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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)

1.1 Ileanb ocBOEHUS JUCITUILIHHBI
M3yueHre METOMOB IPOrPaMMHPOBAHHUS I OBJIAJACHHS 3HAHUSAMH B OOJACTH TEXHOJIOTHMH
[pOrpaMMUPOBAHKs; IIOJTOTOBKA K OCO3HAHHOMY HCIIOJIb30BAHUIO PA3IUYHBIX CTPYKTYp
JAHHBIX U aJITOPUTMHYCCKHX KOHCTPYKIIHIA.
BocrniutatensHON 1ENbI0  TUCHUIUIMHBL  SBISIETCS (OPMUPOBAHHE Y CTYJASHTOB HAy4YHOTO,
TBOPYECKOI'O IIOJXO0Ja K OCBOCHHIO TEXHOJOTHH, METOJOB MW CPEIACTB IPOU3BOICTBA
MPOrPaMMHOTO O0ECTICUeHUSI.

1.2 3agauu M CHUILTHHEI

OcHoBHbIE 3374l AUCLIUILTIUHBI HA OCHOBE CUCTEMHOTO MOAX0/1a:

— 3HAKOMCTBO C OCHOBHBIMU IIOHSTUSMHM WU KOHCTPYKLUSIMU COBPEMEHHBIX S3bIKOB
IPOrpaMMHUPOBAHUS;

— HW3y4YCHHE JIMHEHHBIX, B TOM YHCJIEC JAWHAMHYECKUX, MH()OPMAIIMOHHBIX CTPYKTYp
JAHHBIX;

— o0y4eHHe pa3pabOTKe aJTOPUTMOB C UCIOJIB30BAHUEM JTMHCHHBIX MH(OPMAIIMOHHBIX
CTPYKTYp JaHHBIX;

— 3aKpeIUICHHE HAaBBIKOB AJITOPUTMHU3ALMU U MPOrPAaMMHUPOBAHUS HAa OCHOBE H3y4YCHUS
A3bIKa mporpaMmupoBanust C++;

— 3HAKOMCTBO C OCHOBHBIMU HEPAPXUYECKUMH CTPYKTYpaMH [AaHHBIX M TUIOBBIMHU
METOaMHU 00pabOTKHU 3TUX CTPYKTYD;

— U3YYEHHE PEKYPCUBHBIX METOJIOB U aJITOPUTMOB;

— U3y4yeHUE OOBEKTHO-OPUEHTHUPOBAHHBIX OCOOEHHOCTEH COBPEMEHHBIX SI3BIKOB
POrPaMMHUPOBAHUA.

Henn wm 3amauum JaHHOTO Kypca BBITEKAIOT U3 HEOOXOAMMOCTH HPAKTHYECKOIO
npuMeHeHus DBM u 3akpemieHus MOMy4YeHHBIX YMEHUN U HaBBIKOB PabOTHI CO CpPEACTBAMHU
BBIYMCIIUTEILHON TEXHUKH, MPUMEHCHHS PA3JIMIHBIX S3BIKOB W METOJOB MPOTPAMMHPOBAHUS
JUTSL UCCTIEIOBAHUSI MATEMAaTUYECKUX U MH(OPMAIIMOHHBIX MOJEIEH.

1.3 MecTo AucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JuctmmumHa «MeToIbl TPOrpaMMHUPOBAHUsT» OTHOCHTCS K «O0s3aTenpHas 9acTh» bioka
1 «/IucuumuinHel (MOAYNN)» y4eOHOTO IJIaHa.

JlucruruimHa «Metobl IPOTPaMMHUPOBAHUS SIBIISIETCS JIOTHYECKU "
coJIepKaTeIbHO-METOJUUYECKU CBSA3aHA C TAKMMM JTUCHMIUIMHAMU Kak «MaremaTtndeckas JOTHKa
U JHMCKpeTHas Marematuka», «OCHOBBI TpPOTrpaMMHUpPOBaHUs», «OOBEKTHO-OPUEHTHPOBAHHOE
IPOTPaMMHUPOBAHUEY. JlucuuruinHa «Metoabl IPOrpaMMUPOBAHUS»
HampaBieHa Ha (opMHUpOBaHME HAYadbHBIX HABBIKOB TEXHOJIOTUH aJNTOPUTMH3AIHNUA U
pa3paboTKN aNTOPUTMHUYECKHX M MPOTPAMMHBIX PELICHWH, KOTOpble B JAajbHeWIIeM OyayT
3aKpeIuieHbl € TOMOINBI0  TAaKUX  JUCHHMIUIMH  Kak  «OOBEKTHO-OPHEHTHPOBAHHOE
pOTrpaMMUPOBaHUEY, «[TapannensHoe U HU3KOYPOBHEBOE POTrpaMMUPOBAHUEY,
«KomnberoTepHast rpaduka.

Omna ompenenset coiepkanue 6a30B0il MOJTOTOBKU CTY/IE€HTOB B 00JIACTH MCIIOJIb30BAHUS
NPOTPAMMHBIX CPEJICTB BBIYMCIHUTEIBHON TEXHWKH W PEIIeHHs 3aaad ¢ TnoMombsio DOBM.
SBnAACh OAHOM M3 LEHTPAIbHBIX IMCLUUIUIMH IO OOINeH KOMMBIOTEPHOM MOJrOTOBKE, OHa
UTpacT BXHYIO POJIb B y4eOHOM IpoIecce U NalbHEHIIeH HayqHO-TIPAKTHYECKOH IesITeThbHOCTH
cryaenToB. OCHOBa Jjsi M3Y4YeHHUS JaHHOW IMCUUIUIMHBI 3aKjajbiBaeTcsi B Kypce «OCHOBBI
IPOTPaAMMHUPOBAHUS.

1.4 IlepedyeHb NMJIAHMPYEMBbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI



N3yuenne paHHOW y4uyeOHOW JWCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAaHUE §
00yJarOIUXCsl CNEAYIONTUX KOMITETEHITHI:

YK-1

3HaTh

YmMmeThb

Baanern

Cnoco0eH ocyniecTBJIATH MOUCK, KPUTHYECKUI aHAJIM3 U CMHTe3 nHopMaumnu,
NPUMEHATh CUCTEMHbIH MOAX0/ AJI PellleHUs] MOCTABJEHHBIX 3a/1a4
NyK-1.1
(31.1) MeTonbl KPpUTHIECKOTO aHaN3a M OIEHKH COBPEMEHHBIX HAYYHBIX JOCTIKEHUH
NyK-1.2
(3H.2) OcHOBHBIE MIPUHLIUIIBI KPUTUUECKOTO aHAIHU3a
NYK-1.3
(06.015 B/16.5 3n.7) UcTounvku uHpOpMaLIUU, HEOOXOIUMOMN T PO ECCHOHATLHOM
JesITeNIbHOCTH, METOABI ITOUCKA, aHAIN3a M CHHTEe3a HH(opMan
nvyK-1.4
(06.015 B/16.5 31.8) CoBpeMeHHBII OTeUECTBEHHBII 1 3apyOeKHBII OIBIT B
npodecCHOHANBEHON AEATENFHOCTH, METOIBI M TTOIXO/BI JJIsl PELICHUs! TOCTaBICHHBIX
3aja4
NyK-1.5
(40.011 A/02.5 3u.1) Bo3moskroctu MIC, MeTOIBI aHAIM3a U CHHTE3a MPEAMETHOMN
00JIacTH aBTOMAaTH3aLlUH [IPY PELICHUH TOCTABICHHBIX 3a/1a4
NYK-1.6
(Y1) Ilomy4ats HOBBIE 3HAHUS HA OCHOBE aHAIN3a, CHHTE3a U APYTUX METOJIOB
NyK-1.7
(V2) Cobupats naHHBIC TIO CIIOKHBIM HAYYHBIM MIPOOIEMaM, OTHOCSIIIMCS K
npoeccnoHaIbHON 00IacTH
NYyK-1.8
(V3) OcyiecTBisITh MOMCK MHOOPMALIMU U PEIICHUI Ha OCHOBE 3KCIIEPUMEHTAIBHBIX
neicTBUH
NYyK-1.9
(06.016 A/06.6 ¥Y.1) PazpabaTbiBaTh JOKYMEHTHI, aHATU3UPOBATH UX CTPYKTYPY H
coJiep)KaHue
NyK-1.10
(06.016 A/30.6 V.1) AHanu3upoBaTh BXOHBIC JJAHHBIC, OCYIIECTRIIATh aHAJIN3 U CHHTE3
nH(pOpMaITuu
NyK-1.11
(06.016 A/30.6 Y2) [IpuMeHsTh CUCTEMHBIH MOIXO/ MPU TIAHUPOBAHUH PadOT B
npoekrax B oosmactu UT
NyK-1.12
(B.1) UccnenoBanuem npobiaem npodeccuoHaIbHON AeSITEIbHOCTH C IPUMEHEHUEM
aHaJmM3a, CHHTE3a U APYTHX METOJJOB HHTEILIEKTYAILHON JIeATeIbHOCTH
NYyK-1.13
(B.2) BorsBenreM HaydHBIX IPOOJIEM U UCIOIB30BAHMEM a/IEKBATHBIX METOJIOB ISl MX
pelieHus
NyK-1.14
(B.3) AeMoHCTpHpOBaHHEM OLICHOUHBIX CYXKICHUH B PELICHUH MTPOOIEMHBIX
po(heCcCUOHAIBHBIX CUTYAIUI
NYK-1.15
(06.001 D/03.06 Tn.2) AHanu3 1aHHBIX, CHHTE3 HH(POPMALIMU U IPOSKTUPOBAHHE
CTPYKTYp JaHHBIX
NYK-1.16
(06.015 B/16.5 Ta.1) Ananu3 cooTBeTcTBUS 000pynoBanus TpedoBanusm UC
NyK-1.17
(40.011 A/02.5 Ta.1) TIpuMeHSATh CUCTEMHBII TTOIXO/ ITPU TPOBEICHUHU IKCIIEPUMEHTOB B
COOTBETCTBHU C YCTAHOBJICHHBIMH ITOJTHOMOYHSIMA
NYyK-1.18
(40.011 A/02.5 Tx.2) TIpoBeaeHme HAOMIOAEHUH U M3MEPEHNH, COCTABIICHHE UX
OIMCAaHNH, KpUTHIECKUN aHAIN3 PE3YJIbTATOB H (POPMYJIMPOBKA BHIBOJIOB
NyK-1.19



OIIK-2

3HaTh

YmMmeThb

Baangernb

(40.011 A/02.5 Tn.4) CocTaBiieHre OTYETOB (pa3maeoB OTUYETOB) IO TEME HIIK TI0 HTOTaM
MPOBEICHHBIX SKCIEPHMEHTOB, HA OCHOBE PE3yJIbTaTOB MOMCKA, KPUTHYECKOTO aHATIHN3a U
CHHTE3a
NYK-1.20
(40.011 A/02.5 [p.2) IlpuMeHATH CHCTEMHBIM MOAXOM IPH PpEIIEHHH 3a1a4
AHAINTHYECKOTO XapakTepa, IPeIoNaralollux BBIOOP M MHOrooOpasue akTyaJbHBIX
croco0O0B pelieHus 3a1a4
Cnoco0eH moHMMATL NPUHUUNBI PadOTbl COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTH M TMPOrpaMMHBIX CPeICTB, B TOM 4YHCJIE OTEYeCTBEHHOI0
NPOM3BOACTBA M MCIOJb30BAaTh UX NPH PelIeHHH 3a1a4 NPOo(decCHOHAILHOI
HeATeJbHOCTH;
(40.011 A/02.5 31.2) OTedecTBEHHBIN W MEXIYHAPOIHBIN OTBIT B COOTBETCTBYIOIICH
o0sacT uccae0BaHnii, METOIbI aTaNTAIlHH CYIIECTBYIOMNX MaTEMAaTHIECKIX METO/I0B
U CHCTEM MPOrpaMMHUPOBAHUS IS Pa3pabOTKH U peai3anr alrOpuTMOB peIICHHS
MPUKJIAIHBIX 33124
NOIIK-2.3
(40.011 A/02.5 3u.4) MeTopI MPOBEACHHUS SKCIIEPUMEHTOB U HAOIOAeHH#, 00001IIeHHS
1 00paboTKH MHPOPMAITUH, METO/IBI UCTIOJIL30BAHMUS 1 AIAIITAIIMN COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHI ¥ MPOTPaMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO
MPOM3BOJICTBA M MCIIOIB30BATh HX MPU PELICHUH 3a/1a9 PO eCcCHOHATBHON
JeSITENIBHOCTHY;
NOIIK-2.4
(06.001 D/03.06 Y.1) Mcnionb30BaTh CyIIECTBYIOIINE THIIOBEIE PEIICHUS 1 MAOIOHBI
MPOEKTHPOBAHUSI TPOrPAMMHOT0 00ECIICUeHHs, UCTIONB30BATh U a1l THPOBATh
CYIIECTBYIOLIME MaTEMaTHIECKHE METO/IbI 1 CUCTEMBI TIPOTPaMMHUPOBAHUS IS
pa3pabOTKH 1 peaTu3aliy arOPUTMOB PELICHUS MPUKIIAJTHBIX 337149
NOIIK-2.5
(06.001 D/03.06 Y .2) IlpuMeHsTh METOBI H CPEACTBA MPOSKTUPOBAHUS IPOIPAMMHOTO
obecniedeHusl, CTPYKTYp IaHHBIX, 0a3 TaHHBIX, IPOrPAMMHBIX HHTEP(HEHCOB,
UCIIONIH30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUH U a1allTHPOBATh
MPOTpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO POHM3BOICTBA MPH PEICHUT
3a1a4 po(heCCHOHATBHOM e TETbHOCTH;
NOIIK-2.6
(40.011 A/02.5 VY.3) [IpuMeHSITH METO/IBI IPOBEICHHS IKCIIEPUMEHTOB, HCIIONB30BaTh U
a/IafITUPOBAaTh CYIIECTBYIONNE MATEMAaTHYECKHE METOJIbI U CUCTEMBI ITPOrPaMMHUPOBAHUS
1U1sl pa3pabOTKH U peaIu3aliy ajrOPUTMOB PELICHUS IPUKIIJIHBIX 33/1a9
NOIIK-2.7
(06.001 D/03.06 Tna.1) PazpaboTka ¢ HCHONB30BaHHEM COBPEMEHHBIX HH)OPMAIIMOHHBIX
TEXHOJIOTHI ¥ IPOTPaMMHBIX CPEJCTB M aJIalTAllMeil CYIIECTBYIOLINX, U3MEHEHUE U
COTJIacOBaHME MPOrPAMMHOTO 00ECIIEYECHUsI, B TOM YHCJIE OTEUYECTBEHHOTO IIPOM3BOJICTBA
W UCIIONIB30BAaTh UX MPH PEUICHUH 3a]1a4 IPo(ecCHOHaIbHOM NesTeTbHOCTH
NOIIK-2.8
(06.001 D/03.06 Ta.3) [IpoexktupoBanue 0a3 JaHHBIX IS pa3paOOTKU U pealn3aluu
ITOPUTMOB PElIeHUs 3324 podecCHoHaTbHOM JesITeNbHOCTH
HOIIK-2.9
(40.011 A/02.5 Ta.1) IIpoBeneHre SKCIEPUMEHTOB C UCTIOIB30BAHUEM U aanTalen
CYILECTBYIOIINX COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTUI U IIPOrPAMMHBIX CPE/ICTB,
B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOJICTBA, B COOTBETCTBUH C YCTAHOBJICHHBIMU
MOJTHOMOYHSIMH
HOIIK-2.10
(40.011 A/02.5 Tx.2) TIpoBeaeHme HAOMIOAEHUM U M3MEPEHNH, COCTABIICHHE UX
ornvcanuil u (OPMYJIUPOBKa BBIBOJIOB C UCIIOIB30BAHUEM U aJlalTalliel COBPEMEHHBIX
MH()OPMALMOHHBIX TEXHOJIOTHI ¥ POrPaMMHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOTO
MIPOM3BOJICTBA, JUISl Pa3pabOTKH U pealTu3aliy allrTOPUTMOB PEIICHUS 3a1a4
po(heCcCUOHAIBHOMN IEATEIIbHOCTH;
HOIIK-2.11



(40.011 A/02.5 JTp.2) dearenbHOCTD, HAIPABIIEHHAs Ha PELICHUE 3a1a9 aHATHTHIECKOTO
XapakTepa, MPeAoIaralomnux BEI0Op 1 MHOTO00pa3ne akKTyalbHBIX CTIOCOOOB PEIICHIS
3aja4, UCIOJIb30BaHKE U aJalTUPOBAHUE CYIIECTBYIOIIMX MAaTEMaTHYECKUX METOAOB H
CHCTEM MPOTrpaMMHUPOBAHHUS AJIs pa3paObOoTKH U pean3alliy allrOPUTMOB pelIeHHs 3a1a4
npodeccrnoHaNBHOM AeATeTbHOCTH

OIIK-7 Cnocoben pa3pa0daThiBaTh AJTOPUTMBI M TPOrpamMMbl, NPHUTOJHbIE ISt

NMPAKTHYECKOr0 PUMEHEHU

3HaTh HOIIK-7.1
(06.001 D/03.06 31.1) MeToab! 1 cpencTBa MPOSKTHPOBAHHS TPOTPAMMHOTO
obecniedeHusl PU peaTn3alii MAaTEMaTHIECKH CIIOKHBIX alTOPUTMOB

Ymerb NOIIK-7.2
(06.001 D/03.06 Y.1) OpueHTHPOBATECS B COBPEMEHHBIX aITOPUTMaX KOMITBIOTEPHOI
MaTEeMaTUKH, IPUMEHSATh METOJIbI M CPE/ICTBA IIPOSKTHPOBAHUSI IPOTPAMMHOTO
obecrniedeHus1, CTPYKTYp AaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHCOB
NOIIK-7.3
(06.001 D/03.06 ¥Y.2) IlpumMeHsATs METOBI M CPEACTBA MPOSKTUPOBAHUS CUCTEMHOTO 1
MPUKIJIATHOTO IIPOrPAMMHOTO 00€CTIEYeHUsI, CTPYKTYp JTaHHBIX, 0a3 TaHHBIX,
pOrpaMMHBIX HHTEp(EHcoB

Baagerrs (06.001 D/03.06 Tn.1) Pa3zpaboTka MaTeMaTHYECKH CIOXKHBIX aIrOPUTMOB, U3MECHEHHUE U
COTJIaCOBAaHHME APXUTEKTYPBI IPOTPAMMHOTO 00ECIICUYCHHUS ¢ CHCTEMHBIM aHATUTHKOM U
apXUTEKTOPOM MIPOTPAMMHOTO 00eCTICUeHHUS
NOIIK-7.5
(06.001 D/03.06 Tn.2) [IpoekTHpoBaHKE CTPYKTYp NAHHBIX MPHU pa3zpabdOTKe CUCTEMHOTO
Y TIPUKJIAJHOTO TIPOrPAMMHOTO 00ECTICUSHUS
NOIIK-7.6
(06.001 D/03.06 Tna.1) PazpaboTka anropuTMOB U a apXUTEKTYpPhI IPOrPAMMHOTO
obecniedeHusl, MPUTOAHOTO JUIS PAKTUIECKOTO TPUMEHEHUS

2. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHbBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOm1ast TpyT0OEMKOCTh JUCHUTUIMHBI COCTABIISIET 7 3a4. ell. (2529acoB), MX pacrpeneneHne
0 BUJIaM paboT MPEJCTaBIeHO B TaOIMLIEe

CemecTpsl
Bup yueoHoii padoThl Beero (4acel)
4aCoB |
KonrakTHasi paGora, B TOM 4yHcIe: 1285 1%8,
AyauTOpHBIE 3aHATHSA (BCEro): 118 118
3aHsTHsL JIEKIMOHHOIO THIA 50 50
JlabopaTopHbIe 3aHITHS 68 68
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPHI,
MIPAKTUYECKHUE 3aHITHSI)
HNnas koHTakTHas padora: 10,5 | 105
KonTtposns camocrositensHoit paboTsl (KCP) 10 10
[Tpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 87,8 | 878
[IpopaboTka yuebHOro (TeOpeTUYecKoro) 20 20
Marepuaga
BrinosiHeHNE WHIMBUAYAJIbHBIX 3aJaHUN 30 30
[ToaroroBka K TEKyIIEMy KOHTPOJIIO 37,8 | 37,8
KonTpoJis: 35,7 | 357
IToaroToBka K AK3aMEeHY 35,7 | 357




yac. 252 252
B TOM 4HcJIe
O01mas Tpy10eMKOCTh KOHTAKTHAas 128,5 1%8’
padora
3a4. el 7 7

2.2 CTpyKTypa A¥CUMIIIMHBI

Pacnpenenenue BugoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILIHHBL.
Paznenbl (TemMbl) AUCIUIUIMHBI, U3y4aeMble B 2 CEMeCTpe

KosauuecTBo yacos
Bueayn
Ne HaumenoBanmue pasjienoB (Tem) Beero AynuTopHasi pabora “TO;) Ha
padoTta
Ja m3 JIP CPC
1 2 3 4 5 6 7
1. | Crpoknu 18 4 6 8
5 OcHoBHbIE JIMHEHHbIE TUHAMHYECKHE CTPYKTYPbI 65.8 16 29 278
JTAHHBIX
3. | Knaccel (aiinos 28 8 8 12
4. | KonreitHepsl 46 10 16 20
5. | I'padmr 48 12 16 20
NTOI'O no pa3ienam JUCHHNJIHHBI 205,8 50 68 87,8
Kontpousb camocrositensHoM padotsl (KCP) 10
ITpomexxyrounas arrecranus (MKP) 0,5
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO 35,7
O061asi TPY10€MKOCTh 10 JUCHMUILIJIMHE 252

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapvi, JIP — nabopamopuuvie 3anamus, CPC —

camocmosmenvhas paboma cmyoenma

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

®opma
Ne HaumenoBanmue pasaena (TeMbl) Copep:xanue pa3aesa (TeMbl) TeKyliero
KOHTPOJIst
2 3
CTpOKI/I Kuacce string, ocHOBHbIE METO/IbI pabOTHI CO CTPOKAMH

OCHOBHBIE JINHENHBIE
2. | AMHAMHUYECKUE CTPYKTYPHI
JIAHHBIX

Crek, ouepenp, IeK, KOIbIeBas o4epeb,
OJTHOHAIPABJICHHBIE CITUCKH, IBYHAIIPABICHHBIE CIIICKH,
JIepEeBbsI TBONTHOTO TIOMCKA

3. | Kiaccsl gaiinos

[onsaTue ¢aiina, MeTkn Gaiiiios, HGU3NIECKIE U
noruueckue ¢aiiner, knacce fstream, ifstream, ofstream,
OCHOBHBIE METO/IbI JUIsl paboThI ¢ (aitiamu

4. | KonreitHepsl

Konreitneps! 6ubnmoreku STL: oOmue monsTue,
ureparopsl, vVector, stack, queue, deque, set, map

5 | I'padmr

OO01ue moHATHS TeopuH rpadoB, onpeaeIeHne CTPYKTYPBI
JUIs XpaHeHust rpadoB, 00Xo B IIUPHHY, 00X0[ B
rryOuHy, anroputM JedkeTpsl, anroputM droiina

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

mecmuposanue, P3 — pewienue 3adau.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA




He npenycmotpeno

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pazjaena (TeMbl) HaumenoBanmue j1aGopaTopHbIxX padoT TEKYIIero
KOHTPOJIsI
1 2 3 4
Co3zganue mporpaMmm, o0padaThIBAIOIINX CTPOKH Kilacca
1. | Crpoku porp i P P3
g
o Co3manue mporpamMm, O3BOJISIOIUX 00padaThIBaTh

OcHOBHBIC IMHEHHBIC OJTHOHAIPABJICHHBIC CITUCKH, JIBYHAIPABICHHBIC CITHCKH,
2. JIUHAMUYECKUE CTPYKTYPHI KOJIBIICBBIC CIIHCKH, POU3BOIUTH PEKYPCUBHYIO P3

JAHHBIX 00paboTKy CIUCKOB, 00pabOTKY NEPEBHEB TBOMYHOTO

MOUCKa
o Co3nanue mporpamm ajis paboTsl ¢ (aiiiamMu KiaccoB
3 Knaccw daiinos ifstream u ofstream P3
o Co3aanue mporpamm, O3BOJISIOIIUX 00padaThIBaTh

4. N y P3

Konreiinepsr KOHTelHepk! THna Vector, queue, deque, set, map, stack

Co3anue mporpaMmm, peaiu3yroIiX OCHOBHEIC

5. ’ P3

Fpa(bm ITOPUTMBI 00paboTKH rpadoB

IHpumeuanue: JIP — omuem/3awguma nrabopamopuoil pabomut, KII - vinonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmupogarue, P3 — pewenue 3adau.

2.3.4 IIpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB)

He npenycmorpeno

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YaroIuXCcsl M0 JUCHUIIMHE (MOYJIIO)

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI
Ne Bup CPC IO BBINOJIHEHUIO CaMOCTOSITENbHOM paboThI
1 2 3
1 |M3ydeHHue Metoaudeckue ykasaHUs IO OpraHU3alMy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(pOPMAIMOHHBIX TeXHOJIO0rui, mpotokos Nel ot 30.08.2019
2 Pemenue 3agau Meronuuecknue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIBHOU
paboThI CTYJEHTOB, YTBEPXKJICHHBIE kadenpoit
MH(OPMALIMOHHBIX TeXHOJ0rui, mpotokos Nel ot 30.08.2019

Y4yeOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATEIBHONM pabOThl OOYYaIOIIUXCS W3
YHCiIa MHBAIK/IOB U JIUI[ C OTPAaHUYEHHBIMHM BO3MOKHOCTSAMU 310poBbs (OB3) mpenocrasnsorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,
— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,




— B (hopme ayauodaiina.
JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTAHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoLUX 00pa3oBaTelIbHblE TEXHOJIOTUHU: UYTEHUE
JEKIMA € HUCIOIb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOIMH; METOJ MallblX TIpymn, pa3dop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
[Tpu 0O6yueHun UCTIOIB3YIOTCS CIEAYIOIUE 00pPa30BaTEIbHbIE TEXHOIOTHHU:

— TexHomorus KOMMYHMKAaTUBHOrO OOy4eHHs — HampaBieHa Ha (GOpMUpPOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTHU CTYJEHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOU KOMMYHHUKAIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOrO) OO0Y4YeHHUS — MpEeAroiaraet
OCYILECTBJICHHE IO3HABATEIIbHOW JEATEIbHOCTU CTYJEHTOB C YYETOM MX HHIAMBHIYalIbHbIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATE CBOM TBOPYECKUMI
noreHiman. Co3gaHue M UCHOJIb30BAHUE TUArHOCTHUECKUX TECTOB SIBISETCS HEOThEMIIEMOM
YacTbIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJAbHOrO OOy4YEeHHMsI — MpeAyCMaTpUBAET JAEJEHUE COAECpKaHUS
JTUCIUIIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYIH ), THTETPUPOBaHHBIE B OOIINIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLECCa, MOBBINIAS €r0 MPAKTUYECKYI HAINPABIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOATENIbHOM padOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOJIOTHI:

— TexHONOTHS WCHOJB30BAHUS KOMIBIOTEPHBIX NPOTpaMM — IMO3BOJISIET 3(h(HEKTUBHO
JIOTIOJIHUTD IpolLiecc 00yUYeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IMIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpOpMaNnH, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAYYHBIX UCCIICIOBAHMIA.

— TexHonorusi MHAWBUAYyAIN3allUN OOYyYEHHS — TIOMOTAEeT pPEANM30BHIBATH JIMYHOCTHO-
OPUEHTHPOBAaHHBIN TIOAXOJ, YYHTHIBas WHIUBUAYyAJIbHBIE OCOOEHHOCTH | TOTPEOHOCTH
yUalXxcs.

— IlpoekTHass TEXHOJNOTHsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLMAIBLHOIO
B3aMMOJICHCTBUS yYalllUXCsl C IEJbI0 pElIeHUs 3a/ladd, KOTopas ONpEeNeNsercs B paMKax
npo¢ecCHOHATBHOM MOATOTOBKH, BBIIEISS Ty WIM HHYIO IPEMETHYIO 00J1aCTb.

— TexHonorust oOy4eHUs B COTPYIHUYECTBE — peaIM3yeT HJICI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBHIYalIbHYIO, TaK W KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHS psla BOZMOXKHBIX
CIOCO0OB pelIeHus MPOoOIeM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB M PACKPHIBAsl JTHYHOCTHBIN
MOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHMYECKH OTHOCUTHCS K HHGPOpMAlUU, YMEHHIO
0TOMpaTh HH(OPMAIIHIO [T PELICHUS TOCTABICHHON 3aJauu.

KommuiekcHoe wHcronb30BaHHE B y4E€OHOM IMPOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEJIEKTYalbHYI0 AaKTMBHOCTb, Pa3BHUBAIOT I103HABaTeIbHbIE
MPOIIECCHI, CIMOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETCHIMH, KOTOPBIMU JOJKEH 00J1a/1aTh
Oyaymuii CrieluanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUH BKIIFOYAIOT B CEOSI:

— paboTta B MaJIbIX rpyImmnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJI€HTOB B IPYIIIE M0/
PYKOBO/JICTBOM JIM/IEPa, HAIIPaBJICHHAs HA pellieHHe 001el 3ajauu MyTEM TBOPUYECKOTO CI0KEHHUS



pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl UJIEHOB KOMAHIbI C JEJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— MPOEKTHAsI TEXHOJIOTHS - HHAWBHyaTbHAS WM KOJUICKTUBHAS JIEATEIHHOCTh 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuana 1o ONpPEeJeIEHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTyallUd - aHaU3 pealbHbIX MPOOJIEMHBIX CUTYyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCHOHATBHON NEATEIHHOCTH, M TIOUCK BapHAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYICHTOB Pa3yMHOT0, pe(hICKCUBHOTO MBIIIJICHHS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 33a4a4 W CUTyallMd IIMPOKO HCIIOJIB3yeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpPHBIX 3aHATUA W aHAIU3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCIEAOBAHUH H
pEIIeHNH KaXK/10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pazbopa ¥ OLIEHKH 11eJI0H COBOKYITHOCTH KOHKPETHBIX CUTYAIIH.

KOJIU4eCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TEXHOJIOTHHU
4acoB
[TpakTrueckue 3aHATHSA B pexumMax
2 JIP B3aMMOJICICTBUS «IIPEMNOJaBaTellb — CTYIEHT» U
«CTYIEHT — CTYACHT)
Hroro

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

Temsbl, 3a1aHust U BOIMPOCHI JUISI CAMOCTOSITENIbHOW pabOThl NMpHU3BaHbl C(HOPMUPOBATH
HaBbIKM TIOMCKAa WH(OpMAallM{, YMEHHUS CaMOCTOSITENIbHO PpacHIMpsATh U YIIyOJsTh 3HaHUS,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUIH.

[Toaxon pazdopa KOHKPETHBIX CUTYaIIUN IMUPOKO UCTIONB3YETCS KaK IPero/iaBaTesieM, Tak
U CTyJIEeHTaMU IpU NPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4Y€HHBIMH BO3MOKHOCTAMH 3O0POBbA MNPEAYCMOTPEHA OpraHu3anuid
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jlnst an ¢ HapyImeHnssMHM OITIOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIH C UCITOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

1. OHeHO‘IHbIe H METOAUYIECKUE MaTEePHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS TeKYHIEro KOHTPOJIS  YCINeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAlUN



OueHoYHBIE CpelCcTBA NpPEAHA3HAUCHBI /ISl KOHTPOJS M OIEHKH 00pa3oBaTeNbHBIX
JOCTIDKEHUH 00y4aroIuxcsi, OCBOMBIIMX HPOrpaMMy y4eOHOM IMCUMIUIMHBI «HAa3BaHHE
JMCIUTIITMHBDY.

O1neHOuYHBIE CPECTBA BKIIOYACT KOHTPOJIBHBIE MaTepHalibl JUIsl IPOBEACHHS TeKYIIero
KOHTPOJIsi B (opMe 3aJaHuil 10 TeMaM, BOIPOCOB K KOJUIOKBUYMY H HPOMEKYTOUHOM
aTTecTaluu B opMe BOIPOCOB U 33JaHUN K 3aUETy M SK3aMEHY.

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH

3JI0pOBbsI BHIOUPAIOTCA C YY€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKUX 0COOCHHOCTE.

— IIpY HEOOXOAMMOCTH MHBAJIUIAM U JIUIIAM C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMIOJHUTEIHFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHUU MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCSI UCIIOIB30BAHUE TEXHHUUECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3YyNbTaTOB OOYYEHHsS I10 JUCHUILIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHUBaHMS PE3yIHTATOB OOYYEHHS WHBAJIHMIOB M JIHMIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH  3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBbS M BOCIIPHATHS
uH(popMauu:

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 OTIOPHO-/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

Kon HaumeHnoBanue
Ne | KonTponupyemsie pa3ieisl (TEMBI) | KOHTPOIUPYEMO OILICHOYHOI'O CPEJICTBA
n/m JTUCIUTUTAHBI® KOMITETCHITUH . [IpomexxyTounas
Texkylmuil KOHTPOJIb
(nnu ee yacTH) aTTecTanus
NyK-1.1
NUYK-1.2
NYK-1.3 T
NYK-1.4 UTIOBBIC
UVK-1.5 KOHTPOJIbHBIE
NYK-1.6 samanus 1
1 Crtpoku Bomnpoc Ha sx3amene 1
p HUYK-1.7 3agaHus s P
NYK-1.8 .
HOTK-2.1 CaMOCTOSITEIbHOM
NOTIK-2.2 pabotsr 1-9
HOIIK-2.3
NYK-1.9
NYK-1.10
AVE-L11 Tunossle
. KOHTPOJIbHBIE
OCHOBHBIE JINHCIHBIC UYK-112 P
2 MHAMMIECKHE CTPYKTYPEI NYK-1.13 3amanus 2-4 Bomnpoc Ha 3k3ameHe 2-
AHHLIX PYKTYP NYyK-1.14 3agaHus st 12
A MIYR-1.15 CaMOCTOSITEIbHOM
UOIIK-2.4
HOIIK-2.5 pa6OTBI 10-104
HNOIIK-2.6




NYK-1.16 T
UYK-1.17 HUITIOBBIC
NYK-1.18 KOHTPOJIbHBIC
3 Knaccol ¢aiinos MYK-1.19 3a7aHus 5 Bomnpoc Ha 5x3aMeHe
HYK-1.20 3agaHus 1ist 13-19
HOIIK-2.7 o
HOIIK-2.8 CaMOCTOSATCIIBHOU
pabotsr 105-122
HOTK-2.9 Tunossle
HOIIK-2.10 KOHTPOJIbHBIC
4 KoHTelHeDs HOIIK-7.1 3amaHus 6-8 Bormpoc Ha sx3ameHe
P HOIIK-7.2 3agaHus 1ist 20-26
CaMOCTOSITEIbHOM
pabortst 123-150
HMOIK-2.11 Tunosele
HMOIIK-7.3 KOHTPOJIbHBIE
5 Tpadb HOIIK-7.4 samanus 9-10 Bompoc Ha sx3amene
P HOTIK-7.5 3aganus 1 27-31
CaMOCTOSITEIbHOM
paboTel 151-154

IMoka3aTenu, KpUTEPHUH U HIKAJIA OLeHKH c()OPMUPOBAHHBIX KOMIIETEH Mt

CootBercTBie MOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETCHLIUN IJIAaHUPYEMbIM
pe3ysibTataM OOyUCHHUsS M KPUTEPUAM UX OLICHUBAHUS (OLICHKA: YI0OBJETBOPUTEILHO /3a4TEHO):

YK-1

3HaTh

YMmeTh

Crnoco0eH oCcymecTBJIATH NOUCK, KpUTHYECKUH aHAJIN3 U CHHTE3 HH(OpMAaLHH,
NPUMEHSATH CUCTEMHBIH MOAX0/1 1JI pellleHusl MOCTABJEHHBIX 3a1a4
NyK-1.1
(3H.1) MeToapl KPUTHYIECKOTO aHATTN3a M OIEHKH COBPEMEHHBIX HAYYHBIX JOCTHKEHUH
NyK-1.2
(3H.2) OcHOBHBIE MPUHLIUIIBI KPUTHUECKOTO aHAIHU3a
NYyK-1.3
(06.015 B/16.5 31.7) UcTounuku nnpopmannu, HeOOX0IUMOH U1 TpodecCHOHATEHON
JesITeNIbHOCTH, METO/IbI ITOUCKA, aHAIM3a M CHHTe3a HH(opMaIn
NvyK-1.4
(06.015 B/16.5 31.8) CoBpeMEHHBIH OTEYECTBEHHBIN 1 3apYOEKHBII ONBIT B
mpodecCHOHANBEHON AESTENFHOCTH, METOJIBI M TTOJIXO/IbI JJIsl PEIICHUSI TOCTaBICHHBIX
3aja4
NYyK-1.5
(40.011 A/02.5 3u.1) Bosmoxxuaoctu IC, MeTO/IbI aHAITH3a U CHHTE3a MTPEAMETHON
00JIacTH aBTOMATHU3allUK [IPY PEUICHUH MTOCTABICHHBIX 3a/1a4
NYK-1.6
(Y1) IlonyuaTs HOBBIC 3HAHUS HA OCHOBE aHANN3a, CHHTE3a U IPYTUX METOAOB
NyK-1.7
(V2) Cobupats 1aHHBIC IO CIIOXHBIM HaY4HBIM MIPOOIeMaM, OTHOCSIITUMCS K
npodeccuoHaIbHON 00IacTH
NYK-1.8
(Y3) OcymecTBisATh TONCK MHGOPMAIIMH U PEIICHUA Ha OCHOBE DKCTIEPUMEHTATBHBIX
nefcTBUf
NyK-1.9
(06.016 A/06.6 ¥Y.1) PazpabaTbiBaTh JOKYMEHTbI, aHATU3UPOBATH UX CTPYKTYPY H
coJiep>KaHue
NyK-1.10
(06.016 A/30.6 V.1) AHanu3upoBaTh BXOHBIC JaHHBIC, OCYLICCTRIIATh aHAJIU3 U CHHTE3
nH(pOpMaIuu



Baangernb

OIIK-2

3HaTh

YmMmeTh

NYK-1.11
(06.016 A/30.6 Y2) [IpuMeHSATh CHCTEMHBIN IMOAXO PH TUTAHUPOBAHUU PadOT B
npoekrax B oomactu UT
NyK-1.12
(B.1) UccnenoBaruem mpobieM mpodhecCHOHATBHON NeSTENBPHOCTH C IPUMEHCHHEM
aHann3a, CHHTE3a ¥ JPYTHX METOI0B HHTEIUICKTYaIbHON NESTEINbHOCTH
NYyK-1.13
(B.2) BesiBiennemM HaydHBIX TPOOJIEM U NCTIOIB30BAaHUEM aI€KBATHBIX METOJIOB JUIS UX
pemnieHus
NyK-1.14
(B.3) deMoHCTpHpOBaHHEM OLICHOUHBIX CYKACHUH B PELICHUH MPOOIEMHBIX
npodeccroHaNBHBIX CUTYaLUH
NyK-1.15
(06.001 D/03.06 Tn.2) AHanu3 TaHHBIX, CHHTE3 HH(POPMALUN U IPOCKTUPOBAHNE
CTPYKTYP JaHHBIX
NYK-1.16
(06.015 B/16.5 Ta.1) Ananu3 cooTBeTcTBUS 000pynoBanus TpeboBanusm UC
NYK-1.17
(40.011 A/02.5 Ta.1) IIpuMeHSATh CHCTEMHBIN ITOXO/] TPU MPOBEICHUU SKCIIEPUMEHTOB B
COOTBETCTBHU C YCTAHOBJICHHBIMH ITOTHOMOYHSIMU
NYyK-1.18
(40.011 A/02.5 Tna.2) IlpoBeneHne HAOMIOCHUI U U3MEPEHUH, COCTABICHHUE UX
OIMCAaHNH, KpUTUIECKUN aHAIN3 PE3YJIbTaTOB U (YOPMYINPOBKA BHIBOJIOB
NYyK-1.19
(40.011 A/02.5 Ta.4) CocraBiieHre OTYETOB (pa3IeioB OTYETOB) MO TEME HITH 10 HTOTaM
MPOBEICHHBIX SKCIEPHMEHTOB, HA OCHOBE PE3yJIbTaTOB MOMCKA, KPUTHYECKOTO aHAIH3a 1
CHHTE3a
NYyK-1.20
(40.011 A/02.5 [p.2) IlpuMeHATH CHCTEMHBIA MMOAXOJ TMPH PpEIICHUU 3a7a4
AQHAJIMTUYECKOTO XapaKTepa, MpenojaralolluX BBIOOP W MHOrooOpa3me akTyaJlbHBIX
CIIOCOOOB peIIeHUS 3a7ad
Cnoco0eH MOHMMATH NPHHIUNBI PadOThI COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJIOTM M TNPOrPpaMMHBIX CPeICcTB, B TOM 4YHCJIE OTE4eCTBEHHOI0
NPOU3BOACTBA U MCIOJb30BATh MX NPH PelICHUHU 3a1a4 NPOoPecCHOHANbHOMI
JNeATeJbHOCTH;
(40.011 A/02.5 31.2) OTedecTBEHHBIN W MEXIyHAPOIHBIN OIBIT B COOTBETCTBYIOIIEH
o0sacT uccie0BaHui, METOIBI aIaNTaIlK CYIIECTBYIOMNX MaTEMAaTHIECKUX METO/I0B
U CHCTEM MPOrpaMMHUPOBAHUS TS Pa3pabOTKH U peai3aiii alrOpuTMOB peIlICHHS
NPUKIJIAIHBIX 337129
NOIIK-2.3
(40.011 A/02.5 3u.4) MeTopI MPOBEAECHHUS SKCIIEPUMEHTOB U HAOIIOAEHH#, 00001IIeHHS
1 00paboTKH WHPOPMAITH, METO/BI UCTIONIF30BAHMUS U /IalITAIIMU COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHI M MPOTPaMMHBIX CPEJICTB, B TOM YHCIJIE OTEYECTBEHHOTO
MPOM3BO/ICTBA M HCIIOJIB30BaTh WX MPHU PEIICHUH 3aj1a4 MPO(heCcCHOHATBHOMI
JeSITENIbHOCTHY;
HOIIK-2.4
(06.001 D/03.06 ¥Y.1) Hcronp30BaTh CyIIECTBYIOIINE TUIIOBBIE PEIICHUS U IIAOJIOHBI
MPOEKTHPOBAHUSI TPOrPAMMHOT0 00eCIICUeHHsI, UCIIONB30BATh U a1alITHPOBATh
CYIIECTBYIOLIME MaTEMaTHYeCKUE METOIbl K CUCTEMBI IPOTPAMMHPOBAHUS IS
Pa3paboOTKH U pean3aliy AITOPUTMOB PELICHHUS IPUKIIAJHBIX 3a/1a4
HOIIK-2.5
(06.001 D/03.06 ¥.2) IlpuMeHsTh METOJIBI H CPEACTBA MPOSKTUPOBAHUS MPOrPAMMHOTO
o0ecriedeHusi, CTPYKTYp JAaHHbBIX, 0a3 JaHHBIX, IPOTrPAaMMHBIX HHTEp(EHCOoB,
WCTIOJIb30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIIOTUH U aIalITHPOBATh
MPOTPaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO IIPOU3BOICTBA IPH PEIICHUU
3a7a4 npoecCHOHAIBLHON NesITeIbHOCTH;
NOIIK-2.6



(40.011 A/02.5 VY.3) IIpuMeHATH METOIBI TIPOBEACHHMS SKCIIEPUMEHTOB, UCIIOIB30BaTh U
aIalITUPOBATh CYIIECTBYIONUE MATEMATHYECKIE METOJIbI U CUCTEMbI TTPOrPAMMUPOBAHUS
IUIs1 pa3pabOTKU M pean3aluy arOPUTMOB PEILCHHs PUKIAIHbIX 33134

Baagers UOIIK-2.7
(06.001 D/03.06 Tn.1) Pa3zpaboTka ¢ HCIIOIB30BAHMEM COBPEMEHHBIX HH()OPMAITHOHHBIX
TEXHOJIOTHI U MPOTPAMMHBIX CPEJICTB U aJlalTalliell CYIIECTBYIOIINX, U3MEHEHUE U
COTJIACOBaHKE MPOTrPaMMHOT0 0OecrieueH s, B TOM YHCIIe OTEYECTBEHHOTO POM3BOACTBA
Y WCTIONIB30BATh MX MPH PEIICHUU 3a]1a4 IPo(ecCHOHATLHON e TeIbHOCTH
NOIIK-2.8
(06.001 D/03.06 Tn.3) [IpoekTupoBanue 6a3 JaHHBIX Ui pa3pabOTKU U peaan3anuu
ITOPUTMOB PELICHU 3a1a4 NpodecCHOHaIbHOM AesITeNbHOCTH
HOIIK-2.9
(40.011 A/02.5 Ta.1) TIpoBeaeHne SKCIICPUMEHTOB C MCITOIB30BAHUEM U aanTareit
CYIIECTBYIOLIMX COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUH U MPOTrPaMMHBIX CPE/ICTB,
B TOM YHUCIIE OTEUECTBEHHOT'O MMPOU3BOJICTBA, B COOTBETCTBUH C YCTAHOBIICHHBIMU
MOJTHOMOYHSMHU
NOIIK-2.10
(40.011 A/02.5 Tna.2) IlpoBeneHne HAOMIOCHUI U U3MEPEHUH, COCTABICHHUE UX
onucanuil u (HOPMYJIUPOBKA BBIBOJIOB C HCIIOIB30BAHUEM U aJanTalifeil COBPEeMEHHBIX
WHPOPMALTMOHHBIX TEXHOJIOTUH M MPOTPaMMHBIX CPEICTB, B TOM YHCJIE OTEYECTBEHHOT'O
MPOM3BOJICTBA, JUIsl Pa3pab0TKH U peau3aliy allrTOpUTMOB PEIICHHS 3a1a4
PO eCCHOHANBEHON IEATELHOCTH;
NOIIK-2.11
(40.011 A/02.5 Jp.2) dearenbHOCTD, HAPaBICHHAs Ha PELICHUE 3a/1a4 aHATUTHIECKOTO
XapakTepa, IpenoiararIiuX BEI0Op 1 MHOroo0Opasue akTyajJbHBIX CIIOCOOOB PEIICHHS
3aj]a4, HCMOJIb30BaHKE U aJ]ANTHPOBAHUE CYIIECTBYIOIINX MATEMATHICCKAX METOIOB
CHCTEM MPOTrPaMMHUPOBAHHS TS pa3paboTKH U pealln3alliy alrOPUTMOB PEIICHHs 33124
po(ecCuOHaIbHOMN JICSITEITbHOCTH

OIIK-7 Cnocoben pa3padaTpiBaTh AJIrOPUTMblI M NPOrpamMMbl, NPUTOIHbIE Js

NMPAKTUYECKOI0 MPUMEHEHMS;

3natb NOIIK-7.1
(06.001 D/03.06 31.1) MeTobl U cpeAcTBa IPOSKTUPOBAHUS POTPAMMHOTO
oOecriedeHus IPH pearn3alii MaTeMaTHYECKH CIIOKHBIX alTOPUTMOB

Ymern NOIIK-7.2
(06.001 D/03.06 ¥Y.1) OpueHTHpOBATHCS B COBPEMEHHBIX AITOPUTMaxX KOMITBIOTEPHOI
MaT€MaTUKU, IPUMCHATb METOABI U CPEACTBA ITPOCKTUPOBAHUSA ITPOTPaMMHOI'0
obecrieyeHusi, CTPYKTYp JaHHbBIX, 0a3 JaHHBIX, IPOrPAMMHBIX HHTepGeicoB
NOIIK-7.3
(06.001 D/03.06 V.2) IlpuMeHsTh METOJIBI M CPEACTBA MPOSKTUPOBAHUSI CHCTEMHOTO U
MPUKIIAHOTO IPOTPaMMHOT0 00ECTICUeHHsI, CTPYKTYp JaHHBIX, 023 JaHHBIX,
MPOTPaMMHBIX HHTEP(EHCOB

Baagerrs (06.001 D/03.06 Ta.1) Pa3spaboTka MaTeMaTHYECKH CIOMXKHBIX arOPUTMOB, H3MEHEHHUE U
COTJIACOBaHME apXHUTEKTYPHI IPOrPAMMHOTO 00ECTIEYeHHsI C CHCTEMHBIM aHAITUTHKOM 1
ApPXUTEKTOPOM MPOrPAMMHOTO 00ECTICUSHUS
HOIIK-7.5
(06.001 D/03.06 Tx.2) [IpoekTupoBaHue CTPYKTYP JAHHBIX ITPH Pa3pabOTKe CHCTEMHOTO
U TIPUKJIAJHOTO [IPOTPaMMHOI0 00ecIieueHHsI
HOIIK-7.6
(06.001 D/03.06 Tna.1) PazpaboTka anropuTMOB H a ApXUTEKTYPhI IPOTPAMMHOTO
06eCHe‘IeHI/IH, IIPUTOAHOI0 I MPAKTUYCCKOTO IPUMEHCHU A

COOTBETCTBHE 6a3OBOMV VPOBHK) OCBOECHHS KOMIIETCHIIUMI MJIaHUPYEMBIM
pe3ysbpTaTaM 00yUIEeHHUS ¥ KPUTEPHUSAM HX OICHUBAHUS (OIICHKA: XOPOLIO /3aUTEeHO):
YK-1 Crnoco0eH ocymecTBIATh NOMCK, KPUTHYECKUH aHAJIN3 U CHHTe3 HH(OpMaLnu,
NPUMEHATH CUCTEMHBIH MOIXO0/ 1JIs1 pellleHNsI MOCTABJEHHbIX 3a/1a4
3Hatb NYK-1.1




YMmeThb

Baagernb

(3u.1) MeToap! KpUTHIECKOTO aHAIIM3a U OIICHKA COBPEMEHHBIX HAYIHBIX JOCTHKCHUI
NYK-1.2

(3H.2) OcHOBHBIE COBpEMEHHBIE IPUHIUIBI KPUTUYECKOTO aHAIN3a

NYyK-1.3

(06.015 B/16.5 3u.7) UcTouHuKH HH(BOPMALIHHU, HEOOXOIUMOM I TIpO(eCCHOHATBHOMN
JesITeNIbHOCTH, METO/IBI TOUCKA, aHAIN3a M CHHTe3a HH(opMarn

NvyK-1.4

(06.015 B/16.5 31.8) CoBpeMeHHBII OTeUECTBEHHBII 1 3apyOeKHBII ONBIT B
MpoQeCCHOHANBEHON IEATENLHOCTH, METO/TBI M TTOJIXOJIBI JJIsl PEIICHHSI MOCTABIEHHBIX
3aja4

NyK-1.5

(40.011 A/02.5 3n.1) CoBpemennsie Bo3MokHOCTH VIC, METOIBI aHAINM3a U CHHTE3A
MpeaMeTHON 00JacTH aBTOMATH3aIMU IPH PEILICHUH TIOCTAaBICHHBIX 3a]a4

NYK-1.6

(Y1) Ilomy4ats HOBBIE 3HAHHS HA OCHOBE aHAIN3a, CHHTE3a U APYTUX METOIOB Ha
BBICOKOM ypPOBHE

NyK-1.7

(V2) Cobupats naHHBIC TIO CIIOKHBIM HAYYHBIM MIPOOIEMaM, OTHOCSIIIMCS K
npoeccnoHaIbHON 00IacTH

NYyK-1.8

(Y3) YBepeHHO OCYIIECTRIATh OUCK MH(OPMAIIUH U PEUICHHUI HA OCHOBE
SKCIEPUMEHTAIbHBIX ACHCTBUI

NYyK-1.9

(06.016 A/06.6 ¥Y.1) PazpabaTbiBaTh JOKYMEHTHI, aHATU3UPOBATH UX CTPYKTYPY H
coJiepyKaHue

NYK-1.10

(06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJHbBIC JaHHBIC, OCYIIECCTRIIATh aHAJIU3 U CHHTE3
HHpOpPMALTUH

NyK-1.11

(06.016 A/30.6 Y2) [IpuMeHsTh CUCTEMHBIH MOIXO/ NP MIAHUPOBAHUH PadOT B
npoekrax B oosactu T Ha BBICOKOM ypOBHE

NyK-1.12

(B.1) UccnenoBanuem mpodiaeM mpodecCHOHATLHON IeITETbHOCTH C TPUMEHEHUEM
aHammM3a, CHHTE3a U APYTHX METOJJOB HHTEIUIEKTYAILHOH JIeTETbHOCTH

NYyK-1.13

(B.2) BoisiBieHHEM HaydHBIX MTPOOJIEM U HCIOJIh30BAHHEM aJICKBATHBIX METOJIOB JUIS UX
pellieHus Ha BEICOKOM YPOBHE

NyK-1.14

(B.3) leMoHCTpUPOBaHHUEM OIICHOUHBIX CYXK/ICHUH B PEIICHUH MPOOISMHBIX
po(heCcCUOHAIBHBIX CUTYAIUH

NYyK-1.15

(06.001 D/03.06 Txa.2) Ananu3 qaHHBIX, CHHTE3 HHQOPMAIIUU 1 TPOSKTUPOBAHUE
CTPYKTYp NaHHBIX HAa BEICOKOM YPOBHE

NYK-1.16

(06.015 B/16.5 Ta.1) Ananms cootBeTcTBHs 000pyAoBaHus TpedoBanusm MC
NyK-1.17

(40.011 A/02.5 Ta.1) ApryMeHTHPOBAHHO IPUMEHSITh CUCTEMHBIH MOAX01 PU
MPOBEICHUH YKCTIEPUMEHTOB B COOTBETCTBHH C YCTAHOBIICHHBIMU TIOJTHOMOYHSIMU
NYyK-1.18

(40.011 A/02.5 Tx.2) TIpoBeaeHme HAOIIOAEHUM U M3MEPEHNUH, COCTABIICHHE UX
OIIMCAaHWH, KpUTHIECKUN aHAIN3 PE3YJIbTATOB H (YOPMYJIMPOBKA BHIBOJIOB

NyK-1.19

(40.011 A/02.5 Ta.4) CocraBieHre OTYETOB (pa3/IelioB OTYETOB) MO TEME WIU 110 UTOTaM
MPOBEICHHBIX YKCIIEPHUMEHTOB, HA OCHOBE PE3YJIbTATOB TIOMCKA, KPUTUIECKOTO aHAaJIH3a U
CHHTE3a

NYyK-1.20



OIIK-2

3HaTh

YMmeThb

Baangernb

(40.011 A/02.5 [p.2) IIpuMeHATH CHCTEMHBIM MOAXOM IPH pEIICHHH 3a1a4
AHAJIMTUYECKOTO XapaKTepa, MPeInojaralolux BBIOOp M MHOrooOpa3ue aKTyalbHBIX
croco0O0B perieHus 3a1a4
Cnoco0eH MOHUMATH NPUHIUNBI PadoThl COBPEMEHHbIX HH(OPMALMOHHBIX
TEeXHOJIOTMI M TNPOrpaMMHBIX CpPeIcTB, B TOM 4YHCJIe OTe4eCTBEHHOI0
NMPOU3BOACTBA U MCIOJb30BATh UX NPH PelleHUHU 3a1a4 NPoPecCHOHATbHOM
JeATeJIbHOCTH;
(40.011 A/02.5 3u.2) CoBpeMeHHBIH OTEUECTBEHHBIN U MEXKTYHAPOIHBIH OIBIT B
COOTBETCTBYIOIIEH 00JIACTH MCCIICAOBAHMIA, METOIbI aJIANITAIIH CYIIECTBYIOIIHX
MaTeMaTHYECKHX METOJIOB M CUCTEM IPOrPaMMHUPOBAHUS ISl pa3pabOTKU U pealn3alum
ITOPUTMOB PEIICHUS MPHUKJIAJHBIX 3324
NOIIK-2.3
(40.011 A/02.5 3n.4) MeTozs!l IPOBEAEHNS SKCIIEPUMEHTOB U HaOMOAeHN!H, 0600IIeHs
1 00paboTKKH HHPOPMAITUH, METO/IBI UCTIONIL30BAHMUS U aAaITAlM COBPEMEHHBIX
WHPOPMALMOHHBIX TEXHOJIOTUH U MPOTrPaMMHBIX CPEACTB, B TOM YHCIIE OTEUECTBEHHOTO
MPOM3BOJICTBA M HCIIOJIB30BaTh UX MPHU PEIICHUM 33j1a4 MPO(ECCHOHATBHOM
JeSITENIBHOCTH;
NOIIK-2.4
(06.001 D/03.06 Y.1) YBepeHHO UCTIOIB30BATH CYIIECTBYIOIINE TUIIOBBIE PEIICHUS U
1a0JIOHBI TPOSKTUPOBAHUSI TPOTPAMMHOT0 00ECIIEUEH S, HCTIOL30BATh U aaTHPOBAThH
CYIIECTBYIOLIME MAaTEMAaTUIECKAE METOIbl 1 CUCTEMBI IIPOTPaMMHUPOBAHUS IS
Pa3paboTKU U pean3aliiy AITOPUTMOB PEIICHUS MPHUKIIATHBIX 321249
HOIIK-2.5
(06.001 D/03.06 Y .2) IlpuMeHsATh METOBI H CPEACTBA MPOSKTUPOBAHUS MPOIPAMMHOTO
oOecriedeHus], CTPYKTYp JAaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHCOoB,
WCTIOJIb30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIIOTUH U aIalITUPOBATh
MPOTpaMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO POU3BOACTBA MPH PELICHUU
3a7a4 Ipo(ecCHOHaIbHOM NesITeIbHOCTH;
NOIIK-2.6
(40.011 A/02.5 V.3) [IpuMeHATh METOIBI TPOBEICHHUS SKCIIEPUMEHTOB, UCIIOIb30BATh H
a/IafITUPOBATh CYIIECTBYIONIUE MATEMATHYECKIE METOJIBI U CUCTEMBI ITPOrPaMMHUPOBAHUS
JUTs pa3pabOTKU M peau3aiiy alrTOPUTMOB PEIICHHS TIPUKIIATHBIX 33/1a4 HA BHICOKOM
YpOBHE
NOIIK-2.7
(06.001 D/03.06 Tna.1) PazpaboTka ¢ nCHONB30BaHHEM COBPEMEHHBIX HH)OPMAIIMOHHBIX
TEXHOJIOTHI U MPOTPAMMHBIX CPEJICTB U aJanTaliiell CyIecTBYIOINX, U3MEHEHUE U
COTJIACOBaHKE MPOTrPaMMHOT0 00ECTICUeHH S, B TOM YHCIIe OTEYECTBEHHOTO MPOU3BOCTBA
W UCIIONIB30BATh MX MPH PEUICHUH 3a]1a4 IPo(ecCHOHaIbHOM NesTeTbHOCTH
NOIIK-2.8
(06.001 D/03.06 Ta.3) [IpoextupoBanue 6a3 JaHHBIX IS Pa3paOOTKA U pealn3aiun
ITOPUTMOB PElIeHU 3a]a4 podecCHOHaTbHON JesTENBHOCTH Ha BBICOKOM YPOBHE
NOIIK-2.9
(40.011 A/02.5 Ta.1) IIpoBeneHre SKCIEPUMEHTOB C UCIIOJIB30BAHUEM U Al TaIlHei
CYIIECTBYIOIIMX COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH M MPOTrPaMMHBIX CPEICTB,
B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOJICTBA, B COOTBETCTBUH C YCTAHOBIICHHBIMU
MOJTHOMOYHSIMH
HOIIK-2.10
(40.011 A/02.5 Tx.2) TIpoBeaeHe HAOMIOAEHUM U M3MEPEHNUH, COCTABIICHHE UX
onucaHui u (OPMYINPOBKA BHIBOJIOB C HCIIOIB30BAHUEM U aanTalell COBpEeMEHHbIX
WHPOPMALMOHHBIX TEXHOJIOTUH M MPOrPaMMHBIX CPEACTB, B TOM YHCJIE OTEUECTBEHHOTO
MIPOM3BOJICTBA, JUIsl Pa3pabOTKH U pealTu3aliy allrOPUTMOB PEIICHUS 3a1a4
npodecCHOHANBEHON ISATETLHOCTH Ha BEICOKOM YPOBHE
HOIIK-2.11
(40.011 A/02.5 Jp.2) dearenbHOCTD, HAIPaBIIEHHAs Ha PENICHUE 3a/1a9 aHATUTHIECKOTO
XapakTepa, IpeJnoiaralliuX BEIOOp 1 MHOT0OOpa3ue akTyalbHBIX CIIOCOO0B PEIICHNUS
3a]a4, UCIOJIb30BAaHKUE U aJallTUPOBAHUE CYIIECTBYIOIINX MaTEMaTHIECKUX METOIOB U



OIIK-7

3HaTh

YmMmerh

Baangers

CHCTEM IPOTPaMMHPOBAHNS IS pa3pabOTKU U peal3alliy alTOPUTMOB PEIICHUS 3a1a4
npodeccrnoHaNBHO NeATeTbHOCTH
Cnocoben pa3padaTbiBaTh AJITOPUTMbI M MNPOrpamMMbl, NPUTOAHbIE sl
NPAaKTHYECKOr0 IPUMEHEHU;
NOIIK-7.1
(06.001 D/03.06 31.1) MeToab! 1 cpencTBa MPOSKTHPOBAHHS TPOTPAMMHOTO
obecniedeHusl PU peaTn3aliii MAaTEMaTHIECKH CIIOKHBIX alrOPUTMOB
NOIIK-7.2
(06.001 D/03.06 Y.1) OpueHTHPOBATECS B COBPEMEHHBIX aITOPUTMaX KOMITBIOTEPHOI
MaTeMAaTHKH, IPAMEHATh METOJIBI M CPEJICTBA IIPOSKTUPOBAHMS IPOTPaMMHOTO
obecnieyeHusl, CTPYKTYp aHHBIX, 0a3 TaHHBIX, IPOrPAMMHBIX HHTEP(}EHCOB Ha BEICOKOM
ypOBHE
NOIIK-7.3
(06.001 D/03.06 Y.2) ApryMeHTHPOBaHHO IIPUMEHSITH METOIbI U CPEJICTBA
MPOEKTHUPOBAHUS CUCTEMHOT'0 M MPUKJIAJHOTO MPOrPaMMHOTO 00eCTIeUeHUs], CTPYKTYP
JaHHBIX, 0a3 JTaHHBIX, IPOrPAMMHBIX HHTEP(EHCOB
(06.001 D/03.06 Ta.1) Pa3paboTka MaTeMaTH4YECKH CIOKHBIX aJrOPUTMOB, U3MEHEHHE U
COTJIaCOBaHHME APXUTEKTYPHI IPOTPAMMHOTO 00ECIICUYCHHUS ¢ CHCTEMHBIM aHATUTHKOM U
APXHUTEKTOPOM MPOrPAMMHOTO 00eCTIeYeHHUS
HOIIK-7.5
(06.001 D/03.06 Tx.2) [IpoexkTupoBaHue CTPYKTYP JAHHBIX MPH Pa3pabOTKe CHCTEMHOTO
Y TIPUKJIAJTHOTO MTPOTPaMMHOT0 00ecTIeYeHuUs
NOIIK-7.6
(06.001 D/03.06 Ta.1) Pa3paboTka alropuTMOB U @ apXUTEKTYPhI IPOTPAMMHOTO
O6€CHC‘-I€HI/IH, IMPUTOAHOI0 IJId NPAKTUYCCKOI'O IPUMEHCHUA Ha BBICOKOM YPOBHE

CootBercTBie HPOJABHMHYTOMY VPOBHIQ OCBOEHHUS KOMIETCHIMN IJIAHUPYEMbIM
pe3ysibTaTaM OOyUCHHS U KPUTEPHUSIM MX OIICHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):

YK-1

3HaTh

YmMmeTh

Crnoco0eH oCcymecTBJIATH NOUCK, KpUTHYECKUH aHAJIN3 U CHHTE3 HH(OpMAaLHH,
NPUMEHATH CUCTEMHBbIN MOAXO0/X AJIA PelIeHUs MOCTABJICHHBIX 3a/1a4
NyK-1.1
(31.1) CoBpemMeHHbIE METOIBI KPUTHYECKOTO aHAJIN3a U OLEHKH COBPEMEHHBIX HAYYHBIX
OCTHKEHUU
NyK-1.2
(3H.2) OcHOBHBIE COBpEMEHHBIE PUHIUITBI KPUTHYECKOTO aHAIN3a
NYyK-1.3
(06.015 B/16.5 3u.7) CoBpeMeHHbIE HCTOYHUKH MH(POPMAIIMU, HEOOXOIUMOMN 151
podecCHOHANBEHON A TENLHOCTH, METO/Ibl TIOUCKA, aHaJIM3a U CHHTE3a HHPOPMAIUH
NvyK-1.4
(06.015 B/16.5 31.8) CoBpeMEHHBIH OTEYECTBEHHBIN 1 3apYOEKHBII ONBIT B
podecCHOHANBEHON AEATENFHOCTH, METOJIBI M TTOJIXO/IbI JIsl PEIICHUSI TOCTaBICHHBIX
3a7a4
NYyK-1.5
(40.011 A/02.5 3u.1) CoBpemennsie Bo3MokHOCTH VIC, METOIBI aHANIM3a U CHHTE3a
MpeMETHON 00JIaCTH aBTOMATH3AIMHU TIPH PEIICHUN TIOCTABICHHBIX 33124
NYK-1.6
(Y1) Ilony4ats HOBEIC 3HAHUS HA OCHOBE aHAIM3a, CHHTE3a U IPYTUX METOJIOB Ha
BBICOKOM ypPOBHE
NyK-1.7
(Y2) CoOupath JaHHBIE TIO CJIOKHBIM HAYYHBIM MTPOOIeMaM, OTHOCSIIUMCS K
npodecCHOHANBHOW 00JIACTH Ha BEICOKOM YPOBHE
NYK-1.8
(Y3) YBepeHHO OCYLIECTBIATH MOUCK HHPOPMAIIMK U PEILICHUH Ha OCHOBE
SKCIEPUMEHTAIIbHBIX JEHCTBUI
NYK-1.9



Baagern

OIIK-2

3HaTh

YmMmeTh

(06.016 A/06.6 Y.1) Pa3pabaTsiBaTh TOKYMEHTHI, aHATH3UPOBATH UX CTPYKTYPY U
coziepKaHue
NyK-1.10
(06.016 A/30.6 V.1) AHamH3HUPOBATH BXOIHBIE JaHHBIE, OCYIIIECTRIIATh AHAIN3 U CHHTE3
nH(popManuK Ha BEICOKOM YPOBHE
NYK-1.11
(06.016 A/30.6 Y2) [IpuMeHsTh CUCTEMHBIN MOIXOA MPHU IIAHUPOBAHUU PadOT B
mpoekTtax B obmactu YT Ha BEICOKOM ypoBHE
NYK-1.12
(B.1) UccnenoBanuem npoobiieM mpodeCCHOHANBHOM IS TEILHOCTH C MPUMEHEHUEM
aHaJM3a, CHHTE3a U APYTHX METOJOB HHTEIUICKTYaIbHON eI TELHOCTH Ha BEICOKOM
yYpOBHE
NYyK-1.13
(B.2) BorsBienreM HayuHBIX TPOOJIEM U UCIOIB30BAHHEM a/IEKBATHBIX METOJIOB JUISl MX
penIeHus Ha BEICOKOM yPOBHE
NYK-1.14
(B.3) JleMoHCTpHpOBaHHEM OLICHOYHBIX CYXJICHUH B PEIICHUU MPOOIEMHBIX
npodeccroHaNBHBIX CUTYaLUH
NYK-1.15
(06.001 D/03.06 Tn.2) AHanu3 NaHHBIX, CHHTE3 HH(POPMALIUN U IPOCKTUPOBAHUE
CTPYKTYp IaHHBIX Ha BEICOKOM YPOBHE
NYK-1.16
(06.015 B/16.5 Ta.1) Ananu3 cootBeTcTBUS 000pynoBanus Tpeboanusm NC Ha
BBICOKOM ypPOBHE
NYK-1.17
(40.011 A/02.5 Ta.1) ApryMeHTHPOBAHHO MIPUMEHSITH CUCTEMHBIH MOAX0 IPH
MPOBEICHNH YKCTIEPUMEHTOB B COOTBETCTBUH C YCTAHOBJICHHBIMU TIOJTHOMOYHSIMH
NYyK-1.18
(40.011 A/02.5 Tna.2) IlpoBeneHne HAOTIOCHUH U U3MEPEHUIT, COCTABICHHE MX
OIMCAaHNH, KpUTUIECKUN aHAIN3 PE3YJIbTAaTOB H (YOPMYINPOBKA BHIBOJIOB
NYyK-1.19
(40.011 A/02.5 Ta.4) CocraBiieHre OTYETOB (pa3IeioB OTYETOB) MO TEME HITH 110 UTOTaM
MPOBEICHHBIX SKCIIEPHUMEHTOB, HA OCHOBE PE3yJIbTaTOB MOMCKA, KPUTHYECKOTO aHAIH3a 1
CHHTE3a
NYyK-1.20
(40.011 A/02.5 JIp.2) ApryMeHTHPOBAaHHO MPHUMEHSTH CHCTEMHBIH TTOIXO0/1 [IPU PEIICHUN
3a]]a4 aHATUTHYECKOTO XapaKTepa, IpeAnoaralolinX BEI0OOp 1 MHOT000pa3ue akTyalbHbIX
CIIOCOOOB peIIeHUS 3a7ad
Cnoco0eH MOHMMATH NPUHIHIBI PadoThl COBPEMEHHbIX MH(OPMAIMOHHBIX
TEXHOJIOTU M TMPOrPpaMMHBIX CPeICcTB, B TOM 4YHCJIE OTE4eCTBEHHOI0
NPOU3BOACTBA U MCIOJb30BATh MX NPH PelICHUHU 3a1a4 NPOoPecCHOHANBHON
JIeATeJbHOCTH;
(40.011 A/02.5 31.2) CoBpeMeHHBI 0TEUECTBEHHBIN U MEK/IyHAPO/IHBII OIIBIT B
COOTBETCTBYIOIIEH 00J1aCTH UCCIIEIOBAHNM, METO/IbI aJalTAllN CYIIECTBYIOIINX
MaTeMaTHYECKIX METOJIOB M CUCTEM MPOrPaMMHPOBaHHUS JJIsl pa3pabOTKU M peatn3aium
ITOPUTMOB PEIICHUS MPHUKJIAJHBIX 3a]a4
NOIIK-2.3
(40.011 A/02.5 3u.4) CoBpeMeHHBIE METOIBI IIPOBEAECHIUS SKCIIEPUMEHTOB U
HabroneHui, 00001eHns 1 00padoTKM HHGOPMALIUU, METOBI UCTIONb30BaHUS U
a/lanTaluy COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUI M MPOTrPaMMHBIX CPEACTB, B
TOM YHCJIe OTEYECTBEHHOTO POU3BOICTBA H UCIIOJIb30BATh UX TIPU PEIICHUN 33124
pohecCHOHAIbHOMN IEATEIbHOCTH;
HOIIK-2.4
(06.001 D/03.06 ¥Y.1) YBepeHHO UCTIONB30BaTh CYIIECTBYIONINE THIIOBBIE PEILICHUS 1
1a0JIOHBI TPOEKTUPOBAHUSI TPOTPAMMHOT0 00ECIIeUeH s, MCIIOIL30BaTh U aallTHPOBATh
CYIIECTBYIOLINE MAaTEMaTHIECKHE METO/IbI M CUCTEMBI IPOTPaMMHUPOBAHUS IS
Pa3paboOTKH U pealn3aliy AJITOPUTMOB PELICHHUS IPUKIIAJHBIX 3a/1a4



NOIIK-2.5
(06.001 D/03.06 ¥.2) ApryMeHTHpPOBaHHO MPUMEHSITHh METOABI U CPEIICTBA
MPOEKTHPOBAHUSI TPOrPaMMHOT0 00eCTIeUeHHs, CTPYKTYpP JaHHBIX, 0a3 TaHHBIX,
MPOTPaMMHBIX HHTEP(ENCOB, UCIIOIB30BATh COBPEMEHHbIE HHPOPMAaIOHHEIE
TEXHOJIOTHH U aJallTUPOBaTh IPOTrPaMMHbIE CPEICTBA, B TOM YHCIIE OTEUYECTBEHHOI'O
IIPOM3BOJCTBA NP PEIICHUH 3a1a4 IPOPECCUOHAIBHON e TeIbHOCTH;
NOIIK-2.6
(40.011 A/02.5 ¥.3) IIpuMeHSATH METOIBI IIPOBEACHHMS SKCIIEPUMEHTOB, HCIIOIB30BaTh U
alaliTUPOBaTh CYLIECTBYIOIINE MAaTEMAaTHUECKHE METO/IbI M CUCTEMBI IIPOrPaMMHUPOBAHUS
IUIs1 pa3pabOTKU M pean3aliy arOPUTMOB PEICHHs TPUKIAIHbIX 33/1a4 HA BHICOKOM
ypOBHE

Baagers HOIIK-2.7
(06.001 D/03.06 Ta.1) PazpaboTka ¢ HCHONBb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI ¥ MPOrPaMMHBIX CPEJCTB U aJanTalyell CyIeCTBYIOIINX, H3MEHEHUE U
COIJIaCOBAaHHE NPOrPaMMHOI0 00eCIeueHHsI, B TOM YHCIIE OT€YECTBEHHOTO IPOU3BOACTBA
1 UCIIOIb30BATh UX IPH PELICHUH 3a/1a4 IPOo(eCcCHOHATIBHOM NESITEIbHOCTH Ha BEICOKOM
ypOBHE
NOIIK-2.8
(06.001 D/03.06 Ta.3) [IpoextupoBanue 60a3 JaHHBIX IS pa3paObOTKU U pealn3aiuu
ITOPUTMOB PEIICHU 3aa4 NpodecCHOHaNbHOM NEeSITENHHOCTH Ha BBICOKOM YPOBHE
HOIIK-2.9
(40.011 A/02.5 Ta.1) IIpoBeneHre SKCIIEPUMEHTOB C UCIIOIB30BAHUEM U Al TaIlHei
CYIIECTBYIOUIMX COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTUH M MPOTrPaMMHBIX CPEICTB,
B TOM YHCJIE OTEUECTBEHHOTO MMPOU3BOJICTBA, B COOTBETCTBUH C YCTAHOBIICHHBIMU
MOJTHOMOYHSAMU
NOIIK-2.10
(40.011 A/02.5 Tn.2) IIpoBeaeHne HAOIIOACHUH U U3MEPEHHUH, COCTABICHHE UX
onuvcanuii v (OPMYIHUPOBKA BHIBOJIOB C MCIIOIB30BAHUEM U aJanTaliell COBPEeMEHHBIX
MHGOPMALMOHHBIX TEXHOJIOTUH U NPOrPaMMHBIX CPEACTB, B TOM YHCJIE OTEUYECTBEHHOTO
MIPOM3BOJICTBA, JUIsl Pa3pab0TKH U peau3aliy alrTOpUTMOB pEIICHHS 3a1a4
npodecCHOHANBEHOMN IS TENTLHOCTH Ha BEICOKOM YPOBHE
NOIIK-2.11
(40.011 A/02.5 [Ip.2) [esATenpbHOCTD, HAITPABJICHHAS HA PEIICHUE 33/1a4 aHATUTHYECKOTO
XapaxTepa, IpeAnoaralliuX BEIOOp 1 MHOT0OOpa3ue akTyalbHBIX CIIOCOO0B PEIICHNUS
3a]a4, UCIOJIb30BAaHUE U aJallTUPOBAHUE CYLIECTBYIOIMX MATEMAaTHYECKUX METOIOB U
CHCTEM MPOTrpaMMHUPOBAHHMS ATl Pa3pabOTKH U peasin3aliiy aJlrOPUTMOB PeLIeHHs 3a1a4
npodecCHOHANBEHON IEATETLHOCTH Ha BEICOKOM YPOBHE

OIIK-7 Cnocoben pa3padaTpiBaTh AJITOPUTMbI M NPOrpamMMbl, NPHUIOAHbIE IS

NMPAKTHYECKOI0 NPUMEHEHM;

3HaTh NOIIK-7.1
(06.001 D/03.06 31.1) CoBpeMEeHHbIE METOABI U CPEICTBA POEKTUPOBAHUS
MPOTPaMMHOT'0 O0ECTICUEHHSI TPU peaIn3alliil MATEMAaTHYECKH CIIOKHBIX AJITOPHTMOB

Ymern NOIIK-7.2
(06.001 D/03.06 ¥Y.1) OpueHTHpPOBATECS B COBPEMEHHBIX AITOPUTMaX KOMITBIOTEPHOI
MaTEeMaTHKH, IPUMEHATh METO/Ibl M CPEACTBA MPOESKTUPOBAHUS IPOIPAMMHOTO
oOecriedeHusi, CTPYKTYp JaHHbIX, 0a3 JJaHHBIX, IPOTPAMMHBIX HHTep(EHCOB Ha BBICOKOM
ypOBHE
NOIIK-7.3
(06.001 D/03.06 Y.2) ApryMeHTHpPOBaHHO IPUMEHSITH METOJIbI U CPEJACTBA
MPOEKTHPOBAHUS CUCTEMHOT'O M TIPUKJIATHOTO MPOrPAMMHOT0 00€CTIeYeHU S, CTPYKTYP
JaHHBIX, 0a3 JaHHBIX, IPOrPAMMHBIX HHTEP(EHCOB

Baagerrs (06.001 D/03.06 Txa.1) Pa3spaborka MaTeMaTHYECKH CIOXKHBIX aIrOPUTMOB, H3MEHEHHUE U
COTJIACOBaHME apXHUTEKTYPHI IPOrPAMMHOTO 00ECTIEYEHHsI C CHCTEMHBIM aHAJTUTUKOM U
ApXUTEKTOPOM MPOrPaMMHOT0 00ECTIE€YeHHUS Ha BBICOKOM YPOBHE
HOIIK-7.5
(06.001 D/03.06 Tx.2) [IpoexkTupoBaHue CTPYKTYP JAHHBIX ITPH Pa3pabOTKe CHCTEMHOTO
U IPUKJIAHOTO IPOrPaMMHOI0 00ecIieueH s Ha BHICOKOM YPOBHE



NOIIK-7.6
(06.001 D/03.06 Tn.1) Pa3zpaboTka anropuTMOB U a apXUTEKTYPHI IPOTPAMMHOTO
oOecrieueHus1, MPUTOHOTO ISl MPAKTUYESCKOTO MPUMEHEHUS Ha BBICOKOM YPOBHE

TunoBbie KOHTPOJIbHBIC 3aIaHUA WX HHbIC MaTEPpHUAJIbI, HEO6XOI[I/IMI>Ie AJI OHE€HKH

3HAHM, YMEHUiH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTePHU3YKWIIUX 3TANbI
(opMupoBaHus KoOMIeTEeHIIUI B IIpoIecce OCBOCHUs 00pa30BaTeIbHOI MPOrpaMMbl

9.

Tunosbie KOHTPOJIbHBIC 3a1a4YM

Han maccuB ctpok. Ecinu B ctpoke meHee 3-X uudp, TO BCTaBUTH MEpe
Kaxaou mudpoi *, nHaue — yAaluTh BCe IUQPPHI U3 CTPOKHU.

JlaH oOJHOHAIpPABJICHHBIM CHHUCOK. BCTaBUTH mepes KaxIbIM YETHBIM
AJIEMEHTOM HOBBIH, PaBHBIA KOJUYECTBY OTPUIIATEIIHHBIX JIEMEHTOB CITUCKA.
Jlan [ByHampaBJIEHHBIM CHOUCOK. HaWTh KOJIMYECTBO MOBTOPSIIOIIUXCS
3JIEMEHTOB.

JlaHo pnepeBo ABOMYHOrO Moucka. Ecmu B AepeBe YETHOE KOJIWYECTBO
JUCThEB, TO 3aMEHUTh KBaJpaTaMH BCE HE JIUCThS, UHAYE — BBIYUCIUTH
MPOU3BEICHUE KPATHBIX 3 HE JIUCTHEB.

Han daiin nensix yucen. [loxyuuTs HOBBIM (ailsl, B KOTOPHIN BXOJAT YETHBIC
AJIEMEHTBI UCXOTHOTO (haiisia, Mocae KOTOPHIX UAYT HEYETHBIE.

Jana mnocnenoBarenbHOCTh LeENbIX uucen, (0 — TmNpHU3HAK KOHIA.
CdopmupoBaTh BEKTOp M3 3JIEMEHTOB IOCIEAOBATEILHOCTU U €CJIM OH
CUMMETPUYEH, TO MPOAYOIMPOBATH BCE DJJIEMEHTHI C KpaTHBIM 5
npousBeaeHueM nudp.

JaHa mocnenoBaTeNnbHOCTh Henblx uucen, (0 — m0OpH3HAK KOHIA.
CdopmupoBaTh 1€k U3 3JIEMEHTOB IMOCJIEIOBATEILHOCTH U TOCJE KaXKI0TO0
YETHOTI'0 JIEMEHTA BCTABUTh HOBBIM, paBHBIN cCymMme ero nudp.

JaHa mocnenoBaTeNbHOCTh 1Henbix uucesn, (0 — m0Opu3HAK KOHIA.
CdopmupoBaTh MHOXKECTBO U3 JJIEMEHTOB TMOCea0BaTeIbHOCTU. Ecnu
3aIaHHBIN AJIIEMEHT HE BXOJIUT B MHOXKECTBO — TO YJaJUTh M3 HETO BCE HE
IIPOCTHIE 3JIEMEHTHI.

PeanuzoBate anroputm ®noiiaa.

10.Peanmm3oBath 00x0/1 rpada B riayOuHy.

Tunosble 3aJaHUS ISl CAMOCTOSITEIbHOM PadoOThI

I[aH MacCCHUB CTPOK. Haiitu xoau4ecTB CTPOK, MEpBas NMOJOBHHA KOTOPBIX COACPKUT

OykBY A.

2. lan maccuB cTpok. HaliTu HOMepa CHMMETPUUYHBIX CTPOK.

3. lan maccuB ctpok. HaiiTu kosm4ecTBO CTpOK, B KOTOPBIX HE BCTpedaeTcst Oyka O BO

BTOPOM ITOJIOBHHE.

4. Jlan MaccuB cTpok. Eciu 1immHa CTpOKM Y€THA, TO YAAIUTH 2 CPEIHUX CUMBOJIA, MHAYE

— YAQIUTH 3 CpeIHUX CUMBOJIA.

5. lan maccuB cTpok. Ecnu cTpoka cMMMETpHYHA, TO BCTaBUTh B Ha4aio cTpoku !!!,

WHA4e — yIAIUTh 2 CUMBOJIA C KOHIIA.



6. [lan maccuB ctpok. Eciiu B cTpoke ecth xoTsi Obl 1 1iudpa, To 3aMeHUTh Bee udpbl Ha

*, MHa4e — 3aMEHUTH Bce OYKBBI Ha MPOOEIIBI.

7. Jan maccuB cTpokK. Ecin [yiMHa CTPOKM HEYETHA, TO YAAIUTh CPEAHUN CUMBOJI, HHAYE

— BCTaBUTH B HAYAJIO U KoHer !!!

8. Jlan maccuB ctpok. Eciu B cTpoke He 6osbliie Tpex OyKB, TO YAAIUTh KaXayro OyKBY.
9. lan maccuB cTpok. Ecnu cTpoka cuMMeTpruYHa, TO 3aMEHHUTH Bce UG PbI Ha TIpobert,

HHA4YC — YAAJIUTh BCC TOYKHU.

10. Haiftu ipou3BeieHHEe IEPBOM U MOCIEIHEH IIUPPHI YeTHIPEX3HAYHOTO YHCIIa

(ykazaremnm).

11.
12.

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

19.
20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

Haiitu cymMy IByX cpemHHUX IUQP YETHIPEX3HAUYHOTO Yuciia (yKa3aTeln).

JlaHbI KOOPAMHATHI TPEYTOJIbHUKA. BEIUUCINTS IEPUMETp U TUIOMIAIb TPEYroJIbHUKA
(yka3zaremnm).

Janbl k03¢ GUIuEeHTH KBaIpaTHOTO ypaBHEHUS. BIUUCINTD KOPHU YpaBHEHUS
(yka3zaremnm).

Haiitu cymmy nudp TpexaHadHoro uucia (yKazaTeiH).

Haiitu cpeanee apudmeTrueckoe Tpex LeJOYUCICHHBIX 3HaYeHHUH (yKa3aTeH).

JlaHo 1Ba Tpex3Ha4HbIX yKcha. HailTu cyMMy UX MepBBIX HU(P U TPOU3BEICHUE
cpennux uudp (ykazarenn).

JlaHo HaTypallbHOE MATU3HAYHOE Yucio. HaiiTu ocTaTok oT JeneHus CyMMBI ero nudp Ha
3 (ykazarenm).

Janbl 2 HaTypalbHBIX LIETBIX yncia. HaliTu cpegnee apudmeTrnueckoe ux MoCIeaHUX
nudp (yKazarenm).

HaiiTu HanMeHblIee U3 Tpex LEJbIX Yyncen (yKa3aTeiH).

JlaHo 2 Tpex3HaYHBIX HAaTYpalIbHBIX Yncia. OnpeaenuTs 9to Ooblie: cymma nudp
NEPBOIo YKCIIa WIK KBaJapaT cpeHel nu@pbl BTOporo(ykasarein).

JlaHbI TpH LIEOYHCIICHHBIX 3HaueHHs. Beraucauts max(a, b*c)+min(c, a-b) (ykaszarenn).
Jano nenoe yersipex3HauHoe uncio. Haiftu npoussenenue ero nudp KpatHeix 3
(ykazaremnm).

Jano HaTypanbHOe uncio. Hailftu konmdecTBo ero yeTHbIX HUQp (yKa3aTenn).

Jano natypanbHoe X. Ecniu X<100, To 3amenuTs ero kBagparom. Eciu x ot 100 mo 200,
TO TOJIYYUTh OCTATOK OT feneHust ero Ha 10. Eciu x ot 201 1o 500, To yBeTUYUTH €ro B

3 paza. Ecau x 60mb1e 500, To yMEHBIINUTD €r0 Ha 33/1aHHOE 3HaUYeHue (yKa3aTeln).

Jlan nuHamMMyecKuil MaccuB HeNbIX yMcen. Ecin oH cuMMeTpudeH, TO 3aMEHUTh BCe
HEUETHBIE JIEMEHTHI UX KBaJpaTaMu, HHauY€ — 3aMEHUTh BCE OTPHUIIATENIbHBIE HJIEMEHTHI
WX MOIYJISIMH.

Jlan nuHamMuuYecKuil MaccHuB LeNbIX uyuces. Eciu oH ynmopsgoueH mo BO3pPacTaHUIO, TO
BBIYUCIIUTH POU3BEICHUE SJIEMEHTOB Ha HEUETHBIX MO3ULHSIX, HHAYE — CYMMY KpaTHBIX
3 DJIEMEHTOB.

JlaH AMHaMUYECKUi MacCUB LIEJBIX YHCEN. 3aMEHUTD BCE AJIEMEHTHI Ha YETHBIX MO3HUIIUAX
Ha 3HaYCHHE Max-min.

Jlan nuHaMUYecKuit MaccHB LeNbIX yuceln. HailTu cymmy 371eMEeHTOB, Y KOTOPBIX cTapiiast
udpa KpatHa 3.

JlaH TuHaAMUYEeCKH MacCUB IENBIX YHCENl. 3aMEHUTh BCE 3JIEMEHTHI C HEUETHOW CyMMOI
uugp Ha 3aJJaHHOE 3HAYEHUE.

Jan nuHaMUYecKWid MaccuB Ienbix uucen. Ecnu oH ymopsmodeH mo yOBIBaHHIO, TO
3aMEHHUTh BCE HEYETHBIC DJIEMEHTHI KBAJPATOM 3aaHHOTO YHWCIIA, WHAYE — BBIYUCIUTH
CyMMY HE KPAaTHBIX 5 3JIEMEHTOB.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.
47.
48.
49.
50.

51.

.JlaH NMHAMUYECKUH MAaCCHB MENbIX 4YHCEN. BBIUUCIHTH cpenHee apudMeTHYecKoe
AJIEMEHTOB, C HEYETHBIM KOJIMYECTBOM ITHD.

JlaH IMHAMWYECKMH MACCUB LEJbIX YHCEN. BBIYUCIUTH KOJHUYECTBO 3JIEMEHTOB C
HEMPOCTON CyMMOM ITUP.

Jlan nTuHaMU4ecKuil LIeJIOUNCIIEHHBIN IBYMEPHBIN MacCcuB. 3aMEHUTH BCE IPOCTHIE
AJIEMEHTHI BBILIE IVIABHOW TUArOHAIN UX KBaJApaTOM.

JlaH TnHAMUYECKUI LEeTOYUCIEHHBIA JBYMEPHBI MacCUB. BriBecTH 3HaUE€HUS BCEX
AJIEMEHTOB C KpaTHOW 3 cyMMO# mudp, pacroyioKeHHbIE HUKE TJIaBHOW JUAroOHaIIH.

JlaH qTMHaMUYeCKHI IBYyMEPHBI MAaCCHUB LIENBIX YUCEN. JJ1s1 KaX 0l CTPOKH IIPOBEPUTH €€
CHUMMETPUYHOCT.

JlaH TuHaAMUYECKUI JBYMEPHBIA MACCUB LEJbIX ynces. HalTu MakCUMaJIbHBIN 3JIEMEHT B
Ka)XJ10M CTpOKE.

JlaH nuHaMUYeCKHil JIBYMEpHBI MAacCUB LIENbIX 4YUCEl. BplUMCIUTH MpOU3BENECHUE HE
IIPOCTHIX 3JIEMEHTOB BbIIIE TOOOYHON AHArOHAIIH.

Jan nuHaMuUuyecKHuil ABYMEpPHBIM LIETOYUCICHHBI MacCuB. 3aMEHUTh BCE JIEMEHTHI C
MIPOCTOM CYMMOM MHJIEKCOB Ha 33JJaHHOE 3HAYECHUE.

Jan nuHaMuuyeckuil ABYMEpPHBIM MACCHB LENbIX yuced. s Kakaol CTPOKM HaWTH
MIPOU3BEJICHNE KPATHBIX 3 3JIEMEHTOB.

Jlan nuHaMu4YecKuil 1ByMEpHBIM MacCuB LENbIX yncen. st Kak 10 CTpOKU POBEPUTH €€
Ha yMOPSA0YEHHOCTb.

Jlan n1ByMepHBIM AMHAMUYECKUM MaccuB. (s KaXJ0W CTPOKM MaTpUIlbl 3aMEHUTH BCE
HEYETHBIE 3JIEMEHThI Ha 3HAUEHHE MAKCUMAJILHOTO JIEMEHTA B 3TOW CTPOKE.

JlaHO 1Ba TByMEpHBIX THHAMUYECKUX MAacCUBa. JJI1 KK 101 CTPOKH MaTPUIbI BHITTOJIHUTD
CIICAYIONIHME JEHCTBHS: €CJIM CyMMa DJIEMEHTOB i-Oi CTPOKH MEpPBOM MATPHIIBI OOJIbIIE
Ha4YaJbHOr'O AJIEMEHTA 3TOW K€ CTPOKH BTOPOUM MATPHULbI, TO YBEJIUYUTHh BCE DJIEMEHTHI
CTPOKH MEPBOI MAaTPHIIbI HA 3aJaHHOE 3HAUYCHHUE, HHAUE — OOHYJIUTh BCE DJIEMEHTHI B -0
CTPOKE BTOPOW MATPHIIBI.

JlaHO 1Ba TByMEpHBIX THHAMUYECKUX MaccuBa. JIJIst KaXK 101 CTPOKH MaTPHUIbI BHIIIOJHUTH
CIenyIolre JNEHCTBUS: B TOW CTPOKE, T/Ie MPOU3BEIECHNE YETHBIX IJIEMEHTOB OOJIbIIIE,
3aMEHUTH BCE KpaTHBIE 3 AJIEMEHTHI HA 33/IaHHOE 3HAUYCHHE.

JlaHO 1Ba TByMEpPHBIX TMHAMUYECKUX MAacCUBA. JJI1 KaK 101 CTPOKH MaTPUIIbI BHITTOJIHUTD
CIICAYIOIIHME JECHCTBHS: €CIIM CyMMa 3JIEMEHTOB -0 CTPOKH TEPBOM MaTPHIIBI OOJIbIIE
CYMMBI 3JICMEHTOB I-0#f CTPOKH BTOPOI MATPHIIbI, TO OOHYJIUTH BCE HEUYETHBIC SIIEMEHTBI
B i-0#i CTpOKE MepBOil MaTPHUIIBI, HHAYE — OOHYJIUTH BCE HEUETHBIC DJICMEHTHI B i-0i CTPOKE
BTOPOM MaTpHIIbL.

HaiiTn cymMmMy 4ETHBIX 3JIEMEHTOB OJIHOHAIIPABIEHHOI'O CIIMCKA.

Haiitn MakCUMaIIbHBIN 3JIEMEHT OJTHOHAIPABJIEHHOIO CIIUCKA.

Haiitu mpousBeieHre 21eMEHTOB OJHOHATIPABIEHHOTO CITUCKA, Y KOTOPBIX CyMMa TGP
YETHA.

3aMEHUTh BCE OTPUIIATENbHBIE 3JIEMEHTHI OJIHOHAINPABICHHOTO CIUCKAa UX MOJIYJIEM, a
MOJIOKUTENBHBIE — UX KBAJIPAaTOM.

YMEHBIIUTh BCE DJIEMEHTHI OJHOHAIPABICHHOTO CIIMUCKAa HAa 3HAYEHHWE MAKCUMAJIbHOTO
AJIEMEHTA CIUCKA.

HaiiTi KOIM4ecTBO YETHBIX DJIEMEHTOB, KOTOPBIE OOJBIIE CPETHEr0 apu(PpMETHIECKOTO
BCEX 3JIEMEHTOB OJIHOHAIPABJIEHHOTO CITHCKA.

3aMeHHUTh BCE KpaTHBIC 3 2JIEMEHTHI CITMCKA Ha 3HAYeHHEe MaX-Min B 0THOHAIIPABICHHOTO
CITHCKE.
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Jano 2 omHOHAmpaBICHHBIX crUcKa Ieibix yucen. ChopMupoBarh TPETHUH CHHCOK, B
KOTOPBIN BXOAAT TOJIBKO HE MPOCTHIE JIIEMEHTHI U3 HCXOIHBIX CIIUCKOB.

Jano 2 ogHOHAINpaBIEHHBIX CIIHUCKA 1eNbIX uncen. [[poBepuTh Ux Ha paBEHCTBO.

JaHo 2 opHOHampaBIEHHBIX CHHCcKa meibix uucel. ChopMupoBaTh TpPETHil CIHCOK,
COCTOSIIIHIA U3 AJIEMEHTOB, KOTOPBIE MPUCYTCTBYIOT B 000MX CITUCKAX.

JlaHo 2 ogHOHAIPABJICHHBIX CIHCKA IENBIX YKUCel. B mepBbIii CIUCOK J00aBUTH B KOHEI]
BCE JJIEMEHTBI BTOPOT'O CIIUCKA.

Jano 2 ogHOHANpPaBICHHBIX CIUCKA IEJBIX Yicesl. BCTaBUTH B KOHEI] BTOPOTO CIHCKA T
AIIEMEHTHI IEPBOTO CIUCKA, KOTOPbIE OOJIbIIE MAKCUMAILHOTO 3JIEMEHTA BTOPOTO CIHCKA.
Jano 2 onHOHAINpaBICHHBIX CIHMCKA LEbIX YKCel. 3aMEHUTh BCE DJIEMEHTHI C HEUETHBIM
KOJINYECTBOM LIU(P U3 MEPBOTO CIIUCKA Ha 3HAYCHHUE MAaX-MIN BTOPOIo CIHCKA.

JlaH OJHOHAIpaBIEHHBIM CHUCOK ILENbIX YHCENI. YJAIUTh W3 HEro BCE KpaTHble 3
3JIEMEHTBHI.

Jlan ogHOHAmpaBJIEHHBIM CHUCOK LENbIX uncend. BcTaBUTh mociie KaKIO0TO YETHOIO
9JIEeMEHTa HOBBIN 3JIEMEHT, paBHBIM cymMMe ero uudp.

JaHo 2 onHOHaINpaBIEHHBIX CIHUCKa LeNbIX yncell. [lociae KaxaI0ro HeUeTHOTro 3JI€MEHTa
MIEPBOTO CMHMCKA BCTABUTh HOBBIN 3JIEMEHT, PaBHbI MAaKCUMAJIbHOMY 3JIEMEHTY BTOPOTO
CIIHCKa.

JlaH oJHOHANpaBIEHHBI CHUCOK LENbIX yuces. OTCOpTUPOBATH €ro Mo BO3PACTaHHUIO
3JIEMEHTOB.

JlaHo 2 opHOHAMpaBIIEHHBIX CIKCKAa LEJIbIX YMCEN. YaduTh U3 MEPBOrO CIUCKA BCE
3JIEMEHTBI, OOJBIINE CPETHEro apuPMETUUECKOTO IIEMEHTOB BTOPOT'O CIHCKA.

JlaH ogHOHANpaBJICHHBIA CIHMCOK LEJbIX 4ncenl. IIpomyO6nupoBaTh B HEM BCE MPOCTHIC
JJIEMEHTBI.

JlaH olHOHANpaBJIEHHBIA CHUCOK LEIbIX YUCEN. Y JaJUTh U3 HEro BCE HECOBEPUICHHBIC
AJIEMEHTBI, @ COBEPIIIEHHBIE 3JIEMEHTHI PO1yOIUPOBATH.

PexypcuBHO 3aMEHUTH BCE 3JIEMEHTHI OJTHOHAIPABIECHHOIO CIIMCKA, paBHBIE X, HA X 1.
PexypcuBHO 3aMEHUTH BCE YETHBIE SJIEMEHTHI OJHOHAIIPABIIEHHOT'O CIIMCKA UX KBAJIPATOM,
a HEYETHBIE — MOJIYJIEM.

PexypcuBHO HallTH CyMMY YETHBIX JIEMEHTOB OJTHOHAMPABIEHHOIO CIUCKA.

PexypcuBHO HaWTH KOJHMYECTBO 3JIEMEHTOB OJIHOHAMPABIEHHOIO CIUCKA, PAaBHBIX
3aIJaHHOMY 3HA4Y€HUIO.

PexypCMBHO HaATH MaKCUMAJIbHBIN JIEMEHT OJHOHAIIPABIICHHOT'O CIIUCKA.

PexypCMBHO HATH MUHUMAJIBHBINA YETHBIN 3JIEMEHT OJTHOHANPABIEHHOIO CIIUCKA
PexypcuBHO HallTHU MPOU3BE/ICHUE KPATHBIX 3 AJIEMEHTOB OJJHOHAIIPABICHHOTO CIUCKA
PexypCMBHO HalTH CyMMY IIPOCTBIX 2JIEMEHTOB OJHOHAIIPABICHHOI'O CIIMCKA
PexypCMBHO 3aMEHHUTh BCE COBEPILICHHBIE 3JJIEMEHTHI OJHOHAIPABICHHOIO CIIACKA
3aJJaHHBIM 3HAYEHUEM.

Jlan nByHampaBlIeHHBIH CIHCOK LenbIX uucenl. HailiTu cpenHee apudmernyeckoe ero
MIPOCTBIX JIEMEHTOB.

Jlan nByHampaBi€HHBIM CHUCOK IIEJIBIX YHCENl. 3aMEHUTh BCE 3JIEMEHThI, KOTOpbIE HE
MPEBOCXOJIAT CPETHET0 apU(PMETUIESCKOTO Ha 3HAYCHHE Max-min.

JlaH n1ByHanpaBiIEHHbIN CIIUCOK LEBIX yuces. HalTh KOIMYEeCTBO JIIEMEHTOB, Y KOTOPBIX
PaBHBIE COCEIN.

JlaH nByHampaBIE€HHBIN CIUCOK IENbIX yncesl. HailTu npou3BeIeHNe YETHBIX 3JIEMEHTOB,
JI0 KOTOPBIX PACIIOJI0KEHBI HEUETHBIE.

JlaH nByHampaBIE€HHBIM CIUCOK LENbIX ynucesl. HaliTu cyMMy MPOCTHIX JEMEHTOB, MOCIIE
KOTOPBIX UAYT HE MPOCTHIE.



79. Jlan AByHaAmNpaBJICHHBIA CIHUCOK LENbIX unces. OnpenenuTh, €CTh JU B HEM XOTS ObI 2
OJIMHAKOBBIX AJIEMEHTA.

80. lan nByHaAmpaBJICHHBIM KOJIBLIEBOH crucOK. HallTh KOIMYEeCTBO 371€MEHTOB, Y KOTOPBIX
paBHBIE COCENH

81. lan nByHaInpaBIeHHbIN KOJIBIEBOW CITUCOK. HaliTH CyMMy YETHBIX JIEMEHTOB, J0 U MTOCTIe
KOTOPBIX PACIIOI0KEHBI HEUETHBIE JIEMEHTHI

82. JlaH KOJIb1I€BO IBYHAIIPABICHHBIN CITUCOK. 3aMEHHUTH BCE TPOCTHIE 3JIEMEHTHI, 710 U TIOCTIe
KOTOPBIX PACIIOIOKEHBI HE IIPOCTHIE HA CYMMY UX COCEIEH

83. Jlan nByHaAnpaBlIeHHBIN KOJIBIIEBOM CIIUCOK. Y TAUTH U3 HETO BCE YETHBIC SJICMCHTHI.

84. Jlan nByHanpaBJICHHBIN KOJIBIEBON CTUCOK. [IpoayOnupoBaTh B HEM KaX/Iblii HE IPOCTOM
JJIEMEHT.

85. JlaH nByHaANpaBIEHHBIM KOJIbLIEBOH CIMCOK LEbIX Yucel. BecTaBuTh mepen KakabIM He
COBEPILEHHBIM 3JIEMEHTOB HOBBIHM 3JIEMEHT, PaBHbIN KOJUYECTBY €ro Lugp.

86. Jlan IByHaIlpaBJCHHbBIN KOJIBLIEBOW CIHUCOK. YIAIUTh M3 HEro BCE IOJOXKHUTEIbHbIE
3JIEMEHTHI C HEUETHOM cyMMOH LU dp.

87. lan NByHanpaBJieHHbIM KOJIbLEBOH crnucoK. BeTaBUTh Mexay KakJoW mapoil paBHBIX
3JIEMEHTOB HOBBIM 3JIEMEHT, PaBHBIM UX CyMME.

88. [lano nBonyHoe aepeBo. HaifTh cymMMy ero 4eTHBIX Yy3JI0B.

89. lano nepeBo nBonyHOro noucka. Haifti npousBezieHne KpaTHbIX 3 3JIEMEHTOB

90. aHo nepeBo JBOMYHOrO noucka. HallTu Kon-Bo He KpaTHBIX 5 3JIEMEHTOB

91. JTaro nepeBo IBOMYHOTO MoMCKa. HaliTu ero MUHUMAaJIbHBIN JIEMEHT

92. laHo nepeBo JBOMYHOrO noucka. HalfTu Koi-Bo JTUCThEB

93. laHo nepeBo JBOMYHOTO MoMcKa. HaliTi cyMMy ero He JTHCThEB

94. laHo nepeBo JBOMYHOTO TIOMCKA. 3aMEHUTH BCE YETHBIC DJIEMEHTHI X KBaJ[paTaMH

95. Jlano nepeBo aBonvHOTO Norcka. Haiitu cpennee apupmeTnyeckoe HEUETHBIX JIEMEHTOB

96. laHO NepeBO TBOMYHOTO TIOMCKa. HallTH KOJI-BO HE POCTHIX JINCTHEB

97. Nano nBomvHoe jaepeBo. Ecim KONMMYECTBO JMCTHEB HE MPEBOCXOMUT KOJIWYECTBO HE
JUCTHEB, TO YBEIMUUTh BCE YETHBIE Y3JIbI B 2 pa3a.

98. Jlano nmBomvHOE JepeBo. Eciu cymMma KpaTHBIX 3 2JIEMEHTOB JepeBa OOJIBIE CyMMBI
YETHBIX 3JIEMEHTOB JI€peBa, TO YMEHBIIUTh BCE KPAaTHbIE 3 3JIEMEHTHI B 3 pasa.

99. lano nBomuHOe nepeBo. Ecnm cpemHee apumeTHyeckoe BCEX JIMCTHEB JIepeBa He
IIPEBOCXOUT 3aJaHHOTO 3HAYEHNUs, TO HAUTH CYMMY HE JINCTHEB.

100. JlaHo nBouMuYHOE AepeBO. 3aMEHUThb BCE KpaTHbIE 3 SJIEMEHTHl Ha 3HAYEHUE
Pa3HOCTHU KOJI-Ba JINCTHEB U HE JINCTHEB.

101. JlaHo BOMYHOE IepeBO. Y BETUYUTH BCE HE TUCTHS HA 3HAUEHHE max-min B IepeBe

102. Jano nBonuHoe nepeBo. Ecnu cymma JIUCTBEB JiepeBa NMPEBOCXOAUT YABOCHHBIM

MaKCUMAaJIbHBIN 3JIEMEHT, TO BBIUUCIUTh IPOU3BEICHUE YETHBIX JIUCTHEB, HHAYE - CYMMY
HEUETHBIX JIUCTHEB.

103. Jano nBomunoe nepeBo. Ecnu obIee Koi-BO 3J€MEHTOB JiepeBa HE OOJblie
MUHHMAaJIbHOTO 3HAUEHHSI, TO YBEIMUUTH BCE HEUETHBIE 2JIEMEHTHI B 2 pa3a, a BCe YETHBIE
- YMEHBIINTH B 2 pasza.

104. Jlano nBoMuYHOE JepeBO. 3aMEHUTHh BCE AJIEMEHTHI, KOTOphIe OOJIbIE CPEIHETO
apru(METHYECKOr0 Ha 3a/laHHOE 3HaUCHHE

105. Jan daiin nenbix ymcen. BeiBectu comepkumoe ¢aitna Ha 3KpaH U HAWTH ero
MaKCUMAaJIbHBIM 2JIEMEHT.

106. Han daiin nensix ancen. HailTu cyMMy 4eTHBIX AJIeMEHTOB (aitna.

107. Jan @aitn nenbix ywcen. HaliTu mpousBeneHUE MONTOKHUTEIBHBIX 3JIEMEHTOB

daiina.



108. Han ¢aitn menbix uncen. HalTH KOMWYECTBO AJIEMEHTOB, B 3alMCH KOTOPBIX
BCcTpeuaeTcs nudpa 3.

109. Jan daiin nenbix yncen. HaliTi KOMMYECTBO AJIEMEHTOB C YETHOW CyMMOU ITUQD.

110. Han ¢aitn nensix uucen. HalTw mpousBeneHne KpaTHbIX 3 M HE KpaTHBIX 5
HIIEMEHTOB.

111. Han daitn nensrx uucen. HalTu KONMMYECTBO 3JIEMEHTOB, OONBIINX CPEIHETO
apru(METHIECKOTO.

112. Han ¢aiin nmenpix umcen. 3amucaTh B HOBBIM (paiil Bce YETHBIE HJIEMEHTHI
HCXOJIHOTO.

113. Han ¢aiin menslx wucen. 3amucath B HOBBIA (ailyl 3JIEMEHTHl HCXOJHOTO,
OKaH4MBaroIuecs Ha 3.

114. Han ¢aiin mensix yncesn. 3anucaTh B HOBBIM (Daill BCEe COBEPIICHHBIC JIEMEHTHI
HCXOJHOTO.

115. Han daiin nensix yncen. Co3nath HOBBIHN (aiii, KaKIbIH 2JIEMEHT KOTOPOTO paBeH
cyMmMme 1udp dMeMeHTa UCXOIHOTO (aiina.

116. Han daitn uensix uyucen. 3anmucaThb B HOBBIA (Daiim Bce 3JIeMEHTHI, OOIbIIHE
cpenHero apu(pMeTUyecKoro 3MEMEHTOB UCXOTHOTO (aiina.

117.

118. Jano 2 daiina uensix yucen. 3anucatbh B HOBBIM (haiin Bce 3JIEMEHTHI MEPBOTO,

OombIIMe cpelHero apupMETHUYEeCKOro 3JIEMEHTOB BToporo daiina. M Bce aneMeHTHI
BTOPOT'0, MEHBIIINE MUHUMAIILHOTO 3JIEMEHTa MepBoro (aiina.

119. Han daitn uensix uncen. [lomyynts HOBBIM ¢ain, B KOTOpOM HAYT CHaudaja
OTPHIIATENIbHBIC JIEMEHTHI HCXOAHOTO (paiiia, TOTOM — MOJIOKUTEIbHBIE.

120. Han daiin nenbix uncen. [loxydnTs 1Ba HOBBIX (aiiyia — OUH C YETHBIMHU YHCIIAMH,
OJIMH — C HEYETHBIMHU.

121. Han daitn nensix umucen. Ilepenucars B HOBBINM (halil BCE HE COBEPIICHHBIE
AIIEMEHTHI HCXOHOTO (paiiyia, pacro0KEHHBIE HA TIPOCTHIX MO3ULIUAX.

122. Jan ¢aiin unensix yucen. BpiBecTM Ha 3KpaH pa3HOCTH MEXKIY COCEIHUMH
arieMeHTaMu (Qailsia (mepBbIi-BTOPON, TPETUNH-UETBEPTHIN )

123. JlaH BEKTOp 1IeNbIX YKcesl. Y BEIMYUTh BCE YETHBIE 3JIEMEHTHI BEKTOpa B 2 pasza

124, JlaH BEKTOp WENbIX YHUCEN. YBEJIMYHUTh BCE BJEMEHThI BEKTOpa HAa HCXOAHOE
3HauEHUE MEePBOTO dJIEMEHTA (UCIOJIb3Ysl UTEPATOPHI)

125. JlaH LIeTOYNCIIEHHBIN BEKTOp. YBEIMUYUTh BCE DJIEMEHTHI BEKTOPA Ha 3HAYCHHE
MHUHUMAaJIBHOTO JIEMEHTA

126. Jlan 1enouMcieHHbI BEKTOpP. YBEIMYUTH BCE YETHBIE 4YKCIA HAa HMCXOJHOE
3HAYEHUE MEPBOT0 YETHOI'O YUCIIA B BEKTOPE

127. JlaH 1enounCIeHHbIN BEKTOP. Y BEIUYUTD KAKIbIM JIEMEHT BEKTOpA B 5 pas, 3aTeM
HATH MakCUMaJbHOE 3HAYCHHE B BEKTOPE U JOOABUTH €r0 B KOHEII

128. Jlan BEKTOp WENbIX YHUCeNl. YMEHBIIUTh BCE DJIEMEHTHI BEKTOpPA HAa 3HAUEHUE
CYMMBI YETHBIX DJIEMEHTOB.

129. Jlan BekTop nenbix yncen. Jlo6aBUTh B KOHEIl BEKTOpa 2 HOBBIX 3HAYCHHS: CYMMY
KpPaTHBIX 3 3JIEMEHTOB BEKTOpA M KOJUYECTBO HEUETHBIX DJIEMEHTOB B HCXOJHOM BEKTOPE

130. JlaH BEKTOp LIE€TBIX YKCEIl. 3AMEHUTD BCE KPATHBIE 3 3JIEMEHTHI HA 3HAYEHUE CyMMBbI
KPaTHBIX S5 3JIEMEHTOB

131. JlaH BeKTOp 1IeNbIX YKCeN. Y TaUTh U3 HErO BCE YETHBIE 3JIEMEHTHI

132. Jlan BEKTOp 1ENBIX Yucen. YJAIUTh U3 HEro BCE AJIEMEHTHI C MPOCTOW CyMMOMU

uudp



133. Jlan BekTOp 1ENbIX ynced. BCTaBuTh mocie KakJI0ro YeTHOTO DJIEMEHTAa HOBBIN
AJIEMEHT C 3a/1aHHBIM 3HAYEHUEM.

134. JlaH BeKTOp 1enbIX Yncell. BCTaBUTh nepel KakKIbIM IIPOCTHIM 3JIEMEHTOM HOBBIH,
paBHBII cymMMe ero nugp

135. Jan Bektop menbix uncen. IIpomy0nupoBaTe B HEM BCE DIIEMEHTBI, KOTOPBIE
Oosble CpeHEero apu(pMETUIECKOTO HCXOAHOTO BEKTOPA U YAAIHUTD T€, KOTOPHIE MEHBIIIE

136. Han Bexrop mensix yncen. Jlano K, L (0<=K<=L<v.size()). I3MeHUTH TOPSAOK
AJIEMEHTOB BEKTOPA MEXKIY JIEMEHTaAMU, PACIIONIOKEHHBIMU Ha no3uuuax K u L

137. Jlan BeKTOp LENBIX YKCEN. Y IaIUTh BCE DJIEMEHTHI, KOTOPHIE HE MPEBOCXOIAT
pa3HuIly max-min

138. Jan BekTop menbix uucen. [IpoayOnupoBaTh KaXKIbI MPOCTOM 3JIEMEHT C
HEYETHOM cyMMOH 1udp

139. JlaH BEKTOp LIEJIBbIX YUCEIl. Y TATUTh U3 HETO BCE JIEMEHTHI, KOTOPbIE IPEBOCXOIST
yIIBOEHHOE 3HAY€HUE MUHUMAJILHOTO 3JIEMEHTA.

140. Jlan BekTOp 1enbIX yrcen. BcTaBuTh nepes KaIbIM HE COBEPILICHHBIM JIEMEHTOM
HOBBIW, paBHBIN YTPOEHHOMY MaKCUMYyMY.

141. 3anoMHUTh JeK YETHBIM KOJIMYECTBOM LIEIBIX YHCENl M 3aTeM BBIBECTH CHayala
BTOPYIO TIOJIOBHHY, a 3aT€M MEPBYI0, COXPaHss MOPSIOK SJIEMEHTOB.

142. 3anoiMHUTh JeK YETHBIM KOJIMYECTBOM LIEIBIX YHCENl M 3aTeM BBIBECTH CHayala
MIEPBYIO MOJIOBUHY B OOPaTHOM MOPSJIKE, a 3aTEM BTOPYIO ITOJIOBUHY B 00paTHOM MOPSAKE.

143. Jan pex uenbix uucen. CaenaTh €ro CUMMETPHYHBIM J00aBUB B KOHEI €ro
3JIEMEHTBI, PACIOJIOXKEHHBIE B 00PaTHOM MOPSAKE

144. Jan ek uensix yucel. [IpoBepuTs ero Ha CUMMETPUYHOCTD

145. Hcnons3o0Bathk Ak A 3amd(POBKU CTPOKU TEKCTa IO MPaBUITY: Kakaas OykBa
3aMeHsIeTCA CIEYIONIel 3a Hell uepe3 oiHy 1o aidaBuTy.

146. Jlana  mocnenoBaTeIbHOCTh — IIENIBIX  YWCEd, OKAaHYMBAIOIIAACAd  HYJEM.
CdopmupoBaTh Ha €€ OCHOBE MHOKECTBO. BhIBECTH B Havasie MOJI0KUTENIbHbIE 3HAUECHUS,
OTCOPTUPOBAHHbBIE 110 BO3PACTAaHUIO, a 3aT€M — OTPHULATENIbHbIE, OTCOPTUPOBAHHBIE I10
yOBbIBaHUIO.

147. NmeeTcss MHOXKECTBO, COAEpKalllee HaTypajdbHbIE 4YHCIA W3 HEKOTOPOIo
nuana3zona. CpopMupoBaTh 1Ba MHOKECTBA, IIEPBOE U3 KOTOPHIX COAECPKHUT BCE MPOCTHIE
YKclia U3 JaHHOTO MHOKECTBA, @ BTOPOE — BCE COCTaBHBIE.

148. ITycte 3amaHa MOCIIENOBATENBHOCTh CHMBOJIOB, BBOJMMBIX C KIJIABHATYpHI.
[Tpru3HakoM KOHIA MOCNIEN0BATEIBLHOCTH ABsieTcsl BBOA #. HeoOX0oauMo BBIICHUTH, BCE
JY TPONHCHBIE JATUHCKUE OYKBBI BXOJST B 3TOT TEKCT. Eciam 3TO Tak, TO BBIBOJUM
cooOuieHne «BXoasT Bcey, HHaue BBIBOAUTCS 2 CIIUCKA: TeX OyKB, KOTOPbIE BXOJAT, U TEX
— KOTOPBIE HE BXOAT

149. 3amanbl 2 MHOKECTBA IENBIX Yncel. BriBecTH UX o0beIUHEHUE, TepecevyeHrue u
pPa3HOCTb.
150. [Tycte 3amaHa TMOCIIENOBATENBLHOCTh CHMBOJIOB, BBOJMMBIX C KIIABUATYpPHI.

HpI/ISHaKOM KOHIIa MOCJIACI0BAaTCIBHOCTH SABJIACTCA BBOJ #. HCO6XO,[[I/IMO BBIICHUTH KaKHNX
6YKB B TEKCTE OOJIbIIE: TJIACHBIX MIIM COTJIACHBIX

151. PeanuzoBathk 00x0/1 rpada B riyoHHy.
152. PeanuzoBarh 00xo/ rpada B mupuny.
153. PeanuzoBath anroputm JledKcTphl

154, PeaimmzoBarts anroputm ®noiiga



3adeTHO-IK3aMeHAIlHOHHbIE MaTepuabl JJsl NPOMEKYTOUHOI

(3x3ameH/3a4eT)

©oOoNOOEWNE

BOHPOCLI AJIS MOATOTOBKHU K 3K3aMEHY
Crpoku B C++.

NudopmarimoHHbie CTPYKTYPHI.

Crek.

Ouepensb.

KomnbiieBas ouepenn.

JIexk.

[TocnenoBaTenbHOE U CBSI3HOE paclpeieiCHUE TaMsTH.
OpnHoHaIpaBJICHHBIC CITHCKH.

. JIByHampaBIeHHBIC CITUCKH.

10 JIBOMYHBIE NEPEBBS.

11.JlepeBbsi ABOMYHOTO MTOUCKA.
12.06X016I TBOMYHBIX JICPEBHCB.
13.®aitnbl (0O1TME TOHSTHS).
14.Cucrema yrpaBJiieHUsI BBOJIOM/BBIBOJIOM.
15.MeTtku (aitnos.

16.0O1kpbITHE U 3aKpBITHE (PAlIOB.
17.bydepuzanus.

18.®usnyeckue u Jorudeckue Ghaubl.
19.®aitnb1 B C++.

20.KonTeitHeps! (00IIME TTOHSATHS, UTEPATOPHI).
21.Konreiinep Vvector.

22.Konreiinep stack.

23.Konreitnep queue.

24 .Konreiinep deque.

25.KownTeitnep Set.

26.Konreitnep map.

27.I'padbl (0O1THE TTOHATHS).
28.00xox rpada B rmyOuny.
29.00xox rpada B mMUpUHY.
30.Anroput™m JlefKCTpHI.
31.Anroput™m Dnoiiaa.

aTrTreCcTalnmumn

4.2 MeToanyeckue MaTepuaibl, onpeeasiioliue Npoueaypbl OleHUBAHUS 3HAHWIA,
YMeHHIi, HaBbIKOB MW (MJIH) ONBITA [IeATEJbHOCTH, XapPaKTePH3YIOIIMX JTaIbI
(popMupoBanus KomneTeHIHH

Metoauyeckue peKOMEHJALMH, ONpeeJsiionue  Npoueaypbl

BbINMOJTHEHUA CAMOCTOATEC/IbHBIX 3aHaHHﬁZ

3a,Z[aHI/IC CUHUTACTCS BBIITOJIHCHHBIM IIPH BBIITOJIHCHUU CICAYIOIINX yCHOBHﬁZ

— mpenocrtaBieH ucxoanblii koa Ha C++ B cpene VisualStudio;
— MPOJEMOHCTPUPOBAHA PAOOTOCIIOCOOHOCTD MPHUIIOKCHHUS;

OLICHUBAHUA



— CTYACHT NOHUMACT HCXOI[HBIfI KO U OTBCYACT HA BOIIPOCHI I10 €TI0 OpraHru3aliuu.

MeToanyeckue PpeKOMEHJAIMH, ONpeae/sIioNMe TNPOUeaypbl  ONEHHBAHMSA
KOHTPOJIbHBIX 32JaHUIi:

3aaHre CUMTACTCS BBIIOJHEHHBIM, €CIIM MPEIOCTABICH MCXOJHBIH TEKCT MPOrPaMMBbI,
KOTOPBII CONEpKUT He Oonee 3 CHHTAKCHYECKHX OMIMOOK, JIOTHKa padOThl MpOrpamMMbl
s dexTuBHa, MporpaMMa paboTaeT Ha JHOOBIX BXOIHBIX JTAHHBIX.

MeToanyeckue peKOMeHAAUH, ONPeies s IoIHe MPoLueAypPbl OLlCHUBAHUSA Ha 3a4eTe!

[Ipouenypa npomeXyro4Ho arrecTaluy IPOXOAUT B COOTBETCTBUU C IlomoxkeHueM o
TEKyIeM KOHTPOJIC U TPOMEKyTouHOH aTTecTanuu odyqaroniuxcs ®I'BOY BO «Kyol'Y».

HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYyYaromuxcs I0
JTUCIUIUIMHE ABIISETCS 3a4eT U 3K3aMeH. CTyJIeHThl 00s13aHbl MOJYYUTh 3a4€T B COOTBETCTBUU C
pacrucanveM M y4eOHbBIM IJIAaHOM

OOC npomMexyTOUHOM aTTECTAllMM COCTOUT M3 KOHTPOJIBbHBIX 3aJaHUM U 3aJlaHui Uit
CaMOCTOSITENIbHOM pabOThI.

3auer MO MAMCUMIUIMHE TMpecleAyeT Leidb OICHUTh pPadoTy CTyIEHTa, MOIyuyeHUe
TEOPETHUYECKUX U MPAKTUYECKHX 3HAHUN, UX MPOYHOCTh, PA3BUTHUE TBOPUYECKOTO MBIIICHHUS,
nproOpeTeHre HaBBIKOB CAMOCTOSATENBHOM PadOThI, YMEHHE IPUMEHSATH MTOJTyYSHHBIE 3HAHUS [T
pELIeHUs TPAKTUYECKUX 3a]1a4.

Pe3ynbrar caum 3auera 3aHOCUTHCS IIPENIOIABATEIEM B IK3aMEHALIMOHHYIO BEIOMOCTD U
3aUETHYIO0 KHUXKY.

OneHuBaHUE YPOBHS OCBOEHHUS AMCLMILIMHBI OCHOBBIBAETCS HA KAUE€CTBE BBIOJHEHUS
CTYJICHTOM TE€CTOBBIX 33JaHHI, KOHTPOJIbHBIX 33JaHUN U 3a/IaHUH JIJIsl CAMOCTOSITEIbHOM paboTHl.

Kpurtepun onenku:

OLICHKA «He3a4eT» BBICTABJISIETC B CJ1y4Yae BbINOJHEHHUS OJJHOI0 U3 YCJIOBHUM:

— BBIIOJIHEHO MeHee 60% caMOCTOATEIbHBIX 3aJaHUH,

— BBIMOJTHEHO MeHee 60% KOHTPOIBHBIX 33 aHHi.

OIIEHKA «324€eT» B CJIyYae BbIMOJHEHUS YCIOBHIA:
— BBINIOJIHEHO He MeHee 60% caMOCTOATEIbHBIX 3aIaHNMH
— BBINIOJTHEHO HEe MeHee 60% KOHTPOJIbHBIX 3aJaHUM.

Mertoauyeckue peKOMEHIALUH, ONpeNesolye Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Iponenypa nmpomeXyTo4HOM aTTecTallyd IPOXOAUT B COOTBETCTBUHU C [lomokeHunem o
TEKYyIIeM KOHTpPOJIE U MPOMEeXyTouHO artectanuu oodyqarommxcsi PI'BOY BO «KyoI'V».

Htorosoii ¢opMoil KOHTpOAS cHOPMHUPOBAHHOCTH KOMIIETEHIUH Yy 0O0yd4arommxcs IO
JUCLIUIUINHE SBJSETCS 3a4eT M 3K3aMeH. CTyIeHTHl JOIyCKarTCa K clladye dK3aMeHa, TOJBKO
rocjie MoJlyuyeHus 3aueta 1o qucuuruiiie. CTyaeHThl 00s3aHbl CAATh 3K3aMEH B COOTBETCTBUU C
pacrucaHieM M y4eOHbBIM IJIaHOM

P®OC npoMexyToqHOM aTTeCTallMM COCTOMT M3 BOIPOCOB K 3K3aMEHY, 3aJad 10
JUCLUIIIIMHE U PE3yJIbTaTaM TEKYIIEro KOHTPOJIA.

DK3aMeH o AMCLUUITIMHE MPecieyeT IeNib OLEHUTh paboTy CTyIeHTa 3a KypcC, TOJIydeHHe
TEOPETUYECKUX 3HAHUH, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHUE NPUMEHSTH MOJTYYCHHbIE 3HAHMS U PELICHUS
IIPaKTUYECKUX 3aJ]1a4.

dopMa MpoBEACHUS IK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEAOCTaBISAETCS IPABO 3a7aBaTh CTYJIEHTaM JOINOJIHUTEIbHBIE BOIIPOCHI
10 Bcel yueOHOU mporpaMMe AUCIUILITHHBL.

Pesynbrar cnaun sK3amMeHa 3aHOCUTBCS IIPENOJaBaTeIeM B OK3aMEHALIMOHHYIO BEJOMOCTb
Y 3aYETHYIO KHIXKKY.



OneHnBaHUE YPOBHS OCBOEHHUS AMCIMILIMHBI OCHOBBIBAETCS HAa KAayeCTBE BBIMIOJIHEHUS
CTYACHTOM 3az[aHm”1 TCKYLICTO KOHTPOJIA W OTBCTOB HAa BOMPOCHI 9K3aMCHA.

Kpurepun oneHku:

OlIEHKA «HEeY/0BJIETBOPUTEJIbHO» BBICTABJISETCA B CJIy4Yae BbINOJHEHHS OJHOIO M3
YCJIOBHIA:

— HENOHMMaHUE CYIIHOCTH H3JIaraeéMbIX BOIIPOCOB, IpyOble OHIMOKH B OTBETE,

HEYBEpPEHHBIC U HETOYHBIE OTBETHI HA JIOMOJHUTEIbHBIE BOIPOCHI;
— TpeaocTaBiieH He paboTOCIIOCOOHBIN KO /IS 9K3aMEHAIIMOHHOM 3a/1a4;

OIIeHKA «Y/J0BJIETBOPUTEIbHO» B CJIyuae BbINOJHEHUsI YCJIOBHIA:

— YaCTMYHO OTBETWJI Ha JIBa BOIpOca OWieTa WM JOCTATOYHO ITOJIHO OTBETHI XOTSI ObI
Ha OJIUH BOIIPOC;

— TpeIOCTaBJCH KO, JIOTHKa pPa0OThl KOTOPOTO BEpHA, HO COJEpXHT Oojee 5
CHUHTaKCHYECCKHUX OIIMOOK;

OCHKA «X0po1Io» B ¢J1y4ae BbINMNOJTHCHUSA yCJIOBHﬁ:

— A0CTAaTOYHO IIOJIHO OTBCTHJI HA ABA BOIIPOCA 6I/IJ'IeTa;

— JaHbl HaCTUYHbLIC OTBCTHI HA JOIIOJHUTCIbHBIC BOIIPOCHI;

— HOp€aoCTaBJICH KOO, JIOTHKa pa6OTBI KOTOpOro B€pHA, HO COACPKUT HC bonee 5
CHHTAaKCHU4YCCKHUX OI_HI/I6OK;

OLIEHKA «OTJIMYHO» B CJIyyae BbINOJHEHUs YCJIOBHIA:

— 1yOOKHe HCYepIBIBAIONINE 3HAHUS 110 BOIIpOcaM OmIIeTa;

— J1aHBl IPaBUIbHBIC U KOHKPETHBIE OTBETHI HA JONOJIHHUTEIBHBIE BOIIPOCHI,
— IpeaocTaBiIeH paboToCIOCOOHBII KOx

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3J10pOBbsI BHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HeOOXOAMMOCTH WHBAIMIAM H JIUT]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /7Sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YJIbTATOB O0YyUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbS IIPEAYCMATPUBAETCS UCIOIb30BAHNUE TEXHHYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHHBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMH 3JI0pOBbsI 110 TUCHMILIMHE MPeAyCMaTpUBaeT MpeAOoCTaBlIeHHe HHPOpMALUU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIeYaTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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



5. IlepeyeHb OCHOBHOW W JIONMOJHUTEJILHOM Y4YeOHOW JHUTEPATYyPbI,

HEe00XO0AMMOIi 1151 OCBOCHUS TUCUUIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiuTEepaTypa:
1. CemxBuk, P. Amroputmer Ha C++ / P. CemkBuk. - 2-¢ wu3m., uchnp. - Mocksa
Hanmonaneneiii OtkpeiTeiii Yausepcuter «MHTYUWUT», 2016. - 1773 c. : un. - bubauorp. B kH. ;
To xe [Dnextponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429164
2. Cununpia, C.B. OcHOBBI pa3pabOTKHM NPOTrpaMMHOIO OOECIEYeHHsS Ha TMpHUMEpe S3bIKa
C / C.B. Cununpia, O.1. XnpiTunes. - 2-e¢ u3a., ucrp. - Mocksa : HannonansHbiit OTKPBITHIN
Yuausepcurer «MHTYUT», 2016. - 212 c. : cxem., ui. - bubauorp. B kH. ; To xe [DIeKTpOHHBIHI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429186

JI71st OCBOCHUS TUCUUIUTMHBI MHBAJIUJAMU U JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pPOBbSl MMEIOTCA M3JAaHUS B DJIEKTPOHHOM BHUJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u « FOpavum».

5.2 lonoJiHUTEIbHAS JIUTEPATypa:

1. Tamanos, A.B. I'padsr u anropurmsel / A.B. Tamanos, B.E. Anekcees. - 2-e uz ., ucnp. -
MockBa : Hauwmonanenbiii OtkpeiThiii YHusepcurer «MMHTYUT», 2016. - 154 c. : wi. -
bubmuorp. B KH. - ISBN 5-9556-0066-3 ; To xKe - URL:
http://biblioclub.ru/index.php?page=book&id=428827
2. Meiiep, b. HCTpyMEHTBI, aITOPUTMBI M CTPYKTYphI JaHHbIX / b. Meiiep. - 2-¢ uza., ucmp. -
Mocksa : Hanmonaneuelid OTkpeiThiil YHuBepcutetr «MHTYUT», 2016. - 543 c. : cxem., ui. -
bubmuorp. B ku. ; To xe - URL: http://biblioclub.ru/index.php?page=book&id=429033
3. Teopwust anropuT™MoB : 1a00paTOPHBIN MpakTUKyM / MUHHCTEPCTBO 00pa3oBaHus U Hayku PO,
OenepalibHOE  TOCYJApPCTBEHHOE AaBTOHOMHOE 00pa3oBaTENbHOE YUYPEXKICHHE  BBICIIETO
obpaszoBanus «CeBepo-KaBkasckuii (enepanbubiii yHHBEpcHTET» ; cocT. A.A. Bpeikanosa. -
Crapponons : CKOY, 2016. - 134 c. - bubmuorp. B kH. ; To xe - URL:
http://biblioclub.ru/index.php?page=book&id=467401
4. TlporpaMMupOBaHME M OCHOBBI aJropuTMHu3anuM : yuyebHoe mocobue / B.K. 3o01bpHHKOB,
I1.P. Mamesuy, B.1. Annudeposa, H.H. JlutBunoB ; MunucrepcTBo 00pa3oBaHus U HayKu
Poccuiickoit ®enepanuu, DenepanbHoe areHTCTBO MO o00pa3oBaHuI0, [ocymapcTBEeHHOE
o0pa3oBaTeNbHOE YUYPEKIACHHE BBICHIETO MNpo¢ecCHOHaIbHOro o0pa3oBaHus «BopoHexckas
rocy/apCTBEHHas JeCOTEXHUUecKas akajemus». - Boponex : Boponexckas rocyaapcTBeHHas
JIECOTEXHHUYECKast aKajJaeMusl, 2011. - 341 c. : WL ; To XKe -
URL.: http://biblioclub.ru/index.php?page=book&id=142309

5.3. Ilepuoanyeckne U3IaHNUS:
1. base!r magaeix kommnaduu «ct Beroy» http://dlib.eastview.com
2. Onexrponnas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHcJIe COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbruomeunwvle cucmemst (O6C):
DBC «FOPAWT» https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru
9bC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrvie 6azvi OaHHbIX
1.  Scopus http://www.scopus.com/

agkrwpneE



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

ScienceDirect https://www.sciencedirect.com/

Kypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/

[TomHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMaIHbIX HAYYHBIX KypHajIoB Ha Poccuiickoii
HJIaT(I)opMe HayuHbIX xypHanioB HOUKOH http://archive.neicon.ru

6. HanuonambHas dSnekTpoHHass OuOMMOTEKa (MOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
nucceptaruii Poccutickoii rocynapcrBenHoi oubdauorexu (PI'b) https://rusneb.ru/

7. TIpe3unentckas oubmuoreka uM. b.H. Enprimna https://www.prlib.ru/

8.  baza ganneix CSD Kemopumkckoro niearpa 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. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

o s

HHd)OpMaLﬁ/lOHHble Cnpaso4Hble CUCmembsl

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

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHckas nmateHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKu U BhIcIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbubiit moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudpopmarnmonnas cuctema "EquHoe okHO JocTyma kK 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xomnexuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO MHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMalMOHHBIHN mopTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJKOBBIX cioBapel http://www.glossary.ru/;

10. CnoBapu u 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN opTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpa3oBanuu B Poccuiickoit denepannn". Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snekmponHble 06paszoeamenvHule U uHgpopmayuonHule pecypcol Kyol'V

1. OnextponHsbIi KaTanor Hayunoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MOnyJbHOTO AMHAMUYECKOTO 00y4ueHHs http://moodle.kubsu.ru
4. ba3a y4eOHBIX IUIAHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIHUKaIiil 1 KoH(epeHIHii
http://infoneeds.kubsu.ru/
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5. bubnuorexa nHPOPMAIMOHHBIX peCypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PeCypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue YKa3aHusi AJA OOy4YalOIIUXCS MO OCBOEHHUIO

TUCHHUILIAHBI (MOIYJIs1)

Ilo Kypcy npenycMOTpPEHO NPOBEACHHUE JIEKIUOHHBIX 3aHATUN, HAa KOTOPBIX JaeTCs
OCHOBHOM CHCTEMaTH3MUPOBAHHBIN MaTepuai. B Xxo/1e TeKIIMOHHBIX 3aHATUI Pa30MUpPatOTCsi OCHOBBI
IpOrpaMMHUpPOBaHUs Ha npumepe sizbika C++, IPOBOAUTCS CUHTAKCUC S3bIKa, OCHOBHBIE METO/IbI
IPUMEHEHUS S3BIKOBBIX KOHCTPYKLUMH [ peuleHusi IpakTudyeckux 3agad. [locne
IIPOCITYIIMBAHMS JIEKIIMM PEKOMEHAYETCS BBIIIOJIHUTD YIPAXHEHUSI, IPUBOJUMBIE B ayJUTOPUH
JUISL CAMOCTOSITEIbHON PabOTHI.

ITo xypcy mpeaycMOTpEeHO HpoOBeAeHHE 1a0OpaTOPHBIX 3aHATHUN, HA KOTOPBIX JAETCs
IPUKIATHON CHUCTEMAaTU3UPOBAHHBIA Marepuald. B Xoae 3aHATUH NUUIYTCA NPOrpaMMbl
Pas3IMYHOM CII0KHOCTHU Ha sA3bIKE porpaMmupoBanus C++ ¢ UCII0JIb30BaHUEM CpeJibl pa3paboTKH
VisualStrudio, a Takxke HpUBOIATCS MPUMEPHI Pa3pabOTKH MPOrPaMMHBIX HpuiiokeHui. [loce
3aHATHA PEKOMEHAYETCS BBIIOJIHUTH YIPAXHEHUS, [PUBOAMMBIE B ayIUTOpUU I
CaMOCTOSITENIbHON paOOThI.

IIpu camocrosiTenbHOM paboTe CTYAEHTOB HEOOXOIMMO M3Y4YMTh JIUTEpPaTypy,
IIPUBEICHHYIO B IEPEYHSIX BBILLE, JJI1 OCMBICICHUS BBOJUMBIX [TOHITHH, aHATIN3a NPEAJI0KEHHBIX
IOJIX0/I0B U METO/0B pa3paboTKu mporpamm. PaspabareiBasi perieHre HOBOW 3a/aud, CTYICHT
JIOJDKEH YMETh BBIOpaTh A(PEKTHBHBIC W HAEKHBIE CTPYKTYPHI NAHHBIX Ui TPEACTABICHUS
uHpOpMalny, MoA00paTh COOTBETCTBYIOIME AITOPUTMBI U1 UX 00pabOTKH, y4ecTb CHEU(PUKY
A3bIKa MPOrpaMMHUPOBAaHMS, HA KOTOPOM OyieT BbINoJgHeHa peanu3anus. CTyIeHT JT0JKEH YMETh
BBINOJIHATh TECTUPOBAHME U OTJAJKy aJTOPUTMOB pEIIEHHs 3a/ad C LEeNbl0 OOHAapYXEHus u
YCTpaHEHHs B HUX OIIMOOK.

BaxnelmuM sTanoM Kypca SBJISIETCS caMOCTOsITEIbHas paboTa Mo AMCLUILIMHE. B
IIPOLIECCE CAMOCTOSITENIbHON pabOThl CTYIEHT NPUOOPETAeT HaBBIK CO3JaHMSI 3aKOHYEHHOI'O
IIPOrPaMMHOTO MPOAYKTA.

Hcnonp3yroTcss akTUBHBIE, WHHOBALMOHHBIE 0OpA30BaTENIbHBIE TEXHOJOIHMH, KOTOpBIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(ECCHOHANBHBIX KOMIETEHIUH U
PO ECCHOHAIBHBIX KOMIETEHITUNA 00yJaronuxcs:

e mpolbiieMHOE 00yUYeHHE;
pa3sHOYpOBHEBOE OOYYEHHUE;
IIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATENbCKUE METO/Ibl B 00YUECHHH;
MH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/0pPOBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMM C NCIIOJIb30BAaHNUEM JIEKTPOHHOM TMOYTHI.

VY4eOHO-METOUUECKUM 00ecTieYeHEeM KypCOBOM pabOThI CTYJAEHTOB SBISIOTCSA:

1. yueOHas nuTeparypa;

2. HOpMaTUBHbIE JOKyMEeHTHI BY 3a;

3. MeTonveckue pa3paboTKH JUIsl CTYJCHTOB.

CamocrosiTenbHast paboTa CTYICHTOB BKJIIOUYAET:

— o(opMIIEHHE UTOTOBOTO OTYETa (OSCHUTEILHON 3aIIHCKH).

— aHaJIM3 HOPMATUBHO-METOIMYECKOM 0a3bl OpraHu3alllu;

— aHaJIM3 HAay4YHBIX MyOJIMKALMK 110 3apaHee ONpeeEHHON Teme;
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— aHanu3 1 00paboTKy HHPOPMAIINH;

— paboTy ¢ Hay4yHOH, Y4eOHOI 1 METOJMUECKON JIUTEPATyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jl71st caMoCTOATENbHOM pabOThI PEACTABIIAECTCS Ay IMTOPUS C KOMITIBIOTEPOM U JIOCTYIIOM

B MIHTEpHET, K JIEKTPOHHOI OMOIMOTEKE By3a U K HHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
ITepedyeHn y4eOHO-METOAMUECKOTO 00CCTICUCHHMS:

1.

OcHoBHas 00pa3oBareIbHas MPOrpaMMa BBICIIETO MPOPECCHOHATFHOTO 00pa30BaHHS
beaepanrbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BhIcIero oOpa3oBanus «KyOaHCKUI rocyiapcTBEHHBI YHUBEPCUTET) 110 HAIIPABICHHUIO
MOJTOTOBKH.

[TonoxeHne o0 MPOBEICHUH TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEIKYTOUHOU
aTTecTanuu B eiepaIbHOM rocy1IapcTBEHHOM OIOKETHOM 00pa30BaTeIbHOM
YUPEKACHUH BBICIIEr0 00pazoBaHusl «KyOaHCKHI rOCy1apCTBEHHBIN YHUBEPCUTET.
O6urme TpeGoBaHuUs K IOCTPOCHUIO, COACPIKAHUIO, 0(OPMIICHHUIO M YTBEPIKICHHIO
paboueii mporpaMmbl AUCHUTUIMHBI DenepatbHOTO TOCyIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIAPTa BHICHIETO MPOGECCHOHATHLHOTO 00pa30BaHuUs.
Mertoandeckue peKOMEHIAINH IO COJIEPIKAHHIO, O(POPMIICHHIO U IIPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJCTB B YUEOHOM Ipolecce,
OCHOBaHHOM Ha denepabHOM rocyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe.
Y4eOHbIH m1aH OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI IO HAPABJICHUIO TIOTOTOBKH.
denepanbHbIi rOCYIapCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT BICIIETO
poeCCHOHATBLHOTO 00pa30BaHHMSI [0 HAIIPABJICHUIO MO OTOBKH.

B ocBoeHuUM IUCHUIIMHBI MHBAIKMJAMH U JUIAMU C OI'paHUYCHHBIMHU BO3MOKXHOCTAMU

3I0pOBBsI OOJIBIIOE 3HAYEHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

I/IH[[I/IBI/IZIyaHI)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (baKTOpOM,

CHOCO6CTBYIOH_II/IM WHAWBUAYAJIU3alUHN 06y"IeHI/I}I " YCTAHOBJICHUIO BOCIIUTATCIIBHOT'O KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOJXHOCTAMHU 3J0POBbS.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOIWH, MCNOJb3yeMbIX MPH

OCYILIeCTBJIEHHMH 00PAa30BaATEJIbHOI0 MPOLECCA MO0 JUCHUILINHE (MOTYJIIO)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

— [IpoBepka noManiHuX 3aJaHUi U KOHCYJIBTUPOBAHUE MIOCPEACTBOM AIEKTPOHHOM ITOYTHI.
— HMcnonp3oBaHue 3JIEKTPOHHBIX MTPE3EHTALMNA TPY POBEIEHUH JIEKIIUOHHBIX 3aHATUI

- Cucrema MOODLE

- [IpoBepka noMamHux 3aaHuii U KoHCYabTHpoBaHue nocpeacrsom DOUC Kyol'yY

7.2 TlepeyeHb JMIEH3HMOHHOTO M CBOOOJHO PACIPOCTPAHSEMOr0 INPOIPaAaMMHOIO

o0ecneyeHus

OpenOffice

Kommusitop 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
OpeitmBopk Django
Firefox, mo6as Bepcus
Putty, mo6as Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 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

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

Putty 0.76

7.3 IlepeueHb COBpeMEHHBIX MPOPecCHOHAILHBIX 0a3 TaHHBIX U HH(POPMALUOHHBIX
CIPaBOYHBIX CHCTEM
1. CnpaBouno-mipaBoBas cuctema «KoncynbranT [Tmroc» (http://www.consultant.ru)
2. DnextponHas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne Mo JUCHUILTHHE (MOIYJII0)

HaunmeHoBaHue yqe6H0171 AyJUTOpUH, €€ OCHAILICHHOCTDb

Ne Bun pabor
000pyI0OBaHUEM U TEXHHUUYECKUMU CPEICTBAMHU O0yUEHHUS
1. JlexumoHHbIE 3aHATUS | AyAUTOpHS, YKOMIUIEKTOBaHHAas CIeLUaIu3UpPOBAHHOMN
MeOeJIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUeHHS
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMIUIEKTOBaHHAas CIeLUaIu3UpPOBAHHOMN
MeOenpl0 M TEXHUYECKHMMHM  CpeACcTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00eCTIeYeHUEM
3. IIpakTnueckue 3anatust | Ayauropus, YKOMIUIEKTOBAHHAs CIeUaIu3UPOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUEHHSI
4. ['pymnnoBeie Aynuropus, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN
(MHAMBUAYATBHBIC) MeOenpl0 M TEXHUYECKHMMHU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTAallH KOMIIbIOTEPaMHU, MPOrPaMMHBIM 00eclieueHueM
5. Texymmuii ~ KOHTpoub, | Aynuropus, YKOMIUIEKTOBAHHAs CHEeUaIu3uPOBAHHOMN
IIPOMEKYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OyudeHwus,
aTTecTanus KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecriedeHHEM
6. CamocTrosTenbHas Kabuner g caMocTosTeNbHONH paOOThI, OCHAIIEHHBIN
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOYECHHS K

CCTHU ((I/IHTepHeT», HpOFpaMMOﬁ OKpPAaHHOT'O YBCJIHWYCHUA U



https://www.jetbrains.com/community/education/#classrooms
http://www.consultant.ru/
http://www.elibrary.ru)/

00€CTIeYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayautopuil u ux ocHauenue omnpenensercs OIIOIL.




