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

®akyapTeT KOMITBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

NOANHEs

"‘ \.:""“I’X: W

«26» mas 2023 1.

PABOYASA IPOT'PAMMA AUCHUITJIMHBI

b1.0.16«MeToasl nporpaMMHUPOBAHUS)

Hanpasnenue noarorosku 02.03.03_ Marematudeckoe obecnedyeHre u

AAMUHUCTPUPOBAHUC I/IH(bODMaI_[I/IOHHBIX CHUCTCM

Hampasnennocts (mpodumib) TexHomoruu pa3padoTKH MPOTPaMMHBIX CHCTEM

dopma oOydeHHs ouHas

Ksanudukanms 6akanaBp

Kpacnonmap 2023



Pabouas mporpamma aucuuIiMHbel « MeTopl MIPOrpaMMHUPOBAaHUSA» COCTABJIEHA B
COOTBETCTBHUH C (peepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM
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02.03.03Marematudeckoe oOecrieueHue U aIMUHIUCTPUPOBAHNE HHDOPMAITMOHHBIX
CHCTEM.
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MOAIHICH
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[Ipencenarens YMK dakynbreta
A. B. KoBaneHko
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Py61i0B Cepreit EBrenseBud, kanauaaT GU3UKO-MAaTEeMaTHYECKUX HAYK, TOLICHT
kadeapel matematuueckoro mojenupoBanust GI'BI'OY «KyoI'V»



1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)
1.1 Ileanb ocBOEHUS JUCITUILIHHBI

Lenbto OCBOSHMSI JUCHUIUIMHBI SBISIETCS MpUOOpeTEeHHE 3HaHUI 0 0a30BBIX MPUHIIUIAX
00BEKTHO-OPUEHTHPOBAHHOTO POTPAMMHUPOBAHKMSI M IOJYYEHHE MPAKTUYESCKUX HABBIKOB
mporpaMMHpOBaHUd Ha A3BIKC BBICOKOI'O YPOBHA.

dopMHUpPOBaHKE KOMICTECHIIMK 00YyYaromerocss B 00JacTH HCIOJIb30BAHUS KOMITbIOTEpA
KaK CpeICTBa ympaBleHUss WHGOpMaNUel; H3yYeHHEe METOJOB NPOrPaMMHUPOBAHUS U
OBJIAJICHUS 3HAHUSAMH B 00JIaCTH TEXHOJIOTHH MPOrPAMMHUPOBAHUS; TIOATOTOBKA 00YYAIOIINXCS K
OCO3HAHHOMY MNPHUMCHCHUIO, KaK SA3BIKOB nporpaMmMupOBaHud, TakK u METOAOB
pOrpaMMUPOBAHUS.

Co3nanue HEOOXOJMMOM OCHOBBI JUIS  HCIIOJIb30BAaHUS COBPEMEHHBIX  CPEICTB
BBIYHMCIIUTCIHON ~TEXHMKM ¥ TPUKJIAJAHBIX HOPOTrpaMM TPH  HU3YYCHHUH CTYICHTaMH
CCTCCTBCHHOHAYYHbIX, OGH.ICHpO(beCCI/IOHa.HBHBIX U CICOUaJIbHBIX AWCHUIIIIUH. OCBOGHI/IC,
IPEyCMOTPEHHOTO MPOrpaMMOii TEOPETHYECKOT0 Marepualia U MPUOOpPETEHHE MPAKTHYSCKUX
HAaBBIKOB HUCIIOJIB30BaHUA I/IH(l)OpMaHI/IOHHBIX CHUCTCM, A3bIKOB MMPOTpaMMHUPOBAHUA U TEXHOJIOTUH
Ha 0a3ze coBpemeHHbIX [1K.

1.2 3agaun AMCHMILIMHEI

OcHOBHBIE 33/1a49H Kypca Ha OCHOBE CHCTEMHOTO ITOIX0/1a:

— 3HaKOMCTBO C METOJAMH CTPYKTYpHOTO ¥  OOBEKTHO-OPUEHTHPOBAHHOTO
OpOTPaMMHUPOBAaHUS Kak Hauboiiee pacmpocTpaHEeHHBIMH H  A((EKTUBHBIMH METOJaMH
pa3paboOTKU MPOTrPaMMHBIX MPOYKTOB;

— o0OyueHue pa3pabOTKE aNrOPUTMOB HA OCHOBE CTPYKTYPHOTO ¥ OOBEKTHO-
OPUEHTHUPOBAHHOTO TOX0/1a;

— 3aKpPCIJICHHUEC HABBIKOB AJITOPUTMHU3ALIUH U IIPOrpaMMHPOBAHUSA HAa OCHOBC M3YYCHHA
COBPEMEHHBIX S3bIKOB IPOTPAMMHUPOBAHUS;

— 3HAKOMCTBO C OCHOBHBIMU CTPYKTYpaMH OAHHBIX W TUIIOBBIMH MECTOJaMHU O6pa6OTKI/I

3THUX CTPYKTYP.

1.3 MecTo AucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
Jucuunnuza «MeTobl TporpaMMHUpOBaHUs» OTHOCUTCS K «O0s3arenbHas 4acTb» bioka
1 «/IuctumniuHbl (MOAYNIN)» Y4eOHOTO MIIaHa.

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00y4JaromuXCsl CNEAYIONUX KOMITETEHITHI:

YK-1 Cnoco0eH ocyumiecTBIAATh MOUCK, KPUTHYECKUI aHAIM3 M CHHTe3 HH(pOpMaLuu,
NPUMEHATH CHCTEMHBIH IOAXO0/ AJIsl PEeLIeHHs MOCTABJICHHBIX 32124
HJ/I-1.YK-1 Ocywiecmenaem RnOUCK HeO0X00umoul uH@opmauuu, oOnupasco Ha
Pe3yibmamaul AHAAU3A NOCMAGIEHHOIL 3a0a4u
3Hamy: CoepemeHnbie 00beKMHO-0PUCHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
ymemy: IIposooums ananus ucnonneHus mpeooeaHuil
Bepuguyuposamo cmpyxmypy npocpammmnoco kooa
8naoems: Bepugukayus ~ cmpykmypol  npocpammuoco  kooa HMC  omuocumenvHo

apxumexmypol UC u mpebosanuii 3axazuuka k UC
H/I-2.YK-1 Boeioupaem onmumaivHbulil 6APUAHM pPEeUIeHUA 3A0auu, APZYMEHmMUpys ceou
6b100p
3HATH: Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUS]



YMETD: Buipabameisamo eapuanmel peanuzayuu mpebosanuti
Bepuguyuposams cmpyxmypy npoepammHozo Kooa
BJIAJIETDh:  Oyenka u coenacogarue cpoko8 8blNOJIHEHUSL NOCMABIEHHbIX 3a0ay
Bepugpukayus ~ cmpykmypel  npoepammuoco  kooa HC  omHocumenvHo
apxumexmypol UC u mpebosanuti 3axazuuxa k UC
YK-2 CnocoOeH onpeneasiTh KpYr 3aa4 B paMKax IOCTABJEHHOW 1LeJM U BbIOMPATh
ONTHMAJIbHbIE CIIOCOOBI UX PellleHusl, UCXO0AS U3 AelCTBYIOIIUX NPABOBBIX HOPM,
HMEIOIIMXCSH PeCcypcoB M OrPAHUYEeHUH

HJ/[-3.YK-2 Hcnonvzyem npunyunsl RNpOeKMHOU MemMO00J02UU 01  peuleHus
npogpeccuonanvHvix 3a0au

3Hamy: Memoodonoeuu  pazpabomku  npocpaAMMHO20 OOecneueHusi U  MexXHOLo2Ul
npOCPaAMMUPOBAHUSL

Hucmpymenmol u memoOowl sepughuxayuu Cmpykmypuvl BPOSPAMMHO20 KOOa
Lenu u 3a0auu npo8o0OUMBIX UCCIe008aHUL U PA3PAOOMOK

ymems: Bvipabamvieams 6apuanmol peanuzayuu mpebosanuii
IIposooums oyenky u 060cHO8aHUE PEKOMEHOYEMBIX PeULeHULL

enademn: AHanusz 603mMoicHOCmeEl peanuzayuu mpebosanull K NpoSPAMMHOMY 00eCneyeHUo
Oyenka epemeHu U MpyOOeMKOCMU peanu3ayuu mpebosanuti K npoepammHOMy
obecneuenuro

Coop, obpabomka, ananuz u 0000WeHUe NEPEO0BO2O OMeUeCmEeHHO20 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMBYIOWell 001acmu UCCIe008aHULL
Heamenvnocmo, HanpasnenHas Ha peuwieHue 3a0ay aHaAIUMUYecKko20 XapaxKmepa,
npeonoazanwux 6b100p U MHO2000pasue aKkmyaibHblx cnoco608 peueHus 3a0ay
H/[-4.YK-2 Boioupaem onmumaibHulil CROCOO peuieHUs 3a0a4, UMEIOWUXCA Pecypcos U
02paHuYenuil, OUeHKU PUCKo8 Ha OCHOB8E NPOEKMHO20 UHCMPYMEHmMapus
3HATH: Memooonoeuu  pazpabomku  npocpamMMHO20  OOecneyeHusi U  MEexXHOIo2UU
NPOSPAMMUPOBAHUSL
Huempymenmor u memoowt eepughuxayuu cmpykmypbl pOSpamMmMHO20 KOOd
Lenu u 3a0a4u npo8oouMbIX Ucc1ed08aHull U paspadomox
YMETD: Buipabamueisamo 6apuanmer peanuzayuu mpebosanuti
BIIAJIETE:  Céop, obpabomka, auanus u 0600ujeHue nepedosoco 0me4ecmeeHHo20 U
MeAHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIoujell 001acmu Uccie008anuil
Heamenvnocmo, HanpasieHHAs HA peuleHue 3a0a4 AHATUMUYECKO20 Xapakmepa,
npeononazarwyux 6b100p U MHO2000paszue aKkmyaibHblX Cnoco608 peuleHus 3a0ay
OIIK-2 Cnoco0eH NpUMeHSATh COBPeMEHHbIIi MaTeMaTH4YeCKHil annapar, CBSA3aHHBIH C
NMPOeKTHPOBaHHEM, Ppa3padoTKoi, peadu3anmeii M OUEHKOW KadecTBa
NPOrpaMMHBIX MPOAYKTOB H MPOrPAMMHBIX KOMILIEKCOB B PA3JIMYHBIX 00J1aCTAX
YeJIOBEYECKOM NesTeIbHOCTH
H/I-1.0IIK-2  Cnocoben npumeHAmb CUCHMEMHBIIL N00X00 K AHAIU3Y HPEOMEmHOIl
(npoonemmnoit) oonacmu, eviasnenuto mpevosanuit kK HC

3Hamy: Lenu u 3a0a4u npo8ooUMBbIX UCC1e008aHULL U PA3PAOOMOK
Memoowvl nposedenust sxcnepumeHmos u HaboeHull, 060oweHus U 0opabomku
ungopmayuu

ymems: IIposodums ananusz ucnonueHuss mpebosanutl

Hcnonvzoeamsv cywecmeyiowue munosgvie peuleHus u waoioubl npoekmupoansl
NPOSPAMMHO20 0becneyeHus.

8naoems. Ananusz 6osmodcnocmell peanuzayuy mpebo8anuli K npocpamMmHOMY 00ecneyeHuio
Paspabomxa, uszmenenue u coenracosamue aApXUMeKmypvl NPOSPAMMHOO
obecneyeHusi ¢ CUCMEMHLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneuenus
Ilpoexmuposanue cmpykmyp OaHHbIX
Paszpabomxa cmpyxmypor npoepammnoeco kooa UC



HJT-2.01TK-2

3HAMmMys.

ymemy:

glaoems:

HJI-3.0I1K-2

3HAmys.

yMmemy:

graoems:

Coop, obpabomka, aunanu3 u 0000wWeHUe pe3yTbmamos 33KCNEPUMEHMO8 U

Ucc1e008anull 8 Coomeemcmayroujeti 001acmu 3HaHull

Leamenvnocmo, HanpasneHHas HA peuileHue 3a0ay aHATUMUYECcKo20 XapaKmepa,

NPeononazaruux 6b100p U MHO2006pasue aKmyaibHblX CHOCO0O08 peuienus 3a0a4
Ilpumensnem coepemennsvlii MamemamuiecKuil annapam npu NOCMPOEHUU
Mooeneil 8 paznuuHbIX 001ACMAX YeN08€4eCKOll 0eamenbHoCHmu

Bosmooichocmu  cospemennvix U nepcnekmusHulX  cpedcmé  paspabomiu

NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memoodonoeuu  pazpabomku  npocpamMMHO20 OOecneueHusi U  MexXHOIo2UU

npOSPaAMMUPOBAHUSL

Teopus 6a3 0anubix

Lenu u 3a0auu npo8oOUMBIX UCCIe008AHULL U PA3PAOOMOK

Memoowi nposedenus sxcnepumenmos u HaobaroeHul, 060oweHus u 0opabomu

ungopmayuu

Buipabamveieams sapuanmul peanuzayuu mpedosanuii

Hcnonvzoseamsv cywecmeyrowjie munosvie peuleHus u waoiousbl npoekmupoans.

NPOCPAMMHO20 0OecneyeHuUs

Ananuz eozmodxcnocmeti peanuzayuu mpebo8aHull K nNpocpammHoMy 00ecneyeHuo

Paspabomka, usmenenue u coenacoganue apxumexmypvl HPOSPAMMHOZO

obecneyeHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO

obecneuenus

IIpoexmuposanue cmpyKmyp OaHHbIX

Paspabomxa cmpykmypuelr npoepammnozo xooa UC

Coop, obpabomka, ananuz u 00006wWeHUe pe3YTLIMAMOE IKCNEPUMEHMO8 U

uccnedosanull 6 coomeemcemayroujeli 0o1acmu 3HaHul

Heamenvnocmo, Hanpagnennas Ha peweHue 3a0ay aHaIumu4ecKko20 xapakmepa,

npeonoazanuwux 6b100p U MHO2000pasue aKkmyaibHblX Cnocob08 peuleHus 3a0ay
Apzymenmupoeano npumensem memoosvl RPOEKMUPOBAHUs, pa3padomKu u
peanuszauyuu NPoOPAMMHBIX HPOOYKMIOE U NPOZPAMMHBIX KOMNIEKCOG 8
DA3UUHBIX 0071ACMAX Ue106e4eCKOll 0eAmeabHOCHU

Bosmooicnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumexmypol

Bosmooxcnocmu  cogpemenHbix U NepCneKmusHulX  cpedcme  pazpabomku

NPOCPAMMHBIX NPOOYKNOB, MEeXHUUECKUX Cpeocma

Memooonoeuu  paspabomxu  npocpammHo20  obecneyeHuss U MEeXHOI02UU

NPOSPAMMUPOBAHUSL

A3vlku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX

Hucempymenmot u memoost npoekmupogarus u ousatina UC

Lenu u 3a0aqu npo6oOUMbIX UCCIe008aHUL U PA3PAOOMOK

Memoowbl u cpedcmea nIaGHUPOBAHUS U OP2AHUZAYUU UCCTIe008AHULL U pA3PAOOMOK

Memoowi nposedenus sxcnepumenmos u HabarwoeHull, 060oweHus u 0opabomxu

ungopmayuu

Buipabameieams eapuanmul peanuzayuu mpedosanuii

Hcnonvzoseamsv cywecmeyiowjue munosgvie peuleHus u wadioubl npoekmupoansl

NPOCPAMMHO20 0OecneyeHus

Bepuguyuposams cmpyxmypy npoepammHozo Kooa

Paspabomxa, uszmenenue u coenacosamue apXUMeKmypvl NpPOSPAMMHOO

obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20

obecneuenus

Paspabomxa cmpyxmyper npoepammnozo kooa UC

Bepugpukayus ~ cmpykmypol  npocpammuoco  koda HMC  omuocumenvHo

apxumexmypwl UC u mpebosarnuii 3axazyuxa k UC



Coop, obpabomka, aunanu3 u 0000wWeHUe pe3yTbmamos 33KCNEPUMEHMO8 U
Ucc1e008anull 8 Coomeemcmayroujeti 001acmu 3HaHull

HesmenvHocmb, HANpasieHHAs HA peueHUe 3a0ay aHATUMUYecK020 Xapakmepad,
NPeononazaruux 6b100p U MHO2006pa3sue aKmyaibHblX CHOCOD08 peueHus 3a0ay

K-3 Cnoco0eH mnpuMeHAATH COBpPeMeHHble HHPOPMALMOHHbIE TEXHOJOTHH TPH
NPOEKTHPOBAHUHU, PeaIU3alUNU, OLlEeHKEe KavyecTBAa M aHaJu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKUX Mojesieil u(uiau) MporpaMMHOro odecrmeyeHUsl JIJIs pelieHus
3aj1a4 B Pa3JIMYHbIX PeAMETHBIX 00J1aCTAX

HJT-1.1TK-3

3HAMmMys.

ymemy:

grnaoems:

HJT-2.1TK-3

3HAaAmys.

ymemy:

Hcnonv3yem cospemenHble peuieHUs U MexXHOoN02UU RPOEKMUPOBAHUA NPU
paspadomke npozpammHozo odecneueHus
Boszmooicnocmu  cospemennvix U nepcnekmueHvix  cpeocme  pazpabomku
NPOSPAMMHBIX NPOOYKIO8, MEeXHUYECKUX CPedCm8
Memooonoeuu pazpabomku  npocpamMmHoco  obecneueHuss U MeXHOI02UU
npoOSPaAMMUPOBAHUS
Ilpunyunsvr nocmpoenus apxumexkmypvl NPOSPAMMHO20 oObecnedeHus U 6udvl
apxXumexkmypul NpO2PAMMHO20 0becneyeHus
Memoowvi u cpedcmea npoeKmMuposaHust NPOCPAMMHBIX UHMepPelicos
A3viku npoepammuposanus u pabomwi ¢ 6a3amu OAHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina UC
Cospementvie 00beKMHO-0PUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Cospemennvie CmpyKmypHble A3bIKU NPOSPAMMUPOBAHUS
Memoowi ananuza u 0606wWeHUss OMeEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueti 0o1acmu UCCAe008AHULL
Buipabamvieame sapuanmul peanuzayuu mpedosanuii
Koouposamv na sszvixax npocpammuposariis
Bepuguyuposamo cmpyxmypy npocpammno2o kooa
Paspabomka, uzmenenue u coenacosanue apxXumexmypvi NpOSPAMMHOZO
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOCPAMMHO20
obecneuenus
IIpoexmuposarnue npoecpammuublx unmep@elcos
Paspabomxa cmpykmypuelr npoepammnozo xooa UC
Bepuguxayus  cmpyxmyper  npoepammnoco  koda HC  omnocumenvHo
apxumexmypol UC u mpebosanuii sakazuuxa k UC
Yempanenue oonapyscennvlx Hecoomsememeuil
Hcnonv3zyem coepemenHble A3bIKU U CUCHIEMBL  RNPOZPAMMUDPOBAHUA,
mMexHOo102Uu NPOEKMUPOBAHUSA RPOZPAMMHO20 0OecneyeHus
Bosmooichocmu  cospemennvix U nepcnekmusHulX  cpedcmé  paspabomixu
NPOCPAMMHBIX NPOOYKMOS8, MEXHUUECKUX CPeOCME
Memoodonoeuu  pazpabomku  npocpaMMHO20 OOecneueHusi U  MexXHOLo2Ul
npPOCPAMMUPOBAHUS
Ipunyuner nocmpoenus apxumexmypvl NpOSPAMMHO20 0becneyeHuss U 6Uobl
apxumexkmypul NPOSPAMMHO20 0becneyeHus
Memoowbl u cpedcmaa npoexmuposaHus NPOSPAMMHBIX UHmMepelicos
A3biku npoepammuposarus u pabomsl ¢ 6a3amu OAHHbIX
Hucempymenmot u memoost npoekmupogarus u ousatina UC
Cospemennvie 00bEeKMHO-0PUSHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUS
Cospemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS
Memoowvl ananuza u 06006WeHUsE OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomseemcmaytoueti 061acmu UCCIe008aHull
Buipabameisamo eapuanmul peanuzayuu mpebosanuti
Koouposamw na azvikax npoepammuposarus
Bepuguyuposame cmpyxmypy npoepammnoco kooa



enaoemsn: Pa3pa60ml<a, UBMEeHeHUue u cocuracoeaHue

apxumexkmypovl  HPOSPAMMHO20

obecneuenuss ¢ CUCMEMHBLIM AHATUMUKOM U apxumexkmopom npocpammHoco

obecneuenus

IIpoexmuposanue npocpammHuix unmepgeicos
Bepugurxayus  cmpykmypol  npocpammHo2o

apxumexmypol UC u mpebosanuti 3axazuuxa k UC

Yempanenue obnapysicennvix necoomeemcemasuii

2. CTpyKTYypa M coepkaHue TUCHUILTHHBI
2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mmas Tpy10€MKOCTh AUCITUIUIMHBI cocTaBisieT 5 3a4. ea. (1804acoB), ux pacnpenencHue
0 BHJIaM pa0oT MPEICTaBICHO B TabIuUIe

Kooa

HC  omuocumenvro

Cemectpsl
Bup y4eOHoii padoThI Beero (4acel)
4acoB |
KonrakTHasi paGoTa, B TOM 4YHCIe: 1245 1254,
AyIUTOpPHBIE 3aHATHS (BCEro): 118 118
3aHsATHS JEKIIMOHHOTO TUIIA 50 50
JlaGopaTopHbIe 3aHATHS 68 68
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNuasi koHTaKTHas1 padora: 6,5 6,5
KonTpons camoctositensHoi padotsl (KCP) 6 6
ITpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM YucJje: 20 20
ITpopaboTka y4eGHOro (TEOpeTHUECKOro) 5 5
MaTtepuaia
BrinonHenne MHAMBUAYAIbHBIX 3aJaHUI 10 10
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 4
KonTpoJb: 355 | 355
[ToaroroBka K 9K3aMeHY 35,5 35,5
Jac. 180 180
B TOM YHCJe
O01as Tpy10eMKOCTh KOHTAKTHasA 124,5 1254’
pabdora
3a4. el 5 5

2.2 CTpyKTypa JUCHUNINHBI

Pacnpenenenne BuoB yueOHON pabOThI U UX TPYAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUILIMHBI, H3Y4aeMble B 2 ceMecTpe

KosanuecTBo yacoB
Bueayn
HTOpPHA
Ne HaunmeHoBaHMe pa3aennos (TeM) Beero AynurtopHas paéora .
padoTa
J I3 JIP CPC
1 2 3 4 5 6 7
1 Jluneitapie muHaMUYecKrue HHGOPMAITMOHHBIE 8 8 2
" | cTpyKTYypbI 18
2. | Jluneiinpie MByHANIPABIEHHBIE CBI3HbIE CIIMCKH 26 10 14 2
3. | KonbleBbie CITUCKHU 10 4 4 2




KoJun4yecTBO 4acoB
Bueayn
Ne HaumenoBanmue pasjienosn (TeM) Beero AynuTopHasi padora “TO: Ha
padorta
Ja m3 Jap CPC
1 2 3 4 5 6 I
4. | JIsonunble nepeBbs 20 6 12 2
5. | ®aiinwl 14 4 6 4
6. | Konteiinepst 26 10 12 4
7. | O6paborka rpadoB 24 8 12 4
HUTOI'O no pa3aenam Ay CHUNIHHBI 138 50 68 20
KonTtpons camocrositensaoit pabotsl (KCP) 6
[Tpomexxyrounas arrecramus (MKP) 0,5
[ToaroTroBka K TEKyIeMy KOHTPOJIIO 35,5
O011asi TPYI0EMKOCTh M0 JUCHUIIHHE 180

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophvie 3anamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xanue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

JUIIL

®opma
TeK
HaumenoBaHnue pa3jaesia yim
Ne Conep:xanue pasjaena (TeMbl) ero
(Tembl)
KOHTPO
JIse
1 2 3 4
JInnelHbple TMHAMUYECKUE Nudopmannonnsie cTpyKTypsl. JInHEHHbIE
1. | unpopmanoHHbIe JMHAMUYeCcKHe NHPOPMAIIMOHHBIE CTPYKTYPHI. K, P3
CTPYKTYpBI OcHOBHbIE OIIpeIeTICHHs IPUMEPbI
Jluneitnbie
Crek. Ouepenp. [lek. Jlornueckas opranusarus.
2. | AByHanpaBIIeHHbIE OcHoBHBIE orneparnu. AOCTpaKTHBIE CTPYKTYPEI K, P3
CBSI3HBIE CIIUCKH p ] P PYKIYP
JIuneitnbie
MopenupoBaHue cTeKa CPEACTBAMH A3bIKA
3. | IByHaIpaBICHHbIE o K, P3
C++. HaGop 0CHOBHBIX omeparuit
CBSI3HBIE CIIMCKHU
Jluneitbie MonennpoBaHue o4epeau cpeacTBaMU
4. | nByHampaBlIeHHbIE P P P . K, P3
si3pika C++. Habop ocHOBHBIX onepanuii
CBSI3HbBIE CIIMCKHU
CBs13HOE pacnpeesIeHNue aMsITH.
OnHoHamnpasieHHble cnucku. [locTpoenue
JIuneiinble cnucka. Onepanus BCTaBKU U yJaJICHUS
5. | IByHarpaBJEHHBIC 3JeMeHTa. J|ByHanmpaBiIe€HHbIE CIIUCKH. K, P3
CBSI3HBIE CIIMCKHU ITocTpoenue, onepanus yaaaeHus 2JIEMEHTA.
[TocTpoenue, onepanus BCTABKU 3JIEMEHTA.
PekypcuBHast 06paboTKa CIIUCKOB.
Komnbuessie crincku. [Toctpoenne
6. | KosblieBbie CriucKu p ’ K, P3
O06paboTKa KOJIBIIEBBIX CIIMCKOB.
HepeBbs. OcHOBHBIE MOHATHS. J{epeBO TBOMYHOTO
7. | JIBonuHbIE 1€pEBbs noucka (cTpykrypa u nocrpoerue). O6xoabt K, P3




®opma
TeK
HaumeHnoBaHue pa3aesia ym
Ne Conep:xanue pasjaena (TeMbl) ero
(TeMbI)
KOHTPO
Jie
1 2 3 4
BBoa-BeiBoj. CucTema yrnpaBieHUS] BBOJIOM-
8. | daiinbr BbIBOJIOM. biiok FCB. OTKpbITHE U 3aKpbITHE K, P3
¢aiinos. bydepusaiys BBo1a BEIBOIA
. O6mme oneparuu Haj daitnamu. O6padboTka
9. | daiinsl H patl AP p N K, P3
TEKCTOBBIX, YACIOBBIX OMHAPHBIX (HANIIOB.
OpuentupoBannble rpadol. OCHOBHBIE
onpexaeneHus. [IpeacraBiieHuss OpUEHTUPOBAHHBIX
10. | O6paboTka rpadoB pex pelt P p K, P3
rpadoB. AT/I 1ist opueHTHpPOBaHHBIX TpadoB.
OCHOBHBIE OIIEPATOPBI.
11 O6pabotka rpados 3aaya HaXOXKACHUSI KpaTyaIero myTy. K. P3
' Anroputm Jleiikctpol. Peanuzanus Ha C++. ’
O6pabotka rpados HaxoxaeHue kpaTyallimx myTeid Mexy mapamu
12. BepiiuH. Anroput™ ®@noiiga. Peanuzanus Ha K, P3
C++.
O6paboTka rpagor [IpencraBieHne HEOPUEHTUPOBAHHBIX rpadoB.
13. OcTOBHBIE JIepEBbS MUHUMAJIbHON CTOMMOCTH. K, P3
OcnoBuble nousTus. CTpyKTypa gepeBa
14. | O6paboTka rpadoB Anroput™ IIpuma Peanuzanus na C++ K, P3
15. | O6paboTka rpadon Anroput™ Kpackana. Peanuzanus na C++ K, P3
. KonreitnepHusiit kiacc vector. OCHOBHBIE METOIbI
16. | Konreiinepsr P AbL K, P3
IPUMEPHI UCIIOJIb30BAHUS.
. Konreiinepnsrii kinace list. OCHOBHBIE METO/IBI
17. | Konreiinepbl P AL K, P3
MIPUMEPHI UCIIOJIb30BAHHUS.
. Kownreiinepnsiil kitace deque, queue. OcHOBHBIE
18. | Konrelinepsr P que. q K, P3
METOJIbI, TPUMEPHI UCIIOJIb30BAHHUS.
N AcconuaTuBHbIA KOHTEHHEPHI set. OCHOBHBIE
19. | Konrelinepsr H p K, P3
METO/IbI, TPUMEPhI HCITOJIH30BAHMSI.
N AcconuaTuBHbIA KOHTEHHEPHI Map. OCHOBHBIE
20. | Konreiinepsr H p P K, P3
METO/IbI, MPUMEPhI HCITOJIH30BAHMSIL.

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue kypcosoco npoexma, KP - kypcogot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHSA CEMHMHAPCKOI0 THUIIA

He npenycMmorpensl

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

2.3.3 JlaGopaTopHbIe 3aHATHS




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmenoBaHue j1a0opaTOpHBIX padoT TeKyLIero
KOHTPOJIsA
1 2 3 4
JInHelHbIE TUHAMUYECKUE P3
OpnnoHnanpasiieHHble cnucku. [loctpoenue
1. | uapopMaIOHHBIE
cnucka. Onepanys BCTaBKU
CTPYKTYPBI
JIuHelHbIE TUHAMUYECKHE P3
OpnnoHnanpasiieHHble cnucku. [loctpoenue
2. | uHpOpMaIIIOHHBIE
cnucka. Onepanus yJaneHus. JIEMEHTA.
CTPYKTYpBI
JInHelHbIE TUHAMUYECKUE P3
3. PexypcuBHas 00paboTKa CIIHCKOB.
MH(GOPMAIIMOHHBIE CTPYKTYPHI
4 JInHelHbIE TUHAMUYECKUE Pemenue 3aga4 ¢ MCHOJIb30BAHUEM OYEPEAU P3
" | nHpOpMAIIMOHHBIE CTPYKTYPbI U CTEKa
JInneliHble 1BYHAIIpaBICHHbIE P3
5. JBynanpasnenHnslie cniucku. [Toctpoenue,
CBSA3HBIE CIIMCKHU
6 Jluneiinble nByHanpaBieHHble | J[ByHampaBneHHble criucku. O6paboTka B P3
" | CBSA3HBIE CIIHCKHU PsIMOM U 0OOpPaTHOM MOPSAKE
v JIuneliHble 1ByHAIIpaBICHHBIE JIByHarnpaBieHHble ciucku. Onepanus P3
" | cBSA3HBIE CIIHCKHU BCTaBKH 3JIEMEHTA
8 JInneliHble 1BYHAIIpaBICHHBIE JIByHarnpaBieHHble ciucku. Onepanus P3
" | CBSA3HBIE CIIHCKHU YAQICHHS 3JIEMEHTA.
JIuHeiiHble IByHANPaBJICHHbBIC Hcnonb30BaHNE HECKOJIBKUX CTPYKTYP P3
9. | cBsA3HBIE CIHCKHU JTaHHBIX (MacCUB, MaTPUIIA, CIIUCOK) MpHU
pelIeHuH 3a1a4
JIuneliHble 1ByHaIpaBIECHHbIE Hcnonb30BaHre HECKOJIBKUX CTPYKTYP P3
10. | cBsI3HBIC CITUCKH JIAHHBIX (CTEK, 0Yepe/b, CHUCOK) TIPH
pELICHUH 33134
11 JIuneiinble 1ByHanpaBieHHble | PexypcuBHas oOpaOoTKa ABYHAIPaBIEHHBIX P3
~ | cBA3HBIE CIIMCKHU CIIMCKOB
12. | KonblieBble CIIUCKH Konbuessie cnucku. [loctpoenue P3
13. | KosblieBbIe CITUCKH Konbuessie crincku. O0paboTKa 3JIEMEHTOB P3
14 JIBOUUHBIE EPEBbS ITocTpoenue nepeBa ABOMUHOTO P3
' MIOUCKA
15 JIBOUUHBIE NEPEBbS O06xo0/5b!I AepeBa JBOUYHOTO P3
' MIOUCKA
16 JIBOM4HbBIE NEPEBBS O06paboTka 31eMeHTOB aepeBa. Mx P3
' CBOMCTBA
17. | JIBouuHbIe JepeBbs YPOBHU B JIEPEBBAX P3
18. | JIBonuHbIe IepeBbs BcraBka sneMeHTa B 1epeBo P3
19. | /IBonuHbIe IepeBbs VY naneHue >eMeHTa 13 iepeBa P3
20. | Daiimbl O06paboTKa 11eJIOYUCIEHHBIX (aiIoB P3
21. | daiiie O6paboTKa TEKCTOBBIX (HalIOB P3
22. | Daiinbl O6paboTka (ailnoB pa3HbIX HopMaTOB P3
23 KonTelinepel O06paboTKa TaHHBIX C TTOMOIIBIO P3
' KOHTEHepa vector
24 KonTelinepel O06paboTKa TaHHBIX C TTOMOIIBIO P3
' KoHTeitHepa list
o5 KonTreitHepsl O06paboTka JaHHBIX C TOMOIIIBIO P3
' KoHTelHepa deque
26 KonTeitnepsl OO6paboTka JaHHBIX C TOMOIIIBIO P3

KOHTEHHepa queue




®opma
Ne HaunmeHoBaHue pa3jesia (TeMbl) HaunmenoBaHue j1a0opaTOpHBIX padoT TeKyLIero
KOHTPOJIsA
1 2 3 4
27 KonTelinepsl O06paboTKa JaHHBIX C TTOMOIIBIO P3
' KOHTEHHepa Set
28 KonTelinepsl OO6paboTKa JaHHBIX C TTOMOIIBIO P3
' KOHTEHHEepa map
29. | O6paboTka rpadoB ITocTpoenue rpada P3
30. | O6pabotka rpados O06x0/1 B IIUPUHY P3
31. | O6pabotka rpacdos O06x0 B riryouHe P3
32. | Ob6paboTka rpadoB Anroput™m Droiina P3
33. | O6pabotka rpacdos Anroputm JIeHKCTphI P3
34. | O6paboTxa rpados [TocTpoenue nepeBa IBOMYHOTO P3
IOKCKa

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuou pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komroxeuym, T —
mecmupogarue, P3 — pewenue 3adau.

2.3.4 IIpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)
He npenycmotpenst

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00ecTIeYeHHsI /ISl CAMOCTONATEILHOI PadoThI

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHH ST JUCIUILIUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 |U3yuenue Metoaudeckue ykasaHUs IO OpraHU3alMy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOJI0rui, mpotokos Nel ot 30.08.2019
2 Pemenue 3agau Meronuueckue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIBHOM
paboThI CTYJEHTOB, YTBEPKICHHBIE kadenpoit
MH(OPMALIMOHHBIX TeXHOJ0rui, npotokos Nel ot 30.08.2019

Y4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCs M3

YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHM BO3MOKHOCTSAMHU 310poBbs (OB3) mpenocrasnsorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,
— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-BUTATEIBHOTO alapara:
— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.




JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBercTBUu ¢ TpeboBanusamu PI'OC B mporpamma AUCIUIUIMHBI MMPEAyCMAaTPUBACT
UCTOJIb30BaHUE B Y4YeOHOM IIpoIlecce CIEAYIONMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JIEKIUHA C HCHOJB30BAaHUEM MYIJIbTUMEIUMHBIX TEXHOJIOTUH; METOJ MallblX Ipymm, paz0op
NPAaKTUYECKUX 3a/1a4 U KEHCOB.
[Ipu 00ydyeHnn UCIONIB3YIOTCA CeIyIoIIe 00pa30BaTEIbHBIC TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHMs] — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHKATHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sIBIsETCS 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHUKAIUH.

— TexHomnorus pa3zHOypoBHEBOTO (mudPepeHIIMPOBAHHOT0) OOyYEeHHsI — TMpeAroiaracTt
OCYILECTBIICHHE TO3HABATEIILHOW NEATENFHOCTH CTYACHTOB C YUYETOM HX HWHAWBUIYAIBHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BHIBATH CBOMl TBOPUYECKUI
noreHuuan. Co3JlaHue M HCIOJIb30BAHUE JMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOMU
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MOJYJIbHOIO OOyYeHUS — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLIUIUIMHBI HA IOCTAaTOYHO aBTOHOMHBIE pa3/ieibl (MOAYIIH), MHTETPUPOBaHHBIE B OOIINI KypC.
— MHWudopmannonHo-koMmyHukanuonnsie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBBIIMIAsS €ro MPAaKTHYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITEILHOW pabOThl ydYalIUXCs H IOBBIMICHUIO ITO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUI:

— TexHoJOrusi HCHOJB30BAHUS KOMIIBIOTEPHBIX HpOrpaMM — IM03BOJIseT 3((HEKTUBHO
JIOTIOJTHUTD IIPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOrMM — MPEAOCTABISIIOT IIMPOKHME BO3MOXKHOCTH ISl [TOMCKaA

uHpopMaLny, pa3paboTKU HayYHbIX IPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYaAINW3alUU OOYyYEHHs — IOMOTAeT pPEealr30BbIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJ, YYMTHIBas WHIUBHIyaJbHbIE OCOOEHHOCTHM M MOTPeOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA HA MOJEIMPOBAHHUE COLMAIBLHOTO
B3aMMOJEHCTBYS YyYalllUXCsl C LEJIbI0 PEIICHUs 3aladd, KOTopas ONpENeNsAeTCs B paMKax
npohecCuOHANBbHOM MOATOTOBKH, BBIIEISSA Ty WIM HHYIO IIPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyyeHuss B COTPYIHUYECTBE — pealiu3yeT HACH0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a DEILECHUE
y4eOHBIX 3a71a4.

— MHrpoBas TexHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
CHoco0OB pelleHus MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYAEHTOB U PacKpbIBasi JTMYHOCTHBIN
MOTEHLIKAT KaXJI0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHON KPUTHYECKHM OTHOCUTHbCA K HH(POPMALUHU, YMEHUIO
oTOMpath HH(OPMALINIO IS pEIICHUS TOCTABIEHHOM 3a/1a4H.

KommiekcHoe uCrosib30BaHUE B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYIO aKTHBHOCTh, Ppa3BHBAIOT I103HABATEJIbHBIE
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIHMi CTICTIHAIHACT.

OcHOBHbBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIIOYAIOT B CEOsI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JIWJIEpPa, HAIIpaBJIEHHAs Ha peleHue o0miei 3a1aun myTéM TBOPUECKOTO CII0KEHUS
pe3ybTaTOB HMHIMBUAYAJIBbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;



— TMPOEKTHAsI TEXHOJIOTHS - HHAWBHyallbHAS WU KOJUIEKTUBHAS ACSITEILHOCTD 10 0TOODY,
pacnpeieneHrI0 U CUCTeMaTU3allui MaTepralia Mo ONpeAeICHHOW TeMe, B pe3yJbTare KOTOpOi
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTyallUd - aHaJu3 peabHBIX MPOOJIEMHBIX CUTYallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHOW AESITeTbHOCTH, U TMOWCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTeIbHasl e TEIbHOCTD, HAllPaBJIEHHAs Ha
pa3BUTHE Y CTYICHTOB Pa3yMHOr0, pe(IEKCUBHOTO MBIILICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3a7a4 W CUTyallMd IIHUPOKO HCIIOJIB3YeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHIATUA W aHaIu3a
pe3yJIbTaTOB CAMOCTOSITENBHONW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHUHU H
peIIeHNH KaK]10i KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3z00pa U OLEHKH 11eJI0M COBOKYIMHOCTH KOHKPETHBIX CUTYaIIUMN.

KOJIU4eCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3anarus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATHSA B pexumMax
JIP B3aMMOJICICTBUS «IIPEMNOJaBaTellb — CTYIEHT» U 24
«CTYIEHT — CTYACHT)
Hroro 24

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuvie 3anamus, CPC —
camocmosmensvHas paboma cmyoenma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa I/IH(l)OpMElIIHH, YMCHHA CaMOCTOATCIIBHO paCliupiaTb H YTJIY6JI$ITI> 3HaHUA,
MOJIy4YEHHBIE B XO/1€ JICKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Toaxon pazdopa KOHKPETHBIX CUTYalMH IIUPOKO UCTIOIB3YETCS KaK MPETo/iaBaTesieM, Tak
U CTyJIEeHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3J0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHON MOYTHI.

JUist T ¢ HapyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

I[J'ISI JIAI ¢ HAPpYIWCHUSAMHU OIMMOPHO-ABUT'aTCIBHOTO annapaTa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYIECCKUE MaTEePHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TEKYHIEro KOHTPOJIS  YCNeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN



mpeaoCTaBJIACTCA JOIMOJIHUTCIBHOC BPEM JIA TIOATOTOBKHU OTBETA HA 3K3aMCHEC;

OneHouyHble CpeAcTBa MpeIHAa3HAYeHbl MJIs1 KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTHIKEHUH OOYYaroIIMUXCsl, OCBOMBIIHMX TPOTpaMMy Yy4eOHOW JMCHUILIIMHBI «HA3BAaHHE
JUCLUUTLITAHBD.
OneHouHbIE CpPENCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUIsl IPOBEACHUS TeKylIIero
KOHTpOJIA B (QoOpMe TECTOBBIX 3aJaHMi, PAa3HOYPOBHEBBIX 3aJaHUI, U MPOMEKYTOUYHOM
aTTecTaluu B (hopMe BOIPOCOB U 3a/IaHUH K 3a4ETy U HK3aMEHY.
OueHouHble cpencTBa Uil MHBAJIUAOB M JIMI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YU€TOM UX WHAMBUIYATbHBIX TICUXO()U3NYECKIX OCOOCHHOCTEH.

— [IpY HEOOXOJMMOCTH UHBATUAAM U JIULIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI

— IpY MIPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3J0POBBSI IPEAYCMATPUBACTCS UCIIOIH30BAHNE TEXHHUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;
— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTAaTOB OOYYCHHS MO AWUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.
[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH  3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3[0POBbS U BOCIIPHITHS
uHpOpMaLNK:
JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:
— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTalui

HanmenoBanue
KonTponupyemsie .
Ne Ko koHTpOnupyeMoi KOMIETeHIIUH OIIGHOYHOT'O CPEeICTBA
pa3zaensl (TeMBl)
n/n - (nu ee yacTh) . IIpomesxyTouHas
JMCUUTLTHHBI Texy1uii KOHTPOJIb
aTTecTalys
na-1.yK-1
na-2.yK-1
JIuHeiiubie Ua-3.YK-2 Koumponvnuie
n-4.YK-2 s3a0anus 1-4
1 JUHAMHWYCCKHE VIJT-1.0TTK-2 Budanis st Bonpoc Hal 5
MH(OPMaITHOHHEIE Wa-2.0I0K-2 camocmosmensiozo | O MENe 1T
CTPYKTYPbI na-3.0I1K-2 pewenus 1-10
na-1.11K-3
nA-2.J1K-3
na-1.yK-1
na-2.yK-1
. Na-3.YK-2 Konmponvuobie
JIuneiinnie U-4.YK-2 sadanus 5-7 Bonnoc na
2 IByHarpasieHHble | U/I-1.0IK-2 3aoanus ons P
akzamene 4-17
CBSI3HBIE CIIUCKH WJ-2.0I1K-2 CamocmosamenbHo20
na-3.0IK-2 pewenus 11-17
na-1.11K-3
na-2.11K-3




UJ-1.YK-1

Na-2.yK-1
NUa-3.¥yK-2 Koumponvnole
Na-4.YK-2 3adanus 8-9
3 Kouenessie H/1-1.0I1K-2 3aoanus onn Bonpoc na
CITHCKH H1-2.0I1K-2 camocmosmenviozo | O MENe 241
NA-3.0I0K-2 pewenus 18-22
Wa-1.11K-3
W-2.11K-3
Wa-1.YK-1
Na-2.YK-1
Na-3.YK-2 Konmponvnuie
NJI-4.YK-2 zaoanus 10-12
4 ApowraHEIe H/-1.0I1K-2 3aoanus ons Bonpoc na
ACpEBbLA N/11-2.0I1K-2 camocmosmenvozo | O MENe 18-21
Wa-3.0I0K-2 pewenus 23-33
WJI-1.1K-3
WJ1-2.11K-3
na-1.yK-1
na-2.yK-1
Na-3.YK-2 Koumponvhoie
NI-4.YK-2 zaoanus 13-14 Bonvoc na
5 Daiinbr WJ-1.0IIK-2 3adanus ons P
NJ1-2.0I1K-2 camocmosmenvnozo | 0 MEHe 22-24
NA-3.0I0K-2 pewenus 34-38
WJ1-1.11K-3
WJ1-2.11K-3
Na-1.¥yK-1
Na-2.yK-1
Na-3.YK-2 Koumponvhole
N1a-4.YK-2 saoanus 15-18 Bonpoc na
6 | Konrelinepsl M1-1.01K-2 3adanus oz s aljw one 25-35
NJ1-2.0I1K-2 CamocmosmenbHo20
NA-3.0I0K-2 pewerus 39-52
Wa-1.I11K-3
W-2.11K-3
WUa-1.YK-1
WUa-2.yK-1
Ua-3.YK-2 Koumponvnuie
Na-4.YK-2 sadanus 19-20
7 Obpaborka W1-1.0I1K-2 3aoanus ons Bonpoc na
l“pa(l)OB N11-2.0I1K-2 camocmosmenvozo | O MENe 36-42
N-3.0I01K-2 pewenus 53-57
WJI-1.11K-3
W-2.11K-3

IHoka3aTeu, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIUH

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLHH IJIAHUPYEMbBIM
pe3ylbTataM 0Oy4eHHsI M KPUTEPUSM UX OLIEHUBAHUS (OLICHKA: YAOBJETBOPUTEILHO /3a4TEHO):

YK-1 Crnoco0eH ocyliecTBJIATH MOUCK, KPUTHUECKHI aHAJM3 M CUHTe3 HH(oOpManuu,
NPUMEHSATh CHCTEMHBIH MOIX0/ /ISl pellleHUsl MOCTABJIEHHbIX 32124
HJ/I-1.YK-1 Ocywiecmenaem RNOUCK HeoOX00UMOU UHGopmayuu, Onupasco Ha
Pe3yibmamaul AHAAU3A NOCMAGIEHHO 3a0a4U
3Hamy: Coepemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
ymemy: IIposooums ananus ucnonuenuss mpebosanuii

Bepugduyuposamo cmpyxmypy npocpammnoco kooa



gnaodemsn: Bepugurxayus  cmpykmyper  npoecpammnozo  kooa HMC  omuocumenbHO
apxumexmypot UC u mpebosanuii saxazyuxa k UC
HJ/[-2.YK-1  Bouioupaem onmumaivbHblii 6APUAHM DEUICHUA 3A0a4U, APZYMEHMUPYA CEOUl

evloop
3HATH: Cospemennbie 00bEKMHO-0PUCHMUPOBAHHbBIE SA3bIKU NPOSPAMMUPOBAHUS
YMETD: Buvipabamueieams sapuanmul peanuzayuu mpedosanuii

Bepuguyuposams cmpyxmypy npoepammnoco kooa
BJIAJIETh  Oyenxa u coenacosanue CpoKos 8blNOJHEeHUsI NOCIABIEHHbIX 3a0ay

Bepugurayus cmpykmypul npoepammnozo kooa UC omnocumenvHo apxumekmypbl
HC u mpebosanuii 3akazuuxa k UC
YK-2 CrnocoOeH onpenejsiTb KPYr 3aa4 B paMKaxX MOCTABJIEHHOH 1eJIM U BbIOMPATH
ONTHMAJIbHBIE CIIOCO0bI MX PellleHHs, UCXO0/AS U3 JeliCTBYIOIIMX IPABOBBIX HOPM,
HMEIOIIMXCSH PecypcoB M OrPAHUYEHUH

HJ/[-3.YK-2 Hcnonvzyem npunyunsl NpOeKMHOU  Memo00J02UU 01  pPeuleHus
npogpeccuonanvHvix 3a0au

3Hamy: Memodonozuu  paspabomku  npocpaMMHO20 obecnedenus U  MeXHOI02UU
nPOSPaAMMUPOBAHUS

Hucmpymenmor u memoOoswt eepugpuxayuy Cmpykmypvl HPOSPAMMHO20 KOOd
Lenu u 3a0auu npo6oOUMbLX UCCIE008aHUL U PA3PAOOMOK

ymemb: Buipabamuvisame sapuanmol peanuzayuu mpebosanuil
1Iposooums oyenky u 060cHoB8aHUE PEKOMEHOYEMBIX PeleHUlL

61a0emb: Ananuz 6ozmodicHocmeli peanuzayuu mpebo8anull K npoepammHomy obecneueHuo
Oyenka eépemenu u mpyooemMKocmu peanuzayuu mpebosaHuil K npoepammHoOM)
obecneyenuro

Coop, obpabomka, auanuz u o00600weHUe nepedo8oeo OMe4eCmeeHH020 U
MeANCOYHAPOOHO20 ONBIMA 8 COOMBEMCMEYIoulell 001acmu Uccie008anull
Hesamenvnocmo, Hanpasiennas Ha pewlenue 3a0ay AHATUMUYECKO20 Xapakmepd,
npeononazanuux blO0p u MHO2000pasue akmyaibHulXx cCnocob08 peuetus: 3a0ay
H/[-4.YK-2  Buvioupaem onmumanbHulil CROCOO peuieHUs 3a0ay, UMEIOUUXCA Pecypcos u
02paHuYenuil, OYEeHKU PUCKO8 HA OCHO8E NPOEKMHO20 UHCIMPYMEHMAPUsL
3HATH: Memooonoeuu  paspabomku  npocpamMMHO20 — 0becnedueHuss U — MexHOI02UU
PO AMMUPOBAHUSL
Hucmpymenmor u memooswt eepughuxayuu cmpykmypbl poOcpamMmMHO20 KOOd
Lenu u 3a0auu npo8ooUMbIX Ucc1e008aHull U paspadomox
YMETD: Buipabameieamo 6apuanmel peanuzayuu mpebosaruti
BIIAJIETD Coéop, obpabomka, ananuz u o0000ujenue nepeoogo2o omedecmeenHo2o U
: MeHCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001acmu Uccied08anuil
Heamenvnocmo, HanpasienHas Ha peuieHue 3a0ay AHATUMUYECKO20 Xapakmepd,
npeononazarwyux 66100p U MHO2000pasue aKkmyaibHblX CNOC0008 peuleHus 3a0ay
OIIK-2 CnocodeH NpuMeHSITh COBPEMEHHBII MaTeMaTH4YeCKHIl annapar, cBA3aHHBbII ¢
NPOEKTHPOBAaHHMEM, Ppa3padOTKoOM, peaau3anMeil W OLEHKON KadecTBa
NPOrpaMMHBIX MPOAYKTOB W TMPOrpaMMHBIX KOMILUIEKCOB B Pa3IHYHbIX
00J1aCTAX Ye10BeYECKOM 1eATeJIbHOCTH
H/I-1.0IIK-2 Cnocoben npumeHamv CUCMEMHBIL HOOX00 K aHANU3Y HPEOMEMHOU
(npoonemnoit) oonacmu, evinsnenuto mpevosanuit kK HC

3Hamy: Lenu u 3a0auu npo8oOUMBIX UCCTIE008AHULL U PA3PAOOMOK
Memoowvl nposedeHnus sIKcnepumMeHmos u HabIoeHull, 0600werus u 0opabomxu
ungopmayuu

ymems: IIposodums ananus ucnonnenuss mpebosanul

Hcnonvzosamo cyujecmeyrowjue munoesble peuleHusl u wabioHbl npoeKmupoeanus
npocpammHozco obecneuenus



gnaoems:

Ananusz 603modcHocmell peanuzayuu mpedo8aHull K npocpAMMHOMY 00eCneyeHUo
Paspabomrka, usmenenue u coenacosamue apxumexmypvl NpOSPAMMHOSO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus

IIpoexmuposanue cmpykmyp OaHHbIX

Paspabomra cmpykmypul npoepammnozo kooa UC

Coop, obpabomxa, aumanu3 u 0000wWeHUe pe3yTbMAMO8 IKCNEePUMEHMO8 U
uccne0o8anull 8 coomeemcmayroujeli 0oracmu 3HaHul

Hesamenvrocms, HanpasienHas Ha peuleHue 3a0ay AHAIUMUYEcKo20 xapakmepd,
npeononazanuux 6b100p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peueHs 3a0ay

HJ/[-2.0IIK-2 Ilpumensiem co8pemeHHblIl MAMEMAMUYECKUIl ANNApam npu NOCMPOCHUU

3HAMmMys.

ymemo:

glaoems:

Mooeneil 8 pa3iuiuHbIX 001ACMAX 4en06e4ecKoil 0eameabHoCmu
Bosmooicnocmu  cospemenHvlx U nepcneKmMuSHuIX  Cpeocms  paspabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memoodonozuu  paspabomku  npocpamMmHo2o  obecneuenus U  MEXHOI02UU
npPOCPAMMUPOBAHUS
Teopus 6a3 oannwvlx
Lenu u 3a0auu npo6oOUMbLX UCCIE008aAHUL U PA3PAOOMOK
Memoowvl nposedeHus IKCnepumMeHmos u HadIoeHull, 060owerus u 0opabomxu
ungopmayuu
Buipabamvisame sapuanmul peanuzayuu mpebosanuii
Hcnonvsoeams cywecmsyrowue munogule pewieHus u ulab.ioHbl npoeKmupo8anus
NpPOSPAMMHO20 0becneyeHus
AHnanuz 803modcHocmelt peanuzayuu mpedosaHull K NpocpammHomy obecneueHuro
Paspabomxa, u3zmenenue u coenacogaHue apxumexkmypvl HpPOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
IIpoexmuposearnue cmpykmyp 0aHHbix
Paspabomxa cmpyxmypol npoepammnozo kooa UC
Coop, obpabomka, aumanuz u 0000WeHUe pe3yTbMAMO8 OIKCNePUMEHMO8 U
uccredosanuil 8 coomeemcmayroujeli 001acmu 3HAHUU
Lesamenvnocmy, Hanpasiennas Ha peuleHue 3a0ay AHATUMUYecKo20 XapaxKmepd,
npeononazanuux blOop u MHO2000pasue akmyaibHblx Cnocob08 peuetus: 3a0ay

HJI-3.0IIK-2 Apcymenmupoeano npumensem memoobl NPOCKMUPOBAHUs, PAZPAOOMKU U

3HAaAmys.

yMmemy:

peanuszauyuu NPoOPAMMHBIX HPOOYKMIOE U NPOZPAMMHBIX KOMNIEKCO8 8
PA3IUYHBIX 001ACMAX Ue108e4eCKOU 0eAmeabHOCU
Bosmoorcnocmu cywecmayiowetl npoepammHO-mexHu4ecKol apxumexknmypol
Bosmoorcnocmu  cospemennbix U NEePCHEKMUBHbIX — CPEOCME  pa3pabomku
NPOSPAMMHBIX RPOOYKMOS, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  npOPAMMHO20 — obecnedenus U  MexXHOI0SUU
npOCPAMMUPOBAHUS
A3viKu npoecpammuposanus u pabomul ¢ 6a3aMu OAHHBIX
Hucmpymenmoi u memoOowi npoekmuposanus u ousatina MC
Lenu u 3a0auu npoBoOUMBIX UCCIe008AHUL U PA3PAOOMOK
Memoovl u cpedcmea nAAHUPOBANUsL U OP2AHUZAYUY UCCTIe008AHULL U PA3PAOOMOK
Memoowvl nposedeHus dIKcnepumMeHmos u HabIoeHull, 0000werus u 0opabomxu
ungopmayuu
Bvipabamvieamsv eapuanmel peaiuzayuu mpedosanull
Hcnonvzoeams cywecmsyroujue munosvie peuieHus u uabioHbl NPoeKmuposanus
NPOCPAMMHO20 0becneyeHUs]
Bepuguyuposame cmpykmypy npozpammnozo kooa



gnaoems:

Paspabomra, usmenenue u coenacosamue apxXumexmypvl NpOSPAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus

Paspabomra cmpykmypul npoepammnozo kooa UC

Bepugurayuss  cmpyxmypor  npoepammnozo  kooa HC  omuocumenrbHo
apxumexmypuvl UC u mpebosanuti 3axaszuuxa k UC

Coop, obpabomxa, aumanu3 u 0000wWeHUe pe3yTbMAMO8 IKCNEePUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyoujeli 001acmu 3HaAHULL

Hesamenvrocms, HanpasieHHas HA peuleHue 3a0ay aHAIUMuYecKoeo xapakmepd,
npeononazanuux 6b100p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peueHs 3a0ay

K-3 Cnoco0eH mnpuMeHSITb COBpPeMEHHble HMH(OPMAIMOHHbIE TEXHOJOIMM TPH
NPOEKTHPOBAHUHU, PeaTN3alNH, OLleHKe KaYecTBa U aHAJN3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKUX Mojeieid u(Wjin) NporpaMMHOro odecredeHus 1Jis pelmeHust
3a7a4 B Pa3JIMYHbIX PEeAMETHBIX 00J1aCTAX

HJT-1.1TK-3

3HAmys.

ymemy:

8naoems:

HJT-2.1TK-3

3HAMb.

Hcnonv3yem cospemenHble peuieHUs U MeXHON0ZUU NPOEKMUPOBAHUA NPU
paspadbomke npPopammHozo obecneyeHus
Boszmooichocmu  cospemennvix U nepcnekmusHwvix  cpedcme  pazpadbomiu
NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPeOCm8
Memooonocuu  paspabomku  npoCpAMMHO2O — obecnedeHuss U MEexXHON02UU
npoCPaAMMUpPOBaHUs.
Ipunyunvr nocmpoenusi apxumexmypvl NPOSPAMMHO20 o0becnedeHuss u 6uobvl
apxumexmypul NPOSPAMMHO20 0Oecneyetsl
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppeticos
A3vIKU npoepammuposanus u pabomol ¢ 6a3amu OAHHHIX
Hncmpymenmol u memoowl npoexkmuposanus u ousavina UC
Cospemennvie 00beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUSL
Cospemennvie CmpyKmypHbie 361K NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0006wWeHUss OMEYeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujeli 061acmu Uccie008anull
Buipabamuvisamv eapuanmel peanuzayuu mpebosanuii
Koouposamyv na a3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnoco kooa
Paspabomxa, u3zmenenue u coenacogaHue apxumexkmypvi HpPOSPAMMHOZO
obecnevenusi ¢ CUCMEMHBIM AHATUMUKOM U aPXUMEKMOPOM NPOCPAMMHOZO
obecneyenus
IIpoexmuposarnue npoecpammuulx unmepgericos
Paspabomxa cmpyxmypol npoepammnozo kooa UC
Bepugurxayus  cmpyxmypwur  npoepammuoco  kooa HC  omnocumenvHo
apxumexmypol UC u mpebosanuii 3akazuuka k UC
Yempanenue oonapyasrcennvlx Hecoomeemcemeuii
Hcnonvzyem coepemennvle A3bIKU U CUCHIEMBL  NPOZPAMMUDPOCAHUS,
mMexXHOo102UU RPOEKMUPOBAHUA RPOZPAMMHO20 0OecneyeHus
Bosmooicnocmu  cospemenHvlx U NEPCNEKMUBHLIX — CPeOCm8  pa3pabomxu
NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCm8
Memodonozuu  paspabomku  npocpamMmHo20  obecnedenus U  MexXHOI02UU
NnpoCPAMMUPOBAHUSL
Ipunyunet nocmpoenusi apxumexmypvl HPOSPAMMHO20 0OecneyeHus U Guobl
apxumexkmypul NPOSPAMMHO20 0becneyeHus
Memo0dst u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMepgheticos
A3biku npoepammuposarus u pabomwl ¢ bazamu OAHHbIX
Hnempymenmot u memoowt npoekmuposarus u ousaiina UC
Cospemennvie 00beKMHO-0PUESHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUSL



Coepemennvie cmpykmypHbie A3bIKU NPOSPAMMUPOBAHUS
Memoovl ananuza u 06006ueHUs OmeuecmeeHH020 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayioujeli 061acmu Uccie008anul
ymemy: Buipabamvieame eapuanmul peanuzayuu mpebosanuii
Koouposamyv na sa3vikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammnozo kooa

8100emb: Paspabomka, usmenenue u coenacoéanue apxumexkmypvi  HpPOSPAMMHO20
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneueHus

IIpoexmuposanue npocpammHuix unmepgelcos

Bepugurayuss  cmpyxmypor  npoepammnozo  kooa HC  ommuocumenvHo
apxumexmypuvl UC u mpebosanuti saxaszuuxa k UC

Yempanenue obHapysiceHnblx Hecoomeemcemeuil

Coorserctere 0A30BOMY _YPOBHI)  OCBOEHMS KOMIIETEHLHUH  IUIAHHPYEMBIM
pe3yabTataM 00yUYEeHHUs U KPUTEPUSAM MX OlCHUBAHUs (OI[CHKA: XOPOLIO /3aYTEeHO):

YK-1 Cnoco0eH ocymecTBJIATh MOUCK, KPUTHYECKMI aHAJIHU3 U CHHTe3 HHopMmanuu,
NPUMEHATH CUCTEMHBIH MOAXO0/ 1JIs1 pellieHNsl MOCTABJEHHBIX 32124
HJI-1.YK-1 Ocywiecmenaem nouck HeoOX00uMoul uUHBoOpmayuu, OnUpPasco Ha
pe3yibmamal AHAIU3A NOCMABNEHHOU 340a4U

3HaAmMb. Coepemennvie 00bEKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUS, 68 MOM
yuce s3vlk npoepammuposanus C++

ymems. 1Iposooums ananuz ucnonHenus mpeoo8anuti
Bepuguyuposame cmpyxmypy npoepammno2o Kooa Ha s3viKe NPocPpAMMUPOBAHUS
C++

enaodemsn.: Bepugurayuss  cmpykmypor  npoepammuozo  kooa HC  omuocumenbHo

apxumexmypol UC u mpebosanuii 3akazuuka k UC
H/[-2.YK-1  Bouioupaem onmumaivbHblii 6ApUAHM DPEUIEHUA 3A0ayu, APZYMEHMUPYs CEO0ll

evlO0op
3HATD: Cogpemennvie 00bEKMHO-OPUSHMUPOBAHHbIE A3LIKU NPOSPAMMUPOBAHUS, 6 MOM
yucre a3vik npoepammuposanus C++
YMETD: Buipabameieamo sapuanmel  peanuzayuu mpebosaHuli Ha A3biKe

npozpammuposanus C++
Bepuguyuposams cmpyxmypy npoepammuozo kooa Ha s3blke NPpocpamMMupo8anus
C++

BJIAJIETH  Oyenka u coenacosanue cpoko8 8blnOJIHEHUsL NOCMABIEHHbIX 3a0ay

Bepugpuxayus cmpyxmypuol npoepammnozo kooa UC omnocumenvHo apxumexmypol
HC u mpebosanuii 3axazuuxa k UC
YK-2 Cnoco0eH onpenesitb KPyr 3aa4 B paMKax IMOCTABJIEHHOM LeJd U BbIOMpPaTh
ONTHMAJIbHBIE CIIOCO0bI MX PeLICHHS, HCXO/AS U3 1eHCTBYIOIIMX IPABOBBIX HOPM,
HMEIOLIMXCSl pecypcoB M OrpaHuYeHHit

HJI-3.YK-2 Hcnonvzyem npunyunst npoeKmHoOU Memoooaocuu 011  peuleHus
npogeccuonanvhvix 3a0ay

3Hamy: Memooonozuu  pazpabomku  npPOSPAMMHO20 —obecneueHus U  MexHON02UU
NpOCPaAMMUPOBAHUS

Hucmpymenmoi u memoosi epugpuxayuu cmpykmypvl HPOSPAMMHO20 KOOA HA
sa3vike npocpammuposarus C++
Lenu u 3a0auu npo8oOUMbIX UCCTIEO08AHULL U PA3PAOOMOK
ymems: Boipabamvieamsv eapuanmel peanuzayuu mpedosanull
IIposooums oyeHky u 060CcHo8aHUE PEKOMEHOYEMBIX pelleHUll



gnaoems:

HI-4.YK-2

3HATh:

YMETb:

BJIANIETD

Ananuz 6o3modcHocmell peanusayuu mpebo8aHull K npopamMmmHomy obecneueHuro
Oyenka épemenu u mpyooemMKOCMU pearusayuy mpeoo8aHuil K npocpammHOMY
obecneuenuro
Coop, obpabomxa, aumanuz u o0000WeHUEe NEPEO0BO2O OMEYECHBEHHO20 U
MeNCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouleli 001acmu Uccie008anull
HeamenvHocmy, HanpasienHas Ha peuleHue 3a0ay aHaIUMuUYecKko2o xapakmepad,
npeononazanuux 8blO0p U MHO2000pasue akmyaibHblx Cnoco608 peueHus 3a0ay
Buioupaem onmumanvuulii cnocod peuwienus 3a0au, UMeEOUWIUXCA DPecypcos
02panu4enuil, OUeHKU PUCKO8 HaA OCHOB8E NPOEKMHO20 UHCMPYMEHmMapus
Memooonoeuu  pazpabomku  npocpammMHo20  odecnedenus U  MEXHOLO2UU
NPOCPaAMMUPOBAHUSL
Hucmpymenmol u memooOsl 6epugurayuu cmpyKmypbl NpoOSPAMMHO20 KOOd HA
a3vike npoepammuposanus C++
Lenu u 3a0auu npo8oOOUMBIX UCCIEO08AHULL U PA3PAOOMOK
Buipabamueieame sapuanmuvl  peanusayuu mpe60o6aHull Ha  sA3bIKe
npoepammuposanusi C++
Coop, obpabomka, ananu3 u 0000WeHUe nepedo8o20 OMeYeCmMBeHHO20 U
MeANCOYHAPOOHO20 ONBIMA 8 COOMBEMCMBYIouell 00IACU UCCTEe)08AHULL
Heamenvnocms, HanpasienHas HA peuieHue 3a0ay aAHATUMUYECKO20 Xapakmepad,
npeononazarwyux 66100p U MHO2000pasue aKkmyaibHblX CNOCo008 peuleHus 3a0ay

OIIK-2 Cnoco0eH npuMeHSIThL COBpPeMEeHHbII MaTeMaTH4YeCKHil annapar, CBA3aHHBIH ¢
NPOEKTHPOBaHUEM, Ppa3pa0oTKol, peaju3anueili MW OLEHKOH KavecTBa
NPOrPaMMHBIX MNPOAYKTOB M TMPOrpaMMHBIX KOMILUIEKCOB B Pa3iHYHbIX
00J1aCTSIX Ye10Be4eCKOil 1esiTeIbHOCTH

H/I-1.0IIK-2 Cnocoben npumeHamv CUCMEMHBIL HOOX00 K aHANU3Y HPEOMEMHOI

3HAmys.

ymemy:

8naoems:

(npoonemnoit) oonacmu, eviasnenuto mpevosanuit kK HC
Lenu u 3a0auu npooOUMBLX UCCIe008aHUU U PA3PAOOMOK
Memoowvl nposedeHus sKkcnepumMeHmos u HabIoenull, 0000werus u 0opabomxu
ungopmayuu
IIposodums ananusz ucnonnenuss mpebosanuil
Hcnonvzoeams cywecmsyrowue munosvie peuieHus u uabioHbl NPOeKmMuposanus
NPOCPAMMHO20 0becneyeHus Ha A3vike npozpammuposanus C++
Ananusz 603modcHocmell peanuzayuu mpedo8aHull K npoSPAMMHOMY 00eCneyeHUIo
Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOSPAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOCPAMMHO20
obecneuenus
IIpoexmuposanue cmpykmyp OaHHbIX HA si3biKe npocpammuposarus C++x
Paspabomra cmpyxmypui npoepammnozo xooa UC Ha A3vbike NpoepamMmuposanis
C++
Coop, obpabomka, aumanuz u 0000WeHUe pe3yTbMAMoO8 OSKCHePUMEHMO8 U
ucciedosanuil 8 coomeemcmayroujeli 001acmu 3HAHUU
Heamenvrocms, HanpasienHas Ha peuleHue 3a0ay aHAIUMUYecKko20 xapakmepd,
npeononazanuux bl00p U MHO2000pasue akmyaibHblX CnHOCo008 peuleHus: 3a0a4

H/I-2.0IIK-2 ITIpumensem cospemeHHblll MAMEMAMUYECKUI annapam npu noCMpoeHuu

3HAMmMys.

Mooeneil ¢ paznuuHbIX 001ACMAX YeN08e4eCcKOll OeamenabHoOCmu
Boszmooxcnocmu  cospeMeHHbIX U NEPCHeKMUBHbIX — Cpedcmé  paspabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  npOCPAMMHO20 — ObecneueHus U  MexHOI0SUU
NpOSPAMMUPOBAHUS HA A3bIKe npocpammuposanuss C++
Teopus 6a3 oanHblx
Lenu u 3a0auu npo6oOUMbIX UCCIEO08AHULL U PA3PAOOMOK



yMmemy:

gnaoems:

Memoowvl nposedeHus sIKcnepumMeHmos u HabIoeHull, 0600werus u 0opabomxu
ungopmayuu

Buipabamvisame ~ éapuanmer  peanuzayuu  mpe6o8aHuti  Ha  A3bIKe
npoepammuposanus C++

Hcnonvzosams cywecmsyrowue munogovle peuieHus U uabioHbl RpoeKmupo8aHus
NpPOSPAMMHO20 0DecneyeHus

Ananuz 8o3modicHocmetll peanusayuu mpebo8aHull K nNPpoSpamMMHOMY obecnedenuio
Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpoOPaAMMHO2O
obecneueHuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOSPAMMHO20
obecneyenus Ha azvike npozpammuposanus C++

IIpoexmuposanue cmpykmyp 0aHuwix Ha A3biKe npocpammuposanus C++
Paspabomra cmpykmypur npoepammnozo kooa UC na a3vike NpocpamMmuposansl
C++

Coop, obpabomka, anmanuz u 0000wWeHUe pe3YIbMAmos8 3KCHEPUMEHMO8 U
uccnedosanull 8 coomeemcmayrueli 0oaacmu 3HaHull

Leamenvnocmo, nanpasnennas Ha pewienue 3a0ay AHATUMUYECKO20 Xapakmepd,
npeononazanuux 8blO0p U MHO2000pasue aKkmyaibHblx cCnoco608 peueHus 3a0ay

HJI-3.0IIK-2 Apcymenmupoeano npumensem memoobl NPOCKMUPOBAHU, PAZPAOOMKU U

3HAmys.

ymemy:

gnaoems:

MK-3

peanusauuu NPOPAMMHBIX RPOOYKHIOE U HPOZPAMMHBIX KOMNIEKCO8 6

PA3IUYHBIX 001ACMAX Ue108€4eCKOll OeAmeabHOCU
Bosmoorcnocmu cywecmayiowetl npoepammHO-mexHu4ecKol apxumexkmypol
Bosmoorcnocmu  cospemennbix U NEPCHEKMUBHBIX — CPEOCME  pa3pabomku
NPOCSPAMMHBIX RPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  npoOPAMMHO20 — obecnedenus U  MexHOI0SUU
nPOSPAMMUPOBAHUSL
A3viku npoepammuposanus u pabomvl ¢ O6a3amu OAHHBIX, 8 MOM YUCLE A3bIK
npoepammuposarus C++
Hucmpymenmor u  memoovl npoexmuposanus u ouszauna HC Ha a3vike
npoepammuposanus C++
Lenu u 3a0auu npoooUMbLX UCCIE008aAHUL U PA3PAOOMOK
Memoovl u cpedcmea nAAHUPOBAHUSL U OP2AHUZAYUU UCCIEO08AHULL U PA3PADOMOK
Memoowvl nposedeHnus sKkcnepumMeHmos u HabIoeHull, 0000weruss u 0opadbomxu
ungopmayuu
Buvipabamuvieams éapuanmul pearuzayuu mpebosanuii
Hcnonvzoeams cywecmsyrowue munosvie peuieHus u uabioHbl NPOEeKmMuposanus
NPOCPAMMHO20 0becneyeHus Ha A3vike npozpammuposanus C++
Bepuguyuposame cmpykmypy npoepammnoco kooa Ha si3vike PocpamMMupO8aHus
C++
Paspabomxa, usmenenue u coenacosamue apxXumexmypvl NpOSPaAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus
Paspabomxa cmpykmypul npoepammuoco kooa HUC Ha sizbike npocpammuposanus
C++
Bepugurkayus ~ cmpykmypvl  npoepammuoco  kooa HMC  omHOocumenvbHo
apxumexmypol UC u mpebosanuii saxazyuxa k UC
Coop, obpabomxa, aumanuz u 0000WeHUEe pe3YTbMAMO8 OIKCNePUMEHMO8 U
ucciedosanuil 8 coomeemcmayrujeti 001acmu 3HaHul
Heamenvrocms, HanpasienHas Ha peuleHue 3a0ay aHAIUMUYecKko20 xapakmepd,
npeononazanuux blO0p U MHO2000pasue akmyaibHblx Cnocob08 peuenus: 3a0ay

Cnoco0eH TNpPUMEHATh COBpeMeHHble HWH(OPMALMOHHbIE TEXHOJOTMH TpPHU
NPOCKTHPOBAHUH, PeaTnu3aliy, OleHKe Ka4ecTBa M aHAIHM3a 3(pPeKTHBHOCTH



MaTeMaTH4YeCKUX MojeJieid (WJiu) NMporpaMMHOro odecnevyeHus JJisi peleHust
3aJa4 B Pa3JIMYHbIX IPEeAMETHBIX 00J1aCTAX

HJT-1.1TK-3

3HAMmMys.

yMmemy:

glaoems:

HJT-2.1TK-3

3HAMmMb.

Hcnonv3yem cospemennble peuwieHus u mexHonoZuu npoeKmupoeanus npu
paspadomke npozpammnozo obecneuenus
Bosmooicnocmu  cospemenHvlx U nepcneKmMusHuIX  Cpeocms  pazpabomxu
NPOCPAMMHBIX  NPOOYKMOS, MEXHUYeCKUx cpeocme, 6 MOM Yucie sA3biK
npoepammuposarus C++
Memooonocuu  pazpabomku  npOPAMMHO20 — obecnedenus U  MexHOI0SUU
NpPOCPaAMMUPOBAHUSL HA A3bIKe npocpammuposanus C++
Ipunyuner nocmpoenusi apxumexmypvbl NpOSPAMMHO20 OOecnedeHus U 6uobl
apxumexmypul NPOCPAMMHO20 0bechevenus
Memoovl u cpedcmea npoekmupo8anus NPOSPAMMHbBIX UHMepghelcos
A3viku npozpammuposanusi u pabomsl ¢ 6a3amu OAHHBIX, 8 MOM HUCIE SA3bIK
npoepammuposanus C++
Hncmpymenmuol u memoowl npoexmuposanus u ousavina UC
Coepemennvie 06bEKMHO-OPUSHMUPOBAHHbIE AZLIKU NPOSPAMMUPOBAHUS, 8 MOM
yucie A3viK npoepammuposanus C++
Coepemennvie cmpykmypHuvle A3bIKU HPOSPAMMUPOBAHUS, 6 MOM HUCTE S3bIK
npoepammuposarus C++
Memoowl ananuza u 0600weHUs 0OMeUecmeenHo20 U MeNCOYHapOOHO20 ONbIMA 6
coomeemcmayoueti 0061acmu Uccied08anull
Buipabamuvieame eapuanmul peanuzayuu mpebosanuii
Koouposamyv na a3vikax npoepammuposanus Ha a3vike npoepammuposanus C++
Bepuguyuposame cmpykmypy npoepammno2o Kooa Ha s3viKe NPocPpAMMUPOBAHUS
C++
Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOPAMMHO2O
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOSPAMMHO20
obecneuenus
Ilpoexmuposanue npocpammHuix uHmepdelcos Ha s3biKe NPOSPAMMUPOBAHUSL
C++
Paspabomxa cmpyxkmypwsl npoepammnozo kooa UC Ha sa3vike npocpammuposarus
C++
Bepugurxayus  cmpyxmypor  npoepammuoco  xoda HC  omHocumenvHo
apxumexmypwvl UC u mpebosanuti 3axaszuuxa k UC
Yempanenue obnapysicennvix necoomeemcmauii
Hcnonvzyem coepemeHnHnble A3bIKU U CUCHIEMbL  NPOZPAMMUPOCAHUSA,
mMexHOo102UuU NPOEKMUPOBAHUA RPOCPAMMHO20 0OecneyeHus
Bosmoorcnocmu  cospemennvlx U nepcnekKmMusHuIX  Cpeocmse  paspabomxu
NPOCPAMMHBIX NPOOYKIMOS, MEXHUUECKUX CPedCma
Memooonozuu  paspabomku  npocpamMmHo20  obecnevenus U  MEXHOI02UU
npopammupoeanus
Ipunyuner nocmpoenusi apxumexmypvl HPOCPAMMHO20 OOecneyeHusi U Guobl
apxumeKmypbul npo2PAMMHO20 0becnedeHus
Memoowi u cpedcmea npoekmuposanus NPO2PAMMHBIX Unmepghelicos, 8 mom duce
361K npoepammuposanus C++
AH3viku npozpammuposanusi u pabomsl ¢ 6a3amMu OAHHBIX, 8 MOM HUCIE A3bIK
npoepammuposanus C++
Huempymenmor u memoowvt npoexmuposanus u ousauna MC, 6 mom yucie A3viK
npoepammuposanus C++
Coepemennvie 06bEKMHO-OPUEHMUPOBAHHbIE AZLIKU NPOSPAMMUPOBAHUS, 8 MOM
uucne A3k npoepammuposanus C++



ymemy:

glaoems:

Coepemennvie cmpyKmypHvle A3bIKU NPOSPAMMUPOBAHUS, 6 MOM HUCIE SA3bIK
npoepammuposanus C++

Memoowvl ananuza u 00006wWeHUss OMEYEeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Buipabamuisame sapuanmul peanuzayuu mpebosanuii

Koouposamv mna sAsvikax npocpammuposanusi, 6 mMoOM yucie HaA A3bIKE
npoepammuposarus C++

Bepuguyuposame cmpykmypy npoepammno2o Kooa Ha sA3viKe NPOoSPAMMUPOBAHUS
C++

Paspabomxa, usmenenue u coenacosamue apxumexmypvl NpOPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus

IIpoexmupoeanue npocpammuvlx uHmepgelicoe Ha sA3bIKe NPOSPAMMUPOBAHUSL
C++

Bepugurkayus  cmpyxmypor  npoepammuoco  xoda HC  omHocumenvHo
apxumexmypol UC u mpebosanuti 3axaszuuxa x HC, 6 mom uucne A3bIK
npoepammuposarus C++

Yempanenue obnapysicennvix necoomeemcmeuii

CootBercTBue NPOJABHMHYTOMY VPOBHIQ OCBOCHHS KOMIIETCHIIMHM TUIAHUPYEMBIM
pe3yabTataM 00yUYEeHHUs U KPUTEPUSAM MX OlCHUBAHUs (OICHKA: OTJIMYHO /3a4TEeHO):

YK-1 Crnoco0eH ocylmecTBJIATh MOUCK, KPUTHYECKUIA aHAJIU3 M CMHTe3 HH(popmannu,
NPUMEHATH CUCTEMHBIH MOAXO0/ 1JIs1 pellieHNsl MOCTABJEHHBIX 32124
HJI-1.YK-1 Ocywiecmenaem noucKk HeoOX00uMoul uUHBoOpmayuu, OnUpPAAcL Ha
pe3yibmamal AHAIU3A NOCMABNEHHOU 340a4U

3HamMy. Coepemennvie 06bEKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOCPAMMUPOBAHUSA, 8 MOM
yuce s3vlk npoepammuposanus C++

ymems. IIposooums ananus ucnonHeHus mpedOSaHULl HA BbICOKOM NPOPecCUOHATbHOM
ypoene
Bepuguyuposamv cmpyxmypy npoepammnozo kooa Ha A3viKe NPpocpaAMMUPOEAHUsL
C++

enademn: Bepugurxayus  cmpyxmypor  npoepammuoco  xoda HC  omHocumenvho

apxumexmypwvl UC u mpebosanuti 3axaszuuxa k UC

HJ/I-2.YK-1  Buvioupaem onmumanvHblii 6ApUAHmM peUleHUA 3A0ayu, ApPZyMEeHmupys Cceou

evloop
3HATH: CogpemeHnvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
YMETD: Buipabameieamo sapuanmel  peanuzayuu mpebosaHuli Ha A3biKe
npoepammuposanus C++ Ha 8blcokOM NPogheccuoHarbHoOM YposHe
Bepuguyuposamo cmpykmypy npoecpammHnoz2o kooa Ha sA3blKe NPOPAMMUPOSAHUS
C++
BJIAZIETh  Oyenka u coenacogarue Cpoko8 8blNOJIHEHUsL NOCMABIEHHbIX 3a0ay
Bepuguxayus cmpyxmypuol npoepammnozo kooa UC omnocumenvHo apxumexmypol
UC u mpebosanuii 3axazyuxa k UC
YK-2 CrnocoOeH onpenesiTb KPYr 3aja4y B paMKax MOCTABJIEHHOH 1eJIM U BbIOMPATH
ONTHMAJIbHBIE CIOCO0BI MX pelIeHNs], MCXO/AS U3 IeliCTBYIOIIUX IPABOBBIX HOPM,
HMEIOIIMNXCS PeCypcoB H OrpaHUYeHH I
HJI-3.YK-2 Hcnonvzyem npunyunst npoeKmHoOU Memoooaocuu 011  peuleHus
npogpeccuonanvhvix 3a0ay
3Hamy: Memooonozuu  pazpabomku  npocpamMmMHO20 obecnedenus U — MexHON0SUU

NpOCPAMMUPOBAHUS



ymemy:

gnaoems:

HJT-4.YK-2

3HATb:

YMETH:

BJTAJETb

Hnempymenmor u memoost eepuguxayuu cmpykmypsvl HpoOSPAMMHO20 KOOd HA
sa3viKe npoepammuposarus C++
Lenu u 3a0auu npo8oOUMBLX UCCIE008AHUL U PA3PAOOMOK
Buipabamvieams ~ eapuanmer  peanusayuu  mpeOO8aHUU  HA  BbICOKOM
npogeccuoHanbHoM yposHe
IIpo6ooums oyeHKy u 060CHOBaAHUE PEKOMEHOYEMBIX pelleHUll
Ananuz 8o3modicHocmell peanusayuu mpebo8aHull K npopamMmmHoMy obecneueHur
Oyenka épemenu u mpyooemMKOCMU pearusayuy mpebo8aHuil K NpocpamMmHOMY
obecneuenuro
Cbop, obpabomka, amanuz u o0606weHue nepedo8oeo OMmMe4ecmeeHHo20 U
MENCOYHAPOOHO20 ONbIMA 6 COOMmEemcmeywel 001acmu UCCIe008aHUll Ha
8bICOKOM NPOPECCUOHAILHOM YPOBHE
Heamenvnocmy, HanpasieHHas HA peulenue 3a0ay AHAIUMUYECKO20 XapaKkmepa,
npeononazanuux 6b100p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peueHs 3a0ay
Buvioupaem onmumanvHblii cnocod peuwieHus 3a0ai, UMEIOWUXCA pecypcos
02PAHUYEHUIl, OUEHKU PUCKO8 HA OCHO8E NPOEKMHO020 UHCIPYMEHMAPUS
Memoodonoeuu  paspabomku  npocpamMmHo2o  obecneuenus U  MEXHOIO02UU
NPOCPAMMUPOBAHUSL
Huempymenmor u memoowl @epuguxayuu CmpyKmypvl HPOSPAMMHO20 K004 HA
sa3v1Ke npocpammuposanus C++
Lenu u 3a0auu npoeoOUMbIX UCCIe008aHUL U PA3PAOOMOK
Buipabamueieame sapuanmvl  peanusayuu mpeboeaHul Ha  A3bIKe
npoepammuposanus C++ Ha 8blcoKOM NPOheccuoHanbHOM YposHe
Coop, obpabomka, anamuz u 0000weHUEe NEPe00BO2O OMEUECHBEHHO20 U
MeANCOYHAPOOHO20 ONbIMA 8 COOMBEMCMEYIouell 001acmu Uccie008anuil
Heamenvnocms, HanpasnenHas Ha pewieHue 3a0ay AHATUMUYECKo20 Xapakmepad,
npeononazaruyux 6bl00p U MHO2000pasue aKkmyaibHblX Cnocob08 peuleHus 3a0ay

OIIK-2 CnocodeH npuMeHSITh COBPEMEHHbBII MaTeMaTH4YeCKHil annapar, CBA3aHHbII ¢
NPOEKTHPOBaHMEM, PpPa3padoTKOH, peaau3anMeil W OIEHKON KadecTBa
NPOrPAMMHBIX MPOAYKTOB M IPOrPAMMHBIX KOMILIEKCOB B Pa3jIMYHBIX
00J12CTSIX Ye10Be4eCKO 1esiTeIbHOCTH

H/I-1.0IIK-2 Cnocoben npumenHsamv CUCMEMHBIIL HOOX00 K AHAIU3Y HPEOMEMHOU

3HAMmMb.

ymemn:

81a0emn:

(npoonemmnoit) oonacmu, eviasnenuio mpevosanuit kK HC
Lenu u 3a0auu npooOUMbLX UCCIE008aAHUL U PA3PAOOMOK
Memo0owsl nposedenus sIKkcnepumMenmos u HaobnooeHutl, 0000ueHus U 0opabomKu
ungopmayuu
IIposooumsv ananuz ucnonmHeHuss mpeOo8aHull Ha BbLCOKOM NPOPECCUOHATLHOM
ypogHe
Hcnonvzoeams cywecmsyrowue munosvie peuieHus u uabioHbl NPOeKmMuposanus
NPOCPAMMHO20 0becneyeHus Ha A3vike npozpammuposanus C++
Ananusz 6osmodcHocmelt peanuzayuu mpedo8aHull K npocpamMmMHOMY 0becneyeHuo
Paspabomka, usmeneHue u coenaco8aHue  ApXUMeEKmMypvl HNPOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus: Ha 8bICOKOM NPOGDECCUOHATLHOM YPOBHE
IIpoexmuposeanue cmpykmyp OaHHbIX Ha A3bIKe npocpammuposanus C++x
Paspabomxa cmpykmypul npoepammuozo kooa UC Ha sizbike npoepammuposanus
C++ na svicokom npogheccuonanbHom yposHe
Coop, obpabomka, amanuz u 0000WeHUe pe3YyTbMmamos8 IKCNEePUMEHMO8 U
ucciedosanuil 8 coomeemcmayroueli 001acmu 3HAHUU
Heamenvrocmy, HanpasienHas Ha peuileHue 3a0ay aHAIUMUYecKo20 xapakmepd,
npeononazanuux blO0p U MHO2000pasue akmyaibHblx Cnoco008 peuenus: 3a0ay



HJ/[-2.0IIK-2 Ilpumensem coepemeHHbLII MAmMeMAMUYecKuil annapam npu noCMpoeHuu

3HAMmMys.

ymemy:

glaoems:

Modeneil 8 paznuuHbIX 001aACMAX YeN08e4ecKOll 0eamenabHOCmu
Bosmooicnocmu  cospemennbix U NEPCHEKMUBHBIX — CPEOCME  pa3pabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  npocpamMmHo20  obecneuenus U MexXHOI02UU
npocpamMmuposanus  Ha  Abike  npoepammuposanusi C++  Ha  evicokom
npogheccuoOHaIbHOM YPOBHe
Teopus 6a3 oanHblx
Lenu u 3a0auu npooOUMBLX UCCIE008AHUL U PA3PAOOMOK
Memo0owsl nposedenus IKCnepumMeHmos u HaonodeHutl, 000o0weHus u 0opabomxu
unghopmayuu
Buipabamvieams ~ eapuanmul  peanuzayuu  mpeOoO8aHuil  Ha  A3bIKE
npoepammuposarusi C++ Ha 6b1COKOM NPODECCUOHATLHOM YPOBHE
Hcnonvzoeams cywecmsyroujue munosvie peuieHus u wabioHbl NPOeKmuposanus
NPOCPAMMHO20 0OeCneyeHUs: Had 8bICOKOM NPOGDECCUOHATLHOM YPOBHE
AHnanuz 603modcHocmelt peanuzayuu mpedosaHull K NpocpammHomy 0becneueHur
Paspabomra, usmenenue u coenacosamue apxumexmypvl NpOSPaAMMHOO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus Ha szvike npoepammuposanus C++
IIpoexmuposanue cmpykmyp OaHHbIX HA A3biKe npocpammuposarus C++
Paspabomra cmpyxmypur npoepammnozo xooa UC na sizvike npoepammuposanus
C++ na svicokom npogheccuonanrbHom yposHe
Cobop, obpabomka, aumanuz u 0000WeHUe pe3YIbMamos8 3KCHEPUMEHMO8 U
uccne0osanull 8 coomeemcmayrueli 0oaacmu 3HaHull
Jesmenvrocmy, HanpasienHas Ha peuleHue 3a0ay AHAIUMUYEcKo20 xapakmepd,
npeononazanuux 6b100p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peueHs 3a0ay

HJI-3.0IIK-2 Apcymenmupoeano npumensaem memoosbl RPOCKMUPOBAHUA, PAZPAOOMKU U

3HAMmMb.

ymemy:

graoems:

peanuszayuu NPOZPAMMHBIX HPOOYKMOE U HPOZPAMMHBLIX KOMHJIEKCO8 6

Pa3IUUHbBIX 001ACMAX Ye106e4eCKOll 0esAmeIbHOCMU
Bosmoorcnocmu cywecmayiowetl npoepammHo-mexHu4ecKol apxXumexkmypol
Bosmooicnocmu  cospemennbix U NEPCHEKMUBHBIX — CPEOCmE  pa3pabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  pazpabomku  npoecpamMmMHo20  obecnedenus U MEexXHOI0UU
npOSPAMMUPOBAHUS
Azviku npoepammuposanus u pabomvl ¢ 6a3amu OAHHBIX, 6 MOM HUCTE SA3bIK
npoepammuposanus C++
Hucmpymenmor u  memoovl npoexmuposanus u ousauna HC na s3vike
npoepammuposanus C++ Ha 6b1cOKOM NPOheccuoHanrbHOM YposHe
Lenu u 3a0auu npo8oOUMbIX UCCIe008AHULL U PA3PAOOMOK
Memoovl u cpedcmea nAAHUPOBAHUSL U OPAHUZAYUU UCCTIE008AHULL U PA3PAOOMOK
Memoowsl nposederus sIKkcCnepumMeHmos u HaonodeHutl, 060o0ueHus u 0opabomxu
ungopmayuu
Buipabamuvieams éapuanmul peanruzayuu mpebosanuii
Hcnonvzosamv cyuecmsyoujue munosvie peuieHus U uadioHbl nPoeKmuposanus
npocPAMMHO20 0becneyeHus Ha a3vike npozpammuposanus C++
Bepugpuyuposams cmpyxmypy npoepammHo20 K00d Ha A3blKe NPOSPaAMMUPOBAHUSL
C++ na svicokom npogheccuonanbHom yposHe
Paspabomka, usmeneHue u coenaco8aHue  ApXUMeEKmMypvl HNPOSPAMMHOZO
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneuenus
Paspabomrxa cmpyxmypur npoepammnozo xooa UC na szvike npoepammuposanus
C++ na svicokom npogheccuonanrbHoM yposHe



Bepugurkayus ~ cmpykmypul  npoepammuoco  kooa HMC  omHOcumenvHo
apxumexmypot UC u mpebosanuii saxazyuxa k UC

Coop, obpabomka, amanuz u 0000WeHUe pe3YyTbMaAmos 3SKCNePUMEHMO8 U
ucciedosanuil 8 coomgemcmaeyoujeti 001acmu 3HaAHUlL

Hesamenvrocmy, HanpasienHas Ha peuleHue 3a0ay AHAIUMUYEcKo20 xapakmepd,
npeononazanuux 6b100p U MHO2000pa3ue aKmyaibHblX CHOCOD08 peueHs 3a0ay

K-3 Cnoco0eH mnpuMeHITb COBpeMeHHble HH(POPMALMOHHbIE TEXHOJOTHU TPHU
NPOEKTHPOBAHUHU, PeaTN3aUNH, OLlEHKEe KaYecTBa U aHAJN3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKUX Mojelieid u(Wjiu) MporpaMMHOro odecneveHus JJisi pelieHust
3a7a4 B Pa3JIMYHbIX PeAMETHBIX 00J1aCTAX

HJT-1.1TK-3

3HAMmMys.

ymemn.

graoems:

HJT-2.1TK-3

3HAMmMys.

Hcnonv3yem cospemenHble peuieHUs U MeXHON02UU RPOEKMUPOBAHUA NPU
paspadomke npopammHo2o obecneyeHus
Boszmooichocmu  cospemenuvix U nepcnekmusHviXx  cpeocme  pazpabomiu
NPOCPAMMHBIX  NPOOYKMOS, MEXHUUECKUX Ccpedcms, 6 mMOM Hucie s3blK
npoepammuposarus C++
Memoodonocuu  paspabomku  npoepamMmHo2o  obecnevenus U MeXHOI02UU
NpoOCPAMMUPOBAHUSL HA A3blKe npocpammuposanus C++
Ipunyunet nocmpoenusi apxumexmypvl NPOSPAMMHO20 0OecneyeHus U GUuobl
apxumexmypul npoSpaAMMHO20 0becneyeHus
Memoowbl u cpedcmea npoexmuposanusi NPOSPAMMHBIX UHMeEPelico8 HA 8bICOKOM
npogheccuoHatbHOM YpoeHe
Azviku npoepammuposanusi u pabomsl ¢ 0a3amu OAHHBIX, 8 MOM HUCILE S3bIK
npoepammuposarnus C++ na evicokom npogheccuonarbHoM yposHe
HUncmpymenmuol u memoowl npoexmuposanus u ousavna MC
Cospemennvie 00beKMHO-OPUEHMUPOBAHHBIE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucre s3vik npoepammuposanusi C++ na eblcokom npogeccuonanbHom yposne
Coepemennvie cmpyKmypHvle s3bIKU NPOSPAMMUPOBAHUS, 68 MOM YUCTe A3bIK
npoepammuposanus C++
Memoowl ananuza u 0600wWeHUs OMeUeCmMBEHHO20 U MeXCOYHAPOOH020 ONbIMa 8
coomeemcmayroweli 0oaacmu uccie008aHull
Buipabamuvisame sapuanmul peanuzayuu mpebdosanuii
Koouposamo na sizvixax npoepammuposanus Ha szvike npocpammuposanus C++
HA 8b1COKOM NPOGHeCcCUOHATIbHOM YPOBHE
Bepuguyuposame cmpykmypy npoepammnoco Kooa Ha si3blKe NPOcPaAMMUPOBAHUSL
C++
Paszpabomxka, usmenenue u coenacosanue apXumexkmypvl NHpPOSPAMMHOSO
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOSPAMMHO20
obecnevenus
IIpoexmupoeanue npocpammuvix unmepgeiicos Ha sA3bIKe NPOSPAMMUPOBAHUS
C++
Paspabomxa cmpyxkmypwul npoepammnozo kooa UC Ha a3vike npocpammuposarus
C++ na svicoxom npogeccuonanvrom yposie
Bepugurxayus  cmpyxmypor  npoepammuoco  xoda HC  omHocumenvuo
apxumexmypwvl UC u mpebosanuti saxaszuuxa k UC
Yempanenue obnapysicennvix Hecoomeemcmaui
Hcnonv3zyem cospemeHnHble A3bIKU U CUCHIEMbL  NPOZPAMMUDPOBAHUS,
mMexHOoI02UuU NPOEKMUPOBAHUA RPOCPAMMHO20 0DecneyeHus
Boszmooicnocmu  coépemennvix U NEPCNEeKMUBHbLIX — CPeOCmE  pa3padbomku
NPOSPAMMHBIX NPOOYKMOS, MEXHUUECKUX CPedCm8
Memooonocuu  paspabomxu  npocpamMmMHoO20  obecnedeHuss U  MEXHOA02UU
npoCpamMMUupoBaHusl



Ipunyuner nocmpoenusi apxumexkmypvl HpPOSPAMMHO20 0OOecneyeHusi U Guobl
apxumeKmypbul npocpaAmMMHO20 0becnederus
Memo0si u cpedcmea npoexmupo8aHus NPOZPAMMHBIX UHmMepghelicos, 8 MoM yucie
361K npoepammuposanusi C++
A3viku npocpammuposanusi u pabomsl ¢ 6azamu OAHHBIX, 8 MOM UYUC]E A3bIK
npoepammuposanus C++ Ha 6bicokom npogheccuonanrbHoM yposHe
Uncmpymenmol u memoowt npoexmuposanusn u ouzatna UC, 8 mom uucie s3vlk
npoepammuposanus C++
Coepemennvie 06bEKMHO-OPUEHMUPOBAHHbIE A3bIKU NPOCPAMMUPOBAHUSA, 8 NMOM
yucie A3vik npoepammuposarus C++ na 6b1coKOM NPogeccuonHarbHoM yposHe
Coepemennvie cmpyKmypHvle sA3bIKU NPOSPAMMUPOBAHUS, 6 MOM YUCTe SA3bIK
npoepammuposanus C++ Ha 6b1cOKOM NPogheccuoHanrbHOM yposHe
Memoowvl ananuza u 00006WeHUs OMEYEeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

ymemy: Buipabamvisame sapuanmul peanuzayuu mpebosanuil
Koouposamv mna sazvikax npocpammuposanusi, 6 mMOM uUcie HA A3bIKE
npoepammuposanusi C++ Ha 8blcOKOM NPOpeccUoHaNbHOM YPOSHE
Bepuguyuposame cmpyxmypy npoepammno2o Kooa Ha A3blKe NPOSPAMMUPOBAHUSL
C++

enademsn: Paspabomra, usmenenue u coenacosamue apxumexmypvi NpOSPAMMHOSO
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NpPOSPAMMHO20
obecneyeHus: Ha 8bICOKOM NPOGDECCUOHATLHOM YPOBHE
IIpoexmupoeanue npocpammuvix unmepgelicos Ha sA3bIKe NPOSPAMMUPOBAHUS
C++
Bepugurxayus  cmpyxmypor  npoepammuoco  kooa HC  omnocumenvHo
apxumexmypol UC u mpebosanuti 3axazuuxa x HC, 6 mom uucne sA3biK
npoepammuposarus C++
Yempanenue obnapyscennvix necoomeemcmeuii

TunoBbie KOHTPOJIbHBIC 3aJaHUS WM HHBIE MATePHAJIbl, HEO0X0AMMBbIE 1JIsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XapaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIIHI B po1ecce OCBOCHNUS 00pa30BaTeIbHOI NPOrPaMMblI

TunoBbie KOHTPOJIbHbBIC 3aJaHUA:

1. Onucars (yHKIHIO, KOTOpas BCTaBIs€T B CHMCOK L 3a mepBbIM BXOXJAECHHEM
snemeHTa E Bce anmemenThl ciucka L1, ecniu E BxoauT B L.
2. Onucats QyHKIHIO, KOTOpast (OpMHUPYET CIHUCOK L, BKIIFOUMB B HETO MO OJTHOMY

pa3y 3JIEMEHTBI, KOTOpPbIE BXOJIAT B OAMH M3 crnuckoB L1 u L2, HO B TO ke BpeMsl HE BXOJST B
JIPYroi U3 HUX;

3. Onucath (YHKIUIO, KOTOpas TMOACUYMTHIBAET KOJIWYECTBO YHUCEN crmucka L, y
KOTOPBIX TepBasi U MOCIeAHs s udpa COBMaIAIOT.

4. Onucath (QYHKIHIO, KOTOpas BBIYHMCISET 3HAYCHHE MHOTOWIEHA B HEKOTOPOH
LEJIOYNCIEHHON TOUKE.

5. Jana  moclieoBaTENbHOCTh  IEJIBIX  YMCEN, OKAHYMBAIOWIAACS  HYJEM.
CdopmupoBaTh JBYHANpaBICHHBIM CIHCOK HAa OCHOBE JaHHOW mMocieioBaTelbHOCTH. Hailth
KOJIMYECTBO AJIEMEHTOB, 3HAUEHUS KOTOPBIX OOJbIIE 33 JaHHOTO.

6. Jlana  mocleoBaTENbHOCTh  IEJIBIX ~ YWCE, OKAHYMBAIOMIASACS  HYJEM.
CdopmupoBaTs IByHANPaBICHHBIN CIIMCOK HA OCHOBE JAHHOU MOCIIEI0BATEILHOCTH. Y IaJUTh U3
CITMCKA BCE MAaKCUMAJIbHBIE DJICMEHTHI.

7. Jana  moclieoBaTENbHOCTh  LEJIBIX  YKCET, OKAaHYMBAIOLIASACA  HYJEM.
CdopmupoBaTh JIBYHAIpaBICHHBIM CIHCOK HAa OCHOBE JAaHHOW IOCJIEIO0BATEILHOCTH.



Pacnonoxurs OTpULATCIIBHBIC DJICMCHTBI BHAYAJIC CITUCKA C COXPAHCHUEM X UCXOAHOTO ITOPAaKa
BBOJA.

8. Jlana  mocnenoBaTedbHOCTh  IIENIBIX ~ YKCEd, OKAaHYMBAIOIIAACA  HYJIEM.
CdopmupoBaTh  OJHOHAINPABJICHHBIH  KOJBIEBOH  CIHCOK  HAa  OCHOBE  JaHHOU
MOCIIE0BATEIHLHOCTH. Haiitun B CITUCKE HauboJee JUTMHHYIO yOBIBAIOIIYIO
MOJIIOCIIEJOBATEIBHOCTb.

9. Jlana  mocnenoBaTelbHOCTh  IIENIBIX  YMCEd, OKAaHYMBAIOIIAACA  HYJIEM.

ChopmupoBaTh ~ OIHOHANpPABICHHBIM  KONBIEBOW  CIHCOK  HAa  OCHOBE  JIAHHOM
nocienoBarenbHocT. Halitu B crivcke HanOosiee JUIMHHYIO MOANOCIE10BAaTEIbHOCTD, JIEMEHThI
KOTOPOH MEHBIIIE CPEAHETO apu(PMETHUECKOTO 3HAYSHU I BCEX DJIEMEHTOB CITUCKA.

10.  /lana mocienoBaTeIbHOCTh LENBIX YMCEN, OKaH4YMBaromascs Hyiaem. Hamucatsb
IIPOrPaMMHYI0 PEAIN3ALUI0 XPAHEHUS JAHHOU IIOCIEN0BATEIbHOCTH B BUJIE AEPEBA JIBOUYHOIO
noucka. Hanmucars pyHKIMIO, TOJCUNTHIBAIOLIYIO CYMMY 3JIEMEHTOB JI€PEBA.

11.  [dana mocneaoBaTelbHOCTh LEJIBbIX YMCEN, OKaHuMBaromasics HyjgeM. Hamucate
IIPOrPaMMHYI0 pealM3alii0 XpaHEHHUs JaHHOU I0CIEeI0BAaTEIbBHOCTH B BUJE JIepeBa JBOMYHOTO
noucka. Hamucarp pyHKIMIO, KOTOpasi HAXOIUT HAUOOJIBIIHIA SIIEMEHT JepeBa.

12.  Jlana mocienoBaTelbHOCTh LIEJIBIX YHCEJI, OKaH4YMBarolascs Hyjem. Hamucatb
IIPOrPaMMHYI0 PEAIN3ALUI0 XPAHEHNS JTAHHOW IOCIEA0BATENIbHOCTH B BUJIE J€PEBA JIBOMYHOIO
noucka. HaliTu KolMuecTBO JIMCTHEB IepeBa.

13. Kaxxnast 3anmuch TeKCTOBOro (aiijia COOEp’KUT TEKCT Ha aHIJIMICKOM f3BIKE.
Tpebyercs HanucaTh IPOrpaMMy, KOTopas Ul Kax 101 3anucu ¢aitia 6yaer onpeaesTh, MOKHO
JU TEpecTaBUTh JIATUHCKUME OYKBBI Ka)JIOM 3allUCU TaK, YTOObI MOJYYMJICS NAIUHIPOM
(maqMHOPOM YMTAaeTCs OJMHAKOBO CJIE€BAa HANpaBO M ClpaBa HaleBo). B BbIxogHOM daiine
3anucath oTBeT «Jla» nnu «Her», a B cirydae oreeta «/la» — emie u caM IOJIy4eHHbIN NaIUHAPOM
(mepBblii B ai1(haBUTHOM TTOPSIIKE).

14. Kaxxnass 3amuch BXOJIHOTO TEKCTOBOTO (haiijia COACPKUT TMOCIEAOBATEIBHOCTD
udp. Hanucars nporpammy, kotopast Hudpbl, BCTpeyaroliyuecs: BO BXOAHOH 3alKcH, B MOPsIKe
YBEJIMYEHHUSI YaCTOThl UX BCTPEYAEMOCTH BBIBOJUT B COOTBETCTBYIOILIYIO 3alMCh BBIXOJHOIO
¢aiina. Ecau kakue-To nugpbl BCTPEYarOTCsl OIMHAKOBOE YKHCIIO pa3, OHU BBIBOJSATCS B MOPSIKE
BO3pAaCTaHUs.

15.  Jlan nemouucieHHbI BekTop pa3Mmepa N. BblUuCINTE MUHMMajbHOE 3Hau€HHUE
AJIEMEHTOB BEKTOPA; YMHOXKHTH KaX/bIil 2JIEMEHT BEKTOpa Ha 5 M J100aBUThH B KOHEIl BEKTOpa
DJIEMEHT, PABHBIN BBIYMCIEHHOMY MUHUMYMY.

16. CdopmupoBats MHOXeECTBO U3 20 ciiydaitHbIX yucen. OnpenenuTh, BXOIAT JU B
3TO MHOKECTBO 2 3aJJaHHbIX I10JIb30BATEIEM YHCIIA.
17. [ana crpoka. Ecim jyiHa CTpOKM HEYeTHA, TO YAAIUTHh CPEAHUI CUMBOJI, MHAYE

BCTaBHUTb B CEPEIUHY CTPOKHU «abey.

18.  Jlama ctpoka. Ecnu B cTpoke OosbIe IByX UQP, TO YAATUTD IIEPBBIA U MOCTETHUHA
CUMBOIJIBI CTPOKH,

19. JlaH cBsI3aHHBIN HEOPUEHTUPOBaHHBIN rpad. HaliTi ki MakcuMaabHOU JJIMHBI.

20. JlaH cBsI3aHHBII HEOPUEHTHPOBAHHBINM HarpykeHHbIN rpad. Halitn MuHMManbHOE
OCTOBHO€ JIEPEBO.

TunoBbie 3a1a4YM Uil CAMOCTOATEC/IBHOI'O PCIICHUA

1. Onucath QyHKIHIO, KOTOpask IEPEBOPAUNBACT CIHCOK L, T.€. H3MEHSET CCHUIKHU B
ATOM CIHCKE TaK, YTOOBI €T0 3JIEMEHTHI OKA3aJIMCh PACIIOJIOKEHHBIMHI B 0OPaTHOM TOPSIIKE;

2. Ornucath QyHKIHIO, KOTOpask MOJICYMTHIBAET YUCIIO BXOXKIEHUH snemenTa E B
crimcok L.

3. Onucath QpyHKIHIO, KOTOpas (GOpMUPYET CIHUCOK L, BKIIOYMB B HETO 11O OJTHOMY
pa3y 2JIEMEHTHI, KOTOPBIE BXOJAT XOTsI ObI B 0iUH W3 ciuckoB L1 u L2;

4. Onucath QyHKIHIO, KOTOpask yaasieT U3 HeMyCThIX CIIOB crucka L ux mepsbie

OYKBEI.



5. Onucatb QyHKIHIO, KOTOpast POPMUPYET CIIHCOK L, BKIFOYMB B HETO 1O OJTHOMY
pa3y 2JIEMEHTHI, KOTOPhIE BXOAST OAHOBPEMEHHO B 00a crimcka L1 u L.2;

6. Onucarb QyHKIUIO, KOTOPAst OMPEACIISIET KOJUYECTBO CIIOB B HEITYCTOM CITUCKE
L, OTIMYHBIX OT IOCICIHETO.
1. Onucatb QyHKIUIO, KOTOpast 00bEAMHSIET JIBA YIOPSIOYCHHBIX TTO HEYOBIBAHUIO

crucka L1 u L2 B oiuH ynops1I04eHHBIN 110 HEYOBIBAHUIO CITUCOK, MEHSISI COOTBETCTBYIOIIUM
o6paszom ccbutku B L1 u L2 1 mpucBoMB MosydeHHBIN CIIUCOK mapameTpy L1.

8. Ornucath GyHKIMIO, KOTOpas B ciircke L 3ameHseT nepBoe BXxoxkaeHue crmcka L1
(ecru Takoe ecTh) Ha CucoK L2.

9. Onucare (QyHKIHIO, KOTOpas TMPOBEpPSET HA PABEHCTBO JIBA MHOTOYJICHA
(yka3bpiBaeTcst KOO(DPHUIIMEHT U CTEIEHb KaXKI0TO 2JIEMEHTA).

10.  Ommcarp HYHKIUIO, KOTOPAsi CTPOUT MHOTOWICH P — CYMMY MHOTOWICHOB U T

11. Jlama TOCJIEOOBATENBHOCTh  IEJIBIX  YWCEN, OKAHUYUBAIOIIASACS  HYJIEM.

CdopmupoBaTh JBYHAIIPABICHHBIA CIIMCOK HA OCHOBE MAHHOW TMOCJEeNOBaTEIbHOCTH. HaiTu
3HAYE€HHE MUHUMAJIBHOTO JIEMEHTA B CIIUCKE.

12.  Jlama TOCHEOOBATENBHOCTh  IEJBIX  YWCEN, OKAHYUBAIOIIASACS  HYJIEM.
CdopmupoBaTh JABYHAIPABICHHBIM CIIMCOK Ha OCHOBE NaHHOW mocieaoBaTenbHOCTH. Haiitu
3HAUEHUE CPEAHETO apU(PMETHICCKOTO HEYETHBIX OTPUIATEIILHBIX JIEMEHTOB.

13. Jlama mocienoBaTeNbHOCTh — IENBIX  4YHMCE, OKAaHYMBAIOIIAsCA  HYJEM.
CdopmupoBaTh JBYHAIPABICHHBIA CIMCOK HA OCHOBE JAHHOW TOCienoBaTeIbHOCTH. Haiitn
KOJIMYECTBO IMOBTOPSIOLIMXCS DIIEMEHTOB.

14. Jlama mocienoBaTE€NbHOCTh  LEJIBIX  YMCEI, OKAaHYMBAIOIIAACAd  HYJEM.
CdopmupoBaTh JBYHAIPABICHHBIM CIIMCOK Ha OCHOBE MAHHOW MoOcjenoBaTelbHOCTH. HaiiTu
KOJINYECTBO HEMOBTOPSOIINXCS YETHBIX 3JIEMEHTOB.

15. Jlama mocienoBaTeNbHOCTh  IENBIX  YHCET, OKaHYHMBAIOMIAsCS  HYJEM.
CdopmupoBaTh JBYHANpaBICHHBIM CHUCOK Ha OCHOBE JIaHHOW IOCIIEOBATEIHHOCTH.
YHopsAa0YUTh SJIEMEHTHI CIIUCKA MO YOBIBAHHIO.

16. Jlama TOCHEOOBATENBHOCTH  IEJIBIX  YWCENl, OKAHYMBAIOIIASACS  HYJIEM.
CdopmupoBaTh ABYHAIPaBICHHBII CIHCOK Ha OCHOBE JaHHOMW MocienoBatenbHocTU. [Ipoxos
CIIMCOK CJieBa HAIpaBo, IOCJIE KaXJIO0ro BTOPOro 3JEMEHTa J00aBUTh JJIEMEHT, 3HAu€HUE
KOTOPOTO €CTh Pa3HOCTh JBYX NPEABIIYIIUX HIEMEHTOB.

17. Jlama mocienoBaTeIbHOCTh  IENbIX  4YHMCET, OKAaHYMBAIOIIAsCid  HYJEM.
CdopmupoBaTh IByHANpPaBICHHBINA CIIMCOK HA OCHOBE JAHHOM MOCIIEI0BATEILHOCTH. Y IaJUTh U3
CIIMCKA BCE 3JIEMEHTHI C HEYETHBIMU 3HAYEHUSIMU.

18. Jlama mocienoBaTeNbHOCTh  IENBIX  YHMCET, OKAHYMBAIOIIAACA  HYJEM.
ChopmupoBaTh JIBYHANpaBICHHBIM CIHCOK HAa OCHOBE JAaHHOW IOCJIEIOBATEILHOCTH.
Ornpenenutb, €CTh JIU B CIIUCKE JIBa PABHBIX 3JIEMEHTA, PACIOJI0KEHHBIX HA IMAMETPE KOJIbLA.

19. Jlama TmoOCHEOOBATENBHOCTh  IEJBIX  YWCENl, OKAHYMBAIOIIASACS  HYJIEM.
CdopmupoBaTh  OJHOHAINPABJICHHBIH  KONBIEBOM  CIHCOK  HAa  OCHOBE  JAaHHOU
nocyenoBaTeabHOCTH. OmnpeneanuTh, MOKHO JM pPa3AeliuTh CIHCOK Ha JIBE€ YacTU C PaBHBIM
KOJINYECTBOM JJIEMEHTOB TAKUX, YTO CYMMBI UX 3JIEMEHTOB PaBHBI.

20. Jlama TmOCTIENOBATEIBHOCTh  IIENBIX  YHCEN, OKAaHYMBAIOUIAsCS  HYJIEM.
CdopmupoBaTh  OJHOHAINPABJICHHBIH  KONBIEBOM  CIHCOK  HAa  OCHOBE  JAaHHOU
nocinenoBarenbHocTH.  Hailltu B crnucke  Haubosee  IIMHHYIO — BO3pPAacTaIOLIYIO
MOAMNOCTIEA0BATEIbHOCTb.

21.  Jlama TOCTIENOBATEIBHOCTh  IIENBIX  YHCEN, OKAaHYMBAIOUIAsCS  HYJIEM.

CdopmupoBaTh 1ByHAIIPaBICHHbII KOJIBIIEBOM CIMCOK HA OCHOBE JaHHOW MOCIEI0BATEIbHOCTH.
Haiitu B crincke Hambosee JIMHAYI0 CHMMETPUYHYIO TTOAMOCIEA0BATEIbHOCTD.

22. Jlana 1OCNeNOBATEIbHOCTh  IIENBIX  YHMCEN, OKaHYMBAIOLIAsCd  HYyJIEM.
CdopmupoBaTh ABYHAIIPABIECHHBIN KOJIBLEBOI CIMCOK Ha OCHOBE JJAHHOW MOCJIEI0BATEIbHOCTH.
Haiitu B cniucke Hambonee JUIMHHYIO IMOJAIOCIIENIOBATEIbHOCTb, COCTOSILYIO M3 JJIEMEHTOB C
HEYETHOU CyMMOH 1Tudp.



23.  Jlana mocienoBaTEIbHOCTh LIENBIX YHCEN, OKaHYMBaromasics HymeMm. Hamumcarts
MNpOrpaMMHyI0 pCain3aliui0 XpaHCHUA ﬂaHHOﬁ MOCJICAOBATCIIBHOCTU B BUJAC ACPCBA JBOUYHOI'O
noucka. Harmucare QyHKIMIO, KOTOpas HAXOAUT HAMMEHBIINI YSTHBIN 3JIEMEHT JIepeBa.

24, JlaHa mocnenoBaTebHOCTh LENBIX YHUCEN, OKaH4yuBaromascs Hylem. Hanucarb
NPOTrPaMMHYIO PEAIN3aIMI0 XPAaHEHHS JaHHOH MOCIIEI0BATEIbHOCTH B BH/E AEPEBA JIBOMYHOTO
IMOMCKA. 3aMEHUTD YETHBIE JIEMEHTHI ACPCBa HYJICM.

25.  Jlana mocienoBaTeIbHOCTh LENIBIX YHCEN, OKaHYMBaromascs HyideMm. Hammcats
MNpOrpaMMHyI0 pCain3allui0 XpaHCHUA ﬂaHHOﬁ MMOCJICAOBATCIIBHOCTU B BUAC ACPCBA ABOUYIHOI'O
noucka. Hamucare QyHKIMIO, KOTOpast BBIBOIUT Ha 9KPaH 3JIEMEHTHI U3 BCEX JIMCTHEB JIEPEBa.

26.  Jlana mocienoBaTEIbHOCTh LEJIBIX YHCEN, OKaHYuBaromascs Hyiaem. HanucaTs
NPOTrPaMMHYIO PEAIN3aIHI0 XPAaHEHHS JaHHOH MOCIIEA0BATEIbHOCTH B BH/E AEPEBa JIBOMYHOTO
noucka. Hammcath ¢GyHKIMIO, KOTOpas OmpezenseT IriIyOuHy (YpOBEHb) 3aJaHHOTO AJIEMEHTa
nepeBa, HH(GOpMaMOHHOE M0JIe KOTOPOTo PaBHO 3aJaHHOMY 3HAYECHUIO, ¥ BO3BpalIaeT —1, eciu
TaKOT'O 3JIEMEHTA HET.

27.  Jlana mocieoBaTeIbHOCTh LENIBIX YHCEN, OKaHYMBaromascs HyiaeMm. Hanmcats
MMPpOrpaMMHYIO pCain3allui0 XpaHCHUA HaHHOﬁ MMOCJICAOBATCIIBHOCTU B BUAC ACPEBA JBOUYHOI'O
noucka. Hamucare QpyHKIMIO, KOTOpas HAXOAMT MIIyOUHY JiepeBa.

28.  Jlana mocienoBaTeIbHOCTh LEJIBIX YHCEN, OKaHYMBaromascs HyiaeMm. HanucaTs
NPOTrPaMMHYIO PEAIN3alMI0 XPaHEHHs JaHHOM MOCIIEI0BATEIIBHOCTH B BHJIE JIEPEBa JIBOMYHOTO
noucka. Hamucare ¢yHKIHio, KoTOopas Mo 3aJaHHOMY YHCIY N ONpPEIeNsieT KOJIMYECTBO BCEX
BEPIIMH, HAXOSIIIUXCS HA YPOBHE C HOMEPOM N B IepEBE.

29.  Jlan ogHOMEpHBIH MaccuB. OTCOPTUPOBATH MAaCCHUB, HCIIOJIB3YSl IEPEBO ABOUTHOTO
IIOMCKA.

30.  Jlana mocienoBaTebHOCTh CUMBOJIOB. OTpeIenuTh YacTOTY BXOKICHUS KaXKI0TO
13 CUMBOJIOB B IIOCJIEZI0BATEBHOCTD, UCIOJb3Ysl IEPEBO ABOMYHOIO ITOUCKA.

31.  JlaHa mocnemoBaTeIbHOCTh LENBIX YUCEN, OKaHYMBAMOIascs Hyiaem. Hamwmcats

MPOrPaMMHYIO peanu3aliio XpaHeHHs JaHHOW TOCIeI0BaTeIbHOCTH B BHJIE JI€PEBA JIBOUYHOTO
noucka. BeiBecTu KOJIMUECTBO BEPIINH J€pEBa, 3HAUEHHE KOTOPHIX HE KPAaTHO 3a/IaHHOMY YHCITY
K.

32.  JlaHa mOCIEIOBATEIbHOCTh IENbIX YUCEN, OKaH4YMBAroOmascs Hyiaem. Hammcatp
IPOTPaMMHYIO peaH3aliio XpaHEeHUs JaHHOW TOCIIE0BaTEIbHOCTH B BUJIE JiepeBa JIBOMYHOTO
noucka. HaliTu cymMMy HEUETHBIX 3HAUEHUH BCEX JINCTHEB JIEPEBA.

33.  JlaHa mocnenoBaTeIbHOCTh LENbIX YHUCEN, OKaH4YMBaromascs Hyiaem. Hamucatb
IPOrpaMMHYI0 peaNu3aliio XpaHeHHsl JaHHOW MOCIeI0BaTeIbHOCTH B BUJE JIepeBa JBOMYHOTO
MIOUCKA.

34.  PaamoTeneckoll MBITaeTCs MoydyaTh U aHAIM3UPOBATh CUTHAIBI U3 KocMoca. Bcee
CUTHAJIbI MPEJICTABIISAIOTCS B BUJE BELIECTBEHHOI'O HEOTPULATENBHOIO YHMCIA U COXPAHSAIOTCS
MOCJIEIOBATEILHO B TEKCTOBOM (haitsie. XapaKTepUCTUKON OMpeNeIeHHOro pailoHa KocMoca
CUMTAETCs YHCIIO, PaBHOE MAaKCHUMaJIbHOMY MPOM3BEACHUIO, KOTOPOE MOXKHO MOJYYHTb,
NEpPEMHOKAasl 3HAUEHUsI CUTHAJIOB, MPUXOAIINX U3 3TOro paiioHa. To ectb TpeOyeTcst BbIOpaTh
TaKO€ HEMyCTOE MOJAMHOXXECTBO CHUTHAJIOB (B HEO MOXKET BOMTHM Kak OJWH CHUTHAN, TaK U BCE
MIOCTYIUBIIIME CUTHAJIBI), TPOW3BEICHUE 3HAYCHUH y KOTOPOTo OyAeT MaKCHMaibHBIM. Ecim
TaKUX MOJMHOXECTB HECKOJIBKO, TO BBIOpaTh MOXHO Jito0oe M3 HUMX. Hamuimmre mporpammy,
KoTopasi OyeT 00pabaThIiBaTh Pe3ynbTaThl SKCIIEPUMEHTA, HAXO/Is1 HCKOMOE ITOMHOKECTBO.

35.  @aiin comepxuT TeKkcT 3akinuHaHud. ['appu IloTrepy HyxHO 3ammdpoBarh €ro
ciemyromuM oopa3om. B kaxaom ab3are ["appu cHadana onpenensieT KOITU4ecTBO OyKB B CaMOM
KOPOTKOM CJIOBE, O0O3HAa4MB TMOJydeHHoe uucio uepe3 K. 3areM OH 3aMeHseT Kaxayro
aHTNUICKYI0 OYKBY B 3aKJIMHAHWU Ha OYKBY, CTOSIIIYIO B aHIJIMiickoM andasute Ha K OykB paHee
(anmdaBUT cuMTaeTCs LUKIWYECKUM, T. €. mepen OykBoil A cTouT OykBa Z), OCTaBUB JIpYTHE
CHUMBOJIBI HeM3MeHHBIMH. CTpouHbIe OYKBBI IIPH 3TOM OCTAIOTCS CTPOYHBIMH, a TPOMHCHBIC —
nponucHbiMU. HamucaTs iporpammy it 'appu [ToTTepa, koTopast Oyner BBIBOAUTH B (haii TEKCT
3amu(pOBaHHOTO 3aKJIMHAHUS.



36.  ®daiin coaepKUT Pe3yJIbTaThl TOJIOCOBAHUS M30MpaTeseil 3a HECKOJIbKO MapTHil, B
BUJIC CIMCKa HA3BaHUI JaHHBIX MapTHid. B kaxo# cTpoke ¢aiina 3anmrcano Ha3BaHUE MAPTUH, 32
KOTOPYIO TMPOTroJIocoBall JaHHBbIA u30uparensb. Ha3BaHue mapTuum MOXKET coAepaThb OYKBBI,
U Qpbl, TPoOENTbl U MPoYre CUMBOJIBL. KomudecTBO mapTuii onpeaensieTcs Ha OCHOBE JaHHBIX
¢aiina. IIporpaMma M0JDKHA BBIBECTH B BBIXOJHOW (halijl CHMCOK Ha3BaHWM BCEX IMapTHH,
BCTPEYAOLINXCS B UCXOJHOM CIHCKE, B MOPSAAKE yOBIBAHUS KOJMYECTBA TOJIOCOB, OTIAHHBIX 32
9Ty naptuio. [Ipu 3ToM HazBaHMe KaX10i MapTUU JTOJKHO OBITh BBIBEIEHO POBHO OJMH pa3, BHE
3aBHCUMOCTH OT TOTO, CKOJIKO TOJIOCOB OBIJIO OTJAHO 32 JAaHHYIO MapTHIO.

37.  BxopaHoii (aiiin COIEPKUT TEKCT, B KOTOPOM HYKHO 3alIM(pPOBATh BCE aHTIIMHCKHE
cioBa. Kaxxnoe cioBo mudpyercst ¢ TOMOIIBI0 HUKIMYECKOTO CABUTA HA JUITMHY 3TOTO CIIOBA.
Hanpuwmep, ecnu juinHa ciioBa paBHa K, kaxkas OykBa B cJI0Be 3aMeHsieTcs Ha OYKBY, CTOSIIIIYIO B
anrauiickom andasute Ha K OykB nanpiie (andaBut cuntaeTcs HUKIMYECKUM, T. €. 32 OyKBOW Z
ctoutr OykBa A). CrpouHble OyKBBI MpPU STOM OCTAIOTCS CTPOYHBIMH, a TPONHCHBIE —
nponucHbiMA. CHMBOIIBI, HE SIBISIONIMECS aHTIUHCKMMH OyKBaMH, HE HM3MEHSIOTCA.
3amupoBaHHBIN TEKCT pa3MECTUTh B BBIXOJIHOM (aiine.

38.  Kaxnmas 3anuche BXOAHOTO (paiiima COOEPKHUT IOCIEIOBATEIHHOCTh CHMBOJIOB.
Hanucatp nporpaMmy, KOTopasi ONpeaensieT, eCTh JIU B 3TOW MOCIeI0BATEIbHOCTU ACCATUYHBIC
udpsel, 1 GopMuUpyeT HauOOIIbIIIEe YUCIO, KOTOPOE MOYKHO COCTaBUTh U3 ATHX Iudp. Bexymmx
HyJIel B uncie ObITh HE TOJDKHO (32 UCKItoueHueM uncia 0, 3amuck KOTOPOTro COAEPKUT POBHO
onny mudpy). Ecnmn mudp Her, mporpamMma moIKHA BBIBECTH B BBIXOJIHOW (haiin cooOmeHue
«NOw, a eciy ecTh — IMOJTYYEHHOE YUCIIO.

39. JlaH UeNOYMCIICHHBIA BeKTOp pa3mepa N. VYBeIMYUTh BCE YETHHIE YHUCIA,
coJieprKalirecs: B BEKTOpE, Ha HCXO/IHOE 3HAYeHHE MEPBOT0 YeTHOTo yrcia. Eciu yeTHble yncna
B BEKTOPE OTCYTCTBYIOT, TO OCTaBUTh BEKTOP 0€3 U3MEHEHUI.

40.  Jlau Bektop A pasmepa N u nensie uncia K u L (1 <K <L <N). IlepecraButs B
00paTHOM TOPSAJZIKE JIEMEHTHI BEKTOPa, pacrosiokeHHbie Mexay anemeHTamu A[K] u A[L], e
BKJIIOYAsi 3TH JIEMEHTHI.

41. JaH nenounciieHHbIl BEKTOp pazMmepa N. YaanuTh U3 BEKTOpa BCE DJIEMEHTHI,
BCTpeyarolecs Oojiee OJHOrO pas3a, W BBIBECTH pa3Mep INOIYYEHHOTO BEKTOpa U €ro
COJIEPIKUMOE.

42.  CoznmaTh MHOXECTBO umcen (set <int>), 3amucarh B Hero 20 pa3TUYHBIX YHCE, a
3aTeM yJIaJuTh U3 MHOXECTBa Bce umcia 6osbie 10.
43.  Cozpatb crnoBapb (map <string, string™>), 3aHeCTH B HEro JECSAThb 3alucei Mo

npuHuuny «Pamunus» — «Ms», mocie yero npoBepuTh, CKOJIBKO JII0/IEH HMEIOT COBIAAAI0IINE
C 3a/IaHHBIM UMsI WK (PaMIIIHIO.

44.  Coszpath cnoBapb (map <string, string>), 3aHECTH B HEro JAECSTh 3amuced 1o
npuHuuny «Pammins» — «msay. Y 1anuTe U3 ciioBaps J0AEH ¢ MOBTOPSAIOIUMUCT UMEHAMH.
45.  Jlan Ha0OoOp LENbIX YHUCET C YETHBIM KOJIMYECTBOM 3JIEMEHTOB. 3allOJIHUTh BEKTOP

V HCXOJHBIMH YHCIIaMU M BBIBECTH BHayalleé BTOPYIO MOJIOBUHY 3JIEMEHTOB BEKTOpa V, a 3aTeM
MEPBYIO MOJIOBUHY (B KaXKI0M MOJOBUHE TOPSJIOK SJIEMEHTOB HE U3MEHSITH ).

46.  Jlan HaOoOp IENbIX YHCEN C YETHBIM KOJMYECTBOM DJIEMEHTOB. 3alOMHHUTH JeK D
MCXOJIHBIMHU YHCJIAMHU M BBIBECTH TEPBYIO TTOJIOBHHY JIEMEHTOB Jieka D B oOpaTHOM mopsizike, a
3aTeM — BTOPYIO TIOJIOBUHY (Tak:ke B 00paTHOM MOPSIIKE).

47. Jlan Habop LENBIX YKCces, KOTMYECTBO KOTOPBIX JAEIUTCS Ha 3. 3alOJHUTH CIIHCOK
L ucxonHbIMU YMcCIaMy M BBIBECTH BHAYalle MEPBYIO TPETh AJEMEHTOB clucka L B uCXoIHOM
MOpsAJIKE, 3aT€M BTOPYIO TPETh AJIEMEHTOB B OOpPAaTHOM MOpPSIKE, a 3aT€M IOCIEIHIOI TPETh
(Takxe B 0OpaTHOM TOPSIKE).

48. Hana ctpoka. 13 BTOpo¥ MOJTOBUHBI KAXKI0W CTPOKU YAUIUTH BCE «. ).
49.  Jlana ctpoka. Ecnu anmuHa CTpOKH Y€THA, TO BCTABUTH B CEPEIMHY CTPOKH MEPBBIN
CHUMBOJIL.

50.  Jlana ctpoka. 3aMEHUTh B CTPOKE BCe U(PHI HAa IEPBYIO OYKBY CTPOKH.



51. Hana ctpoka S. CKITI0YUTh U3 CTPOKHU TPy CHMBOJIOB, PACTIOJIOKEHHBIE MEXKITY
ckoOkamu ( , ). Camu CKOOKHM TOXe JTOJKHBI ObITh MCKIIoueHbl. [Ipeamonaraercsi, 4To BHYTpU
KaXKI0U mapbl CKOOOK HET IPYTHX CKOOOK.

52.  Jlana ctpoka. Eciu OykBa «a» BXOAUT B IEPBYIO MOJIOBUHY CTPOKH, TO BCTABUThH B
HaYyajo CTPOKHU «abCy», MHAYe YIAIUTh IEPBbI CUMBOJI CTPOKH.

53.  JlaH cBsi3aHHBIIl HEOPHEHTUPOBAHHBIN HarpyxeHHslid Tpad. Halitu nBe Hanbonee
yJlaJIeHHbIE BEPLIMHBI.

54.  Jlau cBsi3aHHBI HEOPUEHTUPOBAHHBIN Tpad. ONpeaeanTb, €CTh U B HEM LIUKIL.

55. JlaH cBs3aHHBIN HEOPUEHTHUPOBAHHBIM HArpyXeHHbIH rpad. Halitu kpartvaiiiiee

paccTosiHME MEXIy BCEMH IMapamMu BepiuuH. JlaH CBSI3aHHBIH OPHEHTHPOBAHHBIA Tpad.
OnpenenuTsb, ONUCHIBAET JIU JaHHBIN rpad) OTHOIIECHHE YACTUYHOTO MOPSKA.

56. Jlan cBsi3aHHBIA OpUEHTHPOBAaHHBINA Tpad. OmnpenenuTb, ONUCHIBACT JIM JaHHBINA
rpa¢ OTHOLIEHHE JIMHEHHOTO MOpsAIKa.
o7, Jlan HeopueHTHpOBaHHBIN rpad. HailTu KOMIIOHEHTY CBS3aHHOCTH C HAaHOOIBIIUM

KOJIMYCCTBOM BCPIIIHH.

3ayeTHO-IK3aMeHAIHOHHbIE MaTepuajbl Jsi NPOMEXKYTOYHOH aTTecTaluu
(3x3ameH/3a4eT)

BOl'lpOCl)I AJIS MOATOTOBKH K 3K3aMEHY

Crioco0Obl Opranu3anuy pacripeaeIeHus TaMsI T

JluHaMuyeckue CTpYKTYphl JaHHBIX

Knaccugukanus TMHAMHUYECKUX CTPYKTYP JaHHBIX
OpnHoHarnpaieHHbIE (OTHOCBSA3HbIE) CIIUCKH

BcraBka snemMeHnTa B OJHOHANPABICHHBIN CITHCOK

VY naneHue 3JeMeHTa U3 OJIHOHAIIPABIIEHHOI'O CIIUCKA
JIByHamnpaBieHHbIE (IBYCBSA3HbBIE) CITUCKH

VY nanenue >neMeHTa U3 IBYHAIIPABIEHHOIO CIIUCKA

BcraBka snemMeHTa B IByHanpaBJIeHHBIN CIIACOK

0. Pexypcus B CBA3HBIX CITUCKaX

11. Konbuessie ciucku

12. Crexu

13. Peanmm3zamus cTeka ¢ MOMOIIBIO OJTHOMEPHOTO MacCHBa

14. Peanu3zanus cTeka ¢ MOMOIIbIO TUHAMUYECKUX CTPYKTYpP JaHHBIX
15. Ouepenun

16. Peanu3zanus oyepenu ¢ MOMOIIBIO OJHOMEPHOI'O MacCUBa

17. Peanu3zanus odepeny ¢ MOMOIIBIO JUHAMUYECKUX CTPYKTYP JTaHHBIX
18. JlepeBbst. OCHOBHBIE IOHSATHUS

19. bunapusie nepeBbs. Knaccudukanms OnHapHBIX 1epEeBbEB

20. OOxo[bI epeBLEB

21. JIBomuHOe nepeBo moucka. [ToctpoeHwue.

22. Tloroku BBOjA U BhIBoJA. CTaHAapTHBIC TOTOKU B C++.

23. bazoBslii (haitnoBsIii BBOX U BEIBO. by(hepr3oBaHHBIN BBIBOA

24. Pexumsbl oTKpbITHA (haitnoB. Paiinosslil ykazatens. [Ipsmoii goctyn k daiinam
25. CrangaptHas 6ubnmmoteka madmoHoB (STL)

26. Knacc string. OcHOBHbIE (DyHKITHH

27. Kownteiinepbl. OCHOBHBIC TIOHATHS. BHUIBI KOHTEHHEPOB.

28. UrepaTtopsl. O0bsIBIIEHHE U UCIIOJIB30BaHUE UTEPATOPOB. [Ipsimblie 0 0OpaTHBIE UTEPATOPHI.
29. Komnreiinep vector. OCHOBHBIE (PyHKIIHH PabOTHI ¢ VECtor

30. Konreitnep deque. OcHoBHBIE (yHKIMH padoThI ¢ deque

31. Komnreitnep list. OcHoBHBIE (yHKIMK paObOTHI C list

BOoo~NoORWDNE



32. Kowureitnep forward list. OcHoBHbIe GyHKIMK padoTsl ¢ forward_list
33. Kounreitnep stack. OcHoBHBIE QyHKIIMHU paboThI ¢ Stack

34. Konreitaep set. OcHoBHBIC (QYHKITMH pabOTHI ¢ Set

35. Kownreitnep map. OcHoBHble QPyHKIIMH pabOTHI ¢ Map

36. I'padul. OcHoBHbIe oHATHSA. CrTOCOOBI IpeicTaBIeHus rpada

37. I'padwr Iouck B rmyouny

38. I'padswr. [Touck B mupuny

39. Anroputwm [leiKcTphb

40. AnroputMm Droiina

41. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO AepeBa. Anroputm Kpackana
42. TlocTpoeHue MUHUMAIILHOTO OCTOBHOTO JiepeBa. Anroputm [Ipuma

4.2 Metoanueckue MaTepualibl, ONpeaesiiome Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB MW (MJIH) ONBITA JAEATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(opMupoOBaHUA KOMNETEHUM

MeToauuyecKkue PE€KOMEHIAUH, onpeaeadomume nmpoueaypsl OICHUBaAHUA
BBINNOJTHCHHUA KOHTPOJbHBIX 3anaﬂm"4:

3a/1laHHe CUUTACTCS BBIMOJHEHHBIM IIPH BBITIOJIHCHUH CIICTYIOIINX YCIOBHIA:

- mpeiocTaBiieH ucxoaubii ko Ha C++ B cpexe Visual Studio

- IPOJIEMOHCTPUPOBaHA PabOTOCIIOCOOHOCTh MPOrPAMMBI

- CTYACHT IIOHUMACT I/ICXOI[HI)II71 KO U OTBCYACT HA BOIIPOCHI I10 €TI0 OpraHu3aiuu.

MeTtoauyeckue peKOMeH/ 1AM, ONpe/ie/isiiolue NPoueayphbl OlleHUBAHNUS HA 3a4eTe:

IIpouenypa npomMexyro4yHOW aTrTrecTallid IPOXOAUT B COOTBETCTBUU C IlomoxkeHueM o
TEKYIIeM KOHTpOJIE€ W IMPOMEXYTOuHOM arrtectauuu obOydaromuxcsi PI'BOY BO «KyoI'Vy.
HtoroBoit Qopmoii KOHTpoist cHOPMUPOBAHHOCTH KOMIIETEHLMH Yy 0Oydarommxcs IO
JUCLIUIUIMHE SBIISETCS 3a4eT U 3k3aMeH. CTyJeHThl 005S3aHbl MTOJIYUYUTh 3a4€T B COOTBETCTBUU C
pacriucanueM U yuyeOHbIM maHoM @OC npoMexyTOYHOH aTTeCTallii COCTOUT U3 KOHTPOJIBHBIX
3a/laHui ¥ 331aHUH U1 CaMOCTOSITENIbHOM pabOTHI.

3ayer MO JUCHUIUIMHE MpecieqyeT Lelb OLEHUTh padoTy CTYAEHTa, MOJIy4eHHue
TEOPETUYECKUX U NMPAKTUUYECKUX 3HAHWM, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOIO MBIIICHUS,
nproOpeTeHre HaBBIKOB CAMOCTOSATEILHOM pabOThl, yMEHHE IPUMEHSATh OJIyYEeHHbIE 3HAaHUS IS
pemeHus MpakTHYECKUX 3a/1ad.

Pesynbrar cnaum 3auera 3aHOCUTBCS IPENOJABATEIEM B DK3AMEHALIMOHHYIO BEAOMOCTb U
3aUETHYIO KHUXKKY.

OneHuBaHUE YpOBHSI OCBOEHUS AMCLMILIMHBI OCHOBBIBAETCS HA KA4YECTBE BBIMIOJHEHUS
CTYJICHTOM TE€CTOBBIX 3aJ[aHUH, KOHTPOJIBHBIX 3aJaHUI U 3aJJaHUM I CAMOCTOATEIbHON pabOTHI.

Kpurepun ouenku:

Onenka
He 3auteno 3auTeHo
® €CIIM CTYJEHT MpaBWIbHO pems meHee 70 | ¢ eciu CTyIeHT npaBwibHO pemua 70 %
% 3ama4 W/WiIM HEe MMeeT MPEJCTaBICHHE KakK | 3a7a4, MUMEeT IpeICTaBlIeHHEe KakK peuiaTh
periaTh OCTabHBIE 3a1a4l OCTaJIbHEIC 3a7a4l




MeTtoanyeckue peKOMeHAAlMHU K CAa4e IK3aMeHa

IIpouenypa mpoMeXyTO4YHOM aTrTecTaluu MPOXOJUT B cooTBercTBUM ¢ IlomoxeHuem o
TEKYIEM KOHTPOJIE B MTPOMEKYTOUHOM arTectanuu odydatommxcsi PI'BOY BO «Kyol'Y».

Texymuil KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB IIPOBOJUTCS B LIEIISAX COBEPILICHCTBOBAHUS U
HETPEPHIBHOTO KOHTPOJISI KAa4eCTBa 00pa30BaTEIBHOIO MPoIecca, MPOBEPKU YCBOCHHS Y4€OHOTO
MaTepHala, aKTUBU3aLUU CAMOCTOSITEIbHON PabOThl CTYJEHTOB, CTUMYJIUPOBAHUS UX Y4€OHOMH
pabotbl, obecrieyueHns 3(PPEKTUBHOCTH 00pPa30BATEIBHOTO MPOIECcca, MPEAYIPEKICHUS PHCKOB
OTUYUCIICHHS CTYJEHTOB.

Texkymuil KOHTpOJIb 3HAHUW CTYIAEHTOB OCYILIECTBISECTCA IIOCTOSHHO B TEYEHHE BCErO
cemecTpa.

Bunel Tekymiero KOHTpOJsA: YCTHBIM (IIMCbMEHHBIM) ONpPOC HA 3aHATHUSIX; IIPOBEpKa
BBINOJIHEHHUS JOMAIlHUX 3a/laHuil; NpPOBEIEHUE KOHTPOJIbHBIX paboT; OLEHKAa aKTUBHOCTHU
CTYJEHTA Ha 3aHATHUH.

IIpu oTCyTCTBUM 3a4ETHOM KHUKKHU y CTYJEHTA dK3aMEHATOP HE UMEET IpaBa IPUHUMATh Yy
HEro 3adeT/?3K3aMeH. Takod CTyOeHT CYMTaeTCs HE SBHUBIIMMCS Ha 3adeT/PKk3amMeH. B
VCKJIIOYMTENIBHBIX CIIydasX, HAa OCHOBAaHMM pAaclOPsDKEHUs JIeKaHa IIPernojaBaTellb MOXKET
JIOITYCTUTH CTYACHTA K 3a4eTy/3K3aMeHy IPU HAJTHYUH JOKYMEHTA, YIOCTOBEPSIOLIETO JUIHOCTD.

B nensix 00beKTUBHOrO OLIEHUBAHUS 3HAHUI BO BpeMsl IIPOBEICHHSI 32a4E€TOB U 9K3aMEHOB He
JIOITYCKAeTCsl HAJIMYKME Y CTYACHTOB IOCTOPOHHUX MIPEIMETOB U TEXHUUECKUX YCTPONCTB.

CryneHTy, MCIONB3YIOIIEMY B XOZAE 3K3aMEHA HEpa3pEUICHHbIE MCTOYHUKHU M CPEICTBA
NOJy4eHUs: WHPOPMAIINHU, BBICTABIISCTCS HEYIOBJICTBOPUTEIbHAS OICHKA, U OH yJIAIAETCs M3
ayJIMTOpUHU.

Bo Bpems 5K3aMeHa CTYACHTBHI MOTYT TIOJIB30BATHCS YTBEP)KICHHON padoueil mporpaMMoit
y4eOHOI JUCLUIUIMHBL, KOTOpas JOJKHA ObITh B HAJIMYMU HA SK3aMEHE, a TAKXKE C pa3peleHUs
9K3aMeHaTopa CIPaBOYHOH JINTEPATYPOI U APYTUMH ITOCOOHSIMHU.

CryneHTsl, HapylalOUME MpaBWia MOBEACHUS IPU IPOBEIACHUM 3a4€TOB M DK3aMEHOB,
MOTYT OBbITh HE3aMEIJIUTENIbHO yJAJEeHbl U3 ayAUTOPUU, K HUM MOTYT ObITh IPUMEHEHBI MEpbI
JUCLUIUINHAPHOTO BO3JEHCTBHS.

Ha 3auere/sk3ameHe MOTYT IPUCYTCTBOBATh PEKTOP, IPOPEKTOP 10 yueOHOH paboTe, neKaH
dbakynbTeTa, 3aBenyounmil kadenpoil, koropas obecreunBaeT ydeOHBIM mpolecc Mo JaHHOH
muciuminHe. [IpucyreTBre Ha sK3aMeHax U 3a4eTax MOCTOPOHHUX JIUI] 0e3 pa3peleHus: peKTopa
WX TIPOpEeKTOopa 1Mo yueOHOM paboTe He T0MyCKaeTCs.

[Tocne npocnymmBaHus JEKIIUA PEKOMEHIYETCS BBIIIOJHUTh YIPaXXHEHUs, IPUBOJUMbBIE B
JIEKIMU [T CaMOCTOSTENbHOM pabOThl, @ TAK)KE BBIITOJHUTH HA KOMIBIOTEPE C UCIIOJIb30BaHUEM
cpeapt Visual Studio 3agauun, MpUBOMMEBIC B JICKIIMH B KAY€CTBE MPHUMEPOB.

IIpu camocTosTeNnbHOW paboTe CTYAEHTOB HEOOXOAMMO H3YYUTh JIUTEpaTypy,
NPUBEICHHYIO B NEPEYHSX, Ui OCMBICICHHS BBOJMMBIX MOHSTHUN, aHalW3a IMPEA0KEHHBIX
HOJXO0/I0B U METOAOB Pa3pabOTKM MapaijielbHbIX HporpaMM. PaspabaTbiBas pelleHrne HOBOM
3a/la4M, CTYJIEHT JOJDKEH YMETh BbIOpAaTh METOJbl PELICHHs 3a/Jadyd C YYeTOM LeleBOU
anmnapaTHoi mi1at(opMel, IPOBOJUTH OTIAAKY U MPOGUINPOBAHUE ITPOrpaMMbI Ha si3bike C++.

B kadectBe cucteM NHporpaMMHUpOBaHUs Ul pEHICHUs 33Jad M U3YyYeHUs METOJI0B U
QITOPUTMOB, TIPUBEJEHHBIX B JEKLUAX, PEKOMEHAYETCS MCIOIb30BaTh HAa IPAKTHUECKUX
3aHATUAX U IPU CAMOCTOSATENbHON paboTe CTaHIapTHYIO peanuzanuio sizbika C++ B CBA3KE €O
cpenoi pazpadorku Visual Studio.

MeTtoauyeckue peKOMeH/IalM U, ONpe/iesIAoNMe MPoLeAyPbI OlleHUBAHUS HA K3aMeHe:

Kpurepun onleHUBaHMs M 1IKAJIA OLIEHKH JK3aMeHa

Ounenka Kputepun BbICTaBJIeHUS] OCHKH
JlaH pa3BepHYThII OTBET HA MOCTABJIEHHBIE BOMPOCHI.
«OTA4HO» Martepuan u3noxeH nociueaosarenbHo. MimeroTcs oruuselie n
apryMEeHTHPOBAHHbIE BHIBOJIbI.




B Teuennu cemectpa cTyeHT npaBuiabHO pemnia 80 % 3anay,
MMEET MIPEACTABJICHNE KAaK pellaTh OCTAJIBHBIE 331a41

JlaH pa3BepHYThII OTBET HA MOCTABJIEHHbBIE BOIIPOCHI.
Marepuan U3J10KEH B LEJIOM IOocaeaoBaresbHo. Mimerorces
«Xopormio» JIOTUYHBIE U ApTYMEHTHUPOBAHHbBIE BBIBOJIBI.

B teuenun cemectpa cTyeHT npaBuibHO pemun 70 % 3anay,
MMEET NPEACTABIECHUE KaK PeLIaTh OCTAJIbHbIE 3a7auu

OTBeT Ha BOIIPOC HE ABJISIETCS MOJHBIM. Matepuran u3oxeH
HEIOCJIeI0BaTeNbHO. BBIBOIBI HE apryMEHTHPOBAHBI.

B teuenuu cemectpa cTyieHT npaBuibHO pemua 60 % 3anay,
MMEET MPEACTABIECHUE KAaK PELIaTh OCTAIbHbBIE 33]]a4u
OO6yyaronuiicst He 3HaeT 3HAYUTEIHHOM YacTH MPOrPaMMHOTO
MarepHana, J0MycKaeT CyIeCTBEHHBIE OMINOKH.
«HeynoBnerBopurenbHo» | B TeueHnn cemectpa CTyAEHT NpaBriibHO pemni MmeHee 70 %
3aj71a4 ¥/WIM HE UMEET MPE/ICTABICHUE KaK PellaTh OCTaIbHbIC
3a1a4u

«yI[OBJ'IeTBOpI/ITeJ'IBHO»

O1eHOYHBIC CpENICTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YICTOM X WHIUBUAYATBHBIX ICUX0(DHU3MISCKIX OCOOCHHOCTCH.

— Ipu He0OXOIMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
NPEOCTABIISICTCS JOTIOJHUTEIFHOE BPEMS /IS IIOATOTOBKM OTBETA HA SK3aMEHE;

— MU TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3YyIbTATOB O0yUCHHsI MHBAIUIOB H JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TCXHUUYCCKUX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAUBUIYAITbHBIMA OCOOCHHOCTSMU;

— MPU HEOOXOIMMOCTH JIJIsi O0YUYaIOIIUXCSA C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3/I0POBbSI
U WHBAIWIOB TIPOIEypa OICHUBAHUS PE3YJIbTaTOB OOydYeHHsI [0 JUCHUILUIUHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

ITponienypa onieHMBaHUS PE3yJIbTaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCLHMUILIMHE MPEAyCMaTPUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM MX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIeHNsIMHM OITOPHO-BUIaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOM ¥ JONOJHHMTEJbHOW Y4yeOHOH JIUTEpPaATYpBbI,
HEe00X0UMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. Konoga, E. A. Anroputmsl 1 iporpammel. S13eik C++ : yaeOHOe mocobue 1 By30B
/ E. A. Konoga, I'. A. ITommak. — 6-¢ u3n., crep. — Cankt-IlerepOypr : Jlans, 2021. — 384 ¢. —
ISBN 978-5-8114-8487-4. — TekcT : »neKkTpoHHbIN / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/176900 (nata o6pamenus: 11.06.2023). — Pesxxum
JOCTyTA: JIJIsl aBTOPH3. TMOJIh30BaTENEH.



2. Ornesa, M. B. [IporpammupoBanue Ha si3bike C++: MpakTHYECKUH Kypce : y4eOHOe
nocobue 11 By30B / M. B. Oruesa, E. B. Kyapuna. — Mocksa : M3narensctBo FOpaiit, 2022, —
335 ¢. — (Bwricmiee o6pazoBanue). — ISBN 978-5-534-05123-0. — Tekct : 3yeKTpOHHBIN //
Oo0pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492984 (nmata
obpamienus: 11.06.2023).

3. Kysmunos, /1. P. OcHOBEI mporpaMmmupoBaHus : yaeObHoe mocobue ais By308 / J1.
P. KyBmmHoB. — MockBa : U3natensctBo HOpaiit, 2022. — 104 c. — (Bricmiee oO6pazoBanue).
— ISBN 978-5-534-07559-5. — Tekcrt : anexTpoHHbI // OO6pazoBatenbHas miatdgopma FOpaiit
[caiir]. — URL: https://urait.ru/bcode/493460 (nata oopamenus: 11.06.2023).

HJ’I?I OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMHU U JIMOAMH C OI'PaHUYCHHBIMH BO3MOXKHOCTAMUA
300POBbSI MMCHOTCA H3JJaHUSA B DJJICKTPOHHOM BHUAC B 3JI€KTpOHHO-6I/I6JII/IOTC‘-IHLIX CHUCTCMax

«/lanoy u « FOpaumy.

5.2 lonostHMTeILHASI JIATEPATYypa:

1. Crpayctpyn, b. SI3bik mporpammupoBanust C++ 1yt mpoeccroHaoB : yuyeOHoe
nocobue / b. Crpaycrpyn. — 2-e¢ u3n. — Mocksa : UHTYUT, 2016. — 670 c. — Teker :
uIeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOIMOTEYHAasT ~ cHUCTeMa.  — URL:

https://e.lanbook.com/book/100542 (mata obpamenus: 11.06.2023). — Pexum moctyma: s
aBTOPU3. IIOJI30BATEIICH.

2. [TaBnoBckas, T. A. [IporpammupoBanue Ha si3bike C++ @ yueOHOoe mocobue / T. A.
[TaBnoBckas. — 2-¢ u3n. — MockBa : UHTYUT, 2016. — 154 ¢. — Tekcr : IeKTpOHHBIN //
Jlanb : anexkTpoHHO-OubnHuoTeunas cucrema. — URL: https://e.lanbook.com/book/100409 (nara
obpamenus: 11.06.2023). — Pexwum goctyna: Ui aBTOPU3. MOJIH30BATEICH.

3. Kepnuran, b. B. f3bik nporpammupoBanus C : yueOnuk / b. B. Kepuuran, J[. M.
Puuun.— 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — TekcT : anmekTpoHHsbIit // JIaHb :
ANeKTpoHHO-OMOMMoTeynast cucrema. — URL: https://e.lanbook.com/book/100543 (nara
obpamenus: 11.06.2023). — Pexwum goctyna: Ui aBTOPU3. MOJIH30BATEICH.

5.3. Illepuoauyeckue u3IaHus:
1. Bassl nanusix koMmnanun «Mct Beroy» http://dlib.eastview.com
2. Dnekrponnas ouoimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPEeMeHHbIe NPo¢ecCHOHATbHbIEC 0a3bI
JAAHHBIX U HHGOPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI
Onexmponno-oubnuomeunvie cucmemol (IbC):
OBC «FOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ruy» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
HpoqbeccuOHaﬂbeze 6azvl OaHHbIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponHast 6udnmorexa (HOB) http://www.elibrary.ru/
[ToTHOTEKCTOBBIE apXUBBI BEAYIINX 3aITaJHBIX HAYYHBIX KYpHAI0B Ha Poccuiickoit
rmaT(bopMe Hay4dHbIX )KypHanoB HOUKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTEKa (HOCTYH K DJEKTPOHHOM  OmOIMOTEeKe
mccepraiuii Poccuiickoit rocynapctBenHoii onbmmotexu (PI'B) https://rusneb.ru/
7.  Tlpesunentckas oubnmorexa um. b.H. Enprmaa https://www.prlib.ru/
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8.  baza ganupix CSD KemoOpumkckoro nientpa kpucramiorpadpuueckux ganusix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

11.  Nature Journals: https://www.nature.com/

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

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

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

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlektopuym TB" http://www.lektorium.tv/

17. Yuusepcurerckas naopmanuonHas cucrema POCCHUS http://uisrussia.msu.ru

HHd)OpMaI/}MOHHble CnpasovHble cCucmembsl

1. KoncynsranT [lntoc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYII 0 JIOKaJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AmepukaHcKas nmaTeHTHas 0a3a JaHHbIX http://www.uspto.gov/patft/

3. MHUHHCTEPCTBO HAYKH M BBICIIEro oOpasoBanus Poccuiickoir demepanuu
https://www.minobrnauki.gov.ru/;

4. denepanbhbiii moptan "Poccuiickoe odpasosanue” http://www.edu.ru/;

5. Hudopmanmonnas cucrema "ExquHoe okHO q0cTyma K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xoyuiekims mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. TIpoekt ['ocynapcTBEeHHOTO HHCTHUTYTA PyCcCKOTO si3bika uMeHH A.C. [Tymikunaa
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-MH(DOpMAMOHHBIN mopTan "Pycckwuii s3bik" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJIKOBBIX ciioBapel http://www.glossary.ru/;

10. CnoBapu u sHIMKIONE AU http://dic.academic.ru/;

11. O0pa3oBarenbHbIi mopTan "Yuebda" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @exepanun. Bopock u oTBeTHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie sekmponnble 06pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1. DnexrtpoHHbIi Katanor Hayuynoii 6udanorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOYJIBHOTO JHHAMHYECKOTO 00y4ueHus http://moodle.kubsu.ru

ba3a yueOHBIX T1aHOB, y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIHUKaIuil 1 KoH(epeHIHii
http://infoneeds.kubsu.ru/

5. bubnnoreka nH(GOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEIbHbIX
TeXHOJIOTHH http://mschool.kubsu.ru;

6. DnexTpoHHBII apxuB gokymeHToB KyoI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kapeapbl THGOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHM
B oOpazoBanun KyOI'Y wu HayuyHo-meroamyeckoro sxkypHaia "IHIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/
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http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

6. MerToanueckue YyKazaHusi I O0y4YalOIIUXCHA IO OCBOEHHMIO
AUCHUIIMHBI (MOIYJIs1)

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOro MaTepuaia.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allid O0y4EHHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyJYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. HepequL I/IH(l)OpMaIII/IOHH])lX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPpH

OCYIIECTBJICHUN Oﬁpa3OBaTeJ1]>HOFO nmponoecca 1mo IMCImIJaInHe (MOIlyJIlO)
7.1 llepeyeHb HHPOPMATMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHA

— [IpoBepka noManiHuXx 3aJaHUi U KOHCYJIBTUPOBAHUE MIOCPEACTBOM AIEKTPOHHOM ITOYTHI.
— Mcnonp3oBaHuE 2JEKTPOHHBIX IIPE3EHTALUN IIPY TPOBEACHUY JIEKIIMOHHBIX 3aHATHI
- Cucrema MOODLE

- [IpoBepka nomamHux 3a1anuii U KoHCyNnbTUpoBanue nocpeacrsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 IMPOrPAMMHOIO
olecnieueHust

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 umu 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

®peitmBopk Django

Firefox, mobas Bepcus

Putty, mro0as Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarun Remote System Explorer (RSE) ans Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4


https://www.jetbrains.com/community/education/#classrooms

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MarepuajibHO-TeXHUYECKOE o0ecevyeHue M0 JUCUMILIMHE (MOTYJII0)

HaunmenoBanue yueOHON ayIUTOPUH, €€ OCHAIICHHOCTD

No Bua pabor
000py/IoBaHNEM M TEXHHYECKUMHU CPEJICTBAMU O0yUCHUS
1. JlekMOHHBIE 3aHATUA | AyIUTOpHS, YKOMIUIEKTOBaHHAs CIeLUaIN3UPOBAHHON
MeOeJIbI0 U TEXHUYECKUMU CPEJCTBAMH 00yUYEHUS
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMIUIEKTOBaHHas CIeLUaIN3UPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTrueckue 3aHsITHsL | AyAUTOpUS, YKOMILJIEKTOBAaHHAs CHeHaM3UPOBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEeHHSI
4. I'pynnoBsie Aynuropus, YKOMILJIEKTOBAHHAs CIeLUaIU3UPOBAHHOMN
(MHIUBUyaTbHbBIC) MeOenpl0 M TEXHHYECKHMMH  CpPeACTBaMH  OOydyeHwus,
KOHCYJIbTallH KOMITBIOTEPaMH, IIPOTPAMMHBIM 00ECTICYCHHEM
S. Texkymuii ~ KOHTpoOJsb, | AyauTopusl, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN
IPOMEKYTOUHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OyudeHus,
aTTecTauus KOMIIbIOTEPaMHU, IPOrPAMMHBIM 00ecliedeHuEM
6. CamocrosrenbHas Kabuner g caMocTosTenbHONM  paOOThl, OCHAILEHHBIN
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOAKIIOUECHUS K

cetn «/HTEpHET», mMporpaMmol 3KpPaHHOTIO YBEIUYEHUS U
00€eCre4YeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIlMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusamnus ayauropuii u ux ocHamenue omnpeaensercs OIIOIL.




