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Pabouas mporpamma ANCIUIUINHBI «OCHOBBI HMPOTPAMMUPOBAHUSL» COCTaBJIEHA B
COOTBETCTBHUU C (pejlepallbHbIM [OCY/IapCTBEHHBIM 00pa30BaTebHLIM CTaHAAPTOM
Boicmmero  obpazopanua (PI'OC BO) 0o HampaBIE€HUIO  IIOJATOTOBKH
09.03.03TIpuxmnaHas nHOpMATUKA.

o
s
IIporpammy cocTaBWwI(1): /%5{ ,///
__ A.B. Kopanera, crapmuii npenojaBaTeib___ o
11.0. ®aMHHA, JODKHOCTD, YUEHAas CTelleHb, YIeHOe 3BaHHe TIOAIHCh
H.0. ®aMHIHA, JODKHOCTD, YUEHAas CTelleHb, YIEeHO€ 3BaHHe TOAITHCE

Pabouas mporpamma AUCIUIUINHEL «OCHOBBI IPOTPaMMIIPOBaHUS» YTBEPIK/ICHA Ha
3acemaHnn kadeapsl NHQOPMAITNOHHBIX TEXHOJIOTUI MPOTOKOI Nel15 oT «14» mas
2025r.

3apeayroniuii kadeapoii (pazpadoTunka)
B. B. Ilogkomun

Pabouas mporpamma oOcyk/IeHa Ha 3aceJaHun Kadeaphbl aHaII3a JaHHBIX 1
HCKYCCTBEHHOT'0 UHTeIUTekTa mpoTokosa Nel3 ot «20» mas 2025 r.
3apeayronuii kadeapoil (BLIMy cCKaroITeii)
A. B. KoBanenko

YTBepiK/eHa Ha 3aceJaHul yueOHo-MeToquueckoll komuccun gaxyibTeTa
KOMITBEOTEPHBIX TEXHOJIOTH U MpUKJIaHO MaTeMaTK IpoTokoi Ned oT «23»
mas 2025 . '
IIpencemarens YMK daxybrera
A. B. Kogasnenko

Penensentor:

Bermapsau M. E., IIpopexTop 1o yuedHoii pabote, KpacHoapckuii koomepaTHBHEI
nuctutyT (dmnman) AHO BO  Ilenrpocoroza P® «Poccuiickuit yHIBEPCUTET
KOOTIepaIim»

Py6nor Cepreit ErrenbeBud, kaHAIIaT PU3NKO-MaTEMAaTUUECKIX HAYK, JOIEHT
kadeapsl MaTeMaTiaeckoro Mojienuporanus PIBOY BO «Kyol ' ¥Y»



1 Ieau n 3agauu M3y4eHUs AUCLHUTLTHHBI (MO/TyJIs)

1.1 Ilesb ocBOEHHU ST M CIHILIHHbI
UsyueHile SI3BIKOB  IPOrPAMMEpOBAHISL JUIT OBIMAJEHHSI 3HAHWSIMH B OOTAcTH
TEXHOIOTHH MPOrPaMMIPOBAHIS; TIOJT OTOBKA K OCOSHAHHOMY HCITONb30BAHUIO, KAK SI3BIKOB
TIPOrPaMMHPOBAHILSL, TaK i METOJ[OB TIPOrPAMMIIPOBAHHSL.
BoCImTaTeNbHOI EMBI0 IHCIHIUTHHBL SBISeTCA (OPMIPOBAHHE Y CTYAEHTOB HAYYHOTO,
TBOPYECKOTO MOAXOJa K OCBOGHHIO TEXHONOTHIl, METOZOB M CPEICTB MPOM3BOACTBA
TIPOrPaMMHOTO OGECIIEYEHTISL.

1.2 3amaun qUCIHILIHHBI

OcHOBHBIE 331a4ll Kypca Ha OCHOBE CHCTEMHOT O TIOJIXO/a:

— 3HAKOMCTBO C METOJAMH CTPYKTYPHOTO ITPOIrpaMMHpPOBaHHS KakK HauOolee
PacIpoCcTpaHeHHBIMH H 3P PEeKTHBHBIMH MeTOJaMH Pa3paGoTKH MPOrPaMMHBIX TPOAYKTOB;

— o0yuyeHHne pa3paboTKe aAITOPHTMOB Ha OCHOBE CTPYKTYPHOTO MOXO/A;

— 3aKpeIvIeHHe HAaBBIKOB aJITOPHTMH3AIMH U IIPOTPAMMHPOBAHHSA Ha OCHOBE H3YUEHHS
SI3BIKA TPOT PAMMHPOBAHUA C++;

— 3HAKOMCTBO C OCHOBHBIMH CTPYKTYPaMH JaHHBIX M THIIOBBIMH MeTOJaMH 0OpaboTKH
STHX CTPYKTYD;

— H3yYeHHEe PEKYPCHBHBIX METOAOB H Allr OPHTMOB;

— CO3/laHHe TIPAKTHYECKOH Ga3bl IS H3YUYEeHHT JPYTHX Y4eOHBIX JUCIHIUINH, TaKHX, KaK
«MeTofBI TpOrpaMMHPOBAaHHS», «O0BEKTHO-OPHEHTHPOBAHHOE ITPOTPaMMHPOBAHHE» .

Ot6op MaTepHala OCHOBHIBAETCA Ha HEOOXOAMMOCTH O3HAKOMHTH CTYAEHTOB CO
CreyIoIeil COBpeMeHHO HayYHOIT HH(pOopMaIeii:

— 0 MapaurMax IporpaMMHPOBAHHS (HMITEPaTHBHOI, (PYHKITHOHAIBHOI, TOTHYeCKOi);

— O TEexXHOJNOTHSAX MpPOrpaMMHPOBAHHS (CTPYKTYPHOI, MOZIYJIBHOH, OOBEKTHO-
OPHEHTHPOBAHHOI);

— 00 acrekTax (popMaTH3aI[HH CHHTAKCHCA H CEMAHTHKH SI3bIKOB ITPOT PAMMHPOBAHISI.

CopmepkaTeTbHOE HAIIOMHEHHE JUCHHIDIMHBL OOYCIIOBIEHO OONMMH 33JavyaMi B
TOATOTOBKe OaKanaBpa.

Hay4yHOoil OCHOBOH IS ITOCTPOEHHMS IIPOrPaMMBl JAHHOH JUCIMIUIMHBI  SBIISIETCS
TEOPETHKO-TIParMaTHYECKHIT TTOIX0]] B 00yUEeHHH.

1.3 MecTo JHCHHIIHHBI (MOIYJIfA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMmbI
Jucimrumza « OCHOBHI TIPOrPaMMHPOBaHHS» OTHOCHTCS K «O0s3aTeNbHasa yacTh» biioka
1 «JIMCIMIUIHHBI (MOAYIIN)» Y4eOHOIO IUIaHa.

1.4 IlepeveHb IVIAHMPYEMbIX Pe3yJIbTATOB O0YUeHHS MO JUCIHHILIHHE (MOIY.JII0),
COOTHECEHHbIX ¢ IVIAHUPYeMbIMH Pe3YJIbTATAMH 0CBOEHH SI 00PA30BaTeIbHOI NPOrpaMMbIl

WsydeHne pgaHHOR y4yeOHOII JMHCIMIUIMHEI HallpaBIeHO Ha (QOpPMHpOBaHHE
O0YYAIOIIIXCS CIeAyIONTIX KOMITET SHIHIA:

OIIK-2 CnocodeH MOHHMATH NPHHIIHNBLI PAadoOThI COBpPEMEHHLIX HH(OPMAIHOHHBIX
TEXHOJIOTHH H MPOrpaMMHBIX CpeJCTB, B TOM YHCIE€ OTe4eCTBEHHOIo
NPOM3BOACTBA, H HCIOJb30BaTh NX NPH pellleHHH 334324 npodeccHoHATbHON
JeATeJILHOCTH

HJl-1.0IIK-2 Apzymenmuposano npumeHsem CcO6peMEHHbIE UHQOPMALUOHHbLE

MEXHON0ZUU U NP 0P AMMHbBLE CPEOCHIéd, 6 MOM YUCIle OMeYLechEeHHbLe,
npu  onpedeeHUU MPePOGAHUIL U  CIMPYKIMYPbL  NPOZP AMMHbLIX
NPOOYKMOE U NP 02P AMMHbBIX KOMNJIEKCO8 PA3IUYHO20 HA3ZHAYCHUSA
3nams Bosmoocnocni COGPEMEHHBbIX Il HNepPCHEeKMUGHDbIX CpédCﬂI@ p{IB’p(I6OHIK‘H
NPO2PaAMMHBLX IPOOYKNIOE, MEeXHUYeCKUX CPeoCcme



Ymems

Bnadems

H/[-2.0IIK-2

3Hams

Tpunyunst nocmpoenus apxumexmypst HPOZPAMMHOZ0 0becneyeHus U GUobl
apxumexmypsl Hpo2paAMMHO20 obecneyeHiis

Hucmpymenniot 1 Memoost HpOexmuposaniis i Ou3aiiHa uH@GoOpmMayLonHbIxX
cucniem

Anamuzupoeams €xooHvle OaHHble, CNOCObeH NpUMeHsMb 1 MOOUDUYLPOamy
Mamemamiyeckue Mooeni Ol peuteHus 3a0a4d e obracmu npoghecclonais Hoil
OesinenvHoCIL

Ilpumensms  menoosvl  NpogedeHUss  HKCHNEPUMEHNOoe,  Manemamiieckoe
Modenupoganue 01 peulenus 3a0au € obnacmu  HpogheccuoHaib Hoil
OesiniebHOCMIL

Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Hcenonvzoeams — cywjecmeyowjue  munoevie  peuienus U UlabIoHb
HPOEKMUPOBAHUSA NPOZPAMMHO20 0DeCHeyenis U LUCHONb308aMb UX O/ PeuleH1is
3a0a4 npoghecclion ans Hoil OessmensHoCHiL

Anamuz  eozmosicnocmeil  peamusayuiu  mpeboeaHuii K - NPOPAMMHOMY
obecneyeH1io

Bepugurayus  cmpykmypst  npozpammuozo  xooa HC — ommuocunensio
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Huempymenmot u memoost npoexmuposanus u ouzaiina HC

Céop, obpabomxa, ananuz i 060bujeHue pe3yIbManmoe 3SKCHepUMeHMoe 1
ucenedoeaniiii € coomeemceneyougeil obnacm 3HaHuil

Apzymenmuposario npumeraem Memoost npoekmuposanu,

paspadomku u peanu3ayuil nPozpaAMMHBIX NPOOYKHIOE U NP 02D AMMHBIX

KOMNJIEKCO6 6 P a3/IUYHBIX 00/1ACMAX Uejl06euecKoil 0eamelb HOCmU
Tunoevie peuienus, OLUOMUOMEKU HPOSPAMMHBIX MOOVIeil, ULAbIOHbI, KIACCH
00bexnoe, UCnolb3vembvle NP paspabonke npo2pammHo2o obecnedeHus

Memoowt 1 cpedcmea npoexmupoeariis HpoZPaAMMHO20 0becneyens
Memoowr u cpeocmea npoexmupoeanus 6az OGHHBIX C 1UCHONL306AHIEM
COGDEeMEHH bIX UHDOPMAJUOHH BIX MEXHONO2ULL U LUCHONb306ANMd UX OISl PeUuleH s

3a0a4 npoghecclion ansHoil OesmensHocHiL

Memoowst u cpedcmea NpoexMUPOBAHUS NPOPAMMHGIX uHmepgeiicoe i
UCNOMB306aNTL UX O/ PeuleH1Is 3a0ay NP ogecCloH atbH ol OesmensHoCnl



Yuems

Bnadems

Henons 30eamn cyvujecnieyroujiie niirnoeole peuleHisd, maniemanuieckiie Mooens i
uabnomvl HpPOeKmUpPoOeanis npocpammHoco obecneyeris

Henonvzoeamo cyvujecnieyroujiie nmiroesle peuieriis U wabnouvl
HPoeKmuUpoeansa npocpamMmmuoco obecneueniis

IIposooums oyenxy it 0bocHoBaH e PeKOMEHOYeMbIX PeuleHiill

Ilpumensmy ~ memoodst U  cpedcmea  NPOEKMUPOEAHUS  HPODAMMHOZO
obecneyenus, cmpykmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX LHMepeiicos
Paspabomxa, usmenenuie w1 cOo21ACOGaHIUE APXUIMEKMYPbHl  HPOZPAMMHOZO
obecneyentis ¢ UCNONb308AHIUEM MeNI0008 MAMEMAMUYECKO20 MOOeTUPOBAHUA
IIpoexmupogantie npozpamMmusix uHmepgeiicoe

P aspabomxa cmpyxmypst npozpammuozo kooa HC

Coepemennvle A3b1KU NPO2P AMMUPDOEAHLS

Ocrogvl cogpemeHHbIX clichiem ynpaenenus bazamiu OaHHbIxX

Ilpoexmupoeanue  cmpyvkmyp  OGHHBIX €  LCHONL306AHUEM  MeNnooog

MAmemamuyeckoeo MOOCNUPOGaHUs Ol peuleHus 3a0ad 6 obracmi
npogeccion ansHoil OesmensHocmilL

OIIK-3 Cnoco0eH peliaTh CTaHJAPTHDIE 321249H NPodecCHOHAIBHOI AeATeIbHOCTH HA
OCHOBe HH(POPMAIHOHHOI H OHOIHOrpadHIecKoil KYJAbTYPbI ¢ IPHMeHEeHHEM
HH(OPMANMOHHO-KOMMYHHKANHOHHLIX TEXHOJIOTHH H € YY€TOM OCHOBHBIX
TpedoBanuil HHPOPMANHOHHOIH 0e30MaACHOCTH

H/[-1.0IIK-3

3Hams

Ymems

Cnocoben ocyuiecmenams NOUCK U AHAIU3 UHQOPMAUUU HA OCHOEE
UHpoOpMayUOHHOUIL U OudIUOZpaAPUUecKOoil KYbmYypsbl ¢ NPpUMEHEHUEeM
UHQOPM AUUOHHO-KOMMYHUKAUUOHHBIX MEXHOIOZUI U C yuemom
OCHOG6HbIX Mpedo68aHUIl UHPOPMAUUOHHOIL De30nacHocU
Ifenu u 3a0auu nNPoEOOUMBIX UCCAEO0GAHUTl U paspabomox, Mmemoosl
ManemManmuyeckozo MOOeNUpoeanus Ol peuleHus 3aoad 6  obracmi
npogeccuon ansHoil OesmensHocmiL

Omeuecmeennvlii 1 MelCOYHAPOOHblil ONbIN 6 coomeenicmeyioueii obracmu
1ccnedoeanii, Menoovl ManlemManiiuecko2o MoOenupoeanisa Ol peuleHlis 3a0ay
6 obnacmui npogeccuoHanb Hoil OesmensHocnil

Memoouwt uzeneyeniis OAHHBIX U 3H AHUIL U3 PA3IUYHBIX UCTIOYHUKOG

Hemounuku ungopmauuii, Heobxooumoil ons npogeccionans Hoil

oeanienvi oCcmid, Menmoovl HOoUCKA, AdHAAIU3Aa U CI{Hmez3a zmgbopmatpm

Cobupams oanmuvie no npu peutertiil 3a0a4 6 NpogeccuoHanbHoil obracmil



Bnaoems

H/[-2.0IIK-3

3Hams

Ymems

Ocywecmensms nOUCK UHGOpMayuLL U peuteHtil Ha OCHOe UHMOPMALLIONHOTL 1
bubnuozpaguueckoii.  KYWNYPY. € HPUMEHEHUueM  UH@OPMAlLLOHHO-
KOMMYHUKQUUOHHBIX ~ MEeXHONO2UIl 1 ¢ YY4enmom OCHOGHbX mpeboeaniiil
ungopmayuonroii bezonacHocmu

P aspabamvieams 0okymenmul, aHanu3UpoEants ux cpykmypy il cOOepic aHiie

Ipumenams cucmemusiii nOOX00 NPl WIAHUPOEAHUL PAbON € NpPoexmax €
obnacmu UT

Ananuz oannvix, cunmes un@opmaiiinl 1 BpoexmuUpoeaniie Cmpykmyp OaHHbIX Ha
OCHOGe UHDOpMayLoHHOIl U bubmuoZpaguueckoii KYIbmMypsl ¢ NpUMEHeHUeMm
UHGDOPMALLOHH O-KOMMYHUKAILIOHHBIX NEXHONOo2UIl 1 € VYemoM OCHOGHBIX
mpeboeanuii uxgopmaionHoil bezonacHocmi

Ipumensmo cucmemmsiii OOX00 NP NPOGEOeHLI IKCHEPUMEHNNO0E HA OCHOGe
unpopmayuonnoli 1 bubmopaguyeckoii  KYILMYPLL € NPUMEHEeHLeM
UHPOPMALLUOHH O-KOMMYHUKAYUOHHBIX MEXHONO2UIL U C YY4emoM OCHOEGHBIX
mpeboeaniil uHGopmarlonHOTl be30nacHocmit

IIpoeedenue nabniodenuil, usmepenlii 1 UX AHAMU3, COCMIAEGNEHIE ONUCAHULL U
Gopmynupoexa eveoooe, ¢ NpLUMeHeHLeM ManemManu4eckux mooeneil a ocHoge
unpopmayuonnoli 1 bubmozpaguyeckoii  KYIbMYPsl ¢ APUMEHEeHLeM
UHPOPMAYUOHH O-KOMMYHUKAYUOHHBIX MEXHONO2UIl U C YYemoM OCHOGHbIX
mpeboeanuil uHGopmayonHotl be30nacHochitl

Cnocoben yuacmeéosams 6 pazpabomke u peanu3auuil NnpopaMmHbIX
npooyKmoe HA OCHO6C UHQOPMAUUOHHOIU U 0UdMOoZpaguuecKou
KWIbmypsl € HPUMEHEHUEM UHQOPMAUUOHHO-KOMMYHUKAUUOHHbBIX
MEXHONOZUIL U C YUemomM OCHOGHLIX MpedosaHuil UHGPOPMAUUOHHOU
oezonacrocmu
Cyu;ecmeyrou;ue miunoesie peuteriid, mamemamiudeckiie Mooenil maﬁﬂOHbl
HPoeKmupoeanusa npocpamMmmuoco oﬁecneqemm

Memoowr u cpeocmea npoexmupoeanus 6az OGHHBIX C UCHONb306AHUEM
COGDEeMEHH bIX UHDOPMALIOHH BIX MEeXHONO2UIL 1 LUCHOMb306ANTs UX OISl PeUuleH s
3a0a4 npoghecclon ansHoil OesmensHociL

Ocrnoevt  aomunucmpupoearus CVE/[ ¢ ucnonvzoeanuem coepemMeHHbIX

UHDOPMAYUOHHBIX MeXHONO2UTl U UCHONB306aNb UX Ol peuleHus 3a0au
npogeccion ansHoil OesmensHocmiL

Henonvzoeamo cyvujecnieyroujiie nmiroesle peuieriis U wabnouvl
HPoeKmuUpoeansa npocpamMmmuoco obecneueniis

Ilpumensms  memoost U  cpeocmea NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyensn, cMpyKmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicos

Kooupoeams na azvixax npozpammuposanuis



Bnaoems

OITK-7

HJT-
1.0IIK-7

3Hams

VYuems

Ananuszupoeams  exoonvie OanHvle, OCYUECMEIIMb AHAW3 U CUHME3
uHpopmaru

Paspabomxa, usmenenue u co2nacoeanue apxXumMexmypsvl HpOPAMMHO20
obecneueniiss Ha OCHOGe UHGOPMAYUOHHOIL U bubIUOZpaAdUYecKoil KYIbMYpPbl C
NpUMeHeHUueM UHPOPMAYLLOHHO-KOMMYHUKAYUOHHBIX MeXHON02UIl U ¢ Y4enom
OCHOEHbIX Mpeboeaniil uHGopMayoHH oil be3onacHocniul

Jeamenvrnocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIUMUYecK020 Xapakniepa,
Hpeononazaruux eslbop 1 MHO2006pasiie axmyanbHsix cnocoboe peuteHiis 3a0a

IIpoexmupogantie npozpamMmH bixX tHNEP Petico8 ¢ UCHONb30BaHIEM COBPEMEHHBIX

UHDOPMAYUOHHBIX MeXHONO2UTl U UCHONB306aNb UX Ol peuleHus 3a0au
npogeccion ansHoil OesmensHocmilL

Coocoden paspadarbiBaTh AJTOPHTMbI H TMPOrpaMMbl, NPHTOJHBbIE JIf
NMPAKTHYECKOr 0 NPHMeHeHH A

Apeymenmupoeano mnpumensem memoosvl HpOeKMuUpoaHus, pazpabomxi i
peanizaijiiti BPO 2P AMMH bIX NPOOVKNIOE 1L NP O2PAMMH bIX KOMIIEKCOE 8 PA3IUYHbIX
obnacmsx yenogeuecxoil OesmenvHocniil

OcHoebl npozpammuposanis

Hsviku npozpammupoeanuis i pabonvl ¢ bazamiu OaHHBIX

Memoowt ananuza 1 060bugeHUs OmMeyuecnEeHH 020 1 MeXCOVHAPOOHO20 ONbINA €
coomeemcmaeyiougeii obnacmil tccaeooeaHil

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
NpOop aMMUPOBAHS

Tpunyunst nocmpoenus apxumexmypst HPOZPAMMHOZ0 0becneyeHus U GUobl
apxumexmypsl Hpo2paAMMHO20 obecneyeHiis

Memoowt 1 cpedcmea npoexmupoeariis HpoZPaAMMHO20 0becneyens
Memoowt u cpeocmea npoexmupoeaniis baz OaHHbIX

Memoowr u cpedcmea npoexmupoeaniis HpoZPAMMHBIX LUHMepeticoe

Ilpogooums ananus ucnonHenus npeboeaiiii
Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Henomvzoeamo cyvujecnigyroujiie miroesle peuieriid 12 uabnouvl
HpPoeKmuUpoearusa npocpamMmmuoco obecneueniis

Ilpumensams  memoost U cpeocmea NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyents, CpYKMyp OAHHbBIX, A3 OAHHBIX, HPOZPAMMHBIX UHMepeticos



Bnaoems

Hi-
2.01IK-7
3Hams

Yuems

Bnaoems

Buipabamvieams sapuanmot peanuzayuu mpeboeariiii

Paspabomxa, usmenenue 1w coz2idcogaHie apXumexmypsvl HpPOZPAMMHOZ0
obecneyenis ¢ 3auUHNMepPecOBaAHH bIMIUL UL amiL

IIpoexmupoeariie cmpykmyp OAHHbIX

Ipoexmupogantie npozpamMmusix unmep geticoe

Anamuz  eosmosicnocmeii  peamusayuiu  mpeboeaHuil K - NPOPAMMHOMY
obecneuenio

Oyenxa epementt 1t mpyooemMKochiL peanuzaiiu mpeboeantiii K npozpammHOMy
obecneueH11io

P aspabomxa cmpyxmypst npozpammuozo kooa HC
Henonvzvem uncmpymenmanvivie, NpopaMMHble U aANNApamHvlie cpeocmed
uzMepeHuii Ol OlYeHKU Kauecmea npozpammnHo2o obecneyentis

Bosmootcnocmu cyugecmeyrouyeii npozpammHo-mexHu4eckoll apxumexniypol

Boszmooicnocmiu  cogpemennblx U HEPCHEKMUEGHBIY  CPeOcme paspabomkii
NPOZPaAMMH bIX NPOOYKINO0G, NeXHUYeCKUX CPeocne

Tunoevie peuienus, OuOMUOMEKU HPOSPAMMHBIX MOOVAeil, ULABIOHbI, KIACCH
00bexnos, 1UCnob3vemble NP paspabonike npo2pammHozo obecnedeHis
IIpogooums oyenxy u 06ocHOBaHIe PeKOMEHOYeMbIX PeuleHiill
Bepuguyuposants cmpykmypy npozpammHozo kooa

Ogopmnams  pe3yivmamsl  HAYYHO-UCCACOOBAMENbCKUX 1L OHBINIHO-
KOHCMPYKIMOpCKUx pabom

IIposooums ananu3 tcnonHeHus npeboeaHiii

chpauem;e oﬁuapyafc EHH bIX Hecoonieenicniallil

[eamenvHocmys, HaNpaeneHHAas Ha peulerlie 3a0ay aHAIUNIYecKo20 xapakniepa,
Hpeononazaruux esibop 1 MHO2006pasiie akmyanbHsix cnocoboe peuleHis 3a0a

Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC

Paspabomxa mexHuueckoil OOKYMeHMAytil HA KOMHb IONEPHOE NPOZPAMMHOE
obecneuentie ¢ UCHONLI0BAHUEM CYUCCTNEYIOUJLIX CINAHOAPNIOE



Cocmaenenite HOGbIX MeCHioebix ciyuaee il noeniopediie mecnmupocaniia npil

Heobxooumocmil

TQCHIIIPOGCIHI-IQ HpoepamMmoco obecneyeriis

. CrpykTypa U coJep:kaHHe JUCHHUIIIUHbI
2.1 PacnpejesieHHe TPYAOEMKOCTH JUCIHILIHHBI 0 BHAAM padoT
OO0r1mas TpyI0EMKOCTh AUCIIUIUIMHBI COCTABILSET 6 3a4. efl. (216 yacoB), HX pacIipellelleHHe

IT0 BHaM paboT IpecTaBIeHO B TaOmHIle

Cemectpbl
Buj yuedHoii padornbl Bcero (1acobI)
5 MACOB
KonrakTHas padoTa, B TOM YHC/IE: 1245 1254,
Ay/MTOpHBIE 3aHATHSA (BCEro): 118 118
3aHATH A JIEKIHOHHOTO THIIA 50 50
JlaGopaTopHBIE 3aHITHS 68 68
3aHATHS CEMHHAPCKOIO THIIA (CEMHHAPHL,
IIPAKTHYECKHE 3aHATHS)
HHasi KOHTAKTHAA padoTa: 6,5 6,5
KoHTtpois camoctosaTensHoi paboTsl (KCP) 6 6
[Tpomexyrounas arrecraiys (MKP) 0,5 0,5
CamocrosiTe/ibHasi padora, B TOM 4HcJe: 46,8 | 46,8
[IpopaboTka yueOHOI0 (TEOPETHYECKOTO) 14 i
Marepuana
BrImonHeHNe HHAHBUIY ATTbHBIX 3aJaHII 12 12
[ToaroToBKa K TEKYIIIEMY KOHTPOIIIO 20,8 | 20.8
KoHTtpo.ib: 44,7 | 44,7
IToaroToBKa K HK3aMeHy 44,7 | 447
Jac. 216 216
B TOM 4HcJIe
O0mast TPYA0EMKOCTh KOHTAKTHAasA 124,5 1?’
paboTa
32, e 6 6

2.2 CTpyKTYpa JHCIHILIHHbI

PacmpeienneHne BHIOB y4eOHOIT paboTH H HX TPYAOEMKOCTH ITO pa3jieniaM JHCIHIDIHHEI.
Pasjens! (TeMbl) JHCIHMIUIHHEL, H3y4YaeMble B 1 ceMecTpe

Ko/I1ecTR 0 IACOB
Bueayn
. HTOpHA
Ne HanMeHOBaHIe P azHe10B (TeM) Beero AymaropHas padora a
padora
Ja 3 JIP CPC
1 2 3 4 5 6 7
1.
2. | ATOpHUTMBI U SI3BIKH ITPOIrPAMMHPOBAHIS 18 10 4 4
3. | OcHOBHBIE KOHCTPYKIQHH ITPOr PAMMHPOBAHH I 30 10 8 12
4. | OCHOBHBIE CTPYKTYPHBI JAHHBIX 66,8 14 40 12,8




KoIiecTEO 1AC0B
Bueayn
Ne HanMeHOBaHIe P azHe10B (TeM) Beero AymaropHas padora mo}:ma
padora
J JIP CPC
1 2 3 4 6 7
5. | OyHKIMH H PEKYPCHS 30 10 8 12
6. | MeTopl COPTHPOBKH 20 6 8 6
NTOI'O mo pasgenam JCHHILIHHbI 1648 50 68 46,8
KoHrpons camoctosrensHon padoTsl (KCP) 6
[IpomexytouyHas artectaips (MKP) 0,5
[ToaroToBKa K TEKYIEMY KOHTPOIIO 44.7
O0mAas TPYA0EMKOCTD M0 JHCIHILTHHE 216

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —

CAaMOCINOAINENbHAA pafioma C‘H{VOQHHKI

2.3 Cogep:xanue pasiesioB (TeM) THCIHIIMHDBI
2.3.1 3aHATHA JEeKIIHOHHOI 0 THIIA

Ne HanMmeHoEBaHHe P aze/1a (TeMbI)

Cogep:xaHie pazaena (TeMbI)

PDopma
TeRyLUero
KOHT] 011

1 2

3

4

AJTOPHTMEI H SI3bIKH
TTPOT PAMMHP OBAHH S

[ToHsATHE aNTrOPHTMA, CBOIICTBA AITOPHTMA,
TIOHSATHE S3bIKa MPOrPaMMHUPOBaHH,
CBOICTBA SI3BIKOB ITPOrPAMMIPOBAHH S,
(YHKIIHH S3BIKOB ITPOT PAMMHPOBAHII S,
OCHOBHBIE ACIIEKTHI S3BIKOB
MPOrPaMMHPOBAHNSA, METasT3BIKH: baKyca-
Haypa U SI3BIK CHHTAKCHYECKIX JHarpaMM;

OCHOBHBIE KOHCTPYKIIHH
TIPOT PAMMHP OBAHH S

CHHTaKCHC H ceMaHTHKa
BBICOKOYPOBHEBBIX

SI3BIKOB ITPOTPaMMHPOBAHILS; TIEPEMEHHBIE,
THITBL,

BhIpaXKeH!s, apHPMeTHYECKIE OIePaIiH,
oIepaTop IPHCBaHBAHHS; CPEACTBA BBOA-
BBIBOJIA; YCITOBHBIE H IHKIIHYECKHE
YIIPaBILSFOIIIE

CTPYKTYPbI; CTPYKTYPHBIE KOHCTPYKIIHH.

OCHOBHBIE CTPYKTYPHI
JTaHHBIX

[TpocTHrIe YHCIOBBIE THITHL; CHMBOIEHEIH
THIT;

JIOTHYECKHIT THIT; KOHCTPYHPYEMBIe THIIHI;
HHTEPBaNIbHEIE THITHI; MACCHBHI; CTPYKTYPHI,
00beTHHEHN S, TIEPEYHCIIeHN, YKa3aTelH,
JIHHAMIYeCKHE MACCHBEI

4. | OyHKIHH U PEKYPCHS

DOyYHKIIH; Tepefaya IapaMeTPOB; THITHI
TapaMeTPoB (PYHKI[HH; TIOHATHE PEKYPCHU;
MaTeMaTHUYeCKHe PeKYPCHBHbIE (DYHKITHIL;
TIPHMEPHI PEKYPCHBHBIX (PYHKITHII.

5. | MeToapbl COPTHPOBKH

[Iy3BIpbKOBaS COPTHPOBKA, JIHMHEHHBIN
TIOHCK ¢ OOMEHOM, YeITHOYHASI COPTHPOBKA,
MeTOJ[ ITOJ[CYETA, METOJ] TTAPHBIX




dopma

Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) TERYIUEro
KOHT] 0711
1 2 3 4
CpaBHeHMIl, copTupoBKa [1lemta, ObpicTpas
COPTHPOBKA

Ipume yanue: JIP — omyen/3auuma nabopaniopHoii padonist, KII - esinonteHue Kypcogozo npoekma, KP - Kypcoegoii
pabonwt, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposane, P3 — peuiertie 3adadu.

2.3.2 3aHATHA CEMHHAPCKOT0 THIIA

He nipegycMoTpeHo
Ipume yarue: JIP — omyen/3amuma nabopanioptoii padonist, KII - esinonte Hue Kypcogozo npoekiida, KP - Kypcoeoii
pabonsl, PI3 - pacyemHo-epaguieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanie, P3 — peuiertie 3a0ad.

2.3.3 JIaGopaTopHbIe 3aHATHA

PDopma
Ne HanmveHoBaHHe pazgea (TeMbI) HanmeHoRaHHe J1a00pAaT 0pHBIX padoT TEeRYINEro
KOHT] 0.1
1 2 5 4
AT OPHTMBI 1 SI3BIKI M3yueHne cpezb paspa Gotru VisualStudio, CO3AaHHeE H
1. 3aITyCK MpOoCTeHIeH MPoIrpaMMbL CO3AaHHE JIHHEHHBIX P3
IIporpaMMHpPOBaHITA IIporpaMm
OCHOBHEIE KOHCTPYKI[HH CosgaHHe [POTpaMM ¢ HCIIONMB30BAHHEM CPEICTE BBOJA-
2. BRIEOJIA, YCIIOBHOIO OIepaTopa, OIepaTopoB 1HKMA, P3
TIIporpaMMHpPOBaHIA OlIlepaTopa BLIGOpa
OCHOBHEIE CTPYKTYPBI Co3jaHHe TPorpaMM ¢ HCITOJb30BAaHHEeM TP 0cTeHIITHX
3. THIIOB JaHHBIX. MACCHBOB, MATPHLL, CTPYKTYD, P3
AaHHBIX JHHAMHY€e CKHX MAacCHBOB H MATPHLI
Co3zaaHHe MPOIPaMM ¢ HCITONb30BaHHEM ()YHKITHH,
4. (DyHIG_[I-IH H PEKypCHA DEKYDCHBHEIX (hYHKII P3
CosgaHHe [POTpaMM Ha OCHOBE Pa3IHYHBLIX MeT 0/ 0B
5. Metompr COPTVPOBKH COPTHPORKH H cpaBHeHHe HX () eKTHRHOCTH P3

Ipume yanue: JIP — omyem/Zamuma nabopaniopHoii pabonist, KII - esinonteHue Kypcogozo npoekiida, KP - kypcoeoii
pabonsl, PI3 - pacyemHo-paghuieckozo 3aoanua, P - Hamicanue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposeanie, P3 — peuiertie 3aoa.

2.3.4 IlpumMepHas TeMATHKA KYPCOBBIX PA0OT (IIPOEKTOB)

He npexycmoTpeHO

2.4 IlepevyeHb y1e0HO-MeTOUIECKOr0 0decriedeH sl /I CAMOCTOSATEJIbHOM PadoThl
00yJarommXxcs Mo JUCIHIIHHE (MO/IY.110)

Hepeqe}rb yqeﬁHO-METOI[I'I‘IeCKOI‘O oOecrieyeHH A JHCIIHTUIHHEL

No Bug CPC T1O BBITIOJTHEHHIO CAMOCTOSTEIBHOM paboThI
1 2 3
1 Wzyuenne MeTtoanyeckie yKa3aHHS II0 OpPTaHH3AIMH CaMOCTOSTEIbHOM
TEOPETHYECKOTO PpaGoTEL CTYJICHTOB, YIBEPKAECHHBIE kaeapoit
MaTepHaia HH(} OPMAITHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019

2 |Pemenue 3ajay Meromiueckne yKa3aHHS IO OpPTaHM3AIMH CaMOCTOSTeIbHOMH
PpaboThI CTYIIEHTOB, YTBEP)KICHHBIE kaeapoit

HH( OPMAIHOHHBIX TeXHOIOrHi1, mporokorn Nel ot 30.08.2019




Y4eOHO-MeTOAHUYECKHE MaTepHabl I CAMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS H3
YHCIIa HHBAHIOB U JIHI] C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 370poBbs (OB 3) Ipe1ocTaBIsIOT S
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAIIHH:

JI71s1 THIL ¢ HapyIIeHH SIMH 3PEHHS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTa,

— B hopMe ayanodaiinia,

— B MeyaTHO# (opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JI71s1 THIL ¢ HapyIIeHNSIMHA OITOPHO-ABHTAaTEIBHOIO alMlapara:

— B IeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayamnodaiina.

JlaHHBIIT TIepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

3. O6paszoBaTe/ibHbIE TEXHOIOTHU
B cootBerctBuu ¢ TpeGopaHmsvu OI'OC B mporpamma JUCIHIUIHHEL IIPeAycMaTpPHBAET
HCTIONb30BaHHE B Y4YeOHOM IIpollecce CIeAYIOIX 00pa3oBaTellbHbIE TEXHOIOIHH: YTEHHE
JEKIHIT ¢ HCIOJIb30BAHHEM MYJIbTHMEIHITHBIX TEXHOIOTHI; METOJ MAalbIX TPYII, pa3dop
MpaKTHYeCKHX 3ajad H KeHCOB.
[Ipn oOyueHHH HCITONMB3YIOTCS CIEAYIOIHE 00pa30BaTEIbHbIE TEXHOMOIHH:

— TexHolmormd KOMMYHHKAaTHBHOTO OOyuUeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKAaTHBHOI KOMITETEHTHOCTH CTYI€HTOB, KOTOpas SBILIETCS 0a30BOH, HEOOXOAMMOH I
aJlaNTaIii K COBPEMEHHBIM YCIOBHSAM M KKYIIb TYPHOH KOMMYHHKAITHH.

— TexHomorus pasHOYpPOBHEBOro (AuQdepeHIIHPOBAHHOIO) O0yUeHHS — ITpejIloaraer
OCYINECTBIIEHHE TIO3HABATEIBHOI JAESITEIbHOCTH CTYJEHTOB C YYETOM HX HHIHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOMIPSS HX pealTH30BBIBATh CBOI TBOPYECKHIT
noreHIHan. Co3gaHie H HCIIONb30BaHHE JHATHOCTHYECKIX TECTOB SBIISETCS HeOoTheMIeMOil
YACTHIO JAHHOI TEXHOIOIHH.

— TexHomorus MOAYIBPHOrO OOYYeHHS — IIpeAyCMaTpHBAeT JelleHHE COAepKaHHsI
JUCIHIUTHHBI Ha JJOCTaTOYHO aBTOHOMHEIE pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYPC.

— HWHpopmanHoHHO-KOMMYHHKaI[HOHHEIe TexHomornn (MKT) - pacnmipstor paMku
00pa3oBaTeIbHOrO IIpoIiecca, IMOBBIIIAS €r0 ITPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(QHKAIIMH CaMOCTOATENbHOIT padOTHl YyYalHXCSd H TIOBHIINIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B pamxax UKT Beiaensrorcs 2 BUa TEXHOIOTHIH;

— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TO3BOJIIET 5 (eKTHBHO
JIOTIOTTHHUTH ITPOIeCC O0YUEHUS SI3BIKY Ha BCEX YPOBHSIX.

— HHTepHeT-TeXHOOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUIS IIOHCKa
HH(popMaIHH, pa3padoTKH HayIHBIX MPOEKTOB, BeJeHHI HayUHBIX HCCIIeIOBAHII.

— TexHonornsa HHANBHIyaTH3aIMH OOyYeHHS — TIOMOTAaeT pPealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT ITOAXOJ, YYHTHIBaS HWHIWBHIYyalbHBIE OCOOEHHOCTH M TOTPeOGHOCTH
YYaImxcs.

— IlpoekTHasd TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIIBHOIO
B3aHMOJICHICTBHS yYaIl[MXCS C LENbIO0 PEIleHHs 3ajJaul, KOTopas OMpe[elsieTcs B paMKax
NpodecCHOHATBHOI MO OTORKH, BRIIENSI TY HIH HHYIO ITpeIMETHYIO 00IacTh.

— TexHonornsa oOy4yeHHS B COTPYAHHYECTBE — PeaIH3yeT HIESI0 B3aHMHOTO OOYYeHHS,
OCYINECTBISA KaK HHAMBHAYAIbHYIO, TaK M KOJIEKTHBHYIO OTBETCTBEHHOCTh 3a PpeEIIEHHE
yUeOHBIX 3a][ay.



— HrpoBas TeXHONOrHs — IMO3BOJIIET Pa3BHBAaTh HABBIKM PACCMOTPEHHS psiia BO3MOMKHBIX
crtoco0oB peleHus MpoOieM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas JTMYHOCTHBIT
TTOTEHIHAT KaKJ0TO YYaIleTOCsL.

— TexHoTOrHS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
0oTOHpaTh HH(OPMAITHIO JUTS PelIeH s ITOCTaBRIIEHHOI 3a[auyH.

KoMruiekcHOe HCITOIB30BaHHE B Y4eOHOM ITpoIlecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIMPYIOT JIHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTH, Pa3BHBAIOT IIO3HABATEIbHBIE
MIPOIECCE, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOIKeH o0majgaTh
OYIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTelIbHBIX TEXHOIOIHI BKITFOYAIOT B CE0S:

— paboTa B MaJbIX IPYIIIAX (KOMaHJIe) - COBMECTHAS AeSATEIbHOCTh CTYAEHTOR B IPYIIIE IO/
PYKOBOJICTBOM JIHIepa, HalIpaBJIeHHAas Ha pellleHHe O0MmIeit 3a{aun ITyTEM TBOPYECKOTO CIIOKEHHS
Pe3yIbTaTOB HHAMBHAYAIbHOH pabOTHl WIEHOB KOMAHABI C JIENEHHEM IIOMTHOMOYHH M
OTBETCTBEHHOCTH;

— TPOEeKTHas TEXHOIOTHS - HHANBHAYaIbHas WIH KOIEKTHBHAS JIESTEeIbHOCTE 110 0TOO0pY,
pacrpeielIeHHIO H CHCTeMaTH3allHi MaTepHaia T0 OIpeelIeHHON TeMe, B pe3ybTaTe KOTOPOH
COCTaBISAETCS MTPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAM3 pPeallbHbIX IPOOIEMHBIX CHTYaIlHi, HMEBIIIX
MeCTO B COOTBETCTBYIOMIeH oOmacTH IMpodeccHOHANTbHOI AesSTeIbHOCTH, H ITOHCK BapHAaHTOB
JIYYITNX PEIIeHHI;

— Ppa3BUTHE KPHTHYECKOTO MBIIDIIEHHS — 00pa3oBaTelbHas AeATeIbHOCTh, HallpaBIeHHASI Ha
PasBUTHE Y CTYAESHTOB PasyMHOTO, pe(pIeKCHBHOIO MBIITUIEHHS, CITOCOOHOIO BHIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[logxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Hii IMHMPOKO HCIIOIb3YETCSI Kak
MpernogaBaTeieM, TaK M CTYJASHTAaMH BO BpeMs JeKI[Hi, Ja00paTOPHBIX 3aHATHII M aHalM3a
Pe3yIbTaTOB CAMOCTOSITENBHOI paboThl. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH H
PEIIeHIH KaKI0H KOHKPETHO 3a/laull HMeeTCs, KaK MPaBHIIo, HECKOIIBKO METOJIOB, @ 3TO TPeOyeT
pazbopa H OLEHKH I[eNTO0I COBOKYITHOCTH KOHKPETHBIX CHTYaIHil.

KOJHYECTBO
Hcnosib3yeMble HHTEPAKTHBHBIE 00pa3oBaTeIbHbIE
Cemectp | Buj 3aHaTHs . HHTEPAKTHBHBIX
TeXHOJOTHH
4aCcoB
[IpakTHyeckue 3aHITHS B pexImMax
1 JIP B3aHMOJIEHCTBUS «ITPEMOAABATEND — CTYAEHT» H 8
«CTYICHT — CTYIACHT»
Hroro 8

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camMocmoameNbHAA paboma cnyoeHma

TeMel, 3aaHUST W BOITPOCHI JUISI CAMOCTOSTEIbHOI PabOTHI ITPH3BaHBI CHOPMHPOBATH
HaBBIKH TIOMCKAa HH(OPMAIIHH, YMEHHS CaMOCTOSTEIBHO PACIHPSITh H YITyOmarb 3SHAHHS,
TTOTYYeHHBIE B XOJIe TEKITHOHHBIX U MPaKTHYECKHUX 3aH SITHIA.

[Toaxox pa3zbopa KOHKPETHBIX CHTYAIHIT ITHPOKO HCITONb3YETCS KaK IIPEIoiaBaTelieM, TaK
M CTyJIeHTaMH ITPH TIPOBEICHHH aHaJIH3a Pe3ylIbTaTOB CaMOCTOSTENbHOI paboThI.

JIms I ¢ orpaHHYEeHHBIMH BO3MOXKHOCTSIMH 3[OPOBBS IMPETYCMOTPEHA OpTaHH3aIsT
KOHCYIIbTAIIHIT C HCITOIb30BaHHEM 3JIEKTPOHHOIT TTIOYTHI.

JI7ist ITHI ¢ HapyTIHEHISIMH 3PEHTLS:

— B IIeYaTHOMH ()OpMe YBETHYEHHBIM IIPH(PTOM,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

JI7ist v ¢ HapyTHEeHHAMH CITyXa:

— B MeyaTHOIT opme,



— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1st TuIL ¢ HapyTIeHHSIMH OITOPHO-ABHTATeIBHOTO aIlapara:

— B MeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUms mIp ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J[OPOBbSI IPEAYCMOTPEHA OpTaHM3aI[isg
KOHCYJbTAIMI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JlaHHBIH TIepeueHh MOkKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YarOIHXCA.

4. OuleHoYHBbIE 1 METOAHMUYECKHE MATE€PUAJIBI
4.1 OnueHounble cpelcTBA YISl TeKYIIEro KOHTPOJIS  YCIEeBAaeMOCTH H
NPOMEKYTOUHOMH ATTECT AU

OneHOYHbIE CpelCTBAa IIPEJHA3HAYEHBI JJII KOHTPOIS M OLEHKH OO0pa3oBaTelbHBIX
JOCTHKEHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4YeOHOH JHCIMIUIMHBI «Ha3BaHHE
JUICITUTUTHHBD» .

O1eHOYHBIE CPeJlcTBA BKIIFOYAeT KOHTPOIBHBIE MaTepHANbl UL ITPOBEACHHIS TeKYIero
KOHTpoJIsi B dopMe 3aJaHHil MO TeMaM, BOIPOCOB K KOJUIOKBHYMY H HPOMEKYTOUHOI
arTecTanmmu B popMe BOIPOCOB U 33JaHUH K 3aUeTy H 5K3aMeHY.

OneHOYHbIE CpelCcTBa JUISI HMHBAIMAOB M JHI[ C OIPAHHYEHHBIMH BO3MOKHOCTSIMHU

37I0POBB S BEIOHPAOTCS C YUETOM HX HHIHBHAYAIBHBIX TICHXO(MH3HIECKIX 0COGEHHOCTEIT.

— IIPH HEOOXOMMOCTH HHBATHAAM H JIHI[AM C OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 3I0POBbS
NIPeIOCTABIISETCS JOMOIHATEIbHOE BPEMS IS ITOATOTOBKM OTBETA HA BK3aMEHE;

— TIpH TIPOBEJEHUH TPOLEAYPH OLIEHHBAHHS Pe3yIbTaTOB O0YYeHH S HHBAIMJIOB H IIHII C
OTrPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS IPEAYCMATPHUBAETCS HCIIONb30BAHHE TEXHIUYECKIX
CPEJICTB, HEOOXOMNMBIX HM B CBSI3H C HX HHIHBHIYATFHBIMHA OCOOEHHOCTSIMI;

— TIPH HEOOXOANMOCTH IS OOYYAIOIHXCS ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH 370POBbS
H HHBAMIOB IIPOIEypa OLEHHBAHHSA PE3YIbTATOB OOYYEHHS II0 JMHUCIHIUIHHE MOXKET
TIPOBOJUTHCS B HECKOIBKO 3TallOB.

[Tpoenypa OleHHBAHHS PE3yIbTAaTOB OOYYEHHS MHBATHAOB H JIMI[ ¢ OTPaHHYEHHBIMHU
BO3MOJKHOCTSIMH 3[OPOBBS IIO JHCHMIUIHHE (MOIYIIO) ITPEJyCMaTpPHBAET IIPEZOCTABIECHHE
nHpopMaIii B (opMax, amalTHPOBAHHBIX K OTPAHMYEHHSM HX 3J0POBbS H BOCIIPHSTHS
HHpopMarrm:

JI71s1 TTHIL ¢ HAapyIIEeHH SIMH 3PEHHS:

— B ITe4aTHOI (opMe YBEMHIEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JIOKYMeHTa.

JI71s1 v ¢ HapyTIEHNSIMH CITyXa:

— B MeyaTHOIt popme,

— B (popMe 3IEKTPOHHOTO TOKYMEHTa.

JI71s1 vl ¢ HapyIIeHHSIMH OITOPHO-ABHTAaTEIBHOTO almiapara:

— B MeyaTHOIT Gopme,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JlaHHBIIT TIepeyeHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YarOIHXCA.

CTpPYKTYpa olleHOUHBIX CPEJACTB JIsl TeKYIIell H MPoMesKYTOYHOIl aTTecTalnn

Kog HanmeHoBaHHe
No | KoHTporHpyemble pasfenbl (TEMbI) | KOHTP OJIHPY EMOH OLIEHOYHOTO CPEJIcTBA
i/ JTHCLHILTHHBI * KOMITETEHI [HH Y N— TIp omesxy TouHasA
(HJIH e€ YacTH) aTTecTalHA




TurtoBele
oMK -2 KOHTp OJIbHbIE
) ANTrOpHTMBI H A3bIKH - 1.0IIK -2 3amaHHA 1-3 Bomnpoc Ha 3x3amene 1-
TIp OrpaMMHp OBAHHA H7I-2.0IIK-2 3agaHua ana 8
€aMOCTOATEIBHOH
paboter 1-7
sTie TurioBele
UJI-1.0IIK-2 KOHTPOILHLIC
) OcHOBHBIE KOHCTPYKLIHH HI-2.0IK-2 3amaHHA 1-3 Bormpoc Ha 3x3aMeHe
I OrpaMMH] OBAHHSA GIK-3. SamaHua s 14-23
HILOTC €aMOC TOATEIBHOH
paboTel 8-57
Turiosele
OIIK-3 KOHTp OJIbHbIE
H[-1.0IIK-3 3agaHuA 4, 5, 7
3 OcHoOBHbIE CTPYKTY Pbl AaHHBIX MRk 3agaHHa ana Bonpoclgajixiimeﬂe %
CaMOC TOATESLHO HTES
pabotel 58-97, 108-
113
TurioBele
Hﬂolﬂé{ & ; KOHT) OJIbHBIE
s o 3agaHHA 6, 8 Borpoc Ha 3x3aMeHe
4 DYHKIHH H P EKyp cHA HI-2.0IIK-7 I — 33.37
€aMOC TOATEIBHOH
pabotnl 98-107
u OIH—CL){;I{ 7 3anaHHA A
S MeTozpl cOpTHPOBKH HE—E-ODIC-? €aMOCTOATEIBHOH Bonpoc;ga;;eameﬂe
paboter 114-118 e

HoxasaTe.Jm, KPHTEPHHA H IIKAJIa OICHKH C(l)O])MHpOBaHHle KOMIeETeHIH i

CooTBeTcTBHE IMOPOrOBOMY VPOBHIO OCBOGHHS KOMIIETEHI[HIT IUIAHHPYEMBIM
pesynbraTtaM o0yueHHS H KPUTEPHSM HX OIIEHHBAaHUS (OLIEHKA: Y0BJIETBOPHTENLHO /3a4TEH0):
OIIK-2 Cnooco0eH MOHMMATH NPHHIIHNBLI PAadOThI COBpPEMEHHLIX HH(OPMAIHOHHBIX
TEXHOJIOTHH H MPOrpaMMHBIX CpeJCTB, B TOM YHCIE€ OTe4eCTBEHHOI0
NPOM3BOACTBA, H HCNOJb30BATh NX NPH pellleHHH 32424 npodeccnoHATbHOR
JeATEeJILHOCTH

HJ/[-1.0IIK-2

3Hams

VYuems

Apzymenmupoéano npumeHsem Cco6peMeHHble UHPOPMAUUOHHbIE

MEXHO102UU U NP 0ZP AMMHbLE CPedChigd, 6 HOM UlCTle OMmeuecinéeHHble,

npu onpedeineHuu MPeGOGCAHUIl U CIMPYKMYPbL  NPOZP AMMHbIX

nPOOYKMO6 U NP 0P AMMHBIX KOMNJIEKCO6 PA3IUYHO20 HAZHAYEHUSA
Bosmoosicnocnmiu.  cogpemennblx 1l NEPCREeKMUEHBIY  Cpeocme  paspabomixii
HPO2D AMMHBIX HPOOVKINOG, MeXHUUeCKUX CPeocme

Ipunyunst nocmpoenuss apxumexmypst HpoZpaMMHOZ0 0becneyenus U Uobl
apxumexmypsvl HPoPaAMMHO20 obecneyeHus

Hucmpymennivt u mMemoost HpOCKMUpOSanus i OuU3aiiHa UHOOPMAauOHHbIX
cucniem

Anamuzupoeams exooHvle OanHbvle, cNOCObeH NpUMeHsMb 1 MOOUDUYLPOamy
Mamemamuyeckie Mooenu Ol peuteHus 3a0ad 6 obracmu npoghecclon ais Hoil
OesinieibHOCML



Bnaoems

H/[-2.0IIK-2

3Hams

Yuems

Ipumensms  menoOvl  NpoGeOeHUs  HKCHEPUMEHNOoe,  Mamemamiyeckoe
Moldenupoganue Ol peuteHus 3a0ad @ obnacmiu  HpogheccuoHats Hoil
OesinenvHoOCHL

Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcenonvzoeams — cywecmeyowjue — munoevie  peuienus U ulabnoHb
HPOCKMUPOBAHUSA NPOZPAMMHO20 0DECHneyen1is U LUCHONb308aMb UX O/ PeUleH1Is
3a0a4 npoghecclon ansHoil OesmensHocHiL

Anamuz  eosmosicnocmeii  peamusayuiu  mpeboeaHuil K - NPOPAMMHOMY
obecneuenio

Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypuvt HC u mpeboeanuii 3axazuuxa x HC

Huempymenmut u memoost npoexmupoeanus u ouzatina HC

Céop, obpabomxa, ananuz u 0bobujeHue pe3yIvmamoe 3KCHepUMeHMOoE 1
uccnedoeanli € coomeemcemeyoujeii obnacnitl 3HaHuil

Apeymenmuposario npumeraem Memoost npoekmuposanu,

paspadomku U peanu3ayuil npozpaAmMMHBIX NPOOYKMOE U NP 02P AMMHBIX

KOMNJIEKCO6 6 P a3/IUYHBIX 00]1ACMAX Uel06eUecKoil 0eamelb HOCHU
Tunoevie peuienus, OUOMUOMEKU HPOSPAMMHBIX MOOVeil, ulabioHvl, K1ACCb
00bexnoe, 1UCnomb3vemble HpiL paspabonike HpoPamMmHo2o obecnedeHus

Memoowt u cpedcmea npoexmupoeariis HpoZPAMMHO20 0becneyens

Memoowr u cpeocmea npoexmupoeanus 6az OGHHBIX C UCHONb306AHUEM
COGDEeMEHH bIX UHDOPMALIOHH BIX MEeXHONO2UIL 1 LUCHOMb306ANTs UX OISl PeUuleH s
3a0a4 npoghecclon ansHoil OesmensHociL

Memoost u cpedcmea NpoexMUPOBAHUS NPOPAMMHBIX uHmepgeiicoe 1
UCNOMB308aNL UX O/ PelleHs 3a0ay NPopecCloHatbH oLl OesnensHOCHL
Henonvzoeams cyugecmeyioujiie munogsie peuteHiis, Manemamuyeckiie Mooeni u

uabnomvl HPOeKmuUpoeaniii npoepammMHoco obecneueniis

Henomvz0eamo cvujecnieyroujiie nroesle peuiens 12 uabnouvl
HpPoeKmuUpoearusa npocpamMmmuoco obecneueniis

IIpoeooums oyenxy t 060cHOBaHIEe PeKOMEHOYeMbIX PeuleHilll

Ilpumensams  memoost U  cpeocmea NPOEKMUPOBAHUS  NPO2PAMMHO20
obecneyenus, cpyKmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepgeiicos



Bnaoems

Paspabomxa, usmeHenuie 1 CcO21ACOGAHIUE APXUMEKIMYPHL  HPOZPAMMHOZO
obecneyentis ¢ UCNOTb308AHIUEM MENI0008 MAMEMAMUYEcK020 MOOeUPOBAHUS

IIpoexmupogantie npozpamMmusix uHmepgeiicog

P aspabomxa cmpyxmypst npozpammuozo kooa HC

Coepemennvie A3bIKU NPO2P AMMUPDOCAHLS

OcH o6l cOGPeMeHHbIX clichiem Yynpaenenus bazamu OaHHbIxX

Ilpoexmupoeanuie  cmpyvkmyp  OGHHBIX €  LCHONL306AHUEM  Menoooe

Manemanmuyeckoeo MOOeNUPOGaHus Ol peuleHus 3a0ad 6  obaacmil
npogeccion anvHoil OesmensHocmil

OIIK-3 Cmoco0eH peliaTh CTAHAAPTHBIE 331249H NPodecCHOHAIBHOI IeATeIbHOCTH HA
OCHOBe HH(POPMAIHOHHOI H OHO/IHOrpadgHIecKoil KYJIbTYPbI ¢ IPHMeHEeHHEM
HH(POPMANMOHHO-KOMMYHHKANNOHHLIX TEXHOJIOTHH H € YY€TOM OCHOBHBIX
TpedoBaHuil HHPOPMANHOHHOMH 0e30MACHOCTH

H/[-1.0IIK-3

3Hams

Yuems

Cnocoben ocyuiecmeiams NOUCK U GHAIU3 UHQOPMAUUNL HA OCHOGE
UHpoOpMayUOHHOIL U OudIUOZpaAPUUECKOoil KYbmYPbl ¢ NPUMEHEHUEeM
UH@QOPM AUUOHHO-KOMMYHUKAUUOHHBIX MEXHONO0ZUI U C yuemom
OCHOG6HbBIX MPed06aHUIl UHPOPMAUUOHHOIL De30nacHocmu
Ifenu u 3a0auu  nNPoEOOUMBIX UCCAEO0GAHLUIl U paspabomox, Memoobsl
Manmemamu4ecko2o MOOeNUpOeanus Ol peuleHus 3a0ad 6 obracmi
npogeccion ansHoil OesmensHociL

Omeuecmeennoiii 11 MelCOYHAPOOHbIil ONBING 68 coomeenicmeyoujeil obracmiu
1ccnedoeanil, Menoosl Manmemaniiiecko20 MoOenupoeaniisa O peuleHis 3a0ay
8 obnacmii npogeccloHanb Hoil OesnensHocnil

Memoouwt uzeneyeniss OGHHBIX 1L 3HAHUITL U3 PA3IUYHBIX UCIOYHUKOG

Hemounuku ungopmayii, Heobxooumoil ons npogeccuonans Hoil
OesimenvHoCh, Memoobl HOUCKA, AHWIU3A U CUHMe3a uHpopmaitil

Cobupams oanmnvie no npu peutertiil 3a0a4 6 NpogeccuoHansHoil obracmi
Ocyuecmensims nOUCK UHGOPMaLULL 1 peuteHil Ha OCHO8e UHMOPMAaLliOHHOTL 1
bubnuocpaguueckoii  KyNYPLL ¢ HpUMeHeHUueM  UHQOPMAlloHHO-
KOMMYHUKAYUOHHBIX  MEXHONOo2Ul 1 € Y4enoM OCHOGHbIX nipeboeaniil
ungopmayuonroii bezonacHocmu

P aspabamuvieams 0oxymennvl, aHanu3upoeants ux crpykmypy i co0epicatile

Ipumensmy cucmemusiii NOOX00 HNpl WIAHUPOGAHLLL PabOm € NPOoeKmax e
obnacmu UT



Bnaoems

H/[-2.0IIK-3

3Hams

Yuems

Bnaoems

Ananusz oannvix, cunmes un@opmaijiil 1 NpoexmuUposaniie CMpyKmyp OaHHbIX Ha
OCHOGe UHDOpMayoHHOIl 1 bubmozpaguueckoil KYIsmMypsl ¢ HpUMeHeHUeM
UHGDOPMALUOHH O-KOMMYHUKAIUOHHBIX MeXHONOo2Ul 1 ¢ VYemoM OCHOGHBIX
mpeboeanuil uxpopmaiionHoil bezonacHocmu

Ipumensmy cucnemHblili HOOX00 NpU NPOBeOeHLIll IKCHePUMEHNO0E HA OCHOGe
uHgopmayuonrnoii  u  bubnuozpaguyeckoii  KVIbMYpPs ¢ HPUMEHEeHIeM
UHGDOPMALUOHH O-KOMMYHUKAYUOHHBIX NIeXHONOo2Ul 1 € VY4emoM OCHOGHBIX
mpeboeanuil uxpopmaiionHoil bezonacHocmi

Ilpogeoenite nabniodenuil, usmepenitii 1 UX AHANU3, COCHIAGNEHUEe ONUCAHULL U
Gopmynupoexa 6vi60008, ¢ NPUMEHeHLeM MAameManuyeckux mMooeneil a 0CHOge
ungopmayuonnoii 1 bubnuozpaguyeckoii  KVIbMYPHl € HPUMEHeHUeM
UHGDOPMALLOHH O-KOMMYHUKALLIOHHBIX NIEeXHONOo2UIl 1l € VYemoM OCHOGHBIX
mpeboeanuii uxgopmaionHoil bezonacHocmi

Cnocoben yuacmeéosams 6 pazpabomke u peanu3ayuil npozp aMMHbIX
npooyKmoe HaA OCHO6e UHPOPMAUUOHHOU U 0UOIMOZpagduuecKol
KYJIbMypsl ¢ HNPUMEHEHUEM UHQ)OPMAUUOHHO-KOMMYHUKAUUOHHbBIX
MEXHO0ZUIL U C YUemom OCHOGHBIX MpedosaHuil UHEOPMAUUOHHOU
bezonacrocmu
Cyu;ecmeyrou;ue munoesvle peuierid, Mamemamiudeckiie Mmooenit waﬁﬂOHM
HPOoeKmuUpoeara FipocpamMmHoco O6€Cﬂ€‘£€h‘!uﬂ

Memoowr u cpeocmea npoexmupoeaniss 6as OGHHBIX € UCHONL306AHIEM
COGPeMEHH bIX UHDOPMAJUOHH BIX MEeXHONO2ULL U LUCHOTb306ANd UX OISl PeuleHs
3a0ay npoghecclon ansHoil OessmenbHocniL

Ocnoevt  aomunucmpupoearus CVE/[ ¢ ucnonmvzoeanuem coepemeHHbIX
UHGDOPMAYUOHHBIX MEeXHONO2UTl U UCHONB306aMb UX O peuleHus 3a0a
npogecciion anvHoil OesmensHocmiL

Henonw 306ams cyvujecmeymoujiie miurioesle peuierniis iU wabnouvl
HPOeKImuUpoeana ripocpamMmuo2o obecneyeniis

Ipumensms  memoost 1 cpeocmea  NPOeKMUPOBAHUS — NPOPAMMHO20
obecneyenus, cmpyKkmyp OaHHbIX, a3 OAHHbIX, HPOZPAMMHBIX UHMepeticos

Kooupoeams na szvixax npozpammuposaniis

Ananuzupoeams  exooHvle OanHvle, OCYWECMEIAMb AHAIU3 U CUHME3
uHpopmayul

Paspabomxa, usmenenue u coznacoeanue apxXumexmypsl NpOPAMMHO20
obecneuenis Ha OCHOGe UHMOPMAYLUOHHOIL 1 bubIUOpadYecKoil KYIbmMYPbL ¢
NpLUMeHeHuem UHPOPMALLLOHHO-KOMMYHUKAYUOHHBIX MeXHONo2UIl U C Y4enom
ocHOEH bIX mpeboeanull uHGopMayoHH ol be3onacHocniil



OITK-7

HJT-
1.0IIK-7

3Hams

Yuems

Bnaoems

JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

IIpoexmupogantie npozpamMmH bixX tHNEP Petico8 ¢ UCHONb30BaHIEM COBPEMEHHBIX

UHDOPMAYUOHHBIX MeXHONO2UTl U UCHONB306aNb UX Ol peuleHus 3a0au
npogeccion ansHoil OesmensHocmiL

Coocoden paspadarbiBaTh AJTOPHTMbI H TMPOrpaMMbl, NPHTOJHBbIE JIf
NPAKTHYECKOr 0 NpHMeHeHH A

Apeymenmupoeano mnpumensem memoosvl HpOeKMUPOBaHUs, pazpabomxil i
peanizaijiiti BPo 2P AMMH bIX NPOOVKNIOE 1L NP OZPAMMH bIX KOMIIEKCOE 8 PA3IUYHbIX
obnacmsx yenogeuecxoil OesmenvHocniil

OcHoevl npozpammipoeaniss Ha azvike C++

Hsviku npozpammupoeanuis i pabonvl ¢ bazamiu OaHHBIX

Memoow ananuza 1 060bujeHUs OMeYeCEeHH 020 1L MeHCOVHAPOOHO20 ONbINA €
coomeemcmeyiougeii 0bnacmii tccaedo6aHii

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
NpO2p AMMUPOEAH LS

Tpunyunst nocmpoenus apxumexmypst HPOZPAMMHOZ0 0becneyeHus U GUobl
apxumexmypsl Hpo2paAMMHO20 obecneyeHiis

Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHOZ0 0becneyeniis
Memoowt u cpeocmea npoexmupoeaniis baz OaHHbIX

Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHBIX LHmMepeiicos

IIposooums ananu3 tcnonHeHus npeboeaHiii
Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Henomvz0eamo cvujecnieyroujiie nroesle peuiens 12 uabnouvl
HPOoeKmuUpoeara FipocpamMmHoco obecneyenus

Ilpumensams  memoost U  cpeocmea  NPOEKMUPOBAHUS — NPOPAMMHO20
obecneyenus, cmpykmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX LHMepeiicos

Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Paspabomxa, usmenenue 1w coz2idcogaHie apXumexmypsvl HpPOZPAMMHOZ0
obecneyenis ¢ 3auUHMepPecOBaHH bIMIUL UL amiL

IIpoexmupoeariie cmpykmyp OAHHbIX

IIpoexmupogantie npozpamMmusix tuHmep geiicoe



Anamuz  eozmosicnocmeil  peamusayuiu  mpeboeaHuii K - NPOPAMMHOMY
obecneyeH1io

Oyenxa epementt 1t mpyooemMKochiL peanuzaiiu mpeboeantiii K npozpammHOMy
obecneueHio

P aspabomxa cmpyxmypst npozpammuozo kooa HC

HJl- Henonvzyem uncmpymenmanshvle, NpopamMMHble it annapamuvie cpeocmed
2.01IK-7 usMepeHuil 0N OYeHKU Kadecnea npozpammHozo obecneyeniis
3nams Bosmoowcnocmu cyupecmeyiouyeti npo2p amMmH o-mexHu4eckoli apxumexmypsl

Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
NPOZPaAMMH bIX NPOOYKINO0G, NeXHUYeCKUX CPeocne

Tunoevie peutenus, OUOMUOMEKU HPOSPAMMHBIX MOOVIeil, ulabIOHbl, KIACCH
00bexnoe, 1UCnolb3vemble NpiL paspabonke npo2pammHozo obecnedeniis

Vmems Ilpoeooumn oyenxy u 0bocHoean e peKoMeHOYyeMblX peuleHil
Bepuguyuposants cmpykmypy npozpammHozo kooa

Ogopmnams  pe3yiomamsl  HAYYHO-UCCACOOBAMENb CKUX 1L OHBINHO-
KOHCMPYKMOopCKux pabom

IIposooums ananu3 tcnonHeHus npeboeaHiii

Bnaoems Yempaneniie obnapyicennvix Hecoomeenicmettii

[eamenvrHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIUNIYeCcK020 Xapakniepa,
Hpeononazarnuix es1oop 1 MHO2006pasie axmyansHusix cnocoboe peuleHiis 3a0ay

Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Paspabomxa mexHuueckoil OOKYMeHMAytil HA KOMHb IONEPHOE NPOZPAMMHOE
obecneuentie ¢ UCHONLI0BAHUEM CYUCCTNEYIOUJLIX CINAHOAPNIOE

Cocmaenenite HOGbIX MecHioebix ciyuaee il noeniopediie mecnmupocaniia npil
Heobxooumocmi

TQCFHIIPOG(IHI-IQ HpoepamMmoco obecneyeriis

CooTBeTcTBHE 0a30BOMY _ VPOBHK)  OCBOSHHS KOMIIETEHIMHIl IDIAHHDPYEMBIM
pesynbpTataM 00y4YeHHs H KPHTEPHSIM HX OIeHHBAHHUS (OIL[EHKA: XOPOIIO /324TeH0):




OIIK-2 CnoocodeH MOHHMATH NMPHHIIHNBLI PAdOTHI COBpPEMEHHLIX HH(OPMAIHOHHBIX
TEXHOJIOTHH H MPOrpaMMHBIX CpeJCTB, B TOM YHC/IE€ OTe4eCTBEHHOIo
NPOM3BOACTBA, H HCIOJb30BATh HX NPH pellleHHH 324324 npodeccHoHATbHOR
JeATEILHOCTH

HJ[-1.0IIK-2 Apeymenmuposéarno npumeHsem CcOpeMEHHbIE UHQOPMAUUOHHbLE

MEXHON0ZUU U NP 0P AMMHbBLE CPEOCHEd, 6 MOM UUCIIe OMmeueceeHHbLe,
npu  onpedeeHUU MPePOSAHUIL U  CHPYKIMYPbL  NPOZP AMMHbLIX
NPOOYKMOE U NP 02PAMMHbBIX KOMNJIEKCO8 PA3IUYHO20 HAZHAYCHUA
3nams Bosmoocnocmu COGPEMEHHBIX Il HepPCHEeKMIUGHbIX cpedcme p(l?pﬂf;OIHK‘H
NPO2P AMMHBIX NPOOYKNIOE, MeXHUYeCKUX CPeocme

CogpemeHnvle  NPUHYUNBL  NOCHIPOCHUS  APXUNMIEKMYPbL  NPOZPAMMHO20
obecneyens 1 GUObL APXUMEKINYP bl POZPAMMHO20 0becneyentis

CoepemeHnnvie UHCIMPYMEHMbL 1 Menioobl HPOeKMUPOGaHUs U OuzaiiHa
UHGOpMayLOHH bIX clichiem

VYmems Ananusupoeams @xooHvle OaHHble, CROCODEH NPUMEHAND 1 MOOUPUUPOEanty
Mamemamudeckue Mooenu Ol peuteHiis 3a0ad 6 obnacmi npogheccuon s Hoil
OesmenvHocimu

Ilpumensms  menoosvl  NpogedeHUss  HKCHNEPUMEHNOoe,  Manemamiieckoe
Moldenupoganue Ol peuteHus 3a0ad @ obrnacmiu  HpogheccuoHats Hoil
OesinenvHoOCHL

Buipabamuvieams eapuanmot peamzaii mpeboeaniiii Ha ebicOKOM YPOGHe

Hcenonvzoeams — cywecmeyowjue — munoevie  peuienus U ulabnoHb
HPOEKMUPOBAHUSA NPOZPAMMHO20 0DeCHeyenis U LUCHONb308aMb UX O/ PeuleH1is
3a0a4 npoghecclion ans Hoil OessmensHoCHiL

Bnaoems Ananuz  eozmoscnocmeil  peamusayuiu  mpebogaHuii K - HPOZPAMMHOMY
obecneyeniiio Ha @blCOKOM YPOBHe

Bepuguxayus  cmpyxmyput  npozpammuoco  xooa HC — ommuocumensho
apxumexmypst HC u mpeboeganuii 3axazuiixa x HC

Huempymenmut u memoost npoexmupoeanus u ouzatina HC

Céop, obpabomxa, ananuz i 060bujeHue pe3yIbManmoe 3SKCHepUMeHMoe 1
ucenedoeaniiii € coomeemceneyougeil obnacm 3HaHuil

HJ[-2.01IK-2 Apzymenmuposaro npumeHsem Memoovt np oeKmuposanu,
Pazpad omKu U peaiu3ayuu npozpamMmHbIX NPoOYKMOE U Np 0P AMMHBIX
KOMNJIEKCO6 6 P a3IUUHBIX 00J1ACHAX Ue106 eUeCKOIl deamelbHoCmU
3namo Tunoevie pewenus, 6GUOMUOMEKU NPOPAMMHBIX MOOYIeil, WaAbIOHbI, KIACCH
00bexmoe, 1UCnob3yeMble NPl paspabonixe HpopamMmMHO20 obecneyentis



Yuems

Bnaoems

Cogpemennvie Memoosl U Ccpeocmea NpPOeKmuUpoOeaHUs NPOPAMMHO20
obecneueHus

Memoowr u cpeocmea npoexmupoeanus 6az OGHHBIX C UCHONb306AHUEM
COGDeMEHH bIX UHDOPMALOHH BIX MEeXHONO2UIL 1 UCHOTb306AMDb UX OISl PeUuleHs
3a0ay npoghecclon ansHoil OessmenbHocniL

Coepemennvie MemoOvl U cpeocmed NPOeKMUPOBAHUS  NPO2PAMMHBIY

uHmepgeiicog i UCNONL308aMb UX ONs pPeuteHus 3a0ai Npogecclion anbHoil
OesiniebHOCMIL

Henons 30eams cyujecnigyroujiie miuroevie peteHiusd, maniemanmuieckiie MoOeL i
uabnomvl HPOeKmuUpoeaniii npoepammMHoco obecneueniis

Henomvzoeamo cyvujecnigyroujiie miroesle peuieriid 12 uabnouvl
HpPoeKmuUpoearusa npocpamMmmuoco obecneueniist Ha 6b1COKOM YpoeHe

IIpoeooums oyenxy t 060cHOBaHIEe PeKOMEHOYeMbIX PeuleHilll

Ilpumensams  memoost U  cpeocmea NPOEKMUPOBAHUS  NPO2PAMMHO20
obecneyenus, cpyKmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepgeiicos
Paspabomxa, usmenenue u co2iacoganie apXumexmypsvl HpPOZPAMMHOZO
obecneyeniis ¢ UCNONb308AHIUEM MeNI0008 MAMEMANUYECKO20 MOOeIUPOBAHUA
Ipoexmupoeantie npozpammusix uHmepeiicoe Ha sicoxom YpoeHe
Paspabomxa cmpyxmypwt npoepammuozo kooa HC

Coepementvle A3bIKU NPOPAMMUPOECAHUS

Ocrogbl cOGPeMeHHbIX clichieM Yynpaeienus bazamiul OaHHbLX

Ilpoexmupoeaniie  cmpykmyp  OGHHBIX €  UCNONbL306AHLEM  MeNo008

MaAmemamuyeckozo MOOeNUPOGaHus O peuleHus 3a0ad 6  obracmi
npogeccion ansHoil OesmensHocmiL

OIIK-3 Cmnoco0eH peliaTh CTaHJAPTHBIE 331249H NPodecCHOHAIBHOI AeATeIbHOCTH HA
O0CHOBe HH(POPMAIHOHHOI U OHO/IHOrpadgHIecKoil KYJIbTYPbI ¢ IPHMeHEeHHEM
HH(}OPMANMOHHO-KOMMYHHKANNOHHLIX TEXHOJIOTHH H € YY€TOM OCHOBHBIX
TpedoBanuil HHPpOPMANHOHHOI 0e30MaACHOCTH

HJ/[-1.0IIK-3

3Hams

Cnocoben ocyuiecmenams NOUCK U AHAIU3 UHQOPMAUUU HA OCHOEE
UHYOpMaAUUOHHOIL U OudIUOZpaAPUUeCcKOoil KYTbmYPbl ¢ NPUMEHEHUEM
UH@OPM AYUOHHO-KOMMYHUKAUUOHHBIX MEXHONO0ZUI U C Yyuemom
OCHOG6HbBIX MIP e006AHUIL UHPOPMAUUOHHOIL De30nacHoCInU
Ifenu u 3ad0auu  npoeoOUMBIX UCCIeO0CaHUIl 1 paspabomox, Memoobl
Manemanmuyeckoeo MOOeNUPOGaHus Ol peuleHus 3a0ad 6  obaacmil
npogeccion anvHoil OesmensHocmil



VYuems

Bnaoems

H/[-2.0IIK-3

3Hams

Cogpemenn il omevecn@eHHbIll U MeNCOYHAPOOHbWIl  onvim 8
coomeemcmeyiougeii obnacmu UCCAeO06aAHUTl, MENOoObl MAMeManmuyecro2o
MOOeNuUposanusi Ol peuteHus 3aoay € obnacmu  Hpogeccuon s Hoil
OesinebHOCHIL

CO@?QMQHH ble Menoobl U3GeYeHis OAHHBIX 1L 3HAaHLI] U3 pAasiiiiH b1X UCINOYHIUKOE

Hemounuku ungpopmail, Heobxooumoil ons npogeccionans Hoil
OesimenvHoCh, Memoobl HOUCKA, AHWIU3A U CUHMe3a uHpopmaiil

Cobupams OanHbsle NO Npu peuteHiill 3a0a4 8 NPogeccloHanvHoll obracmu Ha
GbICOKOM YpOGHe

Ocyugecmensims nOUCK UHGOPMALULL 1 PelleH il HA OCHO8e UHMOPMAaliiOHHOTI 1L
bubnuozpaguueckoii  Kybmypsl ¢ HpUMeHeHueM  UHQOPMAayloHHO-
KOMMVHUKAYUOHHBIX  MEXHONOo2Ul 1 ¢ YYenoM OCHOBHbIX nipeboeanii
ungopmaruonnoii bezonacrHocmu

P aspabamuieams 0oxymeHmvl, aHanustpoeams ux CpyKmypy i cOOepicaHiie Ha
GbICOKOM YpOGHe

Ipumenams cucmemusiii nOOX00 NPl WIAHUPOEAHUL PAbON € NpPoexmax €
obnacmu UT

Ananuz oannvix, cunmes uH@opmayiiL t NP OeXMuUpoeaniie CIpyKmyp OAHHbIY Ha
ocHOge uHpopmMayuonHoil 1 bubmiozpagpuyeckoii KYIbmMypsl ¢ HpUMeHeHUueM
UHPOPMAYUOHH O-KOMMYHUKAUUOHHBIX MEXHONO2UIl U C Y4emoM OCHOGHBIX
mpeboeaniil uHGopmarlonHOTl be30nacHocmit

Ipumensimo cucnmemHblii HOOX00 NPl HPOBeOEHL SKCHEPUMEHNIO8 HA OCHOGe
uHopmayuonnoil  u  bubnuozpaguueckoil  KVIbmMypsl ¢ NPUMEHeHLeM
UHPOPMAYUOHH O-KOMMYHUKAUUOHHBIX MEXHONO2UIl U € Y4emoM OCHOGHBIX
mpeboeaniil uHGopmarlonHOTl be30nacHocmit

Ilpogeoenie nabniodenuil, usmepenitil 1 UX AHAAU3, COCHIAGNEHIe ONUCAHULL 1
Gopmynupoexa 6vi60008, ¢ HpUMEHeH1IeM MAMeManuyeckux mooeneil a 0CHoge
uHgopmayuonnoii  u  bubnuozpaguyeckoii  KVIbMYPs ¢ HPUMEHEHLeM
UHGDOPMALUOHH O-KOMMYHUKAYUOHHBIX NIeXHONOo2Ul 1 € VY4emoM OCHOGHBIX
mpeboeanuil uxpopmaiionHoil bezonacHocmi

Cnocoben yuacmeéosams 6 pazpadomke u peanu3ayuil npozp aviMHbIX
npooyKmmoe HA OCHO6e UHQOPMAUUOHHOU U 0udMoZpaguuecKou
KIbMypsl ¢ HNPUMEHEHUEM UHQOPMAUUOHHO-KOMMYHUKAUHOHHbBIX
MEXHONO0ZUIL U C YUemomM OCHOGHLIX MpedosaHuil UHEPOPMAUUOHHOU
oezonacrocmu
Cymecmey;ou;ue murnoesle peuterid, mamemanideckiie Mooeni M{I@TOHM
HPoeKmipoeana npocpamMmmHoco O6€CYI€1I€HHR



Yuems

Bnaoems

OITK-7

HJT-
1.0IIK-7

3Hams

Cogpemennvie Memoosl U cpeocmea HPOeKMUposanus 6a3 OaHHBIX ¢
UCNONB30BAHUEM COBPEMEHHBIX UHDOPMAUOHHBIX MEeXHON02Ul U UCHOTb306aNTb
UX ON151 peuteHus 3a0a4 HpogheccUoHanbH oLl Oesmens HOCHiL

Ocrnoevr  aomunucmpupoearus CVBE/[ ¢ ucnonvzoeanuem coepemMeHHbIX
UHGDOPMAYUOHHBIX MEeXHONO2UTl 1L UCNONB306aNs UX O peuleHus 3a0ay
npogeccuon ansHoil OesmensHocmiL

Henonvzoeamo cyvujecnigyroujiie niroesle peuierniis i uabnouvl
HPOeKmuUpoeanua npocpamMmmHozo obecneueniiss Ha 6bICOKOM ypoeHe

Ilpumensams  memoost U  cpeocmea  NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyents, cMpyKmyp OAHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiicoe

Kooupoeams na szvixe npoepammupoeanus C++

Ananuzupoeams  exooHvlie OanHvle, OCYWECMEIAMb AHAIU3 U CUHME3
uHpopmayuitl

Paspabomxa, usmenenue 1w cozidacoganiie apXumexmypsvl HpPOZPAMMHOZO
obecneyenus Ha OCHOGe UHPOPMAaYUOHHOIL 1 buUbUoZpapuYeckoil KYIbNYpyl ¢
HpUMEHEeHUeM UHPOPMALfLIOHHO-KOMMYHUKAUOHHBIX MEeXHON02Uil 1 ¢ VYemom
OCHOGBHbIX Mpeboeanuil UHPOpMaljLioHH ol bezonacH ocnil

[eamenvHocmys, HaNpaeneHHAas Ha peulerlie 3a0ay aHAIUNIYecKo20 xapakniepa,
Hpeononazaruux esibop 1 MHO2006pasie akmyanbHulx cnocoboe peuleHiis 3a0ay

TIpoexmuposantie npozp aMMH bIX UHMEP PeLico8 ¢ UCHONb30BAHIEM COBPEMEHHBIX
UHGDOPMAYUOHHBIX MEeXHONO2UTl U UCHONB306aMb UX O peuleHus 3a0a
npogecciion anvHoil OesmensHocmiL

CrnocodeH paspadarbiBaTh AJITOPHTMbI H MPOrpaMMbl, NPHTOJHBbIE IJIf
NPAKTHYECKOr 0 NPHMEHEeHH S

Apeymenmupoeano npumensem memoovl HpOeKMuUpOaHUs, paspabomxi i
peanuzaiiil npo2p AMMH bIX HP OOVKINOE U NP OZPAMMH bIX KOMNIEKCO8 8 PA3IUYHBIX
obnacmsx yenogeuecxoii OesnensHocniil

Ocnoevt npoepammuposaris Ha C++

Azvixu npozpammuposanus u pabonivt ¢ bazamit OAHHBIX HA GbICOKOM YPOGHE

Memoowr ananuza u 06obujeHUs omeyuecnmeeHHo2o 1 MeXCOYHaAPOOHO20 ONbINA 6
coomeemcmeyiougeil obnacmil tccnedoeaHil

Memooonozuu  paspabomxu npocpammuozo obecneyenus i MeXHONO2UlL
NpO2p aMMUPOBAHLA

Ipunyunst nocmpoenus apxumexmypst HpoOZPAMMHO20 0becneyeHls U GUdbl
apxumeximypsvl NPoPaAMMHO20 obecneyeHis



Yuems

Bnaoems

HJil-
2.0IIK-7
3Hams

Yuems

Memoowt 1 cpedcmea npoexmupoeariis HpoZPamMMHOZ0 obecneyeniis
Memoowst u cpedcmea npoexmupoeaniis baz OaHHbIX

Memoowt 1 cpedcmea npoexmupoeariis HpoZPAMMHBIX LHmMepeiicos

IIpogooums ananus tcnonHeHus NpebOBaHLIL HA BbICOKOM YPOEHE
Buipabamvieams eapuanmol peanuszaiui mpeboegariiii

Hcenonvzoeams — cywgecmeyowjue  munogvle  peuieus U ulabioHwl
HPOCKMUPOBAHUSL NPOSP AMMH 020 0becneyeHiis

Ipumensms  memoost U  cpeocmea  NPOEKMUPOBAHUS  NPOPAMMHO20
obecneyens, cmpyKmyp OGHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiico

Buipabamvieams eapuanmot peanuzauil mpebogariiii

Paspabomxa, usmenenue 1w co2idcogaHiie apXumexmypsl HpPOZPAMMHOZO
obecneyents ¢ 3auUHMepPecOBaAHH bLMIL TLLjamiL

IIpoexmupoeaniie cmpykmyp OaHHbIX

IIpoexmupogantie npozpamMmusix uHmepgeiicoe

Anamuz  eozmozicnocmeil  peamusayuu  mpeboeaHuil K - NPOPAMMHOMY
obecneueHLio

Oyenxa epemenit 1 mpyooemMKocmil peanizayu mpeboeanilii X npozpammHOMy
obecneueHuo

P aspabomxa cmpyxmypst npozpammuozo xooa HC
Henonvzvem uncmpymenmanvivlie, NpozpamMmHbie i annapamuslie cpeocmed
uzMepeHuil Ol OYeH KU Kauecmea npozpamMmMHo2o obecneyentis

Bosmootcnocmu cyugecmeyrouyeii npozp ammHo-mexHu4eckoll apxumexnypsl

Bosmoosicnocmiu  cogpemennblx 1 NEPCHEKMUEHBIY  Cpeocme  paspabomkii
NPOZPAMMH bIX NPOOYKNIOE, NIeXHUYeCKUX CPeoCcne

Tunoevie peuienus, OUOMUOMEKU HPOSPAMMHBIX MOOVeil, ulabioHbl, KIACCb
00bexnoe, UCnolb3vembvle NP paspabonke npo2pammHo2o obecnedeHus
Ilpogooums oyenky i 06OCHOBAHUE PeKOMEHOYeMbIX peuleHull Ha 6blCOKOM

ypoeHe

Bepuguyupoeams cmpykmypy npozpammnozo kooa



Ogopmnams  pe3vivmamsl  HAYYHO-UCCACOOBAMENbCKUX 1L OHBINHO-
KOHCMPYKMOPCKUX pabom

IIpoeooums ananus tcnonHeHus MpeboBaHLlL HA BbICOKOM YPOGHE

Bnaoems Yempaneniie obnapyicennvix Hecoomeenicmettii

Jeamenvrnocms, HanpaeneHHas Ha peulerlie 3a0ay GHAIUMIYeCcK020 Xapakniepa,
Hpeononazarnuux eslbop 1 MHo2006pasiie axkmyanbHsx cnocoboe peuleHiis 3a0ay

Bepugurayus  cmpykmypst  npozpammuozo  xooa HC — ommuocunensio
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Paspabomxa mexHuueckoil OOKyMeHmaytiil HaA KOMHb IONEPHOE NPOZPAMMHOE
obecneueniie ¢ UCNONL3I0BAHUEM CYUJCCTNEYIOUJLX CINAHOAPNIOE

Cocmaeneniie HOEbIX NECMIOGHIX CAYYACE 1 NOGNIOPEeHLe NecmuUpoeaniis npi
Heobxooumocn

TQCI?IIIPOG{IHHQ HpozpamMmoco obecneyeniis

CooTBeTcTBHE IPOJABHHYTOMY VPOBHK0 OCBOCHHS KOMIIETEHI[HI IUIaHHPYEeMBIM
pesynpraTaM o0yueHHS H KPUTEPHSM HX OIfeHHBAaHHS (OI[eHKa: OTJIHYHO /3a4TEeH0):

OIIK-2 CnocodeH MOHHMATH NPHHIIHNBLI PAdOTHI COBpPEMEHHLIX HH(OPMAIHOHHBIX
TEXHOJIOTHH H MPOrpaMMHBIX CpeJCTB, B TOM YHCIE€ OTe4eCTBEHHOIo
NPOM3BOACTBA, H HCNOJIb30BATh HX NPH pelleHHHA 33424 NpodeccHoHATbHOR
JeATeJILHOCTH

HJ[-1.01IK-2 Apzymenmuposearno npumeHsem Cco6peMeHHble UHQOPMAUUOHHbLE

MEXHON0ZUU U NP 0P AMMHbBLE CPEOCHIéd, 6 MOM YU CIIE OMmeuechéeHHbLE,
npu  onpedeneHUU MPEPOSAHUIL U  CIMPYKIMYPbL  NPOZP AMMHbLIX
NPOOYKMOE U NP 02P AMMHbBIX KOMNJIEKCO8 PA3TUYHO20 HA3ZHAYCHUSA
3nams Bosmoocnocmut COGPEMEHHBbIX 1l HepCcHeKNUGHbIX cpedcme pagpaﬁom;{u
NPO2PAMMHBLX IPOOYKINOE, MEeXHUYeCKUX CPeoCma

CogpemeHnvie  NPpUHYUNBL  NOCHIPOCHUSA  APXUMEKMYPbl  NPOZPAMMHO20
obecneyentis i GUObL APXUMEKINYP bl NPOZPAMMHO20 0becneyeniis

Cogpemennvie UHCHIDYMEHNbL 1 Menioobl HPOeKMUpPOGaHUs 1 OuzaiiHa
UHGDOPMAUOHH bIX CLICHIeM

Vmems Ananusupoeamsv exooHvle OanHble, CHOCODEH NPUMEHANDb 1 MOOUPUIUPOEanty
Manmemamirdeckie Mooeni Ol peuteHis 3a0ad 6 obnacmu npogheccuon s Hoil
OesmenvHocmu

Ilpumensms  menmoosvl NpoGedeHUs  HKCHNEPUMEHNIOos,  Mamemamiieckoe
Moldenupoganue Ol peuieniss  3a0ad @ obnacmu  npogheccuon s Hoil
OesinienbHOCIL



Bnaoems

H/[-2.0IIK-2

3Hams

Yuems

Bnaoems

Buipabamuvieams eapuanmst peanuzayuu mpeboeantiil Ha 6b1cOKOM YPOGHE

Hcenonvzoeams — cywecmeyowjue  munogvie  peuienus U ulabioHb
HPOEKMUPOBAHUS NPOZPAMMHO20 0DecHeyen1is 1 LCHONb308aNMb UX O/ PeuleH1is
3a0ay npoghecclon ansHoil OessmenbHocniL

Ananuz  eozmosicnocmeil  peamusayuu  mpebogaHuii K - HPOZPAMMHOMY
obecneyeniio Ha 8blCOKOM YPOGHe

Bepugurayus  cmpykmypst  npozpammuozo  xooa HC — ommuocunensio
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Huempymenmot 1 memoost npoexmupoeanuis u ouzaiina HC

Céop, obpabomxa, ananuz u 0606ujeHte pe3yrvmamos 3KCHepPUMeHNoE 1
ucenedoeaniii € coomeememeyougeii 0baacml 3HaHUil

Apeymenmuposario npumeraem Memoost np oeKmuposanu,

paspadomku u peanu3ayuil nPozpaAMMHBIX RPOOYKIOE U NP 02D AMMHBIX

KOMNJIEKCO6 6 P a3/IUUHBIX 00]1ACHAX Yell06euecKoil 0eamelbHOCmU
Tunoevie peuienus, OLUOMUOMEKU HPOSPAMMHBIX MOOVIeil, ulabIOHbI, KIACCH
00bexmoe, 1UCnOoMb3VeMble NP paspabomke npo2pammHozo obecnedeHis

Cogpemennvie Memoosl U cpeocmea NpoeKmuUpoeanls NpoPaAMMHO20
obecneyeHs

Memoowr u cpeocmea npoexmupoeanus 6as OGHHBIX C UCHOIL306AHUEM
COGDeMEHH bIX UHDOPMALIOHH BIX TEeXHONO2UIL U LUCHOTb306AMb UX OISl PeuleHs
3a0a4 npoghecclon ansHoil OesmensHociL

CogpemeHnvle Memoosl U cpeocmea NpPOeKMUPOBAHUS  NPOZPAMMHBIX

uHmepgeiicog u UCHONL308aMb UX ON5 pPeuteHus 3a0ai NpogheccionatsbHoil
OesinebHOCHIL

Hcnonvzoeamys cyugecmeyrouyiie munoegvle peuleHis, maniemamudeckiie Mooemul
wabnonsl HPoeKMUP 08AHLS NPO2PAMMHO020 0becneyeHus

Henonvzoeamo cyvujecnigyroujiie niroesle peuierniis i uabnouvl
HPOeKmuUpoeanua npocpamMmmHozo obecneueniiss Ha 6bICOKOM ypoeHe

IIpogooums oyenxy it 060cHOBaH e PEKOMEHOYeMbIX PeUuleH1ll
Ipumensms  memoost U  cpeocmea  NPOEKMUPOBAHUS  NPOPAMMHO20

obecneyens, cmpyKmyp OGHHbIX, a3 OAHHBIX, HPOZPAMMHBIX UHMepeiico

Paspabomxa, usmenenue 1w co2idacogauie apXumexmypsvl HpPOZPAMMHOZO
obecneyentis ¢ UCHONb308AHUEM MeNO0008 MAMEMAMUYECKO20 MOOETUPOBAHUS



IIpoexmupogantie npozpammuvix uHmepeiicoe Ha sicoKoM YPOoeHe

P aspabomxa cmpyxmypst npozpammuozo kooa HC

Coepementvle A3bIKU NPO2PAMMUPOCAHLS

Ocro6vbl cOGPeMeHHBIX clicnieM ynpaeneHis bazamu OaHHbLX

Ilpoexmupoeaniie  cmpykmyp  OGHHBIX €  UCHONL306AHUEM  MeNooo8

ManeMamuyeckozo MOOeNUpoeanus Ol peuleHus 3aoad 6  obracmil
npogeccion ansHoil OesmensHociL

OIIK-3 ChocodeH peliaTh CTAHJAPTHLIE 321249H NPodecCHOHAIBHOI AeATeIHOCTH HA
OCHOBe HH(POPMAIHOHHOI H OHOIHOrpadHIecKoil KYJIbTYPbI ¢ IPHMeHEeHHEM
HH(POPMANMOHHO-KOMMYHHKANHOHHLIX TEXHOJIOTHH H € YY€TOM OCHOBHBIX
TpedoBaHHil HHPOPMANHOHHOMH 0e30MaACHOCTH

HJ/[-1.0IIK-3

3Hams

Yuems

Cnocoben ocyuiecmenams NOUCK U AHWIU3 UHQOPMAUUNU HA OCHOEE
UHpOpMayUOHHOIL U OudIUOZpaAPUUeCcKOoil KYTIbmMYpbl C NPUMEHEHUEeM
UH@OPM AUUOHHO-KOMMYHUKAUUOHHLIX MEXHONO0ZUIL U C yuemom
OCHOG6HbIX Mpedo6aHuil UHPOPMAUUOHHOIL De30nacHocmU
Ilenu u 3a0auu  HNPoOEOOUMBIX UCCHeO0GaHUTl U paspabomox, Memoosl
Manmemamuyeckozo MOOeNUPOSanus Ol peuleHus 3a0ad 6 obracmi
npogeccion ansHoil OesmensHocmil

Cogpemenn viii omevecneeHHblll U MeHCOYHAPOOHbLl  onwvim 8
coomeemcmeyiougeii obracmu UCcAeO06aHUTl, MeMOoobl MAMeManiyecko2o
MOOenupoganus Ol peuleHus 3aoay € obracmiu  HpogeccuoHats Hoil
OesinenvHoOCHL

CO@?QMQHH ble Menoobl U3eleyentis OAHHbIX 1L 3HaHL] U3 pAas3iiiiH 61X UCINOYHILKOE

Hemounuku ungpopmajuil, Heobxooumoil ons npogeccuonans Hoil
OestimenvHoCHIU, MeMmoobl HOUCKA, AHWIL3A U CUHMe3a uHpopmarjiil

Cobupams oanHbvie no npu peuteHull 3a0a4 6 NPogeccluoHanvHoll obracmu Ha
GbICOKOM YpOGHe

Ocyuecmensims nOUCK UHGOPMaLULL 1 peuteHil Ha OCHO8e UHMOPMAaLliOHHOTL 1
bubnuocpaguueckoii  KyNYPLL ¢ HpUMeHeHUueM  UHQOPMAlloHHO-
KOMMYHUKAYUOHHBIX  MEXHONOo2Ul 1 € Y4enoM OCHOGHbIX nipeboeaniil
ungopmayuonroii bezonacHocmu

P aspabamuvieams 0oxymeHmvl, aHanu3upoeams ux CIpyKmypy il cCOOepHcaHiue Ha
@bICOKOM YpOGHe

Ipumenams cucmemusiii HOOX00 NPl WIAHUPOEAHUL pPabon € Npoexmax €
obnacmu UT



Bnaoems

H/[-2.0IIK-3

3Hams

Yuems

Bnaoems

Ananusz oannvix, cunmes un@opmaijiil 1 NpoexmuUposaniie CMpyKmyp OaHHbIX Ha
OCHOGe UHDOpMayoHHOIl 1 bubmozpaguueckoil KYIsmMypsl ¢ HpUMeHeHUeM
UHGDOPMALUOHH O-KOMMYHUKAIUOHHBIX MeXHONOo2Ul 1 ¢ VYemoM OCHOGHBIX
mpeboeanuil uxpopmaiionHoil bezonacHocmu

Ipumensmy cucnemHblili HOOX00 NpU NPOBeOeHLIll IKCHePUMEHNO0E HA OCHOGe
uHgopmayuonrnoii  u  bubnuozpaguyeckoii  KVIbMYpPs ¢ HPUMEHEeHIeM
UHGDOPMALUOHH O-KOMMYHUKAYUOHHBIX NIeXHONOo2Ul 1 € VY4emoM OCHOGHBIX
mpeboeanuil uxpopmaiionHoil bezonacHocmi

Ilpogeoenite nabniodenuil, usmepenitii 1 UX AHANU3, COCHIAGNEHUEe ONUCAHULL U
Gopmynupoexa 6vi60008, ¢ NPUMEHeHLeM MAameManuyeckux mMooeneil a 0CHOge
ungopmayuonnoii 1 bubnuozpaguyeckoii  KVIbMYPHl € HPUMEHeHUeM
UHGDOPMALLOHH O-KOMMYHUKALLIOHHBIX NIEeXHONOo2UIl 1l € VYemoM OCHOGHBIX
mpeboeanuii uxgopmaionHoil bezonacHocmi

Cnocoben yuacmeéosams 6 pazpabomke u peanu3ayuil npozp aMMHbIX
npooyKmoe HaA OCHO6e UHPOPMAUUOHHOU U 0UOIMOZpagduuecKol
KYJIbMypsl ¢ HNPUMEHEHUEM UHQ)OPMAUUOHHO-KOMMYHUKAUUOHHbBIX
MEXHO0ZUIL U C YUemom OCHOGHBIX MpedosaHuil UHEOPMAUUOHHOU
bezonacrocmu
Cyu;ecmeyrou;ue munoesvle peuierid, Mamemamiudeckiie Mmooenit waﬁﬂOHM
HPOoeKmuUpoeara FipocpamMmHoco O6€Cﬂ€‘£€h‘!uﬂ

Cogpementvie Memoosl U cpeocmea NPOeKMuposanus 6a3 OaHHbIX ¢
UCHNOMb306AHUEM COBPEMEHHBIX UHDOPMALIOHH bIX MEeXHON02UL U 1UCHOTb306aNTb
UX ON151 peuteHus 3a0a4 npogeccuoHanbH oIl Oesnens HoChil

Ocnoevt  aomunucmpupoearus CVE/[ ¢ ucnonmvzoeanuem coepemeHHbIX
UHGDOPMAYUOHHBIX MEeXHONO2UTl U UCHONB306aMb UX O peuleHus 3a0a
npogecciion anvHoil OesmensHocmiL

Henonw 306ams cyvujecmeymoujiie miurioesle peuierniis iU wabnouvl
HPOeKImuUpoeana ripocpamMmuo2o obecneueniiss Ha 6bICOKOM yYpoeHe

Ipumensms  memoost 1 cpeocmea  NPOeKMUPOBAHUS — NPOPAMMHO20
obecneyenus, cmpyKkmyp OaHHbIX, a3 OAHHbIX, HPOZPAMMHBIX UHMepeticos

Kooupoeams na szvixe npoepammupoeaniis C++

Anamusupoeams  @xoOHbvle OaHHbGle, OCYUJeCEIAMb AHAIU3 U CUHNIe3
uHgopmayuLL Ha 8bICOKOM YPOBHE

Paspabomxa, usmenenue u coznacoeanue apxXumexmypsl NpOPAMMHO20
obecneuenis Ha OCHOGe UHMOPMAYLUOHHOIL 1 bubIUOpadYecKoil KYIbmMYPbL ¢
NpLUMeHeHuem UHPOPMALLLOHHO-KOMMYHUKAYUOHHBIX MeXHONo2UIl U C Y4enom
ocHOEH bIX mpeboeanull uHGopMayoHH ol be3onacHocniil
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3Hams
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Bnaoems

JeamenvHocms, HanpaeneHHas Ha peuleriie 3a0ay AHAIMUYeCcK020 Xapakniepa,
Hpeononazaruix estbop 1 MHO2006pasiie akmyansHsix cnocoboe peuleHiis 3a0ay

IIpoexmupogantie npozpamMmH bixX tHNEP Petico8 ¢ UCHONb30BaHIEM COBPEMEHHBIX

UHDOPMAYUOHHBIX MeXHONO2UTl U UCHONB306aNb UX Ol peuleHus 3a0au
npogeccion ansHoil OesmensHocmiL

Coocoden paspadarbiBaTh AJTOPHTMbI H TMPOrpaMMbl, NPHTOJHBbIE JIf
NPAKTHYECKOr 0 NPHMeHEeHH s

Apeymenmupoeano mnpumensem memoosvl HpOeKMUPOBaHUs, pazpabomxil i
peanzajiil npo2p AMMH bIX HPOOYVKINOE 1 NP OZPAMMH bIX KOMNIEKCOE 8 PA3IUYHbLY
obnacmsx yenogeuecxoil OesmenvHocniil

Ocroevt npoepammuposanis Ha C++

Azvixu npozpammuposanuis u pabonivt ¢ bazamit OAHHBIX HA 6bICOKOM YPOGHE

Memoow ananuza 1 060bujeHUs OMeYeCEeHH 020 1L MeHCOVHAPOOHO20 ONbINA €
coomeemcmeyiougeii 0bnacmii tccaedo6aHii

Memooonoeuu paspabomxu npozpamMmuozo obecneyenus i MexXHONo2ulL
NpO2p AMMUPOEAH LS

Tpunyunst nocmpoenus apxumexmypst HPOZPAMMHOZ0 0becneyeHus U GUobl
apxumexmypsl Hpo2paAMMHO20 obecneyeHiis

Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHOZ0 0becneyeniis
Cogpemennvle Memoosl 1 cpeocmea npoexmuUpoeaniis bas OaHHbIX

Memoowt u cpedcmea npoexmupoeariis NpoZPAMMHBIX LHmMepeiicos

IIposodums ananu3 ucnonHeHus MpeboBaHLIL HA 8bICOKOM YPOGHe
Buipabamuvieams eapuanmot peanuzayuil mpeboeariiii

Henomvz0eamo cvujecnieyroujiie nroesle peuiens 12 uabnouvl
HPOoeKmuUpoeara FipocpamMmHoco obecneyenus

Ilpumensams  memoost U  cpeocmea  NPOEKMUPOBAHUS — NPOPAMMHO20
obecneyenus, cmpykmyp OaHHbIX, a3 OAHHBIX, HPOZPAMMHBIX LHMepeiicos

Buipabamvieams eapuanmel peanuzaijui mpeboeariiii

Paspabomxa, usmenenue 1w coz2idcogaHie apXumexmypsvl HpPOZPAMMHOZ0
obecneyenis ¢ 3auUHMepPecOBaHH bIMIUL UL amiL

IIpoexmupoeariie cmpykmyp OAHHbIX HA 8b1COKOM VYPOGHE

IIpoexmupogantie npozpamMmusix tuHmep geiicoe



HJjl-
2.01IK-7
3Hams

VYuems

Bnaoems

Anamuz  eozmosicnocmeil  peamusayuiu  mpeboeaHuii K - NPOPAMMHOMY
obecneyeH1io

Apeymenmupoeannas — oyeHxa GpeMeHu 1 MPYOOEMKOCHU  peanu3ayul
mpebosanilil k NPOPaAMMHOMY obecneyeHuio

P aspabomxa cmpyxmypst npozpammuozo kooa HC
Henonvszvem uncmpymenmanvivie, NpopaMMHbvlie il annapamuvlie cpeocmed
uzMepeHuii Ol OYeHKU Kauecmea npozpammnHo2o obecneyentis

Bosmootcnocmu cyugecmeyrouyeii npozpammHo-mexHu4eckoll apxumexniypol

Bosmoosicnocmiu  cogpemenHblx 1 NEPCHEeKMUEHbIX  Cpeocme  pazpabomkii
NPOZPaAMMH bIX NPOOYKINO0G, NeXHUYeCKUX CPeocne

Tunoevie peutenus, OUOMUOMEKU HPOSPAMMHBIX MOOVIeil, ulabIOHbl, KIACCH
00bexnoe, 1UCnolb3vemble NpiL paspabonke npo2pammHozo obecnedeniis
Ilpogooums oyenxy 1 06OCHOBAHUE PEKOMEHOYeMbIX peuleHuil Ha 6bICOKOM
ypoeHe

Bepugupipoeans cmpykmypy upozpammHozo K00a Ha bICOKOM YPOGHe

Ogopmnams  pe3vivmamsl  HAYYHO-UCCICO0BAMENbCKUX 1l OHBINIHO-
KOHCMPYKIMOPCKUX pabom

HpOGOdHﬂib AHANH3 HCHOJIHEHLA mpe606am£ﬁ Ha 6blCOKOM YPOEBHE

Ven IpdHeHLe 0bH APYVHCEHH bIX Hecoonieemcim el

Heamenvrnocms, HanpaeneHHas Ha peuletiie 3a0ay AHAIUMUYeCcK020 Xapakniepa,
Hpeononazarux eslbop 1 MHO2006pasiie akmyansHsix cnocoboe peuteHiis 3a0ay

Bepuguxayus  cmpyxmypur  npoepammuozo  xooa HC — ommuocuniensuo
apxumexmypuvt HC u mpeboeanuii 3axaszuuxa x HC

Paspabomxa mexHuueckoil OOKyMeHmMAaytil HA KOMHb IONEPHOe NPOZDAMMHOE
obecneueHtie ¢ UCNONb30BAHUEM CYUECTNEYIOULIX CINAHOAPNIOs

Cocmaenenite HOBbIX MIecHiOebix ciyuaeg il rnoenioperiie mecmupocaniia npil
Heobxooumocnil

Tecmupoeanue HpocpamMmoco obecneyeriis



TunoBbie KOHTPOJJIbHBIE 33JaHHA IWIH HHbIC MaTepHAJIbl, H906X0,[[HMble JJIA OIEHKH

3HAHHMI, YMeHHil, HABLIKOB H (HJH) ONbITA JeSATeJbHOCTH, XAPAKTeEePH3YIOIIHX >TANbI
(opMHPOBAHIA KOMIIETEHIIHIl B Mpollecce 0OCBOEHHA 00pPa30BaTeIbHOI MPOrPaMMBbI

TunoBble KO HTpOJIbHBIE 32 JaHHA:
I[aHa IIOCIICAOBATCIIBHOCTE M3 11 HEJIBEIX  YIHCEIL Haiitu cpeaHee

apudMeTnueckoe MOJI0KUTEIBHEIX SIIEMEHTOB ¢ YETHOI ¢y Mmoit 1udp, 10 1
IocJie KOTOPHIX PacIIOIOkKEHBl OTPUIIATEILHEIE.

JlaHa TMOCIeIOBaTEILHOCTE IIeNBIX dIcerl, npusHak konma — (. Haiitu
MIPOU3BE/ICHIE HE IIPOCTHIX 3JIEMEHTOB II0CJIE/I0BATEILHOCTI.

JlaHo HaTypanbHOE N U JEICTBUTENILHOE X. BRIUNCINTL

n 2 ;
(—1)“'sin x*

2.

i=1

I[aH MacCCHB IEJILIX YHCEIL. Eciu om CHMMGTpHT-IHbIIUI, TO BBIHHCIIITH

KOJIMYECTBO IPOCTHIX SJIEMEHTOB B HEM, HHAdYe — CYMMY 3JIEMEHTOB C
KpaTHOIt 3 cymmoii nudp.

JlaHa 1enouncieHHas KBaJpaTHas MaTpuna. lIoayunTh OJJHOMEpHBIN
JIOTUYEeCKMI  MacCHB, 5JIEMEHT KOTOpOro paBeH true, eclmu B
COOTBETCTBYIOIEl CTpOKe MaTpUIlLl POBHO 2 IMPOCTHIX 3JIEMEHTA,
PacCIOJIOKEHHBIX ITOCJIe JUarOHaILHOrO sIIeMeHTa, 1 false nHave.

Pemutk ¢ ucnosjb3oBaHNeM (QYHKIMN: JaH MacCUB IEJBIX uncell. Halitu
cpeaHee apupMETHIESCKOe TeX ero SJIEMEHTOB, KOTOPEIE SBIIAIOTCS YICIIAMI
dudonauyi.

JlaHBEI CBeJleHMs O TOBapaxX: Ha3BaHIeE, IleHa, COPT, Bec. BHIBeCTH IIO
yOLIBaHIIO IIeHBl Ha3BaHUS TeX TOBAapOB, BeC KOTOPHIX OTIIMYAETCS OT
cpeauero He Oonee, uem Ha 10%.

Pemutk, MCMONB3ysS PEKYPCUBHYIO (DYHKI[MFO: JIsI HEeKOToporo umcia N
OIIpe/IeNIUTh, KaKOoil cTeleHkIo unciaa 5 oo gBisgercs. Ecimu N He sSBisercs
CTEIIeHbIO 5, TO (PYHKIINS BO3BpaIaer -1.

Tunosble 3a4a4N /151 CAMOCTOAT €JILHOTO PellieHHsA:

BBecTH JBa IieNbIX 4YHcIa. BeIBECTH CyMMYy, IPOH3BEIEHHE, Pa3HOCTh H YaCTHOE HTHX
YHCe]l.

Brectu 3 menpIx wiciaa. HameuataTh cymmy, MTPOH3BeieHIe H CpeflHee apH(pMeTHUECKOe
3THX YHCETL.

BBecTH pagnyc OKpy KHOCTH H HalleyaTaTh JHAMETP, JJIHHY OKPY KHOCTH H ITIIOIalb KyTa.
BhIMMcMTh IIIOMIAAhL TPEYTOIbHIKA ITO TPpeM cTopoHaM ((popmyra I'epoHa).

[ToMeHSTh MecTaMH 3HaYEHHS IIETBIX TIEPEMEHHBIX X H Y, HE HCIIOIb3YSI JOMOTHHTEIbHBIE
TIepeMEHHBIE.

TpeyronpHHK 3aZlaH KOOPJMHATaMH CBOHX BepIMHMH. HailTH: IepHMeTp H IUIONIaIb
TPEYTOlIbHHUKA.

BEIUmCImTS UIMHY BEKTOpPA C KOOPAMHATAMH X,V ,Z.

JlaHBI JeHCTBUTENbHBIE YHCIIa a, b, ¢. BBISICHHTH, HMeEET JH YpaBHEHHE ax’+bx+c=0
JeHCTBHTENbHBIE KOPHH.
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34.

JlaHo JBa TpexX3HAYHBIX uHciIa. OMpeaelaHTh, YTO GONbIIe: cyMMa IH(P IepBOro YHCcIa
WJIH KBaJ[paT cpeHeit 1 pel BTOPOro Yrcia.

JlaHo HaTypallbHOe 4YeThIpex3HayHoe uHciao. OmpeenuTh, SBIIETCA JIH  OHO
TTAJIHAPOMOM ?

JlaHBI BEIIECTBEHHBIE X, Y. ECIH X U y OTpHIIaTeNbHbI, TO KaKI0e 3HAUeHHE 3aMEHITD €T0
MOZYIIEM, €CIH OTPHIATENIbHOE YHCIIO TOBKO OJJHO M3 HHX, TO 00a 3HAUeHHS YBEIHYHTD
Ha 0,5, eci 062 3HaYEHHS HEOTPHI[ATENBHBI, TO 00a 3HaUYeHH YBeIHYNTh B 10 pas.
JlaHO HaTypalbHOE TPeX3HAYHOe YHCNIO. OIpeleiTh ero HaHGOIbIIYIO H HaHMEHBIITYIO

H}PEL.

JlaHOo HaTypanbHOE ABY3HAYHOE . BEISCHHTE, BEPHO IIH, YTO N’ PaBHO KyOY CyMMEI ITH(P
yucnaa n?

JlaHa Touka C KOOpAHMHATaMH X, y. OIpeJenHTh HOMEP KOOPAHHATHOH YEeTBEPTH, B
KOTOPOI JIEKUT TOYKA.

JlaHo HaTypanbHOe TpexsHauHoe N. OInpeaeaTh, HMEIOTCS JIH B HeM OJJHHAKOBBIE ITH(PEHI.
Jlano HatypambHOe N. HaifTi cyMMy YeTHBIX (P dHCcTIa.

JlaHo HaTtypambHOe N. HaitTn KomriecTBO KpaTHBIX 3 QP UHCTIA.

JlaHo HatypambHOe N. Haittn MakcHManbHYTO IHGPY YHCTA.

Jano HatypaimbHOoe N. Halitn 3HaueHne N! i 3HaueHne N!!

JlaHa Imocre1oBaTeIbHOCTE IEIbIX YHCell, oKkaHunBaromasics 0. HeoOxoaumo BEIMHCIHTE
MIPOM3BEJICHHE TEX 3IEMEHTOB ITOCIEAOBATEIbHOCTH, KOTOpPhlE OKAHYHBAIOTCS Ha S5 U
HMEIOT YEeTHBIE TTOPSIKOBBIE HOMEPA.

JlaHa ToCIeqoBaTebHOCTh IIEIBIX 4Hcell, okaHynBaromascs (). HailTh makcHMaIbHBLIT
KpaTHBIIL 3 BIIEMEHT B 3TOH ITOCIEN0BATEIbHOCTH.

JlaHa TIOCIEeA0BaTEeNbHOCTh IENIBIX 4YHCEN, OKaHuMBaroImasics (. Haiith mpousBejeHIe
37IeMEeHTOB ITOCTIE0BATENLHOCTH, Y KOTOPHIX YeTHAS CyMMa IHQP.

Jlana IocieoBaTeNbHOCTh LIENBIX 4HCed, OkKaHumBarommasicss (. Haiitm cpemwee
apH(MeTHUECKOe 37IeMEeHTOB ITOCTIEA0BATEIHHOCTH ¢ HEUETHRIM KOIIHYECTBOM IIH}P.
JlaHa IOCIEIOBAaTEIbHOCTh LIENBIX YHCEN, OKaHumBarormascsa (. Haiitu kommuyecTBO
37IeMEHTOB ITOCTIE0BATEIFHOCTH, ¥ KOTOPBIX CyMMa IH(pp KpaTHa 3, a KOMHYECTBO IH (P
YeTHOE.

JlaHo HaTypambHOe yncino N. HalfTH MHHHMAaTbHYIO YeTHYIO IH(PY UHCIa.

JlaHa ITOCHEOBATENILHOCTh IIENBIX 4iHced, OkaHumBaromasics (. Haiitm cpemwee
apuMeTHUeCKOe TeX SIIeMEHTOB IIOCIeOBaTeIbHOCTH, KOTOphIe He KpaTHB 5, H
OKaHUHBaroTcI Ha (.

JlaHa ITOCIIeIOBATENBHOCTE IIENBIX YHCEN, OKaHuMBarormascs (. HaliTH MHHMMAIbHBIIT
3JIEMEHT ITOCIE0BATEIIbHOCTH, CPEAN AIIEMEHTOB, KOTOPhIE HE OKAHYMBAKOTCS Ha 2.

JlaHa mocreJoBaTeIbHOCTD IENIBIX YHCEN, OKaHYHBarormasics (0. HaliTi cymMMy 371eMeHTOB
TeX 3IeMeHTOB ITOCNIeI0BaTEIFHOCTH, Y KOTOPHIX cyMMa IH(P He MPeBOCXOANT 33 JaHHOe
3HAUeHHE.

Hano HatypambHOe unciao N. OmpelemiTh SBISETCS JTH OHO IMPOCTHIM. OIpeaennTsh,
SIBIISIETCS JTH OHO COBEPINEHHBIM.

JlaHa mocnemoBaTenbHOCT, W3 N IENBIX 4Hcel. HalTh Ipou3BelieHHe KpaTHBIX 3
3JIEMEHTOB T1OCIIEIOBATEIIbHOCTH, MOPSAKOBBIE HOMEPA KOTOPHIX HEUETHHI.

JaHa mocnenoBaTelbHOCTh M3 N IEMbIX yHcel. HalTH MaKCHMalbHBIL 3IIEMEHT
ITOCTIeA0BATENLHOCTH, PACIIONOKEHHBIH HAa HEYETHON ITO3HIIHH.

JlaHa rocrefoBaTenbHOCTh M3 N IeNbIX urcen. Haiitn cpefHee apudMeTHUeCKOe YETHRIX
3JIEMEHTOB, KOTOPbIE OKaHYHBAIOTCS Ha 4, PacIlONOKEHHBIX Ha TO3HIMSIX He KPaTHBIX 3.

. laHa T1ocimemoBaTenbHOCTE M3 N IENbIX YHcel. HailTH cyMMy 3IeMEHTOB

MOCIEA0BATENIbHOCTH, KOTOpPble HEe OKAHYMBAIOTCS Ha 7 M IPEBOCXOAAT 3aJaHHOE
3HaYeHHe.

JaHa rocnegopaTenbHOCTh M3 N IENbIX yicen. HalTH MopsIKoBblii HOMEP HAaHMEHBIIETO
3JIEMEHTA MTOCIIEA0BATEIbHOCTH, CPEAN HE KPAaTHBIX 3 3IIEMEeHTOB.
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. JlaHa mocmezoBaTeNnbHOCTh M3 N IENBIX umcel. HalTH KOMHYeCTBO 5JIEMEHTOB

TIOCIIEA0BATENMbHOCTH, PABHBIX MAKCHMAIIBHOMY.

Jano HaTypaibHOoe N. Halith KomriecTBo fgenuternei N.

JaHa rocieropaTennbHOCTh W3 N 1[ebIX Yrcell. HalTH MUHHMAIbHBII HEUEeTHBII AIIEMEHT,

KOTOPBIH OKaHYHBAeTCS Ha 3 U €ro MOPSIKOBBIH HOMED.

JlaHa rocneoBaTeIbHOCTD M3 N HeIsIX yHcell. HaliTh cpeHee aprgMeTHUeCKOe KpaTHBIX

5 BNIeMeHTOB, HE IPEBBIIMAIOIMX 3aJaHHOIO 3HAYEHMS, PACIIONIOKEHHBIX Ha YETHBIX

TIO3HITHSIX.

Hana mocnegoBaTembHOCTh H3 N IelbIX 4YHcell. ONpelemiTh KOIIMYECTBO 3JIEMEHTOB

TOCEeA0BATENbHOCTH, KOTOPBIE OOIbIIIE MPEABLTYINETO SIIEMEHTA.

Hana mocrmemoBaTenbHOCTh M3 N IeIbIX uHceld. HaliTH cymMy TeX 3IeMeHTOB

MOCIEeA0BATENLHOCTH, Y KOTOPBIX COCEIH Pa3HOTO 3HAKA.

. JlaHa TocnefoBaTebHOCTh M3 N IENBIX uHcel. [IpoBepHTH, yMoOpspouyeHa JIH OH TI0
yOBIBaHHIO.

. JlaHa 1ocnemoBaTelbHOCTh H3 N IIenmbIX ymcel. HailTH cyMMy HE IPOCTBIX 3JIEMEHTOB
TIOCIIENOBATENHPHOCTH Ha UeTHBIX ITO3HIMIX.

. JlaHa TIOCNIeMoBaTebHOCTh M3 N IIenbIX umHcel. Halitm cpemHee apudMeTHUecKOe
COBEPIHIEHHBIX IIEMEHTOB, KOTOPhIE HE OKAHYMBAIOTCS Ha 5.

. Jlara rmocneioBaTenbHOCTh W3 N I[eNBbIX WHcelNl. HailTH ITpon3BeieHHe ITPOCTHIX 3I1EMEHTOB

Ha He COBEPHICHHBIX MTO3MI[HSX.

JaHa 1ocrnenoBaTelbHOCTh U3 N IeNbIX yHceld. HalTH MaKCHMAalbHBIN 3JIEMEHT CpejH

TeX, KOTOphle HAUHHAIOTCS Ha 3aaHHYIO IHPY.

JlaHa 1ocimemoBaTeMbHOCTh, M3 N IensIX uHcen. HaliTh cpefHee apH(MeTHUECKOE

TTOTOKHTETbHBIX 3IIEMEHTOB, JI0 U ITOCTIe KOTOPBIX HAYT OTPHIIATeNbHbIE SIIEMEHTHI.

JaHa 1ociegoBaTellbHOCTh M3 N IIenbIX yncen. HaliTH MUHHMAaIbHBIA IIPOCTOH AIIEMEHT

TTOCNIEA0BATENLHOCTH, O KOTOPOrO PACIONIOKeH YeTHBIT SIIeMEHT.

JaHa mocnegoBaTenbHOCTs W3 N IENBIX YHcell. HalTh Ipou3BelicHHe KpaTHBIX 5

3JIEMEHTOB Ha ITPOCTHIX ITO3HUITISIX.

Jana mocmegoBaTenbHOCTh M3 N IelmbIX umceld. [lpoBepuTh, yIOpsoYeHa I

TOCIEA0BATENLHOCTD 110 HEYOBIBAHHIO.

Jlano HaTypambHoe N, feiicTBuTenbHOE K. Berumemts cymmy 15425435+ +NX,

Beiunicimte  cymmy 1/sinl+1/(sinl+sin2)+...1/(sinl+...+sin n), TIe n — 3aJaHHOE

HaTypalbHOE YHCIIO.

. JlaHO: HaTypalbHOE I, AeHCTBUTEIBHOE X. BEIUMCINTD
n

[ [
(k+1 cos*x)

k=1

JlaHO JeliCTBUTEIbHOE X. BEUHCINTD ¢ TOYHOCTHIO 10°
co

Z 1
x2 + k3

k=1
. JlaHO HaTypalnbHOE n. BEUHCIUTE:
Z”: _12it1 4 3
b (2i)!
. laHO HaTypalbHOE I1. BEIYHCINHTD
n _1k
£ 2k + 1Dk

JlaHO JeliCTBUTEIBHOE X. BEUHCINTE ¢ TOUHOCTHIO 10°
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i x
1+ k3 + kx|
k=1

. JlaHO HaTypalnbHOE n. BEUHCIUTE:
n

.
Z (!

k=1

. JlaH MaccHB IeNBIX YHcel. HaliTn cymMMy HEYETHBIX 3JIEMEHTOB, PAacIOIOKEHHBIX Ha
YeTHBIX ITO3HIHIX.

JlaH MaccHB IeNbIX YHcel. HallTH KOmMYecTBO lIEMEHTOB MACCHBA, OKAHYHBAFOIIIXCS Ha
3, PaCIONOKeHHBIX Ha KPAaTHBIX 3 M HE KPATHBIX 5 TTO3HIIISIX.

JlaH MaccHB IeTIbIX urcen. HaliTh cpefiHee apH(MeTHYECKOe TOJI0KHUTEeTbHBIX KPaTHRIX 5
3JIEMEHTOB, ITOPSIKOBBIE HOMePa KOTOPBIX KPAaTHEHI 3.

JlaH MaccHB IENBIX YHcell. HalTH MaKCHMAJIBHBIN 3IEMEHT H €0 IMOPSAKOBBIH HOMEP
CpeIH OTPHIATENBHBIX SIIEMEHTOB MacCHBa, PACITOMOKEHHBIX Ha YETHBIX ITOZHITHIX.

JlaH MaccHB IENBIX YHcel. HaiiTH ITpoH3BeieHHe YeTHBIX 3IIEMEHTOB, JI0 H ITOCIIe KOTOPBIX
PAcCITONNOKEHBl HEUETHBIE.

JlaH MacCHB LIENBIX YHCeT. 3aMEHHTh BCE OTPHIIATEIbHbIE AIEMEHTH HX MOIYJIEM, a BCe
TTOTOKHTETbHbIE — HX KBa{paTaMH.

JlaH MaccHB IIeIbIX YHcen. [I[pOBepHTh, SBISETCS IIH OH CHMMETPHYHBIM.

JlaH MaccHB IIeIbIX YHCel. [I[poBepHTh ero Ha YIIOPSA0YEeHHOCTh IT0 BO3PacTaHHIo.

JlaH MaccHB IIENBIX uHceld. Haiitm cpemHee apH(MeTHYECKOe HEUETHBIX SIIEMEHTOB,
PACITONIOKEHHBIX Ha ITO3HIIHSIX KPaTHBIX 3 H KpaTHBIX 5.

. JlaH mMaccuB LENbIX yncell. HaliTH MaKCHMAalIbHBIH YETHBIH 3JIEMEHT MacCHBa, KOTOPBLI
OKaHUYHBaeTCsS Ha 3 HIIH 5.

JlaH MaccHB IiesIbIX uHcen. Haifth cpeHee apudMeTHYeCKOe OTPHITATEIbHEIX SIIEMEeHTOB
MaccCHBa, MOCTIe KOTOPBIX HIYT IOTOKHUTEIbHEIE.

JlaH MacCHB IIeIbIX YHcel. [IpoBepUTh, YIIOPSIOYEH JIH MacCHB 110 YOBIBAHHIO.

JlaH MaccHB IienmbIX uHcell. HalTH IpoH3BelieHHe He ITPOCTHIX 5JIEMEHTOB Ha YETHBIX
TIO3HITHSIX.

JlaH MaccHB 1ieTbIX yKcen. Haittu komuecTBo yrcen OHOOHAYYH B MACCHBE.

JlaH MaccHB IeTTbIX uHcen. HafiTu cpeiHee apHdMeTHYeCKOe 3IeMeHTOB C YeTHOH CYyMMO#t
nndp.

JlaH MaccHB IeNbIX uHcel. Eca MacCHB SBIAETCS CHMMETPHYHBIM, TO BBIYHCIHTE CYMMY
KpaTHBIX 3 3JIeMEHTOB Ha He KPaTHBIX 3 TIO3HMIIHSAX, MHAY€ BBIYHCIHTH IIPOH3BEICHHE
TIONIOKHTENbHBIX TIEMEHTOB Ha YeTHBIX ITO3HIIIIX.

JlaH MaccHB IIelBIX YHCel. ECIH cyMMa YeTHBIX 3IIeMEHTOB MacCHBa OOIBIINE CYMMBI
HEUYeTHBIX 5SIIEMEHTOB MACCHBA, TO 3aMeHHTh BCe 3JIeMeHTHl Ha YeTHBIX ITO3HIMHSIX
KBaJ[PaTOM YHCIIa X, HHAa4Ye — 3aMEHHTh BCE AIIEMEHTHI Ha HEUETHBIX TTOZHITHIX YHCIIOM X.
JlaH MaccHB IIEIBIX YHCeld. ECIHM MacCHB YIOPSIOYEH IO YOBIBAHHIO, TO BBIYHCIHTH
Pa3HOCTh MeXJIy MAKCHMAaIbHbIM H MHHHMAIbHBIM 3IIEMEHTOM, HHaye — 3aMEHHTh BCe
HEUYETHBIE BIIEMEHTHI KBaIpaTOM 3aJaHHOr O YHCIIA.

JlaH MaccHB IIeIbIX YHCeNl. 3aMeHHTh Bce 4mclia (DHOOHAUYYM Ha YETHBIX TIO3HIMSAX He
3aJaHHOe 3HAYEHHE

JlaH MaccHB I[eTbIX uHcen. HaliTi BpeHee apHpMeTHYeCKOE 3JIEMEHT OB, PacIIONOKEHHBIX
Ha IMPOCTHIX MO3HIHSIX.

JlaH MaccHB IENMBIX YHCEN. ECIH KOMHYeCTBO YETHBIX 3IE€MEHTOB B MAaCCHBE HeE
MIPEBOCXOINUT KOMTHYECTRBA HEUETHBIX 3IIEMEHTOB, TO BEIYHCINTE IIPOM3BEICHIE SIIEMEHTOB
Ha YETHBIX IMO3HIHSX, HHAYe BBIYHCIHTE CYMMY 3JIEMEHTOB Ha HEYETHBIX ITO3HITH SIX.
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. JlaHa KkBaJpaTHas MaTpHila. HaiiTH cymMMy YeTHBIX 3IeMEHTOB, PACITONIOKEHHBIX BBIITIE
T'TIaBHOM JHaroHalIH.

JlaHa 1IelMOYMICIIEHHAs KBaJpaTHas MaTpHIa. HaiiTH KOITHYECTBO TTOMOKHTEIbHBIX
3JIEMEHTOB, PACIIONIOKEHHBIX HHIKe TTOOO0YHOH J[Har OHaIH.

JlaHa 1enoynciIeHHas KBajJpaTHasd MaTprifa. HailTu HanGomblllee 3HaYeHHE Ha ITIaBHOM
JIHaT OHAJIH.

B maHHOI IeMOYHCIIEHHOH KBaApaTHOH MaTpHIlE pa3Mepa hXn yKaszaTh HHJEKCHI BCEX
3IIEMEHTOB, HMEIOIIHX HAHOOIbIee 3HAUEHHE.

JlaHa 1enmovNHCIIeHHas KBaJpaTHas MaTpHIla. 3aMeHHTh BCE OTPHIIATEIbHBIE AIIEMEHTHI
HIDKe TMOOOYHOH JHaroHalIH Ha CyMMY ITOJOKHTEIBHBIX B3IIEMEHTOB, PacIIONO/KEHHBIX
BBIIIIE ITOOOYHOF HAarOHAaIH.

JlaHa IemovHCIIeHHasT KBaJpaTHas MaTpHIla. BBIBECTH Bce BIIEMEHTHI BHIINE ITIaBHOI
JTHAr OHAJIH, KOTOpBle OOJIbINe CpefHero apH(pMeTHUSCKOro HEUeTHBIX 3IIeMEeHTOB Bceit
MaTpPHIIBI.

Jana 1emourclIeHHas KBaJApaTHas MaTpHI[a. 3aMEHHTh HyJIeM BCe OTpPHIlAaTElbHBIE
3IIeMeHTHI TOOOYHOH JHATOHATIH.

JlaHa 1ieloulcIeHHas KBaJgpaTHas MaTpHI[a. BBMHCIHTE Pa3HOCTh CYMM IJIaBHOH H
TT0OOYHOM JTHarOHAaIIH.

JlaHa 1enoynclieHHas KBaJpaTHas MaTpHia. Ecim cymMMa 31eMeHTOB TJ1aBHOMH JTHAarOHaIin
OOJIBIIIE CYMMBI JIEMEHTOB ITOOOYHOI HAarOHAaJIM, TO OOHYJIMTE BCE AIIEMEHTHI Ha ITIaBH O
JIHar OHallH, HHaye — OOHYJIMTh BCe HEUETHBIE 3JIEMEHTHI TTOOOYHOMH JHar OHAIH.

JlaHa pmeiicTBUTeNbHAS MATPHIla pa3Mepa nxn, INMEPECTAaBUTh CTPOKH MATPHIIBI II0 HE

yOBIBAaHIIO CYMM 3JIEMEHTOB CTPOK.

JlaHa 1ienmouncieHHas KBaJpaTHasl MaTpUIla pasMepa nxn. HaliTu mponsBe/leHIe YeTHBIX

3JIEMEHTOB C TIPOCTOI CYMMOIT HHJIEKCOB.

. JlaHa 1Iemo4MCIeHHas KBaJApaTHas MaTpHIla. BBRIMHCIHTB cpefHee apH(METHYECKOe
COBEPIIIEHHBIX 3IIEMEHTOB C HE IIPOCTOH CYMMOH HHIEKCOB.

. JlaHa 1eToYnCIIeHHas KBaJApaTHas MaTpHila. HaliTH KOIHYECTBO BIIEMEHTOB BBIIIIE
TJIaBHOI JIHarOHAIH, Y KOTOPBIX HEUeTHAsI CyMMa I }p.

. JlaHa 1enmouncIeHHas KBaJpaTHas MAaTpPHIlA. 3aMeHHTh HyJEM BCe BIIEMEHTHI HIDKE

TJIaBHOI! THArOHAIH ¢ YeTHBIM KOTHYECTBOM ITH]P.

JlaHa 1eTTOUNCIIeHHas KBaJApaTHas MaTpuna. [lepecTaBUTh CTOIOLBI MATPHIBI 110

BO3pPaCTaHHIO TIPOH3BEIEHNS YETHBIX AEMEHTOB B HHX.

JlaHa 1enourclIieHHasA KBapaTHas MaTprLia. [IoyynTh oJJHOMEepPHBIH TOTHYeCKHIT MACCHB,

3JIeMeHT KOTOPOTI'O PaBeH true, ClIH COOTBETCTBYIOINAS CTPOKA MATPHIIBI COAEPKUT He

Oortee 3 MPOCTHIX JIEMEHTOB, U false B IIPOTHBHOM CIIyYae.

JlaHa 1eTouUNCIIeHHas KBaJApaTHasd MaTpuna. [lepecTaBUTh CTOIOLBI MATPHIBI 110

BO3pPacTaHHIO MAKCHMAIIBHOTO AIIEMEHTA B HUX.

JlaHa 1enourclIieHHasA KBapaTHasI MaTprIia. [[oyynTh oJHOMepPHBIH TOTHYeCKHIT MACCHB,

3JIeMEeHT KOTOPOI'O pPaBeH true, €CIH COOTBETCTBYIOIIMI CTONOEI[ MATPHIIBI COAEPKUT

MeHee 3 COBEpIIEHHBIX 3JIEMEHTOB, U false B IPOTHBHOM cITy4ae.

. JlaHa IIenmovrcIeHHasd KBaJpaTHas MaTpHIla. BBMHCIHTG MAKCHMAJIbHBIH HE IIPOCTOMH

3IIeMeHT HIDKe MTOOOYHOI JHAarOHAIH.

BBIUHCITHTE HCITONB3Y ST PYHKIFIH
T

Z _12i+1 + il
21)!
~ (20
I[aH MACCHB ILIEJIBIX YHCEIL. Haiitu CYMMY ITPOCTBIX 3JICMCHTOB Ha HEIIPOCTBIX ITO3HIIAX

HCITOTB3Y ST (PYHKITHIL



100. JlaHa IermourciIeHHas KBaJpaTHas MaTpuija. HaiiTu cpemHee apH@MeTHYecKoe
37IeMEHTOB C HECOBEPIIEHHOI CYMMOIT HHJIEKCOB HCTIOIB3Y S (DYHKITHIL.

101. JaHa 1ocnemoBaTenbHOCTh U3 N I[elbIX yKcell. HaliTh ITpon3BeleHHE ITPOCTHIX
57IeMeHTOB, JI0 H TOocTe KOTOPBIX PACITONOKEHBI HEIIPOCTHIE HCITONB3Y I (YHKIHH.

102. JlaH MaccHB I[eIbIX YHCel. BRIUMCIMTH IIPOU3BEIEHHE 3IIEMEHTOB C KpaTHOM 3
CYMMOIT I P HCITOMB3YS QYHKIIH.

103. JlaH MaccHB IIENBIX 4YHCell. IIpelcTaBUTh €ro HeyeTHBIE 3IEMEHTH B JBOHYHOM
3aITHCH HCTIONB3YS (PYHKITHH.

104. JlaHa IienouncieHHass KBaApaTHasd MaTpuia. OOHYIIHTh BCE €€ 3IEMEHTHI C
HEUYEeTHBIM ITPOM3BeIEHHEM IH (P HCITOMb3YS (PYHKI[HH.

105. JlaHa 11eTIoYHCIIeHHAs KBaJpaTHasd MaTpHIa. BeIBECTH HOMepa ee CHMMETPHYHBIX
CTPOK HCITOIB3YS (OYHKI[HH.

106. JlaHa 1ielmouHCIIeHHas KBaJpaTHas MaTpHIla. BeIBeCTH HOMeEpa CTPOK, AIIEMEHTEHL B
KOTOPBIX PacIIONOKeHHBI ITO BO3paCTaHHIO HCIIONb3YS (PYHKITHH.

107. JlaHa 1ielmovHcIeHHasa KBaJpaTHas MaTpuila. HalTH MaKCHMAallbHBIII 3JIEMEHT B
Ka’KJIOH CTPOKe HCITONB3Y S (PYHKIIH.

108. Jansl ceefieHns o crygeHTtax: GO, mor, Bo3pact, HOMep I'PYIIIBL, OLEHKH I10 3
npeaMeTaM. BrBecTH ¢(aMIUIMH CTYZEHTOB JKEHCKOTO ITOJla, KOTOphIE He HMEIOT
3410 KeHHOCTE}.

109. JlaHBI CBEJIEHHMS O TOBApax: Ha3BaHHeE, COPT, IieHa, BeC. BRIUHCIIUTH CPEIHIOIO I[EHY
TOBApOB 3aJ[aHHOTO COpPTa, Ha3BaHHE KOTOPhIX HAUHHAeTCs ¢ OykBa A.

110. JlaHBI CBeIeHHS O TOBapaxX: HasBaHHe, COPT, lieHa, Bec. BRIBeCTH HH(OPMAIIO O
TOBapax, B Ha3BaHHH KOTOPHIX He MeHee 3-X OyKB A, IleHa SBISETCS IPOCTHIM YHCIIOM, a
BEC He KpaTeH 5.

111. Jlanbl cBefleHH s 00 aBTOMOOMILIX: MapKa, HOMEDP, TOJI BBIITYCKa, 0ObEM JIBUT aTEILd,
1ieHa. BeiBecTH HH( OpMaIiIo 00 aBTOMOOHIISX, I[eHa KOTOPBIX He ITPEBHIIAeT CPEeIHIOK
IIEHy BCceX aBTOMOOWIEi, 00beM IMPHHAMNIEKUT 3aJaHHOMY JHAIla30HY H B MapKe HET
OYKBHI m.

112. JlaHbl cBelieHHS O KHHMIaX: Ha3BaHHe, aBTOP, KOIHMYECTBO CTPAHHII, IleHA, TOJ
H3TaHUSA. BEMHCIIHTE CPeIHIOO IIEHY KHHT 3aJJaHHOTO aBTOPa, B HEITPOCTHIM KOIHYECTBOM
CTPaHHI], BHCOKOCHOT'O TOJ[a H3aHM 5.

113. JlaHbl CBefieHHS O KHHIAX: Ha3BaHHE, aBTOP, KOIHYECTBO CTPAHMII, IIeHa, TOJ
n3gaHug. BRIBECTH HasBaHHS KHHT, ()aMIITHS aBTOpa KOTOPHIX 3aKaH4HBaeTcsa Ha OB,
KOJIMYECTBO CTPAHMIL ITPHHAIJIEKHT 3aJJaHHOMY JTHAITa30HY.

114. JlaHbl cBeJieHHS O KHMIaX: Ha3BaHHe, aBTOP, KOIHYECTBO CTPAHHII, IlgHa, T'OJ
H3MaHNA. BRIBECTH Ha3BaHHS KHHT B ITOPSIKE YOBIBAHH S HX IIEHBI.

115. JlaHBI CBeJIeHHs O TOBapaX: Ha3BaHHe, COPT, IleHa, Bec. BrIBecTH B andaBHTHOM
TIOPSIKE Ha3BaHHS TOBAPOB, BEC KOTOPBIX HE IMMPEBOCXOAUT OOIIIIT CPETHHI BEC.

116. JlaHBI CBeIeHH S 0 pabOTHHKAX: (pHO, JOIKHOCTD, CIIEIHATIFHOCTD, OKTajl. BrBecTH
B oOpaTHOM ad)aBHTHOM IIOpske (aMIITHH COTPYTHHKOB 3aJaHHOI JOIKHOCTH C
OKJIaJIOM He OOIIbIIIe CPEeJTHETO.

117. JlaHbl cBelleHNMS O KHHTaX: Ha3BaHHe, aBTOp, KOMHYECTBO CTPAHHII, IIeHa, TOJ
n31aHus. BeIBecTH Ha3BaHII H aBTOPOB KHHUT B MOPSIKE BO3PACTAHIS T'OJa H3JaHHSL.
118. JlaHbI cBeZeHHSI O TOBapaX: Ha3BaHIeE, COPT, IleHa, Bec. BrIBecTH HH(OPMAIHIO O

TOBapax B andaBUTHOM IOPSAKE TIO COPTY, V KOTOPHIX H Bec M I[eHa OTIIHYAIOTCSA OT
CpeIHHX 3Ha4YeHHIl He Goree yeM Ha 10%.

3aveTHO-3K3aMEHANMOHHbIE MATePHAJIbI JJIA NPOMEKYTOUHOH  ATTeCcTAIHH
(3K 3amMeH/3a4€T)



BOl'lpOCbl JJIA NOATOTOBKH K 3K3aMeEHY

Amropurmel. CBOHCTBA.
SI3BIKH TIpor paMMIpoBaHid. CBOHCTBA.

Metaaspxn. Metasseik bakyca-Haypa.

O0Iasg cxeMa KOMITHILSITHH.

ho e B <A S o S

Il emourICcIe HEBIE THIIEL.
. THIEI 19 uHcel ¢ IIaBaroIneil TOUKOI.
. JIorxue CKIit THII.
. CHMBOJIBHEL THIL
. ITpeoGpazoBaHIie THIIOB.
. [lepeMeHHbIE H KOHCTAHTEL.
. ApudMeTHUeCKIe BEIpAKEHH .
. Oneparop IIpHCBAHBAHHU 4.
. Biok.
. Y CIIOBHEII oIleparop.
. Oneparop LHKIIA ¢ IIpe Iy CIOBHEM.
. Oreparop LHKIIA ¢ IIOCTYCIOBHEM.
. Orneparop LHKIIA ¢ TapaMeTpOoM.
. Omeparop BeIGOpA.
. Omeparops break i continue.
. OZHOMEpPHEIE MACCHBEI.

[ T O T S T U T N o R e e e e e
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. JABYMeEpPHEIE MacCHBEI.

. CTPYKTYPHL

. O0Le MHHEHH].

. [lepeurcienns.

30. Yxazarenu.

31. Oneparpm new 1 delete.

32. JIuHaMHYeCKHE MACCHBEL.

33. OyHKIHI.

34. Ilepe maua mapamMeTPOB IO 3HAUEHIIO.
35. Ileperaya mapaMeTPOB IO CCEHIMKeE.
36. ITapaMeTpHI IO YMOTIAHIIO.

37. PexypcHs.

38. MeTO/bI COPTHPOBKH.

39. IIy3bIpbKOBas COPTHPOBKA.

40. MeToJT IIMHEIHOTO IIOHCKA ¢ 0OMEHOM.
41. MeTtop 4eTHOUHOM COPTHPOBKH.

42. MeToJ IMoJicueTa.

43. MeTop TapHEIX CPABHEHIIT.

44. Coprupoeka Ilemna.

45. BrIcTpas COPTHPOBKA.

[ L S ]
oo

PaGota ¢ mH()OpMAITHOHHFIMI TaOIHI[AMH.
CTpyKTypa IpocTeimeil mporpaMmel Ha C++.

OCHOBHEIE aCIIeKTHl S3EIKOB IIporpaMMHPOBaHHA.

MeTasg3BIKH. SI3BIK CHHTAKCHYECKHX THATPAMM.

. IIprMepr 0O6paGoTKH OHOMEPHEIX MACCHBOB.

4.2 MeToanueckie MaTepHAJIbl, onpeae/sioniie mMpoieIypbl oleHUBAHNA 3HAHMIL,
XAPAKTEPH3YIOIHX  3TANbI

YMEHHil, HABbIKOB H (HJHM) ONbITA

¢gopMHpOBAHNA KOMIIETEHIIHI
Meroan4yeckne peKoOMeHIAIHH,

BbIIOJIHEHH S CAMOCT 0OATEIbHbIX 32 JaHHM:

JCHATECJIbHOCTH,

onpeaesisonie

npoiueaypbl

OICHHUBAHNA



3ajaHHe CYNTAETCS BBITOTHEHHBIM ITPH BBIITOTHEHHH CIETYOIIX Y CITOBHIA:
— IIpeIocTaBlleH HCXOAHBIN Ko Ha C++ B cpefie VisualStudio;
— IPOJAEMOHCTPHPOBaHa PaboTOCIIOCOOHOCTD ITPHIIOKEHHS;
— CTYJIeHT ITOHHMAEeT HCXOIHBII KOJ M OTBeYaeT Ha BOIIPOCHI IT0 €r0 OPraHH3aIH.

Meroauueckne peKOMeHJANHN, ONpeJejsioliie MNpoHeIypbl  OleHHBAHUA
KOHTPOJIbHBIX 32JAHHUI:

3amaHue CUMTAETCS BHITOTHEHHBIM, €CIIM IIPEQOCTABIEH HCXOJHBIH TEKCT IIPOrPaMMBI,
KOTOPBII COMEpKHUT He Oojlee 3 CHHTAKCHYECKMX OIMOOK, JIOTHKa pPaboThl IIPOrPaMMBbI
3¢ deKTHBHa, TporpaMMa paboTaeT Ha MOOBIX BXOMHBIX JTAHHBIX.

Meroanueckne pexoMeH AN, ONPe/Ie/IAI0NIHe MPoLieyPhbI OlleHHBAHNA HA 3a4eTe:

[Tporemypa MpoMeKyTOYHOH aTTECTAlMH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHEM O
TEKYIIEM KOHTPOJIE U IPOMEKYTOUHOH arTecTaruy obydarormuxcsa OI'BOY BO «Ky0I V.

Htoropoit ¢opmoil KOHTPOISI cHOPMHPOBAHHOCTH KOMITETEHIMHIT Y OOYYaroMIHXCcs TI0
JTUCIIUTLUINHE SBIIIETCS 3a4eT U AK3aMeH. CTyJIeHTH 00S3aHbI ITONYYHTh 3a4eT B COOTBETCTBHH C
pacrcaHieM H y4eOHBIM TUTaHOM

@OOC 1mpoMeKYTOYHOH aTTECTALMH COCTOMT M3 KOHTPOIBHBIX 3aJaHMil M 3aJaHHil JJIT
CaMOCTOSTEIIBHON PabOTHI.

3ayer MO JUCIHIUIMHE IIpecleAyeT LENb OIEHUTh PadoTy CTyAeHTa, ITOIyYeHHE
TEOPETHYECKHX H MPAKTHYECKUX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOIO MBINIUIEHHUS,
NpHOOPEeTEHHE HABBIKOB CAMOCTOSITEIbHON PaOoThl, yMEHHE IIPHMEHSTH ITOTYYeHHbIE 3HAHN S I
PEIIeHN S TPAaKTHYECKIX 3a]a4.

Pesynberar cmaun 3aueTa 3aHOCHTHCS IIPEMIO[aBaTENIEM B 3K3aMEHAI[HOHHYIO BEJOMOCTh U
3aUETHYIO KHHKKY.

OrleHHBaHHE YPOBHS OCBOEHHS AHCIHIUIMHBI OCHOBBIBAETCS HA KAUECTBE BBIIOIHEHHUS
CTYZJEHTOM TECTOBBIX 3aJaHHIl, KOHTPOIILHBIX 3aJaHHi H 3aJaHHI1 7151 CaMOCTOSTEIbHOH paboTHL.

Kpurepnn onenku:

OIIEHKA «He3a4eT» BbICTABJIAECTCS B CJIy4ae BbINOTHEHHA 0JHOT0 H3 YCIOBHIL:

— BBINOJHEHO MeHee 60% caMOCTOATEIIbHBIX 3aIaHIl;

— BBIIOIHEHO MeHee 60% KOHTPOIbHBIX 3aaHHH.

OIIEHKA «3a4eT» B CIy4Yae BbINOJIHEeHHSsI Y CJIOBHIl:
— BBINIOJHEHO He MeHee 60% caMOCTOSTEIbHBIX 3alaHHI;
— BBIIIOIIHEHO He MeHee 6% KOHTPOJIbHBIX 3aaHHI.

Meroauueckne peKOMeHJAINH, ONpeJeJfloliHe MNpoledypPbl ONEHMBAHNHA Ha
IK3aAMeHe:

[Tporenypa MpoMeXKyTOYHOH aTTECTAllMH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHeEM o
TeKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTaluy obydarormuxcsa OI'EOY BO «Ky0I V.

Htoropoit ¢opmoil KOHTPONISI CcHOPMHPOBAHHOCTH KOMITETEHIMMIT Y OOYYaromiixcs I0
JIUCIIUTUINHE SBISETCS 3a4eT H dK3aMeH. CTyAEHTHI JOIyCKaroTcS K cllade SK3aMeHa, TOIBKO
TIOocIIe TOMYYeHHS 3aueTa 1o AuciuIninHe. CTyIeHTHl 00S3aHbl coaTh SK3aMeH B COOTBETCTBHH C
pacIrcaHieM H y4eOHBIM TUITaHOM

DOOC TpOMEXKyTOYHOH aTTECTAIlMH COCTOMT M3 BONPOCOB K SK3aMeHY, 3aJad II0
JUCIUILIINHE M Pe3yIbTaTaM TeKYIIEero KOHTPOJLS.

OK3aMeH IO AHCHUTUTHHE TIPECIIeyeT LN OIeHUTh PaboTy CTyAEHTa 3a Kypc, ITOITy4YeHHe
TEOPEeTHYECKHX 3HAHHII, HX IPOYHOCTh, PA3BUTHE TBOPYECKOIO MBIIUIEHUS, IIPHOOPETEHHE
HABBIKOB CAMOCTOSTEIBHOH PaOOThI, YMEHHE IIPHMEHSTh IONyYeHHBbIe 3HAHUS IS PeIIeHHS
MPaKTHYEeCKHX 3a/1a4.

DopmMa IMpoBeleHN S SK3aMeHa: YCTHO.



OK3aMeHaTopy MpeJoCTaBIIsIeTCs MPaBO 3a/laBaTh CTYJIEHTaM JOIIOIMHHTENIBHBIE BOTPOCH
I10 BCeil y4eOHOM ITporpaMMe U CI[UIUIHHEI.

PesynpTaT caun 5K3aMeHa 3aHOCHTHCS ITPEToaBaTelIeM B SK3aMEHAIIHOHHYIO BEIOMOCTh
U 3a4eTHYIO KHHKKY.

OrngHHBaHHE YPOBHS OCBOECHHS AHCIIHILIHHBI OCHOBHIBAETCS HAa KaueCTBE BBIIIOTHEHHS
CTYJEHTOM 3aJ]aHHiI TEKYINET0 KOHTPOISI M OTBETOB Ha BOITPOCHI HK3aMeHa.

Kputrepun oneHkm:

OIlIEHKA «HEY/J0BJIETBOPHTEIbHO» BbICTABJIAECTCA B CIy4ae BbIIOJIHEHHA OJHOTO W3
YCJIOBHIiL:

— HEMOHHMaHHe CYII[HOCTH H3JIaraéMbIX BOIIPOCOB, I'pyOble OIMMOKH B OTBETE,

HEYBEPEHHBIE H HETOYHBIE OTBETHI Ha JOIMOITHHTEIbHBIE BOITPOCH;
— IIpPelocTaBIIEH He PabOTOCIIOCOOHBIN KOJ IS 3K3aMEHAI[MOHHOI 3a][auH;

OIIeHKA <Y/I0BJIETBOPHTEILHO» B CJIyUae BHIIOJIHEHHS YCI0BHIi:

— YacTHYHO OTBETHI Ha J[Ba BOIpoca OmIeTa HIH JOCTaTOYHO TOIHO OTBETHII XOTS OB
Ha OJIHH BOIIPOC;

— TIIpefocTaBlIeH KOJ, JIOTHMKa paboTBI KOTOPOrO BEepHa, HO COAEpkKHT Oomlee 5
CHHTAaKCHYECKHX OINHMOOK;

OIICEHKA «XO0poIIo» B CJIYia€ BbIIO/THEHHHA yCJlOBHﬁ:

— JOCTATOYHO ITOJIHO OTBETHII Ha ABa BOIIPpOCa Ommera;

— JaHbl YaCTHYHBIC OTBCTEI Ha JOITOJIIHHTEIIBHBIE BOIIPOCHI,

— IIPEHOCTaBICH KO/, IJIOTHKa pa60TBI KOTOpOro BE€pH4, HO COICPAIIT HE Oomee 5
CHHTAKCHYECKHX OIIHOOK;

OIIEHKA «OTJIHYHO» B CJIy4ae BbIIOJTHEHH S YC/I0BHIi:

— TIIy0OKHE HCYEPITHIBAOIIIE 3HAHHS 10 BOITpocaM OHIIeTa;

— JIaHbI TIPaBHIIbHBIE H KOHKPETHBIE OTBETHI Ha JOIIOIHHUTEIIbHBIE BOITPOCH;
— IIpelocTaBIIeH PpaboTOCIIOCOOHBII KO/

OlleHOYHBIE Cpe[icTBA JUTS HHBAHAOB H JIHI[ C OIPAaHHYEHHBIMH BO3MOKHOCTSIMH
370POBb ST BEIOHPAIOTCS C YUETOM HX HHIHBHYaIbHBIX IICHXO(QH3MIECKIX 0COOSHHOCTEMH.

— TIpH HeOOXOAMMOCTH HHBAITHAM H JTHI[aM C OrPAHYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
MPeIOCTaBIISAETCS JOMOMHHUTENFHOE BpeMs TS ITOATOTOBKH OTBeTa Ha SK3aMeHE;

— TIpH TTPOBEJIEHHUH TTPOIEAYPHI OIeHHBAHIS Pe3yIbTaTOB O0YUEHHS HHBAIMIOB H JIHIL C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS ITPeyCMATPHBAETCS HCITOJIb30BAaHHE TEXHIYECKIX
CPEJCTB, HEOOXOANMBIX HM B CBSI3H C HX HHIHUBHYATbHBIMH OCOOEHHOCT SIMH

— TIpH HEOOXOMIMOCTH JISI OOYYAIOINXCS ¢ OrPAHIYEHHBIME BO3MOKHOCTSIMH 37I0POBbBSI
H HHBAIMJOB IIPOIlEAypa OIIEHHBAaHHS pPe3yIbTaTOB OOYYEHHS II0 JUCIHIDIHHE MOXKET
TTPOBOJTUTECS B HECKOIBKO 3TAIIOB.

[Iporerypa OIlEHHBAHUS pPe3yIbTaTOB OOYYEHHS HHBAIMOB H JIHI[ C OTpPaHHYSHHBIMH
BO3MOJKHOCTSIMH 3[[OPOBBS IO JICIMITUIHHE TPelyCMaTPHBAET ITPeIOCTaBIeHHe HHPOPMAITHH B
(dopmax, aJanTHPOBAHHBIX K OrPaHHYeHHAM HX 3J0POBBS H BOCIIPHATHS HH(pOpMAIHH:

JIyist v ¢ HapyTHEH I SAMH 3PEHHS:

— B IIeYaTHOM ()OpMe YBETHUEHHBIM IIPHPTOM,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

JIyst 1THI ¢ HapyTIEeHHAMH CITyXa:

— B MeyaTHOIT popme,

— B (hopMe BIEKTPOHHOTO JJOKYMEHTA.

JIyist ITHI ¢ HapyIIEeHHIMH OITOPHO-IBHTATEIBHOTO armrapaTa:

— B MevyaTHOIT Gopme,



— B (hopMe 3TIeKTPOHHOTO JOKYMEHTA.
JlaHHBII TIepeueHb MOKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YAFOIHXCHL.

5. IlepeveHnb YUeOHOI JTUTEPATYPHI, HHPOPMANHOHHBIX PECYPCOB M TEXHOJIOTHIl

5.1 OcHoBHasI M TEpaTYpa:
1. Cemxsuk, P. Amroputmel Ha C++ / P. CemxBuk. - 2-e usm., Hernp. - MockBa
Harmonansuent Otkpeiteiii YHHBEpcHTET «UHT YUT», 2016. - 1773 c. : wi. - bubmiorp. B KH. ;
To xe [OmexrponHslil pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429164
2. CunmpmH, C.B. OcHOBH pazpabOTKH ITPOrpaMMHOIO OOecIieueHHsS Ha IIPHMEpPe S3bIKa
C / C.B. Cunmipie, O.M. XImsITUHEB. - 2-€ H3., HCIp. - MockBa : HaiproHambHbIH OTKPBITHII
Yuausepcuter «MHTYHT», 2016. - 212 c. : cxeM., WIL. - BUOIHOTP. B KH. ; To *ke [DIeKTpOHHBIIT
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429186

JI71s1 OCBOEGHH S AMCHMIUIHHBL HHBATHAAMH H JIHIIAMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3JIOPOBbSI MMEIOTCS HM3IAHHS B BIIEKTPOHHOM BHIE B 3NIEKTPOHHO-OHOTHOTEYHBIX CHCTEMAX
«Jlanwv» 1 «IOpaiim ».

5.2 /lonmoJIHHTe/IbHAA JIATEPATYPA:

1. Tamanos, A.B. I'padsr 1 amroputmer / A.B. Tananos, B.E. Anekcees. - 2-e H3]., HCIIP.
MockBa : HarmoHanbsHbli OTKpeITHIH YHHBepcureT «MHTYWT», 2016. - 154 c. : wr -
Bubmiorp. B KH. - ISBN 5-9556-0066-3 ; To xKe - URL:
http://biblioclub.ru/index.php?page=book &id=428827
2. Metiep, b. UHCTpYMEHTEHI, aITOPUTMBI M CTPYKTYpPHI JaHHBIX / b. Meiiep. - 2-e 3., HCIIp. -
Mocksa : HarnoHanbHbli OTKpbITEIH YHHBepcHuTeT « MHTYUT», 2016. - 543 c. : cxem., HIL. -
Bubmiorp. B k. ; To xe - URL: http://biblioclub.ru/index.php?page=book&id=429033
3. Teopus anropuTMOB : Ta00OpaTOPHBIH IIPAKTHKYM / MUHHCTepCcTBO 00pa30BaHHs H HayKH PO,
DefepallbHOE TOCYZAPCTBEHHOE ABTOHOMHOE OOpa30BaTEIIbHOE YUPEXJEHHE BBICIIETO
obpasoBanus «Cepepo-KaBkasckuit (emepanbHblii YHHBEpCHTET» ; cocT. A.A. Bpeikamopa. -
Crasporoms : CKOY, 2016. - 134 c¢. - bubmmorp. B kH. ; To xe - URL:
http://biblioclub.ru/index.php 7page=book &id=467401
4. IlporpaMmMupoBaHHE H OCHOBHI alTOpHTMH3alMM : yuyeOHoe rocoOne / B.K. 301pHHKOB,
I1.P. MameBny, B.W. Anrmdepora, H.H. JIuTBHHOB ; MHHHCTEPCTBO 0O0pa30BaHHS H HAaYKH
Poccmiickoii Depeparmmu, @DefepalbHOEe areHTCTBO 110 00pa3zoBaHHIO, ['ocyzapcTBeHHOE
00pa3oBaTeIbHOE YUpeKAEHHE BBICHIETO ITPOdeCCHOHATHHOrO o0pa3oBaHHA «BoOpoHekcKas
rOCyHapCTBEHHAs JeCOTEXHHYECKas aKaJeMHsI». - BopoHek : BopoHekcKas rocyIapcTBEHHAS
JIECOTEXHHYECKAST aKazeMId, 2011. - 341 C. 3 HIL. d To xKe -
URL: http://biblioclub.ru/index.php?page=book&id=142309

5.3. Ilepunoanveckue H3IaAHMUS:
2. Ba3swl maHHBIX KoMITaHHH «AcT Brio» http://dlib.eastview.com
3. OnekrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UHTepHeT-pecypchl, B TOM YHCJIe COBPpeMeHHbIe MpodecCHOHAILHBbIE 0a3bI
JAHHBIX H HHPOPMANIHOHHbIE CIIPABOYHbIE CHCTEMbI
Onexmponno-bubmiomeunvie cucnmemsvt (O5C):
DBC «IOPANT» https://urait.ru/
DBC « YHUBEPCUTETCKASI BUBJIMOTEKA OHJIANH » http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHB» https://e.lanbook.com

i ol




Ipogheccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

KypHams! n3garenberBa Wiley https://onlinelibrary.wiley.com/

Hayunas anexktpoHHas 6ubnmoteka (HOB) http://www.elibrary.ru/

[IOMHOTEKCTOBBIE APXMBHI BEAYINHX 3aITafHBIX HAYYHBIX KyPHAIIOB Ha PoccHiickoi
nna’rd)opme Hay4yHbIX XypHaitoB HOUKOH http://archive.neicon.ru

6. HaimpioHambHasd  »IeKTpoHHas  OHMONMHOTEKa  (JOCTYIT K DIEKTPOHHOH  OHOIHOTEKE
JIuccepraipi Poccuiickoit rocyapcrBeHHon oubdimoreku (PI'B) https://rusneb.ru/

7. IlpesupeHtckas ouoOimioreka mM. b.H. EnpbiiHa https://www.prlib.ru/

8.  Baza manmprx CSD KemOpHIKCcKOro leHTpa KpHuctaiorpadueckux JaHHbX (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. "JlexropuyM TB" http://www.lektorium.tv/

17. YHuBepcurerckas nHdopmaronHas cuctreMa POCCHUS http://uisrussia.msu.ru

N

Hughopmaruonnvie cnpagounsie cucmemo

1. Koncymprant [Imroc - cripaBoyHas IpaBoBas cHCTeMa (IOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIMOTEKH )

Pecypcwvt ceoboonozo docmyna

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

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BRICIEr 0 oOpa3oBaHna Poccrrickoit Deiepaliii
https://www.minobrnauki.gov.ru/;

4. @epepanbHebLil mopran "Pocchiickoe oOpa3zoBaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTeMa "EXHHOe OKHO A0OCTYITa K oOpa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHas KommeKius IH@PoBbIX 06pazoBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocytapcTBEHHOIO HHCTUTYTa PyccKoro si3pika mveHn A.C. [TyimknHa
"O0pa3zoBaHHe Ha pyccKoM" https://pushkininstitute.ru/;

8. CmpaBouHO-HH(}p OpMAI[HOHHEIT TopTan "Pycckiii S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKIX TOJIKOBBIX CIIOBapeil http://www .glossary.ru/;

10. CroBapH M 3HIIHKIONEMNH http://dic.academic.ru/;

11. OOGpasoBaTenbHbII IopTan "Yueba" http://www.ucheba.com/;

12. 3akoHormpoekT "O06 obpaszopannu B Poccriickoi @eepaliii”. Borpockl H OTBETH http://xn--

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

Cobemeennvie snexmponnsvie obpazogamenvivie i uH@opmayuontvie pecypcst Kyol'y

1. OmnexkTpoHHBII Katanor HayuHolt ouonmoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. OnekTpoHHas OHOIMHOTEKa TPYILOB YueHbIX KyOoI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOI'O JUHAMHYECKOr0 O0OYUeHHU http://moodle.kubsu.ru




4. baza y4eOHBIX ITaHOB, YU4eOHO-MeTOMHYECKHX KOMITIIEKCOB, ITyOITHKAITHIT H KOH() e peHIHI
http://infoneeds.kubsu.ru/

5. BubmnoTeka HH(OPMAIHOHHEIX pecypcoB Kadeaprl HH(OPMAIHOHHEIX 00pa3oBaTelbHBIX
TEXHOJIOTHI http://mschool.kubsu.ru;

6. OIEeKTPOHHBIN apXuB TO0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOneKTpoHHHBIE 00pa3oBaTellbHbIE PeCYPCH Kadeaphl HH(OPMAIMOHHBIX CHCTEM H TeXHOJIOTHI
B oOpazoBanmn KyOI'Y wu HayuHo-Metoamdeckoro skKypHama "[IIKOJIBHBIE T'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepevyens HHPOPMALHOHHO-KOMMY HHKAIHOHHBIX TEXHOJIOTHIl

— IIpoBepka JoMAaIHIX 3aJaHHI 1 KOHCYJIBTHPOBAHHE ITOCPEACTBOM 3IIEKTPOHHOH ITOYTHI.
— Hcnionb30BaHue 31eKTPOHHBIX TIPE3EHTAllHI ITPH ITPOBEAEeHHH JIEKITHOHHBIX 3aHITHI

- Cucrema MOODLE

- [IpoBepka JoMalrHHX 3aJaHHil H KOHCYJIbTHPOBaHHe rmocpenctBoM DOUC Kyol'yY

5.6 IlepeveHs JIMIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSAEMOro MPOrpaMMHOIO
olecneueHU A

OpenOffice

Kommmsitop C++

Oracle VirtualBox 6
VMware Workstation 16
Putty 0.76 mm Kitty 0.76
FileZilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
OpenmMBopk Django
Firefox, mo0as Bepcus
Putty, moGas BepcHa
Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcua 2020-06+
ITmarmn Remote System Explorer (RSE) nna Eclipse PDT
JetBrains PHP Storm

GIT

Java Version 8 Update 311
Clojure 1.10.3.1029.psl
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96

Google Chrome 97
GitHub Desktop 2.9

PHP Storm 2021

FileZilla 3.57.0

Putty 0.76



6. MeToanueckne YyKazaHHs [Isi O0YYAKINHXCA 10 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

ITo xypey peaycMOTpeHO ITPOBe/IeHIE JIEKITHOHHBIX 3aHSTHIL, HA KOTOPBIX JaeTcs
OCHOBHOH CHCTEMAaTH3HPOBAHHBII MaTepHal. B X0ie TeKIIMOHHBIX 3aHITHIT Pa30HParoTCsI OCHOBBI
MPOrPaMMHPOBAHIS Ha NTpUMepe sA3bIKa C++, IIPOBOUTCS CHHTAKCHC S3bIKA, OCHOBHBIE METOJIBI
NPHMEHEHHS. S3BIKOBBIX ~ KOHCTPYKIMMI JUIS  pellleHus IpaKTHYecKnx 3agad. llocne
MPOCTYIIMBAHUA JIEKI[HH PEKOMEHYETCS BBITIOTHUTH YIIPaKHEHH S, TIPHBOJMMEBIE B ayIUTOPHA
JULSI CaMOCTOSITEIIBHOM PabOTHL.

ITo xypcy INpeRycMOTpeHO ITpOBe[eHHE JTAa0OPAaTOPHBIX 3aHSTHIL, HA KOTOPBIX JAeTCs
NPUKIAJHON CHCTEMATH3HPOBAHHBII MaTepHal. B XoJe 3aHATHII ITMIIYTCS IIPOrPAMMBI
PA3ITYHOI CIOKHOCTH Ha S3bIKE MTPOr PAMMHPOBAHHS C++ € HCTIOIb30BAHHEM CPEIBI Pa3paboTKH
VisualStrudio, a TakXke IPUBOAITCS IIPHMEPHI pa3pabOTKH ITPOrPaMMHBIX ITprUIokeHHit. [Tocne
3aHITHS PEKOMEHJYETCS BBIIIOIHHTH YIIPaKHEHHUS, TPHBOAUMBIE B AYQUTOPHH UL
CaMOCTOSTEIIbHOH pabOTHI.

IIpu camocToSITeNBHOH paboTe CTYAEHTOB HEOOXOAMMO H3YYHTh JHTEPATYpY,
MIPHBEJIEHHYIO B ITEPEYHSX BBIIIIE, JUTS OCMBICIIEHHS BBOIUMBIX TIOHSTHI, aHAIII3a TIPE][I0KEHHBIX
TIOAXOA0B H METONOB pazpaboTKH IporpaMm. Pa3zpaOaTheiBas pelieHHe HOBOH 3aJadH, CTYIEHT
JIOTMKeH YMeTh BBIOpaTh A (eKTHBHBIE H HaJeKHBIE CTPYKTYPHl HAHHBIX IS MpeCTaBIeHHS
HH(pOPMAITHH, TION00PaTh COOTBETCTBYIOIIHE ATOPHTMBI AT HX 00paboTKH, YYecTh CrielmpuKy
SI3BIKA TIPOTPAMMHPOBAHHIS, Ha KOTOPOM OYZET BBITIOJIHEHA peann3anisd. CTyAeHT JOIDKEH YMETh
BBITIONIHSTh TECTHPOBAHHE H OTIAJAKY aJITOPHTMOB PEIIEHHA 3ajay C Ielbl0 OOHApYKEHHS H
YCTPaHEHHUS B HIX OIMHOOK.

BaxHelmmM 3TalioM Kypca SBISIETCS CaMOCTOSTeNbHad paboTa 1o ucuuiumHe. B
MIPOIIECCE CAMOCTOATENBHONH PAaGOTHl CTYJEHT INPHOOPETAET HABBIK CO3JAHHS 3aKOHYEHHOTO
MIPOTrPAMMHOIO IIPOAYKTA.

Hcnonp3yroTcs aKTHBHBIE, HHHOBAIMOHHBIE OOpPA30BATENbHBIE TEXHOIIOIHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOMIEKYITbTYPHBIX, OOIMIENMpO(ecCHOHATPHRIX KOMIIETEHI[HIT H
Mpo(ecCHOHATFHBIX KOMITETEHIIT 06y YarOIIIXCSI:

® 1polIIeMHOe O0YYEHHE;
Pa3HOYpPOBHEBOE OOyUEHHE;
MIPOEKTHBIE METOABI O0YUEHHS;
HCCIIEIOBATEI CKHE METO/BI B O0YYEHHH;
HH(pOPMAIMOHHO- KOMMYHHKAI[OHHBIE TEXHOIOTHH.

JIms I ¢ orpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IPEXYCMOTpPEHA OPraHH3aIs
KOHCYIIbTAIIMI C HCIIOJIb30BaHHEM 3IeKTPOHHOMH ITOYTHI.

YuyeOHo-METOAHMUECKUM 00eCIIeUeHHEM KYPCOBOM PabOThI CTYZIEHTOB SBILTIOTCS:

1. yyeOHas mTEpaTypa;

2. HOpMaTHBHBIE JJOKYMEHTH BY 3a;

3. MeToAM4ecKHe pa3paboTKH JUIS CTYAEHTOB.

CamocTtosTenbHas padoTa CTYAEHTOB BKIIFOYAET:

— oopMITEHIE HTOTOBOTO OTYETa (TTOSICHUTENHHOM 3aITHCKH ).

— aHAJIN3 HOPMAaTHBHO-MeTOANYECKOI 0a3bl OpraHM3allHI;

— aHAJIN3 HAyYHBIX ITy OIIHMKAITHH 10 3apaHee OIPeeTIEHHOH TEME;

— a”HaIH3 1 006paboTKY HH(OPMAITHH;

— paboTy ¢ Hay4YHOI, y4eOHOI 1 METOAMYECKOH JINTEPaTYPOil,

— pabora ¢ KOHCITeKTaMH JeKimii, S5C.

JI71s1 caMocTOATENBHOI pa0oThI MTPEICTABIISETCS AYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM
B MHTepHET, K 31eKTpoHHOI OGHOMHOTEKe By3a H K HH(POPMAIIHOHHO-CITPAB OYHBIM CHCTEMAM.
Hepeqe}[b YIIBGHO—METOI[I{IIECKOI‘O obecITeyeHHs



OcHoBHas 06pa30BaTeIbHAsI TPOrPpaMMa BBICIIETO MTPO(PeCcCHOHATHHOTO 06pa30BaHIS
(benepabHOTO TOCYAapCTBEHHOTO GIOKETHOr0 00pa30BaTEeIbHOTO YUPEK ASHUS
BBICIIIETO 00pa3zoBaHmA « KyOaHCKHI TocyJapCTBEHHBIH YHUBEPCHTET» T10 HAITPABIIEHHIO

TIOJITOTOBKII.

[Tomo>xeHne o MPOBEJIEHIN TEKYIIEr0 KOHTPOIIS YCIIEBAEMOCTH H IIPOMEKYTOYHOM
aTTecTalHy B (elepalbHOM rOCyIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
YUPEKAEHIN BBICIIETO 00pa30BaHUs « KyOaHCKHI TOCYIapCTBEHHBIH YHHUBEPCUTET».
O6mmpie TpeGoBaHMS K TIOCTPOEHHIO, COAEP)KaHIE0, ODOPMIIEHHIO H YTBEPAKIEHHIO
padoyeli mporpaMMbl JHCIIHITIHHBL DelepalbHOro ToCyAapCTBEHHOTO
00pa30BaTEIBHOIO CTAHJapTa BHICIIETO MPO(]EeCCHOHATBHOI O 06pa30BaHHS.
Meroauieckie peKOMeHIAIH 110 COEPKaHHIO, OPOPMIEHHIO H ITPHMEHEHHEO
00pa3oBaTeIbHbIX TEXHOIOTHI H OLIEHOYHBIX CPEJCTB B YUeOHOM IIPOI[ECCE,
ocHOBaHHOM Ha DeJlepallbHOM TOCYJapCTBEHHOM 00Pa30BaTeIbHOM CTaHAAPTE.
Y4eOHBII TIIIaH OCHOBHOI 00pa30BaTeNbHOM ITPOrPaMMBI ITO HAITPABIIEHHEIO ITOAT OTOBKH.
@DeepallbHbLI TOCYapCTBEHHBIT 00pa30BaTEIbHBIN CTAaHAAPT BHICIIETO
MpoeccHOHATFHOr0 00Pa30BaHMs 110 HATIPARIEHHIO TTO/T OTOBKH.

B ocCBOEHHMH JHCLIIUIMHB HHBAIHAAMH H IHI[AMI C OIpaHHYCHHBIMH BO3MOHOCT AMI
310POBbA OOIBINIOE 3HAYEHHE HMEEeT HHIHBHIYalIbHasA yqeﬁHaﬂ paﬁo’ra (KOHCYJIBT&]_[IHI) =
JOITOITHHTEIIbHOC Pa3biACHCHHC y‘IeﬁHOI‘O MaTcpHalla.

WHauBHIyaIbHBIE

KOHCYIIbTAIlHH

Mo TpeaMeTy SBISIEOTCS BaXHBIM  (hakTopom,

CHOCOﬁCTBYIOH_[I[M HHIHBHAYaIH3aI[HIT 06}”161—]][5[ H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIAY IPCIIogaBaTciIieEM H OﬁyanOI_T_[HMCH HHBaIIHLIOM HIIM JIHIIOM C OI'PaHHYCHHBIMH
BOSMOXKHOCTAMH 3JOPOBbA.

7. MaTepHaJ’leO-TEXHH‘leCROE odecrieueHHe 110 AHUCIHHUILINHE (MOﬂy.]'llO)

No B A HanmeHoBaHHe yueGHOIT ayTHTOPHH, €€ OCHAIIIEHHOCTh
000pYJOBaHHEM H TEXHHUYECKIMH CPEACTBAMHI O0yUYEeHIHS
1. JIeKI[MOHHBIE 3aHATHSA Aymutopus, YKOMITIEKTOBaHHAS CITeLHAITM3HPOBaHHOIT
MeOENbIO M TEXHHYECKHMH CPeJICTBAMH 00yUeHH S
2. JlaGopaTopHbIe 3aHATHS | AYyIUTOPHS, YKOMILIEKTOBaHHAS CITeLHAITM3HPOBAHHOI
MeOelnbl0 M TeXHHYECKHMH  CPEeICTBAaMH  OOy4eHHS,
KOMITFOT€paMH, IIPOEKTOPOM, ITPOrPaMMHBIM 00ecIieYeHHEM
3. ['pyrmioBsie AyropHs, YKOMITIIEKT OBaHHAS CIIEHATT3HPOBAHHON
(MHIUBHTyaJTbHBIE ) MeOempl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
KOHCYIIbTalHH KOMITbFOT€paMH, IIPOTPAMMHBIM OO€CTIEYEHHEM
4. Texkyiuii  KOHTPOIb, | AyIHTOPHA, YKOMILIEKTOBaHHAS CITEIH A3 POBAHHOI
MIPOMEXKYTOYHAS MeOelnbl0 M TeXHHYECKHMH  CPEACTBAMH  OOYyYeHHS,
aTTecTalHis KOMIThFOT€paMH, ITPOrPAMMHBIM O0GeCIIEYEHHEM
5. CamocTosTenbHaA KaGuHer 11 caMOCTOSITENBHOH  paldOThI, OCHAIIEHHBII
padoTa KOMITHFOTEPHOI TEXHHKOH C BO3MOKHOCTBIO IMOJKITIOYEHHS K
ceTH «HHTepHeT», IPOrpaMMOIl SKPaHHOTO YBEIMHYEHHS H
obecIieYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTEIbHYIO CPEY YHHBEPCHTETA.

[Tprvedanne: KoHKkpeTH3ausa ayIUTOPHI H UX ocHalleHHe omnpeaensgercs OIIOII.
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