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1. Hean ocBOeHMsI AUCUUNIMHBI

Hucuuniuza "OCHOBBI IpOrpaMMHUpOBaHuA" HalleJeHa Ha TTOJATOTOBKY CTYICHTOB K J€ATEIbHOCTH,
CBS3aHHOH C pa3pa0OTKOH W WCIOJh30BAHUEM MATEMAaTHYCCKUX aJTOPUTMOB JUIS PEIICHUS
po)eCCHOHANIBHBIX 3aJlay, M, SBJISAETCS OJHMM M3 OCHOBHBIX IIPEIMETOB, CIIOCOOCTBYOIIMX
Pa3BUTHIO aJITOPUTMUYECKON KYJIbTYPhl U KOMIIBIOTEPHOM TPaMOTHOCTHU CTY/I€HTOB.

Kypc cnocoberByer (opmupoBanuio ¢GyHIaMEHTAIBHON 0a3bl, HEOOXOTUMOW IS YCIENTHOTO
OCBOCHHS KaK OOIIENpO(ECCHOHANBHBIX, TaK M CHEIHAJIbHBIX IMCHUILUINH, M3YYEHHUE KOTOPBIX
CBA3aHO C MNPHUMEHCHUEM COBPEMEHHBIX BBIYHUCIUTEIBHBIX CUCTEM [JIS PA3JIMYHBIX IMPCAMCTHBIX
obJacrei.

Ilenvto usyuenua naHHON NUCLMILIUHBI SBJIACTCSA O3HAKOMIICHUE CTYACHTOB C IIOHATUEM aITOPUTMA,
CI0CO0AaMHU U CPEICTBAMU MX MPEACTABICHUS, UX aHAIU30M U OLIEHKOM TPYAOEMKOCTH, Pa3IMuHbIMU
napajgurMaMy porpaMMHpOBaHus, Kilaccu(UKaueil 1 3BONIOLMEN A3bIKOB IPOrPaMMHUPOBAHUS, U
COBPEMEHHBIMU TEHJCHLUUAMM HUX PA3BUTHsI, 3HAKOMCTBO C COBPEMEHHBIMU BbIUUCIUTEIbHBIMU
cUCTeMaMH, U3y4CHHE MaTEMaTHUECKUX aJITOPUTMOB, IPUMEHEHHUE UX Ha IIPAKTHUKE, a TAK)KE E€TaIbHOE
U3y4YCHUE OJIHOTO M3 SI3BIKOB MPOTrPaMMHUPOBAHHS BBICOKOTO YPOBHs (s13b1K C++).

2. MecTO TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucnumimza «OCHOBBI TPOrpaMMUPOBAHUS» OTHOCUTCSI K 0053aTeNbHON 4acTu 00pa3oBaTeIbHOM
IpOTrpaMMbl U BXOAUT B MOAynb «IIporpamMmmupoBanue I».

3HaHUS U HaABBIKM, IOJYYEHHbIE INPU M3YYEHHHM JUCUUILIMHBI «OCHOBBI IpOrpamMmMupoBaHus',
UCTIONB3YIOTCSl  YYallUMHUCS TPH  W3YYEHUH TOCIEAYIOIMX  OO0IenpopecCHOHAIbHBIX |
CHEUUATBHBIX JUCHUIUIMH KOMIIBIOTEPHOTO ULHMKJIA, B YaCTHOCTHM JUCHUUIUIMH «MeToabl
TpaHcisinuny, «llakerbl MareMaTM4eCKMX IporpaMM M MaTeMaTHYEeCKOE MOJACINPOBAHUEY,
«KoMIBIOTEpHBIE TEXHOJIIOTMM B MaTeMaTHYECKUX AUCHUIUIMHAX», a TaKkKe «AJNrOpUTMBbI Ha
rpadax» u «bBpICTpBIC ANTOPUTMBIY.

Mexay BTOPBIM M TPETBUM CEMECTPAMHM CTYAEHTBI MPOXOIAT HAyYHO-HCCIIEI0BATEIbCKYIO
IPaKTUKY, B PAMKaX KOTOPOH M3y4aroT 00bEKTHO-OPUEHTUPOBAHHOE IPOTrPAMMHUPOBAHHE.

3HaHMS M IPAKTUYECKNE HABBIKHU, ITIOJIyYEHHBIE B PE3YJITATE OCBOCHHUS IUCLHUIUIMHBI, UCTIOIb3YHOTCS
CTYJEHTaMH IpHU pa3pabOoTKe KypCOBBIX U TUIIOMHBIX paboT, B HAyUHO-HCCIIEA0BATEILCKOM padoTe.



3. [InanupyemMble pe3yJbTaThl 00yUeHHs M0 TUCHHUILINHE, COOTHECEHHBbIE ¢ IJIAHUPYEeMbIMHU
pe3yJbTaTaMM 0CBOeHHsI 00Pa30BaTeJIbHOM MPOrpaMMBbI

[Tponiecc n3yueHus: AUCHUTIIMHBI HANIPaBIieH Ha (JOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHH B
cootBercTBUU ¢ ®I'OC BO, OOII BO u npuobpeTeHus caeayomux 3HaH|H, YMEHUN, HABBIKOB U

(unm) onbITa AESITENILHOCTHU:

dopmupyemas
KOMIIeTeHI s
(ko u popMyaMpoBKa)

NHaukaTop 10CTHKEHUA
KOMIIETeHIIN U
(ko u popMyaMpoBKa)

Ilepeuyennb
IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHusl

OoumenpodgeccuoHalbHble KOMIETEHIIUN

u

HUI-OIIK-4.1

3Haer 0a30BBIE  OCHOBEI
COBPEMEHHOTO
MaTeMaTHYECKOTO amrapara,
CBSI3aHHOTO c
MPOCKTHPOBAHUEM,

pa3paboTKoi, peanu3anuen

OLICHKOM Ka4dyeCTBa

MPOrpaMMHBIX MPOIYKTOB U

3name:
- 06H_II/IC HpI/IHL[I/IHbI HOCTpOCHI/IH nu
HCIIOJIB30BAaHUA COBpeMCHHLIX SI3BIKOB

IIPOrpaMMUPOBAHUS BBICOKOTO YPOBHS;

— 0a30BbIe CTPYKTYPHI JaHHBIX;

— IPUHLUIIBI TPOLIEYPHOTO U OOBEKTHO-
OPUEHTHUPOBAHHOT'O ITPOIPAMMUPOBAHUS;
— MPUHIIMIIEI Pa3pabOTKU MPOTPaMM H
OT/AENbHBIX MPOTPAMMHBIX MOAYJEH H
KOMIUIEKCOB, IIPUHLMUIIBI OLEHKU HX
Ka4ecTBa;

— OCHOBBI IIPOTPaMMUPOBAHUS Ha SI3BIKE

VMeer HCIIOJIB30BAaTh JITOT
MaTeMaTHYECKUH ammapar B
npoecCuoHaIbHON

eI TEIIbHOCTH

OIIK-4 NPOrPaMMHBIX KOMIUICKCOB | C4+.

CriocoOeH HaXOOUTh, B P a:quHEIX obmacax Braoemus:

aHaJU3UPOBATH, Hernosedcckon — HaBbIKaMH aJITOPUTMUYECKOTO

peann30BEIBaTh ACATCIIBHOCTH MBIILICHUS.

IIpOrpaMMHO U — METOAUKAMU COBPEMEHHOU TEXHOJIOTHH

HCIIOJIb30BAaTh HA IIPOrpaMMHUPOBAHU.

IIPaKTHUKE

MaTeMaTUYECKUE 3nams:

aJTOPUTMBI, B TOM — CpeAcTBa ONHUCAHUS aITOPUTMOB,;

qucie ¢ IPUMEHEHUEM — PasINIHBIC ITapa UMbl

COBPEMEHHBIX nporpaMmmMupOBaHUsl.

BbIYMCIIMTEIbHBIX Ymuems:

CHUCTEM — (hopMaTM30BaTh MOCTABICHHYIO 3a/1a4y;

— IIPOBOJIUTH OLICHKY CJIOKHOCTH

NNI-OMK-4.2 AJITOPUTMOB;

— TI0JIb30BATHCSA NHCTPYMEHTAIBHBIMU
CpeICTBaMU ISl pa3pabOTKH
MIPUKJIAHBIX TTPUIIOKEHUH.

- TCCTI/IpOBaTB 1 OTJIaXKUBATH HpOFpaMMBI;
Bnaoemo nasvikamu:

— pa3paboTKH aIrOPUTMOB PEUICHUS
TUTIOBBIX MPOGECCHOHANBHBIX 33]1a4;




N J-OIIK-4.3

HNmeer mpakTUYECKUl ONBIT
IPUMEHEHUSI COBPEMEHHOI0
MaTeMaTUYECKOro anmapara,
CBSA3aHHOT'O

C MPOEKTUPOBAHUEM,
paspaboTKoi, peanu3anuein
u OILICHKOH KaduecTBa

MPOTPaMMHBIX MPOJAYKTOB U
MPOTPaMMHBIX KOMIIJIEKCOB
B pa3IUYHBIX  00JIACTAX
YeJI0BSUECKOM
IEeATEILHOCTH

3namo:

— COBpPEMEHHbBIE
MPOrPaMMHUPOBAHUS
Ymemu:

— COCTaBJISITh MMPOTPaMMBbI Ha SI3bIKE
MIPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS ISt
pEIICHUS BEIYMCITUTEIBHBIX 3a/1a4 U 3319
00paboTku nHPOpPMAIHH;

— paboTaTh C COBPEMEHHBIMH CHCTEMaMH
MpOrpaMMHUPOBaHUs, BKIIOYass OOBEKTHO-
OpPUEHTUPOBAHHBIE;

— 0(hOpMIIATH TPOTPAMMHYIO
JIOKYMEHTAIUIO0

—  OICHUBATh  KA4yeCTBO
MPOTPAMMHOIO MPOJYKTA
Bnaoemwv nasvikamu:

— MCIOJIb30BaHUSI UHCTPYMEHTAIIbHBIX
CPEJICTB JJIsi CO3/IaHus, OTJIAJIKH 1
TECTUPOBAHUSI IPOTPaMM U OTJEIbHBIX
MoayJel, OuOInoTeK;

— paboThI C HAYYHO-TEXHUYECKON
JUTEPATYpOU U TEXHUYECKOU
JIOKYMEHTALHUEH 110

[IPOrPaMMHOMY O0ECIIEUYEHHUIO.

TCXHOJIOI'NMH

TOTOBOI'O




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO01mas TpyA0eMKOCTh JUCIIMILUIMHBI COCTABIISICT 9 3a4eTHBIX eMuHuIl, 324 akaj. Jaca.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSTHI, DopMBbI TEKYLLIEr 0
n/m TUCIHUTLINHBI, BKJIIOUYASl CAMOCTOATETbHYIO KOHTPOJISI yCIIeBAEMOCTH
HX co/iep:KaHue paboTy CTY/IeHTOB,
H MX TPYI0E€MKOCTh DopMa NPOMEKYTOYHOM
o (B akageMU4YeCKUX 4acax) aTTeCTALMHU
§ KonTakTHasi pa6oTa (no cemecmpam)
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= | 3 § E i z £ 5 (npu nanuuun)
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Tema 1.
1. |BBenenue. ANTOpUTMBI U X 1 1 1
npecTaBICHUE.
Tema 2.
SI3BIKM IPOrpaMMUPOBAHHSL.
2. |Kimaccudukanus, 1 1 1
0COOEHHOCTH, UCTOPUS
pa3BUTHSL.
Tema 3.
Brenenue B s13b1k CH.
3. 1 1 0,5 15 JlaboparopHas pabota 1
CrpyKTypa IporpaMmmsl,
OCHOBHBIC THIIBI TAHHBIX.
Tema 4.
4. |IIpocreiinue cpenctsa BBoma| 1 1 0,5 15 Jlaboparophas pabota 1
Y BBIBOJIA.
Tema 5.
5. |Onepanyu, BIpaXeHUs 1 1 1 0,5 2 Jlaboparophast pabora 1
orepaTopsl B s3bIke C++.
Tema 6. Konrecr Ne 1
6.|Onepatopsl BETBICHUS U 1 1 0,5 3 YcnoBus 1 LIUKIbL
BbIOOpa B s13bIKe CH+. JlaboparopHas padora 1
Tema 7. Kontponbnas padora Ne 1
Kontect Ne 2
7. |IIporpaMmMupoBanue 1 2 2 4
Huxner u
MUKIHYECKHUX MTPOIECCOB.
MOCIIE0BATENILHOCTH
Tema 8.
VYkazarenu. Pabora c
8. | IMHAMHYEeCKOU IaMsThIO. 1 1 2
ApudmeTnka ykazareneu.
CchUIKH.
Tema 9.
OnHOMEpHBIE MacCUBBI: Kogrect Ne 3
9. ) 1 4 2 4 | MaccuBsl. JIMHEHHEBIH TOMCK
CTaTHYECKUE, TUHAMHYECKUE.
N JlaGopaTtopHas pabota 2
Konretinep vector(STL)
Konrect Ne 4
10,Tema 10. 1 2 4 .
bunapHbIil nonck




JluneiHbIil 1 OMHAPHBIN
MOoUCK. bUHapHBINA MOUCK 10
OTBETY.

Tema 11.
AJNTOPUTMBI COPTHPOBKHU:

Konrect Ne 5
Maccussl. CopTHpOBKa

11, 4 2 6
MIOACYETOM, TIOpa3psaHbIe, JlaGopaTtopHas pabota 2
KBaJIpaTHYHbBIC, OBICTPHIC.
Tema 12.
OyHKIMH, CIOCOOBI
nepeaayn napaMeTpoB. Komrecr Ne 6
12, 2 2 Maccussl. Paznoe
VYkazarenb Ha (yHKIIHIO.
[[Ta6moHBI. ApryMeHTHI
KOMAaHJTHOHM CTPOKH.
Tema 13.
13.Pexypcus. Tulbl peKypcHH. 2 2 4 JlaboparopHas pabota 3
OnTuMuzanus.
Tema 14.
CuMBoJIbHAST UH(OPpMAITHSL.
Konrect Ne 7
14 |CriocoObI TIpeIcTaBIeHUS 3 4
Pazbop cTpox
cTpok. DyHKIMN 00paboTKU
CTPOK.
Tema 15. KonTect Ne 8
15, Cpencrsa moTokoBOro BB 2 4 6 MaccuBbl CTpoK
1 BeIBOJa. Dailibl. JlaGoparopHas pabora 4
KonTponbnas pabora Ne 2
Tema 16. KonTect Ne 9
16|MHOrOMepHbIE MacCHBHI. 4 4 8 JIBYMEPHBIC MACCHBEI
Konrect Ne 10
Crioco0BI IpeICTaBICHUS.
JBymMepHbIE MaCCUBBI
Jlaboparopnas pabota 5
Hmozo 3a 1 cemecmp 32 16 54
108 uacos
Tema 17.
Hcnonb3oBaHue CTPYKTYp Konrect Ne 11
171715 onpeaenenus 2 2 1 I'eomerpuueckue 3anaun
10JIb30BaTEIbCKUX THIIOB JlaGoparopHas pabora 6
JTAHHBIX.
Tema 18.
18Hcnonb3oBanne ONOINOTEKH 3 2 2 JIabGopatopHas padora 7
OpenGL.
19 Tema 19. 9 1 5 Kontect Ne 12
’KaaHpie anropuTMBel. JKanHble anropuT™Mbl
20. Tema 20. ) 5 1 1
BoutHOBOI1 anroput.
Tema 21.
TIMHAMHYECKOe Konrect Ne 13
Junamuueckoe
21 |aporpaMMHupOBaHUE. 2 2 1
MPOrpaMMHUPOBAHHUE
OnHoMepHas TUHAMUKA.
JlaboparopHas paboTa 8
HOII, HBII.
Tema 22. Konrect Ne 13
22 |/IBymMepHast [UHAMHKA. 2 2 1 Aunamuiecrkoe
MPOrpaMMHUPOBAHHUE

Paccrosanue JleBeHmrelina

JlaGopaTtopHas pabota 8




Kontect Ne 13

23. Tewa 23. 2 1 JluHaMU4eCcKoe
JuHamuKa 1o npoQuio.
MPOrpaMMHUPOBAHHE
Tema 24.
OnHoHanpaBieHHEIE, Kontect Ne 14
JBYHarpaBJIcHHBIE, Creku, ouepean, 1epeBbs
24, 2 1 1
[IUKJIAYECKHUE CITHCKH. Kontponbaas padora Ne 3
Peanuzanun Ha 6a3ze MaccuBa JlaGopaTopnas padora 9
U yKazareJen.
Tema 25.
Hpyrue nocienoBaTenbHbIE Konrect Ne 14
25, TMHaMHYECKUE CTPYKTYPbI 2 1 1 Creku, ouepeau, 1epespa
JlaGopaTtopHas pabota 9
JIAHHBIX. Kontponbnas padora Ne 4
Creku, 1eKu, ouepeu.
Tema 26.
26.Kyua (nmupamua). 2 1 1 JlaGoparopnast padora 10
[TupamuganbHast COPTUPOBKA.
Tema 27.
bunapusle nepeBbs. Konreer Ne 14
27.|[lepeBbs MOKCKA. 4 2 1 Crexu, ouepeu, Aepesba
e —— Jlaboparopnas padora 10
KonTponbnas padora Ne 4
JICPEBBSL.
28. ;Z?:Bii' N T— 2 1 1 JlaGoparopuas padora 10
Tema 29. Konrect Ne 15
29. OcHOBBI 00BEKTHO- 4 3 OO0Il
OPUEHTHUPOBAHHOTO MOAXOAA. Kontponbnas padota Ne 4
Tema 30.
30./Cratnyeckue n 1 1
TUHAMHYECKHE ONOINOTEKH.
0,5 | 33,5 [Ik3amen
Hmozo 3a 2 cemecmp 32 16 0,5 51,5
108 uacoe
Tema 31.
Apudmernueckue
3 [MITOPHTMEL Hponepia ia 2 1 1 Jlaboparophas padora 11
npocroty. Pemeno
Opatochena. DyHKius
Diinepa.
Tema 32.
32, HOJ, azrop HT M Esima, 2 1 1 JIaGoparopuas pabora 11
PaCIIMPEHHBIN aNroOpuTM
EBknupa. X npunoxeHusl.
Tema 33.
CucteMbl CUHCIICHUS.
33. AJITOPHTMBI [IEPEBOLA LICIIBIX 2 1 1 JlaGoparopnas padora 11
1 ApOOHBIX YHCEIL.
CrnienranbHbIe BO3MOXKHOCTH
SI3BIKA.
Tema 34.
34 \butossie onepanun. [lepedop 2 1 2 JlaGoparopnas padora 11

BCEX IMOAMAaCOK.




35.

Tema 35.

KombOuHaTopHBIE aNTOPUTMEL.
[TepebGop TOIMHOXKECTB.
[Tepebop pa3menieHHiA.
PexypcuBHbIi 1
WUTEPATUBHBINA aITOPUTMBI.

Jlaboparophas padora 12

36.

Tema 36.
[lepebop coueTanmii ¢
MOBTOPEHHUSAMU U 0€3.

Jlaboparopnas padora 12

37.

Tema 37.
Pa3Ouenue Ha claraemeie,
Pa3IoKeHUE HA MHOXKHTEIIH.

Jlaboparophas padora 12

38.

Tema 38.
[Tepebop nmepecTaHOBOK.
AnroputMm HapaifaHbl.

JlaGopaTtopHas pabora 12

39,

Tema 39.
ITepecranoBku. LIukJibL.
[opsinox. Tabnuua
HWHBEPCUI.

Jlaboparophas padora 12
Konrtponbnas padora Ne 5

40.

Tewma 40.

Bgenenue B
BBIYUCIUTEIbHYIO
reomeTputo. OCOOCHHOCTH.
3agaHue reoMeTpUYECKUX
o0wexToB. [IponsBenenus
BEKTOPOB.

Jlaboparopnas pabora 13

41.

Tema 41.

B3aumHoe pacnonoxeHue
TOYEK, NPSIMBIX, JTyUYeH,
OTPE3KOB, H30TETHIHBIX
OPSIMOYTOJIbHUKOB.

JlaGoparophas padora 13

42.

Tema 42.

TpeyronbHUK U OKPYKHOCTb.
B3aumuoe pacnionoxeHue ¢
TOYKAMH, TPSIMBIMH,
OTpPE3KaMH U JIyJaMHu.

Jlaboparophas padora 14

43.

Tewma 43.

Brinykiibie ¥ HEBBITYKITbIE
MHOTOYTOJIbHHUKH.
ANTOPUTMBI TOCTPOEHUS
BBINYKJIOH 0600ukH. Touka
1 MHOroyroyibHUK. [lnomans.

Jlaboparopnas pabora 15

0,5

33,5

IK3amen

Hmozo 3a 3 cemecmp
108 uacos

32

16

0,5

51,5

HUTOI'O
324 yaca

96

48

22

157




10.

11.

Copaeprxanue pa3ienoB AUCITUTUIMHBL:

BBenenue. AJIropuT™Mbl 1 UX NpeaCTABJIEHH e

3anaun Kypca u nopaaok ero uzydenus. [loustue anroputma. CylniHOCTh aITOPUTMHU3ALUU
BBIUMCIIUTENBHBIX MpoleccoB. JlaHHble W anroputMmuyeckuil mnpouecc. I[lpencraBienue
AITOPUTMOB.

S3biku nporpammupoBanus. Kiaccupukanus, 0cO0eHHOCTH, HCTOPUS PA3BUTHS.
[TonsiTHe s3p1Ka mporpaMMupoBanus. Kiraccudukanms s361K0B, nctopus pazpadorku. O0rmas
XapaKTepucTHKa si3bika nporpammupoBanus C ++. Ilpouecc oO6paboTku mporpamMm Ha
komnetorepe. MuTepnperanus u komnwisius. [Ipouece otnaaxu.

Beenenue B si3pik C++. CTpyKTypa nporpaMmbl, OCHOBHbIE THIIBI IaHHBIX.

Brenenue B s3b61k C++. [Ipumep npocroii nporpammel Ha C. CTpyKTypa IpOCTOM MPOTPaMMBI.
Andasur s3pika C++, uaeHTUGHUKATOPLI. Vcrons30BaHe KOMMEHTapHeB. JJaHHBIE B SA3BIKE
C++. IlepemenHble U KOHCTaHThl. OCHOBHBIE THUIIBI JAHHBIX, MX pa3Mep, MAaIIUHHOE
npezcrasienue. Onepanus sizeof.

IIpocreiimme cpeacTea BBOJAa M BbIBOJA.

[Mpocreiimue cpepctBa BBoJa-BbiBoja. [loToku Cin, cout. 3aronoBo4nblid (ain iomanip u
¢yHKIMU GOPMATHPOBAHHOTO BHIBOJIA.

Onepanum, BbIpakeHUs: H ONepaTopsbl B si3bike C++.

OcHoBHbIe apudMeTHYecKue onepamnu, NopsAI0K UX BeIMoIHeHus. Onepauuu ++ u --.
[IpeoOpa3zoBanue TUIOB, omepanus npuseneHus. Onepanuu, BbIPAXXEHUSI U ONEPaTOphl B
a3pike C++. CocTaBHOU oneparop.

OmnepaTtopsl BeTBJIeHUS M BbIOOpaA B si3biKke C++.

Jlornueckuit Tun nanueix. [IpeoOpasoBanue k JoruyeckoMy tumy. Jloruueckue ornepamuu.
Omneparop BeTBieHU if B MOJIHOI U coKpatieHHoH hopme. BioxkeHHbIE yCIIOBHBIE
onepaTopsl. TepHapHbIi YCIOBHBIN oneparop ?:.

MHOKeCTBEHHBII BBIOOD: orepaTopsl switch u break.

[IporpaMmmMupoBanne HUKIUYECKUX MTPOLECCOB.

[TporpamMupoBanme MUKIHUECKUX mporieccoB. Onepatops! ko While, for, do-while.
KimroueBsie cioBa break, continue. Omepaumst 3amnsaras. BioeHHbIE  ITUKIIBI.
Brruucnenne QyHKIMM 3a7aHHONM OECKOHEUHBIM psiioM. TaOymupoBaHue (QYyHKIUH.
Haxosxnenue KopHs pyHKIUN Ha OTpE3KeE.

Yka3arenu. Padora ¢ nmHaMuYecKoi NaMATHI0. Apu(pmMeTnka ykaszareyaeil. CCblIKH.
Crpykrypa namsatu. Ctek, Kyda. DyHKINN THHAMUYECKOTO paCIpeIesIeHNs U OCBOOOXKACHHUS
namatd. Haxoxxnenwe anpeca mnepeMeHHoi: onepauus &. IlepBoe 3HAKOMCTBO C
yKazaTeqsiMu. Tumbl  ykazarened. Omnucanue ykaszateneil. ApudmeTnka ykazarenen.
Omepanust KOCBeHHO#T ajgpecain *. Oneparopsl New u delete.

OnHoMepHbIe MACCHBBI: cTaTHYecKue, TuHamuveckue. Konreiinep vector(STL)
Cratnyeckue MacCHBBI.

JlnHaMHUuecKre MacCHUBBI.

Hcnonb3oBanue ykazatesei st paboThl ¢ MaCCUBAMHU.

Konrelinep VeCtor kak AMHaMUYECKUI MacCUB, METO/IbI PAOOTHI.

JInHeiiHbIii 1 OMHAPHBIH NOMCK. BUHAPHBII MOKCK 1O OTBeETY.

Jlunelinplii 1 OuHapHBIA MoucK. buHapHbI mouck mo oreery. Mcmomb3oBanue aardyuka
nceBAOCTyYaHbIX uncen. OneHKa Tpy10eMKOCTH aJrOPUTMOB.

AJITOPUTMBI COPTHPOBKH: MOJCYETOM, IOPa3psi/iHbIe, KBaJApaTH4HbIe, ObICTPHIE.
CopTupoBKa OJICYETOM U MOpa3psiiHasi COPTUPOBKA.

KBanpatuuHble COpPTUPOBKHU: MY3BIPEK, MY3bIpeK C ¢uiaroM, MIeHKepHas COPTHUPOBKA,
COpPTUPOBKa BCTaBKaMH, COPTUPOBKa BbIOOpOM, copTupoBka [lemnna.

BrIcTpBie cCOpTHPOBKU: COPTHUPOBKA X0apa, COPTUPOBKA CIUSIHUEM.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OrneHka TpyI0€MKOCTH aJrOPUTMOB, CPaBHEHHE BPEMEHH padOoThI.

@DyHKIMH, CHOCOOBI NepelayH NapamMeTpoB. YKasareab Ha (ynkouio. IlladoHbI.
AprymMeHTbl KOMAaH/JAHOH CTPOKH.

Oynkuuu B sa3bike CH++. OObsiBnenue u ompenenenue. PopmanbHble W (DaKTUYECKHE
napamerpsl. CrnocoObl Tmepefaud mapameTpoB. BosBpamienue 3HaueHHs (DyHKIHEH.
Omneparop return. JlokanpHbIe TepeMeHHbIC QYHKITNH. MIcTIoNb30BaHNE yKa3aTeneil U CChIIIOK
JUId TIepefiadd MapaMeTpoB Mexny (QyHKIusMH. MexaHu3M BbI30Ba (DYHKIIMH, TOHSTHE
cteka. CTpyKTypa mporpaMMbl, COCTOSIICH U3 HECKOIBKUX (PYHKITHHA.

[[Ta610HBI QYHKITUH.

AprymenTsl pyHKIHK main().

VYkazarenu Ha pynknun. Ilepenaya ykazateneil Ha GyHKINIO B KAUECTBE TapaMeTPOB.
Pexypcusi. Tunbl pekypcuu. OnruMusanus.

Pexkypcuss m ee ucnonp3oBaHue. Bocxonmsdmas nm HuUcXozdmas pekypcusd. BrioxeHHas
pekypceus. Ilepenonnenne crexa Bb130BoB. OnTumuszanus pexkypeuu. Knaccnueckue 3anaun:
HO/I, 6picTpoe BO3BeIcHUE B CTENIEHb, XaHONCKHE OaITHu.

CumBojibHass uHpopmanus. Crnocodbl npeacraBjieHuss CTpoK. DyHkHuM 00padoTKU
CTPOK.

Tun panseix char. KogupoBounsie Tabmuupbl. DyHkumu Oubamorekn cCtype s
KaTeropusaluuu U npeoOpa3oBaHus cUMBOJIOB. CrIOCOOBI MpEICTaBIEHUS] CTPOK B SI3bIKaX
nporpammupoBanusi. Ctpoku B crwie C. bubnmorex CString st paboTbl ¢ HyJb-
TepMUHHPOBaHHBIMU cTpokamu. Ctpoku B ctuiie C++. Kitace String u MeTo bl paboThI ¢ HUM.
CpencrBa noToKoBOro BBoJa U BbIiBoAa. Dailiibl.

TekcroBsie u qBonuHbie (aiiabl. [Totoku fstream, ifstream u ofstream. ITopsiiok paGoThI ¢
(aitoBbIMH IOTOKaMH, 00pabOTKa OIINOOK.

Mmuoromepnbie MmaccuBbl. Crioco0bl mpeaACcTaBICeHHSA.

MaccuBsl ¥ ykazarenu. YKas3aTeiau Ha yKa3aTelld M MHOTOMEpPHbIE MacCUBbl. DyHKIMH U
MHOTOMEpPHBIE MAacCHBBI. MaccuBbl yKa3zareseil. BwiieneHue u OCBOOOXKICHHE IMaMSTH.
VYreuku namstu. Bexktop Bektopos. [lepenada B pyHKIHIO.

Hcnonb3oBanue CTPYKTYP AJIsl ONpeAeIeHHs M0JIb30BATebCKUX THIIOB JAHHBIX.
CTpyKTypbl, X ONMCAaHNE, MHULIMATU3aus, TOCTYI K 2JIeMeHTaM. BiioxkeHHbIe CTPYKTYpBHI.
VYkazarenu Ha CTPYKTYpbl, X ONHMCAaHUE U UCIIOIb30BaHHE.

Hcnoan3oBanne 6udamorexu OpenGL.

Otkpeitass 6ubimorexka OpenGL, 6a3oBbie BO3MOXHOCTH. [lomkitoueHre OWOIHOTEKH,
paboTa ¢ IBETOM, OCHOBHBIE rpaduueckre NpUMHUTUBBL. OCHOBHBIE IIard AJI TOCTPOCHUS
MUHUMaNbHON mnporpamMmbl. OOpaOoTka coObITHMI TailiMepa, KiIaBHATypbl M MBIIIH.
AHuMaIms.

KaaHble aIropuT™Mbl.

[TonsiTEe >KagHOTO alropuTMa, MPUMEHMMOCTb, IOHATHE HAAEKHOrO Ilara. 3aJadu:
HOKpBITHE TOYEK OTpe3KaMH, 3ajjaya O BBIOOpE 3asBOK, 3ajjaya O HENPEpPhIBHOM DPIOK3aKe.
Cxartue 1aHHBIX, anroput™ Xaddmana. Ouepeab ¢ IPUOPUTETAMHU, MUH-, MAKC-KYYH.
BoJinoBoii anropurm.

Omnpenenenue BoaHOBOro anroputma. Ilpumepsl. Anroputm JIu noucka kpar4auiuero nyTH
Ha MpUMepe MOKMCKa MyTH B JAOUPHUHTE (JIBYMEPHOIN MaTpHUIIe).

JnHamu4eckoe nporpammuposanue. Oqnomepnas puaamuka. HOII, HBIIL
Hucxonsmee, Bocxonsdiiee JUHAMMUYECKOE NporpaMMmupoBanue. OnHOMEpHaAs AMHAMHUKA!
HanOOJIbIIIas BO3PACTAOIAs TTONOCIIEI0BATEIbHOCTh, BOCCTAHOBIICHUE PEILICHHS.
JIByMepHas AMHAMUKA.
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23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

JIBymepHass AMHAMHUKa: pAcCTOSIHUE  PENAKTUPOBAHMS, B3BEIICHHOE  PACCTOSHUE
pelaKTUpOBaHMA. 3ajada O pIOK3aKe C TOBTOPEHHUSIMH, pPIOK3aK ©0€3 MOBTOPEHUIA.
HaxoxneHnue uncia coyeTaHuu.

JAuHamMuka mo npoguJiro.

3anaya 0 3aMOILEHUY JTOMUHOIIKAMHU. 33aJ]a4a O CUMIIATUYHBIX Y30pax.
OaHoHanpasJ/ieHHbIe, IBYHANIPaBJICHHbIE, IMKJIMYecKHe cucKu. Peannsanun Ha 6aze
MaccUBa M yKa3aTeJsei.

D¢ddexTuBHas paboTa ¢ NAMATHIO MPU PeaTU3alUU JUHAMUYECKUX CTPYKTYP JaHHBIX.
Munumuzanust pparMeHTanuu JUHAMHYECKU pacrnpesenseMoi namsatu. OJHOCBS3HBIH,
JIBYCBSI3HBII JINHEWHBIE CITUCKU

Jlpyrue mocjenoBaTe/bHble [IHHAMHYECKHME CTPYKTYpPbl [JaHHbIX. CTekH, JAeKH,
oYepenu.

Knaccuueckue 3amauu: NpaBUIIBHOCTh PAacCTAaHOBKM CKOOOK, BBIYMCIIEHHUE BBIPAXKEHUS B
00paTHOM NOJIBCKOM 3aIIMCH, MUHUMYM B CKOJIb3AILEM OKHE.

Kyua. [InpamMmuaajnbsHas cCOpTHPOBKA.

Peanu3zanus xyun Ha maccuBe. COPTUPOBKA Ky4ei.

bunapHbIe n1epeBbs.

bunaphsie gepeBbs, AepeBbs noucka. O6xon gepeBa, MOUCK dJIEMEHTa, BCTaBKA, ylaJcHHE
anemenTa. [leuars nepeBa. AVL-nepeBbs. Manblii 1 OOJIBIION JIEBbIC U TIPABBIC TOBOPOTHI.
banancupogka.

JlepeBbsi 001I€T0 BHA.

O6xox nepeBa, MOUCK dJIEMEHTa, BCTaBKa, ynajeHue aneMeHTa. [lewars nepesa. [louck
3JIEMEHTOB OJIHOTO YPOBHSI.

OcCHOBBI 00bEKTHO-OPHEHTHPOBAHHOIO IOAX0/A.

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE: pealu3aliisg B A3bIKE HHKAICYJISALUH.
[Tonstue knacca, o0bekra. KonctpykTopel. [lectpykTopel. OmnucaHue CBOEro kjiacca U
co3nanue o0bekToB. Jlpy3ps kimacca. Posb cioBa static. Meroasl kinacca. Moaudukarops
noctyna. Bpi3oB MeromoB y a3k3eMiusipoB. [lepeompeneneHue MeTomoB - Kiacca.
Ilepeonpenenenue onepaTopos.

CraTuyeckue U JUHAMUYeCKHe OMOJINOTEKH.

[Tpenpoueccop si3bika C++. upextuBa #define. Makpoonpeznenenuss ¢ napamerpamu, ux
otiauune ot ¢yukuuid. JlupekruBa #include. 3aromoBounsie ¢aiinsl. Jupextursl #undef,
#ifdef #ifndef, #if, #else, #endif. I[lonsatue ycnoBHoW Kommmisuu. bubiuoTexku
JuHaMudeckoil kommoHoBku (DLL), cratmdeckue OHONIMOTEKH, ylpaBiseMble COOpPKH.
[Tpumepsl pa3paboOTKH CTaTUYECKOM M JUHaMH4yeckod Oubnmorek. SIBHas 3arpyska
JTUHAMHAYECKOH OMOIUOTEKH.

Apupmernyeckne anropurmbl. IIpoBepka Ha mnpocrory. Pemeno 3Iparocdena.
®yHknusa Juiepa.

HekoTopele n3BeCTHbIE YHCIIOBBIE AIITOPUTMBL. BpICTpoe BO3BEEHUE B CTENEHb. AJITOPUTM
U3BJICUEHMS KBaapaTHOro KopHs. [lenenne mo monymro. ITpoBepka umcna Ha mpocToTy.
Pemeno Opatochena. Oynkuus Ditnepa.

HO/I, anroputm EBkimmaa, pacuumpenssiid aaroputm Eskinna. UX npuiioxenust.
AnroputMm EBKiMaa HaxoxIeHHs HamOOJbIIEro obmiero nenutens. Hammenbiee oOiiee
KpatHoe. 3agauu, cBojsamuecss kK Berunciennto HOJl. Pacmumpennsiii anroputm EBknmnza.
JnodaHToBEl ypaBHEHHsS] C JABYMS HEHU3BECTHBIMHU. 3ajaya O LEJIOYHCIEHHBIX TOUYKaX
OTpe3Ka. 3a/1a4a O MepeIuBaHUsIX.

Cucrembl cuuc/jeHusl. AJropuTMbl NepeBoa LeJbIX M JAPOOHBIX 4uMcesd. AJITOPUTMBI
nepeBojia LEIbIX U APOOHBIX YHUCENT M3 JECATUYHONW CHCTEMBl CUUCIEHUS B CUCTEMY
CUHCIJIEHUS C TPOM3BOJIBHBIM OCHOBaHHEM U 00paTHO. CrienuanbHble BO3MOXHOCTH SI3bIKA
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34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

C++ nns BBOAA, BBIBOJA U MEPEBOJA LEIBIX YUCET B CHUCTEMBI CUHCICHHUS C Pa3IuYHbIMU
OCHOBaHUSIMHU.

burossblie onepanumn. [lepedop Bcex moamacok.

burossie onepanuu. burosie onepanuu: AND (&), OR (|), XOR (), butoBsie casuru (<<,
>>). [lepeGop MOIMHOXKECTB C UCIOIB30BAHUEM OMTOBBIX Macok. Ilepebop Bcex moaMacok
naHHOM Macku. [luHamMuka mo mpouiIo ¢ HMCIOJNb30BaHHMEM OWTOBBIX MAacoK. 3aaaya
KOMMUBOsDKEpa. Pelienre MeTo0M IMHaMUYeCKOro IPOrpaMMUPOBAHUS C UCIIOIb30BaHUEM
OUTOBBIX MACOK.

Komo0unaropusbie aaroputmsel. Ilepedop pasmemennii. PekypcuBHbBINH U HTePATHBHBIH
AJITOPUTMBI.

Tpu anroputma nepedopa BCEBO3ZMOKHBIX IOCIIEI0BATEILHOCTEH 3 aHHON JITMHBI U3 HYJIeH
u eaunull. [lepe6op noamuoxkecTB. O6001IeHNE Ha TepedOp pa3MELIeHHH ¢ TOBTOPEHUSIMHU.
PexypcuBHBII U UTEPATUBHBIA AITOPUTMBI.

IlepeGop coueranmii.

PekypcuBHBIN W HWTEpPAaTUBHBIA aJITOPUTMBI Iepedopa codeTaHuii 0e3 TOBTOPEHUU H
COYETaHUM C MOBTOPEHUSIMHU.

Pa3Ounenue Ha ciiaraemble, pa3jioKeHHe HA MHOKHUTEJIH.

Anroput™mbl nepebopa BCEBO3MOXKHBIX pPa30MEHUIl 4YKCla Ha HATypajbHBIE CllaraeMbIe.
OUKCUPOBAHHOE KOJIUYECTBO HEOTPHIATEIbHBIX claraeMbiXx. I[lepebop BCEBO3MOKHBIX
Croco0O0B Pa3JIoKEeHMs Ynciia Ha MHOKHATENH (>1).

Ilepedop nepecranoBok. AinroputMm Hapaiianbl.

IepecranoBku. Hukibl. [lopsaaok. Tadanma nuBepcui.

ANTOpUTMBI HaXOXKJE€HUS OOpaTHOM NEPEeCTaHOBKH, pA3JIOKEHUS IEPECTaHOBKU Ha
HE3aBUCHMbIE LMKIIbI, TMOpsIKAa [EPECTAHOBKH, IIOCTPOEHMsI TaOJIMLbI HMHBEPCUH,
BOCCTAHOBJIEHMSI IEPECTAHOBKHU 110 Ta0JIHIIE HHBEPCHIA.

BBenenue B BbIYMCIUTENbHYIO reoMeTpuio. OcodeHHocTH. 3ajaHNe TeOMeTPHYECKUX
00bexToB. Ilpou3Benennst BeKTOpPOB.

[TorpemiHOCTh BBIUMCIEHUM U CKOpOCTh paboThl. CrocoObl 3afaHMsl T'€OMETPUUYECKUX
00bexToB. CKansipHOE, KOCO€, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHHS, UX PUMEHEHUE K
peLIeHHIO 3a/1a4.

B3aumHoOe pacmoJiokeHMe TOYEK, TMPSAMBIX, Jy4Yed, OTpPe3KOB, H30TeTHYHBIX
NPSIMOYT0JIbHUKOB.

[TpyHaIEKHOCTh TOUKHU MPSAMOH, JIydy, OTpe3Ky. PaccTosiHMe OT TOYKM 10 NpsSMOH, JIyya,
oTpe3ka. B3auMHoe pacnosokeHue AByX NpsSMBIX, OTpe3Ka U MPsSMOiL, Tyda U IpsIMOH, IBYX
Jaydel, AByX oTpe3koB. [lepeceyenue u oObeIMHEHHE HECKOJIBKUX OTPE3KOB Ha MPSIMOI.
[lepeceuenre n OOBEAMHEHHE W30TETHUYHBIX HPSIMOYTOJbHUKOB. MeETOJ CKaHUpYrOIIeH
IPSIMOA.

TpeyronbHUK M OKpYXKHOCTh. B3aumMHoe pacmosio:keHue ¢ TOYKaAMH, NPSAMbIMH,
OTpe3KaMHu M JIy4aMH.

B3aumHoe pacnonoxeHue TOUKU U TpeyrojbHuKa. B3aMHOe pacrosokeHne OKpyKHOCTH U
TOYKH, IPSIMOH, JIyda, OTPE3Ka, ABYX OKPY>KHOCTEH. BriricaHHbIE U ONMCAaHHBIE OKPYXHOCTH.
Bbinykiible ¥ HeBBINMYKJble MHOTOYIOJIbHUKU. AJITOPUTMbI NOCTPOEHHUS BBINMYKJIOH
000/10uKkHu. Touka u MHOroyroJbHuk. [lnomans.

AJNTOPUTMBI TIOCTPOCHHUS BBIMYKJION obOonouku: Jxkapsuca, ['paxema, DHapro, MenbkmaHa,
QuickHull. TTpuHaaIeKHOCTD TOUKHU BBIITYKJIOMY MHOTOYTOJIBHUKY. [IprHAIIEKHOCTS TOYKH
HEBBIITYKJIOMY MHOTOYTOJIbHUKY. OpHEHTHPOBaHHAS MJIOIIAb.
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5. OOpa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJI€ TEXHOJOTHHM JJIEKTPOHHOrO O0y4YeHUs W
AUCTAHIIHOHHbIe o00pa3oBaTe/ibHble TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIEeCTBIEHUH
00pa30BaTeILHOIO MPoOIEecca MO TUCHUILINHE

B npouecce 00y4deHust HCIONIB3YIOTCS CIEAYIOIE 00pa30BaTeIbHbIE TEXHOIOTUU:

BBoanasi JiekuMsi — JaeT NEpBOE LEIOCTHOE MPEACTABICHUE O AUCLHUIUIMHE U OPUEHTHPYET
CTYJECHTA B CUCTEME U3Y4YCHHs JAHHON JUCIMIIIUHBL. CTYICHTHI 3HAKOMATCS C HA3HAYCHHUEM U 3ala4aMU
Kypca, €ro poJibl0 U MECTOM B CHCTEME y4eOHBIX AUCLMIUIMH U B CUCTEME MOJArOTOBKH B 1ies0oM. JlaeTcs
KpaTKuii 0030p Kypca, MCTOpHs pa3BUTHUS HAyKHM M IPAKTUKU, JOCTHKEHHMS B 3TOH cdepe, MMEHa
U3BECTHBIX YYEHBIX, M3JIArarOTCsl IEPCIEKTUBHBIC HANpaBlIcHHUs HccaenoBaHuil. Ha stoi nexuuun
BBICKA3bIBAIOTCS METOAMYECKUE U OpraHU3allOHHbIE OCOOEHHOCTH pabOThl B paMKax JaHHON
JUCLUIUIMHBI, @ TAKXKE JAaeTCs aHaIu3 PEKOMEHIyeMol yueOHO-METOJMUECKOIl TUTepaTyphl.

AxaJeMHYecKas JeKIHUsl ¢ 3JIeMeHTAMHU JIeKIHH-0ecebl — IOCIEA0BATEIbHOE H3JI0KEHHE
MaTepHala, OCyLIeCTBIAEMOE IPEUMYLIECTBEHHO B BUJIE MOHOJIOTa MIPEMOAABATEINISA. DIEMEHTHI JEKIUN-
Oecenpl 00eCIEUNBAIOT KOHTAKT MPENOJaBaTelis ¢ ayIUTOpUEH, YTO MO3BOJISIET NPUBJIEKATh BHUMAHHE
CTYAIGHTOB K HauOojee BaXKHBIM TeMaM AMCLUIUIMHBI, aKTMBHO BOBJIEKaTb MX B y4eOHBIH Ipoliecc,
KOHTPOJIMPOBATh TEMI U3JI0KEHUsI y4eOHOro MaTepHasa B 3aBUCUMOCTH OT YPOBHS €0 BOCTIPUATHS.

JlaGopaTopHoe 3aHATHE — 3aHATHE B KOMIIBIOTEPHOM KJIACCE, IIOCBSAIIEHHOE OCBOCHHIO
KOHKPETHBIX YMEHHI U HABBIKOB U 3aKPEIUICHUIO MOJyYEHHBIX HA JICKIUHY 3HAHUM.

KoncyabTanusa — BuJI ydeOHBIX 3aHATHUN, ABJAIOIIUICS OXHOW H3 (OpM KOHTpOJIS
CaMOCTOATENbHOM paboThl cTyneHTOB. Ha KOHCynbTamMsax Mo HpockOe CTYJIEHTOB PaccCMaTpPHBAIOTCS
HauboJsiee CI0KHbIE MOMEHTBHI IPU OCBOCHHMHM MaTepHana AUCLUIUIMHBI, MperojaBaTelb OTBEYaeT Ha
BOIIPOCHI CTYAECHTOB, KOTOPbIE BO3HUKAIOT y HUX B IIPOLIECCE

6. IlepeyeHb JIMIEH3MOHHOT0 W (WJIM) CBOOOJHO PACNPOCTPAHSIEMOr0 TPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3yeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelIbHOr0 mpoluecca 0
AUCHHUILIMHE
B npouecce ocymecTBieHust 00pa3oBaTeNIbHOTO MPOLIECca UCIOIb3YIOTCS:

— U1t GOPMUPOBAHUS TEKCTOB MATEPUAIIOB JUIS IPOMEKYTOUYHON M TEKYIIEH aTTeCTaluu -
npunoxxenue Microsoft Office;

- IUTs pa3paboTKy Mpe3eHTaIni JIeKIni - npuiokenne Microsoft PowerPoint;

- u1s1 IpoBeieHust tTaboparopubix pador Microsoft Visual Studio 2017/2019;

- OpenGL nporpammHbIit uHTEp(Eiic 11 HaMUCAHUS IPUI0KEHUH, UCTIONB3YIOIINX
JIBYMEPHYIO U TPEXMEPHYIO KOMIIbIOTepHYO Tpaduky. Umeer tun nmuuensuit GNU-/EU/.

7. TlepeyeHb cOBpeMeHHBbIX MNpPodecCHOHATBHBIX 0a3 [JaHHBIX W HMH(POPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYILIECTBJEHHH 00pa3oBaTe/JbLHOI0 Ipouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

- ABTOMaTH3upoBaHHas 6ubanoreyHo-uHpopMarmonnas cuctema «bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOIi M IONOJTHUTEILHON Y4e0HOIi JIUTEPaTYpPbl, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (PH HEO0XOAMMOCTH), PEKOMEHIYeMbIX IJIs
OCBOCHMS IMCIUIIHHBI

a) OCHOBHasI JIUTEpPaTypa

1. OcHoBsl nporpammupoBanus: yueoHoe nocodue / O. B. Brnacosa, H. I1. ®enortosa, O. I1.
Sxumosa; Spoci. roc. yu-T uMm. I1. I'. Jlemunoga. - SApocnasis: SApl'Y, 2019. — 83

2. OcHOBBI IporpaMMupoBaHus: yaeoHoe nmocooue / O. B. Bmacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spocin. roc. yu-T uM. I1. I'. Jlemunoga. - SApocnasins: SApl'Y, 2021. — 72

3. [MaBmoBckas T. A. C/C++. [IporpamMmmupoBaHue Ha S3bIKE BBICOKOTO YPOBHSI:

yuebHuk i By3oB / T. A. IlaBnoBckas; M-Bo o6pazoBanust P®. - CII6.: [Tutep, 2010. - 460 c. -
(YuebHUK 17151 BY30B).
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0) AOMOJIHUTEIbHAS JIUTEepaTypa

1. Crpayctpyn b. S3bik nporpammuposanus C++. Crannapt C++11: kpatkuii kypce. / b. Ctpaycrpym;
nepeBoi ¢ anri. noa pena. H. H. Mapteinosa - M.: BUHOM, 2019. - 176 c.

2. JTapope P. O6bekTHO-OpHeHTHpOBaHHOE ITporpammupoBanue B C++. / P. Jladope; [mep. ¢ aHriI.
A. KysnenoBa, M. Hazaposa, B. Illpara] - 4-e u3n. - CII6.: ITutep, 2016. - 923 c.

3. Kayr . UckycctBo nporpammupoBanus 9BM. T.1, OcHoBHbie anroputmbi- M.: Mup, 1976. — 712 c.
4. Bupt H. Anroputmsbl u CTpyKTyphl AanHbIX: [lep. ¢ anri. - M.: Mup, 1989.- 360c.

5. SIpocnaBckue oauMITHAIBI 110 HHGOpMaTHKe : cOOpHHK 3a1a4 ¢ pemenusmu / C. I'. Bordenkos, I1.
A. Kopnunos, 0. A. benos, H. JI. lamnun, B. A. Hukynun, H. W. 3aBoguukosa, M., BUHOM.
Jlabopartopus 3nanui, 2010, 405¢

B) pecypchl cetu «MHTepHET»

1. DnekTpoHHas OubnroTeka yuyeOHbIx MaTeprasioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. DnekTpoHHO-OMOIMOoTeuHas cucreMa «tOpaiit https://www.biblio-online.ru/
3. DneKTpoHHO-OMONIMOTEeYHAs CHcTeMa «Y HUBEPCUTETCKas Onbimoreka online»
(www.biblioclub.ru’)

4. DnekTpoHHO-OMOIMoTeuHas cuctema «Jlanby http://e.lanbook.com/

5. https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170

6. https://www.cplusplus.com/

9. MaTepunajibHO-TeXHHYecKasi 6a3a, He0OXoAMMAs /Il OCYIIeCTBIeHUsI 00pa30BaTeIbHOIO
npoiecca no JUCHUILINHE

MarepuanbHo-TeXHUYECKas 0a3a, HeOOXOoAMUMast I OCYIIECTBIEHUS 00pa30BaTEILHOTO IMpoIecca
MO JUCIUIUIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIC TOMEIICHHUS:

-y4eOHbIe ayIUTOPHH [T IPOBEICHUS 3aHIATUHN JICKIIMOHHOTO THUTIA

- yueOHbIC ayTUTOPUU AJISl IPOBEACHHSI TPYIIIOBBIX M MHAUBUAYAIbHBIX KOHCYJIbTAIUH,

- yueOHbIC ayTUTOPHUHU IJISl TIPOBECHHSI TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTECTallNH;
-[IOMELEHUS Il CAMOCTOSITENIbHOU PaboTHI;

-IIOMEICHHS [Tl XpPaHEHUs ¥ MPOYUITAKTUIECKOTO 00CITY)KUBAHHS TEXHUIECKUX CPE/ICTB
o0OyueHusl.

CrienuanpHble  MTOMEUICHUST YKOMILICKTOBAHBI ~ CPEICTBAMH  OOYYCHHS, CHYXKAIIUMH  JUJIS
npezcTaBieHus yueOHoi nHpopmanuu 60JIbIION ayAUTOPUH.

[TomeneHus UIsi CaMOCTOSITENIbHOM pabOThl 00YyUYarOIIMXCsl OCHALIEHBI KOMITBIOTEPHOW TEXHUKOH €
BO3MOXKHOCTBIO TOJIKITIOUEHHUsI K ceTh «VHTepHeT» M olecrneyeHueM AO0CTyna K 3JIEKTPOHHOU
nHpopMaImoHHO-00pa3oBaTenbHOM cpene Apl'Y.

Yucno mocaJoyHbIX MECT B JIEKIIMOHHOM ayIUTOpPHM OoJjblle JUOO paBHO CIMCOYHOMY COCTaBY
MIOTOKA.

ABTOp(BI):

JloueHT kadenpsl KOMIBIOTEPHOI 0€30MaCHOCTH U MaTEMaTHUECKUX METOI0B 00paboTKH
uHopmanuy, K.¢.-M.H. Penorora H.IT.

14


javascript:
javascript:
javascript:
javascript:
http://e.lanbook.com/
https://docs.microsoft.com/ru-ru/cpp/?view=msvc-170
https://www.cplusplus.com/

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI

« OCHOBBI IPOrPAMMUPOBAHUS »
HauMeHO8aHue OUCYUNIUHBL

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHNUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U MIPOMEKYTOYHOM aATTEeCTAIUM CTY/IEeHTOB
0 AUCHMILIHHE

1. Tunosrle KOHTPOJIBHBIC 3aIaHUA U UHBIC MaTCpHaJbl,
HCIIOJIb3YCMBIC B ITPOLCCCC TCKYUICT'O KOHTPOJIA YCIICBACMOCTHU

Koumponvnaa paboma Nel

1. HanuwwuTte nporpammy, KOTopas BBOAMT C KNaBMaATYpPbl KOOPAMHATbI WEEE I
TOYKM Ha NJIOCKOCTH (X, Y — AeNCTBUTE/IbHbIE YMCNA) M onpeaenseT i \ .j‘: [ / ]
NPUHAANENKHOCTb TOUYKM 3aLITPUXOBAHHOM 061acTu, BKOYan ee i
rpaHuLpbl.

I\ /

2. HasoBém HaTtypanbHoe uncno N (1000s< N < 777777s) cHaCTAUBbLIM, €C/IU ! y=2-x

CYMMbI ABYX NEPBbIX U ABYX NOC/AeAHUX UMdpP ero BOCbMEPUYHOMN 3anncu CCPL N TJ'

paBHbl. HalnguTe KONMYECTBO TaKMX Yncen.
[na npoBepku uncna paspaboraiite pyHkumio bool isHappy (int n) ;

3. Hwke 3anmncaHa nporpamma. lMonyyms Ha BXo4 4mcao X, sTa nporpamma nevaTtaet ABa umcna, d u
b . YkaxunTe HaumeHbLLIee 13 Takux uncen X, Nnpu BBOAE KOTOPbIX aArOPUTM neyataeT cHavyana 3, a

notom 10.
int main()
{ int x, a, b;
cin >>x;
a=0;b=1;
while (x > 0)
{ a ++;
b *= (x % 8);
x/=8;
1
cout<<a<<”“<<b;
return O;
1

4. BoguTcA nocnenosBaTesibHOCTb LesbIxX yncen (0 — KOHeL, I'IOC/'IEAOBaTe}'IbHOCTM), HanTH Pa3HOCTb
mexay HauMeHbLWUM cpean NONNOKUTENIbHbIX U HanbonblIMM cpeaun oTpULLaTeENbHbIX.

[aH uenouncneHHblit maccuB M3 N 3/1eMeEHTOB, HEOBXO4MMO HAMTU KOJIMYECTBO 3/IEMEHTOB B 3TOM
MaccuBe, ANA KOTOPbIX NocneaHAs undpa B LWECTHAALATEPMUYHON 3aMNCU U B BOCbMEPUYHOM 3anuncK
O[MHAKOBaA, U 3aMEHUTb BCE YETHble 3/1IEMEHTbl MACCMBA Ha 3TO KO/IMYeCTBO. [apaHTUpyeTca, YTo
TaKoOW 3nemMeHT ecTb. Hanuwwute nporpammy gns pelleHua 3Toi 3afauyn. B KauvecTBe pesysbraTta
Nporpamma A0/1KHa BbIBECTU U3MEHEHHbIN MAacCUB, MO O4HOMY SN1EMEHTY B CTPOKE.
Hanpumep, ona ncxogHoro maccmsa us 5 afiemeHToB

22 38 14 23 11
nporpamma Ao/KHa BbisecTMumMcna 3 3 3 23 11, no ogHOMy YMCAy B CTPOKE.
B nporpamme paspaboTaiTe ¢YHKLMIO BbIYMCASIOLLYIO XapPaKTEPUCTUKY, OYHKUMIO WM3MEHEHMUSA
MaccmBa U yHKLMIO NeyaTn MmaccuBa.
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Konmponsunaa paboma Ne2
1. O6paboTKa TByMEPHBIX MAaCCHBOB
DJeMeHTBl UICXOTHOW MaTPHIIBl BBOJSATCS U3 TEKCTOBOTO (paiina. Pe3ynbTaThl BHIBOJUTH Ha
9KpaH U B Pe3yJbTHPYIOIINH TEKCTOBBIN (haiisi. MaTpuIly BBIBOAMTSH JIO M MOCTIE
peoOpa3oBaHUM.

Ornpeaenutb CyMMY M KOJIMYECTBO MOJIOKUTEIBHBIX YUCEN PACIOJIOKEHHBIX BHE
nuaronaneid Matpuilel B(n,n). Eciam HET MOMOXUTENIBHBIX YUCEI, TO IOMEHATh MECTaMH
3JIEMEHTHI IJIABHOU Y TOOOYHOUN JUArOHAJIEH.

2. Ctpoku

Onwucate ¢dynkmuro Isldent(S) menoro Ttuma, MpPOBEPSIONIYIO, SBISCTCS JIK CTpPOKa S
JOMYCTUMBIM HACHTHUKaTOpoM (Habop OykB W nmdp, HauumHarouuics ¢ Oyksbl). [Ipu
yIBEpAUTENbHOM oTBeTe Bo3Bpamaercs 0. Ecim S sBigercs mycroil CTpokoW, TO
Bo3Bpainaercs (—1), eciu crpoka HauuHaeTCs ¢ MUQpPHI, TO Bo3Bpamaercs (—2). Eciu S
COZCPKUT HENOIMYCTHMbIE CHMBOJIBI, TO BO3BPALIACTCS HOMEpP MEPBOTO HEIOITYCTUMOTO

cumBoa. [IpoBepUTh ¢ TOMOIIBIO 3TON (PYHKIIMH MATH JAHHBIX CTPOK.
Koumponvnas paboma Ne3

MHorouneH P(x)=anX" + n1x™1 +...+ @1X + 0o C LeNbIMU KO3DPULIMEHTAMU MOKHO
npeacTaBuTb B BUAE IMHENHOrO OAHOCBA3HOMO CNMCKa, Nnpuyem ecam a;=0, TO
COOTBETCTBYIOLLEE 3BEHO HE BKAOYATb B CMMCOK. OnpeaennTb nornyeckyto GyHkumio bool
Equal(list p, list q), npoBepstoLLME Ha PaBEHCTBO MHOTOY/IEHbI P U g

Jlaub! HatypasbHbie N U K. T1o Kpyry BIMKCHIBAIOT BCE HATYpabHbIC Yncia oT 1 10 N.
CHayvasa oTcuuThIBaOT K -0€ uKciio, HaunHas ¢ HePBOro, M yAAJSIOT ero. 3aTeM OT Hero
orcunThiBaroT K uucen u K -oe ynamnsor, u 1.4. [Ipomecc ocraHaBiIMBaeTcs, Korjua octaéres
o1tHO yncio. TpeOyercss HAUTH 3TO YHCIIO.

3anava 6bu1a nocrasieHa Mocupom dnasuem (Flavius Josephus) emé B 1 Beke (mpasna, B
HECKOJIbKO Oosiee y3Kkoii opmynupoBke: mpu K =2).

Peniate OTYy 3a1a4y MOACIIMPOBAHUCM Ha 0a3e JIMHEHHOTO OJHOCBA3HOI'O CITMCKaA.

Konmponvnaa paboma Ned
Hanucath ¢pyHKIMIO, TOACUYNTHIBAIOIIYIO KOJIMYECTBO BEPIIMH B JiepeBe paBHbIX K.
int CountVertex(Tree* Top, int K);
BeimonauTs npeobpasosanue aepesa.( void Transform (Tree* Top))

Jlan yka3atens TOP Ha KOpEHb HEMYCTOTO epeBa. [l Kax 101 BEPIIMHBI JepeBa, HMEIOIIEH
JIBE TOYEPHUE BEPIINHBI, TOMEHSATh MECTAMHU 3HAUCHHS TOYSPHUX BEPILIHUH (T. €. SHAUCHHSI
ux noiei info).

Konmponsnaa paboma NeS
Hano narypampHoe uncio N. PaccMoTpum ero pa3OueHne Ha HaTypalbHBIE ciiaraeMble. J[Ba
pa3OueHus], OTIINYAIOIIUXCS TOIBKO MOPAIKOM CIaraeMbIX, OyJeM CUUTATh 33 OJIHO, I03TOMY
MOKHO CUHMTaTh, YTO CJaraeMble B pa3OMEHMM YIOPSIOYEHBbI 10 HeBo3pacTaHuio. Ha Bxon
nojaercs eauHcTBeHHoe ynciao N < 40. Heo6xonumo BbIBECTH Bce pa3dueHus yucia N Ha
HaTypaJIbHbIE cIaraeMble B JIEKCUKOIpaUuecKoM MOpsIJIKe.
[Tpumep. lnst = 5 cymiecTByIOT Takue criocoObl pa30rueHus Ha cllaraeMble:

1+1+1+41+41=2+1+1+1=2+2+1=3+1+1=3+2=4+1=5
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2. Cnmcok BONpocoB U (WJIH) 3aJaHU /1 POBeJIeHUs MPOMEKYTOUHO aTTecTaluu

AnroputMm. CBoiictBa. CriocoOBI 3aIHCH.
Mammna Teropunra. [Ipumepsr.
ApXHUTEKTypa KOMIIBIOTEPA.
CrpykTypa nporpammsl. 3aroyioBouHble (aiiisl, Gaiinsl peanuzauuu. [Ipenpoueccop.
[Tonsitue nepemenHo. Tunel ganueix. O6MaCTH BUAMMOCTU. BpeMsi ku3HU.
Apudmernueckue, joruueckue omnepaunuu. [Ipuopurer.
[ToOuToBsie oneparuu. Onepanuu CBUra.
Apudmernka ykazareneid. CBs3b MEXIy yKazateasiMu U MaccuBamMu. Ccbutku. [Ipumepsi.
[TorokoBbIit BBOA-BBIBOJ (i0Stream). Mcmonbp3oBanne MaHUIy IS TOpOB. [IprmMepsl.

. YcioBHbI oniepatop. Onepatop BeiOopa. [Ipumepst.

. Buge! nukiios. [Ipumepsl.

. IlceBnocnyyaiinsle uncina. [lonydenne 1enoro(BeneCTBEHHOI0) YNCIIA U3 3a/1aHHOTO
orpeska [a, b] [Ipumepsr.

13. Ongnomepnsbie MmaccuBbl. CTaTudeckas mamsth. JJuHamuueckas naMsth. [Ipumeps.
14. CopTupoBKa MoacYeTOM, Nopa3psiaAHas cOTpupoBka. TpynoeMkocTs. [Ipumeps.
15. CoptupoBka BeioopoM. Tpynoemkocts. [Ipumepsr.

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

17.

Copruposka BcraBkamu. Moaudukanuu. TpymoemkocTs. [Tpumepsr.

18. Coptupogka lllemra. Tpymoemkocts. [Ipumepsi.

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

20. beictpast coprupoBka. CoptupoBka ciusaueM. TpynoemkocTs. [Ipumepsr.

21.
22.

3aauy oucka MUHUMyMa (MakCUMyMa) U €ro HOMepa B 0JlHOMEpHOM MaccuBe. [Ipumepsr.
[Touck B omHOMepHOM MaccuBe (JIuneinsiii, 6uHapHslii). Tpynoemkocts. [Ipumepst.

23. N3menenne MaccuBa (no6aBiieHue, yaaneHue sneMeHToB). Tpynoemkocts. [Ipumepsr.
24. Cratnueckue AByMepHbIe MacCHUBBIL. [IpumMepsi.
25. CnocoObl co3laHusl AMHAMUYECKUX TBYMEPHBIX MacCHUBBIL. [IpumMepsi.

26. JIByMepHBII MacCHUB B BUJIE MAaCCHBAa MAacCHBOB. [Ipumepsr.

27.

Oynknuu. CiocoOs! iepeaaun napameTpos. [Ipumepsi.

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

29. llabnonnbie ¢pyHKIMA. [Ipumeps.
30. Pabora c ¢aitnmamu(fstream). ITpumepsr.

31.
32.

®ynkiun padoTel co cTpokamu. bubmaunoreka string.h Tlpumepsr.
®yHkiun padboTel co cTpokamu. bubnuoreka string [pumepsi.

33. Ctpykrypsl (struct). Ilpumepsr.

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

35. lunamuyeckuii crek. Peannzanus Ha 6a3e auHEHHOTO crircka. [Ipumepst.
36. Crek (STL) IIpumepsi.

37.

Ouepenp. Peanuzanus na 6a3e maccusa. [Ipumepsr.

38. lnnamudeckas ouepenp. Peanmzanus Ha 6a3e nuHeiHOro criucka. [Ipumepsr.
39. Ouepenp (STL) Ipumepsr.
40. Ouepenp ¢ npuopureramu. OCHOBHBIE oniepanuu. [Ipumepsl.

41
42

. Jlex. Peanu3zanus Ha 6aze maccuBa. [Ipumepsr.
. {nnamuyeckuit aex. [Ipumepsr.

43. Jlunelinsiii ciucok. [Ipumepsl.
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44
45
46

47.
48.
49.
50.
51.
52.

53.
54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.

70.
71.
72.

73.

74.
75.
76.

77.

78.
79.
80.
81.

. IByHanpaBieHHbIN TUHEUHBIN criucok. [Ipumepsl.

. [epeBbs. CriocoObl pecTaBIeHHS.

. HepeBbs oOmero Buaa. Peanuzarus. [Ipumepst.

Bunapnoe nepeso moncka. Peanmzamus. O6xox. [Tpumepsr.

ABJI-nepeBo. bamancuposka. [Ipumepsr.

ABJI-nepeBo. AnroputMm no6aBiieHHe BepuHbI. [Ipumepsr.

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

Crioco0bl opranyM3anuu AepeBa Ipou3BoJIbHOrO Buaa. [Ipumepsi.

JluHaMu4eckoe NporpaMMHpOBaHKE HA ITpUMepe BbIuucieHus yncena GuboHauyu.
IIpumepsl.

JnHamuyeckoe mporpaMMHUpPOBaHUE CBEPXY BHU3. [IpumMepsl.

JnHamuyeckoe nporpaMMHUpOBaHue CHU3Y BBepX. [Ipumepsl.

Junamudeckoe rnporpammupoBanue. Haxoxenne HanbopIield Bo3pacTaromei
MOAIIOCIIE0BATEIbHOCTH. [IpuMepsl.

JIBymepHas nuHamuka. Paccrosaue penaktuposanus. [Ipumepsr.

Junamuka no npoduito. 3a1auu 0 3aMOILEHUH JOMUHOIIKAMHU U CUMITATUYHBIX y30pax.
3anayga o prok3ake. C nosropenusmu. [Ipumepsr.

3anaya o prok3ake. be3 noBropenuii. Ilpumepsr.

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

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

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

XKannsie anropur™el. Koguposanue Xaggpmana. [Tpumepsr.

[Tepebop pa3menienuii. PekypcUBHBIN U UTEPATUBHBIN aITOPUTMBI.

Tpu anroputma nepedopa BCEBO3MOKHBIX I10CIIEA0BATEILHOCTEN 3aJaHHOM JUIMHBI U3
Hysel u enunui. [lepebop nogMHOKeECTB.

[Tepe6op pa3meleHnii ¢ MOBTOPEHUAMHU. PEeKypCHUBHBIN U UTEPATUBHBIN alITOPUTMBI.
PexypcuBHBIN 1 UTEpAaTUBHBIN aIrOpUTMBI Iepedopa coueTaHuil 6€3 MOBTOPEHUH.
PexypcuBHBIN 1 UTEpAaTUBHBIN aIrOpUTMBI Iepedopa COUETaHNN C TOBTOPEHUSMHU.
AnroputMmsl niepedopa BCEBO3MOXKHBIX pa30MEHUH Uncia Ha HaTypalibHbIE cllaraeMble.
@UKCHPOBAHHOE KOJIMYECTBO HEOTPHUIIATEIbHBIX CJIaraeMbIX.

[TepeGop BCEBO3MOXKHBIX CITIOCOOOB Pa3IOKEHUs YKUcIa Ha MHOKUATEH (>1).

[TepeGop nepecranoBok. Anroputm Hapaifansr.

ANTOpUTMBI HaX0X/I€HUsI 00paTHOH NepecTaHOBKU, Pa3IOKEHHs EPECTAHOBKU Ha
HE3aBHCHUMBIE LIUKJIBI, IOPsIIKA IEPECTAHOBKH.

ANTOpUTMBI TOCTPOEHUS TAOIUIIBI UHBEPCHUI, BOCCTAHOBJIEHUSI IEPECTAHOBKHU 110 Ta0IMIIE
WHBEPCHH.

B3aumHoe pacnonoxeHue ToueK, MpsIMbIX, JIyuel, OTPE3KOB.

3anavya 00 M30TETUYHBIX MPAMOYTOJIBHUKOB. MeTo1 CKaHUpYIOLIEeH MpsIMOH.
B3aumHoe pacnonoxeHne OKpyKHOCTU U TOUYKH, IPAMOH, JTy4da, OTpE3Ka, ABYX
OKPY>KHOCTEH.

B3aumHoe pacnionoxeHue TOUku U TpeyroibHuKa. [lmomanas TpeyronpHuka. Brincannele n
OIMCAHHBIE OKPYKHOCTH.

AnroputMm Jl>kapBuca MoCTpOEHUS BBITYKIONW 000JIOUKH.

Anroputm ['paxema mocTpoeHus BHITYKIION 000JI0UKH.

Anroput™ DHJIPIO MOCTPOEHUS BBITYKIONH 000JIOUKH.

Anroput™m MenbkMaHa MOCTPOEHUS BBITYKIONH 000JIOUKH.

18



82.
83.
84.
85.

Anroput™ QuickHull moctpoeHust BEITyKIIOH 000I0UKH.
IIpuHaUIeKHOCTD TOUKH BBIITYKJIOMY MHOTOYTOJIBHUKY.

IIpuHaUIeKHOCTD TOYKU HEBBIITYKJIIOMY MHOTOYTOJIbHUKY.

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

Hpumepubu? ounem k IK3aMEeRy nocjie emopozo cemecmpa no 0ucuunﬂune

Teopemuueckuii 6onpoc
Hunamuueckas ouepenb. Peanuzanus Ha 6a3e nuHeitHoro cnucka. [Ipumepsi.

3aoanue 1

Jlana cTpoka, 3aKaHYMBAOIIAsICS TOUYKOH. Cpelli CHMBOJIOB CTPOKH 0COOYIO POJIh HTPAET
CUMBOII #, TIOSIBJICHHE KOTOPOTO B CTPOKE O3HAYAET yAaJeHHE MPEAbIAYIIEr0 CUMBOJIA.
CooTtBeTcTBEHHO, k CUMBOJIOB # TIOAPSIT OTMEHSIOT K MpeapIIyluX CUMBOJIOB CTPOKH, €CIIH
TaKOBbIE HUMEIOTCS.

Tpebyercs HanuCcaTh NPOrpaMMy, MPEoOPa3yIOIIYIO CTPOKY C YU€TOM YKa3aHHOTO 3HAYCHUS
cuMBoJIa #.

3aMeuaHus:

1) Ecniu B Kakoi-TO MOMEHT Iepe/l HEKOTOPHIM CUMBOJIOM # Ha 3TOM CTPOKE HE OCTANOCh
CHUMBOJIOB, TO €T0 CIEAYeT UTHOPUPOBATD.

2) B BBIXOAHYIO CTPOKY CHMBOJIBI # BBIBOAUTH HE CIEIYET HU B KAKOM CIIydae.

3) Ecnu B pe3ynbTare mpeoOpa3oBaHUii Bce CUMBOJIBI B CTPOKE OBLIU YJAJICHBI, TO CIEAYET
BBIBECTH ITYCTYIO CTPOKY.

dopmaT BXOJIHBIX JAaHHBIX

[Ipu3Hakom OKOHUAHUS BBOJA CIYKUT Touka (cumBout "." ). Ctpoka comepxut He 60oiee 200
CUMBOJIOB.

BxoaHast nuHpopmanus BrixonHas nHpopmarus
Hello ww#orld! # Hello world
atttabc# ab
the##the end. the end.
3aoanue 2

st 3amanHoi uncnoBoit mocnegoatenbHOCTA A[(0..N] HaliTH JTMHY MaKCUMaIbHOM
TIOJITIOCIIEIOBATEILHOCTH (MOTYT UATH HE MOJAPST) SJIEMEHTBl KOTOPOH 00pa3yroT
apu(OMETHUECKYIO TPOTPECCHIO

dopmar BXOJHBIX JaHHBIX:

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

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

dopmar BBIXOHBIX JaHHBIX:

JlimHa UCKOMOM MOATOCe0BaTeIbHOCTH. CaMa MOANoCIe10BaTeIbHOCTb.

BxomgHbie nanabIie Breixonnsie 1aHHbIE
5 3
5-3615-10 -3615
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3aoanue 3.

Pa3pexennas kBagpaTHas marpuna A (MaTpuua ¢ OTHOCUTENIBHO MallbIM KOJUYECTBOM
HEHYJIEBBIX JJIEMEHTOB) MOXET XpPaHUTHCS B IaMATH B BHJe Habopa cnuckoB STR, kak
[I0Ka3aHO Ha pUCyHKe. KaxKIbll HEHyJIEBOM AJIEMEHT MaTpULbI XPAaHUTCS B CTPYKTYpE,
uMeroIIel Tpu mois: int Val; — 3HaueHue aneMenTa, int Row; — Homep cronbia, Next —
yKasareiab Ha CIeAYIOIUi HeHyneBoi anemMenT ctpoku. Kommonenra STR[i] maccuBa STR
— 3TO yKa3aTelb Ha IEPBBIA HEHYJEBOW 3JeMEHT i-i cTpoku. Hamummre mporpammy,
KOTOpasi CTPOUT PAa3pPEKEHHYIO MATPHILY, 3aT€M HANUIIUTE (PYHKUIUIO, KOTOPasi BBIIOIHSIET
npeoOpa3oBaHMe: K DJIEMEHTaM TJaBHOM JWaroHajiyd MpuOaBbTe 2, a 3aTEM IOMEHSNUTE
MECTaMM CTPOKH MaTpHIbl (IIEPBYIO C MOCIEIHEN, BTOPYIO € IPEANOCIEAHEN U T.1.).

STR

‘_*l .1} -2[ —H--z\ 3
ra00 —{ 7[o] 3]

100 NoLL
160

102 | n
—-5] 0| 4+ 2

h‘lJLl‘

NULL:

5

NULL:
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«OCHOBBI NPOrPAaMMHUPOBAHUSD)

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

OcHoBHO#T  (popMOH  M3JIOKEHUS y4deOHOro Marepuana 1o JUcHUIUIMHE «OCHOBBI
MIPOrPaMMHUPOBAHUS) SBJISIOTCS aKaIEMUYECKHE JICKIHH C AJIEMEHTaMU JICKITUH-0eceIbl. DTO CBA3aHO
C TeM, 4TO i1 (hOPMHUPOBAHUS AITOPUTMHUYECCKOTO MBINUICHUS HEOOXOIUM OMBIT (HhOpMaTU3aIiui
3a/1a4 ¥ WX MOATAHOTO pernieHus. [1o OOIbIIMHCTBY TEM MPEIyCMOTPEHBI JTA0OpaTOPHBIC 3aHITHS B
paccMaTpuBaeMOM U CMEXHOM Kypce «I[IpakTuKkym 1Mo OCHOBaM MPOTPaMMHPOBAHHS», HA KOTOPBIX
MIPOUCXOANT 3aKPEIUICHHE JICKITMOHHOTO MaTepHara.

Jsl yCTIeIIHOTO OCBOEHUS JUCHUIUIMHBI OYEHb BAXKHO PEIICHHE JOCTATOYHO OOJIBIIOTO
KOJIMYECTBA 3aJ1a4, TPEOYIOIMHX pa3pabOTKH aJropuTMa U HalTMCaHUs IPOTPaMMBbI, KaK B ayIUTOPHH,
TaK M CaMOCTOSATENILHO B Ka4eCTBE JOMAIIHMX 3afaHuil. [Ipumepsl pemenus 3anay pa3ouparorcs Ha
JIEKIMAX U MTPAKTUYECKHUX 3aHATHSIX, TPU HEOOXOUMOCTH 10 HanboJiee TPYAHLIM TeMaM IPOBOISATCS
JIOTIOJTHUTEIbHBIE KOHCYIbTallni. OCHOBHAS IIEJTb pEIICHUS 3a/1a4 — CPOPMUPOBATH ANTOPUTMHUECKOE
MbinuieHne. s pemieHust BceX 3amad4 HeoOXOAMMO 3HATh W IMOHMMATH JICKIIMOHHBIA MaTepHall.
[ToaTomy B mporiiecce U3ydeHUs TUCITUTLUTHHBI PEKOMEHYeTCs PEryJSIpPHOE TOBTOPEHHUE MTPOHICHHOTO
JICKIIMOHHOTO MaTepuaia. MaTepual, 3aKOHCTICKTHPOBAHHBIN Ha JICKIUAX, HEOOX0IUMO JIoMa eIlie pa3
npopabaThIBaTh M MPH HEOOXOAMMOCTH JOTOJHATH HH(OPMaIUEH, MOTydeHHOW Ha KOHCYJIbTAIUAX,
MPAKTHYECKUX 3aHATHIX WIHA U3 y4eOHOH JINTEPATYPHI.

Bonbiioe BHUMaHWe AOKHO OBITH yIEIEHO BBHITIOJHEHHIO JAOMAalIiHeld paboTsl. B kauecTBe
3alaHUil Ui CaMOCTOSITENIbHOM pPabOThl JOMa CTyIEHTaM MpeIIaraloTcs 3aladd, aHaJOTUYHBIC
pa300paHHBIM Ha JIEKIMAX M TMPAKTUYECKUX 3aHATUSAX WIM HEMHOTO OoJiee CIOXKHBIC, KOTOpbIE
SBIISIIOTCS PE3YJIbTaTOM OOBEIUHEHHUS HECKOJIKMX 0a30BbIX 33/a4. 3a/lauMl CAAOTCS Yepe3 CUCTEMY
SHIeKC-KOHTECT, 003aTeNbHBI K PEIICHUIO TPU 3341 U3 KaXKI0T0 Typa.

B xoHme 2 um 3 cemecTpoB CTYACHTHI CHAIOT JK3aMEH. OK3aMeH MPHUHUMAETCS IO
9K3aMCHAIMOHHBIM OHMJIETaM, KaXKIIbIi M3 KOTOPBIX BKIIOYACT B CEOS OJJMH TEOPSTUUYCCKUI BOTIPOC H
Tpu 3a1a4n. Ha caMOCTOSATEIIBHYIO MOATOTOBKY K 9K3aMEHY BBIICISAETCS 3 THS, BO BPEMs MOJITOTOBKH
K 9K3aMEHY MPEeAYCMOTpEHa TPYIIOBasi KOHCYJIbTAIHS.

YueOHO-MeToaMYecKoe odecneyeHue
CaMOCTOSITe/IbHOI Pa0oThI CTY/IEHTOB MO AUCHUILIHHE

JU1st  caMOCTOATENbHOM paboThl OCOOEHHO PEKOMEHIYETCS HCIOJIb30BaTh  y4eOHYIO
JHUTEpaTypy, C MOIPOOHO pa30OpaHHBIMH PEIICHUSAMH 3a1a4. K TaKMM MOKHO OTHECTH CIIEAYIOIIHE
U3JIaHUS:
1 . OcHOBBI IporpaMMupoBanus: yueoHoe nocodue / O. B. Biacosa, H. I1. ®enorona, O. I1.
Sxumosa; Spoci. roc. yu-T uM. I1. I'. Jlemunoga. - SApocnasis: SApl'Y, 2019. — 83
2. OcHOBBI IporpaMMupoBanus: yaeonoe nmocooue / O. B. Bmacosa, H. I1. ®enorosa, O. I1.
Sxumosa; Spoci. roc. yu-T uMm. I1. I'. Jlemunoga. - SApocnasis: Apl'Y, 2021. — 72
3. SIpocnaBckue oauMnHazabl no uHGopmaruke : cOopHuk 3aaau ¢ pemenusimu / C. I'. Bomuenkos, I1.
A. Kopnunos, 10. A. benos, H. JI. amnui, B. A. Hukynun, H. U. 3aBoguukoBa, M., BUHOM.
JlaGopatopus 3Hanwmii, 2010, 405¢

[IpoBepky perieHuit 3aa4 1Mo pa3IMuHON TEMATUKE MOXKHO BBITIOJIHSITH Ha CIIEIMAIM3UPOBAHHBIX
wiatdopmax:

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

2. https://codeforces.com/

PexomMeHnyeTcst JONOTHUTENBHO MPOCITYIIAaTh OecIIaTHbIEe 00yJaronme Kypchl 1o si3piky C++ Ha
miatdopme Stepik

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

Taxxe mns mombopa y4eOHOM IMTEpaTyphl PEKOMEHAYETCS WCIOIb30BaTh IMUPOKHNA CIIEKTP
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