUPOBAHUY, PEANN3aIl IPOTPaMMHOT0 00ecTieueH s ISl PEIeHHs 33134 B
Pa3IUYHBIX MPEAMETHBIX 00IaCTIX

NIIK-4.30 (A/01.5 Tn.2) Coop, oOpaboTka, aHAIKU3 U 00OOIIEHHE TEPETOBOTO
OTEUECTBEHHOTO ¥  MEXIYHAapOTHOrO OIbiTa B OOJAaCTH COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJIOTHIA

Crnoco0eH MCNOIb30BAaTh COBPEMEHHbIE METOAbl Pa3padOTKH M peaju3anuu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTH4YeCKHX MoJesieii Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHMSA M MAKETOB MPUKJIAJAHBIX IPOrPaMM MO/1eIHPOBAHUA
NIIK-7.1 (D/03.6 3H.1) IlpuHUUOB MOCTPOEHUS APXUTEKTYpPhl MPOrPAMMHOTO
o0ecreyeHrss U BUAbI apXUTEKTYpPhl MPOrPAMMHOIO 00ECIeYeHusl, COBPEMEHHbIE
METOJIbl Pa3pabOTKU U peajn3aluyd KOHKPETHBIX alrOPUTMOB MaTeMaTHYECKUX
Mojeen

NIIK-7.2 (D/03.6 31.2) Tunossle pemieHus, 0MOIMOTEKH MPOrPpaMMHBIX MOJYJIEH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCHOJb3yeMble MHpU pa3paboTKe U pean3aluu
KOHKpPETHBIX ~ aJIfOPUTMOB  MaTeMaTHYeCKHMX Mojeneil Ha 0a3e  SI3bIKOB
IPOrpaMMUPOBAHUS U MAKETOB MPUKJIAJHBIX MPOTPaMM MO/IETHUPOBAHUS

NIIK-7.4 (C/16.6 3u.1) S3bIku mporpaMMHpoOBaHusl U paboOThl ¢ 0a3aMu JaHHBIX
IIPU pean3alyu alroOpuTMOB MaTEMAaTHUYECKUX MOJIeNen

UIIK-7.6 (C/16.6 3n.4) Bo3moxnoctu HWC, peanmu3yroniein aaropuTMbl
MaTEMaTHYECKUX MOJENEN

NIIK-7.9 (C/16.6 31.8) OcHOBBI MpOrpaMMHUPOBAHUS PU peATU3AIIH aITOPUTMOB
MaTeMaTHYECKUX MOJENEH

HIIK-7.10 (C/16.6 3H.9) CoBpeMeHHBIE OOBEKTHO-OPUECHTUPOBAHHBIC SI3BIKH
MPOrpaMMHUPOBAHUS TPHU peau3alliil KOHKPETHBIX aJTOPUTMOB MaTEeMAaTHYECKUX
MoJeen



YMmeThb

Baaners

HIIK-7.11 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYPHBIC S3BIKU MPOTPAMMHUPOBAHMS
MIPY peaTU3alii KOHKPETHBIX allTOPUTMOB MaTEMaTHIECKUX MOJICICH

HIIK-7.14 (A/01.5 3n.2) Metonasl aHanu3a W OOOOIICHHS OTECYSCTBEHHOTO M
MEXIYHApOJAHOTO OMbITa B 00JacTH pa3padOTKH M peau3allid  allfOPUTMOB
MaTeMaTHYeCKUX Mojeield Ha 0a3ze S3bIKOB IMPOrPAaMMHPOBAHUS M ITaKETOB
MPUKJIAIHBIX IPOTPaMM MOJISITHPOBAHUS

HIIK-7.15 (A/01.5 dp.1 3H.) [esaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AQHAJIMTUYCCKOTO  XapakTepa, NPEANoJiaralollliuX BBIOOP H  MHOr00Opasme
aKTyaJIbHBIX CIIOCOOOB PEIICHUS 33]]a4 MaTeMaTHYECKOTo MOJICITUPOBaHMs Ha Oa3e
SI3BIKOB MMPOTPAMMHUPOBAHMS M TTAKETOB MPUKIIATHBIX MPOTPAMM MOCIUPOBAHUS

NIIK-7.16 (D/03.6 VY.1) Hcnons3oBaTh CYIIECTBYIOIINE THUIIOBBIE PEIICHUS H
11a0JIOHBI, COBPEMEHHBIE METOJbl pPa3pabOTKU U pealu3allid KOHKPETHBIX
QITOPUTMOB MaTEMaTHUYECKUX MoJeNieii Ha 0a3e S3bIKOB MPOTPAMMHUPOBAHHS M
[AKeTOB MPUKJIAHBIX POrPaMM MOJAEIHPOBAHUS

UIIK-7.17 (D/03.6 VY.2) IlpuMeHSATh METONBI M CPEICTBA IMPOCKTUPOBAHUS
IPOrpaMMHOI0 oOecreueHusi, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HPOTPAMMHBIX
uHTeppECOB  NpU peanu3alid KOHKPETHBIX aJTOPUTMOB MaTeMaTHYECKHUX
Moenen

UIIK-7.18 (C/16.6 ¥Y.1) KogupoBarhs Ha sI3bIKax MPOTPaMMHUPOBAHHS aITOPUTMBI
MaTeMaTHYeCKUX MojeIen

Cootsercterie  0A30BOMY _YPOBHI)  OCBOEHMS KOMIIETEHIUH  IUIAHMPYEMBIM
pe3ysbTataM oOydeHHUs B KPUTEPUSAM HX OIIEHHBAHHUS (OIIEHKA: XOPOIIO /3aYTEHO):

IIK-4

3HaTh

YmMmeThb

CnocodeH NMpHUMEHATH COBpPeMeHHble HH(OPMALNMOHHBIE TEXHOJOTHMM TNPH
NPOEKTHPOBAHUM, PeaTu3aluu, OlleHKe Ka4ecTBa U aHAIU3a d(PPeKTUBHOCTH
MPOrpaMMHOI0 ofecrnevyeHus 1Jisl pellleHUs 321a4 B Pa3jJMYHbIX MpeIMeTHbIX
obJacTsx
NIIK-4.1 (D/03.6 3H.2) Tunossle penieHus, 0MOIMOTEKH MPOTrPaMMHBIX MOJYJIEH,
mabJaoHbl,  KJIacchl ~ OOBEKTOB,  HMH(QOPMAIIMOHHBIE  TEXHOJOTMH  TIpH
MPOEKTUPOBAHNY, pPEATHM3allii, OLEHKE KadecTBa W aHaim3a 3((HEeKTUBHOCTH
MPOrPaMMHOTO oOOecTeueHusl s pelieHds 3a7ad B Pa3TUYHBIX MPEIMETHBIX
o0macTsax
NIIK-4.2 (D/03.6 3u.3) Metoasl u CpeACTBa,COBpEMEHHBIE HH(MOPMAIMOHHBIC
TEXHOJIOTUU TIPOSKTHPOBAHUS MMPOTPAMMHOTO 00ECTICUeHHs IIsl PEeIIeHHS 3a/1a4 B
Pa3IMYHBIX MPEIMETHBIX 00JIaCTAX
NIIK-4.4 (D/03.6 3H.5) Mertoabl U cpeacTBa MPOEKTUPOBAHUS MPOTPAMMHBIX
uHTep(ECcoB MpH PEIICHUH 3a7a4 B PA3IHYHBIX IPEIMETHBIX 00IaCTIX
NIIK-4.5 (C/16.6 31.2) UHCTpyMEHTBI, METO/IBI M COBPEMEHHBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH MPOESKTHPOBaHUS U nu3aiina NC
NIIK-4.7 (C/16.6 31.5) [IpeameTHas 001acTh aBTOMATHU3AIUHN TIPH PEIICHUH 337124
B PA3IMYHBIX PEIMETHBIX 00JIACTIX
NIIK-4.17 (A/01.5 3n.1) Llenu u 3ama4u MPOBOIUMBIX UCCIIETOBAHHM U pa3padOTOK
MIPH PEIICHUH 33]]a4 B Pa3IMYHBIX TPEIMETHBIX 00JIaCTAX
NIIK-4.18 (A/01.5 3n.2) Mertoasl aHanu3a W OOOOIIEHHS OTEYECTBEHHOTO M
MEXIYHApOAHOTO OTbITa 001acTH HHGOPMAITMOHHBIX TEXHOIOTHIA

NIIK-4.24 (C/16.6 ¥Y.1) KogupoBath Ha sI3bIKaxX MPOrpaMMHPOBAHUS
NIIK-4.26 (A/01.5 ¥.3) IlpuMeHATh COBpEMEHHBIE METOAbl aHAIM3a HAy4YHO-
TEXHUYECKOH HH(pOpMaIu



Baagern

IK-7

3HaTh

YMmerhb

Biaagers

UIIK-4.27 (D/03.6 Ta.2) IlpoekTHpoBaHHWe CTPYKTYp JaHHBIX TIpHU
MPOSKTHUPOBAHUH, pPEATU3aIlUH IPOTPAMMHOT0 00ECIIEUEeHUS JIJIsl PEIICHUs 3a71a4 B
Pa3NUYHBIX TPEIMETHBIX 00JIacTAX

NIIK-4.30 (A/01.5 Tn.2) C6op, oOpaboTka, aHAIM3 B OOOOIICHUE IEPEAOBOTO
OTEYECTBEHHOIO W  MEXAYHAPOJHOTO OIbITa B O0JIACTH  COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJIOTHIA

Cnoco0eH ucnojib30BaTh COBpeMEHHbIe METOAbl Pa3padOTKU U peaju3aluu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTHYeCKHX MoJeseil Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHMSA M NAKETOB NPUKJIAJAHBIX IPOIPAMM MO/eTUPOBAHUSA
UIIK-7.1 (D/03.6 3n.1) IIpuHOMITEI MOCTPOEHUS APXUTEKTYpPHl MPOrPAMMHOIO
obecrneyeHnss U BUAbI apXUTEKTYpPbl IPOrPAMMHOI0 00ECIeUeHUs], COBPEMEHHbIE
METOJIbl pa3pabOTKU U peajau3aluy KOHKPETHBIX aJrOPUTMOB MaTeMAaTUYECKUX
Mozenen

NIIK-7.2 (D/03.6 31.2) Tunosbie pemieHust, ONOIMOTEKH MPOTPAMMHBIX MOIYJIEH,
11a0JIOHBI, KJIACCHI OOBEKTOB, HCIOJb3yeMble IpU pa3paboTKe U pean3aluu
KOHKPETHBIX ~ aJTOPUTMOB MaTeMaTHYECKUX Mojeleli Ha 0a3e  S3BIKOB
IIPOrpaMMUPOBAHUS U TAKETOB MPUKJIAHBIX POTrPaMM MOIEIUPOBAHUS

UIIK-7.4 (C/16.6 3n.1) f3pIku mporpaMMupoBaHust 1 paboThl ¢ 0a3aMu JaHHBIX
IIPU pealn3alyu alrOPUTMOB MaTEMAaTHUYECKUX MOJIeen

UIIK-7.6 (C/16.6 3u.4) Bo3moxuoctu WC, peanm3yroomeid airopuTMbl
MaTeMaTHYeCKUX MojeIen

NIIK-7.9 (C/16.6 31.8) OCHOBBI MPOTPaMMHUPOBAHUS IPU PEATH3AINH AITOPUTMOB
MaTeMaTHYeCKUX MojeIen

NIIK-7.10 (C/16.6 3H.9) CoBpeMeHHbIE OOBEKTHO-OPUEHTUPOBAHHBIE SI3BIKU
IIPOrpaMMUPOBAHUS MPU pean3allii KOHKPETHBIX AITOPUTMOB MaTeMaTHYeCKUX
MoJelIed

NIIK-7.11 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYpPHBIE SI3bIKH IPOTPaMMUPOBAHUS
MIpU peain3alliid KOHKPETHBIX aJlTOPUTMOB MaTEMaTHUECKUX MOJIesen

NIIK-7.14 (A/01.5 3n.2) Metoasl aHanmu3a W OOOOIIEHHS OTEYECTBEHHOTO U
MEXIYHApOJAHOIO OIbITa B 00JacTH pa3pabOTKH U pean3allid  aJIrOPpUTMOB
MaTeMaTHYeCKUX Mojeied Ha 0a3ze S3bIKOB IMPOrpaMMMPOBAHUS M I1aKETOB
MIPUKJIAHBIX IPOIPaMM MOJEIUPOBAHUS

UIIK-7.15 (A/01.5 Hdp.1 3n.) [eATenbHOCTh, HallpaBlieHHAs Ha pPELICHUE 3a7ay
AQHAJIMTUYECKOTO  XapakTepa, MpelnojiaraloliuX BbIOOp UM MHOTrooOpasue
aKTyaJbHbIX CIIOCOOOB peIlIeHUs 3a]jad MaTeMaTHYeCKOro MOJIeTMpOBaHus Ha Oa3e
SI3BIKOB ITPOTrPAMMMPOBAHUS U NTAKETOB IPUKIIATHBIX MPOTPaMM MOEINPOBAHUS

HIIK-7.16 (D/03.6 Y.1) Ucnons30BaTh CYIMIECTBYIOIIME THIIOBBIE PEIICHUS H
1a0JIOHBI, COBPEMEHHBIE METOJbl Pa3padOTKW W peaju3allMd KOHKPETHBIX
ATOPUTMOB MaTEMaTHUYECKUX MoJelieii Ha 0a3e S3bIKOB MPOTPAMMHUPOBAHHS
MAKeTOB MPUKJIAJHBIX MPOrPaMM MO/IETHPOBAHUS

UIIK-7.17 (D/03.6 VY.2) IlpumeHsTh METOIbI U CpPEJICTBAa IMPOEKTHPOBAHUS
POrpaMMHOr0 oOecreueHus, CTPYKTYp AaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTepPECOB  TpH peaju3allid KOHKPETHBIX alTOPUTMOB MaTeMaTHYECKHX
Mojelen

NIIK-7.18 (C/16.6 ¥Y.1) KogupoBaTh Ha s3bIKax IPOrpaMMHUPOBAHUS aITOPUTMBbI
MaTeMaTUYECKUX MOJENIEH



CootBercTBe HPOJABHMHYTOMY VPOBHIQO OCBOEHHUS KOMIETEHLMH IJIaHUPYEMbIM
pe3ysbTataM 00yYeHHUS ¥ KPUTEPHUSIM UX OIICHUBAHUS (OIICHKA: OTJMYHO /3aYTEHO):
IK-4 Cnoco0eH nmpuUMeHAATH COBpPeMeHHble HMH(OPMANMOHHbIE TEXHOJOIMH TPHU
NPOEKTHPOBAHUHU, PeaIu3aALNU, OLlEHKe Ka4eCcTBa U aHAJN3a d(PPEeKTHBHOCTH
NPOrpaMMHOI0 oGecrieyeHus1 JJsl pelieHus 321a4 B Pa3JHYHbIX MpPeIMeTHBIX

olJ1acTsx
3Hathb HIIK-4.1 (D/03.6 31.2) TumnoBblie pemeHus, OMOINOTEKH MPOTPAMMHBIX MOJTYJICH,
mabioHbl,  KJacchl ~ OOBEKTOB,  HWH(MOPMAIMOHHBIE  TEXHOJOTHMH  TIPU

MPOEKTUPOBAHUM, peaTu3aliK, OLEHKE KauecTBa M aHaiu3a 3(PGEKTUBHOCTH
MPOrpaMMHOT0 OOECTIeYeHHs AJIsl PEIIeHHs 337ad B Pa3IMYHBIX HPEIMETHBIX
o0nacTax

NIIK-4.2 (D/03.6 3u.3) MeToasl U cpeacTBa,COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH MPOEKTUPOBAHUS IPOrPaMMHOTO 00eCIieueHus JIsl pelieHus 3a7a4 B
Pa3IMYHBIX TPEIMETHBIX 00JIacTIAX

HIIK-4.4 (D/03.6 3H.5) MeTtonbl U cpencTBa MPOCKTUPOBAHMS IMPOTPAMMHBIX
UHTEPEICOB NP PEIICHUH 3a/1a4 B Pa3IUYHBIX MPEIMETHBIX 0071acTIX

NIIK-4.5 (C/16.6 31.2) UHCTpYMEHTHI, METO/IbI M COBPEMEHHBIEC HH()OPMAIIHOHHBIE
TEXHOJIOTUH MPOESKTUpOBaHUs U nu3aiitna C

NIIK-4.7 (C/16.6 31.5) [IpeqmeTHas 00J1acTh aBTOMATH3AINH TIPU PEIICHUH 32,124
B Pa3IMYHBIX IPEIMETHBIX 00JIACTIX

NIIK-4.17 (A/01.5 31.1) Llenu u 3a1a4uu MpOBOIUMBIX HCCIICIOBAHUH U pa3paboTOK
IIPH PEIICHUH 3314 B Pa3IMYHbIX IPEIMETHBIX 00JIacTAX

UIIK-4.18 (A/01.5 3n.2) Meronsl ananm3a W OOOOLICHHS OTEUYECTBEHHOTO M
MEXIYHApOAHOTO OMbITa 001acTH NHPOPMAITMOHHBIX TEXHOIOTHIA

YMmerb NIIK-4.24 (C/16.6 ¥Y.1) KogupoBath Ha sI3bIKax MPOrpaMMHPOBAHUS
NIIK-4.26 (A/01.5 V¥.3) IIpuMeHATh COBpEeMEHHBbIE METOJAbl aHajdu3a Hay4dHO-
TEeXHUYEeCKOH MH(pOopMaIuu

Baapers UIIK-4.27 (D/03.6 Tn.2) IlpoektupoBaHue CTPYKTYp JaHHBIX  IpHU
MIPOEKTUPOBAHMH, PeATU3alli IPOrPaMMHOTr0 OOecTIeueH s sl PeleHus 3a1a4 B
Pa3NUYHBIX IPEIMETHBIX 00JacTAX
NIIK-4.30 (A/01.5 Tn.2) C6op, oOpaboTka, aHaIM3 M OOOOIIECHUE IMEPETOBOTO
OTE€YECTBEHHOI'O U  MEXJAYHApOJHOTO OmIbiTa B O0JIACTM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI

MK-7 Crnoco0eH MCHoJIb30BaTh COBPEMEHHbIE METObl Pa3padoTKU M peaiu3aiuu
KOHKPETHBIX aJIrOpMTMOB MaTeMaTH4YeCKHX Mojedeil Ha 0a3e $3bIKOB
NPOrpaMMHPOBAHUS U NAKETOB NPUKJIAJIHBIX IPOrpaMM MO/eJIMPOBAHUS

3HaTh UIIK-7.1 (D/03.6 3u.1) IIpuHUIMITBI TTOCTPOEHUS] ApXUTEKTYpPhl MPOrPAMMHOIO
o0OecrniedyeHns M BUIBI apXUTEKTYphl IPOrpaMMHOr0 00ecreYeHUsl, COBpEMEHHbBIE
METOABI Pa3padOTKU M pean3aluu KOHKPETHBIX aJIrOPUTMOB MAaTEeMaTHUYECKHUX
MoJelIen
NIIK-7.2 (D/03.6 31.2) TunoBsle pemeHust, OMOIMOTEKH MPOrPaAMMHBIX MOAYJIEH,
1a0JIOHbI, KJIacChl OOBEKTOB, HCHOJb3yeMble HpU pa3paboTKe M pealu3aluu
KOHKPETHBIX  aJrOPUTMOB MaTeMaTHUECKUX Mojesnell Ha 0a3e  S3BIKOB
MIPOrpaMMHUPOBAHUS U NTAKETOB MPUKIIAIHBIX IPOTPAMM MOAEITUPOBAHHUS
NIIK-7.4 (C/16.6 31.1) SI3pIku mporpaMMupoBaHus U paboThl ¢ 0a3aMu JaHHBIX
IIPU peau3alyu alrOPUTMOB MAaTEMAaTUUYECKUX MOJIeNIen
UIIK-7.6 (C/16.6 3un.4) Bosmoxunoctn WC, peanusyionieii airopuTMbl
MaTeMaTHYECKUX MOJIEIeH



HIIK-7.9 (C/16.6 31.8) OcHOBBI MPOTPaMMHUPOBAHUS TTPH PEATU3AIMNH aJITOPUTMOB
MaTeMaTUYECKUX MOJENEN

HIIK-7.10 (C/16.6 3H.9) CoBpeMeHHbIE OOBEKTHO-OPUECHTUPOBAHHBIC SI3BIKH
MPOrpaMMHUPOBAHUS TPU peau3alliil KOHKPETHBIX aJlTOPUTMOB MAaTEeMAaTHYECKUX
MoJeen

NIIK-7.11 (C/16.6 31.10) CoBpeMeHHbIE CTPYKTYPHBIE SI3BIKH TPOTPaMMHUPOBAHUS
[IPH peain3alii KOHKPETHBIX allTOPUTMOB MaTEMaTHUYECKUX MOJIeNen

UIIK-7.14 (A/01.5 3n.2) Meronsl ananu3a W OOOOLICHHS OTEUYECTBEHHOTO M
MEXIYHApOJAHOrO OMbITa B 00JacTu pa3pabOTKU M pealu3alid  allfOPUTMOB
MaTeMaTHYeCKUX Mojeneld Ha 0a3ze S3bIKOB IMPOrpaMMHPOBAHUS M IAKETOB
MIPUKJIAHBIX IPOrPaMM MOJEIUPOBAHUS

NIIK-7.15 (A/01.5 Hp.1 3H.) [esaTenbHOCTh, HANPABICHHAS HA PEIICHUE 3a1ad
AQHAJIMTUYECKOTO  XapakTepa, Mpelnojiaraloliux BbIOOp U MHOroooOpasue
aKTyaJbHBIX CIIOCOOOB pEIIeHUS 33]]ad MaTeMaTHIECKOT0 MOJICTUPOBaHMs Ha Oa3e
SI3BIKOB IMPOTPAMMHPOBAHUS U MMAKETOB MPUKIIATHBIX MPOTPaMM MOJEIUPOBAHUS

Ymernb UIIK-7.16 (D/03.6 VY.1) Hcnonp30BaTh CYyIIECTBYIOIINE THUIIOBBIE PEIICHUS H
1a0JIOHBI, COBPEMEHHBIE METOIBl pPa3pabdOTKM W pealu3alid KOHKPETHBIX
QITOPUTMOB MaTEMaTHUECKUX Mojelield Ha 0a3e S3bIKOB MPOTPaMMHUPOBAHUA U
MAaKETOB MPUKJIA/IHBIX POTPAMM MOJACIUPOBAHUS
HIIK-7.17 (D/03.6 VY.2) IlpumeHSATH METONBI W CPEICTBA MPOSKTHUPOBAHMS
MPOTPaMMHOTO 00€CTICUCHHUsI, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTepdeicoB  Mpu peanu3alud KOHKPETHBIX QJITOPUTMOB MAaTEeMAaTHYECKUX
MOZeIIen
NIIK-7.18 (C/16.6 ¥Y.1) KogupoBath Ha s3bIKax IPOrpaMMUPOBAHUS aJITOPUTMBI
MaTeEMaTHIECKUX MOJIEIeN

Baangernb

TunoBbie KOHTPOJIbHBIC 3aJaHUS WM HHBIE MATePHAJIbl, HEO0X0AMMBbIE 1JIsl OLEHKH
3HAHUI, YMEHHWiH, HABBIKOB U (MJIH) ONBITA [eSITeJIbHOCTH, XapPAKTePU3YIOLIUX 3TaIbl
(popMHpOBaHHUSI KOMIICTCHIIHI B IpolLecce OCBOEHHUsI 00Pa30BaTeIbHON NPOrPaMMbl

(Vkazamo nepeuenv 3adanuii, kKpyanviii Cmonos, Keucos npu mexkyujel ammecmayuu, ¢

VKA3aHuem k0008 OYeHUB8AeMblX KoMnemerHyuil)

3a4eTHO-IK3aMEHAIHOHHbIE MAaTepUabl [Jisl MPOMEXKYTOYHOI  aTTecTanuu
(3x3ameH/3a4eT)

Kaxnomy crynenty paetcss Habop 3amad. [lo uroram »Toii pabOTBl MPOBOIUTCS
cobecei0BaHuE, I7Ie 00CYKIAIOTCS IOCTUTHYTHIE YCTIEXH H OCOOCHHOCTH PEIICHUIA.

Bapmuanr 1

1. Mmuorue nporpammuctsl CKb Kontyp mobst nobupartscst 1o paboTsl Ha MeTpo — OJiaro,
TOJIOBHOM O(hHC pPacIoIo’KeH COBCEM HEJANEKO OT CTaHIWHU Y panmMaii. Hy a mocKoiIbpKy cuastanii
00pa3 Ku3HU TPpeOyeT aKTUBHBIX PU3MUYECKHX HATPY30K B CBOOOIHOE OT pabOTHI BpeMsl, MHOTHE
COTPYAHUKM — B TOM umciie 1 Hukudop — xomst ot 1omMa 10 METPO MEIMIKOM.
Hukudop uBET B TaKOM paiioHEe HAIIEr0 TOPO/a, TAE YIHIBI 00pa3yIOT MPAaBUIBHYIO CETKY
KBapTaJIOB; BCE KBAPTAJbI SBIAIOTCA KBaJIpaTaMu C JUTMHOM cTopoHbl, paBHOU 100 MeTpam. Bxog
Ha CTaHILIMIO METPO PACIIOJIOKEH HA OAHOM U3 NepekpécTkoB; Hukudop HauMHaeT cBOM MyTh C
JIpyroro nepekpécTka, KOTOPbIN paclookKeEH I0)KHEE U 3aMaJHee BXo1a B MeTpo. EcTecTBEHHO,
9TO BBIHAA U3 JoMa, Hukudop Bcerna uaeT mo ynumam, BeIyIuM JI00 Ha ceBep, I00 Ha
BOCTOK. HexoToprle KBapTalibl, KOTOPBIE BCTPEUYAIOTCSl €My Ha ITyTH, OH MOKET TaKKe Iepecedb
M0 AMaroHaj, BeAyILel U3 I0ro-3amnagHoro yriia KBapTaia B CeBepO-BOCTOUHBINA. Takum
00pazoM, HEKOTOpBIC M3 MApPIIPYTOB (BEAYIINX BCETAa HAa CEBEP, BOCTOK HIIA CEBEPO-BOCTOK),



OKa3BIBAIOTCS KOpode npyrux. Hukudopa nHTEpECyeT, CKOJIBKO BPEMEHH ITOHA00UTCS €My Ha
MPEO0JICHNE KpaTyailliero MapIpyTa; Ui ’TOr0 eMy Hy»KHO 3HaTh €T0 JUIHHY.

BrI 10DKHBI HANTUCATD MTPOTpaMMy, KOTOpast [0 UMeoIIeiicst THHOPMAIUH O BU/IE CETKU
KBapTaJIOB PACCUUTHIBACT JITMHY KpaTUalIIero MapIipyTa U3 I0ro-3amagHoro yriia B CeBepo-
BOCTOYHBIH.

B rocynapctee MMMM BbIOpaH HOBBIN MapiaaMeHT. Bo BpeMs perucTpaiuu KaxIblid 4WieH
napiIaMeHTa OTYyYrII CBOW YHUKAIBHBIN IEJbIi MONOXKHUTENbHBINA HICHTU(UKAIMOHHBIH HOMED.
Howmepa 6butn 1aHb! B c1y4aifHOM MOPSAIKE, B IOCIEA0BATEIBHOCTH HOMEPOB BO3MOXKHBI
npoMexxyTku. Kpecia B mapiaMeHTe pacrosiookeHbl B BUjie epeBa. Koraa uieHsl napiaMeHTa
BOILIJIM B 3aJl, OHU 3aHSUIM Kpeciia B cleAyromieM nopsaake. [lepBolil Bomeamuii 3aHs1 Kpecio
npezncenarensd. Kaxapiil u3 cieayromux AejaeraToB HalpaBisuICcs BIEBO, €CIIM €ro HoMep ObLT
MEHBIIIE, YeM IPEJCeNaTels, MK BIPaBO B IPOTUBHOM ciy4ae. Ilocie 3Toro napimameHnTapui
3aHUMal CBOOOHOE Kpecio u 00bsIBIsLI cels TpecenaTeneM Kpbiia. Ecim kpecio
npezceaarens Kpbuia yke ObUIO 3aHSATO, TO aITOPUTM PacCaiKy MPOA0IIKAIICS TAKUM XKe
o0pa3oM: JeneraT HanpaBisICs BICBO WM BIIPABO B 3aBUCUMOCTH OT UIAECHTU(UKALIMOHHOTO
HOMepa IpeacenaTens Kpbuia.

Bo Bpewmst iepBoii ceccnn mapiaaMenTa ObLIO PEIeHO He MEHATh paccaaky B Oyaymiem. Takke
OBUT IPUHAT NOPSIIOK BEICTyIICHUS. Eciin HOMep ceccun OblT HEYETHBIN, TOT/Ia YICHBI
MIapPJIAMEHTA BBICTYNAJIN B CIEAYIOLIEM NIOPSKE: JIEBOE KPBLIO, IIPAaBOE KPHLUIO, 3aTEM
npencenarens. Eciu KpbU1o coep:kano 6osee 0IHOTo HapiaMeHTapus, TO UX MOPSI0K ObLI
AQHAJIOTHYCH: JICBOE MOJIKPBLIO, IIPAaBOE MOAKPBLIO, IIPeAcenaTeNb Kpplaa. Ecim HoMep ceccuu
ObLT YETHBIH, OPSIIOK BBICTYIJICHUH OB IPYTOii: MpaBOE KPBUIO, JIEBOE KPBLIO, 3aTEM
npezacenarens. s npuBeAEHHOrO NpUMepa MOPSIIOK BBICTYIJICHUH HAa HEYETHBIX CECCHSIX OyaeT
1,7,5,21,22,27,25, 20, 10, a na uétHeIxX ceccussx — 27, 21, 22, 25, 20,7, 1, 5, 10.

Onpeaenure NOPAIOK BBICTYIUIEHUH 17151 Y4ETHON CECCUM, €CIIU U3BECTEH MOPSIIOK BBHICTYIUICHUN
JUIs HeYETHOM Ceccui.

Cucrema poICTBEHHBIX OTHOIIEHUH Y MapCHaH JI0CTaTOYHO 3armyTana. CoOCTBEHHO TOBODA,
MapCUaH€ MOYKYIOTCA, KOrja UM YroaHo U Kak UM YyroaHo, CO6I/Ipa$ICB IJId 3TOr0 pasHbIMU
TpyMIaMH, TaK YTO Y MAPCUAHMHA MOXKET OBbITh M OJTUH POAMTEIb, U HECKOJIBKO JIECSTKOB, a
COTHEH JieTeil CJI0KHO KOro-HUOY b YAMBUTE. MapcuaHe MPUBBIKIHN K TOMY, U TaKOH
JKU3HEHHBIN YKIIaJ KaXE€TCd UM €CTCCTBCHHBIM.

A Bot B [Imanerapraom CoBete 3arryTaHHasi TeHEATOTHYECKas CHCTEMA CO3/1aeT CEPhE3HbBIE
Heyno0cTBa. TaMm 3acealoT JOCTOWHEHININE U3 MapCHaH, U TIOATOMY, YTOOBI HUKOT'O HE OOUJIETh,
BO BCEX O6CY)KJ1€HI/I$IX CJIOBO NPHUHATO NPEAOCTABJIATH IO OYEPECIU, TaK, 1ITOGI)I CHayaJia
BBICKA3bIBAJIUCh NPEACTABUTCIIN CTAPUINX HOKOHGHI/Iﬁ, IIOTOM T€, YTO IIOMJIAAIIC, U JIMIIIb 3aTEM
y)Ke caMblIe I0HbIC U Oe3/ieTHbIe MapcuaHne. OIHaKO COOJII0ICHUE TaKOT'o MOPSIIKA Ha JIejIe
npezcTaBiIsIeT co00M COBCEM He MPOCTYIO 3a1a4y. He Bceryia MapcHaHuH 3HAeT BCEX CBOUX
poIUTEINEH, YTO YK TYT TOBOPHUTH Ipo O0adymek u nexaymek! Ho korma mo ommoOke cHavaia
BBICKA3bIBaCTCA MPANPABHYK, a TIOTOM TOJIBKO MOJIOAO BBITIISISAIIMMA MTparipaaes — 3TO
HACTOSIIMHA CKaHIaJ.

Bama nens — HanmcaTh porpaMMy, KOTopasi onpeaenuia Obl pa3 1 HaBCer/1a TAKOH MOpsI0K
BeicTyIuIeHui B [lnanerapaom CoBete, KOTOPBIN rapaHTUPOBaJT Obl, YTO KaXIbIi WIEH COBETa
MOJTy4aeT BO3MOKHOCTb BBICKA3aThCs paHbLIe JI000ro U3 CBOMX ITOTOMKOB.

ABuakomnanus [IMHrBUH-ABHA, KaKk 1 MHOTHE APYTHE aHTAPKTHUECKHE aBUAKOMITaHUH,
UCTIBITHIBAeT (PMHAHCOBBIE TPYJHOCTH B IIEPHO MHPOBOTO SKOHOMHUYECKOT0 Kpu3uca. JKurenn
AHTapKTHIIBI TETIEPh SKOHOMSAT Ha TOJIETaX U Yallle MOJIb3yI0TCs M0e31aMHt MK BOOOIIe
MPEANOYUTAOT CUAETH JoMa. PyKOBOJCTBO aBUaKOMIIAHUM HAJIEETCS, YTO JIETOM ITOTOK
KITUEHTOB BO3PACTET 32 CUET KENAIOUUX OTJOXHYTh Ha MPUMOPCKUX KypopTax AHTapKTHIBL.
YroObI ZOTSHYTH A0 JIeTa, OBIJIO PEIICHO ONTHMU3UPOBATh CXEMY aBHAPEHCOB, BPEMEHHO
COKPATUB YaCTh PEHCOB H, BO3MOXHO, BBESI HECKOJIIBKO HOBBIX.

Hupexrop [TuHrBuH-ABHa cuuTaer, 4To NOCJIE ONTHMHU3AINH CXeMa MOJIETOB T0JDKHA 001a1aTh
CJIEyIOIIMMHU CBOWCTBaMHU:



a) Peiicamu [InHTBHH-ABHA MOXHO TOOPATHCS U3 JTIO00TO a3poriopTa AHTAPKTHIBI
IIo Mr060r0 Apyroro. Bo3MoxHO, I 3TOTO NpUAETCA CAETATh HECKOIBKO NEPecaioK.

b) CxeMa JoKHa COAepKaTh MUHUMATBHOE YUCIIO PEMCOB CPEIu BCEX CXEM,
OTBEYAIOIINX MIEPBOMY CBOHCTBY.
Ho B AnTapkTuae He BCE Tak MPOCTO. 3a OTMEHY CYIIECTBYIONIETO peiica C aBHaKOMIIaHUHU
B3MMAECTCs pa3oBast HEYCTOMKa B pasMepe 0 aHTapKTHUECKHUX T0/u1apoB. Kpome Toro, 4ro0n
MOJTYYUTh CJIOTHI IO/ HOBBIN peiic, HAJ0 AaTh B3SITKY KPECTHOMY OTIly aHTApPKTHUECKOH Maduu
o mpo3BuIy bernsiii MeaBenpb B pasMepe a aHTApKTUIECKHX TOJIJIapOB.

INomorute nupekropy [TuHTBHH-ABHA TpaHCPOPMHUPOBATH CYIIESCTBYIOIIEE PACTIMCAHUE TIOJIETOB,
MOTPATHB MPH 3TOM HAUMEHBIITYIO CYMMY JICHET, U BbI MTOJIyYUTE 32 3TO MPOE3/THON OHMJICT Ha BCE
peiichbl aBUaKOMITaHUH.

5. Mup B omacHOCTH. Y>KacHbBIE 3eMIIETPSICEHUS TPEMST T10 BCel TuraneTe. Pymarcs moma, pexu
BBIXOJIAT U3 OEPEroB, CTAHOBHUTCS TIOYTH HEBO3MOXKHO ITOTIACTh U3 OJTHOTO FOPOJia B IPYTOM.
Haxe Tam, rie COXpaHWINCh XOTh KaKHe-TO JOPOTH, €3AUTh CI0KHO, TOTOMY UYTO K3-3a
JIBUKCHHI TTOYBBI OHH CTAJIN CIIAIIKOM KPYTHIMH.

K cuactrio, y nmkenepa lBaHa ecTh MaIlliHa, KOTOPAast OTIUYHO YMEET €3/IUTh KaK B TOPKY, TaK
u c Heé. IIpaBna, 3a BIKEHNE BBEPX M BHA3 OTBEUYAIOT Pa3HBIE MEepeIadn, TaKk YTO BO BPeMs
€3/16I BCE BpeMsI ITPUXOIUTCS UX Tepekiovarh. Eme y nmkenepa MBana ects Xopommii ApyT —
reosor OpIioB, BMecTe ¢ KOTOPhIM VIBaH MOKET H300peCTH CIIOCO0 CITaceHUsl MUpa OT
3emieTpsiceHuid. [la BOT He3amadya — APyr-reosor KUBET B APYrOM T'OPOJIE.

VBaHy 0O4eHb XOUETCs CIIaCTH MUP, HO Y €r0 MalllMHbl Hayasla H3HAIINBATHCS KOPOOKa nepeaad.
ITomorute MBany cnacTu MHp, a 7151 TOrO HAWJUTE TAKOU IMyTh 10 TOPOJA, B KOTOPOM >KUBET
Op710B, 4TOOBI IBMKEHHUE 0 ATOMY IyTH TPeOOBaIO, KAK MOYKHO MEHBILIETO KOJINYEeCTBa
MePeKIIoUeHU nepenaun. B Hauane cBoero mytu ViBaH MOXKET BKJIFOUUTH JIFOOYIO U3 Mepenay, u
3Ty OIEpaIyio He HY>KHO YUUTBIBATh MIPU MOJICYETE KOTNIECTBA EPEKITIOYSHHH.

(I)opMa MMPOBCACHUA 3a4€Ta: yCTHAA, IMCbMCHHAA.

Crynentsl 00si3aHBI CATh 3a4eT B COOTBETCTBHM C PACHMCAHMEM M Y4YE€OHBIM IUIAHOM. 3ader
ABJISIeTCS. POPMOM KOHTPOJISL YCBOCHUS CTYJEHTOM y4eOHOW MpOrpaMMbl 110 JUCLUIUIMHE WIN €€ YacTH,
BBITIOJIHEHNS] TPAKTUUECKUX, KOHTPOJIbHBIX.

4.2 MeToanyeckue MaTepHaJIbl, ONpe/esasiiolue NPpoueaypsbl ONeHUBAHUS 3HAHUI,
yMeHHi, HaBBIKOB M (WJIH) ONBITA [1eSTeJIbHOCTH, XaPAKTEPU3YIOINHX ITaMNbl
(¢hopMupoBaHUA KOMIIETEHIUH

Pesymprar cmaum 3adera Mo IUCIUIUIMHE OIEHMBAETCA KaK HMTOT JIEATENIbHOCTH CTYJEHTa B
CEMECTpE, a UMEHHO - TI0 TOCENAeMOCTH JIEKIINH, pe3yibTaraM palOOoThl HAa NMPAKTHUYECKHUX 3aHATHSX,
BBITIOJTHEHUSI CAMOCTOSITENBHON paboThl. [Ipu 3TOM momyckaeTcs Ha O9HON GopMe O0YUEeHUS MPOMYCK He
Oomnee 20% 3auHaTHi, ¢ 00sf3aTENBbHONM OTPAaOOTKOW MHPOMYLICHHBIX 3aHATHH. CTYHEHTBI, Y KOTOPBIX
KOJINYECTBO MPOITYCKOB, MPEBHIIACT YCTAaHOBICHHYIO HOPMY, HE BBIIIOJHHUBIINE BCE BUABI padoT M
HEYAOBJIETBOPUTEIBHO PabOTaBIIME B TEUCHHE CEMECTPa, MPOXOIAT coOeceJOBaHHE C MPEIoIaBaTeieM,
KOTOpPBIY ONpaIInBaeT CTyI€HTa Ha IPEIMET BBISIBJICHHUS 3HaHUS OCHOBHBIX ITOJIOKEHUH TUCHUILINHBL.

KoMMoHEeHTOM POMEXKYTOUHOTO KOHTPOJIS N0 auciuiuinHe « Teopust rpadoB U ee MPHIOKCHUSD)
SIBIISIFOTCS PEIICHUE WHAWBUAYATHHOIO HA0Opa 3a/1aud JIUIsl MPOMEKYTOUHON aTTeCTAIUH W/WIA OTBETOB
Ha BOIIPOCHI TEKYIIIETO KOHTPOJIA. B mporiecce mpoBepku paboTOCIIOCOOHOCTH MPOrpaMm, pa3pabOTaHHBIX
CTY/ICHTOM, 3aJIaI0TCS BOIIPOCHI C IIEJIBI0 BBIICHCHUS YPOBHS MOHUMAHHS UCIIONB3YEMbIX TEXHOJIOTHI U
METOJIOB.



OneHka

He 3aureno 3aureHno

e pemms He Ooinee JBYX 3amad W3 | e pemma  Oojee  IBYX  3amad W3
WH/IMBUIyAILHOTO Habopa VHIMBUIYaJIbHOTO HA0Opa U 3HACT HE MCHEE
e 3HaeT MeHee 15 airopuTMOB W3 Chucka | 15 anropuTMoB M3 CHMCKa TEKYLIErO
TEKYyILIET0 KOHTPOJsI, CHOCOOEH peaan3oBaTh | KOHTPOJISA

MEHee Tpex e pemyl  TpPU-YEThIpE  3aJadd W3
WHIUBUAYAIBHOTO HaOopa 3ajad, perieHue
OCTAJIBHBIX 3a/1a4 MOKA3bIBAET, YTO CTYACHT
IIOHHUMACT XO4 UX, OTBETHII XOTA 6]31 Ha OJUH
JIOTIOJTHUTEIILHBIN BOIIPOC

® UM BCE 3a7a4dl U3 WHAWBHIYAIBHOTO
HaOopa, OTBETUJI BEPHO HA JIOTIOJIHUTEILHBIC
BOIIPOCHI

OneHouyHble CpeACTBa [UIsi WHBAJIMAOB M JIUI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUX0()HU3MISCKIX OCOOCHHOCTCH.

— Ipu He0OXOIMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA HA SK3aMEHE;

— MU TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3yIbTATOB O0yUCHHsI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WH/IUBUIYAIBHBIMUA OCOOCHHOCTSIMH,

— MPU HEOOXOIMMOCTH JJIs1 OOYUAIOIINXCS C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS pE3yJNbTAaTOB OOydYeHHsI 10 JAUCHUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponientypa onieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbs MO AUCHMILIMHE MPEAyCMaTpUBAET MpeloCcTaBlieHne HHPOpMauu B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUist T ¢ HApyIIEHUSIMHA 3PEHHS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoOM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. IlepeueHnb y4yeOHO# JuTepaTypbl, HHGPOPMALMOHHBIX PECYPCOB M
TeXHOJIOTMH
5.1 OcHoBHasi 1uTEpaTypa:

1. beixoBa, B.B. KoMOuHaTOpHBIE aIrOpUTMBI: MHOXKECTBA, Ipadbl, KOJBI : yueOHOEe
noco6ue / B.B. brikoBa ; MunmncrepctBo odpazoBanus u Hayku Poccuiickoit @enepanui,
Cubupckuit denepanbublii yHuBepcuTeT. - KpacHosipck : Cubupckuit dpenepaibHbIi
yauBepcureT, 2015. — https://biblioclub.ru/index.php?page=book_red&id=435666&sr=1

2. Cyxan, U. B. I'pa¢sr [Tekcr] : yuebnoe nocodue / U. B. Cyxan, O. B. UBanucosa, I'. T'.
KpaBuenko ; M-Bo obpazoBanus u Hayku Poc. deneparnuu, Kybanckuii roc. yH-T. - U3.
2-e, ucnp. u goi. - Kpacnonap : [Kybanckuii rocynapcTBeHHbli yausepcurert], 2015.



3. IIpoconymos, E.B. Kypc nekiuii mo 1TMcKpeTHONW MaTeMaTuKe : yueOHoe mocooue /
E.B. [Ipoconynos ; Cankr-IlerepOyprckuii rocyaapCTBeHHBIH yHUBEPCUTET. - CaHKT-
[TerepOypr. : U3narensctBo Cankt-IlerepOyprckoro ['ocymapcTBeHHOro Y HUBEpPCHUTETA,
2014. - Y. 3. Teopus anropuTMOB U Teopus TpadoB. —
https://biblioclub.ru/index.php?page=book_red&id=458101&sr=1

Jlj1s OcBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHSI B JICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanoy u « FOpaumy.

5.2 lonostHMTE/ILHASI JIATEPATYypa:

1. Tananos, A.B. I'padsr u anropurmsl / A.B. Tananos, B.E. Anekcees. - 2-e u3f., ucmp. -
Mockga : Harmonansubsiii OTkpbITHIN YHUBEepcuteT «MMHTYUT», 2016. — -
https://biblioclub.ru/index.php?page=book _red&id=428827&sr=1.

2. CranpapTsl 0OpMIICHUS UCXOJHOTO KOJa MPOrpaMM U COBPEMEHHBIE HHTEIPUPOBAHHBIE
cpensl pa3paboTKu mporpaMMHOro odecriedeHus: yaeo.-metoa.mocodue. FO.B. Konbios
[1 np.] — KpacHonap: Ky6anckuii roc.yH-T, 2015

3. Paiiropoackuit A. M.OKcTpeMalibHbIE 33191 TCOPUH rpaoB U UHTEPHET : [yueOHOE
nocobue] / A. M. Paitropoackuii. - lonronpyansiii : UaTemiexr, 2012

4. AcanoB M.O., bapanckuii B.A., Pacun B.B. Ha3Banue: /luckpernas maremaruka:
['padbi, MaTpousl, anroputmsel: YuedHnoe nocodue:— CII0.: JIanp, 2010. —
https://e.lanbook.com/book/536

5. Koctiokosa H.. Kom6unaropusie anroputmsl s nporpammuctos / H.W. KocTrokosa. -
2-e u3n/, uctipas/. - Mocksa : Harmonanensiii Otkpeiteiid YHuBepeuter «MHTYUTy,
2016. - https://biblioclub.ru/index.php?page=book_red&id=429067&sr=1.

6. Koctroxosa H.U. I'pads! u ux npumenenne. KoMOMHATOpHBIE alTOPUTMBI JIsI
nporpammucToB [Teker] : yuebnoe nocodue / H. . KoctrokoBa. - M. : UnTepHer-
VYuusepcurer Unpopmanmonusix Texnonoruit : BUHOM. JlaGopatopus 3nanuit, 2010.

5.3. Illepuoauyeckue u3IaHus:
1. Bassl nanusix koMnanuu «Mct Bero» http://dlib.eastview.com
2. Dnekrponnas oudbanoreka GREBENNIKON.RU https://grebennikon.ru/
3.

5.4. UHTepHeT-pecypcbl, B TOM 4HcCJe COBpeMeHHbIe Npo(eccHOHAIbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0Uu0InoTeYHbIe cucTeMbl (IBC):
1. BDBC «FOPAWT» https://urait.ru/
2. 95C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.11podeccuonanbubie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udnunoreka (HIB) http://www.elibrary.ru/

ITonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHbIX )KypHaJIOB Ha Poccuiickoit
rmaT(bopMe Hay4HbIX xypHaigoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas  anekTpoHHas OuOimoreka (moctym K DIEKTpOHHOW — OuOiIMOTEKe
muccepraiii Poccniickoit rocymapersennoi ononmoreku (PI'B) https://rusneb.ru/

o ukwnE
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https://rusneb.ru/

8. Tlpesupmentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dnekrponnas koyweknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

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

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcurerckas unpopmarnronras cuctema POCCHS http://uisrussia.msu.ru

5.6. UudopManuoHHbIe CIPABOYHbIE CHCTEMBI:
1. KoucynwsranT [Lmtoc - cipaBodHast IpaBoBasi cUCcTEMa (IOCTYII TI0 JIOKAJILHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

5.7.ecypchbl CBOOOIHOIO 10CTYMA:

1. AmepukaHckas nateHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KAHACKUX auccepTanuid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEpPCTBO HAyKHU M BhIcIIero oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mnudopmanmonnas cuctema "EnnHoe OKHO A0CTyTa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyutekius mudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIH mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OOpa3oBatenbHbli moptan "Yuebda" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit @eneparmn'. Borpock! u oTBeThI hitp://xXn--
273--84d1f.xn--plai/voprosy i_otvety

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

1. Cpena MOAyJIBHOTO TUHaMH4Yeckoro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOIUKAMA U KOHpEpEeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HHGHOPMALMOHHBIX 00pa30BaTEIbHbBIX
texnoustoruit http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa3oBaTeIbHbIE PECYpChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA
B oOpazoBanun KyO6I'Y wu mnHayuno-metonuueckoro skypHama "IIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/
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6. MeToanueckue YKa3zaHusi AJA O00Oy4YalOIIMXCS 1O OCBOEHUIO
AUCHUIUIMHBI (MOIYJIs1)

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JTUIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIWBHIyallbHas ydeOHass pabora (KOHCYJNbTAIMH) —
JOTIOTHUTEIIFHOE PA3bsICHEHHE yUeOHOT0 MaTepuara.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM HHIMBUyaTU3allid O0y4EHHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyJYaroImUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajibHO-TEXHUYECKOE o0ecnevyeHue Mo JUCUMILIMHE (MOTYJII0)

IIo Bcem BU1aM y‘-IC6H01>i ACATCIIBHOCTH B pPaMKax JUCHUINIMHBI MCIIOJIB3YIOTCA
ayJuTopuu, KaOWHETHI U J'Ia60paTOpI/II/I, OCHAIICHHBIC HCO6XOI[I/IMBIM CIICHUAIIN3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

No B paor HaumeHoBaHue yuyeOHOM ayJUTOPUH, €€ OCHAILIEHHOCTh
000py/IoBaHUEM M TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUS
1. JlexuuoHHbIE 3aHATUS | AyAUTOpHS, YKOMILJIEKTOBaHHAs CHeUalIn3upOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEeHUS
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMILIEKTOBaHHAs CIeUaIM3UpOBaHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOMIIbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTnueckue 3aHsATHS | AyAUTOpHS, YKOMILIEKTOBaHHAs CIeMaIM3UpOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEeHUS
4. I'pynmioBeie Aynuropus, YKOMILJIEKTOBAaHHAs CHeHaIN3UPOBaHHON
(MHAMBUAYATIbHBIC) MeOenbl0 M TEXHHYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAllH KOMIIbIOTEPaMHU, MPOrpPaMMHBIM OOecliedeHueM
S5. Texkymuii ~ KOHTpOJb, | AyAUTOpUS, YKOMIUIEKTOBAHHAas CHEeUaIu3UPOBAHHON
IIPOMEXKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OyudeHwus,
aTTecTauus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIIedeHHEM
6. CamocTrosTenbHas Kabuner s caMocTosTenbHONM  paOOThI, OCHAIIEHHBIN
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOYECHHS K
cetn «/HTEpHET»,IPOrpaMMOIl DKPaHHOI'O YBEIWUYEHHS U
00€eCre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIlMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: KonTkpernszanus aynutopuil u ux ocHauenue onpenensercs OIIOIN
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