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1 Hesu u 3axa4u U3y4YeHHsl AMCIUTIIMHBI (MOIYJIs1)

1.1 Leab ocBOEHUS TUCIHUTIIAHBI
M3y4yeHre METOZ0B MPOTPaMMHUPOBAHUS IS OBJIAJICHUS 3HAHUSIMH B OOJIACTH TEXHOJIOTHH
NpOrPaMMUPOBAHUS; TMOATOTOBKA K OCO3HAHHOMY HCIOJb30BAHUIO PA3IUYHBIX CTPYKTYP
JAHHBIX M aJITOPUTMAYCCKUX KOHCTPYKIIHH.
BocruraTensHOM 1ENIbI0 AUCHUILINHBL SBISETCS (POPMHUPOBAHUE Y CTYJICHTOB HAy4HOTO,
TBOPYECKOTO IOJX0JIa K OCBOCHHIO TEXHOJOTHMH, METOJOB W CPEJACTB IPOM3BOJCTBA
MIPOrPaMMHOTO O0ECTICUCHUSI.

1.2 3agauyu AUCHUIJIMHBI

OcHoBHbIE 337]a41 JUCHUIIMHBI HA OCHOBE CUCTEMHOTO MOX0/a:

— 3HAKOMCTBO C OCHOBHBIMU MOHSTHSIMU WU KOHCTPYKLUMSIMH COBPEMEHHBIX SI3BIKOB
IPOrpaMMHUPOBAHUS;

— U3YYCHHE JHMHEWHBIX, B TOM YHCIE JUHAMUYCCKUX, WH(POPMAIMOHHBIX CTPYKTYP
JAHHBIX;

— o0yueHue pa3pabOTKe aJIrOPUTMOB C MCIOJIB30BAHUEM JTMHEHHBIX MH(POPMAIIMOHHBIX
CTPYKTYp JAaHHBIX;

— 3aKpeIUIeHUE HaBBIKOB AJTOPUTMHU3AIMU U MPOTPAMMHUPOBAHUSI HA OCHOBE H3YyUCHHS
s3bIKa mporpamMmmupoBanus C++;

— 3HAKOMCTBO C OCHOBHBIMH HMEPAPXMUECKUMHU CTPYKTYpaMU JAHHBIX W TUIIOBBIMHU
MeTOoJIaMu 00pPa0OTKH 3TUX CTPYKTYD;

— U3yYEHHUE PEKYPCUBHBIX METOJIOB U AJITOPUTMOB;

— WU3y4YeHHE OOBEKTHO-OPUEHTHUPOBAHHBIX OCOOEHHOCTEH COBPEMEHHBIX S3BIKOB
pOrpaMMHUpPOBAHUS.

Henn wm 3amaym JaHHOTO Kypca BBITEKAIOT U3 HEOOXOAMMOCTH MMPaKTUYECKOIO
npumeHeHus DBM u 3akperieHus: MoJy4eHHBIX YMEHUW U HaBBIKOB PAOOTHI CO CpeACTBAMU
BBIUHCIUTENFHON TEXHUKH, MPUMEHEHHS PA3IUYHBIX S3bIKOB MU METOIOB MPOTPaMMHUPOBAHUS
JUTSL ICCTICIOBAHUSI MATEMAaTHYECKUX U MH()OPMAIIMOHHBIX MOJICIICH.

1.3 MecTo qucuunjnubl (MOAyJis) B CTPYKTYype 00pa3oBaTe/ibHOI NPOrpaMMbl
Juctumnnuna « MeToibl MporpaMMHUpOBaHus» OTHOCUTCS K «O0s3arenpHas yacTh» bioka
1 «/IucrumuinHe (MOIyH)» Y4eOHOTO IUIaHa.

1.4 Ilepeyenb MJIaHMpPYyeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO JMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOECHHS 00pa30BaTe/bHON MPOrpaMMbl

N3yuenune naHHOW ydeOHOW JWCHMIUIMHBI HAIpaBiIeHO Ha (OPMHpPOBAHHUE Y
00yYaroIUXCs CIEAYIOMNX KOMITETEHIIUMN:
YK-1 Cnoco0eH ocynecTBJIATH NOUCK, KPUTHYECKUI aHAJIN3 M CHHTe3 HHopManmnu,
NPUMEHATh CUCTEMHBIN MOAX0/ AJIS PelIeHUs MOCTABJEHHBIX 3a/1a4

3HATDL NyK-1.1
(3u.1) MeToap! KpUTHYECKOTO aHANN3a U OIICHKH COBPEMEHHBIX HAYYHBIX TOCTIKCHUN
NYK-1.2
(31.2) OcHOBHBIE IPUHITUIIBI KPUTHYECKOTO aHAIIN3A
NYK-1.3
(06.015 B/16.5 3u.7) UcTounuku nnpopMaiuu, HeoOXOIUMOH s mpodecCHnoHaTbHON
JIesITeIbHOCTH, METO/IbI TIOMCKA, aHAIM3a U CHHTe3a HH(OpMaIluu
NYK-1.4
(06.015 B/16.5 31.8) CoBpeMeHHBII OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT B
npodecCHOHANBHON e TeTbHOCTH, METOIBI M IOJXO/IBI AJISl PEILCHHS TOCTaBJICHHBIX
3amad
NYK-1.5



YMmeTh

Baagernb

OIIK-2

3HaTh

(40.011 A/02.5 31.1) Bo3moskuocT IC, METO/TBI aHANIM3a U CHHTE3a TIPEIMETHOM 00acTu

aBTOMAaTH3aIlMH TIPU PEIICHUHN TIOCTABICHHBIX 33124

NYK-1.6

(Y1) IomyuaTs HOBBIE 3HAHUSI HA OCHOBE aHAJIN3a, CHHTE3a M JPYTUX METOJIOB

NyK-1.7

(V2) Cobupats gaHHBIC TIO CIIOKHBIM HAYYHBIM MPOOJIEMaM, OTHOCSIIIIMCS K

npogecCHOHaNBHOI 00acTH

NYK-1.8

(V3) OcymecTBasaTh TOUCK HHGOPMAIINK U PEIICHUN Ha OCHOBE SKCIIEPUMEHTATBHBIX

JIeUCTBUI

NYK-1.9

(06.016 A/06.6 Y.1) PazpabarbiBaTh JOKYMEHTHI, aHAJIM3UPOBATH UX CTPYKTYPY H

collepkaHue

NYK-1.10

(06.016 A/30.6 Y.1) Ananu3upoBaTh BXOJHbBIE TaHHBIC, OCYIIECTBIISATh aHAIN3 U CHHTE3

nHDOpMaIu

NyK-1.11

(06.016 A/30.6 Y2) [IpuMeHATH CUCTEMHBIH OAXO/ TPHU ITAHUPOBAHUH PA0OT B MPOEKTaxX

B obmactu UT

NYK-1.12

(B.1) Uccnenoranuem mpobiieM mpodeccuoHabHOM ASSITeILHOCTH ¢ TPUMEHEHUEM

aHaJM3a, CHHTE3a U IPYTUX METOJIOB HHTEIUICKTYaIbHON NEATEIbHOCTH

NYK-1.13

(B.2) BrisiBieHreM Hay4dHBIX POOJIEM U HCIIOIH30BaHUEM aJeKBATHBIX METOAOB ISl FIX

penieHus

NyK-1.14

(B.3) demoHCTpUPOBaHUEM OIEHOYHBIX CY)KIIEHUU B PEIICHUN TTPOOTIEMHBIX

po(heCCUOHANBHBIX CUTYaIH

NyK-1.15

(06.001 D/03.06 Tn.2) Ananu3 JaHHBIX, CHHTE3 WH(GOPMAINH U IPOSKTUPOBAHIE

CTPYKTYD AaHHBIX

NYK-1.16

(06.015 B/16.5 Tn.1) Anamus cootBeTcTBHA 000pyAoBanus TpedoBanusIM NC

NyK-1.17

(40.011 A/02.5 Ta.1) IlpuMeHSATh CHCTEMHBI MOJIXO/] IPU MPOBEICHUH IKCIIEPUMEHTOB B

COOTBETCTBHH C YCTAaHOBJICHHBIMH ITOJTHOMOYHSIMHU

NYK-1.18

(40.011 A/02.5 Tn.2) TIpoBeenue HAOTIOACHUH ¥ H3MEPEHHHA, COCTABICHUE HX

OMMCaHWH, KpUTHYECKUN aHaIN3 PEe3yNbTaToB U (HOPMYIHPOBKA BBIBOJIOB

NyK-1.19

(40.011 A/02.5 Tn.4) CocTaBieHne OTYETOB (Pa3IeiioB OTUETOB) IO TEME HITH 110 UTOTaM

MPOBEJICHHBIX 3KCIIEPUMEHTOB, HA OCHOBE PE3YJIbTAaTOB ITOMCKA, KPUTHUECKOTO aHAIN3a U

CHHTE3a

NYK-1.20

(40.011 A/02.5 [p.2) IIpumeHsATh CHCTEMHBI MNOAXOA NPH pPEUICHHH 3a1ad

AQHAJIITUYECKOTO XapakTepa, MPEeanojararolux BBIOOP M MHOrooOpas3ue aKTyaJbHbBIX

CITOCOOOB peIIeHUS 3a1ad
Cnoco0eH MOHUMATH NMPUHIUINBI Pa00OThI COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTMH W TNPOrpaMMHBIX CPeICTB, B TOM 4YHCJIe OTE€YeCTBEHHOIO
NMPOU3BOACTBA U MCIOJb30BaTh MX NPH pPelieHHH 3a1a4 NPodecCHOHATIBLHOM
JeATeJIbHOCTH;

(40.011 A/02.5 3H.2) OTeuecTBEHHBII U MEXKIYHAPOIAHBII OIBIT B COOTBETCTBYIOIICH

o0nacTu ucciuenoBaHni, METOABI aAalTallly CYIIECTBYIOIINX MAaTEMaTHIECKUX METOHOB

Y CHCTEM IPOTPaMMHPOBAHUS IS pa3paO0TKU U pealn3allii allTOPUTMOB PEIICHUS

MPUKIIATHBIX 33129

HOIIK-2.3



YmMmeTh

Baagernb

OIIK-7

3HaTh

YMmernb

(40.011 A/02.5 3u.4) MeTopl MPOBEACHUSI SKCIIEPUMEHTOB U HAOJIIOICHUI, 0000IIeH s 1
00paboTKk HMH(OpMAaUKK, METOAbl HCIONB30BAHMS M aJanTallid COBPEMEHHBIX
WHQOPMAIMOHHBIX TEXHOJIOTUH M MPOTPAMMHBIX CPEICTB, B TOM YHCJIE OTEYECTBEHHOTO
MPOM3BOJCTBA U UCTIONB30BaTh HX IPH PELICHUH 33134 podecCHOHaIbHOM AeATENbHOCTH;
NOIIK-2.4
(06.001 D/03.06 ¥Y.1) Mcnoap30BaTh CYLIECTBYIONINE THIIOBBIE PEIIEHHS U MAa0IOHEI
MPOCKTUPOBAHHS POTPAMMHOTO 00ECIIeUeHHsI, HCTIOIb30BaTh U aIalTHPOBATh
CYLIECTBYIOIIE MAaTEMaTHIECKUE METOIbI 1 CUCTEMBI IPOTPaMMHUPOBAHUS IS
Pa3paboTKH U peaIn3aliy AJITOPUTMOB PEIICHHS IPUKIaJHBIX 3a1a4
NOIIK-2.5
(06.001 D/03.06 ¥.2) [IpMeHSITh METOABI U CPEACTBA MIPOSKTHPOBAHUSI TPOTPAMMHOTO
oOecrieueHusi, CTPYKTYp AaHHBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHCcoB,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHbBIE TEXHOJIOTHU U aJaTHPOBATh
MpOrpaMMHBIE CPEJCTBA, B TOM YHCIIE OTEUECTBEHHOT'O IIPOU3BOJICTBA MIPU PEIICHUH
3a7a4 npo(eCCHOHANBHON AEATEILHOCTH;
NOIIK-2.6
(40.011 A/02.5 ¥.3) IlpuMeHSATH METOIBI MTPOBEAEHUS DKCIIEPUMEHTOB, UCIIONB30BATh 1
aJanTHPOBATh CYIIECTBYIOIINE MAaTEMaTHYECKUE METOIBI H CUCTEMBI IPOrPaMMHUPOBAHHUS
U1 pa3pabOTKU U peaau3aluy aIrOPUTMOB PELeHUs IPUKIAIHbIX 33134
NOIIK-2.7
(06.001 D/03.06 Ta.1) PazpaboTka ¢ UCTIONIB30BaHUEM COBPEMEHHBIX HH(POPMALUOHHBIX
TEXHOJIOTH ¥ MIPOTPaMMHBIX CPECTB U afanTalueil CyIEeCTBYIOMNX, H3MEHEHHE U
COIJIACOBAaHHE NPOrPaMMHOI0 00ECIIeUeHNsI, B TOM YHCJIE OTEUYECTBEHHOI'O IIPOU3BOICTBA
W MCTIOJIb30BaTh UX MPH PEHICHUH 3aj1a4 MPo(heCCHOHATBHON AESTEILHOCTH
NOIIK-2.8
(06.001 D/03.06 Tn.3) [IpoekTupoBanue 6a3 JaHHBIX IS Pa3pabOTKH U peaTH3aIiH
ANTOPUTMOB PEIICHUs 3a/1a4 TpodecCHOHaBLHOM NesITeTbHOCTH
HOIIK-2.9
(40.011 A/02.5 Ta.1) IIpoBeneHne IKCIIEPUMEHTOB C HCIOJIB30BAHUEM H aJlalTalueH
CYIIECTBYIONIMX COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI M MPOTPAMMHBIX CPEJICTB,
B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA, B COOTBETCTBUH C YCTaHOBJICHHBIMU
MOJTHOMOYHSAMHU
NOIIK-2.10
(40.011 A/02.5 Tn.2) TIpoBenenue HaOIIOAECHIIA U N3MEPEHUH, COCTABIICHHNE MX
onucanuii u (HOPMyYITHPOBKaA BBIBOJIOB C HCIIOJIB30BAHUEM U aJanTanyell COBpeMeHHbIX
MH(POPMAIIMOHHBIX TEXHOJIOTUI U IPOTPAMMHBIX CPEJICTB, B TOM YHUCJIE OTEYECTBEHHOTO
MPOU3BOJICTBA, JUIS Pa3pabOTKU U pean3aiiy aJropuTMOB PEIICHHUS 33129
po(heCCUOHAITBHOM JIEATEIILHOCTH;
NOIIK-2.11
(40.011 A/02.5 Mp.2) JesitenbHOCTD, HANpaBJICHHAsI HA PENICHHE 3a/a4 aHATUTHYCCKOTO
XapakTepa, MpeIoiaralolfx BEIOOP U MHOT000pa3ue akTyalbHBIX CIIOCOOOB pEIICHHUs
3a7ay, UCTOJNB30BAaHUE M aJalTUPOBAHUE CYIIECTBYIOIIMX MAaTEMaTUYECKUX METOJIOB U
CHCTEM IIPOrpaMMUPOBAHUS AJs pa3pabOTKHU U peaau3aluy ajJroOpuTMOB PELICHUS 3a1ad
npodeccruoHaIbHON NeATETHHOCTH

Cnoco0en paspadaTpiBaTh AJrOPUTMbI M IPOrpamMMbl, NPHUIOAHBIEC IS

NPaKTHYECKOr0 MPUMEeHEeHHsl;
NOIIK-7.1
(06.001 D/03.06 31.1) MeTob1 ¥ CpencTBa MPOSKTHPOBAHUS IPOTPaMMHOTO 00ecTieueHus
MPY peau3alii MAaTEMaTHICCKH CIIOKHBIX AJITOPUTMOB
NOIIK-7.2
(06.001 D/03.06 ¥Y.1) OpreHTHPOBATHCS B COBPEMEHHBIX AJITOPUTMaX KOMIIBIOTEPHOM
MaTEeMaTHKH, IPUMEHSATh METOABI U CPEICTBA IIPOCKTHUPOBAHUSI IPOrPAMMHOI0
obecrieueHus1, CTpYKTYp MaHHBIX, 0a3 TaHHBIX, TPOTPAMMHBIX HHTEep(deicoB
NOIIK-7.3
(06.001 D/03.06 ¥.2) [IpuMeHSATh METOIBI U CPENCTBA MPOCKTHPOBAHUS CHCTEMHOTO U
NPUKIaTHOTO TIPOIPaMMHOrO  OOecledeHusi, CTPYKTyp IHaHHBIX, 0a3 JaHHBIX,
MpOrpaMMHBIX HHTEp(PEHcoB



Baagerrs (06.001 D/03.06 Ta.1) Pa3zpaboTka MaTeMaTH4ECKH CIIOKHBIX AITOPUTMOB, H3MCHEHUE U
COIJIaCOBaHME aPXUTEKTYPhI IPOIrPAMMHOT0 00ECIICUCHHUS C CUCTEMHBIM aHATUTHKOM H
ApPXUTEKTOPOM MPOrPAMMHOTO 0OECTIeYeHHUS

NOIIK-7.5

(06.001 D/03.06 Tx.2) [IpoexkTupoBaHue CTPYKTYp AAHHBIX IPU pa3paOd0TKe CUCTEMHOTO
Y IIPUKIIATHOTO TIPOrPAMMHOTO 00€CTIeYeHU

HOIIK-7.6

(06.001 D/03.06 Ta.l) PazpaboTka anropuTMOB M a apXHTEKTYpHl IMPOTPaMMHOIO

O6CCHC‘{CHI/IH, IIPUTOAHOI'0 I MPAKTHYECKOIO IPUMEHCHUA

2. CTpyKTYpa M coaepKaHue JTUCHUIITUHbI
2.1 Pacnpenesienne TPyA0EéMKOCTH IMCIUILJIMHBI 110 BUAaM padoT
OO6m1ast Tpy 10EMKOCTH AUCIUILTUHBI COCTABIIAET 6 3a4. e11. (216 yacoB), ux pacnpeaeneHue

10 BuJaM pa60T IMpEaACTAaBJICHO B Ta6J'II/II_Ie

CemecTpnl
Buj yueOHoii paGoThI Beero (4acel)
4acoB [,
KonTakTHas padora, B TOM 4ncIe: 1285 1%8,
AyauTopHble 3aHATHS (BCEro): 118 118
3aHATHS JIEKIIUOHHOTO THIIA 50 50
JlaGoparopHble 3aHSITH 68 68
3aHATUS CEMUHAPCKOT0 TUMA (CeMHHAPBI,
MIPAKTUYECKHE 3aHSTHsI)
HNuas koHTaKkTHasi padora: 10,5 10,5
KonTpons camoctosarensHol padotsl (KCP) 10 10
[Tpomexyrtounas arrectauus (MKP) 0,5 0,5
CamocTosiTesibHAsi pad0oTa, B TOM YHCJI€: 51,8 | 51,8
[IpopaboTka yueOHOro (TEOPEeTUYECKOTO) 10 10
Marepuania
BrinosiHeHNE WHIMBUAYJIbHBIX 3aJaHUN 20 20
[ToaroToBKa K TEKyLIEMY KOHTPOJIIO 21,8 | 218
KoHTpoJib: 35,7 | 357
[ToaroroBKa K 3K3aMeHyY 357 | 357
yac. 216 216
B TOM 4HCJIe
O0mas TpyAoeMKOCTh KOHTAKTHAs 128,5 1258’
pabora
3a4. e 6 6

2.2 CTpyKTypa JMCHUILIHHBI

Pacnipenenenne BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Paznenbl (TeMbl) JUCHUIUIMHBL, H3y4aeMble B 2 ceMecTpe

KosnuecTBo yacoB

Bueayn
o UTOpHA
Ne HaunmenoBanue pa3esioB (Tem) Beero AynuTopHasi padora o
padora
J 3 JP CPC
1 2 4 5 6 7
1. | Crpoknu 18 4 6 8




KoauuecTBo 4acoB
Bueayn
Ne HaumenoBaHnue pa3jesioB (Tem) Beero AynuropHasi padora "T?Ha
padora
Ja mn3 Jp CPC
1 2 3 4 5 6 7
5 OCHOBHBIE JINHEHHBIC TUHAMHYECKHE CTPYKTYPhI 53.8 16 99 1538
JIAHHBIX
3. | Kiaccwl daiinos 24 8 8 8
4. | KonreitHepsl 36 10 16 10
5. | I'padmr 38 12 16 10
HUTOI'O no pa3aenam JMCHUIIHHBI 169,8 50 68 51,8
KonTpons camoctosrenbaoi padotsl (KCP) 10
[Tpomexyrounas arrectauus (MKP) 0,5
[ToAaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO61as TPy10€eMKOCTb MO JMCUHUILIHHE 216

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ansmus/cemunapvi, JIP — nabopamopnuvie 3anamus, CPC —
camocmosimenvHas paboma cmyoenma

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTLINHBI

2.3.1 3auaTH JEeKINOHHOI0 THIIA

®opma
Ne HaumenoBanmue pazjaena (TeMsbl) Conep:xanue pasjeiia (TeMbl) TeKylIero
KOHTPOJIsI
1 2 3 4
1. CTpOKI/I Kitacc string, ocHOBHBIE METO/IBI PabOTHI CO CTPOKAMHU K
OcCHOBHbIC JINHCHHbIC Crek, ouepenp, IeK, KoJblieBas o4epensp,
2. JTUHAMUAYECKUE CTPYKTYPHI OJTHOHAIIPABJIEHHBIE CITHCKY, AByHAIPaBICHHBIE CIIMCKH, K
JTAHHBIX JIEpEBbsl IBOMYHOIO IIOMCKA
[Monstue daiina, MeTkH (haiiinos, pusndeckue u
3. Kiaccor ¢aiinos noruueckue Qaiinsl, kmaccw fstream, ifstream, ofstream, K
OCHOBHBIC METOJIbI /sl paboThI ¢ dhaitmamu
4 KOHTeﬁHepBI Konreitnepsr 6ubnuoteku STL: obiue mousaTue, K
uTepaTopsl, Vector, stack, queue, deque, set, map
OO0mIre NOHATUS TEOPHH TPadoB, ONIPEIETICHAE CTPYKTYPHI
5. Fpa(bm TS XpaHeHHs rpadoB, 00X0/1 B IHUPUHY, 00X01 B K
ryouny, anropurtm Jleiikerpsl, anroputM ®roiina

IHpumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomul, KII - evinonnenue xypcosoeo npoexma, KP - kypcogou
pabomuvl, PI[3 - pacuemmno-epaghuueckoco 3adanus, P - manucaumue pegpepama, 3 - scce, K - xoanoxsuym, T —
mecmupoganue, P3 — pewenue 3aoay.

2.3.2 3aHsaATHSA CEMHUHAPCKOTO THUIIA

He npenycMoTpeHs!
2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumeHnoBanue pasgesa (TeMbl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJIst
1 2 3 4
Coszpnanue nporpamm, o6pabaThIBalOLINX CTPOKH KJlacca
1. | Ctpoku A Porp r;tring P P3




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJISI
1 2 3 4
o Co3paHue nporpamMm, IO3BOJISIOMNX 00padaThIBaTh
OCHOBHBbIC JINHCHHbIC OJTHOHAIIPABJIEHHBIE CITHCKY, ABYHAIPABICHHBIE CIIMCKH,
2. JUHAMHUYECKHUE CTPYKTYPBHI KOJIbLICBBIE CITUCKH, TPOU3BOJUTH PEKYPCHBHYIO P3
JTAHHBIX 00paboOTKy CIHCKOB, 00pabOTKY IEPEBLEB TBOUIHOTO
HOHMCKa
o Co3zmaHue mporpaMm Uit paboTHI ¢ paiiTaMu KIIaccoB
3 Kraccbt (baHHOB ifstream u ofstream P3
o Co3znanue mporpamm, IMO3BOJISIONINX 00pabaTsBaTh
4 KOHTeHHep bl KOHTe#HephI Tuna Vector, queue, deque, set, map, stack P3
Co3nanue nporpamm, peain3yomnX OCHOBHBIE
5. ’ P
Fpa(bbl AIroOpuTMBI 00pad0TKH rpadoB 3

Ipumeuanue: JIP — omuem/3auwguma nabopamopuou pabomol, KI1 - gvinonuenue xypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - manucanue pegpepama, 3 - scce, K - xoanoxsuym, T —
mecmuposanue, P3 — pewienue 3adau.

2.3.4 lIpumepHas TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
He npenycmotpeno

2.4 IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecnevYeH sl A5l CAMOCTOATEILHOH padoThI

00y4arIMXCs M0 TUCHUILIMHE (MOIYJIIO)

[Tepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCIIUILTAHBI
Ne Bun CPC T10 BBIIMOJIHEHUIO CAaMOCTOSITEIbHON paboThI
1 2 3
1 |Uzyuenue MeTtonuyeckue yka3aHUS O OpraHU3alMd CaMOCTOSITENbHOM
TEOPETUYECKOTO paboThI CTYJEHTOB, YTBEPKIACHHBIE kadenpoit
Marepuaia nH(OPMaLIMOHHBIX TexHoJoruH, mporokos Nel ot 30.08.2019
2  |Pemenue 3amau Meroanueckue ykasaHUs II0 OpPraHU3ALMU CaMOCTOSITEIILHOU
paboThI CTYJEHTOB, YTBEPKIACHHBIE kadenpoit
MH(POPMALMOHHBIX TeXHOIOTUH, mpoTokoa Nel ot 30.08.2019

Y4eOHO-METOANYECKUE MaTepHalibl Il CaMOCTOSITENIbHON pPadOThl 00yYaromMXcs W3

Yyciia UHBAJIM/IOB U JIML C OTPaHMYEHHBIMHM BO3MOKHOCTAMU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM MX 3JOPOBbS U BOCIIPUATHS UH(POpMALIUU:

Jlis mun ¢ HapyUIeHUsIMH 3pEHUS:

— B I€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTAa,

— B opme ayamodaiina,

— B ITeyaTHOM GopMe Ha s3bike bpaiins.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlis nu11 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTATEILHOTO afmapara:
— B TieuaTHOM hopme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA,

— B popme ayamocaiina.

JlaHHBIN TepedyeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHTEHTa

o0yyJarommxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHHU



B cootBerctBum ¢ tpeboBanmsiMu @I'OC B mporpamMma JUCHUIUIMHBI TPEIyCMaTpUBACT
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEQYIoUMX OOpa30BaTelIbHbIE TEXHOJOTMM: YTEHUE
JEKIMA C HWCHOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTWHA; METOJ| MajblX Tpymm, pa3doop
IIPAKTUYECKUX 3a7a4 U KEHCOB.

[Tpu 0OyueHnH NCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIC TEXHOIOTHHU:

— TexHonoruss KOMMYHUKAaTHBHOTO OOydYeHHsI — HampaBjieHa Ha (OpMUpOBaHHE
KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTU CTYJEHTOB, KOTOpas sBJsieTcsa 0a30BOM, HEOOXOIUMOM 1J1s
aJlanTalyy K COBPEMEHHBIM YCIOBUSM MEXKYJIBTYPHON KOMMYHUKALIUU.

— Texunonorust paszHoypoBHeBoro (auddepeHunpoBaHHOr0) 0O0y4YeHHsS — NpEAroyaraet
OCYLIECTBJICHUE I103HABATEIBHON JEATEIBHOCTU CTYAEHTOB C YYETOM MX HHIMBHUIYaJIbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKUN
noreHuuan. Co3laHue M HCIHOJIB30BAHUE IUATHOCTHYECKHUX TECTOB SIBIISIETCS HEOTHEMIIEMOU
4aCTbIO JAHHON TEXHOJIOTUU.

— TexHonoruss MOAYyJAbHOrO OOy4YEeHHS — MPEAyCMATPUBAET JEJICHUE COAEPIKAHUS
JUCLUIUIMHBL HA JOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJN ), MHTErPUPOBaHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMmyHukaimonnsle texHonorun (MKT) - pacmupstor pamku

00pa30BaTENILHOIO IIPOLlEcca, MOBBIMIAs €r0 IMPAKTUYECKYI0 HAlpPaBIEHHOCTb, CIOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOATENIbHOM padOThl ydYallMXCsl M MOBBILIEHUIO I103HABaTEIbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTUM:

— TexHOJOrUs MCHONB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — MO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD Tpoliecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEeXHOJIOrMM — MPEAOCTaBIIAIOT IMIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uH(pOpMaLnK, pa3pabOTKH HaAy4YHbIX IIPOEKTOB, BEIEHHUS HAyYHBIX UCCIIEOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyUYeHHs — IIOMOTraeT pPeaJn30BbIBATH JIUMYHOCTHO-
OPUCHTUPOBAHHBI TOAXOJ, YYHUTHIBas HMHIUBUAyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
yUaIIHuXCsL.

— IlpoekTHass TEXHOJOrMs — OpPUEHTHPOBaHA HAa MOJEIUPOBAHME COLHUAIBHOIO
B3aMMOJICHCTBYS yYalllUXCsl C IEJbI0 pEIIeHUs 3aJayd, KOTOpas OIpeleisieTcsl B paMKax
npo¢ecCHOHATBHON MOATOTOBKH, BBIAETSSA Ty UM UHYIO IPEIMETHYIO 00J1acTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — pealu3yeT MJCK B3aUMHOIO OOy4YeHHMH,
OCYUIECTBIISAA KaK WHAMBHUAYaIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7ay.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET PAa3BUBATh HABBIKM PACCMOTPEHUS psijia BO3MOXKHBIX
CHOCO0OB pelIeHHsT TPOOIIeM, aKTUBU3UPYS MBIIIICHHE CTYIEHTOB M PAaCKPHIBAsi JTMYHOCTHBIN
MOTEHIMAJ Ka)KJ0T0 y4alerocs.

— TexHonorust pa3sBUTHA KPUTUYECKOTO MBIIIICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTHCA K HH(GOpMalUU, YMEHHUIO
0TOMpaTh HH(OPMAIIHIO [T PEIICHHUS TOCTAaBICHHON 3a/auu.

KommuiekcHoe Hcronb30BaHHE B y4eOHOM IpOIIECCE€ BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMA
CTUMYJIUPYIOT JIUYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLECCHI, CIMOCOOCTBYIOT ()OPMUPOBAHMIO KOMIETEHIIMM, KOTOPBIMU JOJDKEH 001a1aTh
OyAyImuii CrIelUaNNCT.

OcCHOBHBIE BUJIBI HHTEPAKTUBHBIX 00Pa30BaTENBHBIX TEXHOJIOTHI BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX Tpymniax (KOMaH/€e) - COBMECTHAs eATEIbHOCTh CTYIEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JI/I€pa, HAIIPaBJICHHAs HA pellleHue o0IIel 3a/1auu IyTEM TBOPUECKOTO CIIOKEHHUS
pe3yJabTaTOB HMHIMBUAYAJIBHOW pabOThl YICHOB KOMaHAbl C JIE€JICHUEM IOJHOMOYMM H
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHUS - HHAMBUIYaJIbHAS UM KOJUIEKTUBHAS JESITEIBHOCTH 110 0TOOPY,
pacrpesielIeHUI0 U CUCTeMaTH3alluyd MaTepuaia Mo OINpe/lelIeHHONW TeMe, B pe3yjbTaTre KOTOpOon
COCTaBJIAETCS IIPOEKT;



— aHaJM3 KOHKPETHBIX CUTYallUd - aHaJU3 PeajbHBIX MPOOJEMHBIX CUTyaluil, UMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(heCCHOHANBHOW NeATEeIHbHOCTH, U TOWCK BapHaHTOB
JTYYIINX PELICHH;

— pa3BUTHE KPUTHUYECKOTO MBILIUICHUS — 00pa3oBaTeNbHas JeSTeIbHOCTh, HAIIPaBJIEHHAs Ha
pa3BHUTHE Y CTYACHTOB Pa3yMHOT0, pe(pJIEKCHBHOTO MBITIICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
UJICH U YBUIETh HOBBIE BO3MOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad M CUTyallUd HIMPOKO MCIOJIb3yeTcs Kak
npenojaBaTesieM, TaKk U CTYJSHTaMH BO BpeMs JIEKIUH, J1a0OpaTOpHBIX 3aHATUNA M aHajIu3a
pe3yJabTaTOB CaMOCTOSATEIBHON pPaboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCICIOBAHUU H
pEIIeHNH KaKI0M KOHKPETHOM 3a/1a4l UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3bopa ¥ OICHKH I1eJI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJIH4eCTBO
Hcnonbp3yemMble HHTEpAKTHBHBIE 00pa3oBaTeJbHbIE
Cemectp | Bua 3ansitust HHTEPAKTHBHBIX
TeXHOJIOTHH
JacoB
[TpakTrdeckue 3aHATHS B peKIMaXx
2 JIP B3aMMOJICICTBUS «IIPENOJaBaTellb — CTYIEHT» U 35.7
«CTYJEHT — CTYACHT»
HToro 35.7

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapsi, JIP — nabopamophuvie 3anamus, CPC —
camocmoamenvhas paboma cmyoeHma

Tembl, 3aaHUg U BOIPOCHI Ui CaMOCTOSITENIbHON paboThl MpU3BaHBl CPOPMUPOBATH
HABBIKM TIOMCKAa WH(OPMAIMH, YMEHHUS CaMOCTOSTCIIBHO PACHIMPATh W YIIIyOJSATh 3HAHUS,
MIOJIYYCHHBIC B XO/1€ JICKIIMOHHBIX U MPAKTHYSCKUX 3aHATHIA.

[Toaxo1 pa3bopa KOHKPETHBIX CUTYAIIUI MTUPOKO UCIIOIL3YETCS KaK MperoaBaTelieM, Tak
U CTYJICHTaMH TIPH MPOBEICHUH aHAllN3a Pe3yIbTaTOB CAMOCTOSATEIHHON PaOOTHI.

JIis A1l ¢ OTpaHWYCHHBIMH BO3MOXHOCTSMH 3J0POBbSI TIPEIYCMOTPEHA OPTaHU3aIHS
KOHCYJBTAIMH ¢ UCMIOJIb30BAHUEM DIIEKTPOHHOM MOYTHI.

JIJIst TUIT ¢ HapyIICHUSIME 3PCHUS

— B I€YaTHOH (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B TieuaTHoOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist TUIT ¢ HapyTIICHUSIME OTIOPHO-/IBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jns nuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIlus
KOHCYJITAIMI C UCIIOJIb30BAHUEM DJICKTPOHHOMN TOYTHI.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJarommxcs.

4, OHeHOqHLIe U METOAUYECCKHEC MaTEepPHAJIbI
4.1 OueHouyHble cpeacTBAa ISl TEKYHIero KOHTPOJS  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeAcTBa MpeJHa3HAueHbl Uil KOHTPOJIS M OLEHKHM 00pa3oBaTeNbHBIX
JOCTIDKEHUH 00yJarommMXcsi, OCBOHMBIIUX TPOTpaMMy Yy4eOHOH IMCHUIUIMHBI «HA3BaHUE
JUCLUTITTUHBD).



O1eHOUHBIE CPENICTBA BKIIOYACT KOHTPOJIbHBIE MaTepUalIbl ISl MPOBEICHHS TeKYIIero
KOHTpOJisi B (opMe 3alaHWil 10 TeMaM, BONPOCOB K KOJUIOKBUYMY M HPOME:KYTOYHOM
aTTecTaluu B GopMe BOIPOCOB U 33JaHUM K 3aUeTy U SK3aMEHY.

OueHoYHbIE CpEACTBAa U WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOXKHOCTSAMH

3/I0pOBbsI BEIOUPAIOTCS C YUETOM UX WHAWBUIYATBHBIX ICUXO()U3UYECKIX 0COOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IaM U JIIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
IPEOCTABIISCTCS TOTIOJIHUTEIFHOE BPEMS JJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IpU MIPOBEJICHUH POy Pbl OLICHUBAHUS PE3yJIbTaTOB O0y4YEHHsS HMHBAINUIOB U JIUII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCS UCIOIB30BAHUE TEXHHUUECKUX
Cpe/CTB, HEOOXOMMBIX UM B CBS3U C X MHIMBHIYAIBHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
U WHBAIWAOB TMPOIEAypa OLEHUBAHUS pPE3yIbTaTOB OOyYeHHS MO AWCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa orneHnBaHMUS PE3yJbTaTOB OOYYECHHUS WHBAJIUIOB U JIUIl C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JHCHUUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEI0CTaBICHUE
uHpopmanmu B QopmMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HUX 370POBbS M BOCIIPHSATHS
UHpOpPMALINK:

JInst mvn ¢ HapyIeHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO amlapara:

— B TieuaTHo hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
0o0ydJaromuxcs.

CTpyKTypa OLllEeHOYHBIX CPEICTB IS TeKYlIeld U MPOMEKYTOYHOM aTTecTAlMHU

Kogx HanmenoBanue
Ne | KonTponmmpyemsle pa3mess! (TeMbl) | KOHTPOIUPYEMOH OLICHOYHOI'O CPEICTBA
/T JVCIUTITHHBT™ KOMITETCHINN . IIpomexxyTounas
Tekymuii KOHTPOJIb
(nm ee gacTH) aTTecTalys
HNYyK-1.1
NYK-1.2
NYK-1.3 T
NYK-14 UTIOBBIE
NYK-1.5 KOHTPOJIbHBIC
NYK-1.6 3amanus 1
1 Crpoku Bomnpoc Ha 3x3amene 1
p UYK-1.7 3amanus A p
NYK-1.8 .
HOIK-2.1 CaMOCTOSATENILHOM
UOTIK-2.2 pabotsr 1-9
HOIIK-2.3
UYK-1.9
NYK-1.10
NVYK-1.11 Tunossie
o HYK-1.12 KOHTPOJIbHBIC
OcHOBHBIE THHEHHbIC NYK-1.13
114 3aganus 2-4 Bomnpoc Ha sk3amene 2-
2 JUHAMHYECKUE CTPYKTYPBI AYK-1.
IAHHBIX NYK-1.15 3ananus 1uis 12
UOIIK-2.4 CaMOCTOSTEIIEHON
UOIIK-2.5 pabotsr 10-104
HOIIK-2.6
- Tunossie
N MIVK-1.16 Bormpoc Ha 3x3ameHe
3 Kiaccor aiinos UYK-1.17 KOHTPOJIbHBIE 13-19
UYK-1.18 3amanus 5




MAYK-1.19 SagaHus s
MYK-1.20 CaMOCTOSATENBHOM
UOIIK-2.7
HMOTTK-2.8 pabotsr 105-122
HOIIK-2.9 Tumnosrie
HNOIIK-2.10 KOHTPOJIbHBIC
4 Koureiiuepsl HOIIK-7.1 3amanus 6-8 Bonpoc Ha 3x3ameHe
P HOIIK-7.2 Saganus Jis 20-26
CaMOCTOSITEILHOM
pabotst 123-150
VIOTIK-2.11 Tunosbie
HOIIK-7.3 KOHTpPOJIbHBIE
5 Tpadbl HOIIK-7.4 saganns 9-10 Bomnpoc Ha 3k3ameHe
P HOIIK-7.5 3amanus 1 27-31
CaMOCTOSTENLHOMN
paboter 151-154

IMoka3zaTesu, KpUTEPUHU M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Ui

CootBercTBe IMOPOrOBOMY VPOBHIQ OCBOCHHS KOMIETEHLMH IJIAHUPYEMBbIM
pe3yiabTaTaM 00y4YeHUs U KPUTEPHSIM HX OLCHUBAHUs (OLICHKA: YAOBJIETBOPHUTEIbHO /3a4TEHO):

YK-1

3HaTh

YMmernb

Baagernb

Crnoco0eH ocymecTBJIATH NOUCK, KPUTHYECKUI AHAJIN3 U CHHTE3 HH(OpMALNH,
NPUMEHATh CUCTEMHBIH MOAXO0/ AJIsl PellIeHUsI IOCTABJICHHBIX 3a/1a4
NyK-1.1
(31.1) MeTopl KPUTHUECKOTO aHATIM3a U OLIEHKH COBPEMEHHBIX HAYUHBIX TOCTIKEHUN
NYK-1.2
(31.2) OcHOBHBIE IPUHITUIBI KPUTUYECKOTO aHAIIN3a
NYK-1.3
(06.015 B/16.5 3n.7) UcTounuku nHhopMaIui, HeoOXOIMMOH 1S mpodeccnoHaIbHON
JIeSITeIIbHOCTH, METO/IBI TOMCKA, aHAIN3a 1 CUHTEe3a HH(opMaIn
NyK-1.4
(06.015 B/16.5 31.8) CoBpeMeHHBII OTeUECTBEHHBIH 1 3apyOeKHBIN OIBIT B
npoQeCcCHOHATLHON I TETLHOCTH, METOIbI M TIOJIXOJIBI JIJISl PEIICHHST TIOCTABIICHHBIX
3aga4y
NYK-1.5
(40.011 A/02.5 3u.1) Bo3moxuoctr UC, MeTO/IbI aHATH3a U CHHTE3a MPEIMETHON
o0racTi aBTOMAaTH3aIlUK MTPH PEIICHUH MOCTABJICHHBIX 3314
NYK-1.6
(Y1) IomyuaTs HOBBIE 3HAHUSI HA OCHOBE aHAJIN3a, CHHTE3a M JPYTUX METOI0B
NVYK-1.7
(Y2) Cobupath aHHBIE TI0 CJIIOXKHBIM Hay4HBIM MTPOOJIEMaM, OTHOCSIIIMMCS K
poheCCUOHANTBHOM 00J1acTH
NYK-1.8
(Y3) OcyecTBiIATh TOUCK HHGOPMAIMK U PEUICHUN HAa OCHOBE YKCIIEPUMEHTAILHBIX
JEUCTBUN
NYK-1.9
(06.016 A/06.6 ¥Y.1) PazpabaTeiBaTh JOKYMEHTHI, aHATH3UPOBATH UX CTPYKTYPY U
coJiep KaHue
NYK-1.10
(06.016 A/30.6 V.1) AHanu3upoBaTh BXOIHBIE JAHHBIE, OCYIIECTBIIATH aHAIN3 U CHHTE3
HHPOPMAITUH
NYyK-1.11
(06.016 A/30.6 Y2) [IpuMeHATh CUCTEMHBII MOIXO]] PH INIAHKPOBAHUU PadOT B
mpoekTax B oomactu UT
NYK-1.12



OIIK-2

3HaTh

YMmernb

Baanern

(B.1) Uccnenoanuem nmpobieM npodeccHoHambHOMH AesITeNbHOCTH C TPUMEHEHHUEM
aHaM3a, CHHTE3a U APYTHX METOJI0B HHTEIIICKTYAIbHON I TeIbHOCTH
NYK-1.13
(B.2) BeisiBnenreM Hay4qHBIX POOJIEM U UCTIOJIb30BAHNEM aJCKBATHBIX METOAOB IS UX
peleHus
NYyK-1.14
(B.3) demoHCTpUPOBaHUEM OIEHOYHEIX CY)KICHUN B PEIICHUH MPOOIEMHBIX
po(heCCUOHANBHBIX CUTYaIlHi
NYK-1.15
(06.001 D/03.06 Tn.2) Ananu3 JaHHBIX, CHHTE3 WH(GOPMAIINH U IPOSKTUPOBAHIE
CTPYKTYD AaHHBIX
NYK-1.16
(06.015 B/16.5 Ta.1) Ananu3 cooTBeTCTBUA 000pymoBaHus TpedoBanusM MC
NYyK-1.17
(40.011 A/02.5 Tn.1) TIpuMeHSITh CHCTEMHBIH MTOXOT IIPH MTPOBEACHHH YKCIIEPUMEHTOR B
COOTBETCTBHHU C YCTAHOBJICHHBIMU MOJTHOMOYHUSIMH
NYK-1.18
(40.011 A/02.5 Tn.2) TIpoBeenue HAOTIOACHUH H H3MEPEHHMA, COCTABICHUE HX
OIMCaHUM, KPUTHICCKUN aHAN3 PE3YNIbTaTOB U (HOPMYIHPOBKA BHIBOJIOB
NYK-1.19
(40.011 A/02.5 Tn.4) CocTaBieHne OTYETOB (Pa3aeiioB OTUETOB) IO TEME HIIH 110 HTOTaM
MPOBEIEHHBIX KCIIEPUMEHTOB, HA OCHOBE PE3YJIbTATOB MIOMCKA, KPUTHUECKOTO aHAIN3a U
CHHTE3a
NYK-1.20
(40.011 A/02.5 [p.2) IlpumeHSATH CHCTEMHBIH NOAXOA TPH pPEUICHHH 3a/1ad
AHATMTUYECKOTO XapakTepa, MPEAINoararolluX BbIOOP W MHOT000pa3uWe aKTyalbHBIX
CITOCOOOB peIIeHUS 3a1ad
Cnoco0eH MOHUMATH NMPUHIUIBI Pa00ThI COBPEMEHHBIX HH(OPMALMOHHBIX
TEeXHOJIOTMH W TNPOrpaMMHBIX CPeICTB, B TOM 4YHCJIe OTE€YeCTBEHHOI0
NMPOU3BOACTBA U MCIOJb30BaTh MX NPH pPelieHHH 3a1a4 NPodecCHOHAIBLHOM
JNeATeJIbHOCTH;
(40.011 A/02.5 31H.2) OTeuecTBEHHBII U MEXK/IYHAPOIHBII OIBIT B COOTBETCTBYIOIICH
001acTH UccieI0BaHni, METO/BI aAalTAlluY CYIECTBYIOIINX MAaTEMaTHIECKUX METOHOB
W CHCTEM IPOTrpaMMHPOBaHUS JUIsl pa3pabOTKU U PeaH3alliil alrTOPUTMOB PEIICHUS
NPUKIIaTHBIX 3a7a4
NOIIK-2.3
(40.011 A/02.5 3u.4) MeTo bl IPOBEICHUS SKCIICPUMEHTOB M HAOJIIOACH I, 0000IICHNS
1 00paboTKK MH(POPMAIIHH, METO/IbI HCIIOJIH30BAHUS U aJIANITAI[A COBPEMEHHBIX
WHPOPMAMOHHBIX TEXHOJIOTUI U IPOTPAMMHBIX CPEJICTB, B TOM YHUCIIE OT€YECTBEHHOTO
MPOU3BOJICTBA M UCTIONB30BATh UX TP PEIICHUH 3a/1a4 PO ECCHOHATBHON
JIeSITEIIbHOCTH;
NOIIK-2.4
(06.001 D/03.06 ¥Y.1) HUcnonb30BaTh CyIIECTBYIOIINE TUIIOBBIE PEIICHHUS U MAa0IOHBI
MPOCKTUPOBAHUS POrPAMMHOTO 00ECIICUCHHS, HCIIOIb30BATh U aIaITHPOBATh
CYLIECTBYIOIIIE MAaTEMaTHIECKUE METO/Ibl 1 CUCTEMBI IPOTPaMMHUPOBAHUS JUIs
Pa3paboTKH U pean3alliy aJITOPUTMOB PELICHHsI IPUKIAIHBIX 3a71a4
NOIIK-2.5
(06.001 D/03.06 Y.2) IIpumeHSITh METOJIBI M CPEACTBA MPOSKTUPOBAHUS IPOTPAMMHOTO
o0ecrieueHusi, CTPYKTYp AaHHbBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHCOoB,
HCIIOJIb30BaTh COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOJIOTHH U aJIallTHPOBAThH
MPOTpaMMHBIE CPEJICTBA, B TOM YHCIIE OTEUYECCTBEHHOTO TIPOU3BOJICTBA ITPH PEIICHUH
3a7a4 nMpo(eCCHOHANBHON AESTEILHOCTH;
NOIIK-2.6
(40.011 A/02.5 ¥.3) [IpuMeHSATh METO/IBI TIPOBEJICHHUS SKCIIEPUMEHTOB, UCTIONL30BATh U
aIanTHPOBATh CYIIECTBYIOIUE MATEMATHYECKIE METOJIbI U CUCTEMbI TIPOTPAMMHUPOBAHUS
IUTs pa3pabOTKU M pean3aliuy arOPUTMOB PEIeHNs IPUKIAIHbIX 33124
NOITIK-2.7



(06.001 D/03.06 Ta.1) PazpaboTka ¢ UCTIONB30BaHUEM COBPEMEHHBIX HH(POPMALUOHHBIX
TEXHOJIOTHH ¥ IIPOTPaMMHBIX CPEICTB U afanTalyeil CyIeCTBYIOINX, H3MEHEHHE U
COTJIACOBaHME MPOTPaMMHOTO 00ECTICUeHNUSI, B TOM YHCJIE OTEUYECTBEHHOTO TIPOU3BOJICTBA
1 MCTIOJIB30BaTh UX MPU PELICHUH 3a7a4 NPo(ecCHOHATBHON AEATEILHOCTH
NOIIK-2.8
(06.001 D/03.06 Tx.3) [IpoekTupoBanue 6a3 JaHHBIX IS Pa3pabOTKA U peaTH3aIiH
ANTOPUTMOB PEIICHUs 3a/1a4 TpodecCHOHaABLHOM NesITeTbHOCTH
HOIIK-2.9
(40.011 A/02.5 Tx.1) TIpoBeneHue SKCIEPUMEHTOB C UCIIONbL30BAaHUEM M aIalTalnei
CYIIECTBYIONINX COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI M MPOTPAMMHBIX CPEJICTB,
B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOJCTBA, B COOTBETCTBUH C YCTaHOBICHHBIMU
MOJTHOMOYHSAMHU
NOIIK-2.10
(40.011 A/02.5 Tn.2) TIpoBenenue HAOTIOACHUH ¥ H3MEPEHHA, COCTABICHUE HX
onucanuii 1 HOPMyYIHPOBKA BEIBOJIOB C HCIIOJIB30BAHUEM U aJaNnTalell COBpeMEeHHbIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI U IPOTPAMMHBIX CPEJICTB, B TOM YHUCJIE OT€YECTBEHHOTO
MPOU3BOICTBA, I Pa3pabOTKU U pean3aiiy aJropuTMOB PEIICHUS 3a/1a9
po(heCCUOHAITBHOM JIEATEIILHOCTH;
NOIIK-2.11
(40.011 A/02.5 Tp.2) esATensHOCTh, HATIPABICHHAS Ha PEIIEHUE 3a/[a4 aHATUTHIECKOTO
Xapakrepa, Iperoiararolux BEIOOp 1 MHOTOOOpa3ue aKTyadbHBIX CIIOCOOOB PEIICHHS
3aja4, UCTIOJIb30BaHKE U aAalITHPOBAHUE CYLIECTBYIOLUINX MaTEMAaTHUYECKUX METOJIOB U
CHCTEM IIPOrpaMMUPOBAHMS AT Pa3pabOTKH U pealn3aliiy alrOPUTMOB pelleHHs 3a1a4
npodeccruoHaTbLHON NeATETHHOCTH

OIIK-7 Cnocoben pa3padaTbiBaTh AJITOPUTMbI M IPOrpamMMbl, NPHUIOAHBIEC IS

NPAKTHYECKOr0 MPUMEeHEeHHsI;

3HaTh NOIIK-7.1
(06.001 D/03.06 31.1) MeToas! B cpeACTBa MPOSKTUPOBAHUS IPOTPAMMHOTO
obecrieueHus PH pealn3alui MAaTeMaTHUECKH CII0KHBIX alTOPUTMOB

Ymers NOIIK-7.2
(06.001 D/03.06 ¥Y.1) OpreHTHpPOBATHCS B COBPEMEHHBIX AJITOPUTMaX KOMIIBIOTEPHOM
MaTEeMaTHKH, TIPUMEHSTh METOBI U CPEJICTBA ITPOSKTHPOBAHHSI TPOTPAMMHOTO
obecrieueHusi, CTPYKTYp AaHHbBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEpEHcoB
NOIIK-7.3
(06.001 D/03.06 Y.2) IIpumeHSITH METO/IBI U CPEACTBA IPOSKTUPOBAHKS CHCTEMHOTO U
MPUKIATHOTO MPOrPAMMHOT0 00eCTIeYeH s, CTPYKTYp JaHHbIX, 0a3 JaHHbIX,
NporpaMMHBIX HHTEpdercoB

Baagers (06.001 D/03.06 Ta.1) Pa3zpaboTka MaTeMaTH4eCKH CIIOXKHBIX aITOPUTMOB, H3MEHEHHE U
COTJIACOBaHME apXHUTEKTYPHI IPOrPAMMHOTO 00ECIICYEHUSI C CHCTEMHBIM aHAJTUTUKOM U
ApPXUTEKTOPOM MPOrPaMMHOTO 00ecTiedeHus
HOIIK-7.5
(06.001 D/03.06 Tx.2) [IpoexkTupoBaHue CTPYKTYp AAHHBIX PH pa3padOTKe CHCTEMHOTO
Y TMPUKJIAJHOTO IPOrPaMMHOT0 00ecTIeUeHHUs
HOIIK-7.6
(06.001 D/03.06 Ta.1) PazpaboTka anropuTMOB H a apXUTEKTYPHI IPOTPaMMHOTO
obecriedeHusi, MPUTOIHOTO JJIsl PAKTHYECKOTO TPUMEHCHUS

CootBerctBre 0a30BOMY __VPOBHI) OCBOEHHS  KOMIIETECHIIUH NJIaHUPYEMbIM
pesysbTataM o0yueHHs U KPUTEPUAM UX OIIEHHUBAHUS (OLICHKA: XOPOILO /3aYTEHO):
YK-1 Crnoco0eH oCcylmecTBJIATH NOUCK, KPUTHYECKUI AHAJIN3 U CHHTE3 HH(OpMALNH,
NPUMEHATH CUCTEMHBIH MOJXO0/ AJIsl PellieHUsI IOCTABJECHHBIX 3a/1a4
3HaTh NVYK-1.1
(31.1) MeTonpl KpUTHYECKOTO aHAM3a U OLEHKH COBPEMEHHBIX HAYYHBIX TOCTHKEHHUN
NYK-1.2
(31.2) OcHOBHBIE COBpEMEHHBIE MPUHITUITBI KPUTHIECKOTO aHATN3a
NYK-1.3




YMmernb

Biaagernb

OIIK-2

(06.015 B/16.5 3u.7) UcTounuku nnpopMaiuu, HeoOX0aUMOH s mpodecCnoHaTbHON

JIesITeIbHOCTH, METO/IbI TIOMCKA, aHAIM3a U CUHTE3a WH(OpMaIluu

NVyK-1.4

(06.015 B/16.5 3n.8) CoBpeMeHHBII 0TEYECTBEHHBIN U 3apyOCIKHBIN OIBIT B

po(heCCHOHANBHOM A TENIbHOCTH, METOIBI M TIOIXOBI ISl PEIICHNUS TTOCTABICHHBIX

3amad

NYK-1.5

(40.011 A/02.5 3u.1) CoBpemenHbIe Bo3MOkHOCTH MIC, METO/IbI aHANIN3a U CUHTE3a

MPEeIMETHON 00JIACTH aBTOMATH3AIUY IPY PEIISHUH TTOCTABICHHBIX 3a1a4

NYK-1.6

(V1) IlomyuaTh HOBBIE 3HAHUS HA OCHOBE aHAJIM3a, CUHTE3a U JPYTUX METO/I0B Ha

BBICOKOM YPOBHE

NyK-1.7

(V2) Cobupats gaHHBIE TIO CIOKHBIM HAYYHBIM MPOOIEMaM, OTHOCSIITUMCS K

npodeccHoHabHON 001acTn

NYyK-1.8

(V3) YBepeHHO OCYIIECTBIATH IOUCK HHPOPMAIIUN U PEIISHU Ha OCHOBE

JKCIIEPUMEHTANIBHBIX ICHCTBUN

NyK-1.9

(06.016 A/06.6 ¥Y.1) PazpabaTreiBaTh JOKYMEHTHI, aHATU3UPOBATH UX CTPYKTYpY U

coJep KaHue

NyK-1.10

(06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOAHBIC JAHHBIC, OCYIIIECTBIIATh aHATN3 U CHHTE3

nH(pOpMAaIIH

NyK-1.11

(06.016 A/30.6 Y2) [IpuMeHATH CUCTEMHBIN ITOAXO P TUIAHUPOBAHUH padoT B

npoekTax B obmactu U'T Ha BRICOKOM ypOBHE

NyK-1.12

(B.1) Uccnenoanuem npobiemM npodeccuoHanbHOM AesITENbHOCTH C TPUMEHEHUEM

aHaJ3a, CHHTE3a U JAPYTHX METOJIOB HHTEIICKTYAIbHON IS TeTbHOCTH

NYK-1.13

(B.2) BeisiBnenreM Hay4yHbBIX IPOOJIEM U UCIIOJIB30BAHNEM aJCKBATHBIX METOAOB IS UX

pelIeHus Ha BEICOKOM YPOBHE

NyK-1.14

(B.3) JlemoHCTpHpOBaHUEM OLICHOYHBIX CY)KIICHHUI B PEIICHUU MPOOIEMHBIX

poheCCHOHANBHBIX CUTYaITHHA

NYK-1.15

(06.001 D/03.06 Tn.2) AHanu3 JaHHBIX, CHHTE3 UHPOPMAIMH U IPOSKTUPOBAHUE

CTPYKTYp AaHHBIX Ha BHICOKOM ypOBHE

NYK-1.16

(06.015 B/16.5 Ta.1) Ananu3 cooTBeTcTBUs 000pyR0BaHus TpecoBaHusiM UC

NyK-1.17

(40.011 A/02.5 Ta.1) ApryMEHTHPOBAHHO MIPUMEHSTH CHCTEMHBIN TTOIXO0T IPH

MPOBEJICHUN KCIIEPUMEHTOB B COOTBETCTBHHU C YCTAHOBJICHHBIMU ITOJTHOMOYHSIMA

NYK-1.18

(40.011 A/02.5 Tn.2) TIpoBeneHue HAOTIOACHUN ¥ U3MEPEHHMA, COCTABICHUE HX

OIMCaHUH, KpUTUICCKUN aHAIN3 PE3YJIbTATOB H ()OPMYIHPOBKA BHIBOJIOB

NYK-1.19

(40.011 A/02.5 Tn.4) CocTaBieHne OTYETOB (Pa3IeioB OTUETOB) IO TEME HIIH 110 UTOTaM

MIPOBEJICHHBIX DKCIIEPUMEHTOB, HA OCHOBE PE3YJIhTaTOB IMMOUCKA, KPUTHIECKOTO aHAJN3a 1

CHHTE3a

NYyK-1.20

(40.011 A/02.5 [p.2) TIpuMeHATH CHUCTEMHBIH TOAXOJA TIPU pEHICHUM 3a1ad

AHAIMTUYECKOTO XapakTepa, IMPEeAIoNiarafloluX BHIOOp W MHOTooOpa3ue aKTyaTbHBIX

CITIOCOOOB peIIeHUS 3a7au
Cnoco0eH NMOHMMATH NPHHUUNBI PadoThl COBPEMEHHBIX MH(pOPMAIHMOHHBIX
TEeXHOJIOTM W TNPOrpaMMHBIX CPeICcTB, B TOM 4YHCJIe OTe€YeCTBEHHOIO



NMPOU3BOACTBA U MCIOJb30BaTh MX NPH pPelleHHH 3a1a4 NPodecCHOHATIBLHOM
JeATeJIbHOCTH;
3HaTh (40.011 A/02.5 3u.2) CoBpeMeHHBIH 0TEYECTBEHHBIH U MEXTyHAPOIHBIN OIBIT B
COOTBETCTBYIOIIEH 00JIACTH MCCIE0OBAHUM, METO Il aIANTAIMH CYIISCTBYIOIINX
MaTeMaTHYeCKHX METOZOB M CUCTEM MPOrPaMMHUPOBAHHS ISl pa3paOdOTKH U pealn3aliy
ANTOPUTMOB PELICHUS MPHUKIAJHBIX 3a1a4
NOIIK-2.3
(40.011 A/02.5 3u.4) MeTomb! IPOBEAECHUS SKCIIEPUMEHTOB M HAOIIOAEHHH, 0000IIeHMS
1 00paboTKK MH(POPMAIMH, METO/IHI HCIIOJIH30BAHUS U aJIANITAIlIA COBPEMEHHBIX
MH()OPMALIOHHBIX TEXHOJIOTHI M TIPOrPAMMHBIX CPEICTB, B TOM YHCIIE OT€YECTBEHHOTO
MPOU3BOJICTBA M UCTIONB30BaTh UX MPHU PEIICHUH 33724 MPOodeCCUOHATBHON
JIeSITEIIBHOCTH;
YMmern HOIIK-2.4
(06.001 D/03.06 ¥Y.1) YBepeHHO UCTIONB30BATh CYLIECTBYIOIINE TUIIOBBIEC PELICHUS U
1Ia0JIOHBI TPOSKTHPOBAHMS IPOrPAMMHOTO 00eCIIeUeHH S, UCIIOh30BATh U aIalITHPOBATh
CYLIECTBYIOIIE MAaTEMaTHIECKUE METOIbl 1 CUCTEMBI IPOTPaMMHUPOBAHUS IS
paspabOTKH U peaTu3aliy AITOPUTMOB PEIICHHS MPUKIATHBIX 33744
NOIIK-2.5
(06.001 D/03.06 V.2) IIpumMeHSTH METOBI ¥ CPEACTBA IPOSKTUPOBAHHSI IPOTPAMMHOTO
o0ecrieueHusi, CTPYKTYp AaHHbBIX, 0a3 JaHHBIX, IPOTPAMMHBIX HHTEp(EHCOoB,
UCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC TEXHOJIOTHU U aJIallTHPOBATh
MPOTrpaMMHBIE CPEJICTBA, B TOM YHCIIE OTEYECTBEHHOT'O TIPOU3BOJICTBA ITPH PEIICHUH
3a71a4 PO(ECCUOHANBHOM JIeATEILHOCTH;
NOIIK-2.6
(40.011 A/02.5 V.3) IIpuMeHSATH METOIBI TIPOBEIEHIUS IKCIIEPUMEHTOB, UCIIOIB30BATh
aJIanTHPOBATh CYIIECTBYIOIUE MATEMATHYECKHE METOJIbI U CUCTEMbI IPOTPAMMHUPOBAHUS
TS pa3pabOTKU M peaIn3aluy aIrOPUTMOB PELeHNs TPUKIAIHbIX 3a/1a4 HA BICOKOM
ypOBHE
Baagerrs HOIIK-2.7
(06.001 D/03.06 Ta.1) PazpaboTka ¢ UCTIOIL30BAaHUEM COBPEMEHHBIX HH(POPMALTUOHHBIX
TEXHOJIOTHI ¥ MIPOTPaMMHBIX CPEJCTB U aJanTalueil CyIeCTBYIOMNX, H3MEHEHHE U
COTJIaCOBaHME MPOTPaMMHOT0O 0OECTICUeHHUSI, B TOM YHCJIE OTEUYECTBEHHOTO TIPOU3BOJICTBA
Y MCTIOJIb30BaTh UX MPH PEUICHUH 3aa4 MPO(HeCCHOHATBHON AEATEIEHOCTH
NOIIK-2.8
(06.001 D/03.06 Tn.3) [IpoexTupoBanue 60a3 JaHHBIX IS pa3pabOTKU U peain3aluu
ANTOPUTMOB PEIICHUs 3a/1a4 TPo(ecCHOHATLHO eSITETEHOCTH Ha BBICOKOM YPOBHE
NOIIK-2.9
(40.011 A/02.5 Ta.1) TIpoBeaeHHE SKCIEPUMEHTOB C MCIIOIb30BAHHEM H alalTalue
CYIIECTBYIONINX COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI ¥ MPOTPAMMHBIX CPEICTB,
B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOJICTBA, B COOTBETCTBUH C YCTaHOBJICHHBIMU
MOJTHOMOYHSAMHU
NOIIK-2.10
(40.011 A/02.5 Tn.2) TIpoBeenue HAOIIOACHUH ¥ H3MEPEHHUM, COCTABICHHE HX
onuvcanuii 1 (HOpMyYIHPOBKaA BEIBOJIOB C HCIIOJIB30BAHUEM U aJanTalueil COBpeMEHHbIX
WHPOPMAITHOHHBIX TEXHOJIOTHI U TPOTPAMMHBIX CPEJICTB, B TOM YHUCIIE OTEYECTBEHHOTO
MPOU3BOICTBA, JUIS Pa3pabOTKU U pean3aiiy ajJropuTMOB PEIICHUS 3a/1a9
npodecCHOHANLHOH JIeITETLHOCTH Ha BRLICOKOM YPOBHE
NOTIIK-2.11
(40.011 A/02.5 Tp.2) desATensHOCTD, HATIPABICHHAS Ha PEIIEHHE 3aa4 aHAIUTHYECKOTO
XapakTepa, IpeANoJararoluxX BEI0Op U MHOT000pa3ye akTyalbHBIX CIIOCOOOB PelICHUS
3aja4, UCTIONb30BaHHE U aAallTHPOBaHUE CYLIECTBYIONINX MaTEMaTHIECKUX METOJIOB U
CHCTEM MPOrPaMMHUPOBAHHUS IS pa3pabOTKH U peau3aliy alrTOPUTMOB PEIICHHS 3a1a4
npodecCHOHATEHON IEATETLHOCTH
OIIK-7 Cnocoben pa3padaTbiBaTh AJIrOPUTMbI M NPOrpamMMbl, NPHUIOAHbIEC IS
NMPAKTHYE€CKOI0 MPUMEHEHNS ;
3Hatp NOIIK-7.1



(06.001 D/03.06 31.1) MeToabl u cpencTBa MPOSKTUPOBAHHS IPOrPaMMHOTO
obecnieyeHus MU peaTn3alii MaTeMaTHIeCKH CIIOKHBIX arOPUTMOB

Ymersb NOIIK-7.2
(06.001 D/03.06 ¥Y.1) OpreHTHPOBATHLCS B COBPEMEHHBIX aJITOPUTMaX KOMIIBIOTEPHOM
MaTeMaTHKH, IPUMEHSATh METO/IbI M CPEJCTBA MPOCKTUPOBAHHS IIPOIPAMMHOTO
obecnieyeHus!, CTPYKTYp JAaHHBIX, 0a3 TaHHBIX, IIPOrPAMMHBIX HHTEP(}EHCOB Ha BEICOKOM
ypoBHE
NOIIK-7.3
(06.001 D/03.06 V.2) ApryMeHTHPOBAHHO MPUMEHSATH METOMBI M CPEACTBA
MPOCKTUPOBAHHS CHCTEMHOTO U TIPUKIIAHOTO MTPOTPaMMHOT0 00eCTieueHH s, CTPYKTYP
JAHHBIX, 0a3 TaHHBIX, IPOTPAMMHBIX HHTEP(EHCOB

Baagers (06.001 D/03.06 Tna.1) PazpaboTka MaTeMaTHUECKH CIOXKHBIX aJTOPUTMOB, H3MEHEHHUE U
COTJIaCOBAaHHME aPXUTEKTYPHI IPOIPAMMHOTO 00ECIIEYeHHUS C CHCTEMHBIM aHATUTHKOM H
ApPXUTEKTOPOM MPOrPaMMHOTO 00ecTiedeHus
HOIIK-7.5
(06.001 D/03.06 Tx.2) IIpoekTupoBaHue CTPYKTYP JAHHBIX IIPH Pa3pabOTKe CHCTEMHOTO
U TPUKJIQJHOTO IPOTPaMMHOTO 00ecTieueHHUs
NOIIK-7.6
(06.001 D/03.06 Tx.1) Pa3zpaboTka alropuTMOB U a apXUTEKTYPHI IIPOTPaMMHOTO
obecriedeHusi, MPUTOAHOTO JJIsl PAKTHYECKOTO MPUMEHECHHUS Ha BBICOKOM YPOBHE

CootBercTBe NPOABMHYTOMY VPOBHK OCBOCHHS KOMIIETCHIIMM TUTAHHUPYEMBIM
pe3yJbTaTaM O0Y4YCHHUS U KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: OTJIHYHO /32YTEHO):
YK-1 Crnoco0eH oCcymecTBJIATH NOUCK, KPUTHYECKHUI aHAJIN3 U CHHTE3 HH(OpMAaLNu,
NPUMEHATh CUCTEMHBIN MOAXO0/X AJIS PelICHUs NMOCTABJICHHBIX 3a1a4
3HaTh NVYK-1.1
(31.1) CoBpemMeHHBIE METOIBI KPUTHUECKOTO aHAJIM3a U OLIEHKH COBPEMEHHBIX Hay4HBIX
INOCTHKEHUH
NYK-1.2
(31.2) OcHOBHBIE COBpEMEHHBIE MPUHIIUITBI KPUTHYECKOTO aHaTH3a
NYK-1.3
(06.015 B/16.5 31.7) CoBpeMeHHBIC HCTOYHUKH HHGOPMAITHH, HEOOXOIUMOH JITsT
npodecCHOHANLHOHN JIesITeTbHOCTH, METOIbI IOMCKA, aHAIN3a U CHHTe3a HH(popMaun
NyK-1.4
(06.015 B/16.5 31.8) CoBpeMeHHBII 0TEYECTBEHHBIN U 3apyOEIKHBIN OITBIT B
npodecCHOHATLHON I TETLHOCTH, METOJIBI ¥ TTOIXOJIbI JJIsl PEIICHHS TOCTABJICHHBIX
3a7a4y
NYK-1.5
(40.011 A/02.5 3n.1) CoBpemennbie Bo3moxxaocTr C, METOIBI aHATN3a M CHHTE3A
NpeAMETHON 00J1acTH aBTOMAaTH3aIUH MPH PEIICHUH MMOCTABICHHBIX 3a7a4
Ymerb NVYK-1.6
(V1) Ilomy4daTs HOBBIEC 3HAHHUS Ha OCHOBE aHAJIN3a, CHHTE3a U JPYTHUX METOJ/IOB Ha
BBICOKOM YPOBHE
NYyK-1.7
(¥2) Cobupatp qaHHBIE 110 CIOKHBIM Hay4YHBIM IpoOIeMaM, OTHOCSIIUMCS K
npodeccruoHaIsHOM 00J1acTH Ha BEICOKOM YPOBHE
NYK-1.8
(Y3) YBepeHHO OCYIIECTBIATh IOMCK WH(POPMAIIMH U PEIICHNH Ha OCHOBE
SKCIIEPUMEHTANIbHBIX JIEUCTBUI
NYK-1.9
(06.016 A/06.6 ¥Y.1) Pa3pabaTbiBaTh JOKYMEHTBI, aHATM3UPOBATh UX CTPYKTYPY U
coJep)kaHue
NYK-1.10
(06.016 A/30.6 Y.1) AHanu3upoBaTh BXOIHBIE JaHHBIE, OCYLIECTBIISATh aHAIN3 U CUHTE3
MH(OPMAIIH Ha BEICOKOM YPOBHE
NyK-1.11




Baanern

OIIK-2

3HaTh

YmMmerh

(06.016 A/30.6 Y2) IIpuMeHATH CHCTEMHBIH MOJXO0/ IIPH IUIAHUPOBAHUHN paboT B
npoekTax B oonactu T Ha BEICOKOM ypOBHE
NYK-1.12
(B.1) Uccnenoanuem npobieM npodeccHoHanbHOM qesITeNbHOCTH ¢ IPUMEHEHHEM
aHaJii3a, CHHTE3a U APYTHX METOJOB HHTEIJICKTYaIbHON ESTeIbHOCTH Ha BEICOKOM
YpOBHE
NYK-1.13
(B.2) BeisiBnenreM Hay4yHbBIX IpoOJIeM 1 UCIIOJIb30BaHUEM aJIeKBAaTHBIX METOAOB ISl UX
peLIeHNs] Ha BEBICOKOM YPOBHE
NYK-1.14
(B.3) lemoHCTpHpOBaHKEM OLIEHOYHBIX CY)KJIEHHUI B pelIeHNH MPOOIEMHBIX
npodecCHOHANBHBIX CUTyalui
NYK-1.15
(06.001 D/03.06 Tn.2) AHanu3 JaHHBIX, CHHTE3 HHPOPMAIH U IPOESKTUPOBAHNE
CTPYKTYp AaHHBIX Ha BHICOKOM yPOBHE
NYK-1.16
(06.015 B/16.5 Tn.1) Ananu3s cootBercTBUA 000pynoBanus TpeboBanmsim VC Ha
BBICOKOM YPOBHE
NyK-1.17
(40.011 A/02.5 Ta.1) ApryMeHTHPOBAHHO TIPUMEHSTh CHCTEMHBIN TTOIXO0T IPH
MPOBENICHUN IKCIIEPUMEHTOB B COOTBETCTBHHU C YCTAHOBJICHHBIMU TTOJTHOMOYHSIMU
NYK-1.18
(40.011 A/02.5 Tn.2) IlpoBenenue HAOIIOAEHIIA U N3MEPEHUH, COCTABICHNE MX
OIMCaHWH, KPUTHICCKUN aHaIN3 Pe3yJIbTaToB U (HOPMYIHPOBKA BHIBOJIOB
NYK-1.19
(40.011 A/02.5 Tu.4) CocraBiaeHne OTYETOB (Pa3IeIoB OTUYETOB) IO TEME HITH 110 HTOTaM
MPOBEJICHHBIX KCIIEPUMEHTOB, HA OCHOBE PE3YJIbTATOB MIOMCKA, KPUTUYECKOTO aHAIH3a U
CHHTE3a
NYK-1.20
(40.011 A/02.5 [Ip.2) ApryMeHTHPOBAHHO MPUMEHSATH CUCTEMHBIH MMOXO0/] TIPH PEIICHUH
3aj]a4y aHAJIMTUIECKOT0 XapaKTepa, PeANoararoluX BEIOOp 1 MHOroo0Opa3ue akTyalbHBIX
Croco0o0B pelieHus 3a1a4
Cnoco0eH moHMMATh NPUHUMIBI PadOTHI COBPEeMEHHbIX MH(OPMANMOHHBIX
TEeXHOJIOTMM W TNPOrpaMMHBIX CPeICcTB, B TOM 4YHCJIE OTeYeCTBEHHOI0
NPOM3BOACTBA M HMCIOJb30BATh UX NPH pPelIeHUH 321a4 NpodeccuoHaAJIbHOM
HeATeJbHOCTH;
(40.011 A/02.5 3u.2) CoBpeMeHHBIIT OTEUECTBEHHBIN M MEXIyHAPOIHBIN OIIBIT B
COOTBETCTBYIOIIEH 00J1aCTH UCCIIEIOBaHNH, METO/IBI aJaNTAIlNH CYIIECTBYIOIINX
MaTeMaTHYeCKHX METOAOB M CUCTEM MPOrpaMMHUPOBAHHMS AJIS pa3pabOoTKH U pealln3aliu
AITOPUTMOB PELICHUS IPUKIIAAHBIX 3a1a4
HOIIK-2.3
(40.011 A/02.5 3u.4) CoBpeMeHHbBIC METO/IbI TPOBEICHUS IKCIIEPUMEHTOB U
HaOro1eHuid, 00001IeHNsT 1 00paOOTKH MH(POPMALIUU, METObI UCTIONb30BaHHS U
aJlanTalliy COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOIUH U POrPaMMHBIX CPEACTB, B
TOM YHCJIe OTEUYECTBEHHOT'O POU3BOJICTBA U MCIIOIB30BATh UX MPH PELUICHUH 33124
npodecCHOHABHOHN eI TeIbHOCTH;
NOIIK-2.4
(06.001 D/03.06 Y.1) YBepeHHO HCTIONB30BAThH CYIIECTBYIOIINE TUIIOBBIE PEIICHUS U
1I1a0JIOHBI TPOEKTHPOBAHMS IPOrPaAMMHOT0 00ecIieueHH s, HCII0Ib30BaTh U alallTHPOBATh
CYLIECTBYIOIIME MAaTEMaTUIECKUE METOIbI M CUCTEMBI IPOTPaMMHUPOBAHUS IS
Pa3paboTKH U peasln3aliy aJITOPUTMOB PEIICHHS IPUKIIATHBIX 3a7a4
HOIIK-2.5
(06.001 D/03.06 ¥Y.2) ApryMEeHTHpPOBaHHO IPUMEHSATh METOIBI M CPEACTBA
MPOEKTUPOBAHHA IPOTrPaMMHOI0 00eCIeUeHHUs, CTPYKTYpP JaHHBIX, 0a3 JaHHBIX,
IIPOrpaMMHBIX HHTEP(ENCOB, HCIOIB30BAThH COBPEMEHHBIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH M aalTHPOBATh MPOrPaMMHBIE CPEICTBA, B TOM YHCIIE OTEYECTBEHHOTO
MIPOM3BOCTBA NPH PELICHNUH 3a1a4 TPOPECCHOHANBHOHN e TeIbHOCTH;



NOIIK-2.6
(40.011 A/02.5 ¥.3) [IpuMeHATh METO/IBI TIPOBEJICHHUS SKCIICPUMEHTOB, UCTIOJIL30BATh U
aIanTHPOBATh CYIIECTBYIOIINE MATEMaTHUECKIE METOIbI M CUCTEMBI ITPOTPaMMHUPOBAHUS
IUTs pa3pabOTKU M pean3aluy alrOPUTMOB PELICHNUs TPUKIAIHbIX 33/1a4 HA BEICOKOM
YpOBHE

Baagerr HOIIK-2.7
(06.001 D/03.06 Ta.1) PazpaboTka ¢ HCIIOIB30BAaHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHI ¥ TPOTPaAMMHBIX CPEJICTB U aJanTalueil CyIeCTBYIOMNX, H3MEHEHHE U
coTJIacoBaHMe MPOrpaMMHOT0 00ecTiedeH s, B TOM YHCIIe OTEYECTBEHHOTO MTPOMU3BOICTBA
Y MCTIOJIh30BaTh UX MPH PEUICHUN 33a7a4 MPO(HECCHOHATBHON JEATEIEHOCTH HA BHICOKOM
ypoBHE
NOIIK-2.8
(06.001 D/03.06 Tn.3) [IpoekTupoBanue 6a3 JaHHBIX IS Pa3pabOTKH U peaTH3aIiH
ANTOPUTMOB PEIICHU 3a1a4 TpodecCHOHaTbHOM NesITENHHOCTH Ha BBICOKOM YPOBHE
NOIIK-2.9
(40.011 A/02.5 Tx.1) TIpoBeneHue SKCIEPHUMEHTOB C UCIIONbL30BAaHUEM M aIalTalnei
CYIIECTBYIOIINX COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI ¥ MPOTPAMMHBIX CPE/ICTB,
B TOM YHCJIE OTEYECTBEHHOTO MTPOU3BOJCTBA, B COOTBETCTBUH C YCTaHOBICHHBIMU
MTOJTHOMOYHSMU
NOIIK-2.10
(40.011 A/02.5 Tn.2) TIpoBeenue HAOTIOACHUH U U3MEPEHHUH, COCTABICHUE HX
onucaHuil 1 HOPMYIHPOBKA BEIBOJIOB C UCIIOJIB30BAaHUEM U aJialiTallield COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTHHA U POTPAMMHEIX CPEJICTB, B TOM YHCIIE OTEY€CTBEHHOTO
MPOU3BOICTBA, I Pa3pabOTKU U pean3aiiy aJropUTMOB PEIICHUS 3a/1a9
npogecCHOHANBHON e TeIbHOCTH Ha BBICOKOM YPOBHE
NOIIK-2.11
(40.011 A/02.5 Tp.2) IesTensHOCTD, HATIPABICHHAS HA PEIIEHHE 3aa4 aHAIUTHYECKOTO
Xapakrepa, Iperoiararlux BEIOOP 1 MHOTOOOpa3ue aKTyadbHBIX CIIOCOOOB PEIICHHUS
3aja4, UCTIOJIb30BaHKE U aAallTHPOBaHUE CYLIECTBYIONINX MaTEMaTHYECKUX METOJIOB U
CHUCTEM MPOTrPaMMHUPOBAHHS JIJISI pa3paOOTKH U peallu3aliy alTOPUTMOB PEIICHHs 33124
npodecCHOHANLHOHN JIeITETLHOCTH Ha BRLICOKOM YPOBHE

OIIK-7 CnocoGen pa3padaTbiBaTh aJArOpuTMbl W HPOrpPaMMbl, NPHIOJHbIE ISl

NMPAKTHYECKOI0 MPUMEHEHUS;

3Hatp NOIIK-7.1
(06.001 D/03.06 31.1) CoBpeMEeHHBIE METOJIBI U CPEACTBA TPOSKTUPOBAHUS
MPOTPaMMHOTO 00ecIieUeHHS IPU pealTu3aliid MaTeMaTHYeCKU CIIOKHBIX allTOPUTMOB

YmMmern HOIIK-7.2
(06.001 D/03.06 Y.1) OpueHTHPOBATHCS B COBPEMEHHBIX AJITOPUTMAaX KOMITBIOTEPHOH
MaTeMaTHKH, TIPUMEHSTh METOBI U CPEJICTBA MTPOSKTHPOBAHHSI TPOTPAMMHOTO
o0ecrieueHusi, CTPYKTYp AaHHbBIX, 0a3 JaHHBIX, TPOTPAMMHBIX HHTEp(EHCOB Ha BBICOKOM
ypoBHE
HOIIK-7.3
(06.001 D/03.06 Y.2) ApryMeHTHPOBaHHO MPUMEHSITh METO/IbI U CPEICTBA
MPOEKTUPOBAHUS CUCTEMHOTO U MPUKIAIHOTO MIPOTPaMMHOI0 00ecIiedeH s, CTPYKTYP
JTAHHBIX, 0a3 NaHHBIX, TPOrPAMMHBIX HHTEP(]EHCOB

Baagerrs (06.001 D/03.06 Ta.1) PazpaboTka MaTeMaTHUECKH CIIOKHBIX aJITOPUTMOB, H3MECHEHHE U
COTJIACOBaHHUE apXHUTEKTYPHI IPOrPAaMMHOTO 00ECIICYEHUSI C CHCTEMHBIM aHAJTUTUKOM U
APXUTEKTOPOM IPOTPAMMHOTO OOECIIeUeH s Ha BBICOKOM YPOBHE
HOIIK-7.5
(06.001 D/03.06 Tn.2) [IpoexTupoBaHue CTPYKTYP AAHHBIX HPU pa3pabOTKE CUCTEMHOTO
Y MPUKJIAAHOTO MPOrpaMMHOT0 00ecrieueHHsl Ha BEICOKOM YPOBHE
HOIIK-7.6
(06.001 D/03.06 Tx.1) Pa3paboTka aJirOpuTMOB M @ apXUTEKTYPhI POTPAMMHOTO
o0ecrieyeHus1, MPUTOAHOTO IJIsl MPAKTHYECKOTO IPUMEHEHHUS Ha BBICOKOM YPOBHE



TunoBbie KOHTPOJIbHBIE 32JaHUSI HJIN HHBbIE MaTepHabl, He00X0AMMbIe /ISl OEHKHU
3HAHUM, YMEHMi, HABBIKOB M (MJIM) ONbITA JAEAATEJbHOCTH, XAPAKTEPHU3YIOIIUX ITANbI
(popMHpoOBaHUsI KOMIIETEHIIHI B polecce 0CBOCHUsI 00pa30BaTeIbHON NPOrPaMMbI

Tunosble KOHTPOJIbHBIE 3aJa91

1. Jlan maccuB ctpok. Ecnu B ctpoke MeHee 3-X mudp, TO BCTaBUTH IMEpe]
KKI0M mudpoi *, nHaue — yJanuTh Bce MUQPH U3 CTPOKHU.

2. Jlan onaHOHAIpaBJCHHBIM CHHCOK. BcTaBUTh mepel KaXIbIM YETHBIM
AJIEMEHTOM HOBBIM, PaBHBIM KOJIMYECTBY OTPULIATENBHBIX JJIIEMEHTOB CIIMCKA.

3. Jlan paByHampaBJICHHBIA CINHACOK. HalTh KOJWYECTBO TOBTOPSIOIIUXCS
DJIEMEHTOB.

4. JlaHo nepeBOo IBOWYHOro Ioucka. Eciau B JepeBe YETHOE KOJIMYECTBO
JUCTHEB, TO 3aMEHHUTHh KBaJpaTaMH BCE HE JICThbSl, NHAYE — BBIYUCIHUTH
IIPOU3BECHUE KPATHBIX 3 HE JINCTHEB.

5. Han ¢aiin uenbix yucen. [1oayyuTs HOBBIN (ailsl, B KOTOPBIA BXOJIAT YETHBIE
AIIEMEHTBI UCXOHOTO (aiiia, Mociae KOTOPHIX UAYT HEUETHBIE.

6. Jlana mocnenoBaTeNbHOCTh LENbIX uyHcel, (0 — TNpU3HAK KOHIA.
CdhopmupoBaTh BEKTOp M3 3JIEMEHTOB IOCJIEJOBATEILHOCTH U €CIU OH
CUMMETPUYEH, TO TMpOAYONIMpPOBAaTH BCE OJJIEMEHThl C KpaTHbIM 5
pou3BeIeHuEM HUdp.

7. lana mocnenoBaTeNbHOCTh LENbIX uncen, (0 — TMpu3HAK KOHIIA.
CdhopmupoBaTh €K U3 3JIEMEHTOB MOCIEI0BATENILHOCTH U TOCIE KaXA0Iro
YETHOT'O 3JIEMEHTA BCTAaBUTh HOBBIH, paBHBIA CyMMe ero nudp.

8. ana mocienoBatenbHOCTh LENbIX uncen, (0 — TMpuU3HAK KOHIIA.
CdhopmupoBaTh MHOXECTBO H3 3JIEMEHTOB TMocieaoBaTenbHocTH. Ecnu
3aJIaHHBII AJIEMEHT HE BXOJUT B MHOXECTBO — TO YJAJIHMTh U3 HErO BCE HE
MPOCTHIE DJIEMEHTHI.

9. PeamuzoBats anroputm Dnoua.

10.PeanuzoBatk 00x0/ rpada B ri1yOuHy.

Tunossble 3aJaHus IS CAMOCTOSATEIbLHOI PadoThI

Jlan maccuB cTpok. HaliTi Kom4ecTB CTPOK, MepBasi OJI0BHUHA KOTOPBIX COJAEPKUT
OykBy A.

2. [lan maccuB cTpok. HaliTu HomMepa CHMMETPHYHBIX CTPOK.

3. an MaccuB cTpok. HaliTu komu4ecTBO CTpOK, B KOTOPBIX HE BcTpeyaeTcst OykBa O BO
BTOPOH TOJIOBUHE.

4. lan maccuB cTpok. Eciin AniMHA CTPOKM YeTHA, TO YAAIUTh 2 CPeTHUX CUMBOJIA, HHAYE
— YIaIuTh 3 CpeTHUX CUMBOJIA.

5. Jlan maccuB cTtpok. Eciu cTpoka cuMMeTpHUYHa, TO BCTAaBUTh B HaYaslo CTpoku !!!,
MHauye — yJaJluTh 2 CHMBOJIA C KOHIIA.

6. lan maccuB ctpok. Eciiu B cTpoke ectb X0Ts Obl 1 nmugpa, To 3aMeHUTh Bce U(ppHI HA
*, MHA4e — 3aMEHUTH Bce OYKBbI Ha MPOOEIHI.

7. 1an maccuB cTpoK. Ecim iiMHa CTpOKM HEYETHA, TO YAAIUTh CPEJHUN CUMBOJI, MHAYE
— BCTaBUTh B Hauaso U koHern !!!



8. Jlan maccuB ctpok. Eciu B cTpoke He 0osbliie Tpex OyKB, TO YAATUTh KaXKAyI0 OYKBY.
9. lan maccuB ctpok. Eciiu cTpoka cuMMeTpryHa, TO 3aMEHHUTh Bce HU(PHI Ha pobe,

HWHa4C — YJaJINTh BCC TOYKHU.

10. Haiitu mpousBeieHre epBOi U mocieHel UPhl YeTHIPEX3HAYHOTO YUCIIa

(ykazaremnn).

11.
12.

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

19.
20.

21.
22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Haiitu cymmy nByx cpemHux 1udp 4eThIpeX3HAYHOTO Ynciia (yKazaTesn).

JlaHbl KOOpAMHATHI TPEYTOIHPHUKA. BRIYUCIUTS MEpUMETP U TUIOMIAL TPEYTOJIbHUKA
(ykazaremnn).

Janbl k03pGUIUEHTH KBaIpaTHOTO YpaBHEHUS. BRIUNCINTD KOPHU YpaBHEHUS
(ykazaremnn).

Haiitu cymmy mudp Tpex3HauyHOTO YKcia (yKa3aTeln).

Haiitu cpeanee apudmeTrueckoe Tpex LeJI0YUCICHHbBIX 3HaYeHHH (yKa3aTemnH).

JaHo nBa Tpex3HauHbIX yKcia. Hailtu cymMmMy ux nepBbIX HU(P U IPOU3BEICHUE
cpenaux nudp (ykaszarenn).

JlaHo HaTypasbHOE MATH3HAYHOE YMCiI0. HallTh 0cTaToK OT JeNieHrs: CyMMBI €ro [udp Ha
3 (ykazarenm).

JlaHbl 2 HaTypanbHBIX LETBIX yncia. HallTu cpeanee apudmMeTHueckoe ux MOCIeaHUX
udp (yKazaremnm).

HaiiTn HanMeHbIIee U3 TpeX LEeTbIX Yncen (yKa3aTemH).

JlaHo 2 Tpex3HauHBIX HATYpalbHBIX Yrciia. OmpeaenuTs 9To 0obiie: cyMMa Iudp
MIEPBOTO YKCIIA WIH KBaIpaT CpeaHel 1udpbl BTOPOro(yka3aTein).

JlaHbI TpH LIEIOYMCIICHHBIX 3HaUeHHs. Beraucauts max(a, b*c)+min(c, a-b) (yxasarenn).
JlaHo 1ienoe yetbipex3naynoe yncio. Halitu npousBeaeHne ero mudp KpaTHeIx 3
(ykazarenn).

Jlano HaTypanbHoe uncio. Hailtu koamdecTBo ero yeTHbIX Hudp (ykazaTenn).

[Hano narypansHoe X. Eciin X<<100, To 3amenuTts ero kBaaparoM. Ecim x ot 100 go 200,
TO MOJYYUTh OcTaToK OT AeneHus ero Ha 10. Ecnu x ot 201 go 500, To yBenTUYUTH €ro B

3 paza. Eciu x 60nbmie 500, To yMEHBIIUTD €r0 Ha 33JaHHOE 3HaUeHHE (yKa3aTenHn).

JlaH AuHaMHYEeCKHiI MAacCUB UENbIX 4uceld. Eciu OH CHMMETpUYEeH, TO 3aMEHUTH BCE
HEYETHBIC DJIEMEHTHI UX KBaJ[paTaMH, HHAYE — 3aMEHUTh BCE OTPHIIATCIIbLHBIC JIEMEHTHI
UX MOJIYJISIMU.

Jlan nuHaMUYeCKUi MacCuB LEJbIX 4ucesl. Eciiim OH ynopsIo4eH Mo BO3pacTaHUIO, TO
BBIYHMCIIUTh IPOU3BEJCHUE SJIEMEHTOB Ha HEYETHBIX MO3UIIMIX, HTHAYE€ — CyMMY KpPaTHBIX
3 3JI€MEHTOB.

JlaH nMHaAMUYeCKN MacCUB LIEBIX YUCEN. 3aAMEHUTh BCE 3JIEMEHTHI HA YETHBIX MO3HUIIMIX
Ha 3HaYeHHEe Max-min.

Jan nuHamMu4eckuii MacCuB 1EeNbIX uncen. HailTu cymmy 371€MEHTOB, Y KOTOPBIX cTapiias
udpa KpatHa 3.

JaH nuHaMUYeCKUil MacCUB 1IEJbIX YHCEN. 3AMEHUTh BCE JIEMEHThI C HEYETHOM CyMMOM
udp Ha 3aJJaHHOE 3HAUCHUE.

JlaH TUHAMUYECKHI MAacCHB IENBIX YHUCell. Ecnu OH ymopsaodeH 1o yOBIBaHHUIO, TO
3aMEHUTh BCE HEYETHBIC AJIIEMEHThI KBAAPAaTOM 3aJJaHHOTO YHCJIa, WHAYE — BBIYUCIIHUTH
CyMMY HE KPaTHBIX 5 3JIEMEHTOB.

JlaH TUHAMWYECKM MAaCCUB IICJIBIX 4YHCEN. BBIYUCIUTH cpefHee apu(MeTHUECKOe
9JIEMEHTOB, C HEYCTHBIM KOJMIECTBOM ITUQD.

JlaH nuHaAMUYEeCKMH MAaCCHUB LEJbIX 4YHUCENl. BBIYMCINTH KOJIWYECTBO 3JIIEMEHTOB C
HEIMPOCTON CyMMOM .



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.
47.
48.
49.
50.
51.

52.

53.
54.

Jan AuHaMUYeCKU LeTOUUCIICHHBIN IBYMEPHBINA MacCUB. 3aMEHUTh BCE MPOCTHIE
AJIEMEHTHI BBIIIE TJIABHOW JUArOHAIU UX KBAJIPaTOM.

JlaH TMHAMUYECKUI LETOYUCIIEHHBIN JBYMEPHBI MacCUB. BrIBECTH 3HaUEHHS BCEX
9JIEMEHTOB C KpaTHOW 3 cCyMMO# mudp, pacrosioKeHHbBIC HHXKE TIIaBHOM JUArOHAJIH.

JlaH fMHaMUYeCKHl IBYMEPHBIM MAaCCUB LENBIX YUCeN. {15 KaXK10i CTPOKHU MPOBEPUTH €€
CHUMMETPUYHOCT.

JlaH TuHaMUYeCKUi JBYMEpPHbBIA MACCUB LIEJIbIX unces. HallTu MakCHUMalIbHBIN 3JIEMEHT B
Ka)XJ10M CTPOKE.

JlaH nuHaMUYEeCKHil BYMEpHBI MAacCUB LIE€JbIX 4YUCEl. BplUMCINTH MpOU3BENECHUE HE
MIPOCTHIX 3JIEMEHTOB BbIIIE TOOOYHOMN AUATrOHATIH.

JlaH nuHaAMUYECKUW JABYMEPHBIN 1LIEJIOYMCICHHBIA MAacCHUB. 3aMEHUTh BCE DJIEMEHTHI C
IIPOCTOM CyMMOM MHJIEKCOB Ha 33JJaHHOE 3HAYECHUE.

JlaH nuHaAMHMYECKUM ABYMEpPHBIH MacCHUB LENbIX 4uced. J[Is Kaxaoul CTpOKH HaWTU
IIPOU3BEICHUE KPATHBIX 3 3JIEMEHTOB.

Jan nuHaMuuecKuil IByMEpHBIM MacCUB LEIbIX yncen. st Kax 10l CTPOKU POBEPUTH €€
Ha yIIOPSA0YEHHOCTb.

JlaH nByMepHBI NUHAMHUYECKUM MaccuB. JJI1 KaKIOW CTPOKM MAaTpULbl 3aMEHUTH BCE
HEUYETHBIC AJIEMEHTHI HA 3HAYCHHE MAKCUMAJIBHOTO 3JIEMEHTA B 3TOU CTPOKE.

JaHo aBa IByMEpHBIX TMHAMHUYECKUX MacCuBa. [{J1s1 KaXK10M CTPOKU MaTPULIbI BEIIIOJIHUTD
CJICIYIONIME JCHCTBHSI: €CIIM CyMMa 3JIEMEHTOB i-0i CTPOKH TEpPBOW MATPHIIbI OOJIbIIE
Ha4yaJIbHOT'O AJIEMEHTA 3TOW K€ CTPOKH BTOPOM MATpHUILIbl, TO YBEIIMYUTh BCE AJIEMEHTHI
CTPOKH IEPBOM MATPHIIbI HA 3a/IaHHOE 3HAYCHUE, HHAUEC — OOHYJIMThH BCE SJIEMEHTHI B I-0i
CTPOKE BTOPOM MATPHIIBL.

JlaHO 1Ba IBYMEPHBIX THHAMUYECKUX MAacCUBa. JlJI1 KK 101 CTPOKU MaTPULbI BHIITOJIHUTD
CJIeIYIOINE JIEHCTBUS: B TOW CTPOKE, TNIe MPOU3BEICHNE YETHBIX IJIEMEHTOB OOJIBIIIE,
3aMEHHTH BCE KpaTHBIE 3 3JIEMEHTHI Ha 3aJJTaHHOE 3HAYCHHE.

JlaHO 1Ba IBYMEpPHBIX TMHAMUYECKUX MaccuBa. JIJIs KayK10M CTPOKU MaTPUIIbI BHITTOJTHUTD
CIIEIYIONIHE JECHCTBHS: €CITH CyMMa JJIEMEHTOB I-0if CTPOKH TEPBOM MaTPHIIBI OOJIbIIE
CYMMBI 3JIEMEHTOB I-0# CTPOKH BTOPO# MaTPHIIbI, TO OOHYJIUTH BCE HECUETHBIC JICMEHTBI
B I-0li CTPOKE MepBOil MaTPHUIIbI, UHAYE — OOHYJIMThH BCE HEYSTHBIC AIEMEHTHI B I-0 CTPOKE
BTOPOW MaTpULIBI.

Haiitu cymMMy YeTHBIX 3JIEMEHTOB OJIHOHAIIPABIIEHHOT'O CITHCKA.

HalitTn MakcUMasbHBIN 3JIEMEHT OJTHOHAIIPABIEHHOTO CIIUCKA.

HaiiTi mpousBeeHne 31eMEHTOB OJTHOHANPABIEHHOTO CIUCKA, Y KOTOPBIX cymMMma nudp
YETHa.

3aMEHUTh BCE OTPULIATENLHBIE 3JIEMEHTHl OJIHOHAINIPABJIECHHOTO CIMCKAa UX MOJYJEM, a
MOJIOKUTENbHBIE — UX KBAJPATOM.

YMEHBIINTh BCE JEMEHTHI OJHOHAMPABICHHOIO CIHMCKAa Ha 3HAYEHUE MAKCHUMAaJIbHOTO
AJIEMEHTA CIIUCKA.

HaiiTn Konm4ecTBO YETHBIX DJIIEMEHTOB, KOTOpBIE OOJbIE CPEAHETO apu(PMETHUECKOTO
BCEX 3JIEMEHTOB OJJHOHAIIPABJIEHHOTO CITHCKA.

3aMeHUTh BCE KpaTHbBIE 3 2JIEMEHTHI CIIMCKA Ha 3HAaYeHHEe MaX-Min B 0THOHATIPABJICHHOTO
CIIHCKE.

JlaHo 2 oIHOHANpPABJICHHBIX CIHCKa IeNbiXx yucesl. CPopMUpoBaTh TPETHUH CITUCOK, B
KOTOPBIN BXOASAT TOJIBKO HE MPOCTHIE JIIEMEHTHI U3 UCXOIHBIX CITUCKOB.

JlaHo 2 omHOHAMNpaBJIEHHBIX CIIUCKA LENbIX yncel. [[poBepuTh X Ha paBEHCTBO.

Jlano 2 opHOHampaBlICHHBIX CcIUCKa enbix uncel. ChopMupoBaTh TPETHH CIHCOK,
COCTOSIIIMI U3 3JIEMEHTOB, KOTOPbIE MPUCYTCTBYIOT B 000MX CITUCKAX.
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79.

80.

. JlaHo 2 opHOHAmNpaBJIEHHBIX CIHUCKA LEJIBIX Yncell. B mepBblii ciucok 100aBUTh B KOHEIL
BC€ 3JIEMEHTBI BTOPOT'0 CIIUCKA.

JlaHo 2 oiHOHANpaBJIEHHBIX CIIUCKA LIEJBIX YKcel. BCTaBUTh B KOHELl BTOPOTO CIIUCKA TE
AJIEMEHTHI IEPBOIO CIUCKA, KOTOPbIE OOJIbIIE MAKCHMAIbHOIO 3JIEMEHTA BTOPOI'O CIHCKA.
JlaHo 2 onHOHaNpaBIEHHBIX CIMCKA LENbIX YUCETI. 3aMEHUTh BCE 3JIEMEHTHI C HEUETHBIM
KOJIMYECTBOM 1] M3 MEPBOroO CIUCKA HA 3HAYCHUE MAX-MIN BTOPOTo CIHCKA.

Jlan opHOHANpaBJIEHHBIM CHUCOK MLENbIX 4YKCed. YJaJIWTh M3 HEro BCEe KpaTHble 3
AJIEMEHTBI.

JlaH oJHOHANpaBJIEHHBIA CIUCOK LENbIX 4YKcel. BCTaBUTh MOCIE KaKJIOrO YETHOIO
3JIEeMEHTa HOBBIN 3JIEMEHT, paBHBIM cymme ero uudp.

JlaHo 2 oHOHAIIpaBIEHHBIX CIMUCKA LENbIX yKcel. [locne kaxaoro He4eTHOro 3JIEMEHTa
IIEPBOT0 CIMCKA BCTaBUTh HOBBIN 3JIEMEHT, PABHBIM MAaKCUMaJIbHOMY 3JIEMEHTY BTOPOIO
CITHCKa.

JlaH OoAHOHANpPaBIEHHBIN CIHCOK LEJbIX yuces. OTCOPTUPOBAaTh €ro MO BO3PACTAHUIO
JJIEMEHTOB.

JlaHO 2 OnHOHAIIPABJIEHHBIX CIIMCKA LENBIX YKCET. Y IAaJUTh U3 IEPBOIO CIHCKA BCE
3JIEMEHTBI, OOJIBIINE CPETHETO apU(PMETHIECKOTO 3JIEMEHTOB BTOPOIO CITHCKA.

Jlan oJHOHaANpaBICHHBIA CIMCOK LEbIX yucend. [Ipomy0naupoBaTte B HEM BCe HPOCTHIC
JJIEMEHTBI.

JlaH OAHOHAINPABIECHHBIN CIHCOK LIEJBIX YUCEIN. Y JAIUTh U3 HErO BCE HECOBEPILCHHBIC
AJIEMEHTBI, & COBEPIICHHBIE 3JIEMEHTHI IPOAYOINPOBATS.

PexypcuBHO 3aMEHMTH BCE AJIEMEHTHI OJHOHAIIPABIEHHOIO CIIUCKA, PaBHbIE X, Ha X 1.
PexypcuBHO 3aMEHUTH BCE YETHBIE 2JIEMEHTHI OJJTHOHAIIPABIEHHOT'O CIIMCKA UX KBAPaTOM,
a HEYETHBIC — MOJIYJIEM.

PexypcHBHO HaliTH CyMMY YETHBIX 3JIEMEHTOB OJHOHAIIPABIEHHOTO CITHCKA.

PekypcHBHO HalTH KOJIMYECTBO 3JIEMEHTOB OJIHOHAIIPABICHHOIO CIMCKA, PABHBIX
3a/IaHHOMY 3HAYE€HUIO.

PexypcrBHO HaliTH MaKCUMaJIbHBIN 3JIEMEHT OJTHOHAIIPABIEHHOTO CIIUCKA.

PexypcrBHO HaliTH MUHMMAJIBHBIN YETHBIA 3JIEMEHT OJTHOHAIIPABIEHHOTO CIIUCKA
PexypcrBHO HaliTH MMPOU3BEJIEHNE KPATHBIX 3 DJIIEMEHTOB OJJHOHAIIPABJICHHOTO CIIMCKA
PexkypcrBHO HallTH CyMMY MPOCTBIX 3JIEMEHTOB OJTHOHAIIPABIEHHOTO CIIMCKA
PekypcHBHO 3aMEHUTh BCE COBEPILEHHBIE 3JIEMEHTHl OJIHOHAIIPABIECHHOTO CIHUCKa
3a/IaHHBIM 3HAYEHUEM.

Jlan nByHampaBlIeHHBIH CHHCOK LEdbIX yucen. Haiftu cpennee apudmernyeckoe ero
MIPOCTHIX 3JIEMEHTOB.

Jlan AByHaIIpaBJIEHHBII CIHMCOK IIEJIBIX YUCEN. 3aMEHHUTb BCE AJIEMEHTBI, KOTOPHIE HE
NPEBOCXOJISAT CPETHETO aprU(PMETHUECKOTO Ha 3HaYSHUEe Max-min.

JlaH nByHAanpaBJICHHBIN CIIUCOK LEIBIX YKicell. HallTh KOJIM4eCcTBO 3J1EMEHTOB, Y KOTOPBIX
PaBHBIE COCEJIN.

JlaH nByHanpaBICHHBIM CIIMCOK LenbIX yuces. Halitu npousBeeHNe YETHBIX JIEMEHTOB,
JI0 KOTOPBIX PACIOJIOKEHBI HEYETHBIE.

JlaH nByHampaBJICHHBI CIIMCOK LENBIX Yyncesl. HalTu cyMMy MpPOCTBIX 3JIEMEHTOB, IOCIIE
KOTOPBIX UIYT HE MPOCTHIE.

Jlan nByHaIpaBJIEHHBIN CHUCOK LenbIX uncen. OnpenennuTs, ecTh I B HEM XOTS Obl 2
OJIMHAKOBBIX JIEMEHTA.

JlaH nByHampaBJIEHHBIM KOJIBLEBON CIMUCOK. HallTH KOJIWYECTBO 3JIEMEHTOB, Y KOTOPBIX
paBHBIE COCEH



81. lan nByHaIpaBIeHHbII KOJIBIEBON CTUCOK. HaliTH CyMMy YETHBIX JIEMEHTOB, 0 U [OCTIe
KOTOPBIX PacIiOyIOKEHbI HEUETHBIE AIIEMEHTHI

82. JlaH KOJIbLIEBOI IByHAINPaBICHHBIN CIIMCOK. 3aMEHHUTD BCE IMTPOCTHIE DJIEMEHTBI, JI0 U MTOCTIe
KOTOPBIX PaCIIONIOKEHBI HE IPOCTHIE HA CYMMY UX COCelen

83. Jlan nByHaAINpaBIICHHBIN KOJBIICBOW CITUCOK. Y TAJIMTH U3 HET'O BCE YETHBIC SJICMCHTEHI.

84. Jlan nByHampaBIeHHBIN KOJIBIEBON CITUCOK. [IpoqyOmpoBaTh B HEM KaXKAbIi HE IPOCTOM
AJIEMEHT.

85. /lan ABYHaIIpaBJICHHBIN KOJIBIIEBOM CITUCOK IICNIBIX YHCENl. BCTaBUTH Tepen KaKIbIM He
COBEPLICHHBIM 3JIEMEHTOB HOBBIM 3JI€MEHT, PaBHBIN KOJIMYECTBY €ro IUdp.

86. /lan nByHampaBiIeHHBIH KOJBIEBOM CHHCOK. YJAIUTh M3 HEro BCE MOJOKUTEIbHbBIC
3JIEMEHTHI C HEUYETHON CyMMOU 1udp.

87. Jlan nByHampaBIICHHBIH KOJBIIEBOW CIMCOK. BCTaBUTh MEXAy KaKJIOW Mapol paBHBIX
3JIEMEHTOB HOBBIM 3JIEMEHT, PABHBIA UX CyMME.

88. Jlano nBonuHoe nepeBo. Hailitu cymmy ero 4eTHbIX y3J10B.

89. laHo nepeBo 1BOMYHOIO noucka. HaliTi nponsBeieHne KpaTHBIX 3 3JIEMEHTOB

90. aHo nepeBo IBOMYHOIO Moucka. HallTi Ko1-BO HE KPaTHBIX 5 3JIEMEHTOB

91. Jlano nepeBo ABOUYHOTO MOMCKA. HaiiTh ero MUHHUMAIbHBIHN SJIEMEHT

92. laHo nepeBo IBOMYHOrO noucka. HallTu Koi-Bo JTUCThEB

93. laHo nepeBo 1BOMYHOIO Noucka. HallT cymMmy ero He JTUCThEB

94. laHo nepeBo TBOMYHOTO TIOMCKA. 3aMEHUTH BCE YETHBIC DJIEMEHTHI UX KBaJIpaTaMu

95. Jlano nepeBo aBonvHOTO norcka. Haiitu cpennee apupmernyeckoe HEUeTHBIX JIEMEHTOB

96. laHo nepeBo TBOMYHOIO OMCKA. HallTH KOJI-BO HE POCTHIX JINCTHEB

97. Nano aomvHoe jaepeBo. Eciu KONMMYECTBO JIMCTHEB HE MPEBOCXOIUT KOJIMYECTBO HE
JUCTHEB, TO YBEJIMUUTh BCE YETHBIE Y3JIbl B 2 pa3a.

98. Jlano nBomvHOEe nepeBo. Ecim cymMma KpaTHBIX 3 2JIEMEHTOB JiepeBa OOJIbIIE CYyMMBI
YETHBIX JIEMEHTOB JIEPEBA, TO YMEHBIINTH BCE KPaTHBIE 3 3JIEMEHTHI B 3 pasa.

99. lano nBomvHOe nepeBo. Ecnm cpemHee apudmeTHdecKoe BCEX JIHCTHEB JIepeBa He
MIPEBOCXOIUT 3aJaHHOTO 3HAYEHHUS, TO HAMTH CYMMY HE JINCTHEB.

100. JlaHo nBOoWYHOE JepeBO. 3aMEHUTh BCE KpaTHBIE 3 JJICMEHTHI Ha 3HAYCHUE
Pa3sHOCTH KOJI-Ba JINCTHEB U HE JIUCTHEB.

101. JlaHO ABOMYHOE JAEPEBO. Y BEIMUYHUTH BCE HE JINCThS Ha 3HAYEHHE Max-min B IcpeBe

102. Jlano nBomuHoe aepeBo. Eciu cymMMma JIMCThEB JIepeBa MPEBOCXOAUT YABOCHHBIN

MaKCHMaJIbHBIN 3JIEMEHT, TO BBIYUCIIMTH MMPOU3BEJACHHUE YETHBIX JIMCTHEB, HHAYE - CYMMY
HEYETHBIX JIUCTHEB.

103. Jlano aBowuHoe nepeBo. Ecim oOree Koa-BO 3JIEMEHTOB JiepeBa HE OOJbIIe
MUHUMAJIBHOTO 3HAYEHHUsI, TO YBEJIMYUThH BCE HEUETHBIC SJIEMEHTHI B 2 pa3a, a BCE YSTHBIE
- YMEHBIIINTH B 2 pa3a.

104. Jlano nBoMuYHOE JepeBO. 3aMEHUTHh BCE IJIEMEHTHI, KOTOpbIE OOJbIIE CPEIHEro
apu(MeTHYECKOro Ha 3a/laHHOE 3HaUCHHUE

105. Han ¢aitn nensix yucen. BriBecTu conmepkumoe daiina Ha KpaH M HAUTH €ro
MAaKCUMaJIbHBIA 2JIEMEHT.

106. Jan daiin nenbix grcen. HailTu cymMMy 4eTHBIX JIEMEHTOB (aitna.

107. Jan ¢aitn nenbix umcen. HaliTu npousBeneHUE MONOKHUTEIBHBIX 3JIEMEHTOB
daiina.

108. Han ¢aiin menpix ymcen. HallTm KOMMYECTBO 3JIEMEHTOB, B 3allCH KOTOPBIX

BcTpevaeTcs mudpa 3.
109. Han daiin nensix yncen. HaliTu KoTM4ecTBO 37IEMEHTOB C YETHON CyMMOM .



110. Han ¢aitn nensix uyucen. HalTi mpousBeneHHe KpaTHbIX 3 M HE KPaTHBIX 5

HIIEMEHTOB.

111. Han daitn uensix uyucen. HalTu KOMMYECTBO SIEMEHTOB, OOJNBIIUX CPETHETO
apupMeTHUYECKOTO.

112. Han ¢aiin menpix ywcen. 3ammcaTh B HOBBIM (paiil BCe YETHBIE SJIEMEHTHI
HCXOJTHOTO.

113. Han daiin menbix ywucen. 3amucaTh B HOBBIA (Dailyl DJIEMEHTBI HCXOHOTO,
OKaHYMBaOIMecs Ha 3.

114. Han ¢aiin menbix yncen. 3anucaTh B HOBBIM (Dailyl BCe COBEPIICHHBIC YJIEMEHTHI
HCXOIHOTO.

115. Han daiin nensix uncen. Co3nath HOBBIN (aiii, KaXaplid 3JIEMEHT KOTOPOTO PaBeH
cymme 1udp 2JIeMeHTa UCXOIHOTO (aiina.

116. Han ¢aitn menbix uyucen. 3amucaTh B HOBBIM (aill BCe 3JIEMEHTHI, OONbIIHE
cpelHero apupMeTuYecKoro 3JIeMEHTOB UCXOJHOTO (aiina.

117.

118. Jano 2 daiina uenbix yucesn. 3amucatbh B HOBBIHM (aill Bce 31€MEHTHI MEPBOTo,

OosblIMEe CpelHEro apupMEeTHYEeCKOro 3JIEMEHTOB BTOporo daiina. M Bce 31eMEHTHI
BTOPOI'0, MEHBIINE MUHUMAJIBHOI'O 3JIEMEHTA IepBoro ¢aiina.

119. Han ¢aiin nenbix yucen. Ilomyuuts HOBBIM (ail, B KOTOPOM HIYT CHayaia
OTPHILIATENILHBIC JIEMEHTHI HCXOAHOTO (haiiina, TOTOM — MOJIOKHUTEIIbHEIE.

120. Jan daiin nenbix yucen. [loxyunts 18a HOBBIX (aiisia — OJJUH C YETHBIMU YHCIIAMH,
OJIMH — C HEYETHBIMH.

121. Han ¢aiin nensix uucen. [lepemmcare B HOBBIM (haili Bce HE COBEPIICHHBIC
AIIEMEHTBI UCXOAHOTO (paiiia, pacroI0KEeHHbIE Ha MPOCTHIX MO3UIIHSX.

122. Jan daiin nensix yucen. BbiBecTH Ha 3KpaH Pa3sHOCTH MEXIY COCETHUMH
aneMeHTaMu (¢aiina (nepBbIi-BTOPOM, TPETUNH-UETBEPTHIN)

123. JlaH BEKTOp LENBbIX YHCEII. Y BEJIMYUThH BCE UETHBIC AJIEMEHTHI BEKTOpA B 2 pa3a

124, JlaH BEKTOp UENbIX YHUCEI. YBEJIMYUTH BCE DJIEMEHTHI BEKTOpa HAa HCXOIHOE
3Ha4YeHHE MEePBOro JIeMEHTa (UCIOb3YS UTEPATOPHI)

125. JlaH 1eNOYrCIIEHHBIM BEKTOpP. YBEIMYUTH BCE AJIEMEHTHI BEKTOpAa HA 3HAYCHHUE
MUHUMAJIBHOTO 3JIEMEHTA

126. Jlan uenovucieHHbId BEKTOp. YBEIUYUTh BCE YETHBIE YKCIAa Ha MCXOJHOE
3Ha4YeHHE MEePBOr0 YETHOTO YUCIIa B BEKTOPE

127. JlaH 11e104MCIeHHBIN BEKTOP. Y BEIUYUTD KK IbIH JIEMEHT BEKTOpa B 5 pa3, 3aTeM
HalTH MakCHUMallbHOE 3HAUY€HHE B BEKTOPE U JO00aBUTH €T0 B KOHEI

128. JlaH BEKTOp LENBIX YHCEN. YMEHBIIUTh BCE DJIEMEHTHl BEKTOpA Ha 3HAYEHUE
CYMMBI YETHBIX JIEMEHTOB.

129. Jlan BekTop 1enbix yncen. Jlo6aBUTh B KOHEIl BEKTOpa 2 HOBBIX 3HAUEHHS: CYMMY
KpaTHBIX 3 3JIEMEHTOB BEKTOpA M KOJUYECTBO HEUETHBIX 3JIEMEHTOB B HCXOJITHOM BEKTOPE

130. JlaH BEKTOp LIE€BIX YKCell. 3AMEHUTD BCE KPATHBIE 3 3JIEMEHTHI HA 3HAUEHUE CYMMBbI
KPaTHBIX 5 3JIEMEHTOB

131. JlaH BEKTOp 1eJIbIX YKCceN. Y JAIUTh U3 HErO BCE YETHBIE 3JIEMEHTHI

132. JlaH BEKTOp LENbIX YuCel. Y NAIUTh U3 HETO BCE JIEMEHTHI C MPOCTOM CYMMOM
dp

133. JlaH BEKTOp LEJbIX yncesl. BCTaBuUTh mocie Ka)XJaoro YeTHOrO 3JIEMEHTa HOBBIM
3JIEMEHT C 3aJJaHHBIM 3HaYCHHEM.

134. Jlan BekTOp 11eNbIX yKcen. BcTaBuTh nepea KaskIpIM MPOCTHIM 3JIEMEHTOM HOBBIH,
paBHBIN CymMMe ero Iudp



135. Jan Bekrop nenbix uyncen. IlpomyOnaupoBaTe B HEM BCE AJIEMEHTHI, KOTOpBIE
OosblIe cpeHero apupMETHYECKOT0 HCXOJHOTO BEKTOpa U YAUTh T, KOTOPhIE MEHbIIIE

136. Han Bexrop nensix uncen. Jlano K, L (0<=K<=L<v.size()). I3MeHUTH OPSAIOK
AJIEMEHTOB BEKTOPA MEXKAY dJIEMEHTAMHU, PACIIOI0KEHHBIMU HA no3unusax K u L

137. JlaH BeKTOp LENbIX YMCEN. YIaJUTh BCE AJIEMEHTHI, KOTOPbIE HE MPEBOCXOMIST
pasHuUIly max-min

138. Han BekTtop menbix uwucen. [IpomyOmupoBaTh KaXIblid MPOCTONW JJIEMEHT C
HEYETHOH cymmoit uudp

139. JlaH BEKTOp LIEJIbIX YUCEIL. Y JAIUTH U3 HETO BCE 3JIEMEHTHI, KOTOPHIE IPEBOCXOIST
YABOEHHOE 3HAUEHUE MUHUMAJIbHOI'O 3JIEMEHTA.

140. JlaH BeKTOp LenbIX yKcell. BcTaBUTh nepes KaxabIM HE COBEPIIEHHBIM 3JIEMEHTOM
HOBBI, paBHbIIl YTPOEHHOMY MAaKCUMYyMYy.

141. 3anoJHATh JEK YETHBIM KOJMYECTBOM LENBIX YMCEN M 3aTE€M BBIBECTH CHayasa
BTOPYIO MOJIOBUHY, a 3aTEM IIEPBYIO, COXPaHsIsS MOPSIOK SJIEMEHTOB.

142. 3anoJHUTh JEK YETHBIM KOJMYECTBOM ILIEJbIX YMCEN M 3aTE€M BBIBECTH CHayaia
HEepPBYIO MOJIOBUHY B 00paTHOM MOPSIKE, @ 3aT€M BTOPYIO IOJIOBUHY B 0OpPAaTHOM MOPSKE.

143. Han pex uenbix uucen. CaenaTb €ro CHUMMETPHYHBIM J00ABHB B KOHEIl €TO
3JIEMEHTBI, PACIIONOKEHHbBIE B 00PaTHOM MOPSAKE

144, Han gex uensix uncen. [IpoBeputh ero Ha CAMMETPUYHOCTD

145. Hcnonb30Bath €K IS 3alIU(PPOBKU CTPOKH TEKCTa MO MpaBWIIy: Kaxkaas OykBa
3aMeHseTCs CIeAYIONeH 3a Hell uepes oy 1o andaBuTy.

146. Jlana  mocinenoBaTeNbHOCTh — LIEJBIX — YHCEN, OKAaHYMBAWOILASACA  HYJIEM.
CdopmupoBaTh Ha €e OCHOBE MHOXECTBO. BbIBECTH B Hayasie MOJIOKUTENIbHbIC 3HAUCHUS,
OTCOPTUPOBAHHBIE 110 BO3PACTAHUIO, a 3aT€M — OTPULATENIbHbIE, OTCOPTUPOBAHHBIE I10
yOBIBaHUIO.

147. NmeeTcs MHOXKECTBO, COAEpKalle€ HaTypajdbHbIE 4YHCIA W3 HEKOTOPOIo
nuana3ona. CpopMupoBaTh 1Ba MHOKECTBA, IIEPBOE U3 KOTOPHIX COAEPIKUT BCE MPOCTHIE
YHCJla U3 JAaHHOTO MHOKECTBA, @ BTOPOE — BCE COCTaBHBIE.

148. [Tycts 3amaHa MOCIENOBATENbHOCTh CHMBOJIOB, BBOJMMBIX C KIJIABUATYypHI.
[Ipu3Hakom KOHIA TIOCIIEIOBATENHHOCTH sIBIIsieTCsl BBOJ #. Heo0X01uMo BBISICHUTH, BCE
JU TIPOIUCHBIE JIATUHCKHE OYKBBI BXOISAT B ATOT TEKCT. Eciam 3TO Tak, TO BBIBOJUM
coobienne «Bxoaar Bcey», nHaue BHIBOJUTCS 2 CIIHMCKA: TeX OYKB, KOTOPHIE BXOMST, U T€X
— KOTOPbIE HE BXOJAT

149. 3amaHbl 2 MHOXKECTBA ILIETBIX Yhce. BbeiBecTH X 00OBbEIMHEHHE, TIEPECCUCHUE U
Pa3HOCT.
150. [lycTte 3amaHa mOCIENOBATEIBHOCTH CHMBOJIOB, BBOJIMUMBIX C KJIaBUATYpPHI.

HpI/I3HaKOM KOHIIa IMTOCJICI0BAaTCIIbHOCTH ABJIACTCA BBOJ #. HCO6XO,I[I/IMO BBISICHUTH KaKHUX
6}/KB B TEKCTE OOJIBIIE: TIIACHBIX MIIH COTJIACHBIX

151. PeanuzoBathk 06x0/1 rpada B rmyOuHy.
152. PeanuzoBath 06x0/ rpada B mupuHy.
153. PeamuzoBath anroputm JlefkcTph
154. PeanuzoBate anropurm diolina

3a4eTHO-IK3aMEHAIIMOHHbIE MAaTepHaJbl s TNPOMEXKYTOYHOH aTTecTALMH
(3Kk3ameH/3a4eT)
Bonpocs! 1J1si NOATOTOBKH K 3K3aMeHy

1. Crpoxu B C++.



NudopmarmoHHbie CTPYKTYPHI.

Crexk.

Ouepenp.

KounbneBas ouepens.

JIex.

[TocnenoBaTenbHOE U CBSI3HOE pacHpe/ieICHUE aMsITH.
OnHOHAaNpaBICHHBIE CITUCKHU.

. JIByHampaBJI€HHBIC CITUCKH.

10 JIBOMYHBIE AEPEBbSI.

11.lepeBbsi ABOMYHOTO TTOUCKA.
12.06X016I TBOUYHBIX JICPEBHECB.
13.®aiinbl (0OUTHE TOHATHS).

14.Cucrema yrpaBiaeHHUs] BBOJOM/BBIBOIOM.
15.MeTtku (aitsios.

16.0OT1kpbITHE U 3aKpBITHE (DAiNIOB.
17.bydepuzamnus.

18.®usuyeckue u JJIorudeckue Qpansl.
19.@aitnbr B C++.

20.KonTeitHeps! (00IIHE MMOHATHS, UTEPATOPHI).
21.KonTeiinep vector.

22 .Kownreitaep stack.

23.KonTeiinep queue.

24.Konreiinep deque.

25.KonTeitaep set.

26.KonTeitnep map.

27.I'padsr (oOmTHE TOHSTHS).

28.00xox rpada B rmyOuny.

29.00xox rpada B MIMPUHY.

30.Anroput™m JIeHKCTPHI.

31. Anroputm ®mnoiina.

©CoNOhrWDN

4.2 MeToanyeckue MaTepuasbl, onpee/siloliue Npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHMii, HaBBIKOB U (MJIH) ONbITA /AeATEJbHOCTH, XaPaKTePU3YIOIIUX ITaIbl
(popMupoBanus KoMIeTeHIHIA

MeToan4yecKkne PpeKOMEHAANWH, ONpede/siiolue NpPoueaypbl  ONEHHBAHUS
BbINOJHEHHSA CAMOCTOATEIbHBIX 3aJaHHIA:
3aaHue CUNTAETCS BBIMOJHEHHBIM MPH BHITOJHEHUH CICAYIOIINX YCITOBHIA:
— mpeaocTaBieH ucxoaHbli ko Ha C++ B cpeae VisualStudio;
—  TPOAEMOHCTPUPOBaHA PAOOTOCHOCOOHOCTD TPHIIOKEHHS;
— CTYJEHT IMOHMMAET MCXOIHBIM KOJ H OTBEYAECT Ha BOIPOCHI I10 €r0 OPraHU3aInH.

MeToauyeckne PpeKOMEHIAUMH, OINpedeJsdlONHe NPOUeAyPbl  OLEHMBAHMS
KOHTPOJILHBIX 32IaHUI:



3ajaHue CUMTAETCSl BBIIOJHEHHBIM, €CIIH MPEJOCTaBIE€H MCXOIHBIN TEKCT MPOrpamMMbl,
KOTOPBI COJEPXKUT HEe Oojiee 3 CHHTAKCHMYECKHX OIMMOOK, JIOTMKa pPabOThI MPOTPaMMBbI
s peKTHBHA, TporpaMMa paboTaeT Ha JIOOBIX BXOJHBIX JaHHBIX.

MeToauyeckne peKOMEHAAIUN, ONPeiesiioINe NPoueypbl OlleHMBAHUSA HA 3a4eTe:

[Ipouenypa nmpoMeXyTOUHON aTTECTAIMU MPOXOAUT B COOTBETCTBUU C [lonoxkeHueM o
TEKYIIeM KOHTPOJIE U MPOMEXYTOUHOH artectanuu ooyqatonuxcss @PI'BOY BO «KyoI'Y».

HtoroBoii ¢hopmoit KOHTpoOJIE CHOPMUPOBAHHOCTH KOMIIETCHIIMH Yy OOYYaroIIuXcs IO
JTUCITUTUIMHE SBIISICTCS 3a4eT U dK3aMeH. CTyJIeHThl 0053aHbl TIOMYyYUTh 3a4€T B COOTBETCTBUU C
pacnucaHueM U y4eOHBIM TUIaHOM

OOC npomMeKyTOUHOM aTTECTAIMU COCTOMT M3 KOHTPOJBHBIX 3aJlaHUM U 3aJlaHui JUIst
CaMOCTOSITEIBHOU PaOOTHI.

3aueT MO JUCHMIUIMHE IMpecleAyeT Ielb OICHUTh pPadOTy CTYACHTa, IOJy4YCHUE
TEOPETUYECKUX U NMPAKTHUYECKUX 3HAHUH, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOI'O MBIIUICHUS,
PUOOpPETEHUE HABBIKOB CAMOCTOSATEIHLHON pa0OThI, YMEHUE MPUMEHSTh ITOJTYYCHHBIC 3HAHUS IS
pelIeHus TPaKTUYECKUX 3a/ad.

Pe3ynbrar ciaum 3auera 3aHOCUTHCS MIPEMNOIaBaTelIeM B AK3aMEHAIIMOHHYIO BEIOMOCTh 1
3a4ETHYIO0 KHUXKKY.

OueHuBaHUE YPOBHS OCBOCHHS AMCIUIUIMHBI OCHOBBIBAETCS HA KAay€CTBE BBITTOJIHEHHS
CTYJICHTOM TECTOBBIX 3aJaHUH, KOHTPOJIBHBIX 3aJaHUH U 3aJIaHUN JJISI CAMOCTOSITEIIbBHON paOOTHI.

Kpurtepun onenku:

OLIEHKA «He3a4eT» BhICTABJISETCS B CJIy4dae BbINOJHEHHSI OJTHOTO U3 YCJIOBUIi:

— BBIIOJIHEHO MeHee 60% caMoCTOATEIIHLHBIX 3aIaHUH,

— BBINIOJIHEHO MeHee 60% KOHTPOIBHBIX 3aJIaHUM.

OIIeHKA «3a4eT» B cJIyuyae BbITOJHEHHs YCIOBUIi:
— BBINOJHEHO He MeHee 60% caMOCTOATENbHBIX 3aJaHUN;
— BBINOJIHEHO HE MeHee 60% KOHTPOJIbHBIX 3aIaHUM.

Mertoanyeckne PpeKOMEHIAIMH, OINpeleJsIloIHMe MpPoUeAypPbl OLCHHBAHUS Ha
IK3aMeHe:

[Ipouenypa npomexyTOYHON aTTeCTAllMU MPOXOAUT B cOOTBETCTBUHU C [lonoxeHueMm o
TEKyIIeM KOHTpPOJe U MPOMeXyTouHol arrectanuu ooyyatonixcs @PI'bBOY BO «Ky6I'V».

Htorooit (opmoii KOHTpOJIA CHOPMHUPOBAHHOCTH KOMIETEHIMH y oOydaromuxcs o
JTUCIUIUIMHE SBJSETCS 3a4eT U 3Kk3aMeH. CTyNeHThl JOIMyCKaloTCs K cllade 3K3aMeHa, TOJIBKO
1oCJIe MOJTyYeHHs 3aueTa o aucuuiuinHe. CTyeHThl 00s3aHbl CIaTh 9K3aMEH B COOTBETCTBHH C
pacnycaHueM U YYEOHBIM IJIaHOM

@®OC npomMeKyTOUYHOM aTTECTallMM COCTOMT M3 BOIIPOCOB K 3K3aMEHy, 3ajzad I10
JTUCIUIUIMHE U pe3ysibTaTaM TeKYyIIEero KOHTPOJISL.

DK3aMeH M0 AUCHUILTUHE MPEeCiieAyeT 1IeTb OLIEHUTh paboTy CTYIEHTa 3a KypcC, OJTy4eHue
TEOPETUYECKUX 3HAHUM, WX IMPOYHOCTb, Pa3BUTHE TBOPYECKOTO MBIIUIEHUS, NMPUOOpETEHHE
HaBBIKOB CaMOCTOSITEIbHON palbOThl, yMEHHE MPUMEHSTH MOJy4YE€HHbIE 3HAHUS JUIS PELICHUs
MPAKTHYECKHX 3ajau.

®dopma NpoBEAECHUA YK3aMEHA: YCTHO.

DK3aMeHaTOpy MPeNOCTaBIsAETCs MPaBO 3a/1aBaTh CTYIEHTaM JIONOJIHUTENIbHBIE BOIIPOCHI
10 Bcell yueOHOM nmporpaMme TUCIUILIHHBI.

Pesynprar cpaum sK3aMeHa 3aHOCUTBCS NIPENOIAaBATENIEM B DK3aMEHAIMOHHYIO BEIOMOCTb
Y 324ETHYIO KHUXKKY.

OneHuBaHUE YPOBHS OCBOEHHS IAMCLMILIMHBI OCHOBBIBAETCS Ha KAYECTBE BBIMOJIHEHUS
CTYJIEHTOM 3aJJaHUI TEKYILEro KOHTPOJII M OTBETOB HAa BOIPOCHI IK3aMEHA.

Kpurepun onenkmn:



OLIEHKA «HEYI0BJIETBOPUTEJIbHO» BBICTABJSIETCS B CJy4Yae BBINOJHEHHUS] OHOIO W3
YCJIOBUIA:
— HEMOHMMaHUE CYIIHOCTH HW3JIaraéMbIX BOIPOCOB, IpyOble OMMOKH B OTBETE,
HCYBCPCHHLIC 1 HCTOYHBIC OTBCTHI HAa JOIIOJHUTCIBHBIC BOIIPOCHI;
— TpeocTaBlieH He pabOTOCIIOCOOHBIN KO IS 9K3aMEHAIIMOHHOM 3a/1a4u;

OlIEHKA «Y/I0BJIETBOPUTEIbHO» B C/Iy4Yae BbINOJTHEHUS YCJIOBHIA:

— YaCTUYHO OTBETWJI Ha JIBa BOMPOCa OWJIETA WA IOCTATOYHO MOJIHO OTBETHI XOTS ObI
Ha OJIMH BOIIPOC;

— TpeNoCTaBleH KOJ, JIOTMKa paboThl KOTOPOTO BEpHA, HO COAEPXKHUT Oomee 5
CHHTAaKCUYECKHX OIIHOOK;

OI[€HKA «XOPOII0» B CJIyYyae BhINOJHEHUS YCIOBHIA:

— JIOCTaTOYHO TOJTHO OTBETHJI Ha JIBAa BOIIpOca OMJIeTa;

— JIaHBI YaCTUYHBIC OTBETHI HA JOMOJHUTEIIBHBIC BOIIPOCHI;

— TPEIOCTaBJCH KOJ, JIOTHMKa PabOThl KOTOPOrO0 BEpHA, HO COJACPKHT He Oojee 5
CUHTAKCHYECKHUX OIIHOOK;

OLICHKA «OTJIMYHO» B CJIy4Yae BbINOJHEHUs YCJIOBHIA:

— 1yOOKue McUYepIbIBAOLINE 3HaHUS 110 BoIIpocaM OuiieTa;

— JlaHbl IPaBWIbHBIE U KOHKPETHBIE OTBETHI Ha JIOMOJIHUTENIbHBIE BOIIPOCHI;
— IIpeJloCTaBJIeH PabOTOCIIOCOOHBIN KO

OneHouyHbIE CpeACTBA [UIsl WHBAJIWAOB M JIMII C OTPAHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM MX WHIUBUIYTBHBIX TICUXO(PU3NIECKIX 0COOEHHOCTEM.

— IIpY HEOOXOMMOCTH UHBATUIAM U JIMIIaM C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI
NPEJOCTABIISIETCS TOTIOIHUTEITFHOE BPEMS JIJIS TIOATOTOBKM OTBETA HA SK3aMEHE;

— MPU MPOBEICHUU MPOIIETyPhl OIICHUBAHHS PE3yIbTATOB 00YUECHHUS WHBAIHJIOB U JIUIL C
OIrpaHUYC€HHBIMH BO3MOXXHOCTSAMU 300POBBA IMPEAYCMATPUBACTCA HMCIIOJIB30BAHUEC TCXHUUYCCKHUX
CpPEZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpu HeO6XO)II/IMOCTI/I JJIA 06yt1a}01m/1xca C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3A0POBbS
U UWHBAJIWJIOB TpOLEypa OICHUBAHUA pE3yNbTaTOB OOYYEeHHS MO JUCIHUILUTUHE MOKET
MPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouienypa olieHMBaHUs Pe3yIbTATOB OOYYCHHS] MHBAIUIOB WU JIUI] C OTPaHUYCHHBIMH
BO3MOXHOCTAMU 3J0POBBA IO AUCHUINIMHE MPEAYCMATPUBACT MPEAOCTABIICHUE I/IH(l)OpMaHI/II/I B
dbopMax, aTanTUPOBAHHBIX K OTPAaHUYCHHSIM UX 370POBbS 1 BOCIIPHUITHS UH(DOpMAIINHN:

Jnst muu ¢ HapyIeHUAMU 3pEHHUS:

— B IiedaTHOU popme yBeTHueHHBIM MIpUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlyist U1 ¢ HapyIISHUSIME CITyXa!

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'0 IOKYMEHTA.

Jlnst an ¢ HapyIeHUsAMH OITIOPHO-ABUTATEIBHOTO AIIapara:

— B I1e4aTHOM (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeueHb MOXET OBbIThb KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEpaTypbl,
He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)



5.1 OcHoBHas JIMTepaTypa:

1. CemxBuk, P. AmroputmMer nHa C++ / P. CemxBuk. - 2-¢ wm3g., ucnp. - MockBa :
Harmmonaneueiii OtkpeiTeiil Yausepcuter « MHTYUT», 2016. - 1773 c. : wi. - bubauorp. B KH. ;
To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429164
2. Cunnnpia, C.B. OcHOBBI pa3pabOTKH NPOrpaMMHOIO OOECIIeYeHHsT Ha MpHUMEpe S3bIKa
C / C.B. Cununpia, O.U. XupiTuneB. - 2-¢ u3a., ucip. - Mocksa : HannonansHbiii OTKPBITHIN
Yuusepcurer «MHTYUT», 2016. - 212 c. : cxem., ui. - bubnuorp. B kH. ; To ke [DneKTpoHHbIHI
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429186

Jns ocBOEHUS AUCUUIUIMHBI MHBAIMIAMU U JTULUAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pPOBbSl MMEIOTCA M3/aHUA B DJIEKTPOHHOM BHUJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAaxX
«/lanvy u «FOpatimy.

5.2 JlonoJIHUTEIbHAS JIUTEpaTypa:

1. Tananos, A.B. I'padsr u anroputmel / A.B. Tananos, B.E. Anekcees. - 2-e u3 ., ucmp. -
Mocksa : Haumonanbnbiii OtkpeiTeiii YHuBepcurer «MHTYUT», 2016. - 154 c. : wun. -
bubmuorp. B KH. - ISBN 5-9556-0066-3 ; To xKe - URL:
http://biblioclub.ru/index.php?page=book&id=428827
2. Meiiep, b. THCTpyMEHTBI, alTOPUTMBI B CTPYKTYpHI aHHbIX / b. Metep. - 2-e u3n., ucrp. -
Mocksa : Hanmonanenelii OTkpeiThiil YHuBepcuter « MHTYUTY, 2016. - 543 c. : cxem., ui. -
bubmuorp. B kH. ; To xe - URL: http://biblioclub.ru/index.php?page=book&id=429033
3. Teopwust anropuT™MoB : 1a00paTOPHBII IpakTUKyM / MUHHCTEPCTBO 00pa3oBaHus U Hayku PD,
@®enepanbHOE TOCYJIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUPEKIEHUE BBICIIETO
obpaszoBanus «CeBepo-KaBkasckuii (enepanbhbiii yHUBepcuTeT» ; cocT. A.A. Bprikanosa. -
Crapponons : CK®Y, 2016. - 134 c. - bubmuorp. B kH. ; To xe - URL:
http://biblioclub.ru/index.php?page=book&id=467401
4. TlporpaMMUpOBaHHME M OCHOBBI aJIropuTMHU3aluu : ydeOHoe mocobue / B.K. 301pHUKOB,
[L.P. MameBuu, B.11. Autmdepora, H.H. JIutBunoB ; MunucTepcTBO 00pa3oBaHHUs U HAYKH
Poccuiickoit ®enepannu, dDenepanbHOe areHTCTBO MO 00pa3oBaHUIO, [ OCymapCTBEHHOE
o0pa3oBaTeNIbHOE YUYpEXKACHUE BBICHIETO MpodeccHoHalbHOr0 oOpa3oBaHus «BopoHexckas
rocy/apCcTBEHHAas JIECOTEXHUUEcKasi akajaeMus». - Boponex : Boponexckas rocynapcTBeHHas
JIECOTeXHHUYECKas aKajJeMus, 2011. - 341 C. : .08 ; To XKe -
URL.: http://biblioclub.ru/index.php?page=book&id=142309

5.3. [lepuoauyeckue u3IaHus:
2. baspl ganaeix komnanuu «Mcet Brro» http://dlib.eastview.com
3. Dnekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchl, B TOM YHUCJIe COBPeMEHHbIE MPogecCHOHAIbHBIE 0a3bI
JAAHHBIX U MHGOPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
Dnekmponno-oudbruomeunvie cucmemst (IbC):
9BC «IOPAUT» https://urait.ru/
IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
OBC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogpeccuonanvhvie b6azvl OanHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natensctsa Wiley https://onlinelibrary.wiley.com/

N
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4.  Hayunas snexrponHnas oubnuorexa (H9b) http://www.elibrary.ru/

5. IlosHOTEKCTOBBIEC apXMBBI BEAYLIUX 3allaJHbIX HAyYHBIX )KypHAJIOB Ha Poccuiickoi
miaTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru

6. HanwuonanpHast dSneKkTpoHHas OWOIMOTEKa  (IOCTYm K DJIEKTPOHHOW  OMOIMOTEeKe
muccepraiuii Poccuiickoit rocynapcrBennoit ouommoreku (PI'B) https://rusneb.ru/

7.  Tlpesunentckas 6ubnmorexa um. b.H. Enpruaa https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nentpa kpucrawiorpaduueckux 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. "Jlexropuym TB" http://www.lektorium.tv/

17. Yuusepcurerckas uapopmaruonHas cuctema POCCHUS http://uisrussia.msu.ru

HH¢0pMal4u0HHbl€ CNnpaeo4Hble CUCnembl

1. Koncynprant Ilitoc - cripaBoyHasi mpaBoBasi CUCTEMa (JIOCTYII O JOKaJIbHOM CEeTH ¢
KOMIIBIOTEPOB OUOINOTEKH)

Pecypcuvl c60600H020 docmyna

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

2. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAyKH U BBICIIET0 oOpazoBanus Poccuiickoit denepanmm
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii nmoptan "Poccuiickoe odbpazoBanue"” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EnuHoe okHO JOCTyTa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexkuus undpoBbIx 00pa3oBaTeIbHBIX peCypcoB http://school-collection.edu.ru/ .

7. Ilpoekt ['ocynapcTBEHHOro HHCTUTYTa pycckoro si3bika uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpPMaLMOHHBIN opTan "Pycckuii s3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKUX TOJKOBBIX cloBapel http://www.glossary.ru/;

10. CnoBapu U SHUMKIONEAUU http://dic.academic.ru/;

11. OO6pazoBarenbHBIN opTan "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit denepanun”. Bonpock! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CobcmeeHnbie a1ekmpoHHble 00pasosamenvHble U UHGopmayuortsle pecypcol Kyol'V

=

OnexTpoHHbli Katanor Hayunoit 6udmanorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHas 6ubnmoreka TpynoB yueHsx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena Moy TbHOTO TMHAMUYECKOTO 00y4YeHus http://moodle.kubsu.ru

ba3za y4eOHbIX M1aHOB, Y4eOHO-METOIUICCKUX KOMIUICKCOB, ITyOIUKaIui 1 KOH(GEpEHITUH
http://infoneeds.kubsu.ru/

5. bubanoreka MHGOPMAIIMOHHBIX PeCypcoB Kadeapsl HHYOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHH http://mschool.kubsu.ru;

w

&>
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6. DnekTpoHHBIN apxuB AOoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DNEeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI Kadeapbl THPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuno-meromuueckoro skypHama "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. Mertoanueckue ykKazaHus [JIA O0y4alOIIMXCA 10 OCBOEHHUIO
AUCHUILIUHBI (MOXYJIs1)

Ilo xypcy mnpeaycMOTpeHO NpPOBEJEHHME JIEKLIMOHHBIX 3aHATHUH, HAa KOTOPBIX JaeTcs
OCHOBHOM CHCTEMaTH3UPOBAHHBIN MaTepua. B Xo/1e JeKIIMOHHBIX 3aHATUI Pa30uparoTCsi OCHOBBI
IpOrpaMMUpPOBaHUs Ha npumepe sizbika C++, IPOBOAUTCS CUHTAKCUC S13bIKa, OCHOBHBIE METO/IbI
IPUMEHEHUS S3bIKOBBIX KOHCTPYKLUMH [ peueHus npaktudeckux 3anad. [locie
IPOCIYIIUBaHUS JIEKIMH PEKOMEHAYETCS BBIIOIHUTh YIIPAKHEHUS, IPUBOJUMBIE B Ay IUTOPUU
JUISL CAMOCTOSITEIbHON PaOOTHI.

Ilo xypcy npeaycMOTpeHO IpoBeAEHUE JaOOpaTOPHBIX 3aHATHHA, HAa KOTOPBIX JaeTcs
IIPUKIAJHOM CUCTEMAaTU3UPOBAHHBIM Marepual. B Xone 3aHATUH NMINYTCA NPOrpPaMMBbl
Pas3IMYHOM CII0)KHOCTH Ha A3bIKE TporpaMmupoBaHus C++ ¢ UCIIOJIb30BaHUEM CpeJibl pa3paboTKU
VisualStrudio, a Takxke npPUBOIATCS MPUMEPHI pa3pabOTKH MPOrPaMMHBIX NpuiiokeHui. [locie
3aHATHSL PEKOMEHIYEeTCs BBINOJHUTh YHPAaXHEHUS, MPUBOJUMBIE B ayJUTOPUM s
CaMOCTOSITENILHOIN paOOTHI.

IIpu camocrosTenbHON paboTe CTYAEHTOB HEOOXOAMMO U3Y4YUTh JIUTEPATypy,
IIPUBE/ICHHYIO B IEPEYHSX BBILIE, JJI1 OCMBICIEHUS BBOAUMBIX IOHITUN, aHAJIN3a [IPEIJI0KEHHBIX
IOJXO/I0B U METOAOB pa3paboTku mporpamm. Pa3pabateiBasi pelieHre HOBOW 3aaud, CTYICHT
JIOJDKEH YMETh BbIOpaTh A(QEeKTHBHBIE U HAJICKHbBIE CTPYKTYPHI JAaHHBIX Ui HPEACTaBICHUS
UH(pOpMaLnK, 10100paTh COOTBETCTBYIOIINE AITOPUTMBI U1 UX 00pabOTKH, yUecTb CIIEUPUKY
A3bIKa IPOrPaMMUPOBAHUS, HA KOTOPOM OyZ€eT BbllloJHEHa peanu3anus. CTyIeHT 10JKEH YMETh
BBINOJIHATh TECTUPOBAHHME W OTJIAJKy AJTOPUTMOB pEIIEHUs 3aJay C LEIbl0 OOHAPYXEHUS U
YCTPaHEHUS B HUX OMIMOOK.

BaxnelmuM 3TanoM Kypca sIBISeTCS CaMOCTOsITeNIbHas pabora Mo AucuuIUinHE. B
npoIecce CaMOCTOATENBHOW paboThl CTYJASHT MPHOOpPETaeT HABBIK CO3JIaHHS 3aKOHUEHHOTO
IPOTrPaMMHOTO MTPOAYKTA.

Hcnonp3yroTcs akTUBHbIE, MHHOBALIMOHHBIE O0pa30BaTEIbHBbIE TEXHOJOTWHU, KOTOpHIE
CHOCOOCTBYIOT Ppa3BUTHIO OOLIEKYJbTYPHBIX, OOLIENPO(PECCHOHANBHBIX KOMIETEHUUH U
po(hecCHOHATEHBIX KOMIETCHIIMNA 00YyJarOIIUXCS:

® 1pobreMHOE 00yYeHueE;
pa3HOYpPOBHEBOE O0YyUEHHUE;
IPOEKTHBIE METO/IbI O0YUECHHUS;
HCCIIeI0BATEeNIbCKUE METO/Ibl B 00YUYEHHH;
MH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

JUid un ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbsI IIPEILyCMOTPEHA OPTraHU3ALMS
KOHCYJIbTAIMi ¢ NCIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

VYueOHO-METOAMUYECKUM 00ecrieueHueM KypCOBOH pabOThI CTYACHTOB SBISIOTCS:

1. yueOHas nurepaTypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToIM4ecKue pa3paboTKU JJis CTYIEHTOB.

CamocrosTenbHas paboTa CTy/I€HTOB BKITIOYAET:

— opopMIIEHHE UTOTOBOTO OTYETA (MTOSICHUTEIHLHOM 3aITUCKH ).

— aHaJIM3 HOPMATHBHO-METOIMYECKOM 0a3bl OpraHn3alumy;

— aHaJIM3 HAay4YHBIX MTyOIMKALMY IO 3apaHee ONpPeeIEHHON TeME;

— aHanu3 U 00paboTKy HH(pOpMAaIH;

— paboTy ¢ HayYHOU, y4eOHON U METOIUUECKON JTUTEPATYPOH,

— pabota ¢ xoHcnektamu Jexiuii, IbC.


http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Jlist caMOCTOSATENbHOM pabOThI MPEACTABISAETCS Ay JUTOPHUS C KOMIIBIOTEPOM U JIOCTYIIOM
B MIHTEpHET, K IIEKTPOHHOI OMOIMOTEKE By3a U K HHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
[Tepeuenp yueGHO-METOANYECKOTO 00ECTIEUCHUS:

1. OcnoBHas obpa3oBareibHas IpPOrpaMMa BEICHIETO MPOPECCUOHATHLHOTO 00pa30BaHHS
benepalbHOT0 TOCYIAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BhIcIero oOpa3oBanus «KybaHCKuit rocy1apcTBEHHBI YHUBEPCUTET) 110 HAIIPABICHHIO
MOATOTOBKH.

2. TlonmoxxeHue o MPOBEACHUH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M ITPOMEKYTOUHOM
aTTecTauuu B ¢efiepagbHOM roCy1apCTBEHHOM OO)KETHOM 00pa30BaTeIbHOM
yupeKJIeHUH Belciero oopasoanust «KybaHckuil rocyjapCTBEHHBIM YHUBEPCUTETY.

3. OO6mume TpeboBaHUs K MOCTPOCHHIO, COJIEPKAHUIO, O(OPMIICHUIO B YTBEPKACHHUIO
paboueii mporpammbl AUCHUILTUHBI DeepanbHOro rocy1apCTBEHHOTO
00pa30BaTebHOTO CTaHJapTa BhICIIEr0 MPO(eCcCHOHATEHOTO 00pa30BaHus.

4. MeToanuecKkue peKOMEHAALNH 110 COAEPIKaHUI0, 0(OPMIICHUIO M TPUMEHEHHIO
00pa3oBaTeNIbHbIX TEXHOJIOTHI U OLICHOYHBIX CPE/ICTB B yueOHOM IIpoliecce,
OCHOBaHHOM Ha DenepantbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe.

5. YueOHbIH IUIaH OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbI 110 HAMPABICHHUIO MOTOTOBKH.

®denepalbHbII rOCYJapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT BHICIIIETO
npodeccuoHanbsHOro 00pa3oBaHus MO HAMIPABJICHUIO MTOATOTOBKH.

o

B ocBoeHnMM nuCHUIUIMHBI MHBAIMAAMM U JIMLIAMHU C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepHaia.

WnpuBuayanbHble KOHCYJNBTAMM IO MPEIMETY SIBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIUM MHAMBUAYAIN3ALUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEX1y IIpernojaBaTesieM U O0y4arollMMCs HWHBAIWJIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. lTlepeyeHb WH(MOPMANMUOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX MpPH

OCYIIECTBJIEHHH 00Pa30BaATEJbHOI0 MPOIECCa MO JUCHHUIJINHE (MOTYJIIO)
7.1 Ilepeyenb HH(POPMATMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHii
— [IpoBepka noMaHux 3alaHui U KOHCYJIbTUPOBAHUE IIOCPEACTBOM JIEKTPOHHON MOYTHI.
— Mcnonp3oBaHue 3JEKTPOHHBIX MPE3eHTALUN IPU MTPOBEACHUH JIEKIIMOHHBIX 3aHATHIM
- Cucrema MOODLE
- [IpoBepka qomaniHuX 3alaHAi U KOHCYIbTHpoBaHue nocpeactsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3HOHHOTO W CBODOOJHO PACHPOCTPAHSIEMOr0 INMPOrPaAMMHOIO
odecneyeHus

OpenOffice

Komnunarop C++

Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 nmu 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
®peiimBopk Django
Firefox, nro0as Bepcus
Putty, mo6as Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Mnarun 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

8. MaTepuaJIbHO-TEXHUYECKOE o0ecTeyeHue Mo AUCIHUIINHE (MOIYJII0)

HaumeHoBaHue yqe6H01‘/'1 ayJuTOpUH, €€ OCHAILICHHOCTDb

No Bua pabdor
000pyI0BaHHEM U TEXHHMUYECKHUMH CPEJICTBAMU 00yUeHUs
1. JlexumonHsble 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CHeMaTIN3UPOBAaHHON
Me0ebI0 U TEXHUYECKUMU CPEICTBAMHU 00yUYEHUS
2. JlabopartopHsble 3aHATHS | AyauTOopus, YKOMILIEKTOBAaHHAs CHeIHaTIN3UPOBaHHON
MeOenpl0 M TEXHUYECKMMH  CpeICTBaMH  OOyueHwus,
KOMIBIOTEPAMHU, IPOEKTOPOM, IPOrPaMMHBIM 00eCIEUEHUEM
3. [IpakTuueckue 3aHATU | AyauTopus, YKOMILJIEKTOBaHHAs CHeUaIu3UuPOBAHHOMN
MeOeIbI0 U TEXHUUECKUMH CPEJICTBAMH 00yUSHHSI
4. ['pynnossie Aynutopus, YKOMILJIEKTOBAaHHAS CHeUaIu3upPOBAHHOMN
(MHAMBUAYATBHEIE) MeOenbl0 M TEXHUYECKMMM  CPEICTBAaMU  OOy4YeHus,
KOHCYJIbTAIIMN KOMIBIOTEPAMH, POrpaMMHBIM 00ecliedeHHEM
5. Tekymmuii ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBAHHAas CHEUaIN3UPOBAHHOMN
IIPOMEXYTOYHAs MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEPaMH, MPOrPaMMHBIM 00ecrieueHueEM
6. CamocTrosTenbHas Kabuner mma caMmocTtosTenbHOH  paboThl, OCHAIEHHBIN
pabora KOMITBIOTEPHON TEXHHKOH C BO3MOKHOCTBHIO MOAKIIOUECHUS K

cetn «VHTEpHET»,IPOrpaMMOil IKPaHHOIO YBEIUYEHUS U
00€ecCrevYeHHbIl TOCTYIIOM B AJIEKTPOHHYIO HMH(OPMAaIMOHHO-
00pa30oBaTeNIbHYIO CpPely YHUBEPCUTETA.
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