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1. [lesin OCBOEHHUSA AW CIUILINHBI

JucuumimHa "OCHOBBI NIpOrpaMMUpOBaHuUsA" HaleleHa Ha MOATOTOBKY CTYAEHTOB K
NeSTEIbHOCTH, CBSI3aHHOW C  pa3pabOTKOM MporpaMMHOro oOecrnedeHus i peLIeHus
npoeCCHOHATBHBIX 3aJa4, M, SBISAETCS OJHUM W3 OCHOBHBIX IPEJAMETOB, CIOCOOCTBYIOLIMX
Pa3sBUTHIO AJITOPUTMHUUYECKON KYJIbTYPhI U KOMIIBIOTEPHON T'PAMOTHOCTH CTYIEHTOB.

Kypc cmocobctByer ¢dopMupoBanuio (QyHIAMEHTAIBHOW 0a3bl, HEOOXOMUMOH ISt
YCIIEIIHOTO OCBOEHMsI KaK OOIIeNnpo(ecCHOHANBHBIX, TaK U CHELMATIbHBIX JUCLMIUIMH, U3y4eHUE
KOTOPBIX CBA3aHO C CO3JaHHEM WH(POPMAIIMOHHBIX CUCTEM JUIS Pa3IMYHBIX MPEIMETHBIX 00JacTeH,
UX aHAJTU30M, BHEJIPEHUEM H COTIPOBOKICHHEM.

Ilenvto u3yuenua NAaHHON NUCIMIUIMHBI SBISETCS O3HAKOMJICHHE CTYACHTOB C TOHSTHEM
QITOPUTMA, CHoco0aMM M CpPEeACTBAaMM MX IPEICTABICHMs, pa3IMYHBIMU HapagurMamu
OpOTpaMMHUpPOBaHUs, Kilaccu(pukanueld ¢ SBOJNIOLUUEH  S3BIKOB  NPOTPAMMHUpPOBAHHSA, U
COBPEMEHHBIMU TEHJCHLUMAMU HMX Pa3BUTHUS, a TAaKKe JETAJbHOE H3yYEHHE OJIHOTO U3 SI3bIKOB
BBICOKOTO ypOBHS (s13bIK C++).

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi POrpaMmMbl

JlaHHas JAUCUUIUIMHA OTHOCUTCA K 00s3aTeIbHON 4acTH 0Opa3oBaTeNbHOIM NMporpaMmbl U
BXoIuT B Moaynb «lIporpammupoBanue I», nmoamonynb «OCHOBBI NporpamMmupoBaHus». s
YCIIEIIHOTO YCBOCHUS JaHHOM AUCHUILIMNHBI HE0OX0AMMO, YTOOBI CTY/IEHT OBJIa/1€]1 TAK)KE 3HAHUSMH,
YMEHUSIMH M HaBbIKAMH, KOTOpbIe (HDOPMUPYIOTCS B IIpollecCE€ M3Yy4YEHUS JUCLMILIUH:
«MaremaTnueckuil aHanu3», «Aisredpa U reomeTpusi», «JluckpeTHas MaTeMmaThKa» - 3HATh
OCHOBHBIC MOHSATHS U METOAbl MaTeMaTHMUYECKOI'0 aHalln3a, ajlreOpbl, F€OMETPUH; YMETh pellaTh
3amaun  Teopuu mpenenoB (yHkuwiA, audQepeHInpoBaHUs, HHTETPHUPOBAHUS U PA3TIOKCHHUS
GyHKUMH B psabl; BIAAETh HABbIKAMU HCIOJb30BAHUS CTaHJIAPTHBIX METONOB M MoJenei
MaTeMaTUYECKOI0 aHaJIM3a U UX IPUMEHEHUs K PELICHUIO MPUKIAIHBIX 3a/1ad. 3HAHUS U HaBbIKH,
IIOJIyYEHHBIE TPU M3YyYEHUM JUCHMILUIMHBL "OCHOBBI INPOrpaMMHUpPOBaHUsA", WCIIOJIB3YIOTCS
yYalIUMHCS IpU U3YyYEHUH MOCIENYIOMMX 001enpo(ecCHOHATBHBIX U CHEIUAbHBIX TUCIUIUINH
KOMITBIOTEPHOI'0 IMKJA, B YAaCTHOCTH JuciMIUMH ‘“UHdopmartuka”, "IIpakTukym mo oObEKTHO-
OpUEHTUPOBAHHOMY IporpamMmupoBaHuio"”, "S3bIKM M METOABl MPOrpaMMHUpPOBaHHUA", a TakKke
"ApXxuTeKkTypa KOMIBIOTEpOB" M “OmnepanOHHBIE CHUCTEMbI . 3HAHUS U NPAKTUYECKUE HABBIKH,
MIOJIyUYEHHBIE B PE3yJbTaTe OCBOCHHUS IUCLMIUIMHBI, UCIOJIB3YIOTCS CTYAEHTaMU IpU pa3paboTke
KYpPCOBBIX U IUIUIOMHBIX pa0boT, B HAy4YHO-UCCIIE0BATENbCKOM padoTe.

3. Ilmanupyemblie pe3yJbTaThl 00y4eHHUs MO AUCHUILINHE, COOTHECEHHBbIE C TIAHMPYEMbIMH
pe3yJbTaTaMU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

[Ipouecc n3yyeHus: TUCIUIUIMHBI HAIpaBieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHINN
B coorBercTBUM ¢ PI'OC BO, OOII BO 1 nproOpereHus cieayromux 3HaHUH, YMEHUH, HABBIKOB U
(unu) onbITa AESITENTLHOCTHU:

dopmupyemas NuaukaTop nocTHKEeHUs! Ilepeyenn
KOMIETEeHIHSA KOMTIETeHIINH IUIAHMPYEMBbIX pPe3yJabTaToB
(ko n popMyIHpOBKA) (ko u popMyIHpOBKA) o0y4eHHsI
OoumenpodeccuoHalbHbIe KOMIIETEHIIUN
OIIK-4 H-OIIK-4.1 3HaTh:
CriocobeH HaxOauTh, 3HaeT 6a30BbIE OCHOBHI COBPEMEHHOTO | — CPEZCTBA OMMMCAHUS allTOPUTMOB;
aHaJIM3UPOBATH, MaTeMaTHYECKOTO amnmnapara, YmMmers:
pean30BbIBATh CBSI3aHHOT'O C IPOEKTHPOBAHHEM,




MPOTPaMMHO U
HCIIONIb30BaTh Ha
MIpaKTHKe
MaTeMaTHYECKUe
JITOPUTMBI, B TOM YHUCIIE
C IPUMEHEHHUEM

pa3paboTKoH, peanu3anueil 1 OIeHKOM
Ka4yecTBa MPOrPaMMHBIX TIPOIYKTOB U
MPOTPaMMHBIX KOMIUIEKCOB B
Pa3IMYHBIX 00JIACTAX YEIIOBEUECKOM
JIeSITEIIbHOCTH

— MPOBOJUTH OLICHKY CJIOKHOCTH
aITOPUTMOB

H-OIIK-4.3

BaageTr HaBBIKAMM:

COBpPEMEHHBIX HmeeT npakTHUECKHIA OIIBIT — pa3paboTKH alropUTMOB
BBIYUCITUTEIHHBIX MPUMEHEHUS] COBPEMEHHOTO PELICHHS THIIOBBIX
CUCTEM MaTeMaTHYEeCKOTO arnmapara, mpohecCHOHANBHBIX 33]1ad;
CBS3aHHOTO C ITPOEKTHPOBAHUEM, — HaBBIKAMH aITOPUTMHYECKOTO
pa3paboTKoOi, peanu3alueil U ONECHKON | MBIIUICHUS.
KadecTBa MPOrPaMMHBIX TIPOIYKTOB U
MPOTPaMMHBIX KOMITJIEKCOB B
Pa3INYHBIX 00JIACTSAX YeJIOBEUECKOM
JIeSITeTIbHOCTH
OIIK-5 H-OIIK-5.3 3HaTh:
CrocobeH moHnMaTh Peanmzyer mpuHIUTIBI pabOTHI — COBpPEMEHHBIC TEXHOJIOTHH
MPUHIMITEL Pa0OTHI COBPEMEHHBIX HHPOPMAITHOHHBIX MIpOrpaMMHUPOBAHUSA
COBPEMEHHBIX TEXHOJIOTHH AJIsl peLLeHHUs 3a/1a4 Ymers:
nH(OPMAITMOHHBIX mpohecCHOHATPHOHN NEATENbHOCTH — paboTaTh C COBPEMEHHBIMU

TEXHOJIOTHH U
KCII0JIb30BATh UX JIJIS
penieHus 3aaad
npodeccuoHaIbHON
JIeSITeILHOCTH

CUCTEMaMHU IIPOTPaMMHUPOBAHHUS,
BKJItOYasi 00bEKTHO-
OpHEHTUPOBAHHEIE;

— COCTaBJISATh MPOTPAMMBI Ha SI3bIKE
MPOrpPaMMHUPOBaHUS BBICOKOTO
YPOBHS 1715 pEIICHUS
BEIYMCIIUTENBHBIX 327144 U 33724
00paboTkn HHpOpMAaINY;

— TIOJTb30BAThCS
WHCTPYMEHTAIHHBIMHU
cpencTBaMu JUIsl pa3pabOTKU
MPUKJIAIHBIX TIPUJIOKEHUAMN.

- TECTUPOBATh U OTIAKUBATH
MIPOrPaMMBbL;

Bnaners HaBbIKaAMM:

— HCIIOJIb30BaHUS
WHCTPYMEHTAIBHBIX CPEJICTB IS
CO3/aHHUs, OTJIAJKH U
TECTUPOBAHUS MPOTPAMM U
OTIIENBHBIX MOMYIIEH, ONOINOTEK;
— METOJIMKaMU COBPEMEHHOU
TEXHOJIOTHH MTPOrPaMMHUPOBAHMS.

OIIK-6

CnocobeH
pa3pabaTsiBaTh
AIITOPUTMBI U
KOMIIBIOTEPHBIC
MPOTPaMMBI, TIPUTOTHEIE
JUTS TIPAKTHYECKOTO
MPUMEHECHUS

N-OIIK-6.2

CriocobeH pa3pabareiBaTh
KOMITBIOTEPHBIE TIPOTPAMMEBI
MIPUTOIHBIE ISl IPAKTUYECKOTO
NPUMEHEHUS

3HaTh:

— MIPUHIMIBI TPOLIEAYPHOTO U
00BEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHHS;

— MPUHIMTBI pa3pabOTKH
nporpamMM u

OT/EJBbHBIX IPOrPAMMHBIX
MOJYJICH U KOMILJIEKCOB,
NPUHIUITEI OLICHKH X Ka4eCTBa;
— OCHOBBI ITPOrPaMMHUPOBaHHS Ha
s3bIke C++.

H-OIIK-6.3

IIpumensieT anropuT™Msl U
KOMIIBIOTEPHBIE IIPOIPaMMBI JJIs
pelIeHus IPaKTUIECKUX 33a4 B

3HATB:
— paSHI/I‘IHBIe napa)mrMH
IIpOrpaMMHUpPOBaHUS.




o0mactH mpodeccnoHaIbHON
JeSIT€IbHOCTH

— 00IIKe PUHLIUIIBI TOCTPOCHHS U
UCTIOJIb30BaHMs COBPEMEHHBIX
SI3BIKOB ITPOrpaMMHUPOBaHUSA
BBICOKOT'O YPOBHS;

— 0a30BbIE CTPYKTYPBI JaHHBIX

YHnBepca.ﬂbele KOMIICTCHII MU

YK-1

Crnioco0OeH ocyIecTBIsATh
MOUCK, KpUTUUECKU I
aHaJIN3 ¥ CHHTE3
WHPOPMALUH,

H-YK-1.1
3HaeT npuHUMIEI cOopa, oTOopa u
0000mmeHNS HHPOPMAITHN

BaaneTb HaBBIKOM:

— paboThI ¢ HAYYHO-TEXHHYECKON
JIUTEPATYPOU U TEXHUUECKOU
JIOKyMEHTalue no
MPOrpaMMHOMY 00€CTIEYCHHUIO

TIPUMEHSATH CHCTEMHBIHN
TTOAXO JIIS PEIICHUS
MOCTAaBJIECHHLIX 33124

HN-YK-1.2
YMeeT COOTHOCUTh Pa3HOPOTHBIE
SIBIICHUS] | CUCTEMaTH3UPOBATh X B
pamkax u30paHHBIX BUIOB
npoQeCcCHOHATLHON IEeATETHHOCTH

YMmeTh:
— OLICHUBATH KA4YCCTBO I'OTOBOI'O
HpOFpaMMHOFO nponyKTa

YK-2

CrniocobeH onpenensirsb
KpYT 3ajlad B paMKax
[TOCTABIICHHON LIENTN 1
BI>I6I/IpaTI) OIITUMAJIBHBIC
CIOCOOBI HX pEIIeHHUS,
HCXO0I4 U3 NEUCTBYIOLIUX
MIPaBOBBIX HOPM,
HMMEIOLTNXCS PECYpPCOB U
OTpaHUYECHUI

HN-YK-2.3
NmeeT npakTHueCKUN ONBIT
MPUMEHEHUS] HOPMaTHBHOM 0a3bl 1
pelreHus 3a7a4d B 001acTu n30paHHbBIX
BUIOB NpodeccroHambHON
JIesITeIbHOCTH

Ymersb:

— (hhopMann30BaTh MOCTABICHHYIO
3ajaqy;

— opOpMIIATH IPOTPAMMHYFO
JOKYMCHTAaI IO

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUIIINHBI

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTaBIsIeT 9 3a4eTHBIX equHuIl, 324 akaj. Jyaca.

Tembl (pa3aenbl)
JAUCHUILTAHBI,
HX coJepKaHue

n/n

Buasbl yueOHBIX 3aHATHH,
BKJIIOYAsl CAMOCTOSITEIbHYI0

padoTy CTy1eHTOB,
U UX TPYI0eMKOCTh

(B akaieMUYECKHX Yacax)

DopMBbI TEKYLIET0
KOHTPOJISI YCIIeBAEMOCTH

DopMa NpoOMeKYTOYHOI
arrecTauuu
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BBoanas neknus.
1. |AAropuTM™MBI U BX 1 1 3
MpeICTaBJICHHUE.
S3bIKK MPOrpaMMHUPOBAHUSI.
9 Kiraccuduxkarus, 1 1 3
" |ocobeHHOCTH, HCTOPUS
pa3BUTHS.
BBenenue B a3p1k CH++.
3. |CTpyKTypa IporpaMmmsl, 1 1 0,5 3 JlaboparopHas padorta 1
OCHOBHBIC THUIIBI JIAHHBIX.




[Ipocreitmue cpencrra BBOIA

0,5

JlaGopaTtophas pabota 1

" |1 BBIBOJIA.
Onepaiyu, BEIPAKEHUS U
5. P P 1 0,5 3 Jlaboparophas padorta 1
OTIepaTOpHI B s3b1Ke C++.
OrnepaTophl BETBIICHUS U Konrecr Ne 1
6. 1 0,5 4 Vc1oBUS U IUKIIBI
BBIOOpA B s13b1KEe C++,
JlaboparopHas padorta 1
Kontponbaas padora Ne 1
7 IIporpammupoBanue 9 3 KonTect Ne 2
" | LIMKJIMYECKUX TIPOIECCOB. Hukier n
MOCJICAOBATEIILHOCTH
VYkazarenu. Pabora c
JUHAMUYECKOMN MaMSTBIO.
8. 9 1 3
Apudmernka yKazaTenen.
CchbuUiku.
OnHOMEpHBIEC MAaCCHUBBI: Konrect Ne 3
9. |cTaTHYeCKHUE, TUHAMUYCCKHUE. 4 2 4 | MaccuBsl. JIMHEHHEIH TOUCK
Konretinep vector(STL) JlaGoparopHas pabota 2
JIuneitHblii 1 OMHAPHBIH
. Konrect Ne 4
10.nouck. bunapHsbIii MOUCK 1O 2 3 .
bunapHslii nouck
OTBETY.
AJNTOPUTMBI COPTHPOBKHU: Konrecr Ne 5
Maccussl. CopTupoBKa
11 ./moxcyeTom, mopa3psiAHbIE, 4 2 4
JlaGoparopHas pabota 2
KBaJIpaTHYHBIE, OBICTPHIE.
OyHKINHU, CTIOCOOBI
repeiayn mapaMeTpoB. Kontect Ne 6
12 |Yka3arenp Ha (yHKITHIO. 2 3 Maccussl. PazHoe
[1a610HBI. APpryMEHTHI
KOMaHJJHOM CTPOKH.
Pexypcus. Tumbl pekypcumu.
13 S9P PesyP 2 2 3 JlaboparopHas paboTta 3
OnTuMu3aus.
CuMBoJIbHAS UH(pOPpMAITHSL.
14 Crioco0sb! MIPEICTaBIICHUSA 3 3 Koutect Ne 7
|cTpox. @yHKIIE 00pabOTKH Pazbop cTpox
CTpOK.
C Konrect Ne 8
pencTBa MOTOKOBOTO BBOJIA
15, N 2 4 4 MaccuBsbI CTPOK
1 BeIBOJIa. Daiiibl.
JlaboparopHas pabora 4
Konrposbnas padora Ne 2
Kontect Ne 9
MHOroMepHble MacCHBBI. JBymMepHbBIE MaCCUBBI
16, 4 4 5
Crioco0sI ipeIcTaBIeHMS. Kontect Ne 10
JIBymMepHBIE MacCHBBI
JlaGopaTtopnas pabota 5
Hroro 3a 1 cemecTp 32 16 54
Hcnonbs3zoBaHue CTpyKTyp
Konrect Ne 11
JUTSL OTIPEICIICHUS
17. 2 2 2 I'eomerpuueckue 3anaun
10JIb30BaTEIbCKUX THIIOB
JlaboparopHas pabota 6
JAHHBIX.
18 Hcnonb3oBanue OUOIUOTEKH 3 5 1 a6 Sora 7
. aboparopHasi pabora
OpenGL. OpatopHas pabo
19.2KanHble anropuTMsl. 2 1 1 KonTtect Ne 12




H(a)lHLIC AJITOPUTMBL

20.BoxHOBOI1 anroputm. 2 1
Huxammaeckoe KonTtecT Ne 13
51 [IPOTPaMMHpOBAHHE. 9 5 9 JluHamMudeckoe
OnHOMepHast TUHAMHUKA. MPOTrpaMMHUPOBAHHE
HOII, HBIIL. JlaGoparopHas pabota 8
KontecT Ne 13
JIBymMepHasi TUHAMUKA. Junamudeckoe
22, . 2 2 2
Paccrosinue JlepeHmreiina NpOrpaMMHUPOBaHKE
JlaGopaTtopHas pabota 8
Konrect Ne 13
23.|/lnHaMuka 1o IpoQUITIO. 2 1 JnHamuueckoe
MPOrpaMMHUPOBAHHE
OnHoHanpaBlIeHHEIE,
JBYHarpaBJIcHHEIE, Konrect Ne 14
24 |HUKIINYECKUE CIUCKU. 2 1 2 Creku, 03epeH, IepeBha
Kontponbaas padora Ne 3
Peanuzanuu Ha 6a3e MaccuBa T1a6 601a 9
. abopatopHnas pabora
W yKazaTenei.
Jlpyrue nocienoBaTenbHble Konrect Ne 14
25 ANHAMUYECKHE CTPYKTYPBI 2 1 1 CTCKI/I, odepenu, JepeBbsI
| maHHBIX. JlaboparopHas pabota 9
Creku, IeKH, OU9epe/Iu. Kontponbhas pabora Ne 4
26. Kyua (npamuna). 2 1 1 Jlaboparopuast pabota 10
[IupamuaansHas COPTUPOBKA.
bunapHsbie nepeBps. Kontect Ne 14
97 HepeBbs moucka. 4 2 9 Creku, ouepean, 1epeBbs
|CbanancupoBaHHBIN JlaGoparopnast pabora 10
JIEpEBbSL. Kontponbnas pabora Ne 4
28.|epeBbst 0011€ro BUIA. 2 1 1 Jlaboparopnast pabora 10
OCHOBBI OOBEKTHO- Kogrrecr Ne 15
29, 4 2 OOII
OpPHEHTHUPOBAHHOT'O TIOAXO0/IA. KonrpostbHas pabota Ne 4
Crartuueckue u
30, 1
IUHAMWYECKHE OMOINOTEKH.
0,5 | 33,5 [9k3amen
HToro 3a 2 cemectp 32 16 0,5 51,5
Apudmernueckue
anroputmbl. [IpoBepka Ha
31.mpocroty. Pemeno 2 1 1 JlaGoparopnast padora 11
Oparochena. DyHKius
Diinepa.
HO/I, anroput™m EBkinna,
32 |pactIMpeHHBIH anropuT™M 2 1 1 JlaGoparophas pabora 11
EBknupa. X npunoxeHusl.
CucTeMBbl CUNCIICHHSL.
ANTOPHUTMBI TIEpPEeBO/Ia METBIX
33.\u 1poOHBIX ymCe. 2 1 1 JlaGoparopnas padora 11
CrnenmanbHble BOSMOXKHOCTH
SI3bIKA.
34, buronbie onepaui. Tepebop 2 1 2 JlaGoparopnas padora 11
BCEX TIOJIMACOK.
35. KOMOHHATOPHEIC /T OPHTME. 4 1 1 JlaGoparopnast pabora 12

[epebop moAMHOMKECTB.




[epe6op pa3mereHuii.
PexypcuBHbIli 1
WUTEPATHBHBIN AT OPUTMBI.
[Tepebop coueTanmii ¢

36, 3 2 1 1 JlaGoparopnast pabora 12
TTIOBTOPCHUSIMH H 0€3.
Pa30

gy | APOHCHIC Ha Carachbie, 3 2 1 1 JlaGoparopnast pabora 12
pa3noXeHne Ha MHOKHTEIIH.
[Tepe6 .

3g, PCOOP HEPECTANOBOK 3 1 1 1 Jlaboparophas pabora 12

Anroputm Hapaiiass!.
IIepecranoBku. LIukJibl.
39.ITopsmok. Tabmuia 3 3 1 2 3
MHBEPCUI.

Bgenenue B
BBIYHCIUTEIHHYIO
reometputo. OCOOCHHOCTH.
3agaHue reOMETPUISCKUX
o0wexToB. [IponsBenenus
BEKTOPOB.

JlaGopaTtopHas pabora 12
KontponbHas padora Ne 5

40. 3 4 1 2 JlaGoparophas pabora 13

BzaumHoe pacnonoxeHue
TOYEK, NPSIMBIX, JTy4YeH,
|oTpe3KkoB, H30TETHUYHBIX
MIPSIMOYTOIIEHUKOB.
TpeyronbHUK U OKPYKHOCTb.
B3anMHoe pacnionoxeHue ¢
TOYKAMU, TIPSIMBIMH,
OTPE3KAMH U JIy9aMH.
Brimykitbie v HEBBITYKITBIE
MHOTI'OYT'OJIbHUKH.

43| ANTOpUTMBI IOCTPOCHUS 3 4 5 2 2 Jlaboparopnas pabora 15
BHIMTYKJIO# 00050uku. Touka
YU MHOTOYTobHUK. [Inomasns.

41 3 2 1 1 Jlaboparopnas padora 13

42. 3 2 2 1 Jlaboparophas padora 14

2 | 0,5 1335 |9x3amen
HTtoro 3a 3 cemectp 32 16 8 | 05515
HUTOI'O 96 48 | 22 1 | 157

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Tema 1. BBegenne. AJIropuT™MbI M X NPeICTaBJICHUE

3anaun Kypca U nopsiiok ero nzydenus. Ilonarue anropurma. CymHOCTbh alroOpuTMHU3ALNN
BBIUMCIIUTEIBHBIX IIPOLECCOB. JlaHHbIE U anropuTMuYeckuil npouecc. [Ipencrasnenne anropuTMos.

Tema 2. S3pikm mnporpammupoBanus. Kiaccmpuxanms, o0coGeHHOCTH, HCTOPHS
pa3sBHUTHS.

ITonsaTue s3p1Ka mporpammupoBanus. Knaccupukaius s3bIK0B, HCTOpUs pa3padoTku. O6mas
XapaKTepUCTHKa si3bIka mporpammupoBanus C ++. [Iporecc 06paboTku mporpaMM Ha KOMIIBIOTEPE.
WuTepnperanus nu komnwsinus. [Iponecc otnanku.

Tema 3. BBegenne B sisbik C++. CTpyKTypa nporpaMmbl, OCHOBHbIE THIIbI JAHHBIX.

Beenenue B s3p1x C++. [Ipumep npocroit mporpammel Ha C. CTpyKTypa MpOCTON MPOrPaMMBl.
Andasur s3pika C++, unenrudukaropsl. VMcnonb3oBanue komMmeHTapueB. JlanHble B s3pike CH++.
[lepemenHble U KOHCTaHThl. OCHOBHBIE THIIBI JaHHBIX, UX pa3Mep, MAIIMHHOE MpeCTaBJICHUE.
Onepanus sizeof.

Tema 4. IIpocreiimme cpeacTBa BBOAa U BHIBOAA.



ITpocreiimme cpencTBa BBOAa-BeIBoAa. ITotoku Cin, cout. 3aromoBouHbIi ¢aitn iomanip u
¢byHKIMU GOPMATHPOBAHHOTO BHIBOJA.

Tema 5. Onepanuu, BoIpaskeHHsl U onepaTopsl B s3bike C++.

OcHoBHbIE apupMeTUYECKHE ONlepaliu, IOPAI0K UX BbINOIHEHU. Onepanuu ++ u --.

[IpeoOpa3oBanue TUIOB, omepanus npuBeaeHus. Onepanuy, BBIPAKEHHUS U ONEpaTophl B
s3bike C++. CocTaBHOM omepaTop.

Tema 6. OnepaTopsbl BeTBJIeHUS U BbIOOpa B si3bike C++.

Jlormueckmii Tun gaHHbIX. [IpeoOpa3oBanue K JorudeckoMy THiry. Jlormueckue omeparuu.
Omnepatop BerBieHMs if B IOJHOM M COKpalleHHOH (opme. BioxeHHbIE yCIOBHbBIE ONEPATOPHI.
TepHapHbIll yCIOBHBIN orepatop ?:. MHOXeCTBEHHBIH BHIOOD: omeparopsl switch u break.

Tema 7. IlporpaMmmupoBaHue HUKJIMYECKUX MPOLIECCOB.

ITporpamMMupoBaHue NUKIHYECKUX mporieccoB. OnepaTopsl 1ukioB While, for, do-while.

KmtoueBble cinoBa break, continue. Omnepauus 3ansras. BioXeHHble  LHMKIIBL
Beruucnenue ¢yHkuuu 3ajaHHOM OecKOHEUHBIM psfoM. TaOynupoBanue ¢yHkuuu. Haxoxnenue
KOpHs (YHKLIMU HA OTpE3Ke.

Tema 8. Yka3zarean. Padora ¢ nuHamMmnueckoil mamMsaTbi. ApudMeTnKa ykKa3areJsei.
Ccpuiku.

Crpykrypa namsaru. Crek, Kyda. QyHKINN JUHAMAYECKOTO PACIPEIeNICHIs 1 OCBOOOK ICHHSI
namaTy. HaxoxzaeHnue agpeca nepeMeHHoi: onepanus &. [lepBoe 3HakOMCTBO ¢ yKazareiasiMu. TUIisl
ykazatenei. Onucanne ykazaresneil. Apudmeruka ykazarenein. Omnepaiusi KOCBEHHOU ajpecamuu *.
Omneparopsl New u delete.

Tema 9. OnHoMepHbIE MACCHBBI: cTaTHYecKHe, TnHaMmuveckue. Konreiinep vector(STL)

Cratuyeckue MacCUBBI.

JIlnHaMuyeckue MacCHUBBI.

Hcnonb3oBanue ykazaTene i paboThl ¢ MaCCUBaMH.

KonTeitnep vector kak JuHaMHUUECKU MAacCUB, METO/bI PaOOTHI.

Tema 10. JIunelinblii 1 OMHAPHBIN NOUCK. BMHAPHBIH MOKMCK 1O 0TBETY.

JluneiHbli 1 OMHapHBIA MOUCK. buHapHbIM nouck no oreeTy. Mcmonb3oBaHue naTdynka
nceBAocIy4YaHbIX yncen. OneHkKa Tpy10eMKOCTH aJrOpUTMOB.

Tema 11. AaropuT™Mbl COPTHPOBKH: IOACYETOM, MOpa3psiiHble, KBaJApaTU4YHbIE,
ObICTpBIE.

CopTupoBKa MOJCUYETOM U ITOpa3psIHasi COPTUPOBKA.

KBanpaTtuuHble COpPTUpPOBKHU: Iy3bIpeK, Iy3blpeKk ¢ (arom, IeldKepHas COpPTUPOBKa,
COpPTUpPOBKa BCTaBKaMH, COPTUPOBKa BbIOOpOM, copTupoBka [lenna.

BeICTpBIE COPTUPOBKU: COPTUPOBKA X0apa, COPTUPOBKA CIIMSIHUEM.

O1eHKa TPyI0EMKOCTH aJIrOPUTMOB, CPaBHEHHE BPEMEHH PaOOTHI.

Tema 12. ®yHknuu, cnoco0bl mepesayu NapaMeTrpoB. YKasarelb Ha (YHKIHIO.
IIIa0J10HBI. APryMeHTBhI KOMAHIHOH CTPOKH.

Oynkiun B sa3bike CH++. OObsiBieHue u omnpenenenue. PopmanbHble M (PaKTHUYECKHE
napamerpsl. Crioco0bl epeauu napameTpoB. Bo3parenue 3Hauenus pynkuueit. Oneparop return.
JlokanbpHble mnepeMeHHble (QYyHKIMU. lcnonb3oBaHue ykazaTenell M CChUIOK JJIs  Iepeadu
napamMeTpoB Mexay CGYHKIMSIMHU. MexaHu3M BbI30Ba (YHKIUHM, MOHATHE cTeka. CTpykTypa
IPOTPaMMBI, COCTOSAIICH U3 HECKOIBKUX (DYHKITHIA.

[TabmoHbI QyHKIHIA.

AprymeHTbl GyHKIIMH main().

VYkazarenu Ha pynkuuu. [lepenada ykazareneil Ha QyHKIMIO B KaUYeCTBE I1apaMeTPOB.

Tema 13. Pekypcus. Tunsl pekypcuu. Onrumusanus.



Pexypcus u ee wucnosnb3zoBaHue. Bocxopnsmias u HUcXoAsmas pekypcusa. BriokeHHas
pekypcus. Ilepenonnenue creka Bb130BoB. OnTumu3zanus pekypceun. Knaccnueckue 3agaun: HOJL,
OBICTpOE BO3BEJICHUE B CTEIIEHb, XaHOWCKHUE OAIHU.

Tema 14. CumBoabHasa uH@opmanus. Cnocodbl nmpeacraBieHus cTpok. PyHKUIHH
00padoTKH CTPOK.

Tun panseix char. KomupoBounbie TaOnunbl. @DyHkuuu Oubmmoreku cCtype s
KaTeropuszaluu M mpeoOpa3oBaHusi CHUMBOJIOB. CrocoObl TPEACTAaBICHHUS CTPOK B S3BIKAX
nporpammupoBanusi. Ctpoku B ctuiie C. Bubnuorek CString muist paboThl ¢ HyJIb-TEPMUHUPOBAHHBIMH
crpokamu. Ctpoku B ctuiie C++. Kiace string 1 MeToibl paboThl ¢ HUM.

Tema 15. CpeacTrBa moToKoBoro BBojia u BbiBoa. MaiiJibl.

TexcroBbie u nqonuHbie (aitabl. [ToToku fstream, ifstream u ofstream. ITopsimox paGoTsl ¢
(halI0BBIMH MOTOKAMH, 00pabOTKa OIHOOK.

Tema 16. MHoromepnbie MmaccuBbl. Clioco0bI NpecTaBIeHUs.

MaccuBbl U ykasaTend. YKa3zareld Ha yKasaTelu M MHOIOMEpHblIE MacCUBbl. DyHKIMH U
MHOI'OMEpHbIE MaccuBbl. MaccuBbl ykazaTeneil. Beinenenue m ocBoOOXkaeHHE NaMATH. YTEUKU
namsTi. Bektop Bektopos. [lepenaua B pyHKIHIO.

Tema 17. Ucnogb3oBaHue CTPYKTYP AJIsl ONpe/eeHUs] MOJIb30BATEIbCKHX THIIOB
JAHHBIX.

CTpyKTypbl, MX ONIMCAHNE, MHULIMAIU3ALUs, JOCTYIl K DJIEMEHTaM. BiloKeHHbIE CTPYKTYPBI.

VYka3zarenu Ha CTPYKTYpPbI, X ONIMCAHUE U UCIIOJIb30BAHUE.

Tema 18. Ucnoab3oBanue o6mbauorexkn OpenGL.

OtkpoiTas Oubnmoreka OpenGL, 6Ga3oBbie Bo3MOXHOCTH. [lojkitodyeHne OMOIMOTEKH,
paboTa C IBETOM, OCHOBHbIE TIpaduyeckue NpUMUTUBBL. OCHOBHBIE IIard JUisi HOCTPOCHHUS
MHUHHMMaJIbHOH nporpammbsl. O6paboTka coOBITHI TaliMepa, KiIaBUATyphl U MBIIIH. AHUMAIUS.

Tema 19. ’KaaHblie aJropurMmbi.

[lonsTve XaZHOTO alaroOpUTMa, INPUMEHUMOCTb, IIOHATUE HAJEKHOIO IHara. 3ajaydu:
MOKPBITUE TOYEK OTPE3KaMHU, 3aj7aya O BbIOOpE 3asiBOK, 3a/1aya O HEMPEPBIBHOM prok3ake. Cikatue
JaHHBIX, anroput™ Xaddmana. Odepens ¢ IPHOPUTETAMH, MUH-, MaKC-KY4H.

Tema 20. BotHoBoI1 ajgropurm.

Omnpenenenue BoaHOBOro anroputma. Ilpumepst. Anroputm JIu norcka KpaTyaiiiero nyTu
Ha IpUMEpE MOUCKa MyTH B TAOUPUHTE (IBYMEPHOU MaTPHIIE).

Tema 21. [Innamuueckoe nporpammupoBanne. Ognomepnas aunamuka. HOII, HBII.

Hucxonsmee, Bocxonsdiiee JUHaAMHUECKoe MporpammupoBaHue. OgHOMepHas JTUHAMHKA:
HauOO0JIbIIas BO3pACTAOIas MOANOCIEI0BATEIbHOCTh, BOCCTAHOBICHUE PEILICHUS.

Tema 22. /IBymMepHasi JMHAMHUKA.

JIBymMepHass ~JMHaMHUKa: pAacCTOSTHUE  PEJAAKTHUPOBAHUS, B3BELIEHHOE  pAcCTOSHUE
peaakTHpoBaHusl. 3a/1a4a O prOK3aKe ¢ MOBTOPEHUSIMHU, prok3ak 0e3 noBTopeHuidl. Haxoxaenue uucna
COYETaHUM.

Tema 23. [InnamMuka mo npoguiro.

3azava 0 3aMOILEHUHN JOMUHOIIKAMHU. 33J]a4a O CUMIIATUYHBIX Y30pax.

Tema 24. OnHoHanpaBJIeHHbIE, ABYHANIPABJICHHbIC, HUKJIN4YEeCKHe ciuckH. Peanmnsanun
Ha 0a3ze MaccHBa U yKa3aTeJlei.

D¢ddexTuBHas paboTa ¢ NAMIATHIO MPU PeaTU3alUU JUHAMUYECKUX CTPYKTYp JaHHBIX.

Munumunzanus (QparMeHTalud JUHAMUYECKH pactpenensieMoid mnamsatu. OJIHOCBSI3HBIM,
JIBYCBSI3HBII JINHEWHBIE CITUCKU

Tema 25. /Ipyrue nocjenoBarebHble ITMHAMHYECKHE CTPYKTYPbI AaHHBIX. CTEeKH, 1€KH,
odepe/n.

Krnaccuueckue 3amayu: MpaBUIBHOCTh PACCTAaHOBKU CKOOOK, BBIYHMCIICHHE BBIPDAKEHHUS B
00paTHOW MOJIBCKON 3aIIMCH, MUHUMYM B CKOJIB3SIIIEM OKHE.



Tema 26. Kyua. [lupamuaanbHasi COpPTHPOBKA.

Peanuszanus kyun Ha maccuBe. COpTUpPOBKA Ky4eH.

Tema 27. bunapHble qepeBbsi.

bunapnsbie nepeBbs, nepeBbs noucka. O06Xxoxa nepeBa, MOUCK 3JIEMEHTa, BCTaBKa, ylajeHHe
anemenTa. Ilewatr nepeBa. AVL-mepeBbs. Manblii U OOJIBIION JIEBbIE M TIPaBbie ITOBOPOTHI.
banancuposka.

Tema 28. /lepeBbs 0011€r0 BUAA.

O6xox nepeBa, MOUCK dJIEMEHTAa, BCTaBKa, yaaleHue siemeHta. lleuats nepema. [lomck
3JIEMEHTOB OJJTHOTO YPOBHSI.

Tema 29. OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOIO MOIX0/1A.

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPaMMHUPOBAHHUE: pealn3alus B S3bIKE HHKAICYJISALHUU.
[Tonstue kmacca, o0bexTa. Koncrpykropsl. JlectpykTopsl. Onucanue CBOEro Kiacca U CO3AaHUE
0o0bexToB. Jlpy3bst kiacca. Ponb cioBa static. Meroabl kimacca. Moaudukaropsl goctyna. Beizo
METOJI0B Y 3K3eMILIApoB. Ilepeonpenenenne meTo0B Kkinacca. Ilepeonpenenenne onepaTopos.

Tema 30. CraTn4yeckue 1 IMHAMUYecKHe OMOIHOTEKH.

[Ipemponieccop s3pika C++. upexTtuBa #define. MakpoorpeneneHusi ¢ mapameTpamu, UX
ormuure ot Qyakomid. [JupektuBa #Hinclude. 3aromoBounsie (aiinel.  JupektuBnr #undef,
#ifdef,#ifndef, #if, #else, #endif. [TonsTHEe ycnoBHON KoMOWiIsiuH. BHOIMOTEKH TUHAMUYECKON
komroHoBKH (DLL), cratmueckue OuOamoTexw, ympasisiemble cOOpku. Ilpumepsr paspaboTku
CTAaTUYECKOM U JUHAMUYECKON OMOInoTeK. SIBHAs 3arpy3Ka JMHAMUYECKON OMOINOTEKH.

Tema 31. Apudmeruueckue anroputrmbl. [IpoBepka Ha npocrory. Pemeno Iparocdena.
®ynkuus Jiiepa.

HekoTopele n3BeCTHbIE YHCIOBBIE AITOPUTMBL. BpICTpOE BO3BEEHUE B CTENEHb. AJITOPUTM
U3BJIEYCHHs KBaJpaTHOro kopHs. Jlenenue mo moxaymwo. [IpoBepka umcia Ha mpoctoTy. Pemnieno
Oparocdena. Pynkiusa Ditnepa.

Tema 32. HOJ, anroputm EBkiauaa, pacmmpeHHsbiii aaroputm Epkiampa. Hx
NPHUJIOKEHHUS.

AnroputMm EBknmna HaxoxxaeHus HamOosbliero oomiero nenurens. Haumensinee obiiee
KpatHoe. 3amaum, cBojasmmecs K Boruucienuto HOJ[. Pacmmpennsiit anroputm EBkiupa.
JlnodaHTOBBl ypaBHEHHs C JABYMS HEU3BECTHBIMM. 3ajaya O IIEJIOUYHUCICHHBIX TOYKaX OTpe3Ka.
3amaua o mepeaTuBaHMsIX.

Tema 33. Cucrembl cuuc/jeHHsl. AJTOPUTMBI TepeBoAa LedbIX M JAPOOHBIX 4YHCEJ.
ANTOpUTMBI NIEpEeBOJA LEIBIX U JIPOOHBIX YMCEN U3 JECITHUUHOM CHUCTEMBI CUMCIIEHUS B CUCTEMY
CUMCIICHUS C TIPOU3BOJIBHBIM OCHOBaHUEM U 00paTHO. CriennaabHble BO3MOXKHOCTH si3bika C++ aiist
BBOJIa, BBIBOJIa U TIEPEBO/IA LIEIbIX YHCEN B CUCTEMBI CUMCIIEHUS C PA3IUYHBIMU OCHOBAHUSIMH.

Tema 34. butoBbie onepaunu. [lepedop Bcex moamMacok.

buroBsie onepanuu. burossie onepanuu: AND (&), OR (), XOR (), 6utoBblie cnuru (<<,
>>). [lepebop MOJMHOKECTB C UCIOJIb30BaHUEM OMTOBBIX MacokK. IlepeGop Beex moaMacok JaHHOU
MackH. /luHamuka 1Mo mpouiIro C MCIOJb30BaHMEM OMTOBBIX MAacOK. 3ajada KOMMHBOSDKEpA.
Pemenue MeTo10M AMHAMUYECKOTO TPOrpaMMHUPOBAHUS C UCIOJIB30BAHUEM OUTOBBIX MAaCOK.

Tema 35. KomOumnaropusbie anropurmbl. Ilepedop pasmemenunii. PexypcuBHBIN H
HTEPATUBHBIN aJTOPUTMBI.

Tpu anroputma nepedopa BCEBO3ZMOXKHBIX MOCIIEA0BATENLHOCTEH 3aJaHHOM JUITMHBI U3 HyJeil
u eaunul. [lepe6op moamHoxkecTB. OO000IIeHHEe Ha mHepedOp pa3sMENIeHHH C MOBTOPEHHSIMHU.
PexypcuBHBIN U UTEPATUBHBIN AITOPUTMBIL.

Tema 36. Ilepedop coueTanmii.

PekypcuBHBIH W UTEpaTUBHBIM anropuTMbl mepedopa codyeTaHuid 0e3 MOBTOPEHHH U
COYETaHHUM C TOBTOPEHUSIMU.

Tema 37. Pa3ouenue Ha cjiaraemble, pa3Jjio:KeHHe HA MHOKUTEJIH.



AnroputMel nepebopa BCEBO3MOXKHBIX pa30MEeHMI 4YHcia Ha HaTypaJibHbIE CiaraeMble.
QDUKCHUPOBAHHOE KOJIMYECTBO HEOTPHIATENBHBIX ciaraeMbiX. Ilepebop BCeBO3MOXKHBIX CIOCOOOB
pa3NoKEeHUs YKciia Ha MHOXHUTenu (>1).

Tema 38. Ilepedop nepecranoBok. Anropurm Hapaiianbl.

Tema 39. IlepecranoBku. IHlukisl. Ilopsaaok. Tabanna nuaBepcuid.

ANTOPUTMBI HaxXOXJIEHUS OOpaTHON IEepPEeCTaHOBKH, pPA3JIOKEHHsI TIEPECTAaHOBKH Ha
HE3aBUCHMBbIE IMKJIBI, TMTOPSAIKA NEPECTAHOBKHU, TOCTPOCHUS TAOIUIBI WHBEPCUI, BOCCTAHOBIICHUS
NIEPECTAaHOBKHU 110 TA0JINLE NHBEPCUH.

Tema 40. BBeneHue B BbIYHCANTENbHYI0 TeoMmeTpuio. OcobenHocTu. 3aganme
reoMeTpuyecknx 00bexkToB. IIpousBeieHus1 BEKTOPOB.

[TorpemrHOCTh BBIYUCICHHH M CKOpPOCTh paboTbl. CrocoObl 3aaHus TE€OMETPUYECKHUX
00BbekToB. CKalspHOE, KOCOE, BEKTOPHOE U CMEIIAaHHOE IPOU3BE/ICHUS, UX IPUMEHEHHE K PELICHUIO
3azay.

Tema 41. B3aumHoe pacmoJioikeHHe TOYEK, MPSIMBIX, JIy4ei, 0TPe3KOB, H30TeTHYHBIX
NPSAMOYI0J1bHUKOB.

[IpuHauIeKHOCTE TOYKHM IPSIMOM, JIydy, OTpe3Ky. PaccTrosisHue OT TOYKM 10 IPsIMOM, JIyda,
oTpe3ka. B3anMHoOe pacnosiokeHue ABYX MPSMbIX, OTpe3Ka U MPSIMOM, JTyda U NMPSMOM, ABYX Jy4eH,
IBYX oTpe3koB. [lepecedyenne m o0ObeqMHEHNE HECKOIBKUX OTPE3KOB Ha mpsiMoil. [lepecedenne u
00BeAMHEHNE N30TETUYHBIX IPSIMOYTOJILHUKOB. METO | CKaHUPYIOIIEH MPSIMO.

Tema 42. TpeyroibHMK H OKpPY:XKHOCTb. B3amMHoe pacnoso:keHHe € TOYKAMH,
NPSAMBIMH, OTPE3KAMHM U JIyYaMH.

B3aumHoe pacnonoxeHue TOUKd U TpeyrojbHUKa. B3auMHoe pacnonoxeHre oKpyKHOCTU U
TOYKH, IPSIMOM, JTy4ya, OTPE3Ka, ABYX OKPYKHOCTEH. BricaHHbIe U ONMCAaHHBIE OKPY>KHOCTH.

Tema 43. Bpimykible U HeBBINYKJIbIe MHOIOYIOJbHMKH. AJITOPUTMbI IOCTPOEHUS
BbINIYKJI0H 000/104KH. Touka 1 MHOroyroJibHuK. Ilnomans.

AJNTOPUTMEBI MIOCTPOCHUS BBITYKJION oOonouku: J[xapsuca, I'paxema, Duapro, MenbkmaHa,
QuickHull. TIpuHaaneXHOCTP TOYKM BBIMYKIOMY MHOTOYTONBbHHUKY. [IpHHAIIEKHOCTH TOYKH
HEBBIITYKJIOMY MHOTOYTOJIbHUKY. OpHEHTHPOBaHHAS IJIO1A/b.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOIr'MH, B TOM YHUCJI€ TEXHOJOIuM 3JJICEKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOTUH, HCHOJbB3YEMbBIC IIPU OCYIIECCTBJICHUU
06p330B3T€J’IbHOF0 nmpounecca mo JTMCuMIlJIinHe

B nporiecce 00ydeHuns: UCTIONB3YIOTCS cielylolue 00pa3oBaTeIbHbIe TEXHOIOTHU:

BBoaHast 1eKuUA — 1a€T EPBOE LEIOCTHOE NPEICTABICHNE O JUCLHUIIIIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4€HUS NaHHOW IUCUUIUINHBL. CTyIEHTHI 3HAKOMATCA C HAa3HAUYECHUEM U
3aJauaMy Kypca, ero poJibl0 U MECTOM B CUCTEME YUEOHbBIX JTUCLMILIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaercs kpatkuil 0630p Kypca, UCTOpUs Pa3BUTHS HAyKU U MPAKTUKHU, TOCTHXKEHUS B ITON
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3JIaraloTcs MepCleKTUBHbIE HaNpaBieHus ucciepoBaHuii. Ha
ATOM JIEKIIUY BBICKA3bIBAIOTCS METOJIMYECKUE U OPraHU3alMOHHbIE OCOOEHHOCTH paboThl B paMKax
JTAHHOM JMCLUIUINHBL, a TAK)KE AeTCs aHAJIU3 PEKOMEH1yeMOH yueOHO-MeTOANYECKON JTINTepaTyphl.

AKkafeMHuYecKas JeKIHUs ¢ 3JieMeHTaMu JeKInu-0ecebl — [TOCIIE0BATEILHOE U3I0KEHHUE
MaTepuaia, OCYIIECTBIIEMOE NPEUMYIIECTBEHHO B BUAE MOHOJIOra MPENOJaBaTeNs. DIEMEHTHI
nekuuu-oecepl 00eceYrBalOT KOHTAKT MPENoiaBaTeisl ¢ ayAuTOpUen, 4To TI03BOJISIET IPUBIIEKATh
BHUMaHME CTYICHTOB K HanboJsiee BaXKHBIM TeMaM JUCIHUIINHbBI, aKTUBHO BOBJIEKATh UX B YU€OHBIH
MIPOLIECC, KOHTPOJIUPOBATh TEMIT M3JIOKEHUS Yy4eOHOro MaTepuana B 3aBUCUMOCTH OT YPOBHS €ro
BOCTIPUSATHS.

JlabopaTopHoe 3aHsAATME — 3aHATHE B KOMIIBIOTEPHOM KJIACCE, MOCBSIIEHHOE OCBOCHHIO
KOHKPETHBIX YMEHHUI M HaBBIKOB M 3aKPETUICHUIO MTOJIYYEHHBIX Ha JIEKIIUHA 3HAHUH.



KoncyabTrauusi — BuJ yueOHBIX 3aHSATH, SBISAIONMICS OIHOW M3 (QOPM KOHTPOIS
CaMOCTOSITENIbHON paboThI CTy1eHTOB. Ha KOHCynbTanusx 1no npocs0e cTyJIeHTOB pacCMaTPUBAIOTCS
HauOoJee CI0XKHbIE MOMEHTHI IPU OCBOEHUH MaTepHalla JUCUUILINHBI, IPEN0/1aBaTelb OTBEYAET Ha
BOIIPOCBHI CTYJI€HTOB, KOTOPBIE BOZHUKAIOT Y HUX B IIPOLIECCE

6. IlepeyeHb JMUEH3MOHHOTO0 W (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaAMMHOIO
o0ecrneyeHusi, MCIOJIB3YeMOI0 INPH OCYLIeCTBJIEHHHM 00pa30BaTeIbHOIO MHpouecca Mo
AUCUHUIINHE

B nporiecce ocymecTBiaeHs: 00pa3zoBaTEIbHOTO MPOIECCa UCTIONb3YIOTCS:

— U1t GOpMUPOBAHKSI TEKCTOB MAaTEPHAJIOB I IPOMEKYTOYHOW M TEKYILEH aTTecTaluu -
npuioxenue Microsoft Office;

- 17151 pa3paboOTKK Mpe3eHTAIUH JIEKIIUH - mpuitoskenre Microsoft PowerPoint;

- JUIs IpoBeieHus tabopatopHbix padot Microsoft Visual Studio 2017/2019;

- OpenGL mnporpammublli WHTEpdEHC I HamUCaHUS TPUIOKECHUN, HCIIOIb3YIOUIUX
JIBYMEPHYIO H TPEXMEPHYIO KOMITbIOTepHYIO rpaduky. Mmeer Tun nunensuit GNU-/EU/.

7. IlepeyeHb COBpeMEHHBIX MNPO(PEeCCHOHAJIBHBIX 0a3 JaHHBIX W HHGPOPMANMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOIO Mpolecca Mo
AUCUUINJIMHE (TPH HEOOXOAMMOCTH)

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOTO MPoLiecca MO AUCIUILITUHE UCTIOIb3YIOTCS:
- ABToMaTu3upoBaHHas OnOroTeyHo-uHpopMannonHas cucrema «bYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DrnekTpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnekrpoHHas OubnroTevnas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHast OubnmoTeyHas cucreMa «KOHCYynbTaHT CTyIEeHTa»
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEILHOMN Y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALTHOHHO-
TeJ1eKOMMYHUKANNOHHON ceTn «/HTepHeT» (MPH HEO0XOAMMOCTH), PEKOMEHIYeMbIX IJIs
OCBOCHUS AMCLHMIINHBI

a) OCHOBHAasl JIUTepaTypa
1. O. B. Bnacosa, H. II. ®denotosa, O. I1. SIkumoBa OCHOBBI IPOrpaMMUPOBaHUS: yueOHOE
nocobwue - Spocnasne: SApl'Y, 2019. http://www.lib.uniyar.ac.ru/edocs/iuni/20190204.pdf
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9. MartepuajabHO-TeXHH4YeCKasi 0a3a, HeoOXoaAUMAsl IS OCYIIeCTBJIEHUSI 00Pa30BaTEJILHOIO
npoiecca no JMCUUIINHE

MartepuanbHo-TeXHUYEeCKass 0a3za, HeoOXoauMmas ISl OCYIIECTBIICHUS 00pa30BaTEIbHOIO
rpolecca 1o AUCLUIUIMHE BKII0YAeT B CBOM COCTAB CIELUAIbHbIC [IOMEILECHUS:

- yueOHbIE ayIUTOPUU AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA

- yueOHbIe ayTUTOPHUH ISl TIPOBENICHHSI TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTALINH,

- yueOHbIC ayTUTOPUU JIJIsl IPOBEICHUS TEKYILIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallly;

- IOMEIIEHHUS Il CAaMOCTOSITENbHON paboThI;

- IOMEIIEHUS U XpaHEeHUs U MPOPHIAKTHUECKOTO 00CITY)KUBaHHSI TEXHUUECKHUX CPEICTB

o0OydeHusI.

CreuuanbHble MOMEIIECHUS YKOMILIEKTOBAaHBl CPEACTBAMU OOYYECHHsI, CIY>KAlIUMH JIJIs
npecTaBiIeHus yueOHoi nHpopMauy O0IBIION ayAUTOPHH.

[Tomemnienust s caMOCTOATEIbHOW pPabOThl OOYYAIOIIMXCS OCHAIICHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXHOCTbIO MOJAKIIOUeHUsl K cetu «MHTepHeT» M obecnedyeHueM J0cTyna K
3eKTPOHHOU MH(pOpMalMOHHO-00pa3oBaTenbHoit cpene Apl'Y.

ABTOp(BI):

JlonieHT xadenpbl KOMIBIOTEPHOH 0€30MaCHOCTH U MAaTEeMaTHYECKUX
METOJIOB 00paboTKH_MH(pOpMAIUH, K.].-M.H. ®denortoBa H.I1.
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IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«OCHOBBI NPOrPAMMHUPOBAHMSD)

MoH/1 OLIEHOYHBIX CPEJACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAllMU CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBble KOHTPOJILHbIE 32IaHUSI M HHbIE MaTEePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

Konumponvnan paooma Nel
1. HanumuTe nporpaMMmy, KOTOpas BBOAUT C KIABUATYphl KOOPAMHATHI

\ [ [ 4 1]
TOYKM Ha IUIOCKOCTH (X, Y — JEHCTBUTENbHBIE YHCIA) U OINPEAEISAET LT /
y=XxX-
NPUHAIISKHOCTh TOYKH 3aIITPUXOBAHHON 00JIACTH, BKIIIOYAs €€ TPaHUIIbI. \ /
2. HazoBém HatypanbHoe uncio N (1000g < N < 777777g) cyacTauBbIM, \ /
€CIIM CYMMBI JIBYX IEPBBIX W JIBYX IMOCICAHUX IUQPP €ro BOCBMEPHUYHOU 1 v":f‘xl
3anmucH paBHbl. HaliiuTe KOJMYECTBO TAKMX YHCEIL. °T N #]

Jlnis mpoBepku unciia paspadoTtaiite pynkuuo bool isHappy(int n);

3. Huxe 3anucana nporpamma. [lonyuus Ha BXoJ uncio X, 3Ta mporpaMma nedaraeT JBa yucia, a
u b . YKkaxuTe HauMEeHbIIIee U3 TaKUX Ynucen X, MpY BBOJIE KOTOPBIX aJrOPUTM IeUaTaeT cHavasa 3,

a morom 10.
int main()
{ int x,a,Db;
cin >> X;
a=0;b=1;
while (x > 0)
{ a++;
b *=(x % 8);
X /=8;
}

cout<<a<<”“<<b;

return O;
4. BBoauTCs MOCIIE0BATENLHOCTD 1eNbIX yrcen (0 — KOHEell TOCIeI0BaTeNbHOCTH ), HANTH Pa3HOCTh
MC)KI[y HANMMCHBIINM cpezu/l ITOJIOKHUTCIIBHBIX U HaI/I6OJ'IIaHII/IM cpe)m OTpI/IHaTCJ'II)HBIX.

5. JlaH nemo4yuciaeHHBIH MaccuB U3 N 3JIEMEHTOB, HEOOXOIUMO HAWTH KOJWYECTBO JJIEMEHTOB B
ATOM MAacCHBE, IJIsi KOTOPBIX MOCTEeAHss Iudpa B MIECTHAAIATEPUYHON 3aMUCH U B BOCBMEPHYHOM
3allNC  OJWHAKOBasg, W 3aMEHUTh BCE UYETHBIE DJJIEMEHTHI MAacCHBa Ha JTO KOJUYECTBO.
["apantupyercsi, yTo TakoW 3leMEeHT ecTb. Hamuinure mporpammy ais pemieHus 3Tod 3agauu. B
KauecTBE pe3yjbTaTa MmporpaMMma J0JDKHA BHIBECTH M3MEHEHHBIH MAaCCHUB, TIO OJJHOMY JJIEMEHTY B
CTpPOKE.

Hanpumep, ai1s nCX0AHOro MaccuBa U3 5 3JIEMEHTOB

2238142311

nporpamma jJoJpkHa BbiBecTd uncna 3 3 3 23 11, mo ojHOMY YHCITy B CTPOKE.



B nporpamme paspaboraiiTe (pyHKUHIO BBIYUCISIOUIYIO XapaKTEPUCTHKY, (YHKIMIO HU3MEHEHHS
MaccuBa ¥ (PYHKIIUIO eYaTH MacCHBA.

Konmponsnaa paboma Ne2
1. O6paboTKa TByMEPHBIX MaCCHBOB
DNEMEHTBI UCXOTHOW MaTPHIIBI BBOJSTCS U3 TEKCTOBOTO (haiina. Pe3ynbTaThl BRIBOAUTH HA 3KPaH U
B PE3YNBTUPYIOMINUNA TEKCTOBBIN (haitsi. MaTpuIly BBIBOIUTH J0 U MOCIE MPe0Opa3OBaHMA.
Ornpenenutb CyMMY U KOJUYECTBO IMOJIOKUTEIbHBIX YHCENl PACIOJOKEHHBIX BHE JUAaroHayen
MmaTpulibl B(n,n). Eciiu HET MOJ0XKUTENbHBIX YHCEN, TO MOMEHSATh MECTaMH 3JIEMEHTHI TJIaBHOU U
11000YHOM uaroHane.

2. Ctpoku

Omnucarp dynkuuio Isldent(S) renoro Tuma, mpoBepsIOIILYIO, ABISIETCS JH CTPOKA S MOMYCTHMBIM
uneHTupukaropom (Habop OykB u nudp, HaYMHAIOUMICA ¢ OykBbI). [Ipy yTBEpIUTEILHOM OTBETE
Bo3Bpamaercs 0. Eciu S siBisieTcst mycToit cTpokoit, To Bo3Bpaimiaercst (—1), eciii cTpoka HauMHAETCS
¢ uudpsl, To Bo3Bpamiaercs (—2). Ecnu S coaepKuT HEAOMyCTUMBIE CHMBOJIBI, TO BO3BPAIACTCs
HOMEp IEPBOr0 HEAOMYCTUMOro cuMBoja. [IpoBepuTh ¢ MOMOIIBIO ATOW (YHKIMU HATh JAHHBIX
CTpOK.

Konumponvnaa paboma Ne3
1. MHorouneH P(X)=anX" + an-1X"! +...+ a1x + @o ¢ 1enbIMI K03 QHITMEHTaMI MOXKHO TIPE/ICTABUTD
B BHUJIC JIMHEHHOTO OJHOCBSI3HOTO CHHCKa, mpudeM eciu @i=0, TO COOTBETCTBYIOIIEE 3BEHO HE
BKJIFOYATh B crircok. Onpeaenuts Jorudeckyro ¢pynkimio bool Equal(list p, list ), nposepsiromrue Ha
PaBEHCTBO MHOTOWICHBI P U (

2. Janbl HaTypanbHbie N U K. [1o Kpyry BBIMKMCBHIBAIOT BCE HATypasibHbIC uncia oT 1 10 N. CHavana
OTCUMTHIBAIOT K -0€ YMCII0, HAYMHAS C TIEPBOTO, M YAAISIOT €ro. 3aTeM OT Hero OTCYUTHIBAIOT K umcen
u K -oe ynanstor, u T.1. [Ipoiecc ocraHaBinBaeTcsi, Koraa octaérest oaHo ynciio. Tpebyercs HaiT
3TO YUCIIO.

3anava 6buta moctaBinena Mocudom dnasuem (Flavius Josephus) emié B 1 Beke (mpaBaa, B HECKOIBKO
Oonee y3koii popmynupoBke: mpu K =2).

Pemats 3Ty 3anauy MoaenpoBaHueM Ha 0a3e JIMHEHHOIO OJHOCBSI3HOTO CIHCKA.

Konumponvnas paboma Nod
1. Hanucatp QyHKIMIO, MOJACYUTHIBAIONIYI0 KOJMYECTBO BEpIIMH B JepeBe paBHbIX K.
int CountVertex(Tree* Top, int K);
2. BreimonuuTth mpeodpasosanue aepesa.( void Transform (Tree* Top))

I[aH yKasaTteliib TOp Ha KOPCHBb HCIIYCTOI'0 ACPCBA. I[J'ISI Ka)KI[OI\/'I BCPIIHHBI AICPCBA, I/IMCIOH_ICI\/'I JABEC
JAOYCPHHUEC BCPHINMHDBI, IOMCHATH MECTAMHU 3HAUYCHUA JOUYCPHUX BCPIINH (T. €. 3HaueHM UX IojeH
info).

Konumponvnas paboma Ne5
Hano HarypanbHoe uncio N. PaccMoTpum ero pasOueHue Ha HaTypalibHble claraemble. J[Ba
pa30ueHusl, OTIMYAOIIUXCS TOJIBKO MOPSIKOM CIaraeMbIX, OyJeM CUMTaTh 3a OJHO, TO3TOMY MOKHO
CUMTaTh, YTO CjlaraeéMble B pa3OMEHMH YIOPSAJOYEHBI MO HeBo3pacTaHuio. Ha Bxoa momaercs
eauHcTBeHHoe uncio N < 40. HeoOxonuMo BbIBecTH Bce pa3OueHus uucia N Ha HarypajbHbIE
cJlaraeMble B JIGKCUKOTpapueCcKOM MOpSIKE.
[Tpumep. [Jnst = 5 cymiecTByIOT Takue crocoObl pa30MeHUsl Ha cllaraeMble:

1+1+1+1+1=2+1+1+1=2+2+1=3+1+1=3+2=4+1=5



2. Cnmcok BonpocoB U (WJIH) 3aJaHUi 1/ MPOBeIeHUs MPOMEeKYTOYHOI aTTecTallnu

AnroputMm. CBoiictBa. CriocoOBI 3aIHCH.

Mammna Teropunra. [Ipumepsr.

ApXHUTEKTypa KOMIIBIOTEPA.

CrpykTypa nporpammsl. 3aroyioBouHble (aiiisl, Gaiinsl peanuzauuu. [Ipenpoueccop.
[Tonsitue nepemenHoi. Tunsl ganubeIx. O0MACTH BUAMMOCTU. BpeMst Ku3HU.
Apudmernueckue, joruueckue omnepanuu. [Ipuopurer.

[ToOuToBsie oneparuu. Onepanuu CBUra.

Apudmernka ykazareneid. CBs3b MEXIy yKazateasiMu U MaccuBamMu. Ccbutku. [Ipumepsi.
[TorokoBbIit BBOA-BBIBOJ (i0Stream). Mcmonbp30Banne MaHUIyISTOpoB. [IprmMepsl.

©OoN Ok wDdE

[EEN
o

. YcioBHbI oniepatop. Onepatop BeiOopa. [Ipumepsi.

[N
[N

. Buge! nukiios. [Ipumepsl.

[EEN
N

. [lceBnocnyuaitnpie uncna. [lonydenue 1enoro(BeueCTBEHHOI0) YKCiia U3 3aJaHHOTO
orpeska [a, b] [Ipumepsr.

13. OgnomepHsbie MaccuBbl. CtaTuyeckas namsTh. JJuHamuueckas namsath. [Ipumeps.

14. CopTupoBKa MoAcYeTOM, opa3psiAHas coTpupoBka. TpynoeMkocTs. [IpumMeps.

15. CoptupoBka BeioopoM. Tpynoemkocts. [Ipumepsr.

16. CoptupoBka oomenom. Moauduxaruu. TpyaoeMkocTs. [Ipumepsr.

17. CoprupoBka BcraBkamu. Moaudukanuu. TpymoemkocTs. [Ipumepsr.

18. Coptupogka lllemra. Tpymoemkocts. [Ipumepsi.

19. Beictpas coptupoBka. CoprupoBka Xoapa. Tpynoemkocts. [Ipumepsr.

20. breictpast coprupoBka. CoptupoBka ciusaueM. TpynoeMkocTs. [Ipumepsr.

21. 3agaun norcka MUHUMYyMa (MaKCUMyMa) U €ro HoMepa B OJJHOMEPHOM MaccuBe. [Ipumepsl.

22. Tlouck B onHOMepHOM MaccuBe (JIunelinblil, 6uHapHsbiil). Tpynoemkocts. [Ipumepsr.

23. 3menenne maccuBa (1o6aBiieHue, yaaneHue aneMeHToB). Tpynoemkocts. [Ipumepsr.

24. CraTnueckue IByMepHbIE MacCUBBIL. [Ipumepsl.

25. CriocoObl co3AaHus AMHAMUYECKUX ABYMEPHBIX MacCUBBI. [Ipumepsl.

26. J[ByMepHBIi MacCHB B BHJIE MacCHBa MacCUBOB. [Ipumepsl.

27. ®ynknuu. CriocoOs! epenaun napamerpos. [Ipumepsr.

28. Pexypcusnsbie pynkuuu. Anroputm Esxmmna (HO/). [Ipumepsr.

29. llabnonnbie ¢pyHKIMA. [Ipumeps.

30. Pabora c ¢aitnmamu(fstream). ITpumepsr.

31. dyukiuu paboThl co crpokaMu. bubnmoreka string.h Tlpumepsr.

32. dynkuu paboThl co crpokaMu. bubnumoreka string Ilpumepsr.

33. Ctpykrypsl (struct). ITpumepsr.

34. Crek. Peanmmzamus Ha 6a3e maccuBa. [Ipumepsr.

35. Jlunamudeckuii crek. Peanm3arus Ha 60a3ze THHEHHOTO crivcka. [Ipumepsr.

36. Crek (STL) IIpumepsi.

37. Ouepenp. Peanmsanus Ha 6a3e maccuBa. [Ipumepsr.

38. lunamuyeckas ouepenb. Peanmuzanus Ha 6a3e nuHeitHoro crnucka. [Ipumepsi.

39. Ouepenp (STL) Ipumepsr.

40. Ouepenp ¢ npuopureramu. OcHOBHBIE ornepauuu. [Ipumepsl.

41. Jlex. Peanu3amus Ha 6a3ze maccuBa. [Ipumepsr.

42. [luaamudeckuit nek. [Ipumepsr.

43. Jlunelinsiii ciucok. [Ipumepsl.
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. JIByHamnpaBieHHbIN TUHEHHBIA cIUCOK. [Ipumepsl.

. [epeBbs. CriocoObl pecTaBIeHHS.

. HepeBbs oOmero Buaa. Peanuzarnus. [Tpumepst.

Bunapnoe nepeso moncka. Peanmzamus. O6xox. [Tpumepsr.

ABJI-nepeBo. bamancuposka. [Ipumepsr.

ABJI-nepeBo. AnroputMm no6aBiieHHe BepuHbI. [Ipumepsr.

ABJI-gepeBo. Anroput™ yaajaeHus BepiiuHbl. [Ipumepsl.

CrniocoObl opranu3zanuu jepeBa npou3BobHOro Buaa. [Ipumepsr.

Jlunamuueckoe nporpaMMUpOBaHue Ha MpUMeEpe BbuucaeHus yncesn OuboHaquu.
IIpumepsl.

JnHamuyeckoe mporpaMMHUpPOBaHUE CBEPXY BHU3. [IpumMepsl.

JnHamuyeckoe nmporpaMMHUpPOBaHUE CHU3Y BBEpX. [Ipumepsl.

Junamudeckoe rnporpammupoBanne. Haxoxnenue HanboubIiei Bo3pacraromnen
noAnociaeaoBaTesbHOCTU. [Ipumepst.

JBymepHas nunamuka. Paccrosinue pegaktupoBanus. [Ipumepst.

Junamuka no npoduiro. 3a1a4u 0 3aMOIIEHUH JJOMUHOIIKAMH M CUMIIATHYHBIX y30pax.
3anaua o prok3ake. C noBropenusmu. [Ipumepst.

3anaya o prok3ake. be3 nmoBropenuii. Ilpumepsi.

JKannble anroput™msl. 1IokpeiTHE TOUEK eAMHUYHBIMU OTpe3kaMmu. [Ipumepsr.

JKannaeie anroputmel. 3amava o BIOOpeE 3asBOK. [Ipumepsl.

Kanubie anroputmsl. 3a/1a4a 0 HEMIPEPBHIBHOM prok3ake. [Ipumepsr.

Kannsie anroputmsl. Koguposanue Xaddmana. [Tpumepsi.

[TepeGop pa3menieHuil. PekypcuBHBIN 1 UTEPATUBHBIN aITOPUTMBI.

Tpu anroputma nepedopa BCEBO3MOKHBIX MOCIEA0BATEIBHOCTEH 3a/1aHHOM JITTUHBI U3
Hynei u equnull. [lepebop moAMHOKECTB.

[TepeGop pa3melieHuii ¢ MTOBTOPEHUAMHU. PEKypCHUBHBIN U UTEPATUBHBIN allTOPUTMBI.
PexypcuBHBIN 1 UTEpAaTUBHBIN adropUTMbI iepedopa coueTannii 6e3 MOBTOPEHUH.
PexypcuBHBIN 1 UTEpAaTUBHBIN aIrOpUTMBI Iepedopa COUETaHNN C TOBTOPEHUSMHU.
AnroputMmsl niepedopa BCEBO3MOXKHBIX pa30MEHUH Uncia Ha HaTypalibHbIE cllaraeMble.
@UKCHPOBAHHOE KOJIMYECTBO HEOTPHUIIATEIbHBIX CJIaraeMbIX.

[TepeGop BCEBO3MOXKHBIX CITIOCOOOB Pa3NOKEHUS YHCIa Ha MHOXKUTEH (>1).

[TepeGop nepecranoBok. Anroputm Hapaifansr.

ANTOpUTMBI HaX0X/I€HUsI 00paTHO NepecTaHOBKHU, Pa3I0kKEeHHs IEPECTaHOBKU Ha
HE3aBHCHUMBIE LIUKJIBI, IOPsIIKA IEPECTAHOBKH.

ANTOpUTMBI TOCTPOEHUS TAOIUIIBI UHBEPCHUIA, BOCCTAHOBJIEHUSI IEPECTAHOBKH 110 TaOJIHIIe
WHBEPCHH.

B3aumHoe pacnonoxeHue ToueK, MpsIMbIX, JIyuel, OTPE3KOB.

3anavya 00 M30TETUYHBIX MPSMOYTOJIBHUKOB. MeTo/1 CKaHUPYIOLIEeH MpsSIMOH.
B3aumHoe pacnonoxeHne OKpyKHOCTU U TOUYKH, IPAMOH, JTy4da, OTpE3Ka, ABYX
OKPY>KHOCTEH.

B3aumHoe pacnionoxeHue TOUky U TpeyroibHuKa. [lnomans tpeyronpHuka. Bnncannele n
OIMCAHHBIE OKPYKHOCTH.

AnroputMm Jl>kxapBuca MocTpOEHUS BBITYKIONH 000JIOUKH.

Anroputm ['paxema mocTpoeHus BHITYKIION 000JI0UKH.

Anroput™ DHJIPIO MOCTPOEHUS BBITYKIONH 000JIOUKH.

Anroput™m MenbKkMaHa MOCTPOEHUS BBITYKIONH 000I0UKH.
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Anroput™ QuickHull moctpoeHust BEITyKIIOH 000I0UKH.
IIpuHaUIeKHOCTD TOUKH BBIITYKJIOMY MHOTOYTOJIBHUKY.

IIpuHaUIeKHOCTD TOYKU HEBBIITYKJIIOMY MHOTOYTOJIbHUKY.

ITonsarue OpHeHTHpOBaHHOﬁ Iomaau. AJII‘OpI/ITMBI HaXO0XIACHUA IIJI0IaaAn
MHOTOYI'OJIbHUKA.

Ilpumepnpwlii 6unem K IK3ameHy nocjie 6mopo20 cemecmpa no OUCYUNIUHE

Teopemuueckuit 6onpoc
Junamuueckas ouepenb. Peanuzanus Ha 6a3e iuHeiHOro cricka. [Ipumepsi.

3aoanue 1

Jana ctpoka, 3akaH4MBaromasicst Toukoil. Cpeny CUMBOJIOB CTPOKH 0COOYIO pOJIb UTPAET
CUMBOJI #, IIOSIBJIEHHE KOTOPOT'0 B CTPOKE O3HAYAET YAAJIEHUE MPEABIIYLIET0 CUMBOJIA.
Co0TBETCTBEHHO, kK CUMBOJIOB # MOJIPSIT OTMEHSIOT K MPEIbITyIIINX CHMBOJIOB CTPOKH, €CITH
TaKOBbIE UMEIOTCA.

Tpebyercsa HanmcaTh MporpaMmy, MPeoOPa3yIONIYI0 CTPOKY C YUETOM yKa3aHHOTO 3HAYCHHS
CUMBoOJIa #.

3ameuaHus:

1) Ecniu B Kakol-TO MOMEHT Iepel HEKOTOPBIM CUMBOJIOM # Ha 3TOM CTPOKE HE OCTAJIOCh
CHUMBOJIOB, TO €T0 CIEAYET UTHOPUPOBATD.

2) B BBIXOZHYIO CTPOKY CHMBOJIBI # BBIBOAUTH HE CJIEYET HU B KAKOM CIIydae.

3) Ecnu B pe3ynbraTe mpeodpa3oBaHuil BCE CUMBOJIBI B CTPOKE OBUIN yJaJIEHBI, TO CIIEAYET
BBIBECTH ITYCTYIO CTPOKY.

@dopmat BXOAHBIX JaHHBIX

[Tpu3nakoM OKOHYAaHMSI BBOJA CIYKUT Touka (cumBod "." ). Ctpoka conep:xut He Oonee 200
CHUMBOJIOB.

Bxonnas undopmarnus Brixonnast undopmarus
Hello ww#orld! # Hello world
attttabc# ab
the#the end. the end.
3aoanue 2

st 3amanHoi uncnoBoit mocnegoatenbHOCTA A[0..N] HaliTH TMHY MaKCUMaTbHOM
MOAMOCEA0BATEIBHOCTH (MOTYT AT HE TIOAPSIT) DJIEMEHTBl KOTOPO# 00pa3yroT
apu(pMETUUYECKYIO IPOTPECCHUIO

CDOpMaT BXOIHBIX TAHHBIX:

Uucno N (1<=N<=1000).

Onementsl ocnenoBarenbHocTH, Afi] (-100<=A[i]<=100).

CDOpMaT BBIXOJHBIX JaHHBIX:

Jlnraa nckoMo mopamocieaoBaTeabHOCTH. CaMa MoIMOoCIe0BATEIFHOCTD.

BXO/IHBIE JIAHHBIE BrixogHnle maHHbBIE

5 3
5-3615-10 -3615

3aoanue 3.



Pa3pexeHHas kBagpaTHas MaTpuna A (MaTpuia ¢ OTHOCUTEIBHO MajlbIM KOJUYECTBOM
HEHYJIEBBIX JIEMEHTOB) MOXKET XPAaHHThCS B MamsTH B BHJe Habopa crnuckoB STR, kax
[I0Ka3aHO Ha pUCYHKEe. KaKIplii HEHYJIEBOM 3JIEMEHT MATpPULIBI XPAaHUTCA B CTPYKTYpE,
uMeroIIel Tpu mois: int Val; — 3HaueHue aneMenTa, int Row; — Homep cronbia, Next —
yKasareiab Ha CIeAYIOUi HeHyneBoi anemMenT ctpoku. Kommonenra STR[i] maccuBa STR
— 3TO yKa3aTelb Ha IEPBBIA HEHYJIEBOW 3JEMEHT i-i cTpoku. Hamummre mporpammy,
KOTOpasi CTPOUT PA3PEKEHHYIO MAaTPHILY, 3aT€M HaNUIIUTE (PYHKLIUIO, KOTOPasi BBIIOIHSET
npeoOpa3oBaHUE: K AJIEMEHTaM TIJIaBHOW AMAaroHald NpubaBbTe 2, a 3aTeM IOMEHsTe
MECTaMM CTPOKH MATpHIbI (IEPBYIO C MOCIEIHEN, BTOPYIO C IPEANIOCIEAHEN U T.1.).

STR

‘_*l 4}2[ —H--z\ 3
—{ 7[o] 3]
102 -_

IS

h‘lJLl‘

NULL:

5

NULL:




IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI NPOrPAaMMHUPOBAHUSD)

MeTOIlI/I‘IeCKI/Ie YKa3aHUuA AJIA CTYACHTOB 110 OCBOCHHIO JTHCHUIIJINHBI

OcHoBHOI (GopMOll M3/I0KEHUS Y4eOHOro marepuana Mo JUcHUIUIMHE «OCHOBBI
IPOTPAMMHUPOBAHUS SBISIOTCS aKaJAEMUYECKHUE JICKIIMHM C 3JIEMEHTaMM JIeKIUH-Oeceasl. ITo
CBSI3aHO C TE€M, YTO Ui (OPMHPOBAHUS AJITOPUTMHUYECKOIO MBIIUICHUS HEOOXOAUM OIBIT
dopmanuzanuu 3a7a4 ¥ UX MO3TANHOrO pemeHus. [1o OONBIIMHCTBY TEM MpPerTyCMOTPEHbI
7a0opaTOpHbIE 3aHATHS B PAcCMaTPUBAEMOM M CMEXHOM Kypce «lIpakTHkyM IO OCHOBam
IIPOrPaMMHUPOBAHHUS», HA KOTOPBIX IPOUCXOAUT 3aKPEIJICHUE JIEKIIMOHHOIO MaTepuaia.

JUIs yCHEeIHOro OCBOEHMs TUCLMILIIMHBI OY€Hb Ba)KHO pEIleHHE JOCTATOYHO OO0JIBLIOro
KOJIMYECTBA 3a/a4, TPeOyUMX pa3pabdOTKH aNropuTMa M HANHMCAaHUS IMPOTPaMMbl, KaKk B
ayJUTOpUH, TaK U CAMOCTOSITEJIbHO B KA4eCTBE JOMAIIHUX 3ajlaHuid. [Ipumepsl pemienus 3agau
pa3buparoTcs Ha JIEKUUSAX W TPAKTUYECKUX 3aHATUAX, NPU HEOOXOIUMOCTH IO Hamboiee
TPYAHBIM TEMaM IIPOBOASITCS IOMOJIHUTENIbHBIE KOHCYIbTalMu. OCHOBHAS LIeJb PELICHUs 3a/1a4 —
chopMHpOBATh ANTOPUTMHYECKOE MbIIUIeHUE. [ pemeHus Bcex 3aqad HeoOXO0AUMO 3HATh H
IIOHUMaTh JIEKIIMOHHBIN MaTtepuai. [ToaToMy B npoliecce n3ydeHus: TUCHUIUIMHBI PEKOMEH1yeTCs
peryisipHoe [IOBTOPEHUE IIPOIIEHHOT O JEKIMOHHOTO MaTepuaia. Marepuar,
3aKOHCIIEKTHPOBAaHHBIA Ha JIEKIUSAX, HEOOXOAMMO JOMa elie pa3 mnpopadarbiBaTb M IpU
HEOOXOUMOCTH JIOTNOJHATh MH(pOpManueil, MOJydeHHOH Ha KOHCYJIbTALUAX, HMPAKTHUECKUX
3aHATHUAX WIK U3 Y4eOHOH JINTepaTyphbl.

Bbonbiioe BHUMaHuE JOIAKHO ObITh yI€J€HO BBIIIOJIHEHUIO I0MAaIlIHEN paboThl. B kauecTBe
3aJJaHUN JJI CaMOCTOSITENIbHOM paboThl JoMa CTy/EHTaM IpeJUlararoTcs 3a/laui, aHaJOTHYHBIE
pa300paHHBIM Ha JIEKUUAX M MPAKTUYECKUX 3aHATUSAX WM HEMHOro 0oJiee CI0XKHbIE, KOTOPbIE
SBIISIIOTCSL PE3YJIbTaTOM OOBEAMHEHMs] HECKOJIbKMX 0a30BBIX 3ahay. 3afayd CHAIOTCSA yepes
cuctemy SHIeKc-KOHTeCT, 00s3aTebHbl K PEIICHUIO TPU 3a/1a4u U3 KaX10r0 Typa.

B kxoHme 2 m 3 ceMecTpoB CTYIEHTBI CHAIOT SK3aMEH. DK3aMeH IMPHHUMAETCS IO
HK3aMEHAIIMOHHBIM OUJIeTaM, KaXKIbIi U3 KOTOPBIX BKIIIOYAET B Ce0sI OJJMH TEOPETHUECKUI BOTIPOC
U Tpu 3a7auu. Ha camMocTOATEnbHYIO MOArOTOBKY K JK3aMEHY BblaeseTcss 3 NHSA, BO BpeMs
MOJIFOTOBKU K 3K3aMEHY IIPEeyCMOTpPEHA IPYINIOBasi KOHCYJIbTAIHS.

HpOBepKy peI_HeHI/Iﬁ 3a4a4 I10 pastqufI TEMATUKE MOXHO BBIIIOJIHATH HA
CHeHaIn3UPOBaHHBIX IIaTPopMax:

1. https://informatics.msk.ru/

2. https://codeforces.com/

PCKOMGHI[yeTCSI AOMOJHUTCIIBHO IPOCIIYyIIaTh 6CC1'IJ'I8.THBI€ 06y11a}01111/Ie KYPCBI 110 A3BIKY C‘H‘
Ha ratdopme Stepik

https://stepik.org/catalog/search?free=true
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