MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
OEJIEPAIINN
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEIbHOE YUPESIKICHUE BBICIIETO
oOpa3oBaHus
«KYBAHCKHM I'OCY TIAPCTBEHHbBI YHUBEPCUTET»

DakynbTET KOMIIBIOTEPHBIX TEXHOJIOTUM U IIPUKIAJIHON MaTEMAaTUKU

a6OTe,
epBBIi

«26» Mas 2023 I.

PABOYAS IPOI'PAMMA JUCHUIIINHBI
DT.01 «CrucreMHOE IPOrpaMMHOE 00eCIEUECHUE)

Hanpasnenue noarorosku 01.04.02 Ilpuknagnas matemaTuka U nHGopMaTuka

Hampasnennocts (mpoduins) TexHONTOrHH NPOrpaMMUPOBAHUS U Pa3pabOTKu HHPOPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX CUCTEM

®dopma 00yueHus oUHast

KBanuduxanus maructp

Kpacuomap 2023



Pabouas mporpamMma aucruiuiiHbl «CHCTEMHOE MPOrpaMMHOE OOeCredyeHHe» COCTaBlieHa B
COOTBETCTBUU ¢ (helepaabHbIM TOCYIAPCTBEHHBIM 0O0pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
obpazoBanus (PI'OC BO) no nanpasnenuto noaroroBku 01.04.021Ipuxiannas maTeMaTuka u
uHpOpMaTHKA.

[Iporpammy cocraBmii(u):

B.B. Iloakon3un, kauua. dhus.-Mar. HAVK, JOLIEHT

N.0. ®amunus, TOMKHOCTD, YU€Has CTENEHb, YUCHOE 3BaHUe MOANKCH

Pabouas nporpamma aucuuinibl «CUCTEMHOE IPOrpaMMHOE 00€ecIiedeHN e YTBEPXKIECHA Ha
3acenanuu Kadeapsl HHPOPMAITMOHHBIX TEXHOJOTHH MPOTOKOJ Nel6 ot «16» mas 2023 r.
3aBenyrommii kadenpoii (paspadboTunka)
B. B. ITogxon3un

Pabouas nporpamma o6cyxaeHa Ha 3aceaHuu Kadeapsl UHOOPMALIMOHHBIX TEXHOIOTUH
npotokod Nel6 ot «16» mas 2023 ¢
3aBenytouiuii kadeapoil (BbIMyCcKaromen)
B. B. Ilogkom3un

TEXHOJIOTUH U MPUKJIaHONW MaTeMaTHKH MpoTokod NeS ot «19» mas 2023 .
[Ipencenarens YMK dakynbreTa
A. B. KoBasieHKkO

oA Ch

PenieH3eHThI:
bernapsia M. E., 3aB. xadenpoii cormanbHO-TyMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX THCIUTLINH
CK® ®I'BOYBO «Poccuiickuii rocyJapCTBEHHbII YHUBEPCUTET MPaBOCYAUs», KaH . (U3.-MaT.
HayK, JOLEHT

Py6uoB Cepreii EBrenseBuy, kanauaar Gpu3nko-MaTeMaTHUYECKUX HayK, JOLEHT Kadeapsbl
mareMaTrueckoro Mojenuposanusi ®I'I'OY «Kyol'Y»
Lenu u 3aga4n u3y4eHus: AUCHUILINHBI
Ileab ocBoOeHUs AN CUMIIIMHBI

Heas muctumumasl  «CUCTEMHOE TMPOTpaMMHOE OOECTEYeHHE» — O3HAKOMJICHUE
CTYZICHTOB C OpraHM3alliell COBPEMEHHBIX KOMITBIOTEPHBIX CHUCTEM, C MpoleccaMu 0O0paboTKu
MH(pOpMallK Ha BCEX YPOBHSAX KOMIBIOTEPHBIX apXUTEKTYp, BKIOYas: HUPPOBOIl TIOTHYECKUI
YPOBEHb, CUCTEMBI KOMaH/, YPOBEHb apXUTEKTYPHON MOIJIEPKKH MEXAHU3MOB OINEPAIIMOHHBIX
CUCTEM U MIPOrpPaMMHUPOBAHHUS.

BocnuraTensHON 11€IbI0 JUCHUIUIMHBL SBISETCS (POPMUPOBAHHE y CTYAEHTOB HAy4HOTO,
TBOPYECKOTO TMOJAXO0/Ja K OCBOCHHMID TEXHOJOTHMH, METOJOB M CPEACTB IPOU3BOJCTBA
IPOTPaMMHOTO 00ECTIeUeHHS.



3agaun AUCHHUITIMHbI

M3y4eHHE KOHUEMNINI MOCTPOSHHs ONEPALMOHHBIX CHUCTEM, X OCHOBHBIX XapaKTEPUCTUK U

oOracteil MPUMEHEHHsI, TUIIOBBIX METOJIOB OPTaHU3AIMHU U CBOMCTB OCHOBHBIX KOMIIOHEHTOB

OcC;

3HAKOMCTBO C B3aUMOCBS3SIMH apXUTEKTYPHBIX OcoOeHHocTeil ammapatypsl OBM u

KOMIIOHEHTOB CUCTEMHOI'0 IIPOrPaMMHOT0 0OecTeueHus;

M3Y4Y€HHE METOJOB OpraHu3aluud (ailioBBIX CHUCTEM, MOJIXOJOB K OOECIEeUEHHUIO

oe3omacHocT QyHknuoHupoBanus OC U B3aMMOACHCTBUS MTPOILIECCOB.

OT16op MaTepuaza OCHOBBIBAETCS HA HEOOXOIUMOCTH 03HAKOMHTH CTY/IEHTOB CO CIIEIYIOLICH

COBPEMEHHOM HayYHOW HH(POPMAIIHECH:

O KOHIIEMIHUAX TOCTPOCHHUSI OMNEPAMOHHBIX CHCTEM U CHUCTEMHOIO IPOTrPaMMHOIO

00eCIICUCHHS;

0 croco0ax CHHXPOHHU3AIMH TOTOKOB U IPOLIECCOB;

0 obecrnieueHust 6€30MacCHOCTH (PYHKIIMOHUPOBAHHS OTIEPALIMOHBIBIX CUCTEM.
CopepxarenpHOE HAMOJIHEHWE JUCUUIUIMHBI OOYCIOBJIEHO OOLIMMHU 3aJayaMu B

HoAroTOBKE 6aKaJIaBpa.

Hay4Holi 0CHOBOM J171s1 IOCTPOEHMSI ITPOTrPaMMBbl JaHHOM AUCLUIUIMHBI SIBISETCS TEOPETUKO-

HpaFMaTI/I‘leCKI/Iﬁ oaxoa B 06y‘IeHI/II/I.

MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIi POrpaMmMbl

HucuunmnuHa «CucteMHoe mporpamMmHoe obOecrieueHue» orHocurcss k- «DT/I.

CDaKy.]'IBTaTI/IBHBIG JUCIUIIIINHBD bioka 1 «I[I/ICI_[I/IHJ'II/IHBI (MOI[y.]'II/I)» yqe6H0ro I1J1aHa.

IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHs MO TUCHUILINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbLHOMH MPOrpaMMbl JHCHHIIJIHHbI

W3yuenne qaHHOM TUCHMIUIMHBI HAIIPABJICHO HAa (POPMHUPOBAHUE Y 00YIaeMBIX CIICIYIOIINX

npodecCHOHATBHBIX KOMIETEHIIU:
MK-2 CnocoleH 3(¢pexTHBHO NJIAHMPOBATHL HeOOXOAMMBIE pecypchbl M ITANbl

BbBINNOJTHCHUSA paﬁoT B 00J1aCTH MATeMATHYECKOI0 MOJdeJIMPpOBaHUuA H
I/IH(l)OpMalll/[OHHO-KOMMyHI/IKaHl/IOHHbIX TeXHOJIOFHﬁ, COCTABJIATH HA BBICOKOM
YPOBHE COOTBETCTBYIOIIME TCXHUICCKUE ONTMCAHUA U MHCTPYKIIUHA

HIIK-2.1 3naem u  npumensem  COGPEMEHHbIE  MEMOO00I0ZUU  PA3PAOOMKU

npOCpAMMHO20 obecneueHus u mexHoaozuu npozpammupoeanus

3HAMmMb. Boszmooicnocmu COBPEMEHRHbIX U  NEPCNEKMUBHbLIX Cp€()CWl6 pa3pa60mi<u

NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu  paspabomxu  npocpammHo20  obecneyeHus: U MeXHOI02UU
NPOSPAMMUPOBAHUS

Cmanoapmel 6 obracmu Kayecmea, npuMeHuMble K npeoMemuou 0o1acmu
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM

Vnpasnenue xauecmeom: KommponbHule Cnucku, eepuguxayus, 8arudayus
(npuemo-coamourvle UCNbIMaHUs1)

Memoovl u npuemvl aneopummuzayuu NOCMABIEHHbIX 3404y

Texnonocuu npocpammuposanus

Hopmamusnvie 0oxkymenmoi, onpedensirowue mpebdosanus K 0QOPMAEHUIO
APOCPAMMHO20 KOOA

ymemy: Cozoasamv Ha 3auAMUAX NPOOIEMHOOPUEHMUPOBAHHYIO 00PA308aMeENbHYIO

cpedy, obecneuusaowyro Gopmuposanue y o00yuarOwuxcs KomnemeHyul,
npedycmompeHnuvix  mpebosanuimu  DPIOC  u  (unu) obpazosamenvHbix
CManoapmos,  yCmaHoGIeHHbIX —00pa308amenvHoll  opeanuzayuei u  (uau)
006pa306amenbHOL NPOSPAMMOLL K KOMNEMEHYUAM GbINYCKHUKOS

IIposooums ananus ucnonneHus mpebosanuil

Bvipabamvieams éapuanmul peanruzayuu mpebosanuti



glaoems:

HIIK-2.2

3HAMmMb.

ymemy:

IIposooumys oyenky u 0b6ocHoaHue pekoMeHOyemMblX peuleHull
Inanuposams pabomoi
Paspabamuvieame pecnamenmuuvle 0OKymeHmubl
Ipumensmv cmanoapmuvle anieopummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
Tucams npoecpammHulil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Ipumensamo nyuuiue Mupogvle nNpaKmuKk 0QpopmaeHUus RPOSPAMMHO20 KOOA
Hcnonvzosams 603MOdCHOCMU UMEIOWELCS MEeXHUYECKOU U/Ulu NpoSpamMMHOU
apxumexmypbl
Ilnanuposams npoekmmusvie pabomol
Ananusz 6osmodxcnocmel peanuzayuy mpebosanuli K npocpammHoMy 0becneyeHuo
Oyenka 8pemeHU U MPYOOeMKOCMU peanu3ayuu mpedo8anuti K npocpammHoOMy
obecneuenuro
Coenacosanue mpebosanuti K NPOCPAMMHOMY obecneyeHuo c
3aUHMEPECcO8AHHLIMU CIMOPOHAMU
Onpedenenue cmanoapmog 6 001acCmu Kawecmed, KOMOpPbIM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOm
Paspabomka pecnamenmos no ynpasnenuro xauecmeom
Coenacosanue pe2namenmos no ynpasieHuro Kauecmeom ¢ 3auHmepeco8anHblMu
cmopoHamu
Ymeeporwcoenue pecnamenmos no ynpasnenuio kauecmeom
Ipunamue ynpasneHueckux pewieHull no U3MeHeHur0 NPoSPAMMHO20 KoOd
Peoaxmuposanue npoecpammnoco kooa
Ilpeocmasnenue u 06cysrcoenue niaHa AHAIUMULECKUxX pabom
Pacnpeoenenue poneu u anarumuueckux pabom no yuacmuukam aHaIUmu4eckou
2PYnnbl NpoeKma
Omeemvl Ha 60NPOCHL U NPEONONHCEHUS YUACMHUKOE AHATUMUYECKOU 2pYnnbl
npoexma
3naem u npumensem yyuiue Mupoevle NPAKMuUKU 0QhopMIeHUA RPOPAMMHO20
K00a, HOpMAMUBHBHIX OOKYMEHN 06, MEXHUYECKUX ORUCAHUIL U U UHCIMPYKYUTL
Bosmoorcnocmu  cospemennvix U nepcnekmusHulX  cpeOcmé  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCm8
Memooonozuu  paspabomxku  NpocpaAMMHO20  obecnedenus U  MexHoA02UU
npPOSPaAMMUPOBAHUSL
Cmanoapmel 6 obacmu Kavecmaa, npuMeHuMble K npeoMemuou 0o1acmu
OcHOoBbl cO8peMEHHbIX ONEePAYUOHHBIX CUCTHEM
IIpasuna oenosoti nepenucku
Memo0ost u npuemvl aneopummuzayuu NOCMAGIeHHbIX 3A0ay
Texnonoz2uu npoepammuposanuisl
Hopmamusnvie odoxymenmul, onpedensiowue mpebosanus K 0GQOpMIEHUIO
NPOSPAMMHO20 KOOA
Co3z0asamv na 3aHAMUAX NPOOIEMHOOPUECHMUPOBAHHYIO 0OPA3Z08AMENLHYIO CPedy,
obecneuusaou)io ¢dopmuposanue y ooyuarowuxcs KOMnemeHyutl,
npedycmompennvix  mpedosanusmu  @IOC  u  (unu) obpazosamenvbHbIX
CmaHoapmos,  YCMAaHOBIEHHbIX 00pA308aAMENbHOU  oOpeanusayuet U  (uiu)
006pa306amenbHOU NPOSPAMMOL K KOMNEMEHYUAM 8bINYCKHUKOSB
Buvipabamsieams eapuanmul peanuzayuu mpeoosanuti
IIposodums oyeHky u 060CHO8aHUE PEKOMEHOYEMbIX pelleHUll
IInanuposams pabomuoi
IIpumensams cmanoapmuule an2opummsl 8 COOMEEMCMEYIOUWUX 001aACmAX
Tucams npoepammuslil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
IIpumensamuo nyyuiue Mupogvle npaKmuK 0QpopmaIeHUs NPOSPAMMHO20 KOOA



glaoems:

IIK-3

HIIK-3.1

3HAMmMb.

ymemy:

Hcnonv306ams  803MONCHOCMU UMEOWENCS MEXHUYECKOU U/Uiu NpoSpammHOU
apxumexmypbl

Inanuposamv npoexmuvie pabomul

Ananusz 6osmodrcnocmelt peanuzayuu mpedo8aHull K RpoSpAMMHOMY 06ecneyeHuo
Oyenka 8pemeHu u mpyooemMKOCmU pearusayuu mpeOo8aHuil K npocpammHoOM)y
obecneyenuio

Coenacosanue mpebosanuii K NPOSPAMMHOMY obecneueHuro c
3auHmMepeco8anHbIMU COPOHAMU

Onpedenenue cmanoapmos 6 obaacmu Kavecmeda, KOMOpbIM HeoOX00UMO
c1e006amuv npu 8bINOIHEHUU PAbOM

Paspabomxa pecnamenmos no ynpaeienuio kavecmeom

Coenacosanue pe2namenmos no yNpasieHuio Kayecmeom ¢ 3auHmepeco8aHHblMu
cmopoHamu

Ymeeporcoenue peznamenmos no ynpagieHuro Kaiecmeom

Ipunsimue ynpasneHyeckux peweHull no U3MeHeHUI NPOSPAMMHO20 KOOd
Peoaxmuposanue npoepammnozo kooa

Cnocoben 3¢ (PekTHBHO NPUMEHATH AJITOPUTMHYECKHE M TPOrpaMMHbIe
pemieHusi B 00J1acTH MH(POPMANMOHHO-KOMMYHUKAINMOHHBIX TEXHOJIOIHii, a
TaK:Ke Y4aCTBOBATH B UX POEKTHPOBAHUH U pa3padoTke

3naem u npumensem coeépemeHHble MEXHOI0ZUU BbINOAHEHUA pAdom no

cozoanuio (moougpukayuu) u conposoiicoenuro UC
Bosmoorcnocmu cywecmeyioweti npoepammHo-mexHu4eckou apxumeKmypol
Bosmooichocmu  cospemennvlx U NepCcneKmusHulX  cpeocmé  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu  pazpabomku  nNpocPAMMHO20 OOechneueHusi U MexHOLo2UU
NPOCPAMMUPOBAHUSL
Memoodonozcuu u mexnonio2uu nNPOEKMUPOBAHUS U UCNOIL308AHUS 0A3 OAHHBIX
Texnonozuu evinonmnenusi pabom no co30anuI0 (MOOUPUKAYUL) U CONPOBOIHCOEHUIO
uc
Hucmpymenmsr u memoosl npogeoenus ayoumos Kkavecmea
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Coepemennniii omeuecmeeHHblll U 3apyOedCHbIl ONbIM 8 NPodeccUOHaNIbHOU
OoesimenbHOCmu
MemoOwl u npuemvl aneopummusayuu NOCMAGIEHHbIX 3a0ay
IIpozpammmusie npodykmul 0/ 2paguuecKko2o omodpadsceHUs aneopummos
Buvlbopannvlii a3vik  npoepammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeo omobpaxiceHus
aneopummos
Komnonenmuvlr  npocpammmo-mexnuueckux — apxumexkmyp, — cywecmeyroujue
APUNOdACEHUS U UHMeEPGhelicbl 83aUMOOeiCNEUsL C HUMU
Texnonozuu npoepammuposanisl
Ocobennocmu 8b10paAHHOL CPeObl NPOSPAMMUPOBAHUS
Hopmamusnvie 0oxkymenmoi, onpedensirowue mpebdosanus K 0QOPMAEHUIO
APOCPAMMHO20 KOOA
ocobenHocmell npenooasaemo2o yieoHo2o Kypca, OUCYUnIuHbl (MOOYIs),
Bvipabamvieams 6apuanmul peanuzayuu mpebosanuti
Hcnonvzosams memoosl u npuemsl aneopummusayuu NOCMasieHHblX 3a0ay
Hcnonvzoeams  npocpammusie npoOykmul O 2paguueckoco omoopadceHus:
aneopummos
Ipumensms cmanoapmmvle anzopummsl 8 COOMEEMCMBYIOUUX 00NACAX
Iucamv npocpammmblii KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS



gnaoems:

HIIK-3.2

3HAMmMb.

yMmemy:

Hcnonvzosams eblOpannyio cpedy npocpammuposanisl
Ipumensamo nyuuiue Mupogvle npaKmuKu 0QopmaeHUus RPOSPAMMHO20 KOOA
Hcnonvzosams 603MOdCHOCMU UMEIOWELCS. MEXHUYECKOU U/UNU NPOSPAMMHOU
apxumexkmypbl
Ilpumenamo KoanekmugHyro cpedy paspabomku NpocPaAMMHO20 0OecneyeHus u
cucmemy KOHmMpOJis ePCuti
Onpedenenue cmanoapmog 6 001aCmuU Kawecmed, KOMOpPbIM HeoOX00UMO
c1edo6amuv npu 6bINOIHEHUU PabOm
Paspabomxa pecnamenmos no ynpasienuro kauecmeom
Coenacosanue pecnamenmos no ynpasieHulo Kauecmeom ¢ 3auHmepeco8anHblMu
cmopoHamu
Oyenka kauecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammmuozo xooa
Ilpeocmasnenue u 0o6cysicoenue naaHa aHATUMUYEeCKUx pabom
Omeemvl Ha 60NPOCHL U NPEONOICEHUA VUACMHUKO8 AHATUMUYECKOU 2PYyNnnbl
npoexma
3naem KOMROHeHmbl COBPEMEHHBIX RPOZPAMMHO-MEXHUYECKUX
apxumekmyp,  Ippexkmueno - npumensem - memoosl U  npUEMbl
aneopummu3zayuu
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypol
Bosmooichocmu  cospemennvlx U NepcneKmusHulX  cpeocmé  paspabomiu
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu  pazpabomku  npocpaAMMHO20 OOecneueHusi U  MexHOLo2UU
nPOCPaAMMUPOBAHUSL
Memoodonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUS 0A3 OAHHBIX
Texnonoeuu gvinoanenusi pabom no co30anuro (Mooupukayul) u CONPOBOANCOEHUIO
uc
OcHoBbl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeuecmeeHnblll U 3apyOedCHblli Onvlm 6 NpopecCcUOHANbHOU
oessmenvbHoOCmMuU
Memo0dwsl u npuemvl aneopummuszayuu NOCMABIeHHbIX 3a0ay
IIpoepammusie npodykmul 015 2paguuecko2o omoopadceHus aieopummos
Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHeHUs
Buvlbopannvlii a3vik  npoepammuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npoepammuvie npodykmer 0ns epaghuueckoeco omobpaj;ceHus
aneopummos
Komnonenmuvlr  npocpammmo-mexnuueckux — apxumexkmyp, — cywecmeyroujue
NPUNLOdCeHUs U UHmepghelicbl 83aUMO0elicmaus ¢ HUMu
Texnonoz2uu npoepammuposanisi
Ocobennocmu 8b10pAHHOL CPeObl NPOCPAMMUPOBAHUS
Hopmamusnvie 0oxkymenmoi, onpedensarowue mpebdo8anHus K 0QOPMAEHUIO
NPOCPAMMHO20 KOOA
ocobenHocmell npenooasaemo2o yiebHozo Kypca, OUCYUnIuHvl (Mo0yis);
Bvipabamvieams 6apuanmul peanuzayuu mpebosanuti
Hcnonvzosams memoosl u npuemvl aneopummusayuu NOCMagieHHbIX 3a0ay
Hcnonvzoeams  npocpammusie npoOyKmul O 2paguueckoco omoopadceHus:
aneopummos
Ipumensms cmanoapmuvle ani2opummsl 8 COOMEEMCMEYIOUWUX 0ONACMAX
Iucamv npocpammmblii KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Hcnonvzoeams 6blopanuyilo cpedy npocpammuposanisl
Ipumenamo nyuwue Mupogvle NPAKMUKY 0ghopMaeHUs RPOSPAMMHO20 KOOA



gnaoems:

HIIK-3.3

3HAMb.

ymemy:

Hcnonvzosams 603MOMCHOCMU UMEIOWELCS MEXHUYECKOU U/UMU NPOSPAMMHOU
apxXumexKmypol
Illpumenamo KoaneKmugHyro cpedy paspabomku NpocPaAMMHO20 0OecneyeHus u
cucmemy KOHmMpOJisl 8epCuti
Onpedenenue cmanoapmos 6 001acCmu Kawecmed, KOMOpbIM HeoOX00UMO
c1ed06amuv npu 8bINOJIHEHUU PAbOm
Paspabomka pecnamenmos no ynpasienuro xauecmeom
Coenacosanue pe2namenmos no ynpasieHuio Kauecmeom ¢ 3auHmepeco8anHblMu
cmopoHamu
Oyenka kavecmea u 3¢ghekmueHocmu RPOSPAMMHO20 KOOA
Peoaxmuposanue npoepammmuozo xooa
Ilpeocmasnenue u 0bcysicoenue naaHa aHATUMUYecKUx pabom
Omeemvl Ha 60NPOCHL U NPEONONHCEHUA YUACMHUKOE AHANUMUYECKOU 2PYnnbvl
npoexma
Ippexmusno npumensem cywecmeywuiue npPOZPAMMHbBIE PEUIEHUA U
unmepdpeiicel @3aumooenicmeus ¢ HuMu 6 oobaacmu UHOOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02U
Bosmoorcnocmu cywecmeyioweti npoepammno-mexHudeckou apxumexmypul
Bosmooicnocmu  cospemennvix U nepcneKmusHulX  cpedcmé  paspabomxu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeoCm8
Memoodonozuu  paspabomxu  nNpocpaAMMHO20  obecnedenus U  MeXHON02UU
NPOSPAMMUPOBAHUS
Memodonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIb308AHUS OA3 OAHHBIX
Texnonoeuu evinonnerus pabom no co30anuio (MOOUGUKayuu) u Conpo8oINCOEHUIO
uc
OcHo8bl co8pemMenHbIX ONepayuoOHHbIX CUCTEM
Cogpemennblii omeuecmeeHHblll U 3apyOedtCHblL Onvim 8 NpogecCUOHANbHOU
oesmenvbHoCmu
Memo0ost u npuemvl aneopummuzayuu NOCMABIeHHbIX 3A0ay
IIpoepammusie npodykmul 015l 2paguueckoeo omoodpatceHus aieopummos
Cmanoapmuvle aneopummul u 061ACMuU UX NPUMEHeHUs
Bulbpannwiii  A3vik  npocpammuposanus, 0COOEHHOCMU NPOSPAMMUPOBANHUS HA
9MOM s3bIKe
Komnonenmor  npocpammHo-mexnuyeckux — apxumexkmyp, — cyujecmeyioujue
NPULOdNCeHUs. U UHmepgheticobl 83aUMO0eticmeus ¢ HUMU
Texnonoz2uu npoepammuposanuisl
Ocobennocmu 6blOPAHHOL Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie Ooxkymenmsi, onpedensrowue mpebdosaHus K 0QOpMIEHUIO
NPOSPAMMHO20 KOOA
ocobeHHocmetl npenodasaemozo y4ebHo2o Kypcd, OUCYUNIUHbl (MOOYs),
Buvipabamuvieams éapuanmul peanruzayuu mpebosanuii
Hcnonvsosams memoost u npuemvl aneopummusayuu NOCMagieHHbIX 3a0ay
Hcnonvzoeams  npocpammmvie npoOyKmsl 01 2pauyeckozo o0moodpajicenus
aneopummos
IIpumensams cmanoapmuule an2opummsl 8 COOMEEMCMEYIOWUX 001aACmAX
Tucamv npoepammmbulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeamsv 6b16panuyio cpedy npocpammuposanus
Ipumenamo nyuwiue Mmupogvle NPAKmMuku 0gh)opMaeHUs NPOSPAMMHO20 KOOA
Hcnonvzo6ams 603MOMNCHOCMU UMEOWENCA MEXHUYECKOU U/uiu npoepammHou
apxumexmypbl
IIpumensamy KOINEKMUBHYIO CPedy pa3pabOmKUu NPOSPAMMHO20 obecnedenus u
cucmemy KOHmMpOJisl 6ePCuti



enademv.:  Paspabomia pecramenmos no ynpasienuio kauecmeom
Coenacosanue pe2niamenmos no YNpasieHuio Kayecmeom ¢ 3auHmepeco8aHHblMu
cmopoHamu
Oyenka xauecmea u 3¢pghekmueHocmu NPOSPAMMHO20 KOOA
Peoaxmupoearnue npoepammuozo kooa

2. CTpPyKTYpAa M cojiep:KaHNe TUCIHUTTHHbI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OO6mast TpyI0EMKOCTh JUCITUILIMHBI COCTABISIET 2 3a4. el. (7249acoB), UX pacnpeesiecHue
110 BUJIaM pabOT MPEICTABIICHO B TAOJIUIIE

Cemectpsl
Bup y4eOHoii padoTsl Beero (4acel)
4yacoB >
KonrakTHasi paGoTa, B TOM YHCIe: 30,2 30,2
AYyIUTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHSA JIEKIIUOHHOI'O THUIIA 10 10
JlabopaTopHbIe 3aHITHS 20 20
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI,
MIPaKTUYECKHUE 3aHSTHSI)
HNHas KoHTaKTHas padoTa: 0,2 0,2
KonTpons camoctostensHor padotsl (KCP)
[Ipomexyrounas arrectauust (MKP) 0,2 0,2
CamocTosiTesibHasi padoTa, B TOM YHCJI€: 41.8 41.8
Kypcosasa paboma
Ilpopabomxka yuebHoeo (meopemuuecxkoco) 18 18
Mamepuana
Buinonnenue unousuoyanbhvix 3a0anutl 20 20
(nodeomogka coobweHull, npezenmayuii)
Pegepam
IlonroroBka K TeKyIieMy KOHTPOJIO 3,8 3,8
KonTpoJb:
[ToaroToBka K 9K3aMeHy
yac. 72 72
B TOM 4HcCJIe
O01as Tpy10eMKOCTh KOHTAKTHAasi 30,2 30,2
pabdora
3a4. e/l 2 2

CTpyKTypa AUCHUNIHHBI
Pazgenbl aucUIUIMHbBL, U3y4aeMble B 2 ceMecTpe

KosnuecTBo yacoB
Ne HanMeHOBAREE pasena AynurTopHasi| Bueayauropnas
pasn. Bcero pabora padora
JI JIP CPC
1. | Kpartkas ucropus. &) 1 2 2
2. | OCHOBHBIE MOHSATHSI. 9 1 2 6
3. | Apxurekrypssie ocoderroctr OC. 9 1 2 6




KoauyecTBo yacos
Ne Hammenosanue pasena AynutopHasi| BueayauropHas
pasn. Bcero pabora pabora
JI JIP CPC
4. | Knaccudukanus OC. 7 1 2 4
5. | [Iporecchl. 9 1 2 6
6. | YpoBHU IJITaHUPOBAHUSI MPOLIECCOB. 9 1 2 6
7. | CBoiicTBa pecypcos. 9 1 2 6
8. | AITOpUTMBI B3aMMOJICHCTBHSI IIPOIECCOB. 12 2 4 6
9. | Tynukn. 6 1 2 3
10.| IToaroroBka K caye W ciada 3ayeTra 3,8 3,8
KonTtpons camocrositensaoit padotsl (KCP)
ITpomexxyrounas arrecranus (MKP) 0,2
UTOI'O 72 10 20 41,8
Coneprxanue pa3aeoB THCHUILTUHBI
2.3.1 3aHsATHA JEKIMOHHOTO THIIA
Ne ®dopma
pa3n | HammenoBanue pasaena Coneprxanue pasnena TEKYII.
. KOHTPOJISI

1. Kparkas ucropus. Kparkas uctopust 3BOIIOLHUH BBIYUCIUTEIBHBIX T
CUCTEM.

2. OCHOBHBIE TIOHSITHSL. OcCHOBHBIE TIOHATHS, KOHIICTIIIHHA OTICPAITMOHHBIX T
cuctem (OC).

3. ApXUTEKTypHBIE Apxutekrypubie ocodeHHocTH OC: MOHOIUTHOE T

ocobennoctu OC. S,IPO, MHOTOYPOBHEBBIE CHCTEMBI, BUPTYalbHbIC
MAaIIWHBI, MEKPOSIICPHAS apXUTEKTYPa,
CMEIIaHHbIE CUCTEMBI.

4. Knaccudukanus OC. Knaccudukanus OC: nogaepxka WHIUBHTyaIT
MHOT'033/JaYHOCTH 1 MHOTOHUTEBOCTH, BHOE
MHOTOITOJIE30BATEILCKOTO PEKUMA, 3aJjaHne
BBITECHSIIOIIAS U HEBBITECHSIOIAS
MHOT'033/Ja9HOCTh, MHOTOIIPOIIECCOPHAS
00paboTKa, CUCTEMBI PEaIbHOTO BPEMEHH.

S. [Tpoueccol. [Ipouecc: cocTostHUsA, onepanny Haj WHIUBUyaIl
nporueccamu, Habop omneparuii, PCB u KOHTeKCT | bHOE
mporiecca, OHOPa30BbIe U MHOTOPa30BbIC 3aJjaHne
OIepaLuu.

6. YpoBHU MTaHUPOBaHUS | YPOBHH IJIAHUPOBAHUS MPOIIECCOB: WHIUBUAYa

MIPOIIECCOB. BBITECHSIONIEE M HEBBITECHSIONIEE BHOE
IJIAaHUPOBAHUE, TAPAHTUPOBAHHOE U 3aJjaHNe
MIPHOPUTETHOE TUIAHWPOBAHHE.

7. CBoiicTBa pecypcos. CBoiicTBa pecypcoB: KpUTHYECKas CeKLuS, WHIUBUAYAT
obenaromue prtocodsl, mapamieaTbHbIE bHOE
MPOIIECCHI. 3aJjaHue

8. ANTopuUTMBI [TporpaMMHEBIE aTOPUTMBI OPTaHU3AIHH WHIUBUTYaT

B3aUMOJICHCTBUA B3aMMOJICHCTBHS ITPOLIECCOB: aNropuT™ Jlekkepa | bHOE
MIPOIIECCOB. CHHXPOHH3AIINHU TPOIIECCOB, ceMadOphI 3ajaHne
JIeNKCTphl, KPUTUYECKUN YY4aCTOK, MOHUTOPBI
Xoapa.




Ne dopma
pa3n | HaumenoBanue pasjaena Conepxanue pazaena TEKYIII.
: KOHTPOJISI
9. Tynuku. Tynuku: ycnoBus BO3HUKHOBEHUS, CIIOCOObI WUHIUBUAYA
MPEIOTBPAILCHHS, AITOPUTM OaHKUPA. bHOE
3aJlaHue
2.3.2 CemuHapckue 3aHATHS
He npegycmotrpensl.
2.3.3 JlaGopaTopHbIe 3aHATHS.
Ne
dopma TEeKyIIL.
pa3n | HaumenoBanue pa3nena HaumenoBanue nabopatopHbix padboT
KOHTPOJIS
1.| Kparkast ucropus. Kpatkas ucropus sBosonuu UHIUBUAYAIbH
BBIYHCIUTENIbHBIX CUCTEM. 0€ 3aJlaHue
2.| OCHOBHBIE MTOHSTHSI. OcHOBHbBIE TOHATHUSA, KOHIICTIIINH WHIUBUAYaAIbH
onepannoHHbIX cucteM (OC). o€ 3aIaHNe
3.| ApxuTeKTypHbIe N3yuenue apxutekTypHbix ocodenHocteit OC. | HHAUBHYyaTbH
ocobennoctu OC. o€ 3a7laHne
4.| Knaccuduxamms OC. [Tognepxkka MHOr03aJja4HOCTH U VHJMBUyaJIbH
MHOTOHUTEBOCTH, MHOT'OITIOJIb30BATEIHCKOTO o€ 3aJlaHue
peXMMa, BBITECHSIOIIAs U HEBBITECHSIOILAS
MHOT'033JJa4HOCTh, MHOTOIIPOIIECCOPHAs
00paboTKa, CUCTEMBI pEaIbHOI'O BPEMEHH.
5.| Iporneccsr. N3ydeHnne xapakTepuUCTHK Mpoliecca: WHIUBUAYaAIbH
COCTOSIHUSI, OIIEPALIMU HaJl [TpoLieccaMu, Habop | oe 3a7aHue
onepanuii, PCB 1 KOHTEKCT mporecca,
0JIHOPA30BbI€ 1 MHOTOPA30BbIE OMEPAIUH.
6.| YpoBuu nnanupoBanus | [InaHupoBaHue MPOLECCOB: BHITECHSIONIEE U WUHIVBUAYAJIbH
MIPOLIECCOB. HEBBITECHAIOIIIEE TUIAHUPOBAHUE, 0€ 3aJlaHue
rapaHTUPOBAHHOE U TPUOPUTETHOE
IJIaHUPOBAHUE.
7.| CBoiicTBa pecypcos. CBolicTBa pecypcoB: KpUTHUECKAsI CEKIIMS, WH/UBUyaJIbH
obenatomue pritocodsl, mapamienbHbIE o€ 3aJ1aHNe
ITPOLIECCHI.
8.| AnropuTMmBI AJTOpUTMBI OpraHU3aluy B3aUMOAEHCTBHS UHUBUAYaAJIbH
B3alMOJEHCTBUS IIPOLIECCOB: alNropuT™ Jlexkepa 0€ 3aJlaHue
MIPOLIECCOB. CHUHXPOHM3AIMH [TPOLIECCOB, ceMadopbl
JIeNKCTphl, KPUTUYECKUN YY4aCTOK, MOHUTOPBI
Xoapa.
9.| Tynuku. VYcoBust BOSHUKHOBEHHS, CIIOCOObI UHIUBUAYaJIbH
MPeIOTBPALLEHUS TYIUKOB. AJITOPUTM o€ 3aJlaHue

OaHKHpa.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT.

KypcoBbie paboThl HE IPETyCMOTPEHBI.

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecreYyeHUs IJIsl CAMOCTOATEIbHOI padoThI
00Y4YAKIIHUXCS 10 TUCHHILINHE

Ne

Bug CPC

[Tepeuenpb yueOHO-METOAMUECKOTO 00eCIeYeHHS IS
CaMOCTOSITENIbHOM pabOThI




1. YpoBHU CmupnoB A.A. IlpukiiagHoe nporpaMMHOE

TJIaHUPOBAHUS obecrieuenue: yaueonoe nocooue / A.A. CMHpHOB. -
MIPOLIECCOB. Mocksa; bepnun: [Iupekr-Menua, 2017. - 358 c.

2. AJITOpUTMBI Maprembsinos, FO.®. OnepaiiuoHHbIE CUCTEMBI.
B3aUMOJICUCTBUSA Konnenuuu nocrpoenus u o0ecreyeHus
MIPOIIECCOB. Oe3omacHOCTH : yueOHoe rocodbue / 10.D.

Maprembsanos, A.B. fIkosnes, A.B. SIkoBneB. —
DNeKTpoH. AaH. — Mockaa : ['opsiuast tuHus-
Temexom, 2011. — 332 ¢

3. Tynuku. Heviten I1./Ix. Onepanmonueie cuctembl. OCHOBBI U
npunuunel. Kauru 1, 2. - M. : BUHOM.
JlabGopaTtopus 3Hanuu, 2016. - 236 c.

Oo0pa3oBaTesibHbIE TEXHOJIOTUH
B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma JUCHUIUIMHBI MIPE1yCcMaTpUBaET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTelIbHbIE TEXHOJOTHH: YTCHHE
JEKUUHA C HCHOJb30BAHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJ] MajblX TIpymi, pa30oop
NPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
[Ipu 00ydyeHnH UCIOJIB3YIOTCA CIENYIOIIME 00pa30BaTEIbHbBIE TEXHOJIOTUU:

— TexHonorust KOMMYHHKAaTHBHOTO OOydYeHHMs — HampaBieHa Ha (OPMHUpPOBAHHE
KOMMYHHKaTUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOTO) OO0Y4YEHHS — MpEAIoiaraet
OCYILECTBJICHHE IO3HABATEJIbHOW JEATENBHOCTH CTYACHTOB C Y4YETOM HX HHAWBUIYaJIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTh CBOMl TBOPYECKUM
noreHuuan. Co3aHue W HCIOJIB30BAHME JUArHOCTHMUYECKHUX TECTOB SBIISIETCSA HEOThEMJIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOAyJabHOTO OOy4YeHHS — TMpeAycMaTpUBaeT JAEJIEHUE COAEpKaHUS
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesbl (MOyJN ), MHTETPUPOBaHHbIE B OOIIUI KypC.
— MHudopmannoHHo-koMMyHuKalmoHHele TexHonorun (MKT) - pacmupsror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBHIIMIAsS €ro MPAaKTHYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON pPa0OThl ydYalIMXcsi W TOBBIIMICHUIO TO3HABATEIbHOU
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 BuAa TEXHOIOTHI:

— TexHoNOrusl HCHOJB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — IM03BOJIseT 3((HEKTUBHO
JIOTIOJTHUTD MIPOLIECC 00YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKUE BO3MOXXKHOCTH JJISl  ITOMCKa

uHpOopMalny, pa3paboTKU HayYHbIX POEKTOB, BEJICHHs HAyYHBIX UCCIIEIOBAHUI.

— TexHonoruss MHAMBUAYAIN3alUU OOYyYEHHMsS] — IOMOTaeT pPEealn30BbIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIN TIOAXOJl, YYHTHIBas WHIUBHIyaJbHBIE OCOOCHHOCTH W MOTPeOHOCTH
yUaIuxcsl.

— [IlpoexTHass TEXHOJNOTHsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLHAIBHOTO
B3aWMOJICHCTBHS yUYAIIUXCS C IENBI0 PEHICHHs 3aJadd, KOTOpas OIpeNeNseTcss B pamKax
npodecCHOHATBLHOM MOATOTOBKH, BBLACTS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealM3yeT HJEI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHIWBHIYaJIbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a pEIICHHE
y4eOHBIX 3ajay.

— MHrpoBas TeXHOJIOTUSI — TO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psilia BOSMOXKHBIX
CIOCO0OB pelIeHUsT MPOoOIIeM, aKTUBU3UPYS MBIIUICHHE CTYIACHTOB W PACKPBIBasl JTMYHOCTHBIN
MOTEHIMAJ Ka)KJI0T0 yJarerocs.



— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHUS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCUTHCA K HH(POPMALUU, YMEHHUIO
0TOMpaTh UH(OPMALMIO [T PELICHHS TOCTAaBIEHHON 3ajauu.

KommiekcHOe MCroibp30BaHUEe B y4eOHOM IPOLIECCE BCEX BBHIMICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 AKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIC
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH O00J1aaaTh
OyayImuii CienuanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— pabora B MaJbIX TpyIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTb CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIMJI€PA, HAIIPABJICHHAs Ha pellieHHe 001el 3aJauu TyTEM TBOPUYECKOIO CIOKEHHUS
pE3yJbTaTOB MHAMBUAYAJIbHONH pabOThl UIEHOB KOMAHJbl C JECJIEHUEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH,;

— MPOEKTHAas TEXHOJIOIUA - HHAMBUIYyalbHAs WIM KOJUIEKTUBHAS JESITENbHOCTD 110 0TOOPY,
pacnpeneseHuI0 U CUCTEMaTU3aly MaTepuaa 1o OIPECIICHHON TeMe, B pe3yJIbTaTe KOTOPOu
COCTaBIISIETCS IPOEKT;

— aHalu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIINX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NeSTeNTbHOCTH, W MOWCK BapHaHTOB
JY4YILINX PELICHUM;

— Pa3BUTHE KPUTHUECKOTO MBIIUIEHUS — 00pa3oBaTebHasl JesTeIbHOCTb, HallpaBJIeHHAas Ha
pa3BUTHE y CTYIEHTOB Pa3yMHOTO, Pe(hJICKCHBHOTO MBIIUICHUS, CIOCOOHOTO BBIABHHYTH HOBBIC
UJEHU U YBUJIETh HOBBIE BO3MOKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3adad M CHUTyallMid IIMPOKO HCIOIB3YETCS Kak
npernojiaBaTesneM, Tak U CTyJ€HTaMH BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHalIu3a
pe3y/IbTaTOB CaMOCTOSATENBHOM PabOTHl. DTO OOYCIOBIEHO TEM, YTO IPU HCCIEAOBAaHUU HU
PELICHUH Ka)KJOU KOHKPETHOM 3a/1a4M UIMEETCsl, KaK PaBUII0, HECKOJIBKO METOIOB, a 3TO TpedyeT
pa3z0opa 1 OLIEHKHU 1L1eI0M COBOKYITHOCTU KOHKPETHBIX CUTYalUi.

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOMCKAa HMH(OpMAIMKM, YMEHHUS CaMOCTOSITEIbHO pACIIUpSATh W YIIyOJIATh 3HAHMS,
MIOJTy9YECHHBIE B X0/I€ JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHA.

IToxxoxa pazbopa KOHKPETHBIX CUTYallUi MIUPOKO UCTIONIb3YeTCsl KaK MperoiaBaTesieM, Tak
U CTyJIEHTaMU TIPY TIPOBENICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON PaOOTHI.

JUis A1l ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBBSI MIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C HCIIOJIb30BAaHUEM DJIEKTPOHHOH ITOYTHI.

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHM3aIns
KOHCYJIbTAIMH C UCTIOJIb30BAaHUEM AJIEKTPOHHOMN MOYTHI.

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

O].[eHO'-IHLIe CpeacTBa 14 NPOBECACHUA TEKYIIEIro KOHTPOJIsA
DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl NPOBECACHUA TEKYIICI0 KOHTPOJIsA

ITepeuyens 3a1a4 TeKyLero KOHTPOJIs O TeMaM:



«OCcHOBHbIE KOHCTPYKIHMH IPOrpaMMHUPOBAHUS»

o “ ]
UYucao codeTaHuii U3 M mo N BeIpaxkaeTcss Gopmynoi ¢" =™ . CocTaBUTh IPOrpaMMmy,
™ nl(m-n)!

MO3BOJISIFOILYIO JUISl MPOM3BOJIBHOTO HATypajJbHOTO M HEMOCPEACTBEHHOM MPOBEPKOM

m
ybenutbes, uto » Cp =2"
i=0
[TocnenoBarenbHocTh PuOOHAU4YM (WIEHBI KOTOpPOW Ha3bIBAIOTCS unciaamMu DPuboHayun)
ompeeseTcsl peKypeHTHBIMU cooTHomeHusmMu: F1=F>=1; Fn= Fna+ Fno moa n23. s
HaTypaibHoro K Haiitu Fy.
[To kpyry HamucaHbl N YKCes, KaXJI0e W3 KOTOPBIX PaBHO CyMME JIBYX CBOMX coceneit. Haitu
CyMMY BCEX YHCEIl.
[Toapsn Hanucansl yucna 1, 2, 3, 4, 5, ..., 2n. OnpeaenuTb TO YKCIIO, KOTOPOE OCTAHETCS TOCIIe
MOCIIE0BATEIHLHOTO BEIYEPKUBAHMSI YUCEII, PACIIOIOKEHHBIX HA HEUETHBIX MECTaX.
[Tycte 00K wieH mocieaoBaTeabHOCTH uMeeT Bua: ak=123..k*9+(k+1). Jliast 3amaHHOrO
HATYpaJIbHOTO K OTpeeuTh KOJIMYECTBO BCEX SMHMIL B YMCIaX a1, a, ..., k.

«A.Tll"OpI/ITMLI H NMpouecC pelieHusd 3agaan»

1. Jlausl BemecTBennble uncna A[1], ..., A[20]. OcTaBuTh 63 H3MEHEHMS OCIIEI0BATEILHOCTD
A[1], ..., A[20], eciiu oHa ymopsIOYCHA 110 HEYOBIBAHHIO WITH 110 HEBO3PACTAHUIO; B TPOTHBHOM
Clly4ae yJajauTh U3 MOCJIEI0BATEILHOCTH TE€ YWIEHBI, MOPSAIKOBBIE HOMEPA KOTOPBIX KPATHBI
YETBIPEM, COXPAHUB MIPEKHUM HOPAJIOK OCTABICHHBIX YWICHOB.

Hanbl 1Be mocneaoBaTeabHOCTH N0 N 4ynces B Kaxao. HallTh HauMeHblIee cpend TeX YHCEl
MIEPBOM MMOCIIEIOBATETILHOCTH, KOTOPBIE HE BXOJIAT BO BTOPYIO MOCIEI0BATEIILHOCTD (CUuTas,
YTO XOTS OB OHO TaKOE YMCIIO €CTh).

Hanbl koopaunatel N Touek Ha muockoctu: X[1], Y[1], ..., X[N], Y[N]. Haiitu Homepa aByx
TOYEK, PACCTOSIHUE MEXIYy KOTOPHIMU HauOolblliee (CUMTaTh, YTO Takas Iapa TO4YeK
€IMHCTBCHHAS ).

ITepemennoit T npuCBOMTH 3HAYEHHE true, €CaM B MOCIEAOBATEIBHOCTH X HET HYJEBBIX
3JIEMEHTOB M TPHU 3TOM IMOJOKUTEIbHBIE SJIEMEHTHI YEpPEAYIOTCS C OTPHUIATEIbHBIMU, U
3HaueHue false B MpOTUBHOM cityuae.

«OCHOBHBIE CTPYKTYPbI TaHHBIX»
JlaHo: HaTypasbHOE n, IIeNIble HEOTPUIIATENbHBIE a1, ..., an. HAaWTH KOTUYECTBO COBEPIIEHHBIX
YUCe, 10 U MOCIIE KOTOPHIX CAEAYIOT HEUYETHBIC JIEMEHTHI.
JlaHo: nelicTBUTEIbHBIC YKCha S, t, a0, ..., al2.
Homyauts p(1)-p(t)+p?(s—1)+p3(1), rae p(X)=a1®x1*+aiiXs +...+ao.
Jano HaTypanbHOE n. BRISICHUTH, UMEIOTCS JIU Cpelin Yucen n, n+1, ..., 2n NpocThie Yucna,
Pa3HOCTh MEXTy KOTOPHIMH paBHa 2.
OrnucaTh TOTUYECKYIO (PYHKIIHMIO, TPOBEPSIONIYIO YITOPSAI0UEHBI JIU 110 BO3PACTAHUIO UITU
yOBIBaHUIO JIEMEHTHI MaCCUBA.

«ITapajiesibHbIE IPOLECCHI»

. HaiiTn MmakcuMalIbHBIN JIEMEHT MaTPUILIbl U YKa3aTh €r0 KOOPAUHATHI.

2. Haiitn HauMeHbBIINN TTOJIOKUTETHHBIN JIEMEHT IEJIOUYNCIICHHON MaTPHUIThl, CyMMa HHICKCOB
KOTOPOT'O YETHA.

3. HaiitTh MUHUMAJIBHBIN 3JIEMEHT CPeI MAaKCUMATbHBIX 3JIEMEHTOB KaXKIOW CTPOKH
LIEJIOYMCIIEHHOW MATPHUILIbI U YKa3aTh €r0 KOOPJAUHATBHI.

4. Jlan maccuB umHGOpMalMu O COTPYAHUKaX: pammiusd, cTax, 3apruiata. Haittu damunum
COTPYTHUKOB, 3aKAaHUMBAIOIITUECS HA «OBY», CTAXK KOTOPBIX YUCIIO OOJIbIlee 33 JaHHOTO YUCIIa
K, a 3aprrata Tpex3Ha4HOE 4HCIIO.

[

IlepeyeHb KOMIIETEHIMIA, IPOBEPAEMBIX OLCHOYHBIM CPEICTBOM:



[1K-2

I1K-3

agkrownE

Sk

8.
9.
10.
11.
12.

Crnoco6eH 3(hPpeKTUBHO TUTAHUPOBATH HEOOXOAMMBIC PECYPCHI M ATAITbI BHITOTHEHUS
pabor B 00MacTM MaTeMaTHYECKOTO0 MOJETUPOBAHUS U HMH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH,  COCTaBIsITh  Ha  BBICOKOM  YpPOBHE
COOTBETCTBYIOIINE TEXHUUECKHUE OMMCAHUS U HHCTPYKIHH

Crnioco6eH 3 (GEeKTHBHO MPUMEHSTh AITOPUTMUYECKUE U TPOTPAMMHBIC PEIICHUS B
obacTi MHHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA, @ TAK)KE Y4aCTBOBAThH

B UX NMPOECKTUPOBAHUH U pa3zpaboTKe

IlepeyeHb BONPOCOB TEKYNIEro KOHTPOJISA KOJIOKBUYMA
CrpyKTypa BBIYMCIUTENBHON cucTeMbl. OCHOBHBIE OHATHS, KoHUenuu OC.
Apxutektypabie ocooeHHocTH OC. MukposiiepHas apXuTeKkTypa.
Knaccudukanus OC. [Tonstue mporecca.
Cocrosanus mpouecca. Onepaiuy HaJl IPOILECCAMH.
Process Control Block u kontekcT mporecca. OtHOpa30BbIe OIEpaLny.
MHuoropazoBble onepanuu.
YpoBHM IJIaHUPOBAHMS POLIECCOB. BBHITECHSIOIIEE M HEBBITECHSIOIIECE
IUTAHUPOBAHHUE.
Aunroputwmsl ianuposanus. First-Come, First-Served (FCFS), Round Robin (RR),
Shortest-Job-First (SJF), rapantupoBaHHOE M IPUOPUTETHOE ILITAHUPOBAHHE.
Kputnuaeckas cexnust. O6enaromue Guiocodm.
[TapannensHbie poliecchl. AMroput™ Jlekkepa CHHXPOHU3AIUHU MPOIIECCOB.
Onepanus «IIpoBepka u ycranoBka». Cemadopsl JleHKCTpHI.
Pemenne nmpoGieMbl KPUTUYECKOTO Y4acTKa ¢ MOMOIIbI0 ceMadopoB.
Pemenune nmpoGieMbl MOCTAaBIIMK-TTOTPEOUTEIH C TOMOIIBIO ceMadopoB. MOHUTOPEI
Xoapa.

Ilepeyenb KOMMeTEHIUIi, MPOBEPAEMbIX OLEHOYHBIM CPEICTBOM:

[1K-2

I1K-3

Crnoco6eH 3(hpeKTUBHO TUTAHUPOBATH HEOOXOAMMBIEC PECYPCHI U 3TAIIbI BBIMTOJTHEHUS
pabor B 00JacTM MaTeMaTHMYECKOro MOJEIUPOBAaHUS U HMH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTMH,  COCTaBIsITh  HAa  BBICOKOM  YpOBHE
COOTBETCTBYIOIINE TEXHUYECKUE OMUCAHUS U HHCTPYKIIMH

CriocobeH 3¢ (GEeKTHBHO MPUMEHSTh AITOPUTMUYECKHE U TPOTPAMMHBIE PEIICHHS B
o0actu HH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, a TAK)KE y4aCTBOBATh
B UX MPOEKTUPOBAHUH U pa3paboTKe

DoH/1 O1IeHOYHBIX CPEICTB /sl NPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU
3a4eTHO-IK3aMeHAIMOHHBIE MATEPUABI 1JIsl IPOMEKYTOUHOMH aTTeCTAMHI
(3x3aMeH, 3a4eT)

[EEN
POOWONOUAWNE

e
N

Hepeqeﬂb BOIIPOCOB IJIsl MOATOTOBKHU K IK3aMEHY

. CTpyKTypa BBIYHCIUTEIHHON CUCTEMBI.
OcnoBHbIe TTOHITHS, KoHIenmuu OC.

. ApxutexTypHble ocobenHoctu OC.

. MukposiaepHas apxXUTeKTypa.
Knaccudukanus OC.

. Ilonsatue npouecca.

CocTtosiHuA mporuecca.

. Onepaunu HaJ IPOLIECCAMHU.

. Process Control Block u xontekcr nporiecca.
. OntHOpa3oBbIe ONEepaLnu.

. MHoropasoBsle onepanum.

. YpOBHH IJTAHUPOBAHUS ITPOLIECCOB.



13. BeITecHsrOIIEE ¥ HEBBITECHSIOMIEE TUTAHUPOBAHHE.

14. Anroputwmsl mianupoBanus. First-Come, First-Served (FCFS).

15. Anroputmsl utanupoBanusa. Round Robin (RR).

16. Anroputmsl ranupoBanus. Shortest-Job-First (SJF).

17. TapanTHpOBaHHOE U MPHOPUTETHOE INIAHUPOBAHUE.

18. Kputnueckasi CeKIus.

19. O6enarontue Gpumocodsol.

20. ITapamnenbHBIE TPOLIECCHI.

21. Tlpumep HENpaBHILHOW OPTaHU3AIMH B3aMMO/ICHCTBHS ITPOIECCOB.
22. AnroputMm Jlekkepa CHHXPOHU3AIIUHU TPOIECCOB.

23. Omepanus «[IpoBepka u ycTaHOBKa».

24. Cemadopsl JIeHKCTpHI.

25. Pemenne nmpo6sieMbl KpUTHYECKOTO ydacTKa C IIOMOIIBI0 ceMadopoB.
26. Pemmenne mpoOeMbl MOCTaBIIMK-TIOTPEOUTENH ¢ TOMOIIBIO CeMaOpPOB.
27. Monurops! Xoapa.

Ilepeyenb KOMMeTEHIUIA, MPOBEPAEMbIX OLEHOYHBIM CPEICTBOM:

[1K-2

I1K-3

Crioco6eH 3(h(peKTHBHO TIAHUPOBATH HEOOXOAMMBIE PECYPCHI H ATAITBI BHITIOJTHEHUS
paboT B 00macTM MaTeMaTH4ecKOro MOJCIUPOBAHUS W  HWHPOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTMH,  COCTaBIsATH Ha  BBICOKOM  YpPOBHE
COOTBETCTBYIOLINE TEXHUYECKUE OTMCAHUS K HHCTPYKIMN

Crnioco6eH 3¢ (GeKTHBHO MPUMEHSTh AITOPUTMUYECKHE U TPOTPAMMHBIE PEIICHUS B
obnactu MHHOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, @ TAaK)Ke y4acTBOBAThH
B UX NPOEKTUPOBAHUH U pa3paboTKe

33[{3‘1“ AJIA MOATOTOBKHU K 3K3aMEHY

1. BelITecHstomIast 1 HEBBITECHSIOIIAs MHOT033a1a4HOCTh. [IpumepHble 3a1anus 1
MOJITOTOBKHU: cJIes1aTh 0030p CYIIECTBYIOIIMX Hanbosee NpuMeHsieMbIX MeTo10B. [IpoBecTu
CpPaBHHUTEJbHBIN aHAIN3 METO/IOB U AITOPUTMOB, yKa3aTh 00JacTH MIPUMEHEHHUS.

2. Tlpomecc: coctosiHuUs, HAOOP OTepaIuii Ha i IpoIeccaMu. Y POBHU TUTAHUPOBAHHUS
npoueccoB. [IpoBecTu cpaBHUTENBHBIN aHANMNU3 3()PEKTUBHOCTH YPOBHEH MIaHUPOBAHUS
MIPOLIECCOB.

3. Anroputm [lekkepa CHHXpOHHU3AIKH MpotieccoB. [IpumepHble 3a1anus 1 MOATOTOBKH:
0O0630p METOIOB pelICHUs MPOOJIEMbI KPUTUYECKOTO yUacTKa JJisi CHHXPOHU3AIUU
MIPOLIECCOB 32 CYET HEOOXOAMMOCTH AKTUBHOTO OXKHUJAHUS KaXIbIM U3
CHUHXPOHU3UPOBAHHEIX IIPOIECCOB.

4. Cemadops! [eiikerpsl. [IpuMepHbie 3aqaHus 715 TOATOTOBKU: pPellIeHUe MPoOIeMbl
KPUTHYECKOI0 y4acTKa ¢ TIOMOIIbIO ceMa(opoB.

Hepeqeﬂb KOMHeTeHHI/Iﬁ, MPOBEPHAECMBIX OLICHOYHBIM CPEACTBOM:

I1K-2

I1K-3

Crnioco6en 3¢ (heKTUBHO MIIaHUPOBATh HEOOXOJMMbIE PECYPCHI M 3TAIlbl BHITOTHEHUS
paboTr B o0sacTd MaTeMaTUYecKoro MOJEIUPOBaHUS W HMHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTMH,  COCTaBIsATh HAa  BBICOKOM  YpPOBHE
COOTBCTCTBYIOINUE TCXHUYCCKUEC OITMCAaHUA U MHCTPYKIIUH

Crnioco6eH 3¢ (GeKTUBHO MPUMEHATh AITOPUTMUYECKUE U IPOTPaMMHBIE PEILICHUS B
o0iacTu I/IH(bOpMaIII/IOHHO-KOMMyHI/IKaI_[I/IOHHI)IX TeXHOHOFHﬁ, a TaKKC y4aCTBOBATh
B UX IIPOCKTHUPOBAHUU U Pa3pabOTKe

Bonpoce! 1151 KOJIOKBHYMOB
no aucuuniauHe «CucTeMHoe MporpaMMHoe odecrieyeHne
Bapuanr 1

10. INonsTHe MeTa-s3bika. BHO. [Ipumepsr



11. Oneparop BeiOopa. [Ipumepsr.

12. Jlana kBajpaTHasi MaTpHIlA BEIICCTBEHHBIX drcen NXN. Haiitu Hanbonbmuii mo Moy
3JIEMEHT CPEIU DJIEMEHTOB, JISKAIINX HA TOOOYHON JUaroHalu.

13. [lana mociieoBaTenbHOCTD LEIBbIX YMCEN, OKaHYMBAKOIAsACS HyJleM. Hailtu KoiamdecTBo
yucell, cyMMa U p KOTOPhIX YETHA.

14. Jlan MaccuB CUMBOJIOB. SIBIISIETCS JIM OH CHMMETPHUYHBIM MacCUBOM ITU(P?

15. Tlycth (X, Y) — KOOpAMHATHI TOYKH Ha MIOCKOCTH. COCTaBUTH OYJIEBCKOE BBIpaKCHHE,
KOTOpO€ MpUHUMAET 3HaueHue trUe Toraa M TOJBKO TOr/a, KOrja TOYKa MPUHAJICKUT
3alITPUXOBAHHOMN 00JIaCTH.

\

h“\
BapuanT 2
1. YwucnoBbl€ THIIBL.
2. Omnepatop uukia ¢ nocrycioBueM. CHHTaKcucC, ceMaHTHKa. [Ipumepsl

3. Jlana kBajpaTHas MaTpUIlA MEIBIX YruceT NXN. 3aMEHHUTH HYJEM JJIEMEHTHI ¢ TTOCICAHCH
rdpoit paBHOM 2 Cpenr AIEMEHTOB, JISXKAIIMX Ha TJIABHOW JIMarOHAIIH.

4. Jlana mocCJIeIOBAaTEIBHOCTh IIEBIX YHCEN, OKaHuuBaromiasics -1. Haiftm cpennee
apuMeTHUIecKoe YUCell, KOMMIECTBO HU(P B KOTOPHIX YETHO.

5. Jlan maccwB TeNbIX Yucel. SIBisieTCS M OH YHOPSAAOYCHHBIM 110 YOBIBAHHIO U
COJIEP KalINM TOJIBKO MOJIOKHUTEIbHBIE KpaTHbIE 3 unciia?

6. Ilycte (X, Y) — KOOpJAMHATHI TOYKH Ha TIOCKOCTH. CocTaBUTh OYyJIEBCKOE BBIPAKCHUE,
KOTOpO€ NMpPHUHUMAET 3HaueHue {rue Torjga M TONBKO TOT/A, KOTJa TOYKA MPUHAIJICHKHUT
3allITPUXOBAaHHON 00JIaCTH.

A\

T
|
Ilepeuens KOMMNeETEHI Ui, MPOBePAEMbIX OLIEHOYHBIM CPeICTBOM:

I1K-2 Crnioco6eH 3¢ (heKTHBHO MIIAHUPOBATh HEOOXOJUMbIE PECYPCHI M 3TAIlbl BHITOTHEHUS
paboTr B o00NacTd MaTeMaTUYeCKOro MOJAEIUPOBAHUA U  HHPOPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX ~ TEXHOJIOTMH,  COCTaBIsATh HAa  BBICOKOM  YpPOBHE
COOTBETCTBYIOIINE TEXHUIECKHUE OMMCAHHUS U HHCTPYKITHH

I1K-3 Crnioco6eH 3¢ (GeKTUBHO MPUMEHATh AITOPUTMUYECKUE U IPOTPaMMHBIE pEIICHUs B
oOmacTi HHQOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, @ TAK)KE Y4aCTBOBAThH
B UX IIPOCKTHUPOBAHUU U Pa3pabOTKe

KommuekT 3aganuii 1JIsi KOHTPOJIbHOH PadoThl
no aucuuniauHe «CucTeMHoe NporpaMMHoe odecrieyeHne»

Tema OOpaboTKa Mocae10BaTEIbHOCTH YHCEI
Bapmnanr 1.

1.JTana moce0BaTeIbHOCTD LENbIX YHCell, OKaHuuBatomasics ynciom -801. Haiitu cymmy
YHCeJl, KOJIMYECTBO YETHBIX (P B 3alUCH KOTOPBIX HE KPAaTHO 3, a 32 TAKMMH YUCIIaMU CIIEyeT
OTPHULATENIBHOE YUCIIO.

2. Jlan maccuB menbIX 4ucenl. Eciam OH HE ymopsio4eH Mo YOBIBAaHHWIO, TO 3aMEHHTH
AIIEMEHTBI, C UHIEKCAMH KpaTHBIMHU 3, Ha 3HaYEHHE MAaKCUMaJIbHOTO JIEMEHTA.



3. Jlana kBaJpaTHas MaTpulla BEUICCTBEHHBIX YHWCEN. YBEIMYUTH JIEMEHTHI, JIEKAalue
BBIIIIC TJIABHOM TMAroOHAIH, HA CYMMY IMOJIOKHUTEIBHBIX JIEMEHTOB MTOOOYHON JHArOHAIH.

4. Nana matpuna NXM 1nenbix yucen. ChopMupoBaTh MacCuB, KaKIblid 3JIEMEHT KOTOPOTO
paBeH CyMMe MOJYJIEH OTPULIATENbHBIX 3JIEMEHTOB COOTBETCTBYIOIICH CTPOKH.

Tema OGpaboTka MaccuBOB U (paiiioB

BapuanT 1

1. Jlan maccuB uenbix unces. HailTu npousBeneHne 31€eMEHTOB, B 3alIMCH KOTOPBIX POBHO JIBE
udpsl 2. OPopMUTE JOTMUYECKYIO (DYHKIUIO, IPOBEPSIOILYI0 Halu4ue ABYX LUpp 2 B uucie.
Hanuure ocHOBHOH IporpaMMBbl 0053aTENBHO.

2. JlaH MaccHB LIeJIbIX YKcel. 3aMEHUTh OTPULIATENIbHBIE 3JIEMEHTHI MACCHBA Ha CyMMY MHJIEKCOB
MOJIOKHUTEIBHBIX 3JeMEHTOB. OQOpPMHUTH PpPEKypCHBHYIO (DYHKLIHIO BBIYMCICHUS CYMMBI.
OdopMHUTh pEeKypCUBHYIO MPOLELYPY 3aMEHBbl 3J€MEHTa Ha HEKOTOpbli mapamerp. Hamuuume
OCHOBHOM MPOTPaMMBbI 00513aTEIIBHO.

3. Jlan MaccuB cTpoK. BeiBecTH HOMepa HECUMMETPUUYHBIX CTPOK, HAYMHAIOLIUXCS C OYKBBI.

4. Jlam maccuB MH(OpPMALUU O COTPYIHHKAX: (aMHIIMs, CTax, 3apruiata. Haittm dammmmm
COTPYAHUKOB, 3aKaHUMBAIOIINECS HA «OB», CTaX KOTOPBIX YUCIIO Oobliee 3agaHHoro yucia K, a
3apIuiaTa TPEX3Ha4YHOE YUCIIO.

5. Jlan ¢aiin BelecTBEHHBIX YMcelsl. 3amucarbh B HOBBIM (hailyl Liesible YacTHU TeX 3JIEMEHTOB
UCXOIHOTO (haiina, KOTOphIe OOJIBIIE CPETHETO 3SHAYCHHUS.

Tema O6paboTKa (ailyioB ¥ CIIHCKOB

BapuanT 1
1. Jlan texcroBblii (haitn. Haiit HOMepa cTpok, copeprkamue nudpsl BO BTOPO TOJIOBUHE
CTPOKH.

2. JaH daiin 3anuceit: paMunus coTpyaHIKa, CTaX, O, 3apIiaTa. 3anucaTh B HOBBIN (aiii
bamMuIMKM COTPYIHHMKOB, HAUMHAIOIIUECS HA «A», )KEHIIMH, ¢ MAaKCUMaJIbHOH 1o (aiiny
3apIuIaTod U CTaXeM — IPOCTBIM YHCIIOM (MCIOIB30BaTh (DYHKIIHIO).

3. [lan oJHOHAmpaBJIEHHBIM CHHCOK CHMBOJIOB (IOCTpOMTh). Eciii OH He ymopsiioueH Io
BO3pACTaHUIO, TO yIAJTUTh BCe *, 10 KOTOPBIX UET Iudpa.

4. Jlan maccuB nenbix uucell. [TocTpouTs AByHamnpaBiIeHHBIH CIIUCOK, COAEPIKAIINNA TOJIBKO
YETHbIE DJIEMEHTBhl MCXOJAHOIO0 MaccuBa. EciaM cnHMCOK HE COAEpKUT OTPHULATEIbHBIX
3HaYeHUH, TO BCTABUTh MEXAY JIBYMsI 3JIeMEHTaMHM, OTIMYAIOIIUMUCS He OoJiee ueM Ha 2,
HOBBIN CO 3HAUEHUEM MAKCUMAJIbHOTO.

Ilepeuens KOMMNeETEHI Ui, MPOBePAEMbIX OLIEHOYHBIM CPeICTBOM:

I1K-2 Cnioco6eH 3¢ (heKTHBHO MIIAHUPOBATh HEOOXOJUMbIE PECYPCHI M 3TAIlbl BHITOTHEHUS
paboTr B o0sacT MaTeMaTUYeCKOro MOJAEIUPOBAHUA U  HHPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTMH,  COCTaBIsATh HA  BBICOKOM  YpOBHE
COOTBETCTBYIOIINE TEXHUIECKHUE OMMCAHUS U HHCTPYKITHH

I1K-3 Crnioco6eH 3¢ (GeKTUBHO MPUMEHATh AITOPUTMUYECKUE U TPOTPAMMHBIE PEIICHUS B
oOmacTi HHQOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, @ TAK)KE Y4aCTBOBAThH
B UX IIPOEKTHUPOBAHUU U Pa3pabOTKe

KoMiuiekT pa3HoypoBHeBBIX 32124 (3a1aHUI)
o nucuuiuiiHe «CHCTeMHOE MPOrpaMMHOE 00eCieYeHHe»

3agaum AJ1sl CAMOCTOSITEILHOIO peleHust
«OCHOBHBIE KOHCTPYKIHMHU MPOrpaMMHPOBAHUSD)
1. Jlna marypansHoro K onpenenuTs KOIMYECTBO BCEX EMHMIL B YMCIAX a1, a2, ..., ak.
st 3amanHOorO N, KpatHoro 11, HaiiT Bce umcna, B JECITHYHOMN 3aHCH KOTOPBIX MCIIOIh30BaHbBI
BC€ JIECATUYHBIE TTU(PHI.



st mr060r0 HaTYpaJIbHOTO N HAWTH YKCIIO0, COCTaBIIeHHOE W3 udp 1 u 2, nemsimeecs Ha 2N,
JlaHbl 1IeNTbIe YUCha ay, ..., an. HaliTh HauboMbIIYIO 10 AITUHE TPYIITY OTPULIATETHHBIX YUCEIL.
[TomcunTaTh YUCIIO BCEX JACIUTENCH 3aJAaHHOTO HATYypaIbHOIO YHCIIA.

Onpenenutp, SBISETCS JIM 33JJaHHOE HATYPaIbHOE YUCIO M>1 MpOCTHIM WIIH HET.

3agaum 11 CaMOCTOSATEIbHOIO PelIeHus
«AJITOPUTMBI U TIPOLIeCC PellieHH s 3aJaUID)

2. HaiiTu B 1I€I0YMCIEHHOM BEKTOPE MEPBOE 3HAUCHUE, KOTOPOE SBIISETCS OOIIMM KPAaTHBIM

3a/laHHbIX LebIX yucen M u N.

Onpenenuts, SBISETCS JIM MaTpULIA IPABOM TPEYrOJIbHOM.

VY CTaHOBUTB, ABIAETCS JIM JaHHAS KBAaJpaTHAs MaTPUIIA CUMMETPUYECKOM.

Jlokasats, sIBJISETCS U JaHHAs KBapaTHasi MaTPULIA CHMMETPUIECKON OTHOCHTEIHHO IIOOOUYHOM
JTUaroHaiy (IEpCUMMETPUYECKOMN ).

Marpuua, Bce 31eMEHThl KOTOPOH HEOTPULIATEIbHBI U CyMMAa 3JIEMEHTOB Ka)KJ10M CTPOKU paBHA
€IMHHULIE, HA3bIBACTCS CTOXAaCTUYECKOU. SIBIISETCS JIM JaHHAs MaTpULa A CTOXaCTHYECKOMN?

Martpuueli nepecTaHOBOK Ha3bIBa€TCS KBaJApaTHas MaTpula, Y KOTOpPOW B J1t000OH CTpOKE U B
10060M CTOJIO0LE TOJBKO OJMH JIEMEHT OTJIMYEH OT HYJS M PaBeH eJuHMLE. SIBiseTcs Ju
JaHHasi MaTpula A MaTpule epecTaHOBOK?

33)13'11/1 AJISl CAMOCTOATEC/ILHOI'O PECIICHU S
«OcHOBHBIE CTPYKTYPbI TaHHBIX»

1. Onucare noruyueckyro GpyHKIHMIO, TPOBEPAIOILYIO ABJIACTCS JIM CUMMETPHYHON 4acTh
MacCHBa, HAYMHAIOMIASCS 1-M ¥ KOHYAOIIASICS j-M €r0 JIEMEHTOM.

CocTaBuTh NpoLENYPY, 3aMEHSIOIIYIO B UCXOJHOW CTPOKE CUMBOJIOB BCE €IMHULIBI HYJISIMU U
BCE HYJIM €IMHULIAMU. 3aMEeHa BBIIIOJIHAETCS, HAUWHas C 3aJJaHHON TO3UIMU CTPOKH.

Jana BemecTBeHHas Marpuua. Halitu cyMMy 271€MEHTOB, CyMMa HHAECKCOB KOTOPBIX SBJIAETCS
yrciaoM OuboHnaqym.

Haiitu HOMepa CTpOK MaTpULbl, CYMMa JIEMEHTOB KOTOPBIX ABJISETCS CUMMETPUYHBIM YUCIIOM.
Jan maccuB cTpok. HaiiT HoMep cTpokH ¢ HauOOJIbIIUM BXOXKACHUEM 3aJaHHOTO CUMBOJIA.
Jlan maccuB cTpok. HalTu KOaM4ecTBO HECUMMETPHUYHBIX CTPOK.

ITepedyennb KOMMeETEHIMIA, TPOBEPAEMbIX OLICHOYHBIM CPEICTBOM:

[1K-2 Crnioco6eH 3¢ (peKTUBHO MIIaHUPOBATH HEOOXOAUMBIE PECYPCHI U ATAIIBI BHITOJHEHUS
paboTr B 00JacTM MaTeMaTHYeCKOrOo MOJEIHUPOBAaHUS U HMH(OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTHH,  COCTaBIsTh Ha  BBICOKOM  YpOBHE
COOTBETCTBYIOIINE TEXHUYECKUE ONUCAHUSA U MHCTPYKIIMH

I1K-3 Crnioco6eH 3¢ (heKTUBHO MPUMEHSTh AITOPUTMUYECKHE U IPOrPaMMHBIE pELICHUS B

o6acTi UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, a TaK)Ke y4acTBOBATh
B UX NPOEKTUPOBAHUH U pa3paboTKe

MCTOJIH‘ICCKI/IC PEKOMEHIAUH ONMPEACTAIONIMNE NTPOLHECAYPHI OCHUBAHUA HA 3a4Y€TE

Crynentsl 00s3aHBI CIaTh 3a4€T B COOTBETCTBUU C PaCMUCaHUEM U YYEOHBIM IUIAHOM.
3auer sBnsieTcss GOpMO KOHTPOJIS YCBOCHHUS CTYACHTOM y4eOHOW MpOrpamMmbl 10O JTUCIUILINMHE,
BBITIOJTHEHHUSI PAKTUYECKU M KOHTPOJIBHBIX padoT.

Pesynprar cmaum 3adera mo IpoOCIyIIAHHOMY KypCY JOJDKHBI OLICHMBAThCA KAaK HMTOT
JESTEIIbHOCTH CTYJEHTa B CEMECTPE, 8 UMEHHO - TI0 TIOCEIIaeMOCTH JIEKIIUH, pe3yabTaTaM padboThl
Ha MPAKTUYECKUX 3aHSTHIX, BHITTOJIHEHHS CAMOCTOSATEIbHOM paboThl. [Ipu aTOM momyckaercs Ha
ouHO ¢opme oOydeHus mnpomyck He Oonee 20% 3aHATHI, ¢ 00sS3aTeIBHONW OTPaOOTKOU
MPONMYUIEHHBIX 3aHATHH. CTYyIOeHThl, y KOTOPBIX KOJIMYECTBO TPONYCKOB, IPEBBIIIAET
YCTaHOBJICHHYIO HOPMY, HE BBITIOJTHUBIIINE BCE BUIBI pA0OT U HEYIOBIETBOPUTEILHO pabOTaBIIINe
B TEUYCHHE CEMECTpa, MPOXOMAT coOeceloBaHHME C TpenojaBaTeieM, KOTOPBIA OIMpanInBaeT
CTyJICHTa Ha MIPEIMET BBISIBIICHUS 3HAHUS OCHOBHBIX MOJIOKCHUN JUCIIUILITHHBIL.



Kputepuem oleHuBaHUS pe3yJIbTaTOB OCBOEHUS JNUCHUUIUIMHBI (3a4eT) SBISIOTCA
pe3ynbTaThl TEKYLIEro KOHTPOisA. B ciydae HEylOBIETBOPUTEIBHBIX pe3yIbTaTOB II0
KOJUIOKBUYMY WJIM KakOW-TMOO HWHIMBUAYAIbHOW 3a/aye, CTYACHTY I[PelOoCTaBIIAETCS
BO3MO>KHOCTb [IOBTOPHOM CJa4l COOTBETCTBYIOIIETO 3JIEMEHTA KOHTPOJISL.

Kpurepun oneHku:

- OLIEHKA «32a4YTEeHO0»: CTYJICHT MOJIY4II HEe MeHee 4 0aUIoB 3a KOJUTIOKBUYM M HE MeHee |
Oasna 3a KakIyro U3 6 MHAMBUAYAJIbHBIX 3a/1a4.

- OIlEHKA «He3a4yeT». CTYJICHT MOJYy4Yrs MeHee 4 0ayuioB 3a KOJUIOKBUYM WIH MeHee |
Oasuta XoTst Obl 32 OAHY M3 6 MHAMBUAYAIbHBIX 3a/1a4.

Onenka
He3auer 3auTeHo
— CTYACHT TOJIy4Ws MeHee 4 OauloB 3a | — CTYACHT MOJYYHJ He MeHee 4 OallioB 3a
KOJUTOKBHYM KOJUIOKBUYM;
— MeHee 1 Oamra xoTs Obl 3a oaHy M3 6 | — He MeHee | Oamna 3a  Kaxayro U3 6
WHIVUBUIYAIBHBIX 3a/1a9 WHIMBUIYAJIbHBIX 3319

MeTtoauyeckue peKOMeHIalMU ONpeAesiioNie Npoueaypbl OLleHMBAHUS HA IK3aMeHe

HtoroBoil (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTU KOMIETEHIUH y oOydarommuxcs Io
JUCLUIUINHE sABJsseTcs dKk3aMeH. CTyneHThl 00si3aHbl ClIaTh B5K3aMEH B COOTBETCTBUU C
pacrucaHieM U y4eOHbIM MJIaHOM

OOC npomMexXyTOYHOM aTTECTallUd COCTOMT W3 BONPOCOB U 33aJady K HK3aMEHY I10
JUCLUTUIMHE.

DK3aMeH 0 AUCLUUILIMHE IPECcIeyeT 1IeJIb OLEHUTh padOoTy CTYIEHTa 3a KypcC, IOJIy4eHHE
TEOPETUYECKUX 3HAHUM, UX HPOYHOCTh, Pa3BUTHE TBOPUECKOTO MBILIUICHHS, NpUOOpEeTeHHE
HABbIKOB CaMOCTOSITEJIbHON pabOThl, YMEHHUE NPUMEHATH MOJIYYEHHbIE 3HAHMS JUIsl PELICHUS
NPaKTUYECKHX 3a/1a4.

®dopma npoBeieHNs FK3aMEeHa: YCTHO, MMCbMEHHO.

MeTtoauyeckue peKOMeHAalMU ONpee/isiiolue Npoue1ypbl OLeHNBAaHUS 3a1a4
MPOMEKYTOYHOM aTTeCTALMHU (IK3aMEH)

MaxkcrManbHOE KOJIMYECTBO 0alioB, KOTOPbIE CTYAEHT MOKET MOIYYUTh 33 MPAaBUIBLHOE
eIlIeHHE 3a/J1a4l, COCTaBJIsieT 2 Oaa.
Onwucanue bamsl
[IpenocraBiien pabOTOCIIOCOOHBI TPOTPAMMHBINA KOJ, CTYJCHT MOXET IMOSCHHUTH | 2
XOJl PELIEHUS, 3HAET Ha3HAUYEHUE KOMaHJI, MOKET U3MEHUTh HEKOTOPBIE YCIIOBUS IO
pock0e MpenoiaBaTesl.
IIporpamMMHBIi KOl MOXKET ObITh HE PabOTOCIIOCOOEH, OJTHAKO aIrOpuUTM pemeHus | 1
3a/1a4l KOPPEKTHBIA, CTYJEHT MOXET MOSCHUTH XOJI PElIEeHUs, 3HaeT Ha3HauYeHHe
HEKOTOPBIX KOMaH]1
[TporpamMMHBIif KO HE paboTaeT, aAITOPUTM PELICHHs He BEPHBIH, cTyaeHT He 3HaeT | 0
HA3HAYEHUS OTAEJIbHBIX KOMaH/

MeTtoauyeckue peKOMeHAalMHU ONpeAe/sIoNe NPoueaypbl OLeHNBAHUS BOIIPOCOB
NPOMEKYTOYHOM aTTecTANMU (IK3aMEeH)

Ornucanue OLICHKA

CryaeHT BiaieeT UCUYEPIBIBAIOIIMME TEOPETHUYESCKUMHU 3HAHUSIMU 10 | OTINYHO
BOIIPOCY, YTO IMOATBEPKIAETCS €ro OTBETAMHU; CTYAEHT YMEET
MPABUILHO OOBSICHATh TEOPETHUECKUI MaTepuas, WIUIIOCTPUPYS €ro




Ornucanue
MIpUMepamMu; IPABUIIbHBIE U KOHKPETHBIE OTBETHI HA JOTIOJHUTEIbHBIE
BOIIPOCHI
CryaeHT BiajeeT TEOPETUYECKMMH 3HAHUSAMU [0 BOIPOCY, UYTO
MOJATBEPKIAECTCS €0 OTBETAMU;, CTYICHT JOIYCKAET HE3HAUYUTEIIbHBIE
OLIMOKYU B OTBETE, UCIIPABJICHHBIE B Mpoiiecce 0eceIbl ; CTYJEeHT yMEeT
MPABWIBHO OOBSICHATh TEOPETUYCCKUN Marepuai;, TBEPABIE W
JIOCTATOYHO IOJIHBIE OTBETHI HA IONIOJIHUTEIbHBIE BOIIPOCHI
TeopeTnyecknii Marepuall yCBOEH YAaCTUYHO, CTYIAEHT HE MOXKET
MPEAOCTaBUTh YETKUM OTBET HA IOCTABJIEHHBIM BONPOC; CTYJEHT
3aTPYIHSETCS IPUBECTU IPUMEPDI, OSCHSIOIINE OTBETHI HA BOIIPOCHI;
OTBEYAET HA JIONOJHUTEJIbHBIE BOIPOCHl KPAaTKO, JIOIYyCKas
HETOYHOCTHU

DK3aMeHaTopy MPEeAOCTaBIISAECTCS IPaBO 3a/1aBaTh CTYAEHTaM JIONOJHUTENIbHbBIE BOIPOCHI
0 BCel yueOHOU IporpaMMe JTUCIHUILTUHBL.

Pesynbprar cnaun sx3amMeHa 3aHOCUTHCS IPETOJABATEIEM B 3K3aMEHAIIMOHHYIO BEIOMOCTh

Y 3a4ETHYIO KHUXKKY.
Kpurepum ouenku:

OIICHKAa

Xopomuio

Y 10BIETBOPUTETILHO

Ouenka

HeynoBj1eTBOPUTEJIBHO | YI0BJIECTBOPUTEIBHO Xopoiuo O1an4Ho
— He BBIIIOJIHEHA | — 3ajJlaya BBIIOJHEHA | — JIOCTaTOYHO — HCYEPIBIBAIOIIMNI
3a/laya ¥ He OTBEeTWUJ HH | Ha 1 Oamn MIOJIHO OTBETWJI HA | OTBET Ha 2 BoOIpoca
Ha OJIMH BOIIPOC OMJIETa | — YacTMYHO OTBETWII | ABa BOmpoca | bunera, Y
— HENOHMMaHHE Ha  JOBa  Bompoca | Omiera prMepaMu u
CYUIHOCTH H3JlaraeMbIx | Ousera — 3ajava MOSICHEHUSIMU
BOIIPOCOB, rpyobie | — oTBeYaeT Ha | BBINIOJIHEHA HA 1-2 | — 3amaua penieHa Ha
OMOKK B  OTBETE, | JOMOJHUTEIBHBIC Oanna 2 Oaa
HCYBCPCHHBIC U | BOIIPOCHI KpaTko, | — TBEpAbIE U | — UCYEPHIBIBAIOIIKE,
HETOYHBIE OTBETHI HA | JIOMycKas HETOYHOCTH | IOCTATOYHO JIOTUYECKH
JIOTIOJTHUTEIbHBIE IIOJIHBIE OTBETHI HA | MOCJIEIOBATENBHBIE,
BOIIPOCHI JIOMTOJTHUTEIbHBIE | TIOJIHBIE,
3K3aMEHATOPOB. BOIIPOCHI IIPaBUIIbHBIE u

KOHKPETHBIE OTBETHI

Ha JIOIIOJHUTEIIbHbBIC

BOIPOCHI;

OneHouHble CpelCTBA AJI NHBAIUIOB U JIAL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbSI
BBIOMPAIOTCS C YUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— Ip1 HEOOXOAMMOCTH MHBAINWAM U JIMIIAM C OIPaHUYEHHBIMU BO3MOKHOCTSMU 3/10POBbS
MIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS JJIs TOATOTOBKHM OTBETA HA SK3aMEHE;

— IpHU TPOBEJACHUH MPOIEAYpbl OLICHUBAHUS PE3yIbTATOB O0YUYEHHS] MHBAIMJIOB U JIUI] C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBsS MPEyCMATPUBAETCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IpU HEOOXOTUMOCTH JUIs 00YUYAIOIIMXCS C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS U
MHBAJIUOB MPOLEAYpa OLCHUBAHUS PE3YIbTATOB 00YUEHHS MO AUCIUIIIUHE MOXKET IPOBOAUTHCS
B HECKOJIBKO JTallOB.

[Ipouenypa ouneHuBaHus pPe3yJabTaTOB OOYYEHHS WHBAJIUAOB U JIMI C OTrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS MO AUCHMILIMHE MpeAycMaTpUBaeT MpelocTaBlieHne HHPopMauu B
dopMax, afanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMAaLIUU:

JLnst AL ¢ HapyIeHNUsIMU 3pEHUS:



— B IIeYaTHOM (popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B mieyaTHo opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMA OTIOPHO-BUTATEILHOTO arnapara:

— B IIeYaTHOM ¢opme,

— B popMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHMHIEHTA
o0yyJaromxcs.

IlepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOI JIUTEPATyPbl, HEOOXOAMMOM 1151
OCBOEHUS TUCHHUILIMHBI

OcHoBHasi iuTEepaTypa

1. CmupnoB A.A. [IpukiagHoe nmporpaMMHoe obecrieueHue : yueoHnoe nocodue / A.A. CMUpPHOB.
- Mockaga ; bepnun : lupexkr-Menua, 2017. - 358 c. —

http://biblioclub.ru/index.php?page=book red&id=457616&sr=1

2. lMangpuxoB A.C. Crangaptusanus U cepTudukays mporpaMMHOro odecrnedyeHus : yueoHoe
nocobue / A.C. lllanapukos. - Munck : PUIIO, 2014. - 304 c. —
http://biblioclub.ru/index.php?page=book red&id=463678&sr=1

3. ITaxmypun, J1.O. Onepanuonnsie cucrembl IBM : yue6HOe mocobue / [1.0. [TaxmypuH ;
MunucrepcTBo 006pazoBanus u Hayku Poccuiickoit @enepanuu, Tomckuii ['ocynapcTBeHHbII
VYuusepcurer CucreM Ynpasnenus u Pagnosnexrponuku (TYCVYP). - Tomck : TYCVYP, 2013. -
255 c. : ni. - bubnmorp.B kH. ; To xe . -

RL: http://biblioclub.ru/index.php?page=book&id=480573

JlonoJIHUTeIbHAS JTUTepaTypa

1. Kaprios, B. OcHOBBI onepaninoHHbIX cucTeM : npakThkyM / B. Kapnos, K. KonbkoB. - Mocksa
: Hattmonaneneiit Otkpeiteiil Yausepcutet « MHTYUT», 2016. - 301 c. : wi. - bubauorp. B KH. ;
To e . - URL: http://biblioclub.ru/index.php?page=book&id=429022

2. Hazapos, C.B. CoBpeMeHHbIE OnepallMOHHbIE CUCTEMBI : yueOHoe nocodue / C.B. Hazapos,

A .. upokos. - Mocksa : UnTepueT-YHuBepcuter Mupopmannonnsix Texnonoruit, 2011. -
280 c. : wi., Tab1., cxeM. - (OcHOBBI HH(MOPMAITMOHHBIX TexHoJoruk). - ISBN 978-5-9963-0416-
5 ; To xe . - URL: http://biblioclub.ru/index.php?page=book&id=233197

3. MaprembsinoB, H0.®. OneparrionHsle cucteMbl. KoHIenum nocTpoeHus 1 odecrneueHus
6e3omacHocTH : yuebHoe nmocobue / F0.d. Maprembsnos, A.B. fAkosnes, A.B. SIkoBneB. —
OnexTpoH. naH. — Mocksa : ['opsuasa nunus-Tenexom, 2011. — 332 ¢. — Pexum nocryna:
https://e.lanbook.com/book/5176

4. Monuanos A.JO. CucreMHoe nporpaMMHOE oOecrieueHue : 1abopaTOpHbINA MIPAKTUKYM / A.
FO. Momyanos. - CII6. [u ap.] : ITutep, 2005. - 283 c. :

5.3. llepuoauveckue U31aHusA:
1. Bazsl nannsix kommnanuu «Mcet Beroy http://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. MuTepHeT-pecypchl, B TOM YHCJe COBPeMeHHbIe NPo(ecCuoOHATbHbIE 0a3bl
JAHHBIX U HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMBI
Onexmpornno-oubauomeunvie cucmemol (Ib6C):
1. BBC «FOPAWT» https://urait.ru/


http://biblioclub.ru/index.php?page=book&id=480573
http://biblioclub.ru/index.php?page=book&id=429022
http://biblioclub.ru/index.php?page=book&id=233197
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/

2. OBC «YHHUBEPCUTETCKAS BUBJINOTEKA OHJIAMH» http://www.biblioclub.ru/
3. DBC «BOOK.ru» https://www.book.ru
4. 3BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6azvt OaHHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypuans! uzngarennscrsa Wiley https://onlinelibrary.wiley.com/
4. Hayunas snektponHas ouodanoreka (HOB) http://www.elibrary.ru/
5. IIoJHOTEKCTOBBIEC apXMBBI BENYIIMX 3alaJHbIX HAyYHBIX )KYpPHAJIOB Ha Pocculickon
wiatdopme HayuHbIX xypHaaoB HOMKOH http://archive.neicon.ru
6. HamuonanmpHass dJneKTpoHHas OMONIMOTEKa (IOCTYH K DJIEKTPOHHOW OMOIHOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmmorexu (PI'B) https://rusneb.ru/
7. Ilpesunenrckas oubnmuoreka um. b.H. Expumnua https://www.prlib.ru/
8. baza manueix CSD KemOpumkckoro nienrpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. YuuBepcurerckas unpopmaimonnas cucrema POCCUS  http://uisrussia.msu.ru

HH¢OPMQZ4MOHHbl€ CnpasoyvHbvle cucmembl

1. Koncynbrant Ilmtoc - cripaBoyHast mpaBoBasi CUCTeMa (JIOCTYII MO JOKaJIbHOM CETH ¢
KOMITBIOTEPOB OUOINOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KubGepJlenunka http://cyberleninka.ru/;

2. AmepukaHckas maTteHTHas 0a3za manubix http://www.uspto.gov/patft/

3. MuHuCTepCTBO HAyKU U BhICIIEro oopa3oBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. ®enepanpHbliii mopran "Poccuiickoe oopasosanue" http://www.edu.ru/;

5. Hudopmanuonnas cucrema "EnuHoe 0KHO 10ocTyma K 00pa3oBaTesbHBIM pecypcam”
http://window.edu.ru/;

6. Enmunas xomrekius mudpoBbix 06pa3oBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

7. IIpoekt ['ocynapCTBEHHOTO MHCTUTYTA pyccKoro s3bika uMeHn A.C. [Iymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBovHo-uH(pOpMaIOHHKIH opTan "Pycckuit s3e1k" http://gramota.ru/;

9. Canyx0ba TeMaTHUECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

10. Cnosapu u sHnukIoneauu http://dic.academic.ru/;

11. OGpazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

12. 3akonomnpoekT "O6 ob6pazoBanuu B Poccuiickoit @enepanuun'. Bonpocs! u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy _i_otvety

Cobcmeennvie snekmponHble 06paszoeamenvHule U uHgpopmayuonHule pecypcol Kyol'V
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http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
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https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
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https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
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https://link.springer.com/
http://www.lektorium.tv/
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1. DOnextponHbI KaTanor Hayunoit 6ubnuorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubmuoreka TpyaoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6
3. Cpena MoayiapHOrO AMHaMUYEcKoro ooydenus http://moodle.kubsu.ru
4. baza yueOHBIX IaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, IyOIUKalNi U KOHGEpeHIUH
http://infoneeds.kubsu.ru/
5. bubnuorteka nHGOPMAIMOHHBIX pecypcoB Kadeapbl HHPOPMALIMOHHBIX 00pa30BaTEIbHBIX
texHousoruit http://mschool.kubsu.ru;
6. DuekTpoHHBII apxuB gokymenToB KyoI'V http://docspace.kubsu.ru/
7. DJEeKTpOHHBIC 00pa30BaTEIBbHBIE PECYPCHI Kapeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

MeTtoauyeckue yKa3aHusi JAJisl 00y4AIOIIUXCS 110 OCBOEHUIO THCIIUIITHHBI

IIpu camocTosTeNbHONM paboTe CTYAGHTOB HEOOXOAMMO H3YYUTh JIUTEpPaTypy,
MIPUBEICHHYIO B TICPEYHSX BBIIIE, JJISI OCMBICTICHUS BBOJUMBIX ITOHITHA, aHATTN3a PEIT0KESHHBIX
MOJIXO/IOB U METOJIOB Pa3pabOTKH Iporpamm. Pa3pabarbiBasi pellieHHE HOBOW 3aJlaud CTYICHT
JOJDKCH YMETh BBIOpaTh 3(()EKTHBHBIC M HAJICKHBIC CTPYKTYPBI JAHHBIX IS TPEICTABICHUS
UH(pOPMaIINH, T0A00paTh COOTBETCTBYIOIINE AITOPUTMBI [T UX 00pabOTKH, y4eCTh CHEIH(PHUKY
sSI3BIKA MPOTPAMMHPOBAHUS, HA KOTOPOM Oy/IeT BhITIONHEHa peanu3anus. CTyIeHT T0JDKEH yMETh
BBINOJIHATh TECTUPOBAHHE W OTJIAJKY aJTOPUTMOB PEIICHHs 3a/a4 C LENbI0 OOHAPYKECHUS U
YCTpaHEHHS B HUX OIIUOOK.

B kawecTtBe cucteM NpOrpaMMHUPOBaHUS JUIsl PEIICHUS 3ajJad M HU3YYEHHUS METOJOB U
QITOPUTMOB, TIPUBEJCHHBIX B JICKIUAX, PEKOMCHIYETCS HCIOIb30BaTh Ha TPAKTHUYSCKUX
3aHATHUSAX U TIPH caMOCTOATENbHOM pabote TpaHcisaTop TASM u penakrop cszeit TLINK. s
3¢ (HEKTHBHOTO TPOTPaMMHUPOBAHUS PEKOMEH TYEeTCS NCIIOJIb30BaTh BCTPOSHHBIC OTIIAUNKH.

7. IlepeyeHb MH(POPMANUOHHBIX TEXHOJIOTH, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPOLEcCa MO0 JMCUHUILIHHE (MOTYJII0)
7.1 llepeyeHb HHGPOPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A
— KommnbsrorepHoe TecTupoBaHuE MPEACTABICHHBIX TPOrPAMM.
— KoncynpTHpoBaHue, paszgadya 3aJaHUd UL CAMOCTOSATENBHOM  paboThI
ITOCPEICTBOM 3JIEKTPOHHOU ITOYTHI.
— Hcnonb3oBaHuE€ DBIEKTPOHHBIX NPE3EHTAUUKA MpPU MPOBEACHUU JIEKIIMOHHBIX
3aHATHIA.
— Hcnonb3oBaHue JEKIIMOHHBIX MAaTEPUAIOB B 3JIEKTPOHHOM BU/IE
— IlpoBepka gOMaIIHUX 33JaHUN U KOHCYJIbTUPOBAHUE MOCPEICTBOM 3IIEKTPOHHON
MOYTBHI.
— Hcnonb3oBaHue DBIEKTPOHHBIX NPE3EHTAUMWA IPU IPOBEICHUU JIEKIIMOHHBIX
3aHITUH
— Cucrema MOODLE

— IlpoBepka nomaiHux 3a1aHuil ¥ KOHCYabTHpoBaHue nocpenctsom DOUC Kyol'y

7.2 IlepeyeHb JHIEH3MOHHOIO UM CBOOOAHO PACIPOCTPAHAEMOIO IPOIPAMMHOIO
o0ecneyenust

OpenOffice

GIT

Kommunsitop C++


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Kommumstop Python
Oracle VirtualBox 6
VMware Workstation 16
Java Version 8 Update 311
Yandex Browser

Mozilla Firefox

Google Chrome

8. MarepuajbHo-TexHuuyeckasi 0a3za, HeoOXxoauMMasi JJI  OCYLIECTBJICHUS
00pa30BaTeILHOI0 MPoIecca Mo TUCHUILINHE

MarepuanbHO-TEXHHUECKOE 00ecTieueHne
JMCIUIUIMHBL U OCHAIIEHHOCTh

1. | JIekiuoHHBIC 3aHATUS JlekumoHHast ayJUTOPHsI, OCHALLICHHASI

NpEe3eHTAMOHHON TEXHUKOH (IIPOEKTOp,

9KpaH, HOYTOYK) U COOTBETCTBYIOIIUM

IPOrpaMMHBIM O00ecrieueHHEM

No Bua pabor

2. | I'pynmoBbie (MHIMBHyaJIbHBIC) Aynuropust (kaOWHET), OCHAILICHHAS
KOHCYJIbTaI[H NepCOHAIILHBIMUA KOMITBIOTEPAMH U
COOTBETCTBYIOILIMM IPOrPaMMHBIM
o0ecrnieyeHUEM
3. | Texymuii KOHTPOJIb Aynuropust (kaOWHET), OCHAILICHHAS

[EPCOHATbHBIMU KOMIIBIOTEPAMU U
COOTBETCTBYIOIIUM ITPOTPAMMHBIM
o0ecrnieyeHUEM

4. | CamocTtosTenbHas pabora KaOuner, ocHallleHHbII KOMIIbIOTEPHOU
TEXHUKOH ¢ BO3MOXHOCTbIO MOJIKIIOYEHUS K
cetu Internet, nporpammoii SKpaHHOTO
YBEJIMYEHUs U 00eCrIeueHHBIN 10CTYIIOM B
AJIEKTPOHHYIO HH(OPMALIMOHHO-
00pa30BaTeNIbHYIO CpPely YHUBEPCUTETA
[Tpumeuanue: Konkperusanus ayautopuii u ux ocHauenue onpeaensercs OIIOIL.




