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1 Hean u 3a1a4u U3y4YeHHUs TUCHUILINHBI (MOLYJIs1)

1.1 leab ocBOEHUS AU CHUTIIAHBI

3HAKOMCTBO CTYJICHTOB C OCHOBHBIMH TOHSTHSIMHU COBPEMEHHOTO MPOTPaMMHPOBAHMSI,
dbopMUpPOBaHWE HABBIKOB  COCTaBICHHUS  QITOPUTMOB, pealM3allid WX Ha  SI3bIKE
MIPOrpaMMHUPOBaHUS, TECTUPOBAHMS M OTJIAJKH aITOPUTMOB.

BocrnuratensHOM 1ENb0 TUCIUIUTAHBL SBISETCS (DOPMHUPOBAHKE Y CTYJCHTOB HAYYHOTO,
TBOPYECKOTO TOJX0JIa K OCBOCHHIO TEXHOJOTHH, METOJ0OB M CPEACTB IMPOU3BOJICTBA
MPOrPaMMHOTO OOECIeueHusT B cpefax pa3paboTku mpuiokeHud. O3HAKOMHUTH C TpUeMaMu
B3aUMOJICHCTBUS MEXKIY NMPUIIOKCHUSIMHU.

Otbop Marepmania OCHOBBIBACTCS Ha HEOOXOIMMOCTH O3HAKOMHUTH CTYJCHTOB CO
CJICYIOIICH COBPEMEHHOW Hay4YHOU MH(OPMAIMEH: O TEXHOJOTHUAX pa3pabOTKU MPOrpaMMHOTO
obecreyeHns; Mapajurmax U TEXHOJIOTHUIX POTPaMMHUPOBAHUSI.

ConepkarelbHOE  HAIMOJMHEHUE  JUCHUIUIMHBI  OOYCIIOBJIEHO OOIMMH  3aja4amMu
MOJITOTOBKH OakanaBpa.

Hay4Hoii OCHOBOWl i1 TOCTPOCHHMSI TPOrPaMMbl JAHHOW JAWCIUIUIMHBI SBIISICTCS
TEOPETUKO-TIPArMATHUYECKUH TIOJIXO] B O0YUCHUH.

1.2 3agauu AMCHUIIAHBI

— 3HAKOMCTBO C OCHOBHBIMHU KOHCTPYKIMSAMU U IOHATHSIMH SI3bIKOB IIPOTPAMMUPOBAHMS;

— M3yYEHHUE NPUHIMIIOB OpPraHU3aluy TUIIOB JaHHbIX;

— paccMoTpeHue 0a30BbIX aIrOPUTMOB 00PAOOTKH HHPOPMALIH;

— TIOHMMaHUE CTYJEHTaMH OLICHKH CJIO)KHOCTH aJITOPUTMOB;

- Bblpa6OTKa Y CTYACHTOB YMCHHA CAMOCTOSTCIBHO aHAJIM3UPOBATH W PCIIATh 3aJavH,
CBA3aHHLIC C IPUMCHCHUCM KIIACCUYCCKUX aJITOPUTMOB.

1.3 MecTo nucuuiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl
Jucuunnuna «OCHOBBI MPOrpaMMHUPOBaHUs OTHOCUTCS K «O0s3aTenbHas 4yacTh» bioka
1 «IucuumuinHel (MOAYIIN)» y4eOHOTO IJIaHa.

1.4 IlepedyeHb MJIAHMPYeMbIX Pe3yJbTATOB O0Oy4eHHsl IO JMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX C MJIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI

WN3yyenne naHHOW yueOHOW [AMCUMIUIMHBI HampaBiIeHO Ha (QOpMUPOBaHUE Y
00yyYaromuxcs CIeIyONMX KOMITETEHIIUHA:

OIIK-2 Cnoco6eH mMpUMEHAAITH COBPEMEHHBII MaTeMaTHYeCKHMii anmapar, CBSI3aHHBIH ¢
NPOEKTHPOBaHMEM, PpPa3padoTKoOi, peaau3anuedl ¥ OLEHKOH KavyecTBa
NPOrpaMMHBIX POAYKTOB U NPOrPaMMHBIX KOMILIEKCOB B Pa3JIHYHbIX 00/1aCTAX
4eJ10BeYeCKOM 1eATeIbHOCTH

HJI-3.0IIK-2  Apcymenmuposano npumensem memoobl RPOCKMUPOBAHUs, PA3PAOOMKU U

peanuzauyuu npoZPAMMHBIX NPOOYKMOE U NPOZPAMMHBIX KOMNIAEKCOE 6
DA3IUUHBIX 0071aCMAX YeN08e4eCKOoll 0eAme1bHOCmU
3HaMb: Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHudeckou apxumexmypol
Bosmooicnocmu  cospemennvix U nepcnekmugHvlX  Cpeocme  paspadbomku
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memoodonozuu  paspabomku  npocpamMMHO20 — obecneueHus U  MEXHOLO2UU
npocpammuposaHus
A3vlku npoepammuposanus u pabomul ¢ 6a3aMu OGHHbIX
Hucmpymenmoi u memoowsi npoekmuposanus u ouzaina UC
Lenu u 3a0auu npooOUMbLX UCCIE008aAHUL U PA3PAOOMOK
Memoowl u cpedcmsa nIaGHUPOBAHUS U OP2AHUZAYUU UCCTEO08AHULL U PA3PAOOMOK



ymems.

enaoems:

Memoovl nposedenuss IKCnepuMeHmos u HaoIooeHul, 060owenuss u oopadbomxku
uHgopmayuu

Buvipabamvieams éapuanmul peanruzayuu mpeb6o8anuii

Hcnonvzoeams cywecmsyrowue munogvle peuleHus u wabionbl npoeKmupo8aHus
NPOSPAMMHO20 0becneyeHus.

Bepuguyuposame cmpykmypy npoepammno2o kooa

Paspabomxka, uzmenenue u coenacosamue  apxXumexmypvbi  HPOSPAMMHOSO
obecneveHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneuenus

Paspabomxa cmpyxkmypol npoepammnoeco kooa UC

Bepugpuxayus cmpykmypul npoepammuozo kooa C omuocumenbHo apxumexmypbl
HC u mpebosanuii 3akazuuxa k UC

Coop, obpabomka, aumanuz u 0000wWeHUe pe3yILMAMO8 IKCHEPUMEHMO8 U
uccuedosaHull 8 coomsemcmayroujell 001acmu 3HaHul

HeamenvHocmy, HanpasieHHas HA peulenue 3a0ay4 AHATUMUYECKO20 Xapaxkmepd,
npeononazarnwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay

HJ/[-4.0IIK-2 Hcnonv3yem uHcmpymeHmanbHovle, NPOZPAMMHbIE U ANNAPAMHbBIE CPEOCMEd

uamepenuﬁ ons OUCHKU Kauecmea npozcpammHozo obecneuenusn

3HATH:  BosmooicHOCmu  COBPEMEHHbIX U NEPCHeKMUBHbIX  CPeOCms8  pa3pabomiu
NPOCPAMMHBIX NPOOYKIMOS, MEXHUUECKUX CPeOCm8
Memooonoeuu  paspabomku  npocpamMmHo20 — ObecneveHus U MexXHOI02UU
NpPOSPaAMMUPOBAHUSL
A3viKu npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hnuempymenmot u memoost sepughuxayuu cmpykmypbl npO2pamMmMHO20 KOOa
Memoovl npogedenus 3KcnepumMenmos u Haba0enut, 0000weHus u 0opabomru
uHgopmayuu
VMETB:  Hcnonvzoeams cyujecmsyroujue munogvle peuleHuss u wabionsbl npoeKmuposans
NPOCPAMMHO20 0OecneyeHus:
Bepuguyuposame cmpykmypy npoepammnozo kooa
Ipumenamo memoovl ananusa HayuHO-MeXHUYecKol ungopmayuu
BJIAJIET  Paspabomka, uzmeHeHue U  CO2IACOBAHUE  APXUMEKMYPbl — NPOSPAMMHO20
b: obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U  APXUMEKMOPOM NPOSPAMMHO20
obecneueHus
Paszpabomxa cmpyxkmypol npoepammnoeco kooa UC
HeamenvHocmy, HanpasienHas Ha peuieHue 3a0ay AHATUMUYECKo20 Xapakmepa,
npeononazarnwyux 8blO0p U MHO2000pasue akmyaibHblX Cnoco608 peuieHus 3a0ay
IK-3 Cnoco0eH NpUMEHATH COBpPeMeHHble HH(POPMALMOHHbIC TEXHOJOTHHM NPH
NPOEeKTHPOBAHUM, PeaIN3aLMH, OLleHKe KayecTBa M aHaau3a 3¢ (eKTuBHOCTH
MATeMAaTHYeCKHX MojeJseill M(WIM) NPOrpaMMHOIO odecrned4eHusi AJsl pelieHust
3a/a4 B Pa3JIMYHBIX NPeAMeTHbIX 00J1acTAX
H/-1.1IK-3 Hcnonvzyem coepemenHble pewieHus U MEXHOA02UU RPOEKMUPOCAHUA NPU
paspabdomke npozpammnozo obecneuenus
3Hamb. Bosmoocnocmu  coépemennvix U NepCcNeKmMuHvlX  Cpeocms  paspabomiu

NPOCPAMMHBIX NPOOYKIMOE, MEXHUUECKUX CPeOCm8

Memooonoeuu  paspabomku  npocpamMmMHO20 — ODecnedenus U MexHOIO02UU
NPOSPaAMMUPOBAHUSL

Ipunyuner nocmpoenusi apxumexmypbl NpOSPAMMHO20 ObOecnedenus U GUObl
apxumexmypul NPOCPAMMHO20 0becnedenus

Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbIX UHMepghelcos

A3vlku npoepammuposanus u pabomul ¢ 6a3aMu OGHHbBIX

Hucmpymenmoi u memoowt npoekmuposanus u ouzaina UC

CoepemeHnbie 00beKMHO-0OPUECHMUPOBAHHBLE A3bIKU NPOCPAMMUPOBAHUSL



CogpemeHtble cmpyKmyphbie 3blKU NPOSPAMMUPOBAHUS
Memoowl ananuza u 0600weHUsT OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmeyrouieli 001acmu uccie008aHull
yMmemb: Buipabamuvieame sapuanmol peanuzayuu mpebosanuil
Koouposamyv Ha a3vikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npoepammnozo kooa

enadems.  Paspabomkxa, u3menenue u coenacosamue  aApxXumexKmypvl  NpoOSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM  NPOSPAMMHO20
obecnevenus

IIpoexmuposanue npocpammusix unmep@ecos

Paspabomxa cmpykmypel npoepammnozo kooa UC

Bepugurayus cmpyxmypul npoepammnoeo kooa UC omuocumenvHo apxumexkmypul
HC u mpebosanuii 3axazuuxa k UC

Yempanenue obnapyoicenuvix necoomeememautl

HJI-2.1IK-3 Hcnonvzyem coeépemennvle A3bIKW U CUCHEMbL NPOZPAMMUPOBAHUS,
MeXHOoN02UU NPOEKMUPOSAHUS RPOZPAMMHO20 00ecneyeHus
3Hamy. Bosmooxcnocmu  coépemenHvix U NEpCNeKmuHblX  CpeoCms  pa3pabomiu

NPOSPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCmE
Memooonoeuu  paspabomku  nNpocpaAMMHO20 — ODecneuenus U MexHOI02UU
nPOSPAMMUPOBAHUS
IIpunyuner nocmpoenusi apxumexmypbl NpOSPAMMHO20 Obecnedenus U GUObl
aApXumeKmypol npOZPAMMHO20 0becneveHus
Memoouvl u cpedcmsa npoekmupo8aHusi NPOSPAMMHbIX UHMepghelcos
A3viku npoepammuposarus u pabomoi ¢ 6a3amu OAHHbIX
Hncmpymenmuol u memoowl npoexmuposanus u ouszauna UC
Cospemennvie 00bEKMHO-OPUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Cospemennvie cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUSL
Memoowvl ananuza u 0600weHUsT OMEUeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmaytoujeti 001acmu uccie0o8anull
ymems: Bvipabamvieams éapuanmul peanruzayuu mpebosanuil
Koouposamyv na sazvikax npoepammuposanus
Bepuguyuposame cmpykmypy npoepammno2o kooa

enrademsv:  Paspabomka, usMeHeHue U  COSNACOBAHUEC — APXUMEKMYPbL  NPOSPAMMHOO
obecneuenuss ¢ CUCMEMHbIM AHATUMUKOM U  APXUMEKMOPOM  NPOSPAMMHO2O
obecneyenus

IIpoexmuposanue npocpammHbix unmep@eicos

Bepugpurayus cmpykmypul npoepammnozo kooa UC omnocumenvHo apxumexkmypul
UC u mpebosanuii 3axazuuxa k UC

Yempanenue obnapyacennvix necoomeemcemauil

2. CTpyKTYypa M coaepKaHue TUCHUITUHBI

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

O61mas Tpy10EMKOCTh JUCIUILTHHBI COCTABISAET 6 3au. ef. (216uacoB), ux pacnpeneneHme
10 BUAaM pa0oT MPEICTaBICHO B TaOJIHIIe

Cemectpsl
. Bcero
Buj yue6Hoii padoThl (4acel)
HacoB
KonTakTHas padora, B TOM 4ncJe: 1245 | 124
' 5
AyauTopHbIe 3aHATHSA (BCEro): 118 118




3aHsATUs JEKIMOHHOIO TUIIA 50 50
JlaGopaTopHbIe 3aHATH 68 68
3aHATHSI CEMUHAPCKOTO THIA (CEMHHAPBHI,
MIPAKTUYECKHE 3aHITHSI)
HNuasi koHTaKTHasi padora: 6,5 6,5
Kontposus camocrositensHoil padotsl (KCP) 6 6
[Ipomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHas paboTa, B TOM 4HcJjIe: 56 56
[TpopaboTka yueOHOr0 (TEOPETUUYECKOTO) 25 o5
Marepuana
BrinonHeHne HHAMBU Y alIbHBIX 3aJIAaHUN 25 25
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 6 6
KoHnTtpoJb: 355 | 355
IToaroToBka K ’3K3aMeHY 35,5 35,5
Jac. 216 216
B TOM 4HCJIe
OO0mas Tpy10eMKOCTb KOHTAKTHAasl 124,5 1254’
padora
3a4. el 6 6

2.2 CTpyKTypa JUCHUNIMHBI

Pacnpenenenuie BuaoB yueOHOM pabOThI U UX TPYTOEMKOCTH O pa3jienaM AUCLHUILUINHBL.
Pa3niensl (TeMbl) TMCHUILIMHBL, H3y4yaeMble B 1 cemecTpe

KosanuecTBo 4acoB
Bnea
YAUTO
Ne HaumeHnoBaHue pa3aesioB (Tem) AynuTtopHasi padoTa pHasn
Bcero
pador
a
JI 13 JIP CPC
1 2 3 4 5 6 7
1 S3b1KM iporpammupoBanusi. OCHOBBI 4 1 3
" | aropuTMH3AITIN 8
2. | Jlekcudeckne OCHOBBI S3bIKA 6 2 1 3
3. | Ckansipuble Tunbl. Boipaxenusi. Onepanmu 9 4 2 3
4. | BBoa/BeIBOJ 6 2 2 2
5. | YcnoBHEIH omepaTop 7 2 2 3
6. | Omeparopsl UK 18 4 10 4
7. | Cratnyeckre MacCUBEI 26 8 14 4
8. | Ykazarenu 14 4 4 6
9. | /Innamuueckue MacCcUBbI 18 4 8 6
10. | ®yHKIMH, TPOTOTHIIBI (DYHKITHMA 30 10 12 8
11. | Ctpykrypsl 14 2 6 6
12. | AITOpUTMBI COPTHPOBKU 18 4 6 8
HNTOTI'O no pazgenam JIMCHUTINHBI 174 50 68 56
Kontpons camocrositenbHoit paboTsl (KCP) 6
[IpomexxyTounas arrectanus (MKP) 0,5
[ToaroToBKa K TEKYIIEMY KOHTPOJTIO 35,5
O0mas TPy10eMKOCTh M0 TMCHMILJIMHE 216

Hpumeuanue: JI — nexyuu, 113 — npakmuueckue 3ansmus/cemunapst, JIP — nabopamophuvie 3anamus, CPC —

camocmosmenbHas pa6oma cmydeHma




2.3 Conep:xaHue pa3iesoB (TeM) THCHHIINHBI
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA

HaumeHoBaHue pa3aena
(TeMbI)

Copep:xanue pa3jesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

3

4

SI3BIKHM TIPOTPaMMHPOBAHHS.
OCHOBBI aJITOPUTMU3ALUN

HWcropust pa3BUTHS S36IKOB IIPOrPaMMUPOBaHust. Bujisr
POrPaMMUPOBAHUS: CTPYKTYPHOE, MOJYJIbHOE, (PyHKI[HOHAIBHOE,
MPOLIE LY PHOE, JIOTHYECKOe. [IPHHIHMIIBI
Pa3IMYHBIX METOIOB [IPOrPAMMHUPOBAHUSL.

[MonsTua: anroputm, nporpamma. CBoiicTBa aaropurMa. |
MeTtob! pa3paboTKU U CIOCOOBI IIPEACTABICHHS aITOPUTMOB.
OneMeHTapHbIe 6a30BbIC YIPABIAIONIME CTPYKTYPHI:
TIOCJII0BATENEHOCTh, BETBJICHHE, ITHKIIBI

TpaHCJ’[S{TOpHZ HHTEPHPETATOPLI U KOMIMJIATOPBL

JlekcudecKkue OCHOBHI SI3bIKa

AnaBur s13bIKa, JTIEKCEMBbI, HACHTU(PHUKATOPHI, CIIyKEeOHBIE CIIOBA.

CKaJspHbIC TUIIBL.
Bripaskenus. Oneparuu

Twunel TaHABIX: HENBIA, JeHCTBUTEIbHBIN, JOTHUYCCKUH, CHMBOILHBIN.
Tlonsarust: KOHCTaHTa K
niepeMenHasi. Crioco0Bl OMTUCAHUS U MPAaBHJIa 3aNIMCH KOHCTAHT U
MepPEeMEHHBIX.

IonsaTHA: onepaHz, onepanus, BEIpaKeHUE, IPUOPUTET ONEPaLUid.
[IpaBuna 3anucu BeipakeHnid. CTaHAapTHBIE
MaTeMaTH4YecKue (pyHKUUH. BoipaxkeHus u onepanuu:
apudmerndeckue u gorndeckre. [Ipasmna 3anmucu
BBIp@XXEHUH U onepanuil.

BBo1/BBIBOJ

OOmrue cBefeHns 0 OUOIMOTEKE TOTOKOBOIO BBOIA/BLIBOJIA.
CraHgapTHBIC IOTOKH [T 0230BBIX THUIIOB.
Oco0EHHOCTH BBIBOJIA JAHHBIX Pa3JHYHBIX THIIOB.

VY coBHBIN oniepatop

OmnepaTops! sI3bIKa: OMEPATOPHI YCIOBUS U BhIOOpa. Jlormyeckue
ornepanuu U BelpaxeHus. Kparkas dopma 3anucu
ycnoBus. YcnoBHeii onepatop IF (popmar omepaTtopa, BEITOTHEHNE
omeparopa). Onreparop Switch (popmar
omepaTopa, BBIIOJIHEHHE oneparopa). OcOOeHHOCTH IPUMEHEHUS
orepaTtopa BbIOopa..

Omnepartops! LUK

OrnepaTops! si3bIKa: onepatops! 1ukia. [{uxi ¢ npeayciaosuem While,
nuki ¢ mocryciosueM (Do while): dopmater u mpaButa 3anucu.
OmmOKH Ipu MPOrpaMMHUPOBAHUH LIUKIIOB

Pa3znuumst B omepaTopax nepenadu ynpasienus. [Ipoctsie u
BIIOXKECHHBIE KBl OTnepaTopsl A3bIKA: ONIEPATOPHI
nepeaayn ynpasienus. Oneparop Goto, oneparop Break, omepatop
Continue, oneparop Return (¢popmatsr u
npaBmiia 3amucy). Mcnonbp3oBaHue IMKINYEcKuX oneparopos For,
While u Do/While

CTaTH4ecKue MacCUBBI

MaccuBbl: onMcaHue U pa3sMepHOCTb. MHOTOMEPHbBIE MACCUBBI.
Maccussl, onmcanue u 06paboTka MaccuBoB C++.

VKkazaTeau U CChUIKHA

VYka3zarenu u aipeca 00bEKTOB, CBS3U MacCHBOB U yKa3aTeJel.
Munnnanuzanus ykaszareneil. Onepanuu ¢
yKazaTensMH (omeparuu pe3aapecanny, apupmMeTHIecKie
oneparuu). CChUIKH.

JlMHaMHUYeCK1e MacCHUBBI

MaccuBsl ykazaTenei, TMHAMUYECKHNE MAaCCUBEI.

10.

DyHKINH, IPOTOTHUIIBI
dbyHKIMI

Omnpenenenne, onucaHne U BbI30B GyHKIwHA. OyHKIMH C
MIEPEMEHHBIM KOJIMYECTBOM MapaMeTpoB. PeKypcHBHbIC
¢dynkimu. [eperpyska dynknuii. [1la6nonsr GpyHKIMHA. APryMeHTHI
¢dynkmu main. [lapameTps! QyHKImiL:

JIOKaJIbHBIE U IIIo0anbHble. OyHKINU cTaHAAPTHON OMOITHOTEKH.
OyHKIMK BBOAa/BbIBOAA. OTKPHITHE TOTOKA,
BBOJI/BBIBOJI B IIOTOK, 3aKPBITHE ITOTOKA, TPUMEPBI PAOOTHI C
noTokamu. OyHKIUK paboThI CO CTPOKAMH H
CHMBOJIAMH.




®opma
HaumeHnoBaHue pa3aena
Ne (TembI) Copep:xanue pa3jesia (TeMbl) TeKyL1ero
KOHTPOJISI
1 2 3 4
OObsBIEHNE U ONpeeNIeHNe CTPYKTYp. JJOCTYII K WiCHaM CTPYKTYP. K
11. | Crpykrypsl Wuanmmanusanust CTpyKTyp. BiioskenHbIe cTpykTypsl. MaccuBs
cTpyktyp. Ctpykrypsl u pyHkimu. butosbie nosst. O0beAnHEeHHS
CoprupoBka MaccuBa. OIeHKa aJrOpUTMOB COPTUPOBKH. K
[1y3bIppKOBast COPTUPOBKA,
12. | ANropuTMBI COPTHPOBKH coprupoBka MerogoM lllemna, O6picTpast copTupoBKa. MeToxs!
MOMCKA 3JIEMEHTOB B OTHOMEPHBIX ¥ MHOTOMEPHBIX
MacCUBax

Ipumeuanue: JIP — omuem/3auwuma nabopamopnoil pabomul, KII - guinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomuvl, PI[3 - pacuemmno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMHUHAPCKOTO THIIA
He npenycmorpensl

Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomsi, KII - evinonnenue kypcosozo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonroxeuym, T —
mecmuposarnue, P3 — pewenue 3adau.

2.3.3 JIaGopaTopHbIe 3aHATHS

®opma
Ne HaumeHnoBanue pasiena (TeMbl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJISI
1 2 3 4
SI3b1KM TporpamMmupoBanust. OCHOBBI P3
Co3aHne KOHCOJIFHOTO ¥ IyCTOTO NPHJIOKEHHS B Cpesie
1. anropuTMu3anyy JIekcuueckue OCHOBBI - - - o
P, Microsoft Visual Studio. Ctpykrypa npocroii mporpaMmsl
2 CkasipHble THITHL. BIpaxkeHnst. Iepemennsle. Bripaskenust. Oneparym P3
' Omnepanmu OmepaTop pHUCBanBaHUI
3. BBoj/BLIBOJI BBoj1 / BBIBOJI TAHHBIX PA3JIMYHBIX THIIOB P3
. YcnoBHBIH oneparop. Onepatop BeIOOpa. Y cllOBHAs P3
4. YcnoBHSIH onepaTop patop parop P
ornepanus
5. Omnepartops! IUKIa Omneparop nukiaa while. O6paboTtka mudp B uncie P3
6. OmnepaTops! nuKIa Omnepatop nukia for. [Tonck nenureneit gncna. P3
Onepatop npnkna while. O6paboTka mocie10BaTeIbHOCTH P3
7. Omnepartopsl K1
C MapKepOM OKOHYaHHUsI
Omneparop 1ukia for. O6paboTKa Mocae10BaTSIBHOCTH X P3
8. OmnepaTops! IUKIa
N snemeHTOB. Bhruncnenne cymMMsl psiia
9. OmnepaTops! nuKIa KonTponpHas pabora no teme «OrepaTopsl IIHKIa» P3
10. | Crarmueckue MacCHBBI OpuomepHbIe MaccuBbl. OCHOBHEIE OTIEpaIiN P3
OnHoMepHBIe MaccHBEL. MHOroKpaTHast o0paboTka P3
11. | Crarudeckue MacCUBBI
JJIEMEHTOB MacCHBa
12. | CrarnyecKkre MacCHBBI OmHoMepHbIe MaccuBbl. OO0paboTKa HECKOJIBKUX MAaCCHBOB P3
13. | Craruueckue MacCHBBI JBymepHbIe MaccuBbl. OOpaboTKa TuaroHanei P3
ByMepHbIe MaccuBbl. DopMHUpOBaHHE OXHOMEPHOTO P3
14. CraTu4yecKue MacCHBBI Hsywmep pMHDP A p
MaccHBa Ha OCHOBE JIBYMEPHOTO
15. | CraTtuueckne MacCUBBI JIBymepHble MaccuBbl. O6paboTKa HECKOIBKUX MACCHBOB P3
16. | Craruyeckre MacCHBBI KoHTpossHas padboTa no TeMe «OnepaTopbl HKIIa P3
[lonstue ykazarens. MHunmanu3anus ykasareneil. P3
17. | Yka3aTenH U CCHUIKH
Omepanuu ¢ yKa3aTeasiMi
18. | VYka3aTenM M CCHUIKH [onsitue cepuiku. [IpaBuia paboThI O CCHIIKAME P3
19. | /IuHamMu4ecKue MacCHBBI OpnHOMEpHBIE IMHAMUYECKUE MaCCUBBI P3
20. JlMHaMHU4YeCKHe MacCHUBBI JByMepHbIe TUHAMUYECKHE MACCUBBI P3
21. | JluHaMU4eCKHe MacCHBBI O06paboTKa AMHAMUYECKHX MaCCHBOB P3
22. | /lunaMuueckue MacCHBEI KonrponsHhast pabora 1o Teme «/lnHaMHIeCKHEe MaCCHBBD) P3
23. | ®yHKuMH, IPOTOTUIIEI HYHKIMIT Oyuxuuu. [TapameTpsl QyHKIMU P3
24. | ®yHKUMH, IPOTOTUIIEL GYHKIUIT [Mepenaya napamerpoB B QyHKIMU P3
25. | OyHKIWH, TPOTOTHIEI QYHKIIHI [Ipocreiiine peKypCcUBHbBIC QYHKITHH P3
26. | ®yHKUMH, IPOTOTUIIBI (HYHKIHH PexypcuBHbIE QYHKIUU P3




®opma
Ne HaunmenoBaHue pa3szeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJISI
1 2 3 4
27. | ®OyHKUMH, IPOTOTUIIEI GYHKIHI IMepenaya MaccHBOB B ()YHKIHU P3
28. | OyHKOMH, TPOTOTHIBI PyHKIMH KonrposnbHas pabora g(})/;i:z I;:D}’HKHHPI, IPOTOTHITBL P3
20, | Crpyxrypet OOBsBIEHHE U ompeesieHre CTPYKTyp. ocTymn k uieHam P3
CTpyKTyp. MHNIIMam3aIus CTpyKTyp
30. | CtpykTyphl MaccuBsI CTPYKTYP P3
31. | Crpykrypsl KonTponpHas padora o reme «CTpyKTypbD» P3
32. | ANropuTMbl COPTUPOBKH CopTupoBKa Iy3bIpbKOM, COPTHPOBKA BEIOOPOM P3
33. | ANTOpHUTMBI COPTHPOBKHU CoprupoBka Illema, ObicTpasi COPTHPOBKA P3
34. | ANTOpHUTMBI COPTHPOBKH Kontponshast pabora 1o TeMe «AJITOPUTMEI COPTHPOBKI» P3

Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomei, KII - evinonnenue kypcosozo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epapuueckoco sadanus, P - nanucanue pegpepama, O - scce, K - xonroksuym, T —
mecmuposarnue, P3 — pewenue 3adau.

2.3.4 IIpumepHasi TeMATHKA KyPCOBBIX padoT (IPOEKTOB)
He npengycmorpensr

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl

00yYaroIIMXCs M0 TUCHUILTHHE (MOILYJII0)

[lepeuenpb yueOHO-METOIUUECKOTO 00ECTICUSHHSI TUCITUTINHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM padOThI
1 2 3
1 |Uzyuenue Meroanueckue yka3aHusi [0 OpPraHU3ALMH CaMOCTOSTEIbHOU
TEOPETUYECKOIO paboThI CTYJICHTOB, YTBEPKIACHHbBIE kadenpoit
Marepuayia nH(OOPMAITMOHHBIX TeXHOJOTHM, TpoTOoKoa Nel ot 30.08.2019
2 Pemenue 3anau Mertonnueckne ykas3aHus MO OpPraHU3alMH CaMOCTOATEIbHOMN
paboThI CTYJICHTOB, YTBEPK/ICHHbIE kadenpoit
MH(OPMALMOHHBIX TeXHOIOTHH, mpoTokoa Nel ot 30.08.2019

Y4eOHO-MeTOAMYECKHE MaTepHalbl NIl CaMOCTOSITENIbHON pPadoThl 00yYaroIIuXcsl U3

YHCiIa MHBAIKOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) mpenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

JUig nun ¢ HapyLIEHUsIMU 3pEHUS:

— B IIedyaTHOU popme yBeIHMuEeHHBIM HIpUPTOM,

— B (popMe PIEKTPOHHOTO JIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHo (hopme Ha si3bike bpaitns.

Jlis i ¢ HapyLIeHUsIMH CITyXa:

— B Ie4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnist u1 ¢ HapyIIEHUsIMHM OTIOPHO-JBUTaTENILHOTO anmapara:
— B mieuaTHoOM opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B popme ayanocaiina.

JlaHHBIN TIepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA

oOyyJaronmxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHHU




B cootBerctBum ¢ tpeboBanmsiMu @I'OC B mporpamma JUCHUIUIMHBI TIPEIyCMaTpUBAET
UCTOJIb30BaHUE B Y4eOHOM IIpolecce CIENYIoUMX 0O0pa30BaTelIbHbIE TEXHOJOTHM: YTCHHE
JeKIMA C HWCHOJb30BAHUEM MYJIBTUMEAUWHBIX TEXHOJOTMHA; METOJ| MajblX Tpymm, pa3dop
IIPAKTUYECKUX 3a7a4 U KEHCOB.

[Tpu 00yueHnH NCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIC TEXHOIOTUH:

— TexHonorust KOMMYHUKAaTHBHOTO OOydeHUss — HampaBjieHa Ha (HOpMUpOBaHHE
KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTU CTYJEHTOB, KOTOpas sBJsieTcsa 6a30BOM, HEOOXOIUMOM 1J1s
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYJIBTYPHON KOMMYHHUKALUU.

— TexHonorus pasHOypoBHEBOTO (AU(GEPEHIIUPOBAHHOTO) OOYyYEHUS — MPEANOIaracT
OCYLIECTBJICHUE I103HABATEIBHON JEATEIBHOCTU CTYAEHTOB C YYETOM MX HHIMBHIYaJIbHBIX
CHOCOOHOCTEH, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEaTM30BHIBATH CBOM TBOPYECKUN
noreHuuan. Co3laHue M HCHOJIB30BAHUE IAMATHOCTHYECKUX TECTOB SBIIAECTCS HEOTHEMIIEMOMN
4aCTbIO JAHHON TEXHOJIOTUU.

— TexHonoruss MOAyJIbHOrO OOy4YeHHS — MPEAyCMATPUBAET JIEJICHUE COJAEpIKAHUS
JUCLHUIUIMHBI HA JOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOLyJH ), MHTErPUPOBaHHbIE B OOIIUI KypC.
— MHudopmannonHo-koMmyHukanuonnsle TexHonorun (MKT) - pacmupsior pamku

00pa30BaTENILHOIO IIPOLlEcca, MOBBIMIAs €r0 IMPAKTUYECKYI0 HAlpaBIEHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOATENIbHOM padOThl ydYallMXCsl M MOBBILIEHUIO I103HABATEIbHOU
aktuBHOCTH. B pamkax UKT Beiaenstorcs 2 Buga TEXHOIOTUM:

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

UH(pOpMaLnK, pa3pabOTKH HaAy4YHbIX IIPOEKTOB, BEIEHHS HAyUHBIX UCCIIEJOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUd OOyuYeHHMs — IIOMOTraeT pPeaJn30BbIBATH JUYHOCTHO-
OPUCHTUPOBAHHBIN TOAXOJ, YYHUTHIBas HMHIUBUAyabHbIE OCOOCHHOCTH M TMOTPEOHOCTH
yyaImxcs.

— IlpoekTHass TEXHOJOrMs — OpPUEHTHPOBaHA HAa MOJEIUPOBAHME COLHUAIBHOIO
B3aMMOJICHCTBYS yYalllUXCsl C IEJbI0 pEIIeHHs 3a/layd, KOTOopas OIpeleNsieTcss B paMKax
npo¢ecCHOHATBHOM MOATOTOBKH, BBIAEIS Ty UM HHYIO IIPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHUYECTBE — pealu3yeT MJCK B3aUMHOIO OOy4YeHHMH,
OCYUIECTBIISAI KaK WHAMBHUAYaIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
y4eOHBIX 3a7a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIIET PAa3BUBATh HABBIKM PACCMOTPEHUS psijia BO3MOXKHBIX
CHOCO0O0B pelIeHHsT MPOoOIeM, aKTUBU3HUPYS MBIIIICHUE CTYJIEHTOB M PAaCKPHIBAsi JTMYHOCTHBIN
MNOTEHIMAJ Ka)KJ0r0 y4arerocs.

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

KommuiekcHoe Hcronb30BaHME B y4eOHOM MpOIIECCE BCEX BBIIMICHA3BAaHHBIX TEXHOJIOTHMA
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEUIEKTYaJbHYI0 aKTHBHOCTb, pPa3BMBAIOT IIO3HABATEIIbHBIC
MPOLIECCHI, CIMOCOOCTBYIOT (DOPMUPOBAHHMIO KOMIIETEHIIMM, KOTOPBHIMU JOJDKEH o0JanaTh
OyayImuii CrieluaIncCT.

OcCHOBHBIE BUJIBI HHTEPAKTUBHBIX 00Pa30BaTENBHBIX TEXHOJIOTHI BKIIFOYAIOT B CEOSI:

— paboTa B MaJIbIX Tpymnmnax (KOMaH/€e) - COBMECTHAs e TEIbHOCTh CTY/IEHTOB B IPYIIIE MO
PYKOBOJICTBOM JIU/I€pa, HAIIPaBJICHHAs HA peleHue o0IIel 3a1auu Iy TEM TBOPUECKOTO CIIOKEHHS
pe3yJIbTATOB HMHIMBUAYAJIBHOW pabOThl YICHOB KOMaHAbl C JEJIEHHEM IIOJHOMOYMH H
OTBETCTBEHHOCTH;

— TPOEKTHAs TEXHOJIOTHUS - HHAMBUIYaJIbHAs UM KOJUIEKTUBHAS JESITEIBHOCTh 110 0TOOPY,
pacripesielIeHUI0 U CUCTeMaTH3allMy MaTepHaja Mo ONpe/eleHHON TeMe, B pe3ysbTaTe KOTOpOi
COCTaBJIAETCS IIPOEKT;



— aHaJM3 KOHKPETHBIX CUTYallUd - aHaJU3 PeajbHBIX MPOOJEMHBIX CUTyaluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH TPO(ECCUOHATBHON NEATETHHOCTH, M TIOUCK BapHAHTOB
JTYYIINX PELICHUI;

— pa3BUTHE KPUTHUYECKOTO MBILIUICHUS — 00pa3oBaTeNbHas JeSTeIbHOCTh, HAIIPaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, PEJICKCUBHOT'O MBIILICHHUS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJCH U YBUIECTh HOBBIE BO3MOXKHOCTH.

[Togxon pa3bopa KOHKPETHBIX 3ajlad W CHUTyalldid MIUPOKO HKCIOIB3YETCS Kak
npernojaBaTesieM, TaKk U CTYJEHTaMH BO BpeMs JIEKIUH, Ta0OpaTOpHBIX 3aHATUNA M aHajIu3a
pe3yJIbTAaTOB CaMOCTOSATEIBHON paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCICIOBAHUU H
pEIIeHNH KaXKI0M KOHKPETHOH 3a/1a4ll UMEETCs, KaK MPAaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3bopa u OICHKH I1eJI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJIU4€eCTBO
Hcnonb3yemMble HHTEPpAKTHBHBIE 00pa3oBaTeJIbHbIE
Cemectp | Bug 3anaTus HHTEPAKTHBHBIX
TeXHOJIOT MU
4acoB
[TpakTrueckue 3aHATUSA B pexumMax
JIP B3aUMOJCUCTBUS «IIPENOJABATENb — CTYACHT» U 32
«CTYJIEHT — CTYJAECHT»
HTroro 32

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 CaMOCTOSTCIIEHO PACHIMPATh M YIUIyOJSATh 3HAHUS,
MIOJIYYCHHBIC B XO/1€ JICKIIMOHHBIX U MPAKTHYSCKUX 3aHATHIA.

[Toaxox pa3bopa KOHKPETHBIX CUTYAIIUI MTUPOKO UCIIOJIB3YETCS KaK MperoaBaTelieM, Tak
U CTyJICHTaMH TIPH MPOBEICHUH aHAlIN3a Pe3yIbTaTOB CAMOCTOSATEIHHON PaOOTEHI.

JIyis A1l ¢ OTpaHWYSHHBIMH BO3MOXHOCTSMH 3J0POBbSI TIPETYCMOTPEHA OPTaHU3aINS
KOHCYJIBTAIIMH ¢ UCTIONIb30BAHUEM DIIEKTPOHHOMN MOYTHI.

JIJIst TUII ¢ HapyIICHUSIME 3PCHUS

— B IeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1nist U1 ¢ HApYIICHUSIMH CITyXa:

— B TieuaTHoOM hopme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

Jjist TUIT ¢ HapyIICHUSIMEA OTIOPHO-IBUTATEIHLHOTO armapara:

— B IIeYaTHOU ¢opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnis Il ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHH3aIlvs
KOHCYJIBTAIIMH C UCTIOJIb30BAHUEM DJIEKTPOHHOU MOYTHI.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJaromxcs.

4. OueHOYHbIE U METOAMYECKHE MATEPHAJIbI
4.1 OueHouHble cpeAcTBA IS  TeKyllero KOHTPOJSI  YCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIlUN

OHGHOLIHI)IC cpeacTBa MNMpCAHA3HAUCHBLI I KOHTPOJA U OLCHKHU O6paBOBaTCJ'H)HI)IX
JOCTHIKEHUH 06y11a}0111nxcg, OCBOUBLIUX IIPOrpaMMy yqeGHoﬁ JUCHUIIIIMHBI <«Ha3BaHHUC
JUCIHUIIIINHBI .



O1eHOYHBIE CPENICTBA BKIIOYACT KOHTPOJIbHBIE MaTepUaIIbl JUIsl POBEACHHUS TeKYIIero
KOHTPOJIsi B (GOopMe TECTOBBIX 3aJaHHUi, PA3HOYPOBHEBBIX 3aJaHW, U NMPOMEKYTOYHOM
aTTecTalu B (opMe BOIPOCOB U 3a/1aHUH K 3a4ETy M SK3aMEHY.

OneHOYHBIE CpEACTBA Ui WHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU

3JI0pOBbsI BEIOUPAIOTCS C YYETOM UX WHAWBUIYAIBHBIX ICUXO()U3UYECKIX 0COOEHHOCTEM.

— Ipy He0OXOAMMOCTH HHBAJIM/IAM U JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS TOTIOJIHUTEIFHOE BPEMS JJIs IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TIPOBEJICHUH TPOIIEYPhI OIICHUBAHUS PE3YJIbTATOB 00YyYEHUS WHBAIUIIOB M JIHIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBACTCS UCTIOIB30BAHUE TEXHHUUECKUX
CPEeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYATBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS
YW WHBAJIUIOB TIPOIEypa OICHUBAHUS pPE3yJbTaTOB OOYYEHUS 1O JAUCIUIUIMHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oneHWBaHUsT PE3yIbTaTOB OOyUYEHHsS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbSI 10 JHCHUUIUIMHE (MOJIYJIIO) TMperyCMaTpUBaeT IPel0CTaBICHUE
uHpopmanuu B (opMmax, aJaNTUPOBAHHBIX K OTPAaHMYCHHUSM WX 3J0POBbS W BOCIPHITHSA
UHpOpPMALINK:

J1i1st U1 ¢ HApyIICHUSIMH 3PCHHS

— B I1€YaTHOH (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HApYIICHUSIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

J1i1st U1 ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO amiapara:

— B TieuaTHo hopme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

CTpyKTypa OLllEeHOYHBIX CPEICTB IS TeKYlIeld U MPOMEKYTOYHOM aTTecTAlMHU
CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKyIlIell U MIPOMEKYTOYHOM aTTecTaluu

HaumenoBanue
KonTpomupyemsie N
Ne Kon xoHTpoimpyemoii OLICHOYHOT'O CPEJICTBA
pas3zensl (TeMbl)
n/n - KOMITETEHIMH (WJIM €€ YacTH) . [Tpomexyrounas
JMCIUTITHHBI Texymuit KOHTPOIIB
aTTecTanys
P o— na-3.0I1K-2
na-4.011K-2
1 NPOrpaMMHUpOBaHNsL. | 1o T1-1.11K-3 Koumponvnuvie Bonpoc na sxzamene 1-
OcHOBBI VT-2.TTK-3 sonpocwl 1-5 9
ITOPUTMHU3AINN
nJ-3.0T1K-2 Bonpoc na
2 Jlekcuueckue NJ1-4.0T1K-2 Konmponvhuvle akzamenel 0-12
OCHOBHI SI3bIKa nJ-1.11K-3 sonpocul 6-1
NJ-2.11K-3
Koumponvneie Bonpoc na sxzamene
VIJ1-3.011K-2 eonpocwr 8-10, 14-17 | 13-28
CkansipHble THUIIBI. ’ Koumponvnuvie
na-4.011K-2
3 Bripaxenus. sadanus 1-2
0 na-1.11K-3 3u0 5
nepanum VIJI-2.TIK-3 adanus Ons
CamocmosmenbHo20o
pewenus 1-4
N-3.0I01K-2 Bonpoc na sxzamene
na-4.011K-2 Koumponvnuvie 29-31
4 Brow/srison NA-1.11K-3 sonpocur 11-13
nA-2.11K-3




N-3.0I1K-2 Koumponvnvie Bonpoc na sxzamene
N-4.0I1K-2 3adanus 3-5 32-33
5 Ycnosusiit oneparop | MA-1.11K-3 3aoanus ons
Na-2.11K-3 CamocmosmenbHo20
peuenus 5-12
N-3.0I1K-2 Koumponvnvie Bonpoc na sxzamene
N-4.0IIK-2 3adanus 6-10 34-38
6 OnepaTops! LUK na-1.11K-3 3aoanus ons
WN1-2.I1K-3 CamoCcmosmenbHo20
peuterus 13-22
nJ-3.0T1K-2 Koumponvnoie Bonpoc na sx3amene
Cratieckite WI-4.0I1K-2 3a0anus 11-15 39-42
7 VACCHBRL W-1.ITK-3 3adanus ons
WI-2.I1K-3 CamocmosimenbHo20
pewenus 23-32
N-3.0I1K-2 KoumponvHule Bonpoc na sxzamene
H/I-4.0I1K-2 sa0anus 16-17 43-48
8 VYkazaremu u cceuiku | MJI-1.11K-3 3aoanus ons
WN1-2.I1K-3 CamocmosimenbHo20
pewenus 33-37
na-3.0I1K-2 Koumponvnuvie Bonpoc na sxzamene
N-4.0IIK-2 3adanus 18-23 49-50
9 ﬁ:f;:g;?emm WA-1.11K-3 3aoanus ona
WI-2.I1K-3 CamocmosimenbHo20
peuwenus 38-55
nJ-3.011K-2 Koumponvnoie Bonpoc na sxzamene
OyHKINY, WI-4.0I1K-2 3a0anus 24-27 51-64
10 | mpoToTHITBI na-1.I1K-3 3aoanus ons
GbyHKIMN na-2.11K-3 CAMOCMOAMeENbHO20
pewenust 56-65
N-3.0I1K-2 Koumponvnvie Bonpoc na sxzamene
H/I-4.0I1K-2 3a0anus 28-29 65-72
11 | CrpykTypsl na-1.11K-3 3aoanus ons
WN1-2.I1K-3 CamoCcmosmenbHO20
peuwerusi 66-12
na-3.0I1K-2 KonmponshoLe Bonpoc na sxzamene
12 AAropuTMBI na-4.011K-2 s ()aHft 7 30-31 73-78
COPTHUPOBKH n-1.11K-3
NJI-2.T1K-3

OIIK-2
NMPOEKTHPOBAHHUEM,
yeJoBeYeCKOH AeITeILHOCTH
HJ/1-3.0IIK-2
3Hamy:
Bosmoorcnocmu
Memooonocuu
npPOCPAMMUPOBAHUS

IToka3aTe/n, KpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe INMOPOrOBOMY VPOBHIO OCBOCHHMS KOMIETEHLIHMH IJIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHHs M KPUTEPHSIM HX OLCHUBAHUsI (OIICHKA: YAOBJIETBOPHUTEIbHO /3a4TEHO):
Cnoco0eH NMpUMeHSATh COBPEeMEHHbINI MaTeMaTH4YeCKHil anmapart, CBSI3aHHBIH ¢
peanuzaumeii u
NPOrpaMMHBIX IPOAYKTOB U MPOrPAaMMHBIX KOMILJIEKCOB B Pa3JIM4YHbIX 00J1aCTAX

pa3padoTkoii,

nepcneKmueHblx

NPOCPAMMHBIX NPOOYKMOB, MEXHUUECKUX CPeOCma

paspabomku  npocpamMMHO20

A3viKku npoepammuposanus u pabomol ¢ 6A3amu OAHHLIX

cpeocms

OLICHKOM

Apaymenmuposéano npumenaem memoovl RPOEKMUPOCAHUSA, PA3PAOOMKU U
peanuzauuu NnPOZPAMMHBIX RPOOYKMOE U HPOZPAMMHBIX KOMNIAEKCO8 8
PaznuuHbIX 001acmAX uenoeeueckoil 0eameabHocCmu
Bosmoorcnocmu cywecmeyiougeti npocpamMmHo-mexHu4eckou apxXumexmypul
COBPEMEHHBIX

obecneuenus u mexHoJjiocuu

KadecTBa

paspabomxu



ymemb:

gnaoems:

HJ/[-4.0IIK-2 Hcnonvzyem uHcmpymeHmaibHovle, RPOPAMMHbIE U ANNAPDAMHbIE CPEOCMEd

Hucmpymenmor u memoowt npoekmupoganus u ousatina U1C

Lenu u 3a0auu npo6oOUMbIX UCCIe008AHUU U PA3PAOOMOK

Memoovl u cpedcmea nAAGHUPOBAHUS U OP2AHUZAYUU UCCAEO08AHULL U PA3PADOMOK
Memoowl nposedenus dIKCnepumMeHmos u HaoI0eHull, 00600weHus u 0opabomku
ungopmayuu

Buipabamvieams 6apuanmol peanuzayuu mpebosanuii

Hcnonvzoeamv cyuwecmsyroujue munogvle peuieHus: u wabioHbl npoeKmupo8aHsl
NPOSPAMMHO20 0becneyeHUs]

Bepugpuyuposame cmpykmypy npoepammHozo Kooa

Paspabomxa, uszmenenue u coenacosanue  apXumexkmypvl  NpPOSPAMMHOO
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZO
obecneyeHus

Paspabomxa cmpykmypel npoepammnozo kooa UC

Bepugurayus cmpykmypul npoepammno2o kooa UC omuocumenvbHo apxumekmypul
HC u mpebosanuii 3axazuuxa k UC

Coop, obpabomxa, ananuz u o0600wWeHUe pE3YIbMAMOE IKCNEPUMEHMO8 U
uccnedosanull 8 coomaenmcmaeayouell 001acmu 3HaHUlL

HesimenvHocmb, HanpasieHHas HA peuleHue 3a0ay AHATUMUYECKo20 Xapakmepd,
NPEeOnonazarwux 6b100p U MHO2006pa3ue aKmyaibHblX CHOCOD08 peueHus 3a0ay

uamepenuﬁ o1 OUEHKU Kauecmea npozcpammnozo obecneuenus

3HATD: Boszmooichocmu  cospemennvix U nepcneKmusHuvlX  cpedcme  paspabomru
NPOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPEOCME
Memoodonozuu  paspabomku  npocpaMMHO20 — ObecneyeHus U  MEXHOI02UU
npOCPaAMMUPOBAHUSL
A3vlku npoepammuposanus u pabomul ¢ 6a3aMu OGHHBIX
Hucmpymenmoi u memoOowi gepughuxayuu Cmpykmypuvl RpOPAMMHO20 KOOA
Memoowvl nposedenusi dKcnepumenmos u HaobarwoeHull, 060owenus u obpabomxu
ungopmayuu
YMETH: Hcnonvzosame cywecmsyrowue munogvie peuleHus U wabioHbl NPOeKmupo8aHus
NPOCPAMMHO20 0becneyeHusl
Bepuguyuposamv cmpyxmypy npoepammnoco kooa
IIpumensams memoOvl ananiu3a HayyHO-mexHuvyecKol uHgopmayuu
BJIAZIETH Paspabomka, u3meHeHue U  CO2IACOBAHUE — APXUMEKMYPbl  NPOSPAMMHO2O0
: obecneueHusi € CUCMEMHbIM AHATUMUKOM U  APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
Paspabomra cmpykmypel npoepammnozo kooa UC
Heamenvnocmov, nanpasnenHas Ha peuileHue 3a0a4 AHATUMUYECKO20 Xapakmepa,
npeononazanwux 6b100p U MHO2000pasue aKkmyaibHblx Cnocob08 peuieHust 3a0ay
MK-3 Cnoco0eH mnNpUMEHATH COBPeMEHHble HH(OPMALMOHHBIE TEXHOJOIMHM MPH
NPOEKTHPOBAHUH, pPeanM3aliH, OleHKe KayecTBa W aHaau3a 3(PPeKTHBHOCTH
MaTeMaTH4YeCKHX MojJeJiedl M(M/IM) NMPOrpaMMHOI0 o0ecrnedYeHHMs IS PelleHUst
3aJa4 B Pa3JIMYHbIX IPEeAMETHBIX 00J1aCTAX
HJI-1.1IK-3 Hcnonvzyem coepemennvle peuwieHus u mexmnoa02uu npoeKmuposanus npu
paspadomke npozpammmnozo obecneuenus
3Hamy: Bosmootcnocmu  cospemenHblx U nepcnekmueHvlx  Cpeocms  pazpabomku

NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME

Memoodonocuu  paspabomxu  NpocpaAMMHO20 — obecnedenus U MexXHON02UU
npOCPaAMMUPOBAHUSL

Ipunyunsr nocmpoenusi apxumexmypvl HPOSPAMMHO20 obecneueHus U 6uUobl
apxXumeKmypul npO2PAMMHO20 0becnedeHus

Memoovbl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepgheticos



ymemu:

gnaoems:

HJT-2.1TK-3

3HAmMbs.

ymems.

gnaoems:

A3viku npoecpammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina MC
Cospemennvie 06bEKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
CoepemeHnnvie cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUS
Memoovl ananuza u 0606WeHUsI OMeYeCmEeHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayouel 001acmu Uccie0o8aHull
Bvipabamvieams éapuanmul peanruzayuu mpebosanuti
Koouposamve na s3vixax npoepammuposanus
Bepugpuyuposame cmpykmypy npoepammHo2o Kooa
Paspabomka, usmenenue u coenacosanue — apxumexkmypvl — NpOSPAMMHO20
obecneyenusi ¢ CUCMEMHbLIM AHATUMUKOM U aPXUMEKMOPOM NPOSPAMMHO20
obecneuenus
IIpoexmupoganue npocpammHuix unmepgeucos
Paszpabomxa cmpyxkmypor npoepammnoeo kooa UC
Bepugpurayus cmpykmypul npoepammnozo kooa UC omnocumenbHo apXumekmypol
HC u mpebosanuii 3akazuuxa k 1C
Yempanenue obnapysicennvix necoomeemcemautl

Hcnonvzyem coepemenHble A3bIKU U CUCHIEMbL  RNPOZPAMMUDPOBAHUA,

MexXHO102UU NPOEKMUPOBAHUA NPOZPAMMHOZ20 00ecneyeHus
Bosmooichocmu  cospemenHblx U NepCNeKmueHvlX  Cpeocms  pazpabomiku
APOCPAMMHBIX NPOOYKMO8, MEXHUYECKUX CPeOCME
Memooonocuu  pazpabomxu  NPoOCPAMMHO20 — Obecnedenus U  MexHON02UU
npOSPaAMMUPOBAHUSL
Ilpunyuner nocmpoenusi apxumexmypvl HPOSPAMMHO20 oObecneuenus U 6uUobl
apxXumeKmypbul npo2PAMMHO20 0becnedeHus
Memoowt u cpedcmea npoekmuposanusi NPOSPAMMHbBIX UHMeEPheLicos
A3viKku npoepammuposanus u pabomol ¢ 6a3amu OAHHLIX
Hncmpymenmol u memoowt npoexmuposanus u ousavna UC
CoepemeHtbie 00beKMHO-0OPUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepemenuvie cmpyKmypHbie A3bIKU NPOSPAMMUPOBAHUS
Memoovl ananuza u 0606ueHUss OMeYeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomseemcmayrowel 001acmu Uccie0o8anHuil
Bvipabamvieams éapuanmul peanuzayuu mpebosanuti
Koouposamoe na si3vikax npoepammuposanus
Bepuguyuposamv cmpyxmypy npoepammuo2o kooa
Paspabomka, usmenenue u coenacosanue  apxumexkmypvl — NpOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneuenus
Ilpoexmupogarue npocpammusix unmepgeticos
Bepugpurxayus cmpyxkmypwi npoepammuoco kooa UC omuocumenvHo apxumexmypol
HUC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapyosicennvix necoomeemcemsuii

Cootsercterie 0A30BOMY _YPOBHI0) OCBOEHHS  KOMIIETEHIIMH IJTAaHAPYEMBIM
pe3ynbTataM o0yueHHs U KPUTEPUSM UX OIICHHUBAHUS (OLICHKA: XOPOILO /3aYTEHO):

OIIK-2 CnocofeH nmpuMeHSITh COBPEMEHHbII MaTeMaTH4YeCKMil anmapart, CBSI3aHHBIH ¢
NPOEeKTHPOBAHUEM, Ppa3padoTkoi, peaju3anveil M  ONEHKOH KayvecTBa
NMPOrpaMMHBIX NPOAYKTOB U NMPOIrPAMMHBIX KOMILUIEKCOB B Pa3JIM4YHBIX 00/1aCTAX
YeJI0BEYECKOM eI TeJILHOCTH

HJT-3.01TK-2

Apzymenmuposano npumensaem Memoovl npoekmupoeanu, pazpaﬁomku u
peaiuzauuu npozpamMmHbIX npodykmoe U NnpocpammHblxX KOMNJEKCO6 6
pa3iudnblxX oonacmsax ueynogeueckoil 0esameabHocCmu



3HAMb.

ymemb:

gnaoems:

HJT-4.011K-2

3HATh:

YMETh:

BJTAZTETb:

Bosmoorcnocmu cywecmeyroweit npoepammHo-mexHuiecKkol apxumexmypol
Bosmooichocmu  cospemenHbIX U NEpPCNeKmuHvlX — Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX Cpeocme Ha A3blKe NPOSPaAMMUPOBAHUSL
C++

Memooonozuu  paspabomku  npocpamMMHO20 — Obecnedenus U MEexXHOI02UU
npPOCPaAMMUPOBAHUSL

A3viku npocpammuposanus u pabomvl ¢ 6azamu OAHHLIX, 6 MOM YUCTE A3bIK
npoepammuposarusi C++

HUncmpymenmuol u memoowl npoexmuposanus u ousavna UC

Lenu u 3a0auu npooOUMbLX UCCIe008aHUL U PA3PAOOMOK

Memoowi u cpedcmea NIAGHUPOBAHUSL U OPAHUIAYUU UCCTE008AHUL U PA3PAOOMOK
Memoowi nposedenuss IKCnepumMeHmos u HaoI0eHull, 0b60oweHus u oopabomku
ungopmayuu

Buvipabameieams eapuanmul peanuzayuu mpedosanui

Hcnonvzoeams cywecmsyrowue munoguvle peuleHus u uabionbl npoeKmupo8aHus
NPOCPAMMHO20 0becneyeHus Ha A3vike npoepammuposanus C++

Bepuguyuposame cmpykxmypy npoepammnozo kooa

Paspabomra, usmenenue u coenacogaHue — apxumexmypvl  NpPOCPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus

Paspabomra cmpykmypul npocpammnoco kooa MC na A3vike npocpammuposanus
C++

Bepughuxayus cmpyxmypui npoepammuoco kooa UC omuocumenbHo apxumexmypbl
UC u mpebosanuii 3axazuuxa xk UC

Coop, obpabomka, aumanuz u 0000WeHUe pe3yILbMAMO8 IKCHEPUMEHMO8 U
uccnedosanull 6 coomeemcmayrouieli 001acmu 3SHauull

Leamenvnocms, HanpasieHHas Ha peulenue 3a0a¥ AHATUMUYECKO20 Xapakmepd,
npeononazaruux 6b100p U MHO2000pasue aKkmyaibHblX Cnoco608 peueHus 3a0ay

I/Icn0ﬂb3yem UHCMPYMEHMAIbHbIE, NPOCDAMMHbBIE U aAnnapanHbvle cpedcmea

usMepenull 01 OUeHKU Kauecmed npozpammHozo obecneyeHus
Bosmooicnocmu  coepemennvix U nepcneKmMueHuvlX  Cpeocme  pazpabomku
APOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu  pazpabomku  NpocpAMMHO20 — ObecnedeHus U MexXHON02UlU
APOCPAMMUPOBAHUS HA A3bIKe npocpammuposarus C++
A3viku npoepammuposanuss u pabomsl ¢ 06azamu OAHHBIX, 6 MOM YUCIE A3bIK
npoepammuposanus C++
Hucmpymenmoi u MmemoOowi eepugpuxayuy Cmpykmypvl RpOZpaAMMHO20 KOOa
Memoowi nposedenus 3Kcnepumenmos u HaobadeHull, 0bobuenus u obpabomku
ungopmayuu
Hcnonvzoeamv cyuecmsyowjue munosvie peulerus U wabioHbl NPOeKmuposanus
npocpAMMHO20 obecneueHus Ha A3vike npozpammuposanus C++
Bepuguyuposames cmpykmypy npocpammHO20 KOOAd HA sA3blKe NPOSPAMMUPOBAHUSL
C++
IIpumensamos memoObvl aHAIU3A HAYYHO-MEXHUYECKOU UHDopMayuu
Paspabomra, uzmenenue u coenacoganue  apxumexkmypvl — NpOPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U  APXUMEKMOPOM NPOCPAMMHO2O
obecneyeHust
Paspabomxa cmpykmypor npoepammnozo kooa MC Ha sa3vike NpocpamMmupo8aHus.
C++
Hesamenvnocmy, HanpasienHas HA peuieHue 3a0a4 AHATUMUYECKO20 Xapakmepd,
npeononazanuux 66100p U MHO2000pazue aKmyaibHuIX CHOCO008 peuleHus 3a0ay



MK-3 Cnoco0eH NpUMEHATH COBpPeMeHHble HWH(QOPMALMOHHbIC TEXHOJIOTHH TpPH
NPOEKTHPOBAHUH, pealu3allMi, OLEHKe KayecTBa M aHaau3a 3(Q(eKTHBHOCTH
MATeMaTHYeCKHX MoJejedl M(MIHM) NMPOrpaMMHOIO o0ecmeveHHsl 1JIsl pPelIeHust
32124 B Pa3JMYHbIX PeJIMETHBIX 00/1aCTAX

HJI-1.IIK-3

3HAMb.!

ymemb:

81a0emn:

HJT-2.1TK-3

3HAMbs.

Hcnonvzyem coepemeHHble PeUieHUs U MEXHON02UU NPOEKMUPOBAHUA NPU
paspadomke npozpammnozo odecneyenus
Bosmoorcnocmu  coépemenHvix U NepCcneKmueHvlX  CpeoCme  paspabomiu
NPOCPAMMHBIX NPOOVKMOS, MEXHUYECKUX CPpeoCme Ha sA3blKe NpPOSpaAMMUPOBAHUs
C++
Memoodonocuu  paspabomku  NpocpaAMMHO20 — obecnedenus U MeXHON02UU
npOSPaAMMUPOBAHUS
Ilpunyuner nocmpoenusi apxumexmypvl HpPOSPAMMHO20 oObecnedenus U 6uUdbl
apxumexmypuvl NpOZPaAMMHO20 0becneyenus
Memoobl u cpedcmea npoeKmupo8auus NPOSPAMMHbIX uUHmMepelicoé Ha s3viKe
npoepammuposanus C++
A3viku npocpammuposanus u pabomsl ¢ 6a3amu OAHHLIX, 8 MOM YUCIEe A3bIK
npoepammuposarus C++
Hncmpymenmol u memoowl npoexmuposanus u ousatina UC
Coepemennvie 00beKMHO-OPUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
CoepemeHubie cmMpyKmypHvle s3bIKU NPOSPAMMUPOBAHUS, 6 MOM YUCTe SA3bIK
npoepammuposarus C++
Memoow ananuza u 0600WeHUs OMeUeCmMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 6
coomeemcmayroweli 0o6aacmu Uccie008aHul
Buvipabameieams sapuanmul peanuzayuu mpedosanuii
Koouposamv mna sa3vikax npocpammuposanus, 6 mMOM Yucie Ha A3bIKe
npoepavmmuposarusi C++
Bepuguyuposame cmpykmypy npoepammnoz2o Kooa Ha A3biKe NpocpamMMupo8aHus
C++
Paspabomra, uzmenenue u coenacosanue  apxumexmypvi  NPOSPAMMHOSO
obecneueHusi ¢ CUCMEMHbLIM AHATUMUKOM U aPXUMEKMOPOM HPOSPAMMHO20
obecneyeHusl
IIpoexmuposanue npoecpammHulx unmepghelicos Ha a3vike npoepammuposanus C++
Paspabomra cmpykmypur npoepammnozo kooa MIC na A3vike npocpammuposanus
C++
Bepughuxayus cmpyxmypui npoepammnoco kooa UC omnocumenbHo apxumexmypbl
HC u mpebosanuii 3akazuuxa k UC
Yempanenue obnapysicennvix necoomeemcemaeut
Hcnonv3zyem coepemennvle A3bIKU U CUCHEMbL  RPOZPAMMUPOBAHUS,
MexXHO102UlU RPOEKMUPOCAHUS RPOZPAMMHO20 00ecnedeHU
Bosmooicnocmu  cospemenHblx U NEepCneKmuHblX — Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomku  NpocpaAMMHO20 — obecnedenus U  MexHOI0SUU
npOSPaAMMUPOBAHUS
Ipunyunsvr nocmpoenuss apxumexmypvl HpPOSPAMMHO20 oObecneyeHus U 6uobl
apxumexkmypul npO2PaAmMMHO20 0becnederus Ha A3vike npoepammuposanus C++
Memoowbl u cpedcmea npoekmuposanus NPOSPAMMHbBIX UHmMepeticos
A3viku npocpammuposanus u pabomvl ¢ 0a3amMu OAHHBIX, 6 MOM HUCIE SA3bIK
npoepavmuposarusi C++
Hucmpymenmor u memoowi npoekmupoganus u ousatina 1C
Coepemennvie 00bEKMHO-OPUCHMUPOBAHHbLE A3bIKU NPOSPAMMUPOBAHUS, 8 MOM
yucne A3vik npoepammuposanus C++



ymemy:

gnaoems:

Coepemennvie cmpykKmypHvle A3bIKU NPOSPAMMUPOSAHUSA, 6 MOM HYUCTE SA3bIK
npoepavmuposarusi C++

Memoovl ananusza u 0606weHUs OMeyecmeeHH020 U MeXCOYHAPOOHO20 ONbIMA 6
coomeemcmaytouell 061acmu Uccie008anuil

Buipabamuvieams éapuanmul peanuzayuu mpebosanuti

Koouposamv na a3vikax npocpammuposamus, 6 mMOM Yucle Ha A3bIKe
npoepammuposarus C++

Bepuguyuposams cmpykxmypy npoepamMmuozo Kooa Ha sA3vlKe NpocpamMMupOo8aHsl
C++

Paspabomra, usmenenue u coenacogaHue — apxumexmypvl — NpPOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOZPAMMHOZ0
obecneyeHus

IIpoexmupoeanue npocpammueix unmep@eicos Ha azvike npozpammuposanus C++
Bepughurxayus cmpyxkmypwol npoepammuoco kooa UC omHuocumenvHo apxumexmypol
HC u mpebosanuii saxazyuxa k UC

Yempanenue obnapysicennvix Hecoomeemcemauii

CootBercTBre NPOABMHYTOMY VPOBHK OCBOCHHS KOMIIETCHIIMM TUTAHHUPYEMBIM
pe3ysbTaTaM o0yueHHs U KPUTEPUAM HX OIICHUBAHUS (OLICHKA: OTJIMYHO /3aYTEHO):

OIIK-2

3Hams.

ymemu:

gnaoems:

Cnoco0eH NMPUMEHATH COBPEMEHHbIH MATEeMATHYECKHil anmapart, CBS3aHHBIH ¢
NPOEeKTHPOBAaHUEM, Ppa3padoTKoH, peaju3anveil M  ONEHKOH  KavecTBa
NPOrpPaMMHBIX MPOAYKTOB M MPOrPAMMHBIX KOMILJIEKCOB B PAa3JIMYHBIX 00/1aCTAX
YeJIOBEYECKOM JesITeJILHOCTH

HJ[-3.0IIK-2

Apzymenmupoeano npumensem memoosl nPOEKMuUpPOBanus, papadomKu u
peanuzauuu npoZPAMMHBIX HPOOYKMOE U HPOZPAMMHBIX KOMHIAEKCO8 8
PAa3nuuHbIX 001aCMAX Uel06e4ecKoil 0eameapbHocCmu
Bosmooicnocmu cywecmeyioujeti npocpammHo-mexHu4eckou apXumexmypol
Bosmoorcnocmu  coepemennvix U NepcneKmueHvlx  Cpeocme  paszpabomiu
NPOCPAMMHBIX NPOOVKMOS, MEXHUYECKUX CPeOCme Ha s3blKe NPOSPaAMMUPOBAHUs
C++
Memoodonozuu  paspabomxu  NpocpaAMMHO20 — obecnedenus U MEeXHOI02UU
npPOSPaAMMUPOBAHUS
A3viku npocpammuposanus u pabomsl ¢ 6a3amu OAHHLIX, 6 MOM YUCIEe A3bIK
npoepammuposanus C++ Ha 861COKOM NPOGheccuoHanbHOM YPOsHe
Hncmpymenmol u memoowl npoexmuposanus u ousavina UC
Lenu u 3a0auu npo6oOUMbLX UCCIE008aAHUL U PA3PAOOMOK
Memoobl u cpedcmea NIAGHUPOBAHUSL U OP2AHUZAYUU UCCTIE008AHULL U PA3PAOOMOK
Memoobl nposedenus dKCnepumMeHmos u HadawoeHull, 0b6o0bwenus u oopabomxu
unghopmayuu
Buipabamvisams  eéapuanmer  peanuzayuu  mpebo6aHuli.  HA  BLICOKOM
npogeccuonanbHom ypogHe
Hcnonvsoeams cywecmsyrowjue munogvle peuleHus u wabionsbl nPpoeKmuposanisl
NPOCPAMMHO20 0becneyeHus Ha A3vike npoepammuposanus C++
Bepuguyuposame cmpyxmypy npozpammnozo kooa
Paspabomka, usmenenue u coenacosamue — apxumexkmypvbl  NpOSPAMMHOZ0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus
Paspabomra cmpykmypur npocpammnozo kooa MC na A3vike npocpammupo8anus
C++ Ha gvicoxom npogheccuonanvHom yposne
Bepughuxayus cmpyxmypui npoepammuoco kooa UC omnocumenbHo apxumexmypbl
HC u mpebosanuii 3akazuuxa k UC



HJT-4.01K-2

3HATb:

YMETh:

BJIAJIETb:

Coop, obpabomxka, amamuz u 00606weHue pe3yIbMamos IKCNEPUMEHMO8 U
uccnedosanuil 6  coomeemcmeyouleli  0oaACMU  3HAHULL  HA  BbLICOKOM
npogheccuoHaIbHOM YposHe

HeamenvHocmy, HanpasieHHas HA peuieHue 3a0ad AHATUMUYECKO20 Xapakmepa,
npeononazanuux 66100p U MHO2000pasue aKmyaibHuIX CHOCO008 peuleHus 3a0ay

Hcnonvzyem uncmpymenmanvHvle, RPOPAMMHbBIE U ARNAPAMHbIE CPeOCcmed

u3MepeHuil 015 OUEeHKU Kauecmed npoZpammHoz0 0becneueHus
Bosmooicnocmu  cospemenHblx U NEPCHEKMUBHBIX — CpeoCcms  paspabomiu
NPOSPAMMHBIX NPOOYKIMOS, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomku  nPocpaAmMMHO20 — obecneueHus U MEXHOLO2UU
NPOSPAMMUPOBAHUSL HA A3bIKe npoepammuposanusi C++
H3zviku npoepammuposanusi u pabomel ¢ Oazamu OAHHLIX, 6 MOM HUCLE SI3bIK
npoepammuposanusi C++ Ha 8blcOKOM NpopeccuoHatbHoM yposHe
Hnempymenmol u memoOowt eepughuxayuu cmpykmypbl npOSpAMMHO20 KOO
Memoobl npogedenus dKcnepumenmos u Habaroenutl, 060oweHus u 0opabomru
uHghopmayuu
Hcnonvzoeams cywecmsyrowue munogvle peulenus U wabilonsbl NpOeKmupo8aHus
npocpamMmno2o obecneuenuss Ha s3vike npoepammuposanus C++ na evicokom
npogeccuoHaIbHOM YPosHe
Bepuguyuposamo cmpyxmypy npocpammnozo ko0a Ha s3vlKe NpocpamMmupo8anus
C++
Tpumensmo memoovl aHaIU3a HAYYHO-MEXHUYECKOU UHDOpMayUU
Paspabomka, usmenenue u  coeracosanue — apxXumexkmypvl — npoSpPaAMMHO20
obecneyenusi ¢ CUCMEMHbIM AHATUMUKOM U  APXUMEKMOPOM NPOSPAMMHO20
obecneyeHus
Paspabomra cmpykmypor npoepammnozo kooa MC na szvike npocpammuposanust
C++ Ha sbicokom npogheccuonanrbHom yposHe
Jlesmenvrocmov, HanpasieHHAs HA peuleHue 3a0a4 AHAIUMU4ecKo20 Xapaxkmepd,
Npeononazanuux 6b100p U MHO2000pasue akmyaibHblx Cnocob08 peueHus 3a0ay

MK-3 Cnoco0eH TnNpUMEHSITb COBpPEMEHHbIe HH(POPMALMOHHBICE TEXHOJIOTHHM IPH
NPOCKTHPOBAHUH, peaJH3aliH, OLEHKe KayecTBa M aHaJIu3a 3(P(PeKTUBHOCTH
MaTeMATH4YeCKHX MojeJieil M(M/IHM) NMPOrpaMMHOIO o0ecrnedYeHMsl Uil peLIeHUs
3aa4 B Pa3JIMYHBIX PeAMETHbBIX 00J1aCTAX

HJI-1.1TK-3

3HAmMbs.

Hcnonv3yem coepemennvie peuwienus u mexHonocuu nPoeKmupoGanus npu
paspadomke npozpammnozo obecneuenus
Bosmooicnocmu  cospemenHbIx U NEepCneKmueHblX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOS, MEXHUUECKUX Cpeocme Ha A3blKe NPOSPaAMMUPOBAHUSL
C++
Memooonozuu  paspabomku  npocpaMMHO20 — OOecnedeHus U  MEexXHOIO02UU
NPOCPAMMUPOBAHUSL HA 8bICOKOM NPOGDECCUOHANLHOM YPOBHE
Ipunyuner nocmpoenusi apxumexmypbvl NpOSPAMMHO20 0DecneueHus U GUobl
apxumexmypul HPOCPAMMHO20 obecnedenusl
Memoovl u cpedcmea npoexmuposanus nPOPaAMMHLIX UHMepelucoe Ha s3biKe
npoepammuposanus C++ Ha 8blcOKOM NPOheccuoHanbHoM yposHe
A3viku npocpammuposanus u pabomvl ¢ 0a3amu OAHHLIX, 6 MOM HUCIE SA3bIK
npoepammuposanus C++ Ha 8blcOKOM NPOheccuoHanbHoM yposHe
Hucmpymenmor u memoowi npoekmupoganus u ousatina MC
Cospemennbie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpykmypHvle A3bIKU NPOSPAMMUPOSBAHUS, 6 MOM HYUCAE SA3bIK
npoepavmmuposarusi C++
Memoovl ananusza u 0606weHUs OMeyecmeeHHo20 U MeXCOYHAPOOHO20 ONbIMA 6
coomseemcmaylouell 061acmu Uccie008anuil



ymemy: Buipabamuvieams éapuanmul peanuzayuu mpebosanuti
Koouposamv mna a3vikax npocpammuposamus, 6 mMOM Yuclie Ha A3bIKe
npoepammuposanus C++ Ha 861COKOM NPOGheccuoHanbHoM yposHe
Bepuguyuposams cmpykmypy npoepammuozo Kooa Ha sA3vike NpocpamMMupo8ansl

C++

61a0emo: Paspabomra, usmenenue u coenacoéanue  apxXumexmypovl  NpPOSPAMMHO2O
obecneyeHusi ¢ CUCMEMHbLIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO20
obecneyenus

IIpoexmuposanue npocpammueix unmep@eicos Ha azvike npozpammuposanus C++
Paspabomra cmpykmypul npoepammnoco kooa UC na sa3vike npocpammuposanus
C++ na svicokom npogheccuonanrbHom yposHe

Bepugpukayus cmpykmypul npoepammno2o kooa UC omHocumenvbHo apxumekmypul
HUC u mpebosanuii saxazyuxa k UC

Yempanenue obnapyoicennvix Hecoomeemcemautl

HJI-2.1IK-3 Hcnonvzyem coepemennvie A3bIKW U CUCHEMbL NPOZPAMMUPOBAHUS,
MEXHON02UU NPOEKMUPOBAHUS RPOZPAMMHO20 00ecnedeHus
3Hamy. Bosmoorcnocmu  coépemenHvix U NEpCcneKmueHvlX  CpeoCme  paspabomiu

NPOCPAMMHBIX HPOOYKIO8, MEeXHUUECKUX cCpedcma
Memooonocuu  paspabomku  nNpocpAMMHO20 — OOecnedeHus U — MexXHOI02UU
NPOCPAMMUPOBAHUSL
Ipunyuner nocmpoeHusi apxumekmypbl NpOZPAMMHO20 0becneueHus U BUuobl
apxumexmypuvl HPOSPAMMHO20 0becneuenus Ha A3vike npoepammuposanus C++
Memoouvl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMepghelicos
A3viku npocpammuposanus u pabomsl ¢ 6a3amMu OAHHBIX, 6 MOM HUCILe A3bIK
npoepammuposanus C++ Ha 861COKOM NPOGheccuoHanbHOM yposHe
Huempymenmor u memoowt npoexmupoeanus u ouzatina UC
Cospemennbie 00bEKMHO-OPUEHMUPOBAHHBIE A3bIKU NPOSPAMMUPOBAHUS, 6 MOM
yucne A3blk npoepammuposanusi C++
Coepemennvie cmpykmypHvle A3bIKU NPOSPAMMUPOSAHUA, 6 MOM HYUCAE HA3bIK
npoepammuposanus C++ Ha 8blcOKOM NPOheccuoHanbHoM yposHe
Memoovl ananusza u 0606weHUs OMeyecmeeHHo20 U MeXCOYHAPOOHO20 ONbIMA 8
coomeemcmaylouell 061acmu Uccie0o08anuil

ymemo. Buipabamuvieams éapuanmul peanuzayuu mpebosanuti
Koouposame mna A3vikax npocpamMmupoéanus, 6 MOM uucie Ha A3bIKe
npoepammuposanus C++ Ha 8b1COKOM NPogheccuoHanbHoOM yposHe
Bepuguyuposamo cmpyxmypy npoepammnozo Kooa Ha sA3vlKe NpocpamMMupOo8anusl
C++

enadems. Paspabomka, usmenenue u coenacosamue — apxumexkmypbl — NpOSPAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneyeHus: Ha 8bICOKOM NPOGecCUOHATbLHOM YPOBHE
IIpoexmupoeanue npocpammusix unmepgeicos Ha azvike npozpammuposanus C++
HA 8bICOKOM NPOGeCCUOHAILHOM YPOBHE
Bepugpuxayus cmpyxmypur npoepammnoco kooa UC omnocumenvHo apxumexmypbl
HC u mpebosanuii 3akazuuxa k UC
Yempanenue obnapysicennvix necoomeemcemaeut

TunoBbie KOHTPOJIBbHBIE 32JaAHUS HJIM HHBIE MAaTePHAJIbI, HE00X0AUMbIE /ISl OLEHKHU
3HAHMi, YMEHHH, HABBIKOB M (M/IHM) ONbITA [JEATEJBbHOCTH, XAPAKTEPU3YIOLIUX JTAIbI
(popMupoBaHus KOMIETEeHIIUI B IIpolecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpamMMbl

TunoBblie KOHTPOJIbHBIC 3a1aHUs:



1.  asbl KaTeThl NPSIMOYTOJIBHOTO TpeyrojbHUKa a U b. Haiitu ero rumorenysy c u
nepumeTp P.

2.  Haiitu paccrosHue Mexay IByMsl TOUYKaMH € 33JaHHBIMU KoopauHatamu (x1, yl),
(x2, y2) Ha MIIOCKOCTH.

3. llomb3oBaTenb BBOAUT C KIABHATYpbl KOOpAMHATHI TOukd (X,Y). Heobxommmo
HaIlMCcaTh pOrpaMMy, KOTOpasi IPOBEPSIET, KAKOM YETBEPTH IPUHAJJIEKHUT TOUKA.

4.  Tlonb3oBarenb BBOOUT C KiaBuaTypsl 3 uucia ot — 0 1o 10. Hanucats nporpammy,
KOTOPAsi CYUTAET CyMMY TOJIbKO HEYETHBIX MOJIOKUTEIbHBIX YHCEIL.

5.  Ilosnbp3oBarens BBOAMT C KiaBUaTypbl 2 uucna. Hamumcars mporpamMmy, Kotopas
IIPOBEPSIET, SABIACTCA JIM NEPBOE YUCIO KBAAPAaTOM BTOPOIrO, U BBIBOJUT COOTBETCTBYIOLIEE
COOO0IIEeHuE.

6.  Jlano nenoe uncino. Haiitu cymmy ero 4eTHsIx nudp.

7. JlaHa mociemoBaTeaIbHOCTh IIETIBIX YMCENl, OKaHuMBaromasica uduciaom 0. Haitu
CYMMYy KBaJpaTOB JIBY3HAUHBbIX OTpULATEIbHBIX unces. Eciu Takux yucen HeT, cooOIUTh 00
3TOM.

8.  Jlama mocienoBaTeNbHOCTh LENBIX 4YMCeld, OKaHuuBaromascs uuciom 0. Haiitu
HaVMEHBIIIEE YETHOE YUCIIO.

9. Jlna 3amaHHOro  HaTypajlpHOro 4yuciaa N HaWTH CyMMy  JIeIMTelNeH,
3aKaH4YMBAIOIIMXCS 3adaHHON [uPpoit K.

10. HatypanpHoe uncino N Ha3bIBaeTCsl COBEPILIEHHBIM, €CJIM OHO PAaBHO CyMMeE BceX
CBOUX JICTTUTENICH, UCKITF0Yasi caMo 3TO uucio (Hampumep: 6 =1+2+3;28=1+2+4+ 7+ 14).
Haiitu Bce coBepieHHbIe uncaa oTpeska [A, B].

11. [Han omnomepHbiii MaccuB, coctosumii u3 N (0 < N < 100) mernouucieHHbIX
251eMEHTOB. ONpenenuTh KOJINYECTBO YETHBIX IEMEHTOB, HHIEKCHI KOTOPBIX HE KpaTHbI 3

12. Jlan omHOMepHBIH MaccuB, coctosmuid u3 N (0 < N < 100) menmodncieHHBIX
3JIEMEHTOB. BbIBECTH 3HAaUEeHNUs1, KOTOpPBIE HE MPEBOCXOAAT CPEAHETO apru(hMETHUECKOTO.

13. Han omHomepHbiii maccuB, coctosmmid w3 N (0 < N < 100) memouucieHHbIX
251eMeHTOB. ONIpeennTh, €CTh JIM B HEM JIBa COBEPILEHHBIX JJIEMEHTA.

14. ana xBajapaTHas Marpuia neisix gucen pasmepoM N X N (3 < N < 100). Haiitu
IIPOU3BE/ICHNE HEHYJIEBBIX 3JIEMEHTOB, JIEKAIUX BbIIIE INIABHOM 1MAaroHaIl MaTPHULIbI

15. Jlana matpuia BenleCTBEHHbIX uncen. HaillTu pasHOCTh MeXay MaKCUMAalbHBIM U
MUHUMAaJIbHBIM 3HAaYEHHUSMH JIEMEHTOB MacCHBa.

16. Hcnonw3yst BMECTO caMOll TIEPEMEHHOW yKa3aTelnb Ha Hee, HalucaTh IporpaMMy B
COOTBETCTBUH C 33JaHUEM. BBIUHCIUTH BBICOTY TPEYTOJIbHHKA, 3HAS ABE CTOPOHBI TPEYTOJIbHUKA
U YTOJI MEXTy HUMHU.

17. lan maccuB LenibIX yKces. BboIBecTH 3HaUeHUs, KOTOpPBIE HE MPEBOCXOAT CPETHETO
apupMeTHUIECKOrO.

18. Hcnonw3ys BMeCTO caMoOii IepeMEHHON yKa3aTelb Ha Hee, HalucaTh IporpaMMy B
COOTBETCTBUU C 3aJlaHMEM. BBecTu CTOpOHY KBajpaTa a. BeIYMCINTH MIOMAab BIHUCAHHOMN
OKpyXHOCTH. J[aH MaccuB LIeNbIX Yicell. Bce HeUeTHBIE AIIEMEHTHI YIBOUTD, 3 YETHBIE YMEHBIIIUTD
BJIBOE.

19. an maccuB nenbix uncen. OnpeaenuTh KOJINYeCTBO YETHBIX 3JIEMEHTOB, MHJIEKCHI
KOTOPBIX HE KPATHBI 3.

20. Jlam JBYMEpHBII MacCHB BEIIECTBEHHBIX 4YHcel. HallTh MHHHMAaNbHBIA 10
a0COTIOTHON BEJIMUMHE 3JIEMEHT MaTPHUIBL.

21. JlaH nByYMEpHBIH MacCUB BEUIECTBEHHBIX uuceld. HalTh cymmy Npou3BeICHHIA
AJIEMEHTOB CTPOKH U CTOJIOI]a MaTPHUILIbI, HA MEPECCUEHUN KOTOPBIX HAXOAUTCS HAaUOONIbIINHN 110
a0COTIOTHOW BEJTMUMHE DJIEMEHT MATPHIIBL.

22. JlaH qByMEpHBIM MacCHB BEIIECCTBEHHBIX Yncell. HaliTh cyMMy 3J1eMEHTOB CTOJIONA,
B KOTOPOM PacCIOJIOKEH MAaKCUMAaJIbHBIA 3JIEMEHT MacCUBA.

23. Jlanma xBajpaTHas MaTpula IeNbIX Yncesn. HallTh OTHOIIEHWE CyMM 3IIEMEHTOB,
JeXKalIuX BhIIIE U HUXKE IJIABHOM 1MaroHad MaTpULbIL.



24. Hamucate (QyHKUIUIO, KOTOpas OMNpEAENsieT, CONEPXKUT JIM IMOCIEI0BATEIbHOCTD
nenbix yncen N XoTs Obl TpU OTpUIIATEIbHBIX Yucia. Bo3Bpatute 1 — ecnu comepxkur, 0 — B
IPOTHBHOM CIydae.

25. JlaH ABYMepHBI MaccuB HenbIX uncen. C ucnoiab30BaHuEM (YHKIMH KaXKIOM €ro
CTOJOIE HAMTH MEepBBI HEUETHBIN IEMEHT (MPUHSTH, YTO HEYETHBIC SJIEMEHTHI €CTh B KaXKIOM
cToJioIe).

26. Jlan aByMepHBIN MaccuB Henbix yucen. C ucmonp3oBaHueM (QYHKIUU IS KakI0H
CTPOKH BBISICHUTb, UMEIOTCS JIU B HEW MOJIOKUTEIbHBIE JIEMEHTHI.

27. Hamucarp (QyHKOHMIO, KOTOpas ONpeAeisieT W BO3BpPALA€T  KOJIUYECTBO
COBEPLICHHBIX YUCEII B MTOCIIE0BATEILHOCTH HATYpaJIbHBIX yrceln N.

28. Paspaborarp cTpykTypy Abiturient: @amunus, Ums, OtuectBo, Axpec, OneHKH.
CoznaTh MaccHMB CTPYKTyp HE MEHee ueM M3 TpEX AJIeMEHTOB. BbiBecTH Ha 3KpaH: CIHCOK
aOUTYpUEHTOB, HMMEIOUINX HEYJOBJICTBOPUTEIBbHBIE OICHKH, CIHUCOK aOWUTYpPHEHTOB, CyMMa
0aJlJIOB y KOTOPBIX HE MEHbIIIE 3aJaHHOMN; BRIOpaTh N aOUTYpUEHTOB, HIMEIOIIUX CaAMYIO BBICOKYIO
CyMMYy 0aJlJIOB, M CHHCOK aOUTYpHUEHTOB, UMEIOIINX MPOXOIHOM Oar.

29. PaszpabGoratb ctpyktypy Aeroflot: [IlynkT naznauenus, Homep peiica, Tun camonera,
Bpewms Bbutera, /Inu Henmenu. Co3nath MacCUB CTPYKTYp HE MEHEE YE€M U3 TPEX DJIEMEHTOB.
BriBecTn Ha 3KpaH: - CIIHMCOK PEecoB ISl 3aJJaHHOTO MyHKTa HAa3HAYCHHSI; CIIMCOK PEHCOB s
3a/1aHHOTO JIHS HEJEJIN; CIIMCOK PEeHCOB /JIsl 3aJaHHOTO JHS HE/IEH, BPEMs BbUIETA JUIsl KOTOPBIX
0o0JIbIlIe 3aJaHHOTO.

30. Onwumwure aaropuT™M COPTHPOBKH, NAIOIIUIT BpeMs: padboTbl O(n2).

31.  OnwummTe anropuT™ OBICTPOI COPTUPOBKHU

TunoBble 321241 1J151 CAMOCTOATEIbHOI0 PeLIEHUs
1. Jlan HOMEp HEKOTOporo roja (IeJoe TMOJIOKUTENbHOEe dYHucio). OmpenenuTh
COOTBETCTBYIOIINI €My HOMEp CTOJIETHUS, YUYUTHIBAS, UTO, HAITPUMEp, HadaioM XX CTONETHs ObLI
1901 ron.

2. JlaHbl KaTeT NMpsAMOYTrOJBHOTO TPEYroJbHMKA a M TMIoTeHy3a ¢. Haiitu apyroi
kareT b u nepumertp P.
3. JlaHbl KOOPIMHATHI ABYX MPOTUBOIIOJIOKHBIX BEPIIUH NpsMOyroibHuka: (x1, yl),

(x2, y2). CropoHbl NpSAMOYTOJIbHHKA MapajljieNibHbl OocsM KoopauHat. Halitu nepumerp u
IJIOLIAb JAHHOT'O MPAMOYTOJIbHUKA.

4, Hansl Tpu Touku A, B, C Ha uncnoBoii ocu. Touka C pacmosioxeHa MeX 1y TOUKaMu
A u B. Haiitu npoussenenue s otpeskos |AC| u |BC.

5. [Tonp30BaTens BBOAUT C KiIaBHAaTypbl 3 nenbix uucia. Heobxonumo Hamucarthb
MIPOTrpaMmy, KOTOPasi BBIBOJUT HA dKPaH TOJIbKO YETHBIE YHUCIIA.

6. [Tonb30BaTens BBOAUT C KiIaBHAaTypbl 3 nenbix uuciaa. Heobxonumo Hamucarthb
MporpaMMy, KOTOpasi BEIBOJIUT Ha SKpaH KBaJpaT HauOOJBIIETO U3 BBEAEHHBIX YHCEI.

7. [Tonmp3oBaTens BBOAWUT 2 TenbIX yuciaa. HeoOxoaumo Hammcath TpOrpammy,

KOTOpasi BBIBOJAMUT Ha dKpaH CyMMY 3THX YHCEN, €CIIM OHU 00a MOJOXKHUTEIbHbIE. B mpoTHBHOM
Clly4ae BbIBECTH Ha SKpaH MOJYJIb CYMMBI.

8. [Tonp3oBarens BBOAMT 2 wnedbIX yuciaa. HeoOxoaumo HamucaTh Mporpammy,
KOTOpasi MpOBEPsIET, ACTUTCS JIM TIEPBOE YHUCIIO HAa BTOPOe Oe3 ocTaTKa U BBIBOAUT cOOOIIeHne 00
ITOM.

9. [Tonb30Barens BBOAMT 2 1enbIX yucia. HeoOxoaumo HamucaTh Hporpammy,
KOTOpasi CYUTACT CYMMY KBa/IpaTOB BBEJAEHHBIX YHCEN M KBAIPAT CyMMBI U BBIBOAUT HAaUOOJIBIIYIO
CyMMY Ha JKpaH.

10.  Ilomb3oBaTenbp BBOAMT C KIaBUATypbl [Ba uucia. HeoOxoaumo Hamucathb
IIPOrpaMMy, KOTOpasi MPOBEPAET, NENUTCA JIM KaXZ0€ YUCIO HALEJIO Ha 2 U 3, U BBIBOJUT
coobuienne 06 3ToM. Ecim e 4ucio He NEeNUTCs, BEIBOJUT COOOLIEHHE 00 3TOM M OCTaTOK OT
JCJICHUS.



11. [Tonb3oBaTens BBOAUT ¢ KiIaBUATYpbl uncio oT 1 1o 20. Ecnu oHO npuHAIIEKUT
unrepBaiy [1, 10], BeIBeCTH Ha 3KpaH KBaJpaT 3TOr0 YKCIIa, €CIU NPUHAMICKUAT UHTEpBaTy [11,
20], BeIBECTH Ha SKpaH BBEAEHHOE YHCIIO B KyOe.

12.  Ilo amuHaMm Tpex OTPE3KOB, BBEACHHBIX MOJIH30BATENEM, ONPEACIUTH BOZMOKHOCTh
CYIIECTBOBaHUSl TPEYTOJbHUKA, COCTABIEHHOIO M3 3THUX OTPE3KOB. Eciin Takoll TpeyroibHUK
CYILLIECTBYET, TO ONPEICNINUTh, SBIAETCA U OH Pa3HOCTOPOHHUM, DPABHOOEAPEHHBIM WU

PaBHOCTOPOHHUM.
13. Hano nenoe unciio. HaiiTu kommuecTBO ero HeueTHIX udp.
14.  [ano uenoe uncno. BepHo iu, 94TO B "mcie BCe MUQPPHI OAMHAKOBBIE?
15. Hano nenoe urciio. HaiiTu kommuecTBo 3a1aHHON 1TU(PHI B YHCIIC.
16. JlaHa mocienoBaTeNbHOCTh LIENBIX YHhcell, okaHuuBaromascs uuciom 0. Haittu
MIPOU3BEICHUE MTOCIEIHUX UMD MOJIOKUTEIBHBIX YHCEIL.
17. JlaHa mocienoBaTeNbHOCTh LIENBIX YHcell, okaHuuBatomascs uuciaom 0. Haittu

KOJIMYECTBO YHUCENI, Y KOTOPBIX Hocieauss mudpa Oonbline mpeanociendei. Eciu Takux ducen
HET, COOOIIUTL 00 3TOM.

18.  [lana mocnenoBaTeNbHOCTh LEIBIX YMCEN, okaHuMBaromascs uucioMm 0. Haiitu
CyMMY KBaJIpaTOB 4MCEJl, OKAHYMBAIOLMXCS Ha 2 niK Ha 13.

19.  na 3amaHHOro HaTypaidbHOro umcia N HaWTH KOJUYECTBO €ro HEYETHBIX
JIEITUTEIICH.

20.  SIBmsercs nm 3agaHHOE HAaTypaybHOE Yucio N > 1 mpocThimM?

21.  HarypanbHoe yrcino N Ha3pIBaeTCs COBEPILECHHBIM, €CIIM OHO PaBHO CyMME BCEX

CBOMX JICJIUTEIICH, HCKIIF0Yas CaMo 3TO YKcio (Hampumep: 6=1+2+3;28=1+2+4+7 + 14).
Onpenenuts, ABISETCS JIM 3aJaHHOE HaTypasibHOe K coBepiieHHbIM?

22.  llocnenosarenbHocTh DuOoHauyuM (4ieHbBl KOTOPOW HA3BIBAIOTCS YHUCIAMU
®ubonayun) onpexaessiercs pekypeHTHbIME cooTHomenussMu: F1 = F2 = 1; Fn = Fn-1 + Fn-2 qna
n >3. Haiftu cymmy nepsbix N uucen @uboHaqyu.

23. Jan omHomepHnbiii MaccuB, coctosammii u3 N (0 < N < 100) menoyncieHHBIX
3JIEMEHTOB. Bce aneMeHTshl, KpaTHbIE YucTy 17, 3aMEHHUTh HyJIEM.

24. Jan omHomepHbiii MaccuB, coctosammii u3 N (0 < N < 100) menouncieHHBIX
2JIeMEHTOB. Bce HeUeTHBIC 2JIEMEHTHI YIBOUTH, @ YETHBIE YMEHBIIIUTH BIABOE.

25. Jan omHomepHbIii MaccuB, coctosnmii u3 N (0 < N < 100) menouncieHHBIX
a1eMeHTOB. OnpeeTuTh CyMMY MOJOKUTEIbHBIX 2JIEMEHTOB C YETHBIMU WHJIEKCAMHU.

26. Jan omHOoMepHBIH MaccuB, coctosimuid U3 N (0 < N < 100) BemecTBEHHBIX

JJIEMEHTOB. 3aMEHHUTH IOJIOKUTEIbHBIE YHCIA, WHACKCHI KOTOPBIX YETHBI, 3HAUYCHUEM
HarOOJIBIIEr0 IO MOJYJIIO YUCIIA.

27.  Jlan omHOoMmepHbIii MaccuB, coctosmmid 3 N (0 < N < 100) memodncieHHBIX
a51eMeHTOB. OIpeneNnTh, €CTh JIU B HEM XOTs OBl OJJHO MPOCTOE YHCJIO.

28.  Jlan omHoMmepHbIii MaccuB, coctosmmid 3 N (0 < N < 100) memodncieHHBIX
aneMeHTOB. OIpeaeNnTh, €CTh I B HEM X0Ts Obl 0HO unciio PuboHayyu.

29.  Jlan omgHOMepHBIH MaccuB, coctosmmii u3 N (0 < N < 100) BemecTBeHHBIX
sneMeHTOB. Eciu B pe3ysibrare 3aMeHbl OTPULATEIbHBIX JIEMEHTOB UX KBaJpaTaMH 3JEMEHTHI
OynyT oOpa30oBbIBaTh HEYOBIBAIOIIYIO MOCIEAOBATEIIBHOCTh, TO TMOJIYYHUTh CyMMY 3JIEMEHTOB
UCXOJIHOW MOCJEI0BATENbHOCTH, B IPOTUBHOM CIIydae MOJIyYUTh UX MPOU3BEICHHE.

30.  Jlana kBampatHas MaTpuIa ensix yrcen pazmepoM N X N (3 < N < 100). Haiitu
OTHOILIEHHE CYMM 3JIEMEHTOB, JIeKAIMX BbIIIE U HUKE TTIaBHOW JIMAaroHalld MaTPHIIbI.

31. Jlana MaTpuia BeNECTBEHHBIX uncel. HallTu cymMmy 271€MEHTOB, pacloI0KEHHBIX
10 IEPUMETPY MATPUIIBL.

32. Jlana wMarpuiia BemIECTBEHHBIX uucend. HailTu mnpousBeneHUE HEHYJIEBBIX
AIIEMEHTOB CTPOKH MaTPHIIbl, HA KOTOPOH PacroyioskeH MaKCUMaJIbHbIM 3JIEMEHT.

33. Hcnonp3yst BMECTO caMoOi IEpEMEHHOM yKa3aTelb Ha Hee, HAllMCaTh IPOrpaMMy B
COOTBETCTBUH C 33J]aHWEM. BBIUMCINTH TUTONMAAb TPEYTrOoJbHHUKA 110 CTOPOHE U BBICOTE.



34. Hcrnons3yst BMECTO CaMOM IIEPEMEHHOM yKa3aTelb Ha HEE, HAIIUCATh IPOIPaMMYy B
COOTBETCTBUH C 3alaHNEM. BBIUMCINTE IUI00Ia1b OKPYKHOCTH I10 3aJaHHOMY Paguycy.

35.  Hcnonb3ys BMECTO caMoil mepeMeHHOH yKa3aTelb Ha Hee, HalucaTh IporpaMmy B
COOTBETCTBUM ¢ 3ahaHueM. JlaHbl 3HadeHHs a W b, HalWTHM uX cpegHee apUYMETHUECKOe,
CPEHEr€OMETPUYECKOE.

36.  Mcnonb3ys BMECTO caMoil mepeMeHHOH yKa3aTelib Ha Hee, HalucaTh [IporpaMmy B
COOTBETCTBUH C 3a/laHueEM. 3a/1aeTcs JUIMHA OKpY>KHOCTU. HaliTu romianps kpyra, OorpaHi4eHHOIO
ITOU OKPYKHOCTBIO.

37. Hcrnons3yst BMECTO CaMOM IIEPEMEHHOM yKa3aTelb Ha HEE, HAIIUCATh IPOIPaMMYy B
COOTBETCTBUHU C 3a/laHieM. BpIUuCIUTh 00bEM HUIUHAPA, 3HAS PAIUyC OCHOBAHHUS U BBICOTY.

38. JlaH 0THOMEPHBII MaCCUB, COCTOALINM U3 N IIEJTOUHUCICHHBIX 3JIEMEHTOB. BbiBECTH
MacCHUB Ha 3KpaH B 00paTHOM HOPSIKE.

39. OpnHoMepHBIN MaccuB, cOCTOALIMI U3 N LIEJTOYUCIIEHHBIX 3JIEMEHTOB, 3all0JHUTD
CIy4allHbIMU YMCJIaMH. BBIUMCIANTE CyMMY HEUETHBIX 3JIEMEHTOB MAacCCHUBA.

40. JlaH OOHOMEpHBIH MAacCHUB, COCTOSIIMM M3 N BEIIECTBEHHBIX JJIEMEHTOB.
Brruncnuth cpeaneapupMeTuieckoe Moj0KUTEIbHBIX 3JIEMEHTOB MacCHBa.

4]. JlaH 0THOMEpHBIN MACCUB, COCTOAIINMN U3 N BEIIECTBEHHBIX JJIEMEHTOB. BhiBecTH
OTpHULATENIbHBIE FJIEMEHTHI Ha SKpaH B 00OpaTHOM IOPSIJIKE.

42. JlaH oqHOMEpHBIN MacCHB, COCTOSIIIMN U3 N LEIOYUCIEHHBIX 3JIEMEHTOB. HaiiTtn
MaKCUMaJIbHbIM OTPULIATEIIbHBIN AJIEMEHT.

43. JlaH oqHOMEpHBIN MacCHB, COCTOSIIIMI U3 N LEIOYUCIEHHBIX 3JIEMEHTOB. HaiiTtn
MUHHUMAJIbHBIN TIOJIOKUTEIIbHBIN AJIEMEHT.

44, JlaH OOHOMEpPHBIM MacCuB, COCTOAIMNH M3 N IEJIOYMCICHHBIX 3JIEMEHTOB.
BbIuucinuTh CyMMy MOJIOKUTEIBHBIX AJIEMEHTOB MaCCUBa, KPAaTHBIX 3.

45. Han maccuB uensix yucen. OnpeaenuTtb CyMMY MOJOXHTEIbHBIX 3JIEMEHTOB C
YETHBIMHU MH/IEKCAMHU.

46.  [lan maccuB 1enbIx yucen. Onpenenuts CyMMy 3J€MEHTOB OOJIBIIMX 33/JaHHOTO
4yucia X, HOpsAIKOBbIE HOMEpa KOTOPBIX HE KPAaTHBHI S.

47. Jlan AByMEpHBIH MacCHUB  BEIIECTBEHHBIX 4yucen. Halitu  koimuyecTBo
OTPHLIATEIILHBIX 3JIEMEHTOB MaTPHIIBL.

48.  Jlan AByMepHBI MacCHB BEIECTBEHHBIX uucesl. HallTH KOIM4YecTBO 3J1€MEHTOB
MaTpHUIIbI, IPEBBIIAIOLINX €€ cpeiHee apupMeTHIECKOe 3HaUCHHE.

49.  Jlan nBYMEpHBI MacCUB BEIECTBEHHBIX uuces. HaiiTu cymMmy »si1eMeHTOB

MaccHBa, JUIsl KOTOPbIX CyMMa MHAEKCOB paBHa k, riae k — BBeileHHOE ¢ KJIaBHATyphbl 3HAUYEHUE.
[TpoBepuTh, 4TO 3HAUEHUE K 1MO3BOJISET HANUTH pPELLICHHE.

50. JlaH IByMEpHBI MacCHB BEUIECTBEHHBIX uMcesl. HaliTh CymMMy HOJIOKUTEIBHBIX
AJIEMEHTOB CTOJIOIA, COEPIKALIET0 MAKCUMAJIbHBIN JIEMEHT MacCHBA.

51. JlaH nByMEpHBIH MacCHMB BEIIECTBEHHBIX uYHcel. HalWTu pa3HOCTh MeEXIy
MaKCHMaJIbHbIM U MUHUMAaJIbHBIM 3HAYE€HUSMHU JIEMEHTOB MacCHBa.

52. JlaH NBYMEpHBIM MacCHUB BEIIECTBEHHBIX uHceld. HalWThu cymMmy 3JI€MEHTOB,
PACIIOJIOKEHHBIX 110 IIEPUMETPY MACCUBA.

53. JlaH n1ByMEpHBIN MacCUB BEIIECTBEHHBIX Yncesl. HallTu nponsBeeHue HEHYJIEBBIX
JJIEMEHTOB CTPOKHA MAaCcCHBA, HA KOTOPOU PaCIIOIOKEH MAaKCUMAaJIbHBINA JJIEMEHT.

o4, JlaH ByMepHBIl MacCHB BEIIECTBEHHBIX unces. HallTh pasHOCTh MEXIy CyMMOM
3HAUEHUH 3JIEMEHTOB YETHBIX U HEYETHBIX CTPOK.

55.  Jlana kBajpaTHas MaTpulla IeNbIX uucen pa3MepoM. Hailtu mnpousBeneHue
HEHYJIEBBIX 3JIEMEHTOB, JIE)KAIUX BBIIIE IVIABHOM 1MaroHaIl MaTPULIbI

56. Hamwmcarep  ¢QyHKIUIO,  BO3BpaIlalONIyI0  MPOIEHT  HYJEBBIX  YHCEN
IIOCJIEIOBATEILHOCTU U3 N LENBIX YHUCEIL.

57.  Hamwmcars GyHKOHIO, KOTOpas OINPEACISICT, SIBISETCS JU IMOCIEI0BATEILHOCTh
HaTypaJbHbIX uKcesl N cTporo Bo3pacratouieil. Bosspatuts 1 — ecnu sBnsercs, 0 — B IpOTUBHOM
ciyyJae.



58.  Hamwmcarp ¢GyHKIUIO, KOTOpas ONpeeNsieT W BO3BPAIIAET PA3HOCTh MEXKIY
NPOU3BEIEHHEM HEYETHBIX 4YHMCed M  HauOONBIIMM  CpeAM  OTPULIATENBHBIX  YHUCEll
NoCJIeI0BaTeNbHOCTH 1enbIX yrcen N. Hamucath (yHKIHMIO, KOTOpask ONpeaesiseT, ABIseTcs JIn
MOCJIEIOBATEILHOCTh CTPOTO yObIBatomed. Bo3ppatutsy 1 — ecnu sBisercs, 0 — B MpOTUBHOM
ciyuae. Mcnonb3oBaTh epeady MaccuBa 1o ajpecy.

59. Hamwmcarp  ¢yHKIMIO, BO3BpalalONlyl0 1-d 1O  TMOPSAAKY  DJIEMEHT
nocienosarenbHocTd @ubdonayun (0112 3 58 ...). Mcnonb30BaTh peKypcuio.
60. Han nBymepnblii MaccuB. C  HCHONb30BaHUEM (YHKIIMM HAWTH CTPOKY C

MaKCHMaJIbHOW CyMMOM 3JIEMEHTOB. ECiu TakuX CTPOK HECKOJIBKO, I0JKEH ObITh HallIeH HOMED
CaMOM HUXHEH U3 HUX.

61. Jlam aBymepHblii MaccuB. C wucnoiib3oBaHueM (YyHKIUKM HaWTH cTonberr ¢
MUHMMaJIbHON cyMMOH 31eMeHTOB. Eciin Takux cTONOIOB HECKOJBKO, JOJDKEH ObITh HaiineH
HOMEp Camoro JE€BOro U3 HUX.

62.  Jlan nBymepHblii MaccuB. C HCHOIb30BAHNEM (DYHKIUH IIPOBEPUTDH, SIBISETCS JIH
II0CJIEI0BATEIBHOCTD 3JIEMEHTOB HEKOTOPOI CTPOKU MacCHBa YIOPSAJOUYEHHOW 10 HEyObIBAHUIO.
B ciyuae oTpunarenbHOro orBera B 00€MX 3ajadax JOJDKHBI ObITh HaleyaTaHbl KOOPAMHATHI
IIEPBOIO IEMEHTA, HAPYILIAIOLIET0 YKa3aHHYI0 YIIOPSAI0UYEHHOCTb.

63. Jlan nByMepHBI MaccuB Ieibix uuced. C ucnosib3oBaHWEM (GYHKIUA HANUTH
MUHUMAaJIbHBII HOMEP CTPOKH, COCTOSLIEH TOJIBKO U3 MOJIOKUTEIbHBIX 3JIEMEHTOB.

64.  Jlan nByMepHbIi MaccuB LesnbIx yrcen. C Ucrosb30BaHuEeM (QYHKLUH B KAXKA0H €ro
CTPOKE 3aMEHUTH JIFOO0N MUHUMAIILHBIA 2JIEMEHT HA MAaKCUMAJIbHBIH.

65.  Jlan aByMepHBI MaccuB 1enblX yucesl. C ucnonb3oBaHUEM (PYHKLUHU B KaxJIOH
CTPOKE JIByMEPHOI'O MacCHBa IIOMEHSATh MECTaMHU IEPBBIM HYJIEBOM 3JIEMEHT M IOCIEIHUMN
OTpHLIATEeNIbHBIA. EciM TakuxX 3J1IeMEHTOB HET, TO JOJDKHO OBITh BBIBEIAECHO COOTBETCTBYIOIIEE
cooOIeHHe.

66.  PaspabGorare cTpykTtypy Book: Asrop, Haszsanme, W3marensctBo, Ilox,
KomnuecTtBo crpanuu. Co3naTh MacCUB CTPYKTYpP HE MEHEE UEM U3 TPEX AIIEMEHTOB. BriBecTn Ha
9KpaH: CIIMCOK KHUT 33JIaHHOTO aBTOPA; CIIMCOK KHUT, BBIMYIIEHHBIX 3aJaHHBIM HU3/1aTeIbCTBOM;
CIIMCOK KHUT, BBIITYLIECHHBIX [1OCJIE 3aJaHHOTO I0Ja.

67.  Paspaborath ctpykTypy Worker: ®amunus w wHunmansl, [lomkHocTh, [ox
NOCTYIIJIeHUs Ha paboTy, 3aprutata. Co3aTh MacCUB CTPYKTYP HE MEHEE YeM U3 TPEX 3JIEMEHTOB.
BreiBecTn Ha SKpaH: cHHMCOK pPabOTHUKOB, CTaX padOThl KOTOPHIX HAa JAHHOM NPEIIpUSTUU
NPEBBIIIACT 33JaHHOE YUCIIO JIET; CIIMCOK PaOOTHHUKOB, 3apIulaTa KOTOPBIX OOJIbIIE 3aJaHHOM;
CIIUCOK paOOTHUKOB, 3aHUMAIOUINX 33JaHHYIO JTOJIKHOCTb.

68.  Pazpaborath ctpykTypy Train: Ilynkr nasnauenus, Homep mnoesznma, Bpewms
ornpanienus, Yucno obuux mect, Kyneinbix, [Tnankaptaeix. Co3nath MaccuB CTPYKTYyp He
MEHEE YeM M3 TPEX AIIEMEHTOB. BBIBECTH Ha 3KpaH: CIIUCOK MOE3/0B, CIEAYIOIMUX 10 3aJaHHOIO
MyHKTa HAa3HAYeHMsI; CIHCOK II0€3/I0B, CIENYIOMIMX [0 3aJaHHOrO IyHKTAa Ha3HAuYeHUs u
OTIPABJISIIOLIMXCS 1IOCJIE 3aJJaHHOTO 4aca; CHHMCOK MO0E€3]10B, OTIPABIISIFOIIMXCSA 1O 3aJaHHOTO
MYHKTa Ha3HauY€HUS U UMEIOIUX O0IlIKe MecTa.

69. Paspabotare crpykrypy Product: HaumenoBanue, IlpousBogurens, Llena, Cpok
xpanenusi, KonnuectBo. Co3aath MaccuB CTPYKTYp HE MEHEe YeM U3 TpEX 3JeMeHTOB. BriBecTn
Ha JKpaH: CIIMCOK TOBApOB JUISl 33JJaHHOTO HAaMMEHOBAHMS, CIIMCOK TOBAapOB AJIs 3aJaHHOIO
HAaUMEHOBAHUS, II€Ha KOTOPBIX HE MPEBBIIIAET yKa3aHHOM; CIIMCOK TOBapOB, CPOK XpaHEHUs
KOTOPBIX OOJIbIIIE 3aJaHHOTO.

70.  Paszpaborate ctpykrypy Patient: ®ammmms, Wwms, OtuectBo, Anpec, Homep
MeAUIMHCKON KapThl, /lnarno3. Co3naTe MacCUB CTPYKTYp HE MEHEE UEM U3 TPEX 3JIEMEHTOB.
BeiBecTH Ha 3KpaH: CIIMCOK MMALIMEHTOB, UMEIOIINX JAHHBIN AUATHO3; CIIUCOK MAIIUCHTOB, HOMEP
MEIULMHCKON KapThl KOTOPBIX HAXOAUTCS B 33JaHHOM MHTEpBAJIE.

71.  Pa3pabotath cTpykTypy Bus: ®amunus u naunmansl Boaurens, Homep aBToOyca,
Homep mapmipyra, Mapka, ['onq Hauana skcruryaramuu, [Ipo6er. Co3naTe MaccuB CTPYKTYp He
MEHee 4eM U3 TPEX AIIEMEHTOB. BbIBECTH Ha 3KpaH: CIHMCOK aBTOOYCOB JJIS 3a/laHHOI0 HOMEpa



MapuIpyTa; CIIMCOK aBTOOYCOB, KOTOPBIE SKCILTyaTHpYIOoTCs Oombie 10 yeT; crucok aBToOycoB,
npoOer y kotopsix 60bie 10 000 kM.

72.  Paszpaborath ctpykTypy Customer: ®amunus, Nms, OtyectBo, Anpec, Tenedon,
Homep kpeautHol kapTouku. Co3qaTh MAacCHUB CTPYKTYp HE MEHEE 4eM M3 TPEX AJIEMEHTOB.
BriBecTr Ha HKpaH: CIIMCOK MOKyMarTenel B andaBUTHOM MOPSIIKE; CIIUCOK MOKyHaTeIel, HoMep
KPEAUTHON KapTOYKH KOTOPBIX HAXOJUTCS B 3aJJaHHOM MHTEPBAJIE.

TunoBbie KOHTPOJIbHbIE BONMPOCHI

OCHOBHBIE IPUHIIMIIBI AITOPUTMHU3ALNHN U IPOrPAMMHUPOBAHUS.

ANTOpUTMBI U IPOTPAMMBI.

[annebie. [loHsTre TUIA TaHHBIX.

Jlornueckue 0CHOBBI AJITOPUTMHU3ALIUH.

SI3BIKM IPOTPaMMUPOBAHUS: 3BOJIOLNS, KIACCUPUKALIMSL.

Wnentudukartopsl. Kintodyessie cioBa. CHMBOJIBL

JlaHHbIe: IepeMeHHbIE U KOHCTAHTBHI.

Onucanue qaHHbIX 1iea0ro Tumna. Llenpie koHcTanThl. MHMIMan3anys nepeMeHHbIX
nesoro tTuna. MoaudukaTtop unsigned.

9. Yucna c mnaBaromeit Toukoil. Onucanne NepeMEeHHbIX C IJIaBAIOIIEH TOUKOH

10. Moaudukarops! noctyna. Monudukatop const. OnpesneneHne KOHCTaHT Yepe3
#define.

11. ®dynkmuu printf() u scanf(). UcnonszoBanue Gpynkiuu printf().

12. Moaudukarops! cnenudukannum npeodpazoBaHms, UCTIONb3YeMbIe B (QYHKIUU
printf().

13. Hcnonb3oBanue pyHkuu printf() mis npeodpasoBanus nanHbix. [Ipumenenne
bynxun scanf().

14. OcHoBHble onepanuy. Onepanys nprucBanBanus: =. Onepanus cIoXKeHus: +.
Onepanus Beruntanus: -. Oneparus usMeHeHHs 3Haka: -. Onepanusi yMHOKeHus: *. Onepanus
nenenus: /.

15. Tlopaspsanubie onepanuu. [Topazpsaraoe U (AND). [Topazpsaaoe NJIU (OR).
[Topaspsannoe uckmoyatomee MJIN (OR).

16. Tlopa3psiaHbIii cIBUT BIEBO U BripaBo. Omepanuy OTHOMICHHS U JIOTHIECKUE
omeparuu. YciaoBHas oneparnus (?:). Onepanus 3ansras (,). [lopsgok BEITIOTHEHUS OTEepaIIHid.

17. Beolpaxkenus u oneparopsl. Beipaxkenus. Oneparopsl. CocTaBHbBIE ONEPATOPHI
(610K™M).

NG~ wWNE

3ayeTHO-IK3aMeHAIHOHHbIE MATEPHAJIBI [IJIsl IPOMEKYTOYHON ATTECTAIHH
(3xk3ameH/3a4eT)

BOl'[pOC])I AJISl MOATOTOBKH K 9K3aMEHY

1. TTokomneHus A3bIKOB IPOTrPAMMHUPOBAHUS

2. Tunsl(apagurMbl) sI3BIKOB IPOTPAMMHUPOBAHUS

3. [IpuHIUIIBI CTPYKTYPHOTO MPOTPAMMHUPOBAHHUS

4. ITonsATHE airOpuTMa, CBOMCTBA aIrOpUTMa

5. CyurHocTh TpaHcisauuu. KoMmuisiust 1 MHTepripeTanus
6. CuHTaKkcHuc, CEMaHTHKa U IIparMaTuka

7. ®opma bakyca-Haypa (BHD)

8. CUHTaKCcUY€eCKHe TUarpaMMbl

9. Turb! omMO0K

10. CocraB sA3bIKa IPOrpaMMHUPOBAHUS



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. YHapHbIe onepanuu
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
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Tumel 1aHHbBIX

Knaccudukanus Tunos nanapix B C++
LlenouncnenHblii (1IEbIN) THTT JaHHBIX
BemnecTBeHHBIN THIT JaHHEBIX
CHMBOJILHBIN THIT TaHHBIX
Jlornueckuil TUII JaHHBIX
[Ipeobpa3zoBanust THIIOB

CtpyKTypa nporpaMmbl

[Tepemennas B8 CU++. Knaccel namsitu
Onepaiuu 1 BbIpaXXeHUs

bunapnsle onepanuun

TepnapHas onepanus

Apudmernueckue onepanun. MTHKpeMeHT/1eKpeMeHT
Jlornueckue onepauuu

Onepaunu npucBanuBaHus

[ToOuTOBBIEC TOrHMYECKHUE OTEpaINU

Crannaptabie pyHknun C++

BBoa u BbIBOJ gaHHBIX cpeacTBamu C++
ba3oBble KOHCTPYKIMHU CTPYKTYPHOT'O IPOrPAaMMHUPOBAHMUS
CocraBHoii onepatop u 010K

VY ciioBHBINM onepatop

Omneparop Beibopa/IlepekmtouaTens
WrepanyonHsle 1 apuMeTHUECKUE LIUKIIbI

[uxkn ¢ mpexycnoBueM

[ukn ¢ mocTycinoBuemM

Hukn c mapameTpom

Omneparopsl nepexoaa

OnHOMEpHBIE MacCHUBBI

Kiaccrl 3a1au 00pabOTKH MacCUBOB

JIByMepHBIe MaccuBel. /luaronanu

JIByMepHBIe MaccuBBl. THITBI 33124

[TonsTue ykaszarens

Nuannumanuzanus ykazaTtenen

Onepaunu ¢ yka3aTesnssMH

[Tonsitue cepuiku. [IpaBuna paboTsl CO CChUTKAMU
JluHamMuueckue nepeMeHHbIE

VYkazarenu 1 MaCCUBBI

OpnHOMEpHBbIE TMHAMUYECKNE MACCHUBBI
MHoromepHble TUHAMHUYECKHE MACCUBBI
OOmbsBiIEeHKE U OonpesieTeHne GYHKIUN
[Ipororun ¢pynkuMN

JlokasbHbIe U TI00alIbHbIE TIEPEMEHHBIE
[TapameTtps! pyHKINN

Ilepenaua MaccuBOB Kak mapamMeTpoB (GyHKIIUU
OYHKIMM ¢ HAaYaJIbHBIMU (YMaT4UBa€MbIMH) 3HAUEHUSIMU TapaMeTPOB
[oncrasnsemsie (inline) pyHKIUU

@DYHKIMH ¢ IEPEMEHHBIM YUCIIOM IIapaMeTPOB
[eperpyska ¢pyHKIMl

[[Ta6nonb! QyHKITHI

VYkazarenpb Ha (pyHKIIUIO

[Tepenava nmeH GyHKIIMN B KAUECTBE TApaMETPOB



63. Ccbuiku Ha PYHKIIUIO

64. PexypcuBHbBIC (QYHKITH

65. [lepeunciisiemMbie TUIIbI

66. O0BsBIECHNE U ONPEIEICHUE CTPYKTYP

67. locTyn K wieHaM CTPyKTyp. HMIManu3anus CTpyKkTyp

68. Bi1o3keHHBIE CTPYKTYPBI

69. MaccuBbl CTPYKTYp

70. CtpykTypbl U GyHKIHH. MeTOIBI B CTPYKTypax

71. butoBble noJis

72. O0beuHEHUS

73. CoprupoBka MaccuBa. OLieHKa aJITOPUTMOB COPTUPOBKHU

74. CopTupoBKa MeTOI0M "my3bIpbKa" (IIPOCTOro 0OMEHa)

75. lllelikepHast COpTUPOBKA

76. CopTUpOBKa METOIOM ITPOCTOI0 BhIOOpa (TIpocToit mepedop)
77. CopTUpOBKa METO/IOM ITPOCTOT0 BKIKOYEHUS (CABUT-BCTaBKA, BCTABKAMM )
78. CoptupoBka Xoapa

4.2 MeToauyecknue MaTepuajbl, onpeaesoime Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHUil, HABbIKOB H (MJIH) ONbITAa [JAeSTEJbHOCTH, XaAPAKTEPU3YIOIIMX JTalbl
(popMupoBaHus KOMIIETEHIMIA

MeToauuecKkue PeKOMEHIANINN, onpeaejagrmue npouecaypsbl OICHUBaAHUA
BBINMMOJTHCHUA KOHTPOJbHBIX 3aJaHMH:

3a,Z[aHI/Ie CUUTACTCA BBINTOJIHCHHBIM IIPH BBIIIOJIHCHUHA CICAYIOINX YCJIOBI/If/'I:

- ipejiocTaBiieH UCXoMHbIN ko Ha C++ B cpene Visual Studio

- IPOJIEMOHCTPUPOBAHA PAOOTOCTIOCOOHOCTH MPOrPAMMBI

- CTYACHT IIOHNMACT HCXO}IHBII;'I KO M OTBCYACT HA BOIPOCHI 110 €0 OpraHu3aiuu.

MeToauueckue PEKOMEHIANIMH, ONPECACTHAIONINEC ITPOUECAYPLI OLCHUBAHUSA HA 3a9€TE:

[Ipouemypa mpoMeXKyTOUYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkenuem o
TEKyIIEM KOHTpOJIE U MPOMEXKYTOUHOHM arrectanuu obywaromuxcs PI'BOY BO «KyOI'V».
UtoroBoii Qopmoil KOHTpoJdsi CcHOPMHPOBAHHOCTH KOMIIETEHIMM Yy oOyvaroumxcs 1o
JTUCLUIUIMHE SBJISETCA 3a4eT U 9k3aMeH. CTyneHThl 00s3aHbl OJTYYHUTh 3a4eT B COOTBETCTBUU C
pacnucanueM U yueOHbIM maHoM @OC npomMekyTOYHOM aTTeCTallii COCTOUT U3 KOHTPOJIbHBIX
3a/laHui ¥ 3aIaHUi JJI1 CAMOCTOSITENTEHOU PabOoTHI.

3adeT MO JUCHUIUIMHE TMpecienyeT Ielb OLEHUTh paboTy CTyAeHTa, IOIydYeHHe
TEOPETUYECKUX U IPAKTUYECKUX 3HAHUMN, UX MPOYHOCTH, PA3BUTHE TBOPUYECKOIO MBIIUICHHUS,
pUOOpEeTEeHNE HABBIKOB CAMOCTOATEIBHON pabOThI, YMEHNE PUMEHSTH ITOyYSHHbIE 3HAHUS JJIs1
peLIeHUs IPAKTUYECKUX 3a1a4.

Pesynprar ciaum 3adera 3aHOCUTHCS IPETNOABATENIEM B DK3aMEHAIIMOHHYIO BEIOMOCTb 1
3a4ETHYIO KHUXKKY.

OneHuBaHue ypoBHS OCBOCHHS AMCLMILIMHBI OCHOBBIBACTCS HAa KA4ECTBE BBITOJHEHUS
CTYZCHTOM TE€CTOBBIX 33JJaHUI, KOHTPOJIBHBIX 33JaHUH U 3aIaHUH I CAMOCTOSITEIILHOM padOoThI.

Kpurepun onenkmu:



Onenka

He 3auteno 3a4yTeHo

® C€CIIM CTYJEHT MpaBWIbHO penrwl meHee 70 | @ ecim CTylneHT mpaBwibHO pemma 70 %
% 3amad W/WIM HE MMEeT MPEJCTaBICHHE KakK | 3a]a4, MUMEeT IPEJICTaBICHHE KakK periarh
pelIaTh OCTaabHbIC 3a/1a4H ocTaJbHbIC 3a]]a41

MeTtoanyeckue peKOMeHAANH K CAa4e IK3aMeHa
[Ipouenypa npoMeXKyTOYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU ¢ [lonoxkeHueM o
TEKyIIeM KOHTpPOJIE U MPOMEeXyTouHoH arrectanuu odyyatoniuxcs @PI'BOY BO «Ky6I'Vy.

TCKYH_[PII;'I KOHTPOJIb YCIIEBACMOCTH CTYJACHTOB IIPOBOAUTCA B LEIAX COBCPIHICHCTBOBAHUS U
HEMPEPBIBHOI'O KOHTPOJIA Ka4€CTBa 06p330BaTeJ'II)HOl"O mponecca, IpOBEPKU YCBOCHUA y‘Ie6HOFO
MaTrcpurajia, akTUBHU3AllUN CaMOCTOSTEIbHOMN pa6OTLI CTYACHTOB, CTUMYJIMPOBAHUA HUX yqe6H0171
pa6OTLI, obecrieueHUs S(I)(l)eKTI/IBHOCTI/I O6pa3OBaTeJ'ILHOFO nponecca, NpeAynpeKaACHUS pUCKOB
OTUUCIICHUSA CTYy ACHTOB.

Texynuil KOHTpOJIb 3HAHWUK CTYJEHTOB OCYIIECTBIIIETCS IOCTOSHHO B TEYEHHE BCETrO
ceMecTpa.

Bunel Tekymiero KOHTpOJSi: YCTHBIM (NMHMCbMEHHBIM) OMpPOC Ha 3aHATHUSIX; IPOBEpKa
BBIMIOJTHEHHSI JIOMAIIHUX 3aJaHHil; MPOBEIEHUE KOHTPOJIBHBIX pPabOT; OIEHKAa AaKTUBHOCTHU
CTy/ICHTA Ha 3aHATHUU.

[Ipu oTcyTCTBHM 3a4€THOM KHMKKH Y CTYACHTA DK3aMEHATOP HE UMEET IIpaBa IPUHUMATD Y
HEro 3aueT/?3K3aMeH. TakoW CTYJIeHT CYMTaeTCs He SBHUBIIMMCS Ha 3adeT/Pk3aMeH. B
HCKIIFOYUTCIBHBIX ClIy4dasaX, Ha OCHOBAHHUHU PACIHOPAKCHHA ACKaHA MPCIoAaBaTciib MOXKCT
JOIMYCTHUTH CTYJICHTA K saquy/ OK3aMCHY IIpHU HAJIMYNH JOKYMCHTA, YIOCTOBEPAIOMICTO JUIYHOCTD.

B OeiaAax 00BEKTUBHOI'O OLICHHNBAaHUA 3HaHUM BO BpCMA ITPOBCACHUS 3a9Y€TOB H 9K3aMCHOB HC
JO0IIYCKACTCA HAJIMYHC Y CTYACHTOB ITIOCTOPOHHUX IMPCIAMCTOB U TCXHUYCCKUX YCTPOﬁCTB.

CryneHTy, UCHOJIB3YIOIIEMY B XOJ€E SK3aMEHAa Hepa3pelIeHHbIE MCTOYHUKU M CPEICTBA
NOJy4YeHUs: WHPOPMAIINHU, BBICTABIISICTCS HEYIOBICTBOPUTEIbHAS OICHKA, U OH yJHalseTcs U3
ayJIuTOPHUH.

Bo BpeMs 3x3aMeHa CTYAEHTHI MOTYT IMOJIb30BAaThCs YTBEPKIEHHOM padoueil mporpaMmon
y4eOHOM AMCHUITIMHBI, KOTOpas JA0JKHA ObITh B HAIMYUM Ha 3K3aMEHE, a TaKkKe C pa3pelieHus
9K3aMeHaToOpa CIPaBOYHOM JIUTEPATYPOl U APYTUMHU TOCOOUSIMH.

CTy,Z[eHTBI, Hapymaromue IMmpaBujia IMOBCACHHUA IMPU MPOBCACHUH 3a4Y€TOB W 3K3aMCHOB,
MOTYT OBITH HE3aMCJIUTCIIbHO YAAJICHBI U3 ayJAUTOPUHU, K HUM MOTYT OBITH IMPUMCHCHBI MCPbI
JAUCHUIITIMHApPHOT' O BO3II€I>'ICTBI/ISI.

Ha 3auete/sk3amMeHe MOTYT IPUCYTCTBOBATh PEKTOP, MPOPEKTOP 10 yueOHOit padoTe, NeKaH
dakynbTeTa, 3aBenyromuil kadenpoil, koropas obecreunBaeT ydeOHBIM Hpolecc Mo JaHHOH
mucuuruivge. [IpucyTeTBre Ha 3K3aMeHax U 3a4eTax NOCTOPOHHUX JIMI] 0e3 pa3pelieHus peKTopa
WIN TIPOpPEKTOpa Mo y4eOHOM paboTe He 10IMyCKaeTcs.



[Mocne mpocmynIMBaHust JIEKIMH PEKOMEHTYETCSI BHITIOJIHUTD YIPAKHEHHSI, IPUBOIUMBIC B
JICKIUY JUTSL CAMOCTOSITEIIBHOM PabOThI, @ TAK)KE BHIMOJHUTH HA KOMITBIOTEPE C HCIOIb30BAaHHEM
cpenst Visual Studio 3amaun, npuBOIMMEIC B JICKIIMH B KQUECTBE IIPHMEPOB.

[Ipu camocTosiTenbHOW paboOTe CTYOEHTOB HEOOXOIMMO H3y4UTh JIMUTEPATypy,
MPUBEICHHYI0 B NEPEYHSX, Ui OCMBICICHHS] BBOJMMBIX MOHSTHH, aHAIM3a MPEASIOKEHHBIX
MOJIXOJI0OB U METOJIOB pa3pabOTKu MapajuleNibHbIX nporpamm. Pa3palateiBasi pelieHHe HOBOM
3aJauM, CTYJICHT JOJDKeH yMeTh BbIOpaTh METOAbl PEUIeHMs 3aJadyd C Y4YeTOM IeJIeBOM
anmnapaTHoi m1at(opMel, IPOBOJUTH OTIAIKY U IPOGMINPOBAHUE TPOrpaMMbl Ha si3bike C++.

B kauectBe cucreM nporpaMMupOBaHud Uil PCIICHHA 3ada4 W H3YUCHUA MCTOAOB U
AJIrOpUTMOB, TPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA HUCIOJb30BATH Ha IMPAKTHUCCKHUX
3aHSTHSIX U MPU CAMOCTOSTEIBHON paboTe CTAaHIApPTHYIO peaim3armio si3bika C++ B CBS3KE €O
cpenoii paspadorku Visual Studio.

MeTtoauyeckue peKOMeHaMHU, ONpeesIoNnre Mpoueaypbl OlleHNBAHNUS HA JK3aMeHe:

KpuTtepun onieHMBaHMsA U IKAJIA OLEHKH IK3aMeHa

Onenka Kputepuu BoIcTaBJIeHUsI OLIEHKH

JaH pa3BepHYTHI OTBET Ha OCTABJIEHHBIE BOIIPOChl. Martepuain
M3JI0’KEH I0CIIeI0BaTEeNIbHO. MIMEIOTCSI TOTHYHbIE U

«OTamaHO» apryMEeHTHUPOBAaHHBIE BHIBOIBI.

B teuennn cemectpa cTyneHT npaBuwibHO pemua 80 % 3anad,
HUMEET MPEJICTABJIECHUE KaK PelaTh OCTAIbHbBIE 331aUl

JlaH pa3BepHyTHI OTBET Ha MOCTABJIEHHBIE BOPOCHL. MaTtepuan
M3JIOKEH B LI€JIOM HOCIE0BaTeNbHO. MIMEIoTCs ToruIHbIe U
«Xoporio» apryMEHTHPOBAaHHBIE BBIBOBI.

B TedeHun cemectpa cTyaeHT mpasibHO pemn 70 % 3anad,
MMEET IPEJICTABICHNE KaK PelIaTh OCTAIbHBIE 331a9H1

OTBeT Ha BOMPOC He SBISETCS MOJTHBIM. MaTepuan n3noxeH
HENocJe10BaTeNbHO. BBIBOIBI HE apryMEHTHPOBAHBI.

B TedeHun cemecTpa cTyeHT mpaBribHO pemt 60 % 3anad,
MMEET IPEJICTABICHNE KaK PelIaTh OCTAIbHBIE 331a9H1
OO6yyaromuiicss He 3HaeT 3HAYUTENBHOM YaCTH MPOrpaMMHOTO
MarepHana, I0MyCKaeT CyIleCTBEHHBIE OIINOKH.

B TedeHun cemecTpa CTyIeHT MpaBUiIbHO pemml MeHee 70 % 3agau
W/WITK HE MIMEET MPEJICTABICHUE KaK PellaTh OCTaIbHbIE 3aJaUl

«Y IOBJIETBOPUTEIIHLHOY

«Hey10BIEeTBOPUTEIILHOY

O1eHOYHBIC CpEICTBA JUIS MHBAJIMIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX MICUXO(DH3NIECKIX OCOOCHHOCTEH.

— IIpH HeOOXOAMMOCTH MHBAIH/IAM U JIUTIAM C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS JOMOIHUTEIIEHOE BpEeMsI JUISI IOATOTOBKH OTBETA HA DK3aMCHE;

— IIpH TIPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3YJIbTATOB 00YyUYEHUS WHBAIUIIOB M JIHIL C
OrpaHUYCHHBIMH BO3MOXHOCTAMHU 300POBBA IMPEAYCMATPUBACTCA HUCIIOJIB30BAHUC TCXHUUYCCKHUX
CPEeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHIUBUIYATBHBIMA OCOOCHHOCTSIMH,

— Opu H€O6XOI[I/IMOCTI/I JJIA 06yqa}0nmxcsl C OIrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbBA
U WHBAJIUIOB TIPOIEIypa OICHUBAHUS PE3YyJIbTaTOB OOYYEHHUS TIO JAWCIUIUIMHE MOXET
MPOBOAUTHCA B HCCKOJIBKO 3TAIIOB.

[Iponienypa oneHWBaHUs PE3yNbTaTOB OOyUYEHHs] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0OPOBbsI [0 TUCHUIUIMHE TpeAyCcMaTpUBaeT NpeAocTaBleHHe HHPOpMAIUU B
dopmax, afanTUPOBAaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUATHS WHPOPMAIIHH:

Jlist nan ¢ HapyIIEHUAMY 3PEHUS:

— B IIeYaTHOW (popMe yBETUICHHBIM MIPUPTOM,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.



Jjist TUIT ¢ HapyIISHUSIMH CITyXa!

— B IIeYaTHOU opme,

— B hopMe PIIEKTPOHHOTO JTOKYMEHTA.

J171st U1 ¢ HApyIIEHUSIME OTIOPHO-JIBUTATEIILHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepedeHbh MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOW M [JONMOJHUTEJbHOH Y4YeOHOH JHUTEpaTypbl,

HEe00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MO1YJIA)

5.1 OcHoBHasi IUTEpPaTypa:

1. Konoga, E. A. Anroputmsl 1 iporpaMMel. S13eik C++ : yaeGHOE mocodue /ist By30B
/ E. A. Konoga, I'. A. ITonnak. — 6-¢ u3a., crep. — Cankr-IlerepOypr : Jlans, 2021. — 384 c. —
ISBN 978-5-8114-8487-4. — TekcT : 2MeKTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/176900 (nata obpamenus: 11.06.2023). — Pexum
JOCTYTIA: JIIsl aBTOPU3. TI0JIH30BATENCH.

2. Ornesa, M. B. IIporpammupoBanue Ha si3bike C++: IpakTUYECKUN Kypc : yueOHOe
nocob6wue /i By30B / M. B. Ornesa, E. B. Kyapuna. — Mocksa : U3natensctBo FOpaiit, 2022. —
335 ¢. — (Beicmee o6pazoanue). — ISBN 978-5-534-05123-0. — TekcT : 31eKTpOHHBIN //
Oo0pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492984 (nmara
obpamienus: 11.06.).

3. KysmmnoB, JI. P. OcHOBEI mporpaMmupoBaHus : yaeOHoe mocodue ams By3os / /1.
P. KyBmmnoB. — Mocksa : U3natenscTBo HOpaiit, 2022. — 104 c. — (Bricmee ob6pazoBanue).
— ISBN 978-5-534-07559-5. — TekcT : anexktpoHHbIi // O0pazoBaTenbHas miatdgopma FOpaiit
[caitt]. — URL.: https://urait.ru/bcode/493460 (mnara obparuenus: 11.06.).

I[J'Iﬂ OCBOCHUA NUCHUILIMHBI MHBAJIMJIAMHU W JIMIIaMU C OI'paHUYCHHBIMHA BO3MOXXHOCTSIMHA
3A0POBbA HMMCIOTCA H3JaHUA B DJJICKTPOHHOM BHUAC B 3JICKTpOHHO-6I/16JII/IOTe‘~IHI)IX cucremMax

«/lanvy u « FOpaiimy.

5.2 lonostHMTeILHAS JIATEPATypa:

1. Crpayctpym, b. S3bik mporpammupoBanusi C++ ams npodeccruonanos : yueOHoe
nocobue / b. Crpayctpyn. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 670 ¢. — Texkcr
eKTpoHHBIH  //  JlaHb : AJIEKTPOHHO-OMOIMOTEYHAsT ~ CHUCTEMa.  — URL:
https://e.lanbook.com/book/100542 (mata oOpamenus: 11.06.). — Pexum gocTyma: s
aBTOPU3. TIOJIb30BATEIICH.

2. ITaBmoBckas, T. A. IIporpammupoBanue Ha s3bike C++ : yueObHoe mocodue / T. A.

[TaBnoBckas. — 2-e¢ uzn. — MockBa : UHTYUT, 2016. — 154 c. — TekcT : 31IeKTPOHHBIN //
Jlans : snexkTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/100409 (mara
obpamenus: 11.06.). — Pexxum pocTtyna: 11t aBTOpPH3. OJIb30BaTEICH.

3. Kepnuran, b. B. f3p1k mporpammupoBanus C : yueOnuk / b. B. Kepnauran, J/[. M.
Puun.— 2-e uzn. — Mocksa : UHTYUT, 2016. — 313 c. — Tekcr : anexkTpoHHbIi // JlaHs :
ANeKTpoHHO-OnOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/100543 (mara
obpamenus: 11.06.). — Pexxum pocTtyna: 11t aBTOpH3. OJIb30BaTENICH.

5.3. llepuoauyeckue U3IaHNs:
1. basbel manHbBIX KoMItaHuU « /et Beroy» http://dlib.eastview.com
2. DnextponHas 6ubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchbl, B TOM YHCJIEe COBPeMEHHbIE Po(deccHOHAIbHbIE 6a3bl
JAAHHBIX 1 HH(POPMAHOHHBIE CIPABOYHbIE CHCTEMbI


http://dlib.eastview.com/
https://grebennikon.ru/

Onexmponno-oudauomeunvie cucmemot (I5C):

OBC «fOPAUT» https://urait.ru/

9BC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/

OBC «BOOK.ru» https://www.book.ru

9BbC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

HpoqbeccuOHanbeze 0azvl OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnanst uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snekrponnas 6ubnanorexa (HIbB) http://www.elibrary.ru/

[TonHOTEKCTOBBIE apXUBBI BEIYIIMX 3aMaIHbIX HAYYHBIX )KypHaNIoB Ha Poccuiickoii
nnaT(i)opMe HayuHbIX xypHasioB HOUKOH http://archive.neicon.ru

6. HanwuonanpHast dSneKkTpoHHass OuOMMOTEKa (IOCTYm K DJIEKTPOHHOW  OuOIMoOTEeKe
muccepraiuii Poccuiickoit rocynapcrsennoit ouonuotexu (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnunorexa um. b.H. Enxpriuna https://www.prlib.ru/

8.  baza gannbix CSD KemOpumkckoro ientpa kpucramiorpadpudeckux nanusix (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. "Jlextopuym TB" http://www.lektorium.tv/

17. Vuusepcutetrckas nuapopmannonnas cucrema POCCUS http://uisrussia.msu.ru
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HH@OPMG%HGHHH@ CNpaeo4Hble CUCNIEMDbL

1. Koncynsrant [lroc - cipaBoyHast mpaBoBasi cucteMa (JIOCTYII MO JIOKAJTbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcwi c60600H020 docmyna

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

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

3. MunuctepcTBO HayKu U BhIcuiero oopasosanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbIii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

5. HudopmanmonHas cucrema "EquHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enmunas komnexus nudpoBeIX 00pa3oBaTeIbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEHHOr0 HHCTUTYTa pycckoro si3pika uMeHH A.C. Ilymknuna
"O6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

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

9. Cnyx0a TeMaTMYECKUX TOJKOBBIX clioBapel http://www.glossary.ru/;

10. CnoBapu U 3HUMKIIONEAUU http://dic.academic.ru/;

11. OOpa3oBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 oOpa3oBanuu B Poccuiickoit denepauun”. Bonpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety
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CobcmeeHnbie 31ekmpoHHble 00pasosamenvbHble U UHGopmayuortsie pecypcol Kyol'y

1. DOnexrponHsiii katasnor Hayunoit 6udaunorexu KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnektpoHHas 6MOIMOTEKA TPy OB yueHbIX Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAyIHHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, Y4€OHO-METOANUYECKUX KOMILIEKCOB, Iy OIHKaINil U KOH(bepeHIIHii

http://infoneeds.kubsu.ru/

5. bubnuorteka nHPOPMALMOHHBIX PECYpPCcOB Kadeapbl HH()OPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM http://mschool.kubsu.ru;

6. OnexkTpoHHBIN apxuB AoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIe 00pa3oBaTeNbHbIE PeCypChl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanun KyOI'Y wu nHayuyHo-Meronmyeckoro xypHaia "IIKOJIBHBIE TI'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue YKa3aHusl JIA OOy4YalOIIUXCS MO OCBOCHUIO
AUCHMIJIMHBI (MOLYJIs1)

B ocBoeHMM MUCHUIUIMHBI MHBATUAAMH U JIMIIAMU C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
3I0pPOBBSl  OOJIBIIIOE 3HAYCHUE WMEET WHIWBHIyalbHas ydeOHas padora (KOHCYIbTAIlUU) —
JIOTIOJTHUTEIHHOE pa3bsICHEHNE Y4eOHOr0 MaTepHara.

NupuBuayanbHble KOHCYJIBTAlMM IO TPEIMETY SBJISIOTCS BaXKHBIM  (DAKTOPOM,
CIOCOOCTBYIOIUM HHIMBUYaTU3allid O0yUEHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOYYaroIIUMCS HWHBAJIHIOM WM JIMIIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. llepeueHb HHGPOPMAIMOHHBIX TEXHOJOIMH, HCIOJb3yeMBbIX IPH
OCYylIeCTBJIEHUU 00Pa30BATEJILHOI0 MPoIecca Mo AUCHUILINHE (MOLYJIIO)

7.1 IlepeyeHb MH(POPMANUOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHH

— [IpoBepka noMamHuX 3aJaHAK U KOHCYJIbTUPOBAHHUE IIOCPEACTBOM JIEKTPOHHON MOYTHI.
— Mcrnionb30BaHue IEKTPOHHBIX MPE3EHTAUN IIPU IPOBEACHUN JICKIIMOHHBIX 3aHATUN
- Cucrema MOODLE

- [IpoBepka qoMamHuX 3aJaHui U KOHCYIbTHpoBaHue nocpeactsom JOMC Kyol'y

7.2 IlepeyeHb JIMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSAEMOr0 NPOrPaMMHOIO
odecreyeHus

OpenOffice

Komnunarop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 nnu 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
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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. MarepuajibHO-TEXHUYECKOE O0ecneveHne Mo JUCUUIINHE (MOYJII0)

HaumeHoBaHue yqe6H01‘/'1 ayJAUTOpUH, €€ OCHAIICHHOCTD

No Bua pabdor
000py1I0BaHUEM U TEXHHMUYECKHUMH CPEJICTBAMU 00yUeHUs
1. JlexumoHHbIE 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CHeMaTIN3UPOBaHHON
Me0ebI0 U TEXHUYECKUMU CPEICTBAMHU 00yUYEeHUS
2. JlaboparopHsble 3aHATHS | AyauTOpHS, YKOMIUIEKTOBAaHHAas CHeHaTIN3UpOBaHHON
MeOenpl0 M TEXHHYECKMMH  CpeICTBaMH  OOyueHwus,
KOMIIBIOTEPAMHU, IPOEKTOPOM, POrpaMMHBIM 00eCIEUEHUEM
3. [IpakTuueckue 3aHATus | Ayauropus, YKOMIIJIEKTOBAHHAs CHeUaIu3UupPOBAHHOMN
MeOeIbI0 U TEXHUUECKUMH CPEJICTBAMH 00yUSHHSI
4. ['pynmnoseie Aynutopus, YKOMILIEKTOBAHHAS CHEeUaIN3UPOBAHHOMN
(MHAMBUAYATBHBIE) MeOenbl0 M TEXHUYECKMMH  CPEICTBAaMH  OOyuYeHus,
KOHCYJIbTAIIMHU KOMIBIOTEPAMH, TPOrpaMMHBIM 00ecriedeHHEM
5. Texkymmuii ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBaHHAas CHEeUaIN3UPOBAHHOMN
IIPOMEXKYTOYHAs MeOenpl0 M TEeXHHYECKUMH  CpeICTBAaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEPaMH, MPOrPaMMHBIM 00ecrieyeHueM
6. CamocTrosrenbHas Kabuner mma camocTtosTenbHOH  paboThl, OCHAIEHHBIN
pabora KOMIIBIOTEPHON TEXHHKOH C BO3MOKHOCTBHIO MOAKIIOUECHUS K

cetn «lHTEepHET», TpOrpamMMoii IKPAHHOTO YBETUYCHUS U
00€CTIeUeHHBIN JOCTYNIOM B 3JIEKTPOHHYIO WH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Tpumeuanue: Konkperusanus ayautopuii 1 ux ocHamienue onpeaensercs OITOIIL.
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