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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI
W3yueHne S3bIKOB MPOrPaMMHPOBAHMS UIS  OBJAQJCHUS 3HAaHUSAMH B 0o0acTu
TCXHOJIOT'HU HpOFpaMMHpOBaHI/ISI; IIOATOTOBKA K OCO3HaHHOMy HUCII0JBb30BaHUIO, KAaK SA3BIKOB
IpOrpaMMHUPOBaHHUS, TaK u METOJIOB [IPOrpaMMHUPOBAHUSL.
BocrnuraTenbHo# 1ENbI0 AUCIHMILIMHBL SBISETCS (POPMHUpPOBAHUE Yy CTYICHTOB HAy4YHOTO,
TBOPYECKOI'0 II0JX0Ja K OCBOECHHIO TEXHOJIOTHH, METOJOB M CPEACTB IPOU3BOJICTBA
POrPaMMHOTO O0ECTICUEHUSI.

1.2 3agauu AUCHUNIMHBI

OcHOBHBIE 33J]a41 Kypca Ha OCHOBE CUCTEMHOTO ITOAXO0A:

— 3HAKOMCTBO C METOJaMH CTPYKTYPHOIO MpPOrpaMMHUPOBAaHHS Kak Hamboee
pacnpocTpaHEeHHBIMU U 3PPEKTUBHBIMU METOAAMHU Pa3pabOTKU MPOTrPaAaMMHBIX IMPOTYKTOB;

— oOy4eHue pa3paboTKe aTOPUTMOB HA OCHOBE CTPYKTYPHOTO MOAX0/IA;

— 3aKpEIUICHHE HABBIKOB JITOPUTMU3ALMHU U IPOrPAMMHUPOBAHUS HA OCHOBE M3YyUEHMS
A3bIKa nporpaMmupoBanust C++;

— 3HAKOMCTBO C OCHOBHBIMHU CTPYKTYPaMH JTaHHBIX U THUIIOBBIMH METOJIaMU 00pabOTKH
3TUX CTPYKTYD;

— U3yYEHUE PEKYPCUBHBIX METOJIOB U AJITOPUTMOB;

— CO3[IJaHUE MPAKTHYECKON 0a3bl 1715 U3YUYEHHSI IPYTUX YUEOHBIX TUCIUIUINH, TAKUX, KaK
«MeTtobI TporpaMMHUpOBaHUs», «OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUEY.

Otbop Marepuana OCHOBBIBAE€TCS Ha HEOOXOIMMOCTH O3HAKOMHUTH CTYJEHTOB CO
CIIETYFOIICH COBPEMEHHON HaAyYHON HH(OpMAIUECH:

— 0 MapajurMax MnporpaMMHUpOBaHusl (MMIIEPATUBHOMN, PYHKIIMOHAIBHOMN, TOTUYECKOM );

— O TEXHOJOTHSIX TMPOrPaMMUPOBAHUA (CTPYKTYpHOM, MOAYJIbHON, OOBEKTHO-
OpPUEHTUPOBAHHOM );

— 00 acriekTax ¢popManu3aly CAHTAKCUCAa U CEMAHTHUKH SI3bIKOB MPOTPAMMHUPOBAHUS.

1.3 MecTo aAucuMIuInHbI (MOYJ51) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl
JucuuruimHa « MeToibl IporpaMMHUpOBaHus» OTHOCUTCA K «O0s3arenbHas yacTb» bioka
1 «JIucuurmmabl (MOIYIH )» y4eOHOTO TIIaHa.

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3y/JbTATOB O0Oy4YeHUs] IO JMCHMUILIMHE (MOIYJIO0),
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI

N3yyenne naHHOW y4uyeOHOW AMCUUIUIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00yJaronuXxcs CICIYIONNX KOMITETEHIIUN:

YK-1 Crnoco0eH ocylecTBJISATh MOUCK, KpUTHYECKUI aHAJN3 U CHHTE3 HH(OpMAaUnu,
NPUMEHATH CUCTEMHBIH MOJXO0/ AJIsl PellieHUs MOCTABJICHHBIX 32124

HJr- Buvibupaem onmumanvuslii eapuanm peuieHus 3a0a4u, aApyMeHmupysa Ceoil

2.YK-1  evtoop

3uamo OcHognble npuHYyUnsbl KpUMU4ecKko2o anaiusa

Cospemennbiul omeuecmeenHblu u  3apybedcHvili  onvim 8
npogeccuoHanvbHol O0esmerbHOCmuU, Memoovl U NOOX00bl Ol PeuleHusl
NOCMABIeHHbIX 3a0a4

Ymems Ocywecmansams nouck uHgopmayuu u peuleHuli Ha 0CHO8e IKCNEPUMEHMATbHBLX
oeticmeuil



Bnaoemuw

Ananuzuposams  6x00Hble  OAHHBIE, OCYWECMBIAMb AHAAU3 U  CUHME3
ungopmayuu

Ilpumenams cucmemmuslii. N00X00 NpuU NIAHUPOBAHUU PAOOM 8 NPOEeKmax 6
oonacmu UT

Buvisgnenuem HayyHvlx npobem u Ucnoib308aHuem d0eK8amHulx Memooos OJis UX
peuieHus

AHanuz 0anHvlX, cunmes uHgopmayuu U nNPOeKMuUpo8aHue CmMpyKmyp OaHHbIX

Ilposedenue Habmooenuil u  uMepeHull, CcocmasieHue Ux ONUCAHUL,
KPUMU4eCKUll AHAIU3 pe3yibmamos u opmyauposKa bl60008

Ilpumenamv cucmemuvlil nOOX00 NpU peuweHuu 3a0ay AHATUMUYLECKO20
xapakmepa, npeononazarnumux 8blO0p U MHO2000pasue aKmyaibHblX Cnocob08
peuieHus 3a0ay

OIIK-3 Cnoco0eH pemiaTh CTaHAaPTHBIE 321a4H NPo¢ecCHOHATbHOI 1esiITeIbHOCTH HA
O0CHOBe MH(OPMALMOHHOMH 1 OuOIUOrpaduUecKkoil KyJabTypbl ¢ IPUMeHEHUEM
HH(OPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJOTHA W € Y4e€TOM OCHOBHBIX
TpeOoBaHN NH(POPMALMOHHOMH 0e301aCHOCTH

HJI-1.01TK-3

3namop

Ymemo

Cnocoben ocyuwiecmename NOUCK u AHATU3 UHPOpMauuu Ha OCHOGe
UH@OpMaYUOHHOU U OUOIUOZPAPUUECKOU KYIbMYPbL C NPUMEHEHUEM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO02UI U C YUemoM
OCHOGHBIX MPEbOBARUIl UHPOPMAUUOHHOIU He30nacHocmu
Llenu u 3a0auu npoBOOUMBIX UCCAEO08AHUL U pa3pabOmMoK, Memoobvl
MamemMamuyecko2o MoOenuposanus Ol peuwleHus 3a0ad 6 obaacmu
npogeccuonanvbHoll oesmenbHoCmu

OmeuecmeenHblil U MeHCOYHAPOOHBIIL ONbIM 68 COOMEemcmeyrwel ooracmu
uccne0o8anuil, Memoobl MamemMamuyecKo2o MoOeIupo8anus Ois peulenus 3a0a4
8 obnacmu npogheccuoHaIbHOL OesimelbHOCmU

Memoovl uzeneuenuss OaHHBIX U 3HAHUL U3 PAZTULHBIX UCHOYHUKO8

Hcmounuku unghopmayuu, HeoOXo00uMou 01l NpogheccuoHanNbHOu
oesamenbHOCmU, Memoobl NOUCKA, AHAIU3A U CUHME3A UHGopMayuu

Cobupams danubie no npu peuteHuy 3a0ay 8 npogheccuoHaIbHOU obracmu
Ocywecmanams nOUCK uHgopmayuu U peweHull Ha 0CHO8e UHPOPMAYUOHHOU U
oubnuoepaghuueckoti  Kyibmypvl ¢ NpPUMEHeHuemM  UHQDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX ~MEXHONO02UNl U C YYemoOM OCHOBHbIX Mpebo8anull

uUHopmayuoHHou bezonacrocmu

Paspabamuvieams 0okymenmsi, ananuzuposams ux CmMpyKmypy u cooepicanue



Braaoempw

HJI-2.0IIK-3

3namop

Ymemo

Braoemuw

Ipumensmo cucmemmuvili ROOX00 NPU NIAHUPOBAHUU PAOOM 6 NPOEKMAx 6
obnacmu UT

AHanuz 0aHHbIX, CUHMe3 UHDOPMAYUL U NPOEKMUPOBAHUE CIPYKIYD OAHHbIX HA
OCHO8e UHQDOPMAYUOHHOU U OUOIUOZPAPUUECKOU KYIbMYPbl ¢ NPUMEHEHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO2UNL U C YHemOM OCHOBHLIX
mpeb608aHull UHGOPMAYUOHHOU Oe30NACHOCMU

Ipumensamos cucmemHuvlil HOOX00 NPU NPOBEOEHUU IKCHEPUMEHINO8 HA OCHOBE
uHgopmayuonnou u  OubaUocpaguueckol  Kyibmypvl ¢ NpUMEHeHUem
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UNL U C YUemOM OCHOBHBIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

Ilposedenue nHabnooenul, usmepeHull U ux aHaIu3, COCMAaegieHue ONUCAHUL U
Gopmynupoeka 6b160008, ¢ NpUMEHEHUEeM MAMeMamuyecKux mooeiell a 0CHoge
ungopmayuonnoti u  oudbrUOSpadUUecKOl  KYIbmYpsl ¢ NpUMEHeHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO2UNL U C Y4emoM OCHOBHLIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

Cnocoben yuacmeoseamov 6 paspadomke u peanu3auyuu NPoOZpammHbIX
NPOOYKMO8 HA O0CHO6E UHPOPMAUUOHHOU U OubdIUOZpAPUUECKOlL
KyIbmypsl ¢ RPUMEHEHUeM UHQOPMAUUOHHO-KOMMYHUKAUUOHHBIX
MEeXHON02UIl U C Y4emoM OCHOBHBLIX MPehOBaAHUIl UHOOPMAUUOHHOU
be3onacnocmu
Cywecmsyrowue munosvie peuilenus, mamemamuieckue mMooeiu U uadioHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl

Memoowi u cpeocmea npoekmupoanus 6a3 OAHHBIX C UCNOJIb30BAHUEM
COBPEMEHHBIX UHPOPMAYUOHHBIX MEXHOLO2UL U UCNOIb306AMb UX OISl PEUUEHUS]
3a0a4 npoghecCuoHaIbHOU 0essmelbHOCU

Ocnogol  aomunucmpuposanuss CYB/ ¢ ucnonvzoeanuem cospemenHvlx

UHGDOPMAYUOHHBIX MEXHONO2ULL U UCHOIb306AMb UX Olisl PeuleHus 3a0ay
npogheccuoHanbHOl OesimelbHOCmuU

Hcnonvzosamo cyuiecmeyroujue munoesie peutenus u wabnonwvl
npoeKkmupoearusl npocpammHoco obecneyenus

Ilpumensimov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUL  NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMeEPPelicos

Koouposamo na saizvikax npoepammuposanus
Ananusuposams  6x00Hble OaHHble, OCYWECMEIAMb AHAIU3 U  CUHME3

uHgopmayuu

Paspabomxa, u3zmenenue u coenacoganue apxumexmypvi NpOSPAMMHOZ0
obecnevenuss HA OCHOBe UHDOPMAYUOHHOU U OUOAUOCPADUUECKOU KYIbIMYPbL C



OIIK-7

HJI-
1.0IIK-7

3namop

Ymemo

Braaoemsw

npumMeHeHuemM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2ULL U C YUemOoM
OCHOBHBIX MPeboBanUll UHPOPMAYUOHHOU 6E30NACHOCIU

HeamenvHocmy, HANPasieHHAs HA peulerue 3a0ay aHAIUMUYecKko20 xapakmepa,
npeononazaruyux 6blO0p U MHO2000pasue akmyaibHblX CHOCOD08 pelulerus 3a0ay

IIpoexmupoeaHnue npoepammuuix unmepgericos ¢ UCNONb308AHUEM COBPEMEHHBIX

UHGOPMAYUOHHBIX MEXHONO2ULL U UCHONb306AMb UX O peuleHus 3a0ay
npogheccuoHanbHol OessimenbHOCmuU

Cnoco0en paspadarbiBaThb AJITOPUTMbI M NPOrpaMMbl, NPUTOAHBIE IS
NMPAKTU4YEeCKOro NPpUMEHEeHH s

Apeymenmupoeano npumemnsiem memoovl HNPOEKMUPOBAHUS, pa3padbOmKu U
peanuzayuu nPocpPAMMHbBLX BPOOYKIMO8 U NPOCPAMMHBIX KOMNIIEKCO8 8 DA3NUYHBIX
061aCmAX Yenoseyecko 0esimenbHOCmu

OcHo8bl npocpammupoearusl

A3viku npoepammuposanus u pabomul ¢ 6A3aMu OAHHHIX

Memoowl ananuza u 0606wenUss OMeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o61acmu Uccie008aHull

Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
PO AMMUPOBAHUSL

Ipunyuner nocmpoenuss apxumekmypvl NPOSPAMMHO20 0OecneyeHus U 6uUdbl
apxumexmypbul NPOSPAMMHO20 obecnevenus

Memoouvl u cpedcmea npoekmupoB8anust NPOZPAMMHO20 0becnedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX

Memoowl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmMepeticos

IIposooums ananus ucnonnenus mpeoogaHuil
Buipabamvieams 6apuanmol peanuzayuu mpebosanuti

HUcnonvzosamo cyujecmeyrouiue munoesle peutenus u wab10Hbl
npoekmupoearusl npocpamMmHoco obecneyenus

Ilpumensimov ~ memoodvl u  cpedcmea  NPOEKMUPOBAHUL — NPOSPAMMHO20
obecneyeHus, CmMpyKmyp OaHHblX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMePPelicos

Bvipabamvieams eapuanmol peanuzayuu mpebosanuti

Pa3pa50ml<a, U3MEHeHUue u coeiacoeanue apxumexkmypobl npocpammHoco
obecnevenus ¢ 3aurmepeco6anHHbliMuU 1uyamu



HI-
2.0IIK-7
3namo

Ymemo

Braaoems

IIpoexmuposanue cmpykmyp OaHHbIX
IIpoexmuposanue npoecpammuvix unmepdgeticos

Ananuz  8o3moocnocmetl  peanusayuu - mpedosanull. K - NPOSPAMMHOMY
obecneuenuo

Oyenxa epemenu u mpyooemMKOCmU peaiu3ayuu mpebo8anull K npocpammHOMy
obecneueHuo

Paszpabomxa cmpykmypor npoepammnoeco kooa UC
Hcnonvsyem uncmpymenmanvhvle, NpocpamMMHble U aANNApamHuvle Cpeocmed
usmepenutl 01 OYeHKU Kaiecmseda npoepamMmmHo20 obecneyerus

Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxXumeKmypbol

Bosmooicnocmu  cospemennvix U nepcnekmusHuvlx  cCpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUEeCKUX cCpeocme

Tunoevle pewtenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, uadbloHbl, KIACCbl
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npoepammHo20 obecnedenus
1Iposooums oyenky u 060cHOBaHUE PEKOMEHOYEMbIX PeLleHUl
Bepuguyuposamo cmpyxmypy npocpammnoco kooa

Ogopmnams  pe3yromamvl  HAYYHO-UCCAEO08AMENbCKUX U ONbIMHO-
KOHCMPYKMOPCKUX padbom

IIpoooumys ananuz ucnonnenus mpeoo8anuti

Yempanenue obnapysrcennvix necoomeememeuti

HesimenvHocmy, HANPABIeHHAs HA peulenue 3a0ay AHATUMUYEeCcK020 Xapakmepd,
npeononazarwux blO0p U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

Bepugpukayus ~ cmpykmypol  npoecpammuozo  koda HC  omHocumenvHo
apxumexmypwl UC u mpebosarnuii 3axazyuxa k UC

Paspabomxa mexnuueckoii 0oKymenmayuu Ha KOMNbIOMEPHOE NPOSPAMMHOE
obecneuenue ¢ UCNONbL30BAHUEM CYUYECMBYIOWUX CIMAHOAPMO8

Cocmaenenue HOBbIX MECMOBbIX CIYYAes U NOSMOPeHUe MeCmuposanis npu
HeobxoouMocmu

TecmupoeaHue npozcpammoco obecneuenus



2. CTpyKTypa M cofepKaHue AUCHUIITHHbI
2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT
OOm1ast Tpy10EMKOCTD TUCIUILIMHBI COCTaBIIACT 6 3a4. e11. (216 yacoB), ux pacnpenenenue

10 BuaamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_Ie

CemecTpnl
Buj yueoHoii pa6oThI Beero (4acel)
4acoB
KonTakTHas padora, B TOM 4ncie: 1245 1254,
AyauTopHbIe 3aHATHS (BCEro): 118 118
3aHATUA JEKIMOHHOIO TUIIA 50 50
JIaGopaTopHble 3aHATHUS 68 68
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNnas konTakTHas padora: 6,5 6,5
Kontposus camocrositensHoi pabotsl (KCP) 6 6
[Tpomexxyrounas arrecramus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa, B TOM YHCJIe: 51,8 | 51,8
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 10 10
MaTtepuana
BrpinoJiHeHNE MHIMBUAYAJIBHBIX 3aJaHUN 20 20
IloAroToBKa K TEKYIIEMY KOHTPOJIEO 218 | 218
KoHnTpoJs: 35,7 | 357
[ToaroToBka K 3K3aMeHY 35,7 | 357
yac. 216 216
B TOM YHCJIe
O0mas Tpy10eMKoCTh KOHTAKTHAas 124,5 1254’
pabora
3a4. ef 6 6

2.2 CTpyKTypa AMCUHUIIIMHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznensl (TeMbl) AUCHUILIMHBL, U3y4aeMble B 2 ceMecTpe

KosmmyecTBo yacoB
Bueayn
Ne HaumenoBanue pasaesioB (Tem) Beero AynuTopHasi padoTa "TOJ)Ha
paborta
J m3 JIP CPC
1 2 3 4 5 6 7
1. | Crpoku 18 4 8 8
5 OcHOBHBIE JINHEHHBIC TUHAMHYECKHE CTPYKTYPHI 53.8 16 158 | 158
JTAHHBIX
3. | Kumaccel daiinos 24 8 8 8
4. | KoHreitHepsl 36 10 10 10
5. | I'padsr 38 12 10 10
NTOI'O no pa3ienam JUCHHNJIHHBI 169,8 50 68 51,8
KonTpons camoctositenpHor paboTsl (KCP) 6
[Tpomexyrounas arrectauus (MKP) 0,5
[loaroTroBka K TEKyLeMy KOHTPOJIIO 35,7
O011as TPyA0€eMKOCTD MO TUCHUIIIHHE 216




Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvHas paboma cmyoeHma

2.3 Conep:xanue pa3aesioB (TeM) THCHUTNLTHHBI
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

®opma
Ne HaumenoBaHue pa3jaeiia (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyL1ero
KOHTPOJIsI
2 3 4
1. Ctpoku Kutacc string, ocCHOBHBIE METO/IbI pabOTHI CO CTPOKAMH K
OcHOBHbIC JTHHCHHBIC Crexk, ouepenp, 1eK, KOJIbIeBas 04epens,
2. JIUHAMUYECKUE CTPYKTYPHI OJTHOHAIIpaBJIEHHEIE CITNCKH, AByHAIpaBIeHHbIE CITNCKY, K

JTAHHBIX JACPEBLs IBOUYHOTO IOMCKa

[Nonstue ¢aiina, MmeTku haiaos, pusndecKue u
3. Kiaccel q)af/'mo]s noruueckue daitbl, kaces fstream, ifstream, ofstream, K
OCHOBHBIE METOABI I paboTHI ¢ (aiiamMu
Konreiinepst 6ubnuorexu STL: obuiue mousTHe,
uTepaTopsl, Vector, stack, queue, deque, set, map
OO0uire moHATUS TeopHH IpadoB, oNpeaeTIcHue CTPYKTYPBI
5. Fpa(bl’l JUTSL XpaHeHwus1 rpados, 00X0 B MIUPUHY, 00X0 B K
youHy, anroputM Jleiikerpsl, anroputM Proiina

4. | Konrennepsl

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomuvl, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA

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

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanmue pa3aesa (TeMbl) HaumenoBanmue 1a00paTopHbIX padoT TeKyl1ero
KOHTPOJISI
1 2 3 4
Co3manue mporpamm, 00padaTHIBAIOIINX CTPOKH KJlacca
1 CTpOKH string P3
o Co3manue mporpamMm, IO3BOJISIOMUX 00pabaThIBaTh
OcCHOBHBIC THHEHHBIC OJTHOHAIIPABJICHHBIE CITHCKH, AByHAIpPaBICHHbIE CITUCKH,
2. JUHAMHUYCCKHE CTPYKTYPBI KOJIBIEBBIE CITUCKH, IPOU3BOUTEL PEKYPCUBHYIO P3
JAHHBIX 00paboTKy CIUCKOB, 00pabOTKy AePEBbEB IBONYHOTO
HOKCKa
o Co3znanue mporpamm Ay paboTsl ¢ (aiiiaMu KJIaccoB
3 Krmaccpt (baHHOB ifstream u ofstream P3
o Co3nanue nporpamm, IO3BOJISTIONINX 00pabaTeBaTh
4. ) p
KOHTeHHepH KOHTelMHepBI THIa Vector, queue, deque, set, map, stack 3
Co3ganue IporpaMm, pealu3yoLnx OCHOBHbIE
5 Fpa(bbl ITOPUTMBI 00pabOTKH rpadoB P3

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)



He npenycmotpensl
2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs 1JIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUHUILIMHE (MOTYJII0)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS TUCITUTLIAHBI
Ne Bun CPC 10 BBIMIOJHEHUIO CAMOCTOSTEIHLHON paboThI
1 2 3
1 |UzydeHue Meroanueckue ykazaHUs IO OpPraHU3AIMH CaMOCTOSTEIbHOMN
TEOPETUUYECKOTO paboThI CTYJICHTOB, YTBEP>KICHHbBIC kadenpoit
MaTtepuaga nH(GOPMAMOHHBIX TeXHOJOorui, mpotokoa Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUs MO OpraHU3alldd CaMOCTOSITENbHOM
paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoii
MH(pOPMaIMOHHBIX TeXHOJOTHH, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYarOIIUXCS U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popMme ayauodaiina,

— B re4aTHoi (hopme Ha si3bike bpaits.

Jjig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMA OIIOPHO-/BUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 2JIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayaunodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0ydaromuxcs.

3. O6pa3zoBaTesibHbIE€ TEXHOJIOTUH
B cootBerctBuM ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI MIpeIyCMaTpUBAET
UCIOJb30BaHUE B Y4eOHOM IIpolEecce CIEAYIOIUX 00pa30BaTE/IbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIMA € HUCMOJb30BAHUEM MYJBTUMEIUNHHBIX TEXHOJOTHUN; METOJ| MajblX TIpymm, pa3dop
IIPAKTUYECKHX 3a7a4 U KeHCOB.
ITpu oOyueHnH UCIONB3YIOTCS CEeAYyIoIINe 00pa3oBaTeIbHbIE TEXHOJIOTUU:

— TexHonoruss KOMMYHHKaTMBHOIO OOydYeHUs — HampaBieHa Ha (OpMHUpOBaHHE
KOMMYHHMKATUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBsieTcsl 6a30BOM, HEOOXOIMMOM Asist
a/IanTallii K COBPEMEHHBIM YCIIOBUSAM MEKKYJIbTYpPHOU KOMMYHHKAIUH.

— TexHonorust pazHoypoBHeBoro (auddepeHnnpoBaHHOr0) O00y4YeHHsT — MpeAroiaraer
OCYIIECTBJIEHUE [103HABATEIbHOU JEATEIbHOCTH CTYJEHTOB C YYETOM HMX HHAWBHyaJIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOH TBOpPUECKUN
noteHuuan. Co3laHue M HCIOJIb30BAHHWE JMATHOCTUYECKUX TECTOB SIBIISETCS HEOThEMIIEMOI
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonorust MOIYJIBHOTO OOyYeHUs — TMpelycMaTpuBaeT JeleHHE COJep KaHus
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJN ), HHTETpUPOBaHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMMyHuKanmonnele TexHonorun (MKT) - pacmupstor pamku

06p330BaTeJ'II)HOFO Iponecca, MmoBbIIIasg €ro MPaKTUYCCKYIO HAIIPaBJICHHOCTD, CHOCO6CTByIOT




WHTEHCU(DHUKAIIUA CaMOCTOSITEILHON pPAa0OThl ydYalMXxcs W TOBBIIMICHUIO ITO3HABATEIbHOU
aktuBHOCTH. B pamkax KT BeiaenstoTcs 2 BuAa TEXHOJIOTH:

— TexHONOTHsT HWCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MpoIiecC 00yUYeHHUS SA3BIKY Ha BCEX YPOBHSX.
— IHTEpHET-TEXHOJIOTMM — MPEAOCTaBISAIOT LIMPOKUE BO3MOYKHOCTH JUIs  IIOMCKA

uH(pOpMaLuy, pa3pabOTKU Hay4YHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUMH.

— TexHonoruss MHAMBUAyAIN3alUU OOyuYeHHs] — IIOMOraeT peaJn30BbIBATH JMYHOCTHO-
OPUCHTHUPOBAHHBI TOAXOJ, YYHUTHIBas HMHIUBUAyaJIbHbIE OCOOCHHOCTH M TOTPEOHOCTH
yUaIuxcsl.

— IlpoekTHass TEXHOJOrMsI — OpPUEHTHPOBAHA Ha MOJEIMPOBAHHE COLMAIBHOIO
B3aMMOJEHCTBYS YyYalllUXCsl C LEJbI0 pElIeHUs 3ajadd, KOTOpas ONpPENeNsIeTcs B paMKax
npo¢eCCHOHATIBHOM MOATOTOBKH, BBIAEISIS Ty WM HHYIO IIPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4eHus B COTPYIHHUYECTBE — pEaIM3yeT MJIE B3aUMHOIO OOYy4YEeHMS,
OCYLIECTBJISII KaK MHAVBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILIECHUE
y4eOHBIX 3a/a4.

— MHrpoBasi TeXHOJIOTUS — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMS PsAAa BO3MOXKHBIX
CIOoCcO00B peleHus NMpo0ieM, aKTUBU3UPYS MBIIIJICHUE CTYJEHTOB M PacKpbIBasl TMUYHOCTHBIN
HOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pasBUTHS KPUTHYECKOI'O MBIIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOW KPUTHUYECKU OTHOCUTBHCS K HH(POPMALUHU, YMEHHIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosib3oBaHuE B y4yeOHOM IPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYI0 AaKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIC
IpOIECChl, CHOCOOCTBYIOT (POPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMU JOJDKEH o0sajnarh
Oyaymuii CrieluanucT.

OcHOBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIIbHBIX TEXHOJIOIMH BKIIIOYAIOT B CE0sI:

— pabora B MaJIbIX TpymIax (KOMaH/e) - COBMECTHasI ACATEIbHOCTh CTYICHTOB B TPYTIIIE MO
PYKOBOJICTBOM JIMJIEpA, HATIPABJIEHHAsI HAa pellieHue 001el 3a1auu MyTEM TBOPUYECKOTO CII0KEHHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTUS - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTD 110 0TOODY,
pacnpeesIeHUIO0 U CUCTEMAaTU3allii MaTepuana o ONpPEeIEHHON TeMe, B pe3ysbTaTe KOTOpOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 peallbHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00iacTH MpodecCHOHANbHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEICHNN;

— pa3BUTHE KPUTHYECKOTO MBILUIEHUS — 00pa30oBaTeIbHAasl JeATEIIbHOCTD, HAIIPABJIEHHAs Ha
pa3sBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJEU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMid IIMPOKO MCIOJB3yeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaXk]10i KOHKPETHOM 3a/1a4ll UMEETCsI, KaKk IIPaBHII0, HECKOJILKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.

KOJHMYEeCTBO
HUcnonb3lyemMble HHTEPAKTUBHBIE 00pa30BaTe/IbHbIE

Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX

TEeXHOJOTHH
4acoB
[IpakTrueckue 3aHATUA B pexumax
2 JIP B3aWMOJICHCTBHS «IIPEToiaBaTellb — CTYJCHT» M 36

«CTYIEHT — CTYAEHT»




KOJINYECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anarus MHTEPAKTHBHBIX
TeXHOJIOTHH
4acoB
Hroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophuvie 3ansmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHONM pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOWCKAa HWH()OPMAIMK, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSITh W YIIyOJATh 3HAHWS,
MOJIyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHUECKUX 3aHATHI.

[Tomxox pazbopa KOHKPETHBIX CUTYallui MIMPOKO UCTIOIB3YETCs KaK MpernojaBaTeieM, Tak
U CTyJIEHTaMH{ IIPU MPOBEICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEILHON PaOOTHI.

Jlnst aMIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI TIPEIYCMOTPEHA OpraHHM3aIlus
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM HJICKTPOHHOM TOYTHI.

J1J1st JIUT C HApYIICHUSIMH 3PEHHSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist nuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

4, OIICHO‘-IHLIC H METOAUYECCKHUE MAaTCPHUAJIbI
4.1 OueHoyHble CpeAcTBa JUIA  TeKyllero KOHTPOJS  YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTalu

OrneHOUHBIE CpeNcTBa MpeJHAa3HAYeHBl Ui KOHTPOJII M OIEHKH 00pa30BaTeNbHBIX
JOCTIDKEHUI 00ydaromMXcsl, OCBOMBILIMX HPOTrpaMMy Yy4ueOHOH JUCHMIUIMHBI «HAa3BaHUE
JVICTIATUTHHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOUAET KOHTPOJIbHBIE MaTepHalibl JUIsl MPOBEACHHS TeKyIIero
KOHTPOJsA B (opMe 3aJaHWil MO TeMaM, BOMPOCOB K KOJUIOKBUYMY H HPOMEKYTOYHOI
aTTecTanuu B GopMe BOIPOCOB U 33JaHUI K 3aUeTy M SK3aMEHY.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU

3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEM.

— IIpY He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEOCTABIISACTCS JOTIOJHUTENLHOE BPEeMS /ISl TOATOTOBKU OTBETA HA SK3aMEHE;

— TIPH TIPOBENICHUH TPOIICAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBS IIPEAYCMAaTPUBAETCS MCIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS PE3yIbTaTOB OOYYEHHUS TIO AWCIHUIUTHHE MOXET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHMBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAaHHUYCHHSM WX 3I0POBbS WM BOCIIPHUSTHS
uHpOpMaLUu:

JI71st T ¢ HApyIICHUSIMH 3PEHHS:



— B IIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.
Jjig U1 ¢ HapyIIeHUSIMU CTyXa:

— B mieyaTHoM hopme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.
JUig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO almapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

CprKTypa OLHCHOYHBIX CPEACTB IJIA Tekymeﬁ Hu HpOMe)l(yTOqHOﬁ arrecralnmuu

n/n

Kontpommpyemsie pa3nest (TEMbI)
TUCUMATIIAHBI®

Kon
KOHTPOJIMPYEMOU
KOMITETCHIMU
(mn ee JacTy)

HanmenoBanue
OIICHOYHOT'O CPEJICTBA

Texkymuil KOHTPOJIb

[IpomexxyTounast
aTTecTanys

Crpoku

VK-1
WJI-2.YK-1

TumnoBsie
KOHTPOJIbHEIC
3amanus 1
3aganus 1
CaMOCTOSITEIbHOM
pabotsl 1-9

Bormpoc Ha 3x3amene 1

OCHOBHEIE JIMHEHHEIE
JTUHAMUYCCKUE CTPYKTYPHI
JIaHHBIX

OI1K-3
1/JI-1.01IK-3

Tumnossie
KOHTPOJIbHBIE
3aganus 2-4
3aganus 1
CaMOCTOSITEIILHOM

pabotsr 10-104

Bompoc Ha 3x3amene 2-
12

Knaccor ¢daiinos

OIK-3
W/1-2.01K-3

Tunossie
KOHTPOJIbHEIC
3amanus 5
SagaHus 1is
CaMOCTOSATEIbHOM

pabotsl 105-122

Bompoc Ha sk3amene
13-19

Kontelineps!

OIK-7
W/I-1.0MK-7

Tunosbie
KOHTpOJ'H:-HI)Ie
3amanus 6-8
3aganus o
CaMOCTOSITEIbHOM

pabotsr 123-150

Bompoc Ha 3x3aMeHe
20-26

I'padsr

OIK-7
W/1-2.01K-7

Tunoseie
KOHTPOJIbHEIC
3amanus 9-10

SagaHus 1is
CaMOCTOSATEIbHOM

pabortsl 151-154

Bompoc Ha sk3amene
27-31

Iloka3aTesin, KpUTEPHHU U HIKAJA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHLUH

CooTtBeTcTBHE HOPOIrOBOMY VPOBHI) OCBOEHUS KOMIICTECHIITUHN MIaHHUPYCMbIM

pe3yabTaTaM 00yYEeHHUS ¥ KPUTEPHUSIM UX OIICHUBAHUS (OIICHKA: YI0BJIETBOPUTEIbLHO /3a4TEHO):

YK-1

HJI-

2.VK-1
3namop

Crnoco0eH ocymiecTBJIAATh NOMCK, KPUTHYECKU aHAJIN3 U CHHTe3 HHpopManuu,

NPUMEHATD CHCTEMHBI MOAXO0A AJIfl PCIICHUA MOCTABJICHHBIX 3a1a4
Boibupaem onmumanvuuvlii eapuanm peuwieHus 3a0ayu, apZyMeHMUpPYs CEOU

evlO0p

Ocnosnole NPUHYUNbL KPUMUYECKO20 aHalu3a



Ymemo

Braaoempo

Cogpemennuvili  omeyecmeeHHbIll U 3apYOedCHbll — Oonvlm 8
npogheccuoHanbHOU 0essmeNbHOCMU, Memoobl U NO0X00bl O/l pPeuleHust
NOCMABNIeHHbIX 3a0a4

Ocywecmensims noucK uHGopmayuu u peueruil Ha 0CHO8e IKCNEPUMEHMATbHBLX
oelicmeuil

Ananusuposams  6x00Hble OaHHble, OCYWECMBIAMb AHAIU3 U  CUHME3
uHgopmayuu

Ipumensmo cucmemmuviii nOOX00 NpuU NIAHUPOSAHUU PAOOM 6 NPOEKMAax 6
oonacmu UT

Buvisignenuem HayyHvix npobiem u ucnoib308anuem ad0eK8amHblx Memooos OJist UX
peutenist

Ananusz oanHvlx, cunmes uHGOpMayuy u NPOeKMUpPosanue CMpyKmyp OaHHbIX

Ilposedenue Habnwooenuit u uzMepenuil, cocmasieHue uUx ONUCAHUL,
KPUMUYECKUL AHAU3 Pe3yIbmamos u (hopmyaupoeKa 6bl60008

Ilpumensimov  cucmemHbvlil. NOOX00 NPU PeUwleHUuU 3a0ay aHATUMULECKO2O
xapakmepa, npeononazarnwux 8bloop u MHO2000pasue aKkmyaibHblX cnocobo8
peutenus 3a0ay

OIIK-3  CnocobeH pemiaTh CTaHAAPTHBIE 32124 MPogecCHOHATbHOI 1esITeIbHOCTH Ha
OCHOB¢ HH(OPMALMOHHON U OMOIMOrpagu4ecKoil KyJbTypbl ¢ IPUMEHEHHEM
HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHH M € Y4eTOM OCHOBHBIX
TpeOOBaHNH NH(POPMALMOHHOH 0e30I1aACHOCTH

HJI-1.0ITK-3

3namo

Ymemo

Cnocoben ocywiecmenamop HOUCK U AHANU3 UHDOpMAUUU HA OCHOGE
UHpopmayuonnoil u oubdIUOZPAPUUECKOU KYIbmYPbl C NPUMEHEHUEM
UHDOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UI U C YYemom
OCHOGHBIX MPehoBaAHUIl UHPOPMAUUOHHOU De3onacHocmu
Llenru u 3a0auu npoBOOUMBIX UCCIEO08AHUU U  paA3pAOOMOK, Memoobl
Mamemamuyecko2o  MOOeIupo8anus Ols peuwleHuss 3adad 6 obiracmu
npogheccuoHanbHol OessmenbHOCmuU

Omeuecmeennviil U MeHCOYHAPOOHBIUL ONbIM 68 COOmeemcmaywel ooiacmu
uccne0o8anul, Memoobl MamemMamuyecKo20 MoOeIupo8aHus 0is peulenus 3a0a4
6 obracmu npogheccuoHaIbHOU OesimenrbHOCmU

Memoovl uzeneuenus OAHHbIX U 3HAHULL U3 PATUYHBIX UCHOYHUKOB

Hcmounuku ungopmayuu, Heobx00uMoll onst npogeccuonanvbHou

()eﬂmeﬂbHocmu, Memoovl noucka, aHaiu3la u curmesa qubopmauuu

Cobupams danHble NO NpuU peueHuy 3a0ay 8 nNpoghecCUOHAIbHOU obaacmu



Braaoempw

HJI-2.0ITK-3

3namop

Ymemo

Ocywecmanams nOUCK uHgopmayuu u peueHull Ha 0CHO8e UHPOPMAYUOHHOU U
oubnuocpaghuueckoti  Kyibmypbl ¢ NPUMEHeHuemM  UHDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX ~ MEXHOIO2UNL U C YUemoM OCHOBHbIX mpebo8aHull
uHopmayuonuou bezonacrocmu

Paspabamvieams 0okymenmol, aHaIU3UpPOBAMb UX CMPYKMYPY U COOEPAHCAHUE

Ipumensms cucmemuviii nOOX00 NpuU NIAHUPOSAHUU PAOOM 6 NPOEeKmMax 6
oonacmu UT

AHanuz OaHHbIX, CUHmMe3 UHDOPMAYUL U NPOEKMUPOBAHUE CIMPYKIMYP OAHHbIX HA
OCHO8e UHQDOPMAYUOHHOU U OUOAUOZPAPUUECKOU KYIbMYPbl ¢ NPUMEHEHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO02UNL U C YHemOM OCHOBHLIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

Ipumensams cucmemHuvlii ROOX00 NPU NPOBEOCHUU IKCHEPUMEHINO8 HA OCHOBE
ungopmayuonnoti u  OubIUOSpaAdUUECKOU  KYIbMYpbl ¢ NpUMEHeHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO2UNL U C Y4emoM OCHOBHLIX
mpebosaHuli UHPOPMAYUOHHOU OE30NACHOCTU

Ilposedenue HabaoOeHull, uUsMepeHull U UX aHaius, COCMAGIeHUe ONUCAHUL U
Gopmynupoeka 6b160008, ¢ NpUMEHEHUEeM MAMeMAMUYecKux mMooeiell a 0CHoge
ungopmayuonnoti u  OubIUOSpadUUECKOl  KYIbMYpbl ¢ NpUMEHeHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UNL U C YUemOM OCHOBHbIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

Cnocoben yuacmeosamsy ¢ paspadomke u peanuzayuu RPOZPAMMHBIX
HPOOYKMOE8 HA O0CHO6E UHPOPMAUUOHHOU U OubdaUOZpaAdUYECKOl
KyJlbmypsl ¢ NpUMEHEHUEeM UHQOPMAUUOHHO-KOMMYHUKAYUOHHBIX
MeXHON02UIl U C YYEemOM OCHOBHBLIX MPEOOSAHUN UHPOPMAUUOHHOU
oe3zonacnocmu
Cywecmsyrowue munosvie peuilenus, mamemamuieckue mMooeiu U uadioHbl
NPOEKMUPOBAHUsL NPOZPAMMHO20 0becnedeHus

Memoowi u cpeocmeéa npoekmupoanus 6a3 OAHHLIX C UCHOJbL30BAHUEM
COBPEMEHHBIX UHDOPMAYUOHHBIX MEXHOLO2UL U UCNOIb308AMb UX OISl PEUULEHUS.
3a0a4 npoghecCuoHaIbHOU 0estmelbHOCIU

OcHosvt  aomunucmpuposanusi CYB/] ¢ ucnonv3osanuem Cco8pemMeHHbIX
UHGOPMAYUOHHBIX MEXHONO2ULL U UCHOAb306AMb UX Ol PeueHus 3a0ay
npogheccuoHanbHoU OesimenbHOCmuU

HUcnonvzosamo cyujecmeyroujue munoevle PpeuteHuUA u wabiomnbl
npoekmupoearusl npocpammHoco obecneyenus

Ilpumensimov ~ memoodvl u  cpedcmea  NPOEKMUPOBAHUS  NPOSPAMMHO20
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHbIX, NPOSPAMMHBIX UHMePPelicos



Braaoempw

OIIK-7

HJr-
1.0IIK-7

3namop

Ymemo

Koouposams na s3vikax npoepammuposanusl

Ananuzupoeamo  6xo0Hble  OanHble, OCYWECMEISIMb AHAIU3 U CUHME3
ungopmayuu

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO0
obecneyeHuss HA OCHO8e UHQOPMAYUOHHOU U OUOIUOSPAPUYECKOU KYTbIMYPbL C
npuMeHeHueM UHPGOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2ULL U C YUemOoM
OCHOBHBIX MPeboBanUll UHPOPMAYUOHHOU 6E30NACHOCIU

HeamenvHocmy, HANPasNeHHAs HA peulenue 3a0ay aHATUMUYecKo20 Xapakmepd,
npeononazaruux 6bl00p U MHO2000pasue akmyaibHblX CHOCOO08 pellerus 3a0ay

IIpoexmupoeaHnue npoepammuuix unmepgheticos ¢ UCNONb308AHUEM COBPEMEHHBIX

UHOPMAYUOHHBIX MEXHONO2UN U UCNOAb308aMb UX Ol peuleHus 3a0ay
npogheccuoHanbHo OessmenbHOCmu

Cnocoben pa3paldaTbiBaTh aJrOPUTMbl M NPOrpPaMMbl, NPUIOAHbIE IS
NMPAKTHYECKOr0 MPUMeHEeHHS

Apaymenmupoeano npumensem Mmemoobl NPOEKMUPOBAHUS, pPA3PAOOMKU U
peatuzayuu npoecpammHsblx npodyxmoe U nNpocpammHbIX KOMNJIEKCOB 6 PA3TUUHbLX
obnacmsx yenogeuecKkou 0esamenbHoCmu

OcHOBbl NPOCPAMMUPOBAHUS

A3biku npoepammuposarus u pabomoi ¢ 6a3amu OAHHbIX

Memoowl ananuza u 0606uienUss OmeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmayiowel 001acmu Uccie008aHull

Memoodonozuu  pazpabomku npocpammHoz0 obecneyeHus U MexHoI02UU
PO AMMUPOBAHUSL

Ipunyuner nocmpoenusi apxumexkmypvl HPOSPAMMHO20 o0becneueHus U 6uUdbl
apxumeKmypbl nNpocPAMMHO20 0bechedeHus

Memoouvl u cpedcmea npoekmupo8anust NPOZPAMMHO20 0becnedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX

Memoowi u cpedcmea npoekmuposanust NPOSPAMMHBIX UHMepgheLicos

IIposooums ananus ucnonneHus mpeoo8aHuil
Bvipabamvieams eapuanmol peanruzayuu mpebosanuti

Hcnonvzosamo cyujecmeyrouiue munoesle peutenus u wab10Hbl
npoekmupoearusl npocpammHoco obecneyenus



Braaoempw

HJr-
2.0IIK-7
3namop

Ymemo

Braaoemsw

Ilpumensimo ~ memoovl u  cpedcmea  NPOEKMUPOBAHUSL  NPOSPAMMHO20
obecneyeHus, CmMpyKmyp OaHHbIX, 0A3 OAHHBIX, NPOSPAMMHBIX UHMepPelicos

Bvipabamvieams éapuanmul peanruzayuu mpebosanuti

Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO0
obecneuenus ¢ 3auHmMepeco8aHHbIMU TUYAMU

IIpoexmupoeanue cmpykmyp OaHHbIX

IIpoexmuposanue npocpammHuix unmep@eicos

Ananuz  6oz3mooicnHocmell  peanuzayuu  mpebOBAHUU K NPOSPAMMHOMY
obecneyeHuo

Oyenka epemeru u mpyooemMKOCmuU peaiu3ayuu mpedosanull K npocpamMmHOMY
obecnevenuo

Paszpabomxka cmpyxkmypor npoepammnozo kooa UC
Hcnonvzyem uncmpymeHmanvhvie, NpOSPAMMHbIE U ANNAPAMHbIE CPEOCMBA
usmepeHuil 01 OYeHKU Kauecmea npoepammHo2o obecnedenus

Bozmooicnocmu cyu;ecmgy}omed npOZdeMHO-m@XHM‘leCKOﬁ apxumexkmypbol

Bosmooichocmu  cospemennvix U NEpCHeKmMuSHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX cpeocme

Tunosvie peuwieHus, OuOIUOMEKU NPOCPAMMHBIX MOOYIeU, WAONIOHbI, KIACChl
00bEeKmMOo8, UCNONb3YeMble NPU PA3PaAbOMKe NPOSPAMMHO20 0OecnedeHUs
IIposooums oyeHKy u 060CHOBAHUE PEKOMEHOYEMbIX PelleHUll
Bepuguyuposams cmpykmypy npoepammHo2o Kooa

Ogopmnams  pe3yiomamsl  HAYYHO-UCCTIE008AMENLCKUX U ONBIMHO-
KOHCMPYKMOPCKUX pabom

IIposooums ananus ucnonneHus mpeoo8aHuil

Yempanenue obnapysicennvix necoomeemcmeuii

HesimenbHocmb, HANPABIEHHAs HA peuleHue 3a0ay AHATUMUYECKO20 Xapakmepd,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNoCoO08 peuleHus 3a0ay

Bepugukayus  cmpykmypol  npocpammnozo  koda HC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC



Paspabomxa mexnuueckou Ooxkymenmayuu Ha KOMHbIOMEPHOE NPOSPAMMHOE
obecneyeHue ¢ UCNONb308AHUEM CYUWECMBYIOUWUX CIMAHOAPO8

Cocmasnenue HOBbIX MeCMOBbIX CIYYAe8 U NOBMOpPeHue mMeCcmuposanus npu
Heobxooumocmu

Tecmuposanue npoecpammo2o obecneueHus

CootBercTBrie  0230BOMY __VPOBHIO  OCBOEHHMsS KOMIIETEHIIUH IIJIAHAPY CMBIM
pe3yibTaTaM 00y4YeHUs U KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: XOPOLIO /3a4TEHO):

YK-1

HJT-
2.YK-1
3namop

Ymemo

Braoempw

OIIK-3

Crnoco0eH ocylecTBJIATH NOUCK, KPUTHUYECKUH AHAJIN3 U CHHTE3 HH(OpMAaLNu,
NPUMEHSATH CUCTEMHBIH MOAXO0/ AJIsl pellieHNsl MOCTABJIeHHBIX 32124
Buvioupaem onmumanvuvlii éapuanm peuwieHus 3a0auiu, apZyMeHMUpys ceou
ev1O0p

OcHogHble npUHYUNbL KPUMUYECK020 AHAIU3A

Cospemennnbiii omeyecmeenHbll u  3apyoedcHvili  onvim 8
npoOGeccuoHanbHol OessmenbHOCmuY, Memoobl U NOOX00bl Olsl PeuleHus.
NOCMABNIEeHHbIX 3a0ay

Ocywecmensims nouck uHgopmayuu u peueruil Ha 0CHO8e IKCNEPUMEHMATbHBLX
oeticmeuil

Ananuzuposams  6x00Hble OaHHblE, OCYUECEIAMb AHAIU3 U CUHME3
uHgopmayuu Ha 8b1COKOM ypoeHe

Ipumensmo cucmemuvlii n00X00 NPU NIAHUPOBAHUU PAOOM 8 NPOEKMAx 8
obnacmu UT

Buissnenuem HAY4YHbIX l’lp06ﬂ€M U UCNONL30BAHUEM AOCKEAMHBIX MeMOO08 OJisl UX
peuierHus

Kayecmeennviti ananuz OauHulx, cunme3z uHgopmayuu u npoeKmuposaHue
CMPYKmMyp OAHHbIX HA 8bICOKOM YPOBHE

Ilposedenue mHabnoOenuti. u  uUMepeHull, CcocmasieHue Uux ONnuUcCaHull,
KpUMuU4ecKull aHanu3 pe3yibmamos u opmyaiuposra bl60008

Ipumensms cucmemHbvlii. NOOX00 NpU peuwleHuu 3a0ay AHATUMUYECKO20
xXapaxkmepa, npeonoiazarnwux evlo0p U MH02000pasue aKmyaibHblx Cnocoo0s
peutenus 3a0ay

Crnioco0eH pemiatb CTaHAAPTHBIE 32124 PO eCCHOHAIBHOM AeATeJIbHOCTH HA
OCHOBe HH(OPMALMOHHON U OMOMorpagu4eckoi KyJabTypbl C IPHMEHEHHEM
I/IH(l)OpMaIIHOHHO-KOMMyHI/IKalIl/IOHHBIX TEXHOJIOTHI H C Y4€TOM OCHOBHBIX
TpeOOBaHNH NH(POPMALMOHHOH 0e30I1aACHOCTH



HJI-1.01TK-3

3namop

Ymemo

Braaoemso

HJI-2.011K-3

Cnocoben ocywiecmenames HOUCK U AHANU3 UHDOPpMAUUU HA OCHOGE

UHGOPpMAUUOHHOU U OUbIUOZpAPUUECKOU KYTbmYPbl C NPUMEHEHUEM

UHDOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHON0ZUI U C Y4emom

OCHOBHBIX MPeOOGAHUI UHPOPMAUUOHHOIL De30nacHocmu
Cospemennvie yenu u 3a0auyu NPOBOOUMBIX UCCIEO08AHUU U pPa3pabdoOmox,
MEmMOoObl MAMEMAMUYECKo20 MOOeNUPOBaHUs O peueHus 3a0aiy 6 obaacmu
npogheccuoHanbHo OessimenbHOCmuU

OmeuecmeenHvill U MeNCOYHAPOOHBIL ONbIM 6 coomeemcmeayruiel odiacmu
UCcne008aHuil, Memoobl MamemMamuyecKko20 MoOeIupo8anus 0isl peuleHus 3a0ay
6 obracmu npogheccuoHaIbHOU OesimenrbHOCMU

COGp@M@HHble Memoobl U3éneyeHuss OaAHHbIX U 3HAHULL U3 pa3iudHblx UCNMOYHUKOB

Hcmounuku unghopmayuu, Heobx00uMotl onst npogheccuonanbHol
oesamenbHOCmU, Memoobl NOUCKA, AHAIU3A U CUHME3a UHGopMayuu

Cobupams OanHvle no npu peutenuu 3a0ay 8 NpogeccuoHarbHol odbracmu Ha
8bICOKOM YPOGHE

Ocywecmanams nOUck uHgopmayuu u peweHull Ha 0CHO8e UHGOPMAYUOHHOU U
oubnuocpaghuyeckoli  Kyibmypvl ¢ NpPUMEHEeHUeM  UHDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX ~ MEXHOIO2UNL U C YUemoOM OCHOBHbIX mMpebo8aHull
uHgopmayuonnou bezonacrocmu

Paspabamvieams 0okymenmol, aHAIUZUPOBAMb UX CIMPYKMYPY U COOEPAHCAHUE

Ipumenams cucmemuslii nNOOX00 NpuU NIAHUPOBAHUU pAOOM 6 NPOEeKmax 6
oonacmu UT na evicokom yposHe

AHanuz OaHHbIX, CUHME3 UHDOPMAYULU U NPOEKMUPOBAHUE CIMPYKIMYD OAHHbIX HA
O0CHO8e UHQDOPMAYUOHHOU U OUOIUOZPADUUECKOU KYIbMYPbl ¢ NPUMEHEeHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2UNL U C YHemOM OCHOBHLIX
mpebosaHull UHPOPMAYUOHHOU OE30NACHOCIU

Ilpumensimo cucmemHulii NOOX00 NPU NPOGEOEHUU IKCNEPUMEHMO8 HA OCHO8E
ungopmayuonnoti u  OudbIUOSpAUUECKOU  KYIbMYPbl ¢ NpUMEHeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2ULL U C YYemoM OCHOBHbIX
mpe608aHull UHGOPMAYUOHHOU Oe30NACHOCMU

IIposedenue nabarooeHuil, usmMepenutl U ux aHaius, cocmagieHue OnUCaHui u
GopMynIUpoBKa 6vi80008, C NPUMEHEHUEM MAMEMAMUYEeCKUX MoOelell d OCHO8e
ungopmayuonnot u  OubIUOSpaAPUUECKOU  KYIbMYPbl ¢ NpUMEHEeHUeM
UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO2UNL U C YUemOM OCHOGHbIX
mpe608aHull UHGOPMAYUOHHOU Oe30NaACHOCMU

Cnocoben yuacmeosamsy 6 paspadomke u peanuzayuu RPOZPAMMHBIX
npoOyKmMoe Ha O0CHOGe UHPOpMayUuoHnoi u oubdbauozpaguueckoil
KyJIbmypsl ¢ RpUMeHeHueM UHPOPMaAUUOHHO-KOMMYHUKAYUOHHBIX



3namop

Ymemo

Braaoemo

OIIK-7

HJI-
1.OIIK-7

3namop

MEXHON02UIL U C YUEemOM OCHOBHBLIX MPehOoBaAHUIl UHGOPMAUUOHH O
bezonacnocmu
Cywecmsyowue munosvle peuienus, Mamemamuieckue mMooeiu U uadioHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0Oecnedetsl

Memoowi u cpeocmeéa npoekmupoganus 6a3 OAHHBIX C UCHOJIL30BAHUEM
COBPEMEHHBIX UHPOPMAYUOHHBIX MEXHOLO2UL U UCNONIb308AMb UX OISl PeUuleHUs.
3a0a4 npogheccuoHanbHOU 0esimeIbHOCmU

Cospemennvie ocnogvl  aomunucmpuposanus CYBJ ¢ ucnonvzosanuem
COBPEMEHHBIX UHPDOPMAYUOHHBIX MEXHONO2UN U UCHOTb308aMb UX OJIs peuleHuUs
3a0au npogheccuoHaIbHOU 0esimeIbHOCmU

Hcnonvzosams cyuiecmeyroujue munoeste peuternus u wabnonwvl
npoeKkmupoearusl npocpammHoco obecneyenus Ha 8bICOKOM YposeHeE

Ilpumensamov ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHOZO0
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOZPAMMHBIX UHMepPelicos

Koouposamw na azvike npoepammuposanus C++

AHanusuposeams  6X00Hble OaHHble, OCYWECMEIAMb AHAIU3 U CUHME3
uHgopmayuu

Paspabomxa, usmenenue u coenacosanue apxXumexmypvl NpOSPAMMHOZO
obecneuenuss HA OCHOBE UHDOPMAYUOHHOU U OUbOIUOCPADUUECKOU KYIbMYPbL C
npUMeHeHUueM UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOL02UL U C YHemom
OCHOBHBIX MPeboBanUll UHGOPMAYUOHHOU 6E30NACHOCIU

HesmenvHocms, HanpasieHnas Ha peuleHue 3a0ay aHaIumuyeckKko2o xapakxmepa,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletus 3a0a4

Ipoexmuposatiue npocpamMmHbIX UHMEPPDENCo8 ¢ UCNOIb30BAHUEM COBPEMEHHBIX
UHDOPMAYUOHHBIX MEXHONO2UU U UCNOb308AMb UX 0N peuleHuss 3a0au
npogeccuonanvbHoll oesmenbHoCmu

Cnocoben pa3paldaTbiBaTh aJrOpUTMbl M NPOrpPaMMbl, NPUIOAHbIE IS
NPAKTHYECKOr0 MPUMeHEeHHUsl

Apeymenmuposano npumensiem Mmemoovl NPOEKMUPOBAHUS, pPA3paAbOmMKU U
peanuzayuu npoSPAMMHbBIX NPOOYKIOE U NPOSPAMMHBIX KOMNIIEKCOS 8 PA3IUUHBIX
obnacmsx yenogeueckou 0eamenbHoCmu

OcHogvl npoepammuposanus na sasvike C++

Cospemennbie A3bIKU NPOSPAMMUPOBAHUS U paOOmMbL ¢ 6a3aMU OAHHbIX

Memoodwl ananuza u 0606weHUss OMeueCmBeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayiowel 001acmu Ucce008aHuUll



Ymemo

Braaoemo

2.0IIK-7
3namop

Memoodonocuu pazpabomku npocpamMmHo20 oOecneyeHus U MexHOoI02UU
npOSPaAMMUPOBAHUSL

Ipunyunsr nocmpoenuss apxumexkmypvl HPOSPAMMHO20 o0becneueHus U 6uUodbl
apxumexmypbul NPOCPAMMHO20 0becnedenus

Coepemennvie MemoObl U CPeOCMEa NPOEKMUPOBAHUSL  NPOSPAMMHO2O
obecneyenus

Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLLX

Cospemennvie mMemoobl U  Ccpeocmeéa NPOEeKMUPOBAHUS  NPOSPAMMHBIX
unmepgeticos

IIposooums ananuz ucnoaHeHus mpeOOo8aHUl Ha 8bLICOKOM YPOBHE
Bvipabamuieams eapuanmul peanruzayuu mpebosanutl

Hcnonvzosams cyuiecmeyroujue munoesle peutenus u wabnoHwbl
npoekmupoeanusl npocpammHoco obecneyenus

Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, a3 OAHHBIX, NPOSPAMMHBIX UHMep@elcos

Buipabameieams eapuanmul peanuzayuu mpedo8anuii Ha 8bICOKOM YPOGHE
Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO20
obecneueHus ¢ 3auHMepPeco8aHHbIMU TUYAMU

IIpoexmuposanue cmpykmyp OaHHbIX HA 8bICOKOM YPOBHE

IIpoexmuposanue npocpammHulx unmepgheucos

Ananuz  6o3moodicHocmeli  peanuzayuu - mpeOo8aHutl K - NPOSPAMMHOMY
obecneueHuo

Oyenxa epemenu u mpyooemMKOCmu peaiu3ayuu mpebo8aHull K npoepammHoMmy
obecneuenuo

Paszpabomxa cmpyxmypor npoepammnoeco kooa UC
Hcnonvzyem uncmpymenmanvHbie, NPOSPAMMHbIE U ANNAPAMHbIE CPEOCMBA
usmepenuti 01 OYeHKU Kaiecmsa npocpamMmmHo20 obecneyerus

Bosmoorcnocmu cywecmeyioweii npocpamMmHo-mexHu4eckou apxumexmypbol

Bosmooxcnocmu  cogpemMenHbiX U NepcneKmueHblX  Cpeocms  paspadbomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme



Ymemo

Bnaoemuw

Tunosvie pewienus, O6UOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH
00beKmMOo8, UCNOoab3YeMble NPU paspabomre npocpammHo20 obecnedeHus

Ilposooumsv oyenky u obocCHoBaHUE PEKOMEHOVEeMblX peuleHUll HA BblCOKOM
VyposHe
Bepuguyuposams cmpykmypy npoepammHozo Kooa

Ogopmnams  pe3yrbmamvl — HAYYHO-UCCLEO008AMENbCKUX U ONbIMHO-
KOHCMPYKMOPCKUX pabom

IIposooums ananuz ucnoaHenus mpeOo8anull Ha GbICOKOM YPOBHE

Yempanenue obnapyosicennvix necoomeemcmeuii

HeamenvHocmb, HANPABNIEHHAs HA peulenue 3a0ay aHATUMUYEeCK020 Xapakmepd,
npeononazaruux 6bl00p U MHO2000pasue akmyaibHblX CHOCOD08 peulerus 3a0ay

Bepugurxayus  cmpykmypvl  npocpammnoco  kooa HC  omuocumenvHo
apxumexmypol UC u mpebosanuii 3axazyuxa k UC

Paspabomxa mexnuueckou Ookymenmayuu Ha KOMHbIOMEPHOE NPOSPAMMHOE
obecneuenue ¢ UCNONIL30BAHUEM CYUYECMBYIOWUX CIAHOAPMO8

Cocmasnenue HOBbLIX MECMOBbIX CIy4aes U NOBMOpPeHUe MeCmuposanus npu
Heobxooumocmu

Tecmupoeaﬁue npozpammoco obecneuenus

CootBercTBe NPOJABHUHYTOMY VPOBHI) OCBOCHHMS KOMIIETEHLHMH IUIAHUPYEMBIM
pe3ysbTaTaM 00yUeHHs U KPUTEPHUSIM MX OIICHHUBAHUS (OIIEHKA: OTJIMYHO /3aYTEHO):

YK-1
Hjr-

2.VK-1
3namop

Ymemo

Crnoco0eH ocymecTBJIATH NOUCK, KpUTHYECKUH AHAJIN3 U CHHTE3 HH(pOpMAaLnu,
NPUMEHATH CUCTEMHBIH MOAXO0/ JJIs1 pellleHNs MOCTABJIEHHbIX 3a1a4
Buvioupaem onmumanvuvlii eéapuanm pewieHun 3a0auu, apZyMeHMUpPys Cce0u
ev1O0p

OcHog6Hble npUHYUNbl KpUMUIECKo20 aHaiu3a

Cogpemennubili  omeyecmeeHHuIll U 3apyOedCHull — onvlm 8
npogheccuoHanbHOU 0essmeNbHOCMU, Memoobl U NO0X00bl Ol peuleHust
NOCMABNIeHHbIX 3a0a4

Ocyujecmanisims NOUCK UHGOPMAYUU U PEUEHUTL HA OCHOBE IKCNEPUMEHMAIbHBIX
oeticmeuil



Bnaoemuw

Ananuzuposams  6x00Hvle OauHble, OCYWECMBIAMb AHAIU3 U CUHME3
uHgopmayuu Ha 8bICOKOM YPOosHe

Ipumenams cucmemuslii NOOX00 NpU NIAHUPOBAHUU PAOOM 8 NPOEeKmax 6
obnacmu UT

Buisisnenuem nayunvix npobnem u ucnonvb3o8anuem adek8amHulx Memooos OJisl Ux
peuienus

Kauecmeennouii ananuz OanHwlX, cummes uH@opmayuu u npoekmuposauue
CMPYKmMyp OAHHBIX HA 8bICOKOM YPOGHE

Ilposedenue mnabaoOenuti u  uMepeHull, CcocmaeieHue Ux ONUCAHUL,
KPUMUYEeCKUll AHau3 pe3yibmamos u (hopmyaupoeKa 6bl60008

Ilpumenssimov  cucmemHbvlii. NOOX00 NPU PeUweHUU 3a0ay AHATUMUYECKO2O
xapakmepa, npeonoaazarwux 8blo0p U MHO2000pasue aKmyaibHblX cnocob08
peutenus 3a0ay

OIIK-3  CnocobeH pemiaTh CTaHAAPTHBIE 32124 MPo¢ecCHOHATbHOI 1esITeIbHOCTH Ha
OCHOBe MH(OPMAUMOHHOM M OMOHorpaguuecko KyabTypbl ¢ IPUMEHEHUEM
HH(OPMALOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHH M € y4e€TOM OCHOBHBIX
TpeOoBaHMii HHPOPMALMOHHOKH 0€30MACHOCTH

HJI-1.0IIK-3

3namo

Ymemo

Cnocoben ocywiecmenams nOuUcK u aHaiIu3 UHQoOpmauyuu Ha OCHOGe

UHGOPpMAUUOHHOU U OUdIUOZPAPUUECKOU KYIbmYPbl C NPUMEHEHUEM

UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONOUI U C YUemom

OCHOGHBIX MPehoBaAHUI UHPOPMAUUOHHOU De3onacHocmu
Cospemennvie yenu u 3a0ayu NPOBOOUMbBIX UCCIEO08AHUU U Pa3pabdOmox,
MemoOobl MAMeMaAmuyecKo20 MoO0eIuposanus OJid peulenus 3a0ad 6 obiacmu
npogheccuoHanbHOU OessmenbHOCIuU

Omeuecmeennvili U MeHCOYHAPOOHBIUL ONbIM 68 COOmMEemcmaywel ooiacmu
uccne0o8anull, Memoobl MamemMamuyecKo20 MoOeIUpo8aHus 0 peuletus 3a0a4
6 obracmu npogheccuoHaIbHOU OesimenrbHOCmU

Cospemennbie Memoovl u3gnedeHUs OAHHbIX U 3HAHUU U3 PATUYHBIX UCHIOYHUKOS
Hcemounuku ungopmayuu, HeobXx00uMoll onst npogeccuonanvHou
oesamenbHOCmuU, Memoobl NOUCKA, AHANU3A U CUHMe3a UHGopMmayuu

Cobupams Oanuvie no npu peweHuu 3a0a4 8 npogpeccUoHAIbHOU 001acmu Ha
8bICOKOM YPOGHE

Ocywecmanams nOUcK uHgopmayuu u peweHull Ha 0CHO8e UHGOPMAYUOHHOU U
oubnuoepaghuueckoti  Kyibmypvl ¢ NpPUMEHeHueM  UHQDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX ~MEXHONO02UNl U C YYemoM OCHOBHbIX Mmpebosanull

UHopmMayuoHHou bezonacrocmu

Paspabamvieams 0okymenmol, aHanuzuposams ux CmpyKkmypy u cooepicanue



Braoemuw

HJI-2.01TK-3

3namo

Ymemo

Ilpumensams cucmemuslli NOOX00 NPU NIAHUPOBAHUU pAOOM 8 NPOEeKmAax 6
oonacmu UT Ha evicokom yposHe

Ananus 0anHvx, cunmes uHgopmMayuy u NPOEKMupo8arHue CMmpyKmyp OaHHbIX Ha
OCHO8e UHGDOPMAYUOHHOU U OUOIUOCPAPUYECKOU KYAbMYPbl C NPUMEHEHUEM
UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO02UNL U C Y4emoM OCHOBHLIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

Ipumensimo cucmemHwvlii ROOX00 NPU NPOBEOEHUU IKCNEPUMEHMO8 HA OCHOBE
ungopmayuonnot u  OudbIUOSpAPUUECKOU  KYIbMYPbl € NpUMEHEeHUeM
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOIO2UNL U C YHemOM OCHOBHLIX
mpeb608aHull UHGOPMAYUOHHOU OE30NACHOCMU

Ilposedenue nHabnrooenul, usmepeHuti U ux aHaiu3, COCMAagieHue ONUCAHUll U
Gopmynuposra 6bl860008, ¢ NPUMEHEHUEM MAMEMAMUYECKUX MOOeNel A OCHOBE
ungopmayuonnot u - dudbIUOSpAPUUECKOU  KYIbMYPbl € NPUMEHEeHUeM
UHPDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONO02UNL U C YHemOM OCHOBHLIX
mpebosaHull UHPOPMAYUOHHOU 6e30NACHOCMU

Cnocoben yuacmeoseams 6 paspadomke u peanu3auuu NpoZpammHbIX
NPOOYKMOE8 HA OCHO6E UHPOPMAUUOHHOU U OubAUOZpaAUYUECKOl
KYJIbmypsl ¢ HpUMEHEeHUeM UHPOPMAYUOHHO-KOMMYHUKAUUOHHBIX
MEXHON02UIl U C y4emoM OCHOBHBHIX MPedosaHUll UHGOPMAUUOHHO
0e3onacnocmu
Cywecmsyrowue munosvie peuienus, mamemamuieckue mMooeiu U uadioHbl
NPOEKMUPOBAHUS NPOSPAMMHO20 0becnedetsl

Memoowr u cpedocmea npoexkmuposanusi 6a3 OAHHLIX C UCNONBLIOBAHUEM
COBPEMEHHBIX UHDOPMAYUOHHBIX MEXHONIO2UL U UCNONb308AMb UX OJIS pEeUeHUs
3a0ay npogheccuoHanrbHoll desmenrbHOCmu

Cospemennvie ocrnogvl  aomunucmpupoganusi CYBJ ¢ ucnonvsosanuem

COBPEMEHHBIX UHDOPMAYUOHHBIX MEXHONO2UT U UCNONb308AMb UX OJiS pEeUeHUs]
3a0ay npogheccuoHanbHo OesamenrbHOCmu

Hcnonvzosams cyujecmeyroujue munoesle peutenus u wabdoHwbl
npoeKmupoearusl npocpamMmHoco obecneyenus: Ha 8blICOKOM yposre

Ilpumensamos ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecnevenus, cCmpyKmyp OaHHbulLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMePPelicos

Koouposamoe na szvike npoepammuposanusa C++

Ananuzuposames  6x00Hble  OaHHble, OCYWECMEIAMb AHATU3 U CUHME3
ungopmayuu



Braaoemsw

OIIK-7

HJI-
1.OIIK-7

3namop

Ymemo

Paspabomra, usmenenue u coenacoéamue apxXumexkmypvi npPOSPAMMHO20
obecneueHuss Ha 0CHO8e UHMOPMAYUOHHOU U OUOIUOSPADUYECKOU KYIbIMYPbl C
nPUMEHEHUEeM UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UN U C YUemOoM
OCHOBHBIX MPebOBaHUTI UHDOPMAYUOHHOU OE30NACHOCTU

HeamenvHocmy, HANPAGNeHHAs HA peuleHue 3a0ay AHATUMUYEecK020 Xapakmepd,
npeononazaruyux 6bl00p U MHO2000pasue akmyaibHblX CHOCOO08 pellerus 3a0ay

IIpoexmupoeaHnue npoepammuuix unmepghericos ¢ UCNONb308AHUEM COBPEMEHHBIX

UHGOPMAYUOHHBIX MEXHONO2ULL U UCNOAb306AMb UX Ol peuleHus 3a0ay
npogheccuoHanbHo OesimenbHOCIuU

Cnocoben paspadarbiBaTh AJITOPUTMbI M NPOrpaMMbl, NPUTOAHBIE IS
NMPAKTHYEeCKOro NPpUMeHeHH s

Apeymenmupoeano npumemnsiem Memoovl HPOEKMUPOBAHUS, pa3padbOmKu u
peanuzayuu npoepamMmMHbuIX HPOOYKMO8 U NPOSPAMMHBIX KOMNIEKCO8 8 PA3IUUHBIX
061aCmAX Yenoseyeckol 0esimenbHOCmu

OcHoswl npocpammuposanus na sizvike C++

CoepemeHnbie A3bIKU NPOSPAMMUPOBAHUS U pabOmMbl ¢ OA3AMU OAHHBIX

Memoowl ananuza u 0606weHUs OMe4ecm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu uccie008aHull

Memooonoeuu  paspabomxu npoecpammHo20 obecnedyeHuss U MexHOoLoUU
PO AMMUPOBAHUSL

Ipunyuner nocmpoenusi apxumexkmypvl RPOSPAMMHO20 obecneuenus U 6uobl
apxXumeKmypbol nNpocPAMMHO20 0becneueHus

Coepemennvie MemoObl U CPEOCMBA  NPOEKMUPOBAHUSL  NPOSPAMMHO2O
obecneueHus

Cospemennbie Memoowvl u cpedcmsea npoeKmupo8anusi 6a3 OAHHbIX
Cospemennvie mMemoovbl U  cpeocmea NPOEeKMUPOBAHUA — NPOSPAMMHBIX
unmepgeticos

IIposooums ananuz ucnonneHnus mpeoo8aHuli Ha 6bICOKOM YPOBHE
Buipabamuieams eapuanmel peanuzayuu mpebosanuil

Hcnonvzosamo cyujecmeyrouiue munoesle peuternus u wab10Hbl
npoekmupoearusl npocpammHoco obecneyenus

Ilpumensimov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUL  NPOSPAMMHO20
obecneyeHus, CmMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMEPPEliCcO8

Bvipabamvieams 6apuanmul peanuzayuu mpebosanuli Ha 8biCOKOM YPOGHE



Bnaoemuw

HJI-
2.0IIK-7
3namo

Ymemo

Bnaoemuw

Pa3pa60m7<a, USMEHEeHUue U coecnacoeanue apxumexkmypbl npocpammHoco
obecnevenus ¢ 3auHmepeco6arHrRbiMu 1uyamu

IIpoexmupoeanue cmpykmyp OaHHbIX HA 8bICOKOM YPOBHE
IIpoexmupoeaHnue npoecpammuvix unmepdgeticos

Ananuz  8o3modcnocmetl  peanusayuu - mpedoOsanull. K - NPOSPAMMHOMY
obecneuenuo

Apeymenmupoeannas  oyeHka 6pemenu U MpPYOOeMKOCmU  pearusayuu
mpeb08aHull K npO2pamMMHOMY 0becneyeHuro

Paszpabomxa cmpyxkmypor npoepammnoeco kooa UC
Hcnonvzyem uncmpymenmanbHvle, NpoSpaMMHblE U ANNAPAMHbIE CPEOCmsd
usmepenull 01 OYeHKU Kaiecmsea npoepammHo2o obecneyerus

Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypbol

Bosmootcnocmu  cospemennvix U nepcnekmuenwvlx  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocme

CoepemeHnuvie munosvie peuieHus, OUOIUOMEKU NPOSPAMMHBIX MOOYIlell,

wabIoHbl, KNaccbl 00beKmos, UCNob3yemble Npu paspadomke npocpaMMHO2O
obecneueHus

IIposooums oyenky u obocHosanue peKoMeHOYeMblX peuleHUll HA 6blCOKOM
ypoene
Kauecmesenno sepugpuyuposams cmpykmypy npoepammHo2o Kooa

Ogopmnams  pe3yromamvl  HAYYHO-UCCLEO008AMENbCKUX U ONbIMHO-
KOHCMPYKMOPCKUX padbom

IIpoooumye ananuz ucnonnenus mpeoo8anuli Ha bICOKOM YPOGHe

Kauecmesennoe ycmparnernue 06Hapy9fC€HHle Hecoomeemcmeull

HeamenvHocmy, HanpasieHHas Ha peulenue 3a0ay aHAIUMUYecKko20 xapakmepad,
npeononazaruux blOOp U MHO2000pasue akmyaibHblX CHOCOO08 peuleHus 3a0ay

Bepugpukayus ~ cmpykmypol  npoecpammnozo  koda HC  omHocumenvHo
apxumexmypwl UC u mpebosarnuii 3axazyuxa k UC

Paspabomxa mexnuueckoii 0oKymenmayuu Ha KOMNbIOMEPHOE NPOSPAMMHOE
obecneuenue ¢ UCNONbL30BAHUEM CYUYECMBYIOWUX CIMAHOAPMO8



Cocmaenenue HOBbIX MECMOSbIX CIyYAes U NOBMOPEHUe MeCmUposanius npu
HeobxoouMocmu

Tecmupoe‘aHue npozpammoco obecneyenus

TunoBbie KOHTPOJIBHBIC 3aIaHUA WA UHBIC MaTE€puaJbl, H606XOL[I/IMLIe AJIF OHCHKH

3HAHUI, YyMEeHHUH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(opMupoBaHHA KOMIIETEHUNH B MIpoLiecce 0OCBOeHHS 00pPa30BaTeIbLHOI MPOrpaMMbl

1.

9.

Tunosble KOHTPOJIbHBIC 3a1a4YM

Jlan maccuB cTtpok. Ecimm B cTpoke meHee 3-x 1mudp, TO BCTaBUTh MEpen
KaXJ10M nudpoi *, nHaye — yJ1aauTh Bce IUMPHI U3 CTPOKH.

JlaH oJHOHANpaBIICHHBIM CHOUCOK. BCTaBUTh mepen  KaXKIbIM YETHBIM
AJIEMEHTOM HOBBIH, PaBHBIA KOJMYECTBY OTPULIATENBHBIX JJIEMEHTOB CITUCKA.
JlaH JByHampaBJICHHBIM CHUCOK. HalTH KOJIMYECTBO IOBTOPSAIOLINXCS
AJIEMEHTOB.

JlaHo JnepeBO NBOMYHOrO Tmoucka. Ecimu B JepeBe 4YEeTHOE KOJUYECTBO
JIUCTHEB, TO 3aMEHUTH KBaJpaTaMu BCE€ HE JIUCThSI, MHAY€ — BBIYUCIUTH
MIPOU3BEACHUE KPATHBIX 3 HE JINCTHEB.

Jan ¢aiin uenbix yucen. [1oayuuTs HOBBIN (ailsl, B KOTOPBIN BXOJAT YETHBIE
AJIEMEHTHI UCXOIHOTO (paiiyia, Mociie KOTOPBIX UIYT HEUETHHIE.

Jana mnocnenoBarenbHOCTh LeENbIX uucen, (0 — TmNpHU3HAK KOHIA.
CdopmupoBaTh BEKTOp M3 DJIEMEHTOB IOCIEAOBATEIILHOCTH W €CJIH OH
CUMMETPUUYEH, TO TMPOAYOIUpPOBaTH BCE DJJIEMEHTHI C KpaTHbBIM S
npousBeaeHueM udp.

JaHa mocnenoBaTeNnbHOCTh MHenbix uucen, (0 — m0Opu3HAK KOHIA.
CdopmupoBaTh JIeK W3 3JIEMEHTOB MOCJIEI0BATEILHOCTH U TOCJIE KaXKI0TO
YETHOTO JIEMEHTA BCTABUTh HOBBIN, paBHBINA CyMMe ero 1udp.

Jana mnocnenoBarenbHOCTh UeNbIX uucen, (0 — TmNpHU3HAK KOHIA.
CdopmupoBaTh MHOXKECTBO M3 JJIEMEHTOB TocienoBaTeibHOCTU. Eciu
3aIaHHBIN AJIIEMEHT HE BXOJIUT B MHOXKECTBO — TO YJaJUTh M3 HETO BCE HE
MPOCTHIC DJIEMEHTHI.

PeanuzoBate aniroputm ®dnoiiaa.

10.Peanu3zoBath 00xo01 rpada B riayOuHy.

Tunosble 3aJaHus VISl CAMOCTOSATEIbHOM PadoThI

Jlan maccuB cTpok. HallTu KOIM4eCTB CTPOK, ITEpBasi MOJIOBUHA KOTOPBIX CONEPKUT

OykBy A.

2. Jlan mMaccuB cTpok. HaliTh HOMepa CHMMETPHUYHBIX CTPOK.
3. lan MaccuB cTpok. HaiiTu komudecTBo CTpOK, B KOTOPBIX HE BeTpeuaeTcs: OykBa O BO

BTOPOM ITOJIOBHHE.

4. Jlan MaccuB cTpok. Ecnu 1mmmHa CTpOKM Y€THA, TO YAAINTH 2 CPEIHUX CUMBOJIA, MHAYE

— YAAIUTh 3 CPeIHUX CUMBOJIA.



5. lan maccuB cTpok. Eciii cTpoka CMHMMETpUYHA, TO BCTABUThH B HA4YaJIO CTPOKH !!!,

HHa4C — YJAJIUTh 2 CHMBOJA C KOHIIA.

6. [lan maccuB ctpok. Eciu B cTpoke ecth X0Ts 061 1 1iudpa, To 3aMEHUTH Bce UQPHI Ha

* MHaue — 3aMEHUTH BCce OYKBBI HA MPOOETIBI.

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

— BCTaBUTH B HAYAJIO U KoHerr !!!

8. Jlan maccuB ctpok. Eciu B cTpoke He 60sblie Tpex OyKB, TO YAAIUTh Kaxayo OyKBy.

9. lan maccuB cTpok. Ecnu cTpoka cuMMeTprUYHa, TO 3aMEHHUTH Bce UG PbI Ha TIpobert,

HHa4YC — YAAJIUTh BCC TOYKHU.

10. Haiftu npousBeieHre IEPBOM U MOCEeIHEH U PHI YeTHIPEX3HAYHOTO YK CIIa

(ykazarenmn).

11.
12.

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

19.
20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

Haiitu cymmy nByX cpeHuX HU(P 4eThIPEX3HAYHOT O yucia (yKazaTeln).

JlaHbl KOOPAMHATHI TPEYroJbHUKA. BBIUNCINTD IEpUMETP U IUIOLIA/b TPEYroJbHUKA
(ykazaremnn).

Janbl K03 GUIMEHTH KBaJJpaTHOIO YPaBHEHUS. BeIUMCINTD KOPHU YpaBHEHUS
(ykazaremnm).

Haiitn cymmy nudp TpexznauHoro uucia (ykazaTesn).

Haiitu cpeanee apupmernyeckoe Tpex LEIOUNCIEHHBIX 3HAUYeHUH (yKa3aTenn).

JlaHo nBa Tpex3HauyHbIX yMciaa. HaiiTu cymMmy ux nepBbIX LU(P U POU3BEICHHUE
cpennux uudp (ykasarenn).

JlaHo HaTypaJibHOE NATU3HAYHOE Yncino. HaliTh ocTaTok OT JesieHusl CyMMBI €ro Hudp Ha
3 (ykazarenm).

Jlanbl 2 HaTypanbHbBIX LEIbIX uncia. HaliTu cpeanee apugmeTnueckoe ux NocaeHUX
mudp (ykazarenn).

HaiiTu HanMmeHblIee U3 Tpex LEbIX uyncen (yKa3aTein).

JlaHo 2 Tpex3HauHBIX HaTypaJbHbIX yKcia. OnpeaenuTs 4To OoJblIe: cyMMa IUGpp
NEpBOIo YKCia WIK KBajpaT cpeHel nugpsl BToporo(ykasaTenn).

JlaHbI TpH LIENOYHCIICHHBIX 3HaUeHHs. Berauciuts max(a, b*c)+min(c, a-b) (ykazarenn).
Jlano nenoe yersipex3HauHoe uncio. Haiftu npousBenenue ero nudp KpaTHoeix 3
(ykazaremnm).

Jano HaTypanbHOe uncio. Hailtu konmdecTBo ero yeTHsIX QP (yKazaTenn).

Jano natypanbHoe X. Ecnu X<100, To 3ameHuTs ero kBagparom. Eciu x ot 100 mo 200,
TO MOJY4YUTh OCTaTOK OT JeneHusd ero Ha 10. Eciu x ot 201 no 500, To yBennuuTs ero B

3 paza. Ecau x Gonbiie 500, TO yMEHBIIUTH €70 Ha 3aJaHHOE 3HaueHHE (yKa3aTenn).

Jlan nuHamMHM4yecKMi MaccuB HeNbIX uMcen. Eciim OH cMMMeTpuYeH, TO 3aMEHUTh BCe
HEUeTHBIE JIEMEHTHI UX KBaJpaTaMH, HHAuY€ — 3aMEHHUTh BCE OTPHUIIATEIbHBIE JIEMEHTHI
UX MOJYJISIMH.

Jlan nuHaAMH4YECKM MaccuB LIENBbIX yncenl. Eciu OH ynopsiiodeH IO BO3PAacTaHUIO, TO
BBIYUCIUTH POU3BEICHUE DJIEMEHTOB Ha HEUETHBIX MO3UIMAX, HHAYE — CYMMY KpaTHBIX
3 DJIEMEHTOB.

Jlan TMHAMUYECKHUI MAacCUB LENBIX YUCEIl. 3aMEHUTH BCE AJIEMEHTHI HAa YETHBIX MO3UIMSIX
Ha 3Ha4YeHre max-min.

Jlan ntuHaAMUYECKU MacCUB LiebIX uncenl. HaiiTu cyMMy 3716 MEHTOB, Y KOTOPBIX CTapiias
nudpa kpatHa 3.

JlaH TMHAMHWYECKHII MAacCHB LIEJIbIX YUCENl. 3aMEHUTh BCE 3JIEMEHThI C HEUETHOM CyMMOM
uugp Ha 3aJJaHHOE 3HAYEHUE.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.
47.
48.
49.

50.

Jan nuHaAMUYECKWA MacCHUB IeNbIX uyuced. Ecnu oH ymopsaoueH 1o yOBIBaHHIO, TO
3aMEHUTh BCE HEUYETHBIC 3JEMEHTHI KBAJPATOM 3aJJaHHOIO YHUCIIA, MHAYE — BBIYUCIUTH
CyMMYy HE KPAaTHBIX 5 3JIEMEHTOB.

Jlan nUHAMUYECKW MacCUB IIeNIbIX 4YHCeld. BBIYUCIUTH cpefaHee apupMETHUECKOe
AJIEMEHTOB, C HEYETHBIM KOJIMYECTBOM ITHQD.

JlaH IMHAMWUYECKUH MACCUB LEJbIX YHCEN. BBIYMCIAUTH KOJHMYECTBO 3JIEMEHTOB C
HEMpOCTON CyMMOM Ludp.

Jlan nTuHaMU4ecKuil LIeJIOUNCIIEHHBIN IBYMEPHBIN MacCUB. 3aMEHUTH BCE IIPOCTHIE
AJIEMEHTHI BBILIE IVIABHOW TUArOHAIN UX KBaJIpaTOM.

JlaH AMHAMUYECKUN LIEJIOYUCIICHHBIN ABYMEPHBINA MacCUB. BrIBECTH 3HaU€HUs BCEX
AJIEMEHTOB C KpaTHOU 3 CyMMO# mudp, pacroyioKeHHbIE HIKE TJIaBHOM JTUArOHAaIIH.

JlaH quHaMU4eCKUil IBYyMEPHBIM MAacCHUB HENbIX Yrcel. s Kax 10l CTpOKH MPOBEPUTH €€
CUMMETPUYHOCTb.

Jlan nuHaMu4ecKuii JByMEPHBIA MacCUB LIeJbIX yncen. HallTh MakcuMasbHBIN 3JIEMEHT B
KaXJIOW CTPOKE.

Jan nuHaMuUYecKuil IBYMEpHBI MAacCUB LIENbIX 4YUCel. BbUMCINUTH MpOU3BEIEHUE HE
MPOCTHIX DJIEMEHTOB BbIIIIE TOOOYHON AHArOHAIH.

Jlan nuHaMuUYecKHil ABYMEpPHBIN LIEJTOYMCIECHHBIM MacCUB. 3aMEHUTh BCE JJIEMEHTHI C
MIPOCTOM CYMMOM MH/IEKCOB Ha 3aJJaHHOE 3HAYECHUE.

Jan nuHaMuuyeckuil ABYMEpHBIM MACCHB LEIbIX yuced. Jias Kakaol CTPOKM HaWTH
MIPOU3BEJICHNE KPATHBIX 3 3JIIEMEHTOB.

Jan nuHaMu4YecKuil IByMEpHBIM MacCuB LENbIX yncen. st Kak 10l CTPOKU MPOBEPUTH €€
Ha YIIOPSA0YEHHOCTD.

JlaH AByMepHBI NMHAMHUYECKU MacCHB. /[ KaKII0M CTPOKM MaTpPHULbl 3aMEHUThH BCE
HEUYETHBIC 3JIEMEHTHI HA 3HAYEHUE MAKCUMAJIbHOIO 3JIEMEHTA B 3TOM CTPOKE.

Jano 1Ba TByMEpHBIX TMHAMUYECKUX MacCuBa. [{71s1 Kak10M CTPOKH MAaTPHUIIbI BHITIOJIHUTD
CIICAYIOIINE NEHCTBHS: €CJIM CyMMa JJIEMEHTOB i-Oi CTPOKH TEPBOM MaTPHIIBI OOJIbIIE
Ha4YaJbHOrO AJIEMEHTA 3TOW K€ CTPOKH BTOPOM MATPHUILIbI, TO YBEIUYUTHh BCE DJIEMEHTHI
CTPOKH IEPBOM MAaTPHIIbI HA 3aJaHHOE 3HAUYCHHUE, HHAUE — OOHYJIMTh BCE DJIEMEHTHI B -0
CTPOKE BTOPOW MATPHIIBI.

Jano 1Ba TByMEpHBIX TMHAMUYECKUX MacCuBa. [{J1s1 Kak10M CTPOKH MAaTPHUIIbI BHITIOJIHUTD
CIeNyIOINUe NEHCTBUS: B TOW CTPOKE, TJIe MPOU3BEIECHNE YETHBIX IJIEMEHTOB OOJIbIIIE,
3aMEHUTh BCE KPATHBIE 3 3JIEMEHTHI Ha 3aJJaHHOE 3HAUCHHE.

JaHo aBa IByMEpHBIX TMHAMUUYECKUX MaccuBa. /{1151 KaXk10M CTPOKM MATPHULIbI BHITOJIHUTD
CIIETyIOIINE ICHCTBUS: €CIM CyMMa 3JIEMEHTOB i-Oi CTPOKH TEPBON MAaTpHIlbl OOJIbIIE
CYMMBI 3JICMEHTOB I-0#f CTPOKH BTOPO# MATPHIIbI, TO OOHYJIUTH BCE HEYETHBIC SJIEMEHTHI
B i-0#i CTpOKE MepBOil MaTPHUIIBI, HHAYE — OOHYJIUThH BCE HEUETHBIC DJICMEHTHI B -0l CTPOKE
BTOPOW MaTPULIBI.

Haiit cyMMy 4eTHBIX 3JIEMEHTOB OJHOHAMPABIEHHOTO CITHUCKA.

Haiitn MakcuManbHbIN 3JIEMEHT OJHOHANPABIIEHHOTO CIIKCKA.

Haiitu nmpousBeeHre 21eMEHTOB OJHOHATIPABIEHHOTO CIHCKA, Y KOTOPBIX cymMma 1udp
YeTHa.

3aMEHUTh BCE OTPUIIATENbHBIE 3JIEMEHTHI OJIHOHAIMPABICHHOTO CIUCKAa UX MOJYJEM, a
MOJIOKUTENBHBIE — KX KBAJIPATOM.

YMEHBIIUTh BCE AIEMEHTHI OJHOHAINPABICHHOTO CIHUCKAa HAa 3HAYEHHWE MAKCUMAJIbHOTO
3JIEMEHTA CITUCKA.

HaiiTi KOIM4ecTBO YETHBIX DJIEMEHTOB, KOTOPBIE OOJIbIIE CpeaHEro apupMeTHIECKOTro
BCEX AJIEMEHTOB OJIHOHAIIPABJIEHHOTO CITHCKA.
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3aMeHHTH BCe KpaTHBIC 3 2JIEMEHTHI CIMCKA Ha 3HAYCHHE Max-Min B 0THOHAIPABICHHOTO
CIIHCKE.

JlaHno 2 onHOHAINpaBIEHHBIX CHUCKa HeNbIX uyucen. ChopMHpOBaTh TPETHHl CIHCOK, B
KOTOPBIN BXOJAT TOJIBKO HE IPOCTHIE DJIEMEHTHI U3 UCXOIHBIX CIIUCKOB.

JlaHo 2 ogHOHANpPAaBIIEHHBIX CIMCKA LEbIX yncen. [IpoBepuTh UX Ha paBEHCTBO.

JaHo 2 opHOHampaBIEHHBIX cHHCcKa Hedblx uucel. ChopMupoBaTh TpETHl CIHCOK,
COCTOSIIIIMN U3 3JIEMEHTOB, KOTOPbIE IPUCYTCTBYIOT B 000MX CIIUCKAX.

JlaHo 2 ogHOHAIPABJICHHBIX CIHCKA IENBIX YKcel. B mepBbIil CIUCOK J00aBUThH B KOHEI]
BCE JJIEMEHTBI BTOPOT'O CIIUCKA.

JlaHo 2 ojHOHAIpaBJIEHHBIX CIIKMCKA LIEIBIX YUCedl. BCTaBUTh B KOHEL BTOPOro CIMCKaA TeE
AIIEMEHTHI IEPBOTO CIUCKA, KOTOPbIE OOJIbIIE MAKCUMAIILHOTO 3JIEMEHTa BTOPOT'O CITUCKA.
JlaHo 2 ofHOHANPAaBIEHHBIX CIIMCKA LEIbIX YUCEI. 3aMEHUTD BCE DJIEMEHTHI C HEYETHBIM
KOJIMYECTBOM I (p U3 MEPBOTO CHKCKA HA 3HAYCHHUE Max-Min BTOPOro CIUCKa.

Jlan OIHOHAIPABIICHHBIM CIMCOK LENBIX 4YHCEN. YJAIUTh U3 HEr0 BCE KpaTHbIE 3
JJIEMEHTHI.

Jlan onHOHamNpaBIEHHBIM CIMCOK LENbIX 4YKceld. BcTaBUTh mocie KaKkaoro 4eTHOIo
3JIEMEHTA HOBBII 3JIEMEHT, PaBHBIM cymMMe ero uugp.

JlaHo 2 ofHOHANPaBIEHHBIX CIUCKA LEebIX ynucen. Ilocne kakaoro HeueTHOro 3JIeMeHTa
IIEPBOTO CIMCKA BCTABUTH HOBBIN JIEMEHT, PAaBHBI MaKCUMAJIBHOMY JIEMEHTY BTOPOTO
CIIMCKaA.

Jlan oJHOHAIpaBJIEHHBIM CIMCOK LENbIX 4ucend. OTcOpTUpOBaTh €ro MO BO3PACTAHHIO
JJIEMEHTOB.

JlaHo 2 opHOHAIpaBJIEHHBIX CIHCKA LEJIbIX YMCel. YJIalIuTh U3 MEPBOTO CIIMCKAa BCE
AIIEMEHTBHI, OOJIBIINE CPETHETO apU(PMETHIECKOTO FIIEMEHTOB BTOPOTO CITHCKA.

Jlan opHOHANpaBJIEHHBIM CHOUCOK LEnbIX uyucen. IIpoay6nupoBarh B HEM BCE MPOCTHIE
AJIEMEHTBI.

JlaH OHOHANPABICHHBIN CIIACOK ILIEJIBIX YHUCEN. Y TAIUTh U3 HEro BCE HECOBEPIICHHBIC
AJIEMEHTBI, @ COBEPIIEHHBIE 3JIEMEHTHI POTyOINPOBATS.

PexypcHBHO 3aMEHUTH BCE AIIEMEHTHI OJHOHANPABICHHOIO CIIMCKA, PaBHBIC X, HA X 1.
PexypcHBHO 3aMEHUTH BCE YETHBIE 2JIEMEHTHI OJJHOHAIIPABIEHHOT O CIMCKA UX KBAIPaTOM,
a HEYETHBIE — MOJIYJIEM.

PexypcHBHO HaliTM CyMMY YETHBIX 3JIEMEHTOB OJHOHAIPABICHHOI'O CIIHCKA.

PekypcMBHO HaWTH KOJIMYECTBO OJJIEMEHTOB OJHOHAIIPABICHHOIO CIIMCKA, DPAaBHBIX
3aJaHHOMY 3HAYEHHUIO.

PexypcHBHO HalTH MaKCUMAaJIbHBIN DJIEMEHT OJHOHAIIPABIEHHOIO CIIUCKA.

PexypcHBHO HaliTU MUHUMAJIBHBIN YETHBIM DJIEMEHT OJHOHAIIPABIEHHOIO CIIUCKA
PexkypcuBHO HaliTH IPOU3BEACHNE KPATHBIX 3 2JIEMEHTOB OJJHOHAIIPABJICHHOIO CIIMCKA
PexypcuBHO HaliTH CyMMY IIPOCTBIX 3JIEMEHTOB OJHOHAIIPABIEHHOTO CIIUCKA
PexypcuBHO 3aMEHUTb BCE COBEPILICHHBIE JJIEMEHTHl OJHOHAIIPABIECHHOIO CIIUCKA
3a1aHHBIM 3HAYCHHUEM.

Jlan nByHampaBlIeHHBIH CIHCOK LenbIX uucen. HailiTu cpennee apudmernyeckoe ero
IIPOCTHIX DJIEMEHTOB.

Jlan AByHaIlpaBJIEHHBIN CIHMCOK IIEJIBIX YUCEN. 3aMEHMTh BCE DJIEMEHTBI, KOTOPHIE HE
IPEBOCXOJIAT CPEHEr0 apu(PMETHYECKOTO Ha 3HAaYeHHe Max-min.

Jlan nByHanpaBIIeHHBIN CIMCOK LENbIX Ynces. HallTu Konn4ecTBO 3JIEMEHTOB, y KOTOPBIX
PaBHBIE COCEIN.

Jlan nByHanpaBIeHHBIN CIMCOK LENbIX yKcesl. HallTh npon3BeieHre YeTHBIX 3JIEMEHTOB,
JI0 KOTOPBIX PACIOJIOKEHbI HEYETHBIE.



78. Jlan nByHanpaBiIeHHBIN CIUCOK HEIbIX Yuces. HallTi cyMMy MPOCTBIX 3JIEMEHTOB, MOCIIE
KOTOPBIX UAYT HE IIPOCTHIE.

79. laH nByHAIpaBICHHBIN CIHMCOK HENbIX 4yucen. OnpenenuTs, eCTh JIM B HEM XOTsS Obl 2
OJIMHAKOBBIX JJIEMEHTA.

80. lan nByHampaBJICHHBIM KOJIBLEBOH criucok. HallTu Koln4ecTBO 371€MEHTOB, Y KOTOPBIX
paBHBIE COCENH

81. lan nByHaIpaBIeHHbIN KOJBIEBON CTUCOK. HaliTH CyMMy YETHBIX 3JIEMEHTOB, J0 U MTOCTIe
KOTOPBIX PaCIIOIOKEHBI HEUETHBIE JIEMEHTHI

82. JlaH KOJIbILIEBO IByHANPaBICHHBIN CIIUCOK. 3aMEHHUTD BCE MIPOCTHIE 3JIEMEHTHI, 710 U TTOCTIe
KOTOPBIX PACIIOJIOKEHBI HE IIPOCTBIE HA CYMMY UX COCENEH

83. [lan nByHanpaBIIEHHBIN KOJIBIIEBOU CITUCOK. Y JAIUTh U3 HETO BCE YETHBIC AJICMEHTHI.

84. ]lan nByHanpaBJICHHBIN KOJIBIIEBOU CITUCOK. [IpoayOaupoBaTh B HEM KaXIblid HE MPOCTON
3JIEMEHT.

85. /lan AByHaIpaBJIeHHBII KOJIbLIEBOM CIHMCOK IIEJIBIX 4Kcel. BCTaBuTh mepen KaxabiM He
COBEPIICHHBIM 3JIEMEHTOB HOBBIH JIEMEHT, PaBHBIN KOJIUYECTBY €ro udp.

86. /lan nByHampaBiICHHBIH KOJBIEBOM CHHCOK. YJAIUTh M3 HEr0 BCE IOJOKUTEIbHBIC
9JIEMEHTBI C HEYETHON CyMMOi udp.

87. Jlan AByHaIpaBJICHHBII KOJBLIEBON CHHCOK. BCTaBUTH MEXAy Ka)KIOW Mapoil paBHBIX
3JIEMEHTOB HOBBIM 3JIEMEHT, PABHBIM UX CyMME.

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

89. [lano nepeBo aBouyHOro noucka. Haiitu mpousBeneHue KpaTHbIX 3 3JIEMEHTOB

90. /lano nepeBo ABOMYHOrO Moucka. HalTu Koi-BO He KpaTHBIX 5 3JIEMEHTOB

91. JlaHo nepeBo ABOWYHOTO MOMCKA. HaliT ero MUHIUMATbHBIN 3JICMEHT

92. Jlano nepeBo ABOWYHOTO MOMCKa. HaliTh KOJI-BO JINCTHEB

93. laHo nepeBo JBOMYHOTO MoucKa. HaiiTi cymMy ero He THCThEB

94. JlaHo nepeBO TBOMYHOTO TIOMCKA. 3aMEHUTH BCE YETHBIC DJIEMEHTHI X KBaJIpaTaMu

95. Jlano nepeBo ABOMYHOTO Noucka. Haiitu cpenHee apudpmeTnieckoe HEUEeTHBIX JIEMEHTOB

96. /laHo nepeBo ABOWYHOTO MOMCKA. HaliTh KOJI-BO HE MPOCTHIX JIHCTHEB

97. Nano nBomvHOe jaepeBo. Ecim KONMMYECTBO JHMCTHEB HE MPEBOCXOIUT KOJIWYECTBO HE
JUCTHEB, TO YBEJIMYUTh BCE YETHBIE y3JIbl B 2 pasa.

98. Jlano nmBomvHOE JepeBo. Eciu cymMma KpaTHBIX 3 JJIEMEHTOB JepeBa OOJIBIIE CYMMBI
YETHBIX JIEMEHTOB JIEPEBA, TO YMEHBIIUTh BCE KpaTHbIE 3 3JIEMEHTHI B 3 pa3a.

99. lano nBouuHoe JnepeBo. Ecimm cpenHee apugmernyeckoe BceX JIMCTBEB JIepeBa He
MPEBOCXOIUT 33JaHHOTO 3HAUEHUS, TO HATH CYyMMY HE JINCThEB.

100. JlaHo nBouMuyHOE AepeBO. 3aMEHUTh BCE KpaTHbIE 3 JJIEMEHTHl Ha 3HAYECHHE
Pa3HOCTHU KOJI-Ba JINCTHEB U HE JINCTHEB.

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

102. Hano nBonuHoe nepeBo. Ecnu cymMa JIUCTBEB JiepeBa NMPEBOCXOAUT YIBOSHHBIN

MaKCHUMAaJIbHBIN 3JIEMEHT, TO BHIUUCIUTH POU3BEICHUE YETHBIX JIUCTHEB, HHAUE - CYMMY
HEUYETHBIX JMCTHEB.

103. Jano nBomuHoe nepeBo. Ecnu ofIiee Koi-BO 3J1€MEHTOB JepeBa He OoJblle
MUHHMAaJIbHOTO 3HAUEHHSI, TO YBEIMUUTH BCE HEUETHBIE 3JIEMEHTHI B 2 pa3a, a BCe YETHBIE
- YMEHBIINTH B 2 pa3a.

104. JlaHo IBOMYHOE /AEpeBO. 3aMEHHUTH BCE DIIEMEHTHI, KOTOPbhIE OOJBIIE CPEIHEro
apu(METHIECKOTO Ha 33/IaHHOE 3HAYCHHUE
105. Jan daiin nenbix yucen. BeiBectu conmepkumoe ¢aitna Ha 3KpaH U HAWTH ero

MAaKCHUMAaJIbHBIN AJIEMEHT.
106. Han daiin nensix yncen. HailTu cymMMy 4eTHBIX AJIEMEHTOB (aiina.



107. Han ¢aiin nensix umcen. HaliTu mpousBeneHUE TOJIOKHUTEIBHBIX JJIEMEHTOB

daiina.

108. Han ¢aiin nenbix ymcen. HallTm KoJAMYECTBO 3JEMEHTOB, B 3allMCH KOTOPBIX
BCTpeuaeTcs nudpa 3.

109. Jan daiin nenpix yrcen. HaliTi KOMMYECTBO AIEMEHTOB C YETHOW CyMMOU ITUQD.

110. Han ¢aitn nensix uucen. HalTw mpousBeneHHe KpaTHbIX 3 M HE KPaTHBIX 5
HIIEMEHTOB.

111. Han daitn nenprx yucen. HalTu KOMMYECTBO 3IEMEHTOB, OOJBIIMX CPETHETO
apru(METHIECKOTO.

112. Han ¢aiin nenpix umcen. 3amucaTh B HOBBIM (paiil BCe YETHBIE SJIEMEHTHI
HCXOJIHOTO.

113. Han daiin menbix yucen. 3amucaTh B HOBBIA (haliyl DJIEMEHTBI HCXOIHOTO,
OKaHYHMBAOIIMECs Ha 3.

114. Han ¢aiin mensix yuces. 3amucarh B HOBBIN (Dailyl BCE COBEPIICHHBIC YJIEMEHTHI
UCXOJIHOTO.

115. Jan daiin nenpix yrcen. Co3aath HOBBIN (haiii, KK 2JIEMEHT KOTOPOro paBeH
cyMMe nudp 37IeMeHTa HCXOAHOTO (aiia.

116. Jan daitn uensix uucen. 3amucaThb B HOBBIA (Daiim Bce 3JIeMEHTHI, OOIbIIHE
cpeaHero apu(pMETHUECKOTO HIEMEHTOB HCXOTHOTO (aiia.

117.

118. Hano 2 daiina uensix yucenl. 3anucath B HOBBIM (Daiinm Bce 3IEMEHTHI MEPBOTO,

OoJbIIMe cpelHero apupMETHUYEeCKOro 3JIEMEHTOB BToporo daiina. M Bce aieMeHTHI
BTOPOT0, MEHBIINE MUHIMAIBHOTO 3JIEMEHTA IEPBOTO (aiina.

1109. Han ¢aitn nensix uucen. [lomydnts HOBBIM (aily, B KOTOPOM HWAYT CHadaja
OTPHIIATENIbHBIC JIEMEHTHI HCXOAHOTO (paiiina, TOTOM — MOJIOKUTEIbHBIE.

120. Jan ¢aiin nensix yncen. [loayuuTs 1Ba HOBBIX (aiiyia — OAMH C YETHBIMU YHCIIAMU,
OJIMH — C HEYETHBIMH.

121. Han daitn nensix yucen. Ilepenucars B HOBBIM (haiil BCe HE COBEPIICHHBIC
AJIEMEHTBI HCXOHOTO (paiiyia, pacroI0KEHHbIE Ha IPOCTHIX MO3ULIMAX.

122. Han daitn menbrx umcen. BuiBecTH Ha 5KpaH Pa3HOCTH MEXKIY COCEIHUMH
alieMeHTaMu (Qailiia (mepBbIi-BTOPON, TPETUNH-UETBEPTHIN )

123. JlaH BEKTOp 1IeNbIX YKcesl. Y BEIUYUTh BCE YETHBIE 3JIEMEHTHI BEKTOpa B 2 pa3a

124. Jlan BeKTOp LENBIX 4YMCEN. YBEIMYUTh BCE DJJIEMEHTHI BEKTOpPA HAa HMCXOJHOE
3Ha4YeHHE TIEPBOro IeMEHTa (MCIOJIb3Ysl UTEPATOPhI)

125. JlaH 1enoYnCIeHHBI BEKTOp. YBEIMYHUTHh BCE 3JIEMEHTHl BEKTOpa Ha 3HAUYCHHE
MUHHUMAJIBHOTO 3JIEMEHTA

126. JlaH 1eNOYMCIICHHBIH BEKTOp. YBEJIWYUTh BCE YETHBIE YHUCIAa Ha HMCXOJHOE
3HAUEHHUE MEPBOI0 YETHOTO YNCIA B BEKTOPE

127. JlaH 1eno4nCIeHHbIN BEKTOP. Y BEIUYUTD KaK/IbIM JIEMEHT BEKTOpA B 5 pa3, 3aTemM
HATH MakCUMaJbHOE 3HAYCHHE B BEKTOPE U JOOABUTH €r0 B KOHEII

128. JlaH BEKTOp LENBIX YHUCENl. YMEHBIIUTh BCE JJIEMEHTHl BEKTOpa Ha 3HAUCHUE
CYMMBI YETHBIX 3JIEMEHTOB.

129. Jlan BekTop 1enbIx uncen. J1o0aBuTh B KOHEIl BEKTOPA 2 HOBBIX 3HAYCHUS: CYMMY
KpPaTHBIX 3 3JIEMEHTOB BEKTOpa M KOJMYECTBO HEUETHBIX 3JIEMEHTOB B UCXOJHOM BEKTOPE

130. JlaH BeKTOp LIE€TbIX YKcesl. 3aMEHUTh BCE KpaTHBIE 3 3JIEeMEHThI Ha 3HaYEHHE CYMMBI
KPaTHBIX S5 AJIEMEHTOB

131. JlaH BeKTOp 1IeNIbIX YKCeN. Y TaUTh U3 HETO BCE YETHBIE 3JIEMEHTHI



132. JlaH BEKTOp MENBIX Yhced. YJAIUTh U3 HEro BCE AJIEMEHTHI C MPOCTOM CYMMOM
dp

133. JlaH BEeKTOp LEbIX yucel. BecTaBuTh MOCie Ka)XJA0ro Y€THOrO 3JIEMEHTa HOBBIN
AJIEMEHT C 33/1aHHBIM 3HAYEHUEM.

134. JlaH BEeKTOp 1LenbIX Yncell. BeTaBuTh nepen KakIbIM IPOCTHIM 3JIEMEHTOM HOBBIN,
paBHBII cymme ero nudp

135. Jan Bektop nenbix uyncen. Ilpomy0naupoBaTe B HEM BCE AIIEMEHTBI, KOTOPBIE
OosblIe CpeHero apu(pMETUYECKOT0 HCXOAHOTO BEKTOPa U YJAIUTH T, KOTOPhIE MEHBIIIE

136. Han Bexrop nenbix yucen. [Jano K, L (0<=K<=L<v.size()). I3MeHUTh TOPSIIOK
AJIEMEHTOB BEKTOPA MEXKIY JIEMEHTaMU, PACIIONI0KEHHbIMU Ha no3uuusax K u L

137. Jlan BeKTOp LENbIX 4MCEN. Y IaIUTh BCE DJIEMEHTBI, KOTOPHIE HE IPEBOCXOMIST
pasHHIly max-min

138. Han Bektop menblx uucen. [IpoayOmupoBaTh KaXAblid MPOCTOM 3JIEMEHT C
HEYETHOW cyMMou 1udp

139. JlaH BEKTOp LIEJIbIX YUCEIl. Y TATUTh U3 HETO BCE JIEMEHTHI, KOTOPBIE MPEBOCXOIST
YABOEGHHOE 3HAUYE€HNE MUHUMAJILHOTO 3JIEMEHTA.

140. Jlan BekTOp 1enbIX yrces. BcTaBuTh nepes KaxIbIM HE COBEPILICHHBIM JIEMEHTOM
HOBBIW, paBHBIN YTPOCHHOMY MaKCUMYyMY.

141. 3anoiMHUTh JeK YETHBIM KOJMYECTBOM LIEJIbIX YMCEN U 3aTeM BBIBECTH CHayala
BTOPYIO MIOJIOBUHY, a 3aT€M MEPBYI0, COXPaHss MOPSAIOK SJIEMEHTOB.

142. 3anoMHUTh JeK YETHBIM KOJIMYECTBOM LIEIBIX YHCENl M 3aTeM BBIBECTH CHayala
MIEPBYIO TIOJIOBUHY B 0OPaTHOM IOPAJIKE, a 3aTEM BTOPYIO IOJIOBUHY B 00OpaTHOM MOPSAKE.

143. Han nex uenbix yucen. CrnenaTb €ro CUMMETPUYHBIM J00AaBUB B KOHEI[ €T0
AJIEMEHTBI, PACIIONOKEHHbIE B 0OPaTHOM MOPSIIKE

144. Jan ek uensix yncel. [IpoBeputs ero Ha CUMMETPUYHOCTD

145. Hcnonp3oBathk A€k A 3alIM(POBKU CTPOKU TEKCTa MO MpaBMIly: Kaxaas OyKBa
3aMeHsIeTCs ClelyIolIel 3a Hell yepe3 OHy 10 aln(aBuTy.

146. Jlana  mocnenoBaTeIbHOCTh  IIENIBIX ~ YWCEd, OKaHYMBAIOIIAACid  HYJIEM.
CdopmupoBaTh Ha €€ OCHOBE MHOKECTBO. BhIBeCTH B Havasie MOJI0XKUTENIbHbIE 3HAUEHUS,
OTCOPTUPOBAHHbBIE 110 BO3PACTAaHUIO, a 3aT€M — OTPHULATENIbHbIE, OTCOPTUPOBAHHBIE I10
yOBIBaHUIO.

147. NmeeTcss MHOXKECTBO, COAEpKAllee HaTypajdbHbIE 4YHCIA W3 HEKOTOPOIo
nuarnazoHa. CGopMHUpOBaTh J1Ba MHOKECTBA, EPBOE M3 KOTOPBIX COJAEPKHUT BCE MPOCTHIE
qucila U3 JAHHOTO MHOKECTBA, & BTOPOE — BCE COCTABHBIE.

148. ITycts 3amaHa MOCIIENOBATEIBHOCTh CHMBOJIOB, BBOJMMBIX C KIJIABHATYPHI.
[Tpru3HakoM KOHIA MOCNIEI0BATEIBbHOCTH ABIsieTcsl BBOA #. Heo0XoaMMO BBIICHUTH, BCE
JM TPONHCHBIE JATUHCKUE OYKBBI BXOJAT B ATOT TEKCT. Ecam 3TO Tak, TO BBIBOJUM
coobuieHne «BXxoasT Bcey, MHa4Ye BRIBOAUTCS 2 CIIUCKA: TeX OYKB, KOTOPHIE BXOAT, U TEX
— KOTOPBIE HE BXOJST

149. 3amanbl 2 MHOKECTBA IENBIX uncel. BriBecTH UX o0benInHEHUE, TepecevyeHrue 1
pPa3HOCTb.
150. [Tycte 3amaHa MOCIENOBATENFHOCTh CHMBOJIOB, BBOJMMBIX C KIJIABHATYPHI.

HpI/ISHaKOM KOHIIa ITOCJIACI0BAaTCIBbHOCTH SABJIACTCA BBOJ #. HCOGXO,I[I/IMO BBISICHUTDb KaKUX
6YKB B TEKCTE OOJBIIE: TJIACHBIX MJIHA COTJIACHBIX

151. PeanuzoBath 00xo/ rpada B rioyOuHy.
152. PeanuzoBath 00xo/ rpada B mupuHy.
153. PeammzoBath anroputm JledKcTphl

154, PeaimmzoBarts anroputm ®noiiga



3a4eTHO-3K3aMEeHAIlMOHHbIE MaTepuajbl [Jsi NPOMEKYTOUHOI

(3x3ameH/3a4eT)

©ooNOORWDNE

Bonpocsl i1 NOATOTOBKH K IK3aMeHY
Crpoku B C++.

NudopmarimoHHbie CTPYKTYPHI.

Crek.

Ouepensb.

KomnbieBas ouepenn.

JIexk.

[TocnenoBaTenbHOE U CBSI3HOE PacIpeieiCHUE TaMSTH.
OnHoHaIpaBJICHHBIC CITMCKH.

. JIByHampaBJICHHBIC CITUCKH.

10 JIBOWYHBIE AEPEBBA.

11.JlepeBbsi ABOMYHOTO MTOUCKA.
12.06X016I TBOUYHBIX JICPEBHECB.
13.®aitnbl (0OLTHE TOHSTHS).
14.Cuctema yripaBiieHUs] BBOJIOM/BBIBOJIOM.
15.MeTtku (aitnos.

16.0O1kphITHE U 3aKpBITHE (DAlIOB.
17.bydepuzanus.

18.®usnyeckue u Jorudeckue Ghaubl.
19.®aiiner 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'padsl (0O1THE TTOHATHS).
28.00xox rpada B rmyOuny.
29.00xox rpada B mupuUHY.
30.Anroput™m JlefKCTpHI.

31. AnroputMm Dnoiiaa.

aTrrecralnumn

4.2 MeToanyeckne MaTepHasbl, Onpeae/siolie Npoueaypbl OleHUBAHUSA 3HAHMH,
YMeHHi, HaBBIKOB M (MJIM) ONBITA [EeATEJbHOCTH, XaPaKTePU3YKOIUMX ITAlbI
(opMupoBanus KOMIETEHUM I

MeToauueckue PE€KOMEHIAIUH, onpeacadaomue npoueaypsl

BBINOJTHEHHS CAMOCTOSITEIbLHBIX 3aIaHU:

3a)IaHI/Ie CUNTACTCS BBIITIOJITHECHHBIM IIPH BBIITOJITHECHUU CICAYIOIMUX YCHOBHﬁ:

— mpemocTaBieH ucxoaublii koa Ha C++ B cpene VisualStudio;

OICHUBaAHUA



— TNPOJEMOHCTPUPOBaHA PAOOTOCTIOCOOHOCTD MPUIIOKECHHUS;
— CTYZAEHT MOHUMAET UCXOIHBIN KO M OTBEYAET Ha BOIIPOCHI IO €r0 OPTaHU3aLUH.

MeTtonnyeckue PpPeKOMEHJAIMH, ONpeHe/sIioNMe TNPOUeAypPbl  ONEHHBAHMSA
KOHTPOJIbHBIX 32JaHUIi:

3aaHre CUMTACTCSl BBIIIOJHEHHBIM, €CIIM MPEIOCTABICH MCXOIHBIN TEKCT MPOrPaMMBbl,
KOTOPBII CONEpKUT He Oonee 3 CHHTAKCHYECKUX OMIMOOK, JIOTMKa padoThl MpOrpamMMbl
s dexTuBHa, MporpaMMa padoTaeT Ha JHOOBIX BXOAHBIX JTAHHBIX.

MeToanyeckue peKOMEeHAaluM, ONpee/slue NPpoueaypbl OLlCHUBAHUSA Ha 3a4eTe:

[Ipouenypa nmpomMeXyTo4HOM aTrTrecTaliyd IPOXOAUT B cOOTBEeTCTBUU C IlonoxkeHueM o
TEKYIIEeM KOHTPOJIC U MTPOMEKyTOUHOH aTTecTanuu odoydaronuxcss @I'bOY BO «KyoI'Y».

HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYYaromuxcs 1o
JTUCIUIIMHE ABIIETCS 3a4eT U 3K3aMeH. CTyIeHThl 00s13aHbl MOMYyYUTh 3a4€T B COOTBETCTBUU C
pacrucanueM 1 y4eOHBIM IIJITaHOM

®OC npomMeXyTOUHOW aTTECTAl[MM COCTOUT M3 KOHTPOJBHBIX 3aJlaHUM U 3alaHui Uit
CaMOCTOSITENIbHOM paOOThI.

3auer MO MAMCUMIUIMHE TMpecleayeT Leidb OICHUTh pPadoTy CTyAEHTa, MOJyuYeHHUe
TEOPETHUYECKUX M TMPAKTUYECKHX 3HAHUU, UX MPOYHOCTh, PA3BUTHUE TBOPUYECKOTO MBIIICHHUS,
MpUOOpPETEHUE HABBIKOB CAMOCTOSTEIbHON pabOThI, YMEHUE IPUMEHSTH IMOYyYCHHbIC 3HAHUS 151
pelieHus MpakTUIeCKNX 3a/1a4.

Pesynbrar cnaum 3adera 3aHOCUTBCS MIPENOIABATENIEM B IK3aMEHAIMOHHYIO BEIOMOCTb 1
3a4ETHYIO KHUXKKY.

OueHuBaHUE YPOBHSI OCBOCHMS JHMCLMIUIMHBI OCHOBBIBAETCS HA Kau€CTBE BBINOJHEHUS
CTYJICHTOM TECTOBBIX 3aJJaHUMN, KOHTPOJIBHBIX 3aJJaHUH U 3aIaHUI JUIsI CAMOCTOSITEIbHOU PabOTHI.

Kpurepun oneHku:

OLIEHKA «He3a4eT» BbICTABJISACTCS B CJIy4yae BbINOJHEHHS] OHOI0 U3 YCJIOBUIA:

— BbINOJIHEHO MeHee 60% caMOCTOSTENbHBIX 3aJaHHM

— BBIMOJTHEHO MeHee 60% KOHTPOJIBHBIX 33 aHHi.

OI[EHKA «3a4€eT» B ¢JIy4Yae BbINOJHEHUS YCIOBUIA:
— BBINOJIHEHO He MeHee 60% caMOCTOATEIbHBIX 3aIaHNMH
— BBINIOJTHEHO HE MeHee 60% KOHTPOJIbHBIX 3aJaHuH.

MeToanyeckue peKOMEHIALUH, ONpeNesolue Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Ipouenypa npoMeKyTOUYHON aTTECTALMU MPOXOAUT B COOTBETCTBUU C [lonoxkeHueM o
TEKYILIEM KOHTPOJIE ¥ MPOMEXYTOUHOM aTTectanuu odydatomumxcst PI'BOY BO «KyoI'Y».

Htorosoii ¢opMoii KOHTpOAs cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOy4arommxcs Mo
JUCLIUIUINHE SIBJSETCS 3a4eT M 3K3aMeH. CTyNeHTHl JOMyCKalTCd K cllade dK3aMeHa, TOJBKO
nocyie mojlydeHus 3auera no aucuuiuinae. CTyZeHThl 00s3aHbl CAaTh 9K3aMEH B COOTBETCTBUU C
pacrucaHieM M y4eOHbBIM IJIaHOM

P®OC npoMexyTOYHOM aTTecTalliM COCTOMT M3 BOIPOCOB K 3K3aMEHY, 3aaad 1o
JUCLHUIIIIMHE U PE3YyJIbTaTaM TEKYIEro KOHTPOJIS.

DK3aMeH o AMCLUHUITIMHE MpecielyeT 1elib OEHUTh paboTy CTyA€HTa 3a Kypc, [TOJIy4eHHe
TEOPETUYECKUX 3HAHWH, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHHUE MPUMEHSATH MOJIYUYCHHbIE 3HAHUS ISl pPeleHus
IIPaKTUYECKUX 3a]1a4.

dopMa MpoBEACHUS IK3aMEHA: YCTHO.

OK3aMeHaTOpy NPEJOCTaBISAETCS MIPABoO 3a7aBaTh CTYIEHTaM JONOJIHUTEIbHBIE BOIIPOCHI
10 Bcel yueOHOU mporpaMMe AUCIUILITUHBI.



PesynbTat ciaum sk3amMeHa 3aHOCUTHCS MPEenojaBaTesieM B SK3aMEHAIIMOHHYIO BEIOMOCTh
" 3aUCTHYIO KHUKKY.

OneHuBaHUE YPOBHSA OCBOCHHUS JAMCLUMILIMHBI OCHOBBIBAETCS Ha KAaYeCTBE BBIMIOJHEHUS
CTYJICHTOM 3a/IaHUM TEKYIIEro KOHTPOJIsI U OTBETOB HA BOIIPOCHI IK3aMeHa.

Kpurepun oneHku:

OlIEHKA «HEY0BJIETBOPUTEIbHO» BBICTABJISAETCA B CIy4yae BbINOJHEHHS OJHOIO M3
YCJIOBHIA:

— HENOHMMaHUE CYHIHOCTH H3JIaraeéMbIX BOIPOCOB, IpyOble OMMOKHM B OTBETE,

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

OlIeHKA «Y/I0BJIETBOPHUTEIHLHO» B CJIyYae BbINOJIHEHHUS YCIOBHIA:

— YacTUYHO OTBETHJI Ha J[Ba BOMpOca OUJieTa UM JOCTATOYHO MOJTHO OTBETHII XOTsI ObI
Ha OJJUH BOIIPOC;

— TPEeNoCTaBIeH KO, JIOTUKAa pPa0OThI KOTOPOTO BEpHa, HO COACpXKHT Oosee 5
CUHTAKCUYECKHX OIINOOK;

OCHKA «X0po1Io» B CJiy4ae BbINIOJTHECHUSA YCHOBHﬁ:

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

— JaHbl YaCTUYHBIC OTBETHI Ha JOIIOJIHHUTCIbHBIC BOIIPOCHI,

— HOpeaoCTaBJICH KOO, JIOTHKa pa6OTBI KOTOpOro B€pHA, HO COACPKUT HC bonee 5
CHHTAaKCUYCCKHUX OI_HI/I6OK;

OLIEHKA «OTJIMYHO» B CJIy4Yae BHINOJHEHHS YCJIOBHIi:

— ry0OKHe HCYEpIbIBAIONINE 3HAHUS 110 BOIIPOCaM OMJIeTa;

— JaHbl IPaBHUJIbHBIC U KOHKPCTHBIC OTBCTHI HA JOIIOJIHUTCIIBHBIC BOIIPOCHI;
— IpeaocTaBiieH paboTOCIOCOOHBIHN KO

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3J10pOBbsI BBHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH MHBAJIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUH NPOLIETYPhl OLIEHUBAHUS PE3YyJIbTAaTOB 00yUYEHUs MHBAINUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3M C UX UHJIUBUAYaJIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIs1 00YyHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBAJWAOB IIpOLIEypa OLIEHWBAHUS pE3ylbTaTOB OOYYEeHHS 1O JUCHUILUIMHE MOMKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBbsI 110 TUCIMIIMHE MpeAyCMaTpUBaeT MpeAoCcTaBleHHe HHPOpMaLUU B
dopmax, amanTHpOBaHHBIX K OTPAHUICHUSM HX 370POBBS 1 BOCTIPUSATHS WH(POPMAIIHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMU CyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

S. IlepeyeHb OCHOBHOM M /[JAONMOJHUTEJHLHOM Y4YeOHOM JIMTEpPaTypBhl,

He00X0UMOi1 1JI1 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi TUTEpaTYpA:
1. CemxBuk, P. Amroputmer HAa C++ / P. CemkBuk. - 2-¢ wusn., ucnp. - Mocksa
Hanmonansubiii Otkpeiteiii YHuBepcuter « MHTYUT», 2016. - 1773 c. : un. - bubauorp. B KH. ;
To xe [Dnextponnsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429164
2. CununbiH, C.B. OcHOBBI pa3pabOTKH MPOTrpaMMHOTO OOECIIeUeHUs Ha TpPUMEpe S3bIKa
C / C.B. Cunnup, O.U. XneiTunes. - 2-e u3A., ucnp. - Mocksa : HannonansHblit OTKpBITHINA
Yuusepcurer «MHTYUT», 2016. - 212 c. : cxem., ui. - bubnuorp. B kH. ; To ke [DIeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429186

Jl11s ocBOEHMS AUCHMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
37I0POBbSI MMEIOTCA H3JaHUs B AJICKTPOHHOM BHUJEC B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMAX
«/lanvy u «FOpaumy.

5.2 JlonotHUTeIbHASI JINTEPATypa:

1. Tananos, A.B. I'padst u anroputmsl / A.B. Tananos, B.E. Anekcees. - 2-e 3., ucmp. -
MockBa : Haumonanenbiii OtkpbeiThiii YHUBepcuter «MHTYUT», 2016. - 154 c. : un. -
bubnwmorp. B KH. - ISBN 5-9556-0066-3 ; To xKe - URL:
http://biblioclub.ru/index.php?page=book&id=428827
2. Meiiep, b. UHCTpyMeHTBI, arOPUTMBI U CTPYKTYpHI JaHHBIX / b. Meiiep. - 2-e u3n., ucnp. -
Mocksa : Hanmonanbnsiii OTkpbiThiil YHUBepcuTeT «MHTYUT», 2016. - 543 c. : cxem., ui. -
bubmuorp. B kH. ; To xe - URL: http://biblioclub.ru/index.php?page=book&id=429033
3. Teopus anropuT™MoB : 1a00paTOpHbII IpakTUKyM / MUHHCTEPCTBO 00pa30BaHus U Hayku PO,
@®enepallbHOE TOCYJAapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUYPEKICHHE BBICIIETO
oOpa3zoBanus «CeBepo-KaBkasckuil (enepanbhblii yHHUBepcuTeT» ; cocT. A.A. Bbpbikanosa. -
Crapponons : CK®Y, 2016. - 134 c. - bubmumorp. B kH. ; To xe - URL:
http://biblioclub.ru/index.php?page=book&id=467401
4. IlporpaMMUpOBaHME M OCHOBBI aJropuTMuzanuu : ydeOHoe nocodbue / B.K. 301bHUKOB,
I1.P. Mamesuy, B.M. Annudeposa, H.H. JlutBunoB ; MunHucTtepcTBo 00pa3oBaHus U HayKu
Poccuiickoit ®enepauun, PenepanbHoe areHTCTBO 1o oOpa3oBaHuIO, ['ocynapcTBeHHOE
00pa3oBaTeNbHOE YUPEKIEHHE BBICIIEro MpodeccuoHaIbHOTO 00pa3oBaHusi «BopoHexckas
roCy/apCTBEHHAs JIECOTEXHUUYECKas akajemus». - BopoHex : BopoHexckas rocyaapcTBeHHas

JIECOTEXHUUECKAs aKaJIeMHus, 2011. - 341 c. : HIL. ; To  xe -
URL.: http://biblioclub.ru/index.php?page=book&id=142309

5.3. Illepuoauyeckue U3IaHNUs:
2. baspl manaeix komnanuu «Mct Beroy» http://dlib.eastview.com
3. Dnekrponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHET-pecypchl, B TOM YK CJIe COBpeMeHHbIe NMpodeccuoHaTbHbIE 0a3bl
JAAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbuomeunwvle cucmemst (IbC):
SBC «FOPAWT» https://urait.ru/
IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

agkrwpnE



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/

IIpogheccuonanvrnvie 6azvi OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuans! nznarensctBa Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas oubnuorexa (HOb) http://www.elibrary.ru/

[ToHOTEKCTOBBIC APXUBBI BEIYIIMX 3alaIHBIX HAYYHBIX KypHAIOB Ha Poccuiickoit
nnaTQ)opMe HayuHbIX )xypHasioB HOMKOH http://archive.neicon.ru

6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
mucceprauii Poccutickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/

8.  baza naunbix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux aanusix (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. Yuuepcuretckas nnpopmanunonnas cucrema POCCUS http://uisrussia.msu.ru

ok~ owdE

HH@OPMCIZ/}MOHHble CnpasoyvHble cucmembl

1. KoucyneranT [Lmtoc - cripaBodHast mpaBoBasi cUCTeMa (JIOCTYI 10 JIOKATLHOU CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c60600n020 0ocmyna

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

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHuctepcTBO HayKu M Bbicuiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

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

5. Hudopmanumonnas cucrema "EarHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyiekuus nudpoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika nMeHu A.C. [Tymkuna
"OOGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-UH(pOpMaIMOHHBIN nTopTan "Pycckuil si3bIk" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu 1 SHIUKJIONIEUH http://dic.academic.ru/;

11. O6pazoBarenbHblii opTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpazoBanuu B Poccuiickoit denepaunu". Bornpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 00pazoeamenvhvle U UHGopmayuorusie pecypcovl Kyol'yV

1. DnexrtpoHHbIi katanor Hayunoi 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru
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http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/

4. ba3a y4eOHBIX IJIAHOB, YU€OHO-METOUYECKUX KOMILJIEKCOB, ITyOJIUKAIIUN U KOH(DEpEHITUH
http://infoneeds.kubsu.ru/

5. bubaunoreka nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. OnekTpoHHBIN apxuB qoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kaeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA
B oOpasoBanuun KyOI'Y wu mHayuHo-merommueckoro kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeTOIll/I‘IeCKI/Ie YKazanusa JJIsd Oﬁy‘lalOH_lI/IXCH no OCBOCHHIO
AUCHUILIMHBI (MOIYJIs1)

Ilo xypcy npeaycMOTpPEHO IpOBEACHUE JICKIMOHHBIX 3aHATUI, Ha KOTOPBIX JAaeTcs
OCHOBHOM CHCTEMaTU3UPOBAHHBIN MaTepual. B Xxo/e TeKIIMOHHBIX 3aHATUH Pa30UpPatOTCsi OCHOBBI
pOTrpaMMHUPOBaHUs Ha npumepe si3bika C++, MPOBOANTCS CHHTAKCUC S3bIKa, OCHOBHBIE METOIbI
OPUMEHEHHs  S3bIKOBBIX KOHCTPYKUMH Ui pelleHuss IpakTuueckux 3azad. Ilocie
IPOCITYIIUBAHMS JICKIIMH PEKOMEH/IYETCS BBIIOJHUTH YIPAKHEHUs, TIPUBOIUMBIC B ayJAUTOPUN
JUIS CAMOCTOSITENIbHONU PabOTHI.

[To xypcy mpemycMOTpEeHO MpoBeACHUE Ta0OpaTOPHBIX 3aHATHH, HA KOTOPBIX JAETCs
NOPUKIAJAHOM CHUCTEeMaTU3UPOBaHHBIM Marepuaia. B Xxoxe 3aHATHM NHMIIYTCS MPOTrpaMMBI
Pa3IMYHON CIOKHOCTH Ha S3BIKE MporpaMmMupoBanus C++ ¢ UCIIOIb30BaHUEM Cpebl pa3paboTKH
VisualStrudio, a taxke MPUBOAATCS MPUMEPHI Pa3pabOTKK MPOrpaMMHbIX mpuitoxkenuid. [Toce
3aHATUS. PEKOMEHIYETCSl BBINOJHHUTH YIPAKHEHHs, NPUBOJAUMBIE B AayAUTOPUH  JUIA
CaMOCTOSITENIbHON PabOTHI.

[Ipu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YHTh JITEPATYpY,
IPUBEICHHYIO B IEPEYHSX BBIIIE, /1 OCMBICIIEHUS BBOJAUMBIX TOHATHUH, aHAIM3a IPEJI0KEHHbBIX
MOJIX0/I0B U METO/OB pa3paboTKu mporpamm. PaspabareiBas pemieHre HOBOW 3a/a4d, CTYJICHT
JIOJDKEH YMETb BbIOpaTh 3(QEeKTHUBHBIC U HA/EXKHbIE CTPYKTYPbl JAHHBIX Ul IPEICTaBICHUS
uH(popManuu, nogo0paTh COOTBETCTBYIOLINE AJITOPUTMBI JJIs1 UX 00pabOTKH, y4ecTh crienupuKy
A3bIKa IPOrPaMMUPOBAHMS, HA KOTOPOM OyJIeT BbINOIHEHA peanu3anus. CTyIeHT JOKEH YMETb
BBITIOJIHATh TECTUPOBAHHE W OTJIAJKy AJTOPUTMOB PEIICHHs 3a/ad C LENbI0 OOHApYXKEHUS U
yCTpaHEHUs B HUX OIIMOOK.

BaxnelmuM 3TarmoM Kypca SIBISIETCS CaMOCTOSITEelIbHAas paboTa MO AUCIUILINHE. B
npolecce CaMOCTOSATENIbHOM paboThl CTYJEHT NPHOOpeTaeT HAaBBIK CO3/1aHUS 3aKOHUYEHHOIO
IPOTPAMMHOTO TTPOYKTA.

Vcnonb3yloTcss akTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJIOIMH, KOTOPBIE
CHOCOOCTBYIOT Ppa3BUTHIO OOIIEKYJIbTYPHBIX, O0OHIETPO(ECCHOHAIBHBIX KOMIETCHIIUH U
npodeCcCHOHATBHBIX KOMIIETEHIINH 00yYaromnXCsl:

e 1pobiaemMHOE 00yUeHue;
pa3sHOYypOBHEBOE 00YUEHHUE;
MIPOEKTHBIE METO/IBI O0YUCHHS,;
WCCIIEIOBATEIILCKUE METO/IBI B O0yUCHHH;
WH(POPMAIIMOHHO- KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

JUis a1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIIEKTPOHHOM TTOYTHI.

V4yeOHO-METOAMYECKIM 0OecrieueHHeM KypCOBO pabOThI CTYAECHTOB SBISIOTCS:

1. yueOHast muteparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MetonudecKue pa3paboTKH ISl CTYICHTOB.

CamocrodTenbHas padoTa CTyIEHTOB BKJIIOYALT:

— o(hopmiieHuEe UTOroBOro oT4yeTa (MOSICHUTEIHLHON 3aMUCKH).

— aHaJIU3 HOPMaTHUBHO-METOIMYECKOM 0a3bl OpraHn3aIumy;

— aHaJIM3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONpeAeEHHON TeME;


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

— aHanu3 1 00paboTKy MHPOPMAIINH;

— paboTy ¢ HayyHOH, y4eOHOH 1 METOAMYECKON JIUTEPaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jl71st caMoCTOATENbHOM pabOThI IPEACTABIISICTCS Ay IUTOPHUS C KOMITBIOTEPOM U JIOCTYIIOM

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

1.

OcHoBHas 00pa3oBaresbHas IporpaMMa BbICHIEr0 IPOPECCHOHATBLHOIO 00pa30BaHUs
(enepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEHKICHHS
BhIcuIiero oOpa3oBanus «KyOaHCckuii rocy1apCTBEHHBI YHUBEPCUTET» IO HAIIPABIICHUIO
MOJTOTOBKH.

[TonoxeHnue o NpoOBEIEHUH TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U IIPOMEKYTOUHON
aTTecTanuu B eiepaIbHOM rocy1apcTBEHHOM OFOKETHOM 00pa30BaTeIbHOM
yUpekAeHUU BbIcIIero oopazoBanus «KyOaHCKHI rocy1apCTBEHHbIH YHUBEPCUTETY.
O6urme TpeGoBaHuUs K IOCTPOCHUIO, COACPIKAHUIO, O(DOPMIICHHUIO M YTBEPHKICHHIO
paboueil nporpammsl AucHUIUIMHBI DeepanbHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIAPTa BHICHIETO MPOGECCHOHATHLHOTO 00pa30BaHuUs.
Metoandeckne peKOMEHIAMH 10 COJIEPKAHUI0, O(POPMIIEHHIO U IPUMEHEHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OIIEHOYHBIX CPEJICTB B YUEOHOM IIpoLecce,
OCHOBaHHOM Ha dDejiepalbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.
Y4eOHbIH m1aH OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI IO HAPABJICHUIO TIOTOTOBKH.
DenepanbHbli rocy1apCTBEHHBIN 00pa30BaTeIbHbII CTaHIAPT BBICIIETO
npodeCCHOHATIBLHOI0 00pa30BaHMs 10 HAIIPABJIEHUIO OTOTOBKH.

B ocBoeHUM JUCHUIUIMHBI MHBAIMJAMH U JTHUIAMU C OI'paHUYCHHBIMHU BO3MOKHOCTAMU

3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

I/IH[[I/IBI/IZIyaJIBHI)IG KOHCYJIbTalUK 110 MNPCAMCTY ABJIAIOTCA BaXHBIM q)&KTOpOM,

CHOCO6CTBYI-OH_[I/IM HHAUBUAYAJIN3allun O6y‘leHI/I$I 1 YCTAHOBJICHHUIO BOCIIUTATCIIBHOTO KOHTAKTa
MCXKAY HNOpeuoJaBaTciicM U 06y‘IaIOHII/IMC${ HHBAJIMAOM WA JIMIOM C OI'paHUYCHHBIMU
BO3MOJXHOCTAMHU 3J0POBbS.

/. IlepeyeHb WHGPOPMANUMOHHBIX TEXHOJOTUH, MCNOJb3yeMbIX MPH

OCYyILIeCTBJIEHMH 00Pa30BaTEJIbHOI0 MPOLECCA M0 JUCHUILINHE (MOTYJIIO)

7.1 Ilepeyenb MHGPOPMALMOHHO-KOMMYHHKAMOHHBIX TE€XHOJIOTUH

— IIpoBepka nomalHuX 3aJaHuil 1 KOHCYJIbTUPOBaHUE IIOCPEACTBOM HIEKTPOHHOMN ITOYTHI.
— Mcnonb30BaHue 2IEKTPOHHBIX MPE3EHTAUI IPH POBEACHUY JIEKIIMOHHBIX 3aHITHI

- Cucrema MOODLE

- [IpoBepka nomaiHux 3a1aHuil 1 KoHCynbTHpoBaHue nocpeacrsomM JONC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO W CBODOJHO PACHPOCTPAHSIEMOr0 NMPOrPaAMMHOIO

odecneyeHus

OpenOffice

Komnunsrop C++

Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 wmu 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, mobas Bepcus
Putty, mro0as Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarua Remote System Explorer (RSE) mst 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-TEXHHYECKOE 0O0ecneuyeHue Mo JUCIHUNInHE (MOTY.II0)

HaummeHoBaHue y‘le6H01>i ayJuTOpHUH, €€ OCHAILICHHOCTb

Ne Bun pabor
000py/I0BaHUEM U TEXHHUUYECKUMU CPeICTBAaMHU O0yUEHHUs
1. JlexumoHHbIe 3aHATUS | AyauTopus, YKOMILUIEKTOBaHHAs CHeUaIN3UPOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
2. JlaGopaTopHble 3aHATUS | AyAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIn3UpOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeACcTBaMH  OOyuyeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [TpakTHueckue 3aHATHS | AyAUTOpPHUS, YKOMIUIEKTOBaHHas CHeualIn3upoBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
4. I'pynnoseie Aypauropus, YKOMIIJIEKTOBAaHHAS CHELUaIu3UPOBAHHON
(MHIMBH Ty aJIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTallu1 KOMIIBIOTEPaMH, IPOrPaMMHBIM 00ecTieYeHUEM
S. Texkymuii  KOHTpOJIb, | AyAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
IPOMEXKYTOUHAs MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOyueHwus,
aTTecTanus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OeclieueHueM
6. CamocrosiTenpHas Kabuner 1y camMocTOSITENbHON  pabOThl, OCHAIIEHHBII
pabora KOMIIBIOTEPHON TEXHMKOW C BO3MOXHOCTBIO NMOJKIIOYEHUS K

cetn «lHTEepHeT», mporpamMmol 3KpPaHHOIO YBEIUYEHUS U
00€CMEeUYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTesIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil u ux ocHanienue onpenensercs OITOIL.



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

