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1. HEJIM OCBOEHUA JUCHUIIJINHBI

Lenbt0 OCBOEHUS MUCHUIUIMHBI «SI3BIKM MPOrpaMMHPOBAHUS) SBIAETCS (OPMHUPOBAHUE Y
CTYZICHTOB 3HAHUN 1O NPUMEHEHUE CPEACTB OOBEKTHO-OPUEHTHPOBAHHOTO IMPOrPAMMHUPOBAHUS
BMECTE C peajau3alyel Ha JOCTATOYHO HU3KOM YPOBHE.

3anaun: - O0y4yeHHe CTYACHTOB OCHOBAM AaJTOPUTMHU3ALMK BBIYMCIUTENBHBIX IPOLIECCOB U

OOIIMM IPUHIIUIIAM TPOTPAMMHUPOBAHHS, TIPEACTABICHUS OCHOBHBIX CTPYKTYp MPOrPaMM U TaHHBIX.

- Cozmanne (yHIAMEHTAIbHOH OCHOBBI

nporpamMm Ajid BbIYUCIUTCIIBHBIX CUCTEM.

3HAHHIA,

- NI3yueHune OCHOBHBIX 3TAIOB penieHus 3a1a4 Ha DBM.

HEOOXOJUMOW TMpU MPOEKTUPOBAHUU

- 3ydyeHne CHHTAKCHYECKMX M CEMAHTHYECKUX KOHCTPYKLUN S3BIKOB IIPOrPAMMHUPOBAHUS

BBICOKOTO YPOBHS.

- OcBocHne CTYACHTAaMH OCHOBHBLIX ITPUEMOB ITPOrpaMMHUPOBAHHA THIIOBLIX 3aja4.

- N3yuenue ocobeHHOCTEN peanuzannu o0pabOTKH pa3InYHbIX TUIIOB IaHHBIX.

- [lomydyeHne HaBBIKOB IPOrpaMMHUPOBAaHUS Ha s3bIke CH++.

2. MECTO JUCLHUIIJIMHBI B CTPYKTYPE OIIOII
JucuumnuHa «SI3pIKM MpOrpaMMHpPOBAHUS» OTHOCUTCS K 4acTd, (Qopmupyemas Yy4YaCTHUKaMH
00pa30BaTeNbHbIX OTHOIICHUH.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUA 11O JUCIUIIJINHE

[Inanupyemble pe3ybTaThI

0o0y4yeHHUs1 10 AUCHMIUIMHE,

COOTHCCCHHBIC C

[UIAHUPYEMBIMU

pesynbratamu ocBoeHust OIIOII (koMmeTeHIUsAMU 1 HHIAUKATOPaMU JOCTHYKEHUS KOMIIETEHIUH )

dopMupyemblie [Inaaupyemsblie pe3ynpTaThl O0yUeHHS IO TUCIHUIDINHE, B HaumenoBanue
KOMIIETEHIIN A COOTBETCTBUU C HHAMKATOPOM JOCTHKEHUSI KOMIIETCHIINHU OLIECHOYHOTO CPEICTBA
(xom, comeprxanue WNHnukatop nOCTHXKEHUS PesynbTarel 00y4eHus mo
KOMIICTEHIIMH ) KOMIICTCHIINU TUCILIUIIINHE
(x00, codepaicanue UHOUKAMopa
IK-3 Crocoben | I1K-3.1 3naer mHCTpyMeHTapHid | 3namsb: OCHOBHBIE TecToBBIC BOIIPOCH
MPOBOJNUTh HAYYHO- | MATEMAaTHYECKOTO AHAIM3A | repepTIH B OOMACTH [MpakTuko-
HCCIIEIOBATENILCKUE U | JIUCKPETHBIX 00BEKTOB | . OpPHEHTHPOBAHHOE
OTIBITHO- cUcTeM PasBUTHS TEXHOJIOTHH 3aJaHue

KOHCTPYKTOPCKHUE
pa3paboTku mo
OTACNBHBIM pa3Jenam
TEMBI

[IK 3.2 YMeeT aHaMM3upOBaTh U
(hopMann3oBaTh MOMYUYCHHBIE Ha
MIPaKTHAKE i1 131 npu
WCCIIEIOBAHMAX PE3YyIbTaThl U
JIeNIaTh Ha ux OCHOBE
000CHOBaHHEIEC BEIBOJIBI

TIK 3.3 Bmageer HaBBIKaMH
MIPUMEHEHHS METOJIOB pPELICHUS
TEOPETUUYECKUX 3a/1ad B 001aCcTH
CXEMOTEXHUKH nudpoBbIX
YCTPOICTB

00BEKTHO-
OpPHUEHTHUPOBAHHOTO
MPOrPaMMUPOBAHUSL.
Ymemyw: craBuTh 3329y
pa3padaThIBaTh AITOPUTM €€
pelIeHust Ha COBPEMEHHBIX
OBM, ncnonas308aTh
COBpPEMEHHBIEC METOIBI
00BEKTHO-
OpPUEHTHUPOBAHHOT'O
MPOrpaMMUPOBAHUS TIPH
KOJUPOBAHUU




MPOTPAMMHBIX CHCTEM
pa3HoOro YpOBHS
CITO’KHOCTH.

Braoemys: meTogamu
MPOEKTUPOBAHUS OOBEKTHO-
OPHUEHTHPOBAHHBIX
pOTrpaMM, HaBbIKAMHU
paboThI C TEXHUYECKOW U
CIIPaBOYHOM JIMTEPATYPOM.

4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKOCTh TMCIUITIMHBI COCTABIISIET / 3a4ETHBIX €AMHHMII, 252 4acoB

TemaTnueckunii mjiaan
¢opma 00yueHus — ouHasi

KonraktHas padota DopMbl
oOyJarommxcs TEKYIIETO
C MeJIarOTH4YeCKUM KOHTPOJIA
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1 (C)i:{-OBbl JrOPUTMUIECKOTO fA3bIKa | o 12| 2 2 4 2 14
2 O0BeKTbI 3 (34| 1 1 2 |1 14
3 Cocrosinue, noBeJAeHHe ni g 45| 9 1 4 1 14
HHIMBUYATBHOCTH 00bEKTOB
4 Kaacest 1 PefiTHHT KOHTPOIDH
3 | 56| 2 2 2 15 |
OTHoleHUs MeKAY 00beKTaMHU 3 7-81 1 2 4 1 14
IIpocroe Hac/ie0BaHUE KJIACCOB 3 (9-10| 2 2 4 1 14
MHo:kecTBEeHHOE HacJIeJ0BaHHue 3 11-19 2 2 4 2 15 PeliTuHr KOHTpOINB
KJIACCOB 2
8 CpeacrBa MOBBIILICHUSA 1
HA/IeKHOCTH W YpoBHA aberpakuun | 3 [13-14 2 2 4 14
MPOrpaMMHpPOBAHUS
9 O0001eHHbIE KIIacChl 15-16 2 2 1 15
10 Ileperpyska oneparopoB ) 1 PeliTHHT KOHTPONB
17-1§ 2 2 15 |,
Bcero 3a 3cemectp: 18 | 18 36 144 | Dx3ameH
Hannuwne B tucunmmmne KII/KP Kypcosas
pabora
Htoro no gucnuiummue 18 18 36 144 JK3aMeH,
Kypcosas
pabota




Copep:xaHue JeKUHOHHBIX 3aHATHIH MO TUCHMILINHE
Pa3nen 1. OcHoBbI anropuT™MHuecKoro si3pika C++

Tema 1. OCHOBBI AJITOPUTMHUECKOTO si3bIKa CH+
[Ipumeprl npocredmux nporpamm. THIIBI JaHHBIX. JJMHAMHYECKOE pACIpPECIICHUE NaMATH.
JlononHuTENbHBIE ONIEpaTOphl NpucBanBanusd. MHcTpyknnn. @yHKIuH.

Paznen 2. OO0beKTHI

Tema 1. OOBeKTHI

PaccmoTpuM omnpenienenust HOHATUS OOBEKT C pa3HbIX Touek 3peHus. OObsABICHHE KIacCOB U
co3/anre o0beKTOB B Iporpamme Ha C++.

Paznen 3. CocrosiHue, MOBECHNUE W WHANBUIYATBHOCTh OOBEKTOB

Tema 1. Cocrosinue, NoBeeHNE U UHAUBUAYAIbHOCTh OOBEKTOB

Omnpenenenus MOHATUN COCTOSHUE, MOBEACHHE M WHIUBUAYATbHOCTH 00BEKTOB. [Ipumepsl
MIPOrPaMM.

Pasznen 4. Knnaccel
Tema 1. Kimaccer
Omnpenenenus nmoustus kinacc. Ob6o3HaueHue kinacca Ha s3pike UML.

Pazgen 5. OTHoOmIeHH MEX Ty O0BEKTaMH

Tema 1. OTHOIIEHUS MEXKTYy 00OBEKTAMU

Buapl otHOmeHuit Mexay oobekramu. HacnenoBanue. OTHOmICHHE acconurani. Buaumocts
Ha YypOBHE KJIacCcOB M Ha YypoBHe 00bekTOB. OtTHomeHue peanu3anud. OTHOIIEHUE
JIpY)eCTBEHHOCTH. OTHOIICHUE HATIOJTHEHUS.

Pazgen 6. IIpocroe HaciiemoBaHKEe KJIacCOB

Tewma 1. IIpocToe HacmeqoBaHUE KIACCOB

O6o3nauenue HacnenoBanuss B UML. Jlo6aBnenue moneit u metonoB. Ilepeonpenenenue u
yTOYHEHHE MEeTOJI0B. Tabnuia BUPTyalbHBIX MeT010B. OCOOEHHOCTH paboOThl C KOHCTPYKTOpaMU U
JNECTPYKTOpaMu. 3anpeT HacaeqoBaHus. Pa3nnuue NoHATHI «II0JKIACC» U «ITOATHUID.

Paznen 7. MHO>XeCTBEHHOE HacJICaJ0BaHUEC KJIaCCOB
Tema 1. MHOXXECTBEHHOE HacJIC€JOBaHUEC KJIaCCOB
HpI/IMepLI Iporpamm. HCOHpe)IeJ'ICHHOCTL B HAMUMCHOBAHUWMU. HOBTOpHO@ HaCJICJO0BaHUC.

Paznen 8. CpencTBa MOBBILIEHUS HAJISKHOCTH M YPOBHS a0CTpaKIMK IPOrpaMMHUPOBAHUS

Tema 1. CpencTBa NOBBIIIEHUS HAJISKHOCTH M YPOBHS aOCTpaKIMK IPOrpaMMHUPOBAHUS

ITorokoBsiit BBOJY/BEIBOA B C++. Ileperpyska omepaTopoB MOTOKOBOTO BBOJA M BBIBOJA.
Pabota c¢ daiinamu mocnenoBaresnbHOro Aoctyna. KoHCTaHTHBIE METO/bl, KOHCTAHTHBIE MOJIS W
OOBEKThI-KOHCTaHTHl. CTaTHUeCKWe METOAbl M cTaTHyeckue mosd kiacca. KoHCTpykTop
KOMMPOBAHUA M KOHCTPYKTOp MpeobOpasoBanus. PyHkuuu npeobpasoBaHus THIOB. OOpaboTka
uckiroueHui. Ilpocrpancrsa uMeH.



Paznen 9. O6001IEHHBIC KIACCHI

Tema 1. O000IIEHHBIE KIACCHI

OrHormenne HAIIOJIHEHMUS. Crenuanu3anms METOI0B 0000II[EHHOT0 KJ1acca.
3KBI/IB2L]I€HTHOCTI) THUIIOB. OTHOHIGHI/I?I Me)KZ[y O606H_ICHHI)IMI/I KJIaccaMu.

Paznmen 10. Tleperpy3ka omnepaTopos
Tema 1. Ileperpyska oneparopos

Orpanudenust Ha meperpysky omneparopoB. IIpumepst nporpamm. Ileperpysku omneparopos
JUIS TUIIOB, HE SBISAIOLIUXCS KilaccoM. DyHKIUA-ONEpaTOp KAaK yTHINTA, KaK METOJ KaKOro-Inbo

KJacca.
Conep:xanue J1a0OpaTOPHBIX 3AHATHI 1O JUCHHUILUIUHE

Pazgen 1. OcHOBBI anropuTMUYECKOTO si3bika C++

JlabopatopHast pabora Ne 1. M3yuenue ocHoB rpadpuueckoro unrepgeiica GDI B Microsoft
Windows. [Tony4uTs npencTaBieHne 0 paboTe ¢ HUM C HCIOJIb30BAaHHEM aITOPUTMHYECKOTO SI3bIKa
C++.

Paznen 2-4. O6bektel. CocTOosIHUE, IOBECHUE W WHIUBHIYAIbHOCTh 00BbeKTOB Kitacchl.
Jlabopatopnas  pabora Ne 2. H3ydyeHnme OCHOB  OOBEKTHO-OPHEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHNS HA aITOPUTMUYECKOM s13bIKe CH++.

Pazgen 5. OTHoOmIeHH MEX Ty O0BEKTaMH

JlabopaTopHas padota Ne 3. M3ydeHne ocHOB 00BEKTHO-OPUEHTHUPOBAHHOT'O
MIPOrPaMMHPOBAHUS HA aTOPUTMUYECKOM si3bike C++. [TomyunTs mpencraBieHne 00 opraHu3anuu
WHKATCYJISIIIAA, HACICIOBAHUS U TIOJIMMOphHU3Ma.

Paznen 6. [IpocToe HaciieqoBaHKE KIIACCOB
JlabopatopHas padora Ne 4. l3yueHne 0CHOB MHO>KECTBEHHOT'O HACJIeI0BaHUS KJIAaCCOB B
anroputMudeckoM s3bike C++. MccnenoBatb 0COOEHHOCTH BBINOJIHEHUS KOHCTPYKTOPOB U
JeCTPYKTOPOB MPHU UCHOIH30BAHIH BUPTYaJIbHBIX 0a30BbIX KJIACCOB.

Paznen 7. MHOXeCTBEHHOE HACJIEJOBAHHE KJIACCOB
JlabopatopHas padora Ne 5. M3yueHue cpecTB peaan3aluu acColUail MeXIy KiaccaMmH B
ANrOPUTMHUYECKOM si3bIKe CH++.

Paznen 8. CpenctBa moBbIlIeHHS HAIEKHOCTH M YPOBHS a0CTPaKIIUU MPOTPaMMUPOBAHUS
JlabopatopHas padora Ne 6. 3yuenue cpenctB 0000mIeH s K1accoB B sizbike C++.

Pasznen 9. O00011IEHHBIE KIIACCHI
JlabopartopHast pabota Ne 7. M3ydyeHune MexaHu3Ma meperpy3ku onepaTtopoB B si3bike C++.

Paznen 10. Ileperpy3ska oneparopos
JlaGoparopHas padora Ne 8. M3ydeHue mMexaHU3Ma CTaTUUYECKUX METOJOB M CTaTUYECKHUX

moJier Kiacca B sa3bike C++.



Conepmafme NMPAKTUYCCKHUX 3aHATHH 1O JUCHHUILINHE

Paznen 1. OcHoBBI anropuTMuyueckoro ssbika C++
[Ipaktuyeckas padora 1. OCHOBBI anropuTMHUYECKOTO si3bika C++

Paznen 2-3. O6wexTh1. CocTOsIHHE, TIOBEACHUE W MHINBUAYAIBHOCTE 00BEKTOB
[Ipaktuyeckas padora 2. OCHOBBI OmpeeneHus: 00bEKTOB B MPEAMETHOMH 00JIacTH.

Pazgen 4. Knaccer
[Tpaktuueckas padora 3. OcHoBbI co3ganus quarpamm UML.

Paznen 5. OTHoeHust Mex 1y oObeKTaMu
[Ipaktuueckas padota 4. OTHOIIEHUS MEXKTYy OObEKTaMHU.

Paznen 6. [TpocToe HaciieqOBaHHE KIIACCOB
[IpakTnueckas pabota 5. [IpocToe HacienoBaHKE KIIACCOB.

Paznen 7. MHOXeCTBEHHOE HACIeJOBaHUE KIIACCOB
[TpakTuueckas pabora 6. MHOKECTBEHHOE HACJIEIOBAHUE KJIACCOB

Paznen 8. CpencrBa noBbilIeHNs HAJIGKHOCTH M YPOBHS a0CTpaKIUU MPOrpaMMUPOBaHUS
[Ipaktuueckass pabora 7. CpemcTBa TOBBIIICHUS HAJASKHOCTH M YPOBHS aOCTpaKIUH

MIPOrpPaMMHUPOBAHUS

5.

Pasznen 9. O00011IeHHBIE KIIACCHI
[IpakTrueckas padora 8. OG0OIIEHHBIE KIACCHI.

Pazgen 10. Ileperpyska oneparopos
[IpakTuueckas pabota 9. [leperpyska oneparopos.

OINEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU,

MPOMEXYTOYHOM ATTECTAIIAU 110 ATOI'AM OCBOEHMS TUCIUATLINHBI
U YYEBHO-METOJINYECKOE OBECNIEYEHUE CAMOCTOSTEJIbHOM PABOTHI

MERrONE

CTYJIEHTOB

5.1. Tekyluii KOHTPOJIb yCIIEBAEMOCTH
Pelitunr-xkontposns Nel

Bomnpocsr
JupekTuBsl npenpoueccopa si3bika C++.
BerpoeHHble THIIBI 1aHHBIX B s13bIKe CH++.
Koncrantsl. MHMnManu3anus nepeMeHHbIX.
KoHcTaHTHBIE THUIIBI.
[Iepeuncisiemble TUIIBL.
CHUHOHHUMBI TUIIOB.



Apudmernueckue omnepaTopsl,
Jlornueckue onepaTopsl,
CTpyKTYypBL.
Tunu3upoBaHHbIE YKA3aTEIIN.
CchUIOYHBIHN THII.
Opranu3anus OTHOMEPHBIX 1 MHOTOMEPHBIX MacCHBOB.
CocraBHBIE OTIEPATOPHI TPUCBANBAHMUSL.
0. OnepaTropbl HHKpEMEHTA U JIEKPEMEHTA.

11. Omneparop BeTBICHUS.

12. Omneparop BbIOOpA.

13. Omneparop IUKIIA C MPEAYCITOBHEM.

14. Omneparop HUKJIA C MOCTYCIOBHEM.

15. Oneparop UTepaTUBHOTO IHUKJIA.

16. Omneparopbl 6€3yCIOBHOTO Tepexoa.

17. ®yunkmun B C++. CriocoObl iepeiayu mapameTpoB.

18. Tleperpyska GyHKITHIA.

19. TlporoTun QyHKIHH.

20. [abnoHbI QyHKITHIA.

21. Pekypcusi.

22. TlonsTre «0OBEKT» C pa3IMYHBIX TOUYCK 3PECHUS

[Ipumeuanue: B PK-1 TpeOyeTcs pemuth MaTpudHyIO 3a7a4y, IpeaycMaTpUBAIOIIYIO

OIMCaHUE U UCIOIb30BaHNe (PyHKUNMN, 3aMI0JIHEHHE MATPHUIbl 2-Msl crioco0amu (py4HOi BBOI U
TeHepaIys CIIy4yalHbIX YUCEN), pacdeT (BBIOOP) TPEOYEMBIX 1O YCIOBHIO 33/1a4U BEJTUWYHMH, BHIBO/T
MaTpHUIIbl M BEKTOpA U TUHAMUYECKOE pacIpe/iejieHHe MaMsITH ISl MaTPUILIbL.

ROoo~NoOA~®

Peittunr-koutponas Ne2
Bonpocsr

. O0BsABIEHHE KJIACCOB
. Co3nanue o0beKkTOB B mporpamme Ha C++
. CocTosiHne 00BEKTA.
. Haznauenus koHCTpyKTOpa
. Cr1oco0sI co3manusa o0beKTa
. IloBenenne oObEKTA.
. UHmuBUIyanbHOCTh 0OBEKTA.
. OTHOIIIEHHE UCTIOJIB30BAHUS MEXKTY O0bEKTaMU
. OTHOIIEHHE HACIIEZJIOBAHUS MEXIY KJIacCaMU
0. Konctpykrop xonupoBanus B C++.
11. Ileperpy3ka onepaTtopoB AJis TUIIOB, HE SBJISIOMIMXCS KIacCaMU.
12. Tleperpy3ka onepaTopoB AJisi KIIACCOB.
13. IToTOKOBBIH BBOX
14. ITOTOKOBBIIl BHIBO
15. OmmoOKu MOTOKOB.
16. Ileperpy3ka onepatopoB MOTOKOBOTO BBOJIA
17. TIleperpy3ka onepatopoB MOTOKOBOTO BBHIBOJA.

[Tpumeuanue: B PK-2 Tpebyercs pemuTh MAaTpUIHYIO 3371249y, MPEAyCMaTPUBAIOIIYIO
OIMCaHME U MCIIOJIb30BaHKe KiaccoB Vector u Matrix (marpuia). Kiaccel 10J1KHBI BKITFOUATh
TpeOyeMble TOJISl U METOIbl: KOHCTPYKTOPHI, IECTPYKTOP, 3aMOJIHEHUE MATPHUIIBI 2-MsI CIOCO0aMU
(py4HO¥ BBOJ U TeHEpaIysl CTy4aifHbIX YnCeN), pacdeT (BbIOOp) TpeOyeMbIX MO YCIOBHUIO 3a/1a4H
BEITUYHH, BBIBOJI MATPHUIIBI U BEKTOPA U JMHAMHYECKOE paclpe/ieieHne naMsTi st o0beKTa Kiacca
Matrix.

Boo~Nooa~wdE



Pelitunr-konTponapNe3

Bonpocsr
. HeompeneneHHOCTh B HAMMEHOBAHUU IIPY MHOKECTBEHHOM HACJIEIOBAHUU KJIACCOB.
. [IpoGnema nmoBTOPHOIro HAcIEeI0BAaHUS P MHOKECTBEHHOM HACJIEJOBAaHUU KJIACCOB.
BuptyanbHbie 6a30BbIe KIacChI.
Jlpy>keCTBeHHBIE KIacChl U (YHKIINU.
[I1ab10HBI KJIACCOB.
ArperupoBaHue 00bEKTOB, HHULIUAIN3ATOPbI TOJIEH.
MHO0KeCTBEHHOE HAcJIeJOBaHUE KJIaCCOB.

Omeparop this.
.Pabora ¢ ¢aitnamu nocnegopareabHoro gocryna B C++ cpecTBaMu NOTOKOBOTO
BBOJ1a/BBIBO/Ia. BUibI BBO1a/BBIBOIA.

9. Habop kmaccoB 1 00beKTOB IS (haiIIOBOr0 BBO/IA/BBIBOIA.

10. ®opmaTupoBaHHEII BEIBOJ B (paidil.

11. ®opmatupoBaHHOEe YTeHHE U3 (paiina.

12. TlocuMBONBHBIN (OPMATUPOBAHHBII BHIBOJI M BBOI.

13. JIBOWYHBII BBOJI/BBIBOJI YHCIIOBBIX JIAHHBIX.

14. O6bexTHbIN BBOJ/BBIBOJ. CoxpaHeHne 00beKTa B (aiiie.

15. O6wexTHBIN BBOA/BBIBOA. UTeHHe 00bekTa u3 (aiina.

16. OOBeKTHEIN BBOA/BEIBOA. UTEHHE W 3alMCh HECKOJIBKUX OOBLEKTOB.

17. . KoncrautHble METOALI 1 KOHCTAHTHBIE TTOJIS.

18. . Cratuueckue METOObI U CTATUYECKHE I10JIA KJIacca.
[Ipumeuanue: B PK-3 tpebyercst pemmth 3a1ady, mpeaycMaTpUBAIONIYIO OMMMCAHUE M MCIIONIH30BaHUE
KJIACCOB M MX HACJIeJJOBaHME, BKIIOYAIONIYI0 TpeOyeMble MOl U METOJIbl: KOHCTPYKTOPBI, JECTPYKTOP.
B 3amage HeoOxommmo co3maTh (ailyi, coaepiKamuidi 3K3eMIUIApPHI KJlacca, W BBIMOJHUTH  TOWCK
AK3EMILISPOB, YAOBIETBOPSIOUIUX 3aJaHHBIM TPEOOBaAHUSM.

N

© NG oA W

5.2. IIpomMe:kyTOUYHAas aTTeCTAMS 110 UTOTaM OCBOEHUS AUCLUTLIHHBI
[IepeueHs BOpPOCOB K 3K3aMEHY

Hupektussl npemnponeccopa C++.
BceTrpoennsbie Tunbl gaHHbix B C++.
KoncranTsl. MHUIIMaNn3anus nepeMeHHbIX.
KoHcTaHTHBIE TUIIBL

[lepeuncisiemble TUIIBL

CUHOHUMBI TUIIOB.

Apudmernueckue omnepaTopsl,
Jloruueckue onepaTopsl,

. CtpyKTyphl.

10. TunusupoBaHHbIE yKa3aTeu.

11. CcbloyHbIi THII.

12. Opranusanust 0OlHOMEPHBIX U MHOTOMEPHBIX MAaCCHBOB.
13. CoctaBHble oniepaTopbl IPUCBaUBAHUS.

14. OnepaTopsl HHKPEMEHTA U IEKPEMEHTA.

15. OnepaTop BEeTBICHHUS.

16. OnepaTop BBIOODA.

17. OnepaTop LMKIa ¢ IPEayCIOBUEM.

18. OnepaTop nuKIia ¢ MOCTYCIOBHEM.

19. OnepaTop UTEpaTUBHOIO IIUKIIA.

20. Oneparopsl 0€3yCIOBHOTO MEPEX0a.

21. @ynkmun B C++. CriocoObl nepeayn mapamMmeTpoB.

CoNo~LWNE



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.
o1.

52.
53.
54,
55.

56.
S7.
58.
59.
60.
61.
62.

[eperpyska GpyHKIUH.
[IpoToTun QpyHKIUH.
[Habmonb! GyHKITUH.
[ToHsTHE «OOBEKTY» C PA3TMUHBIX TOYCK 3PCHUS
OOBsBIICHUE KIACCOB
Cosznanne 00beKTOB B porpamme Ha C++
CocrosiHNE 00BEKTA.
Ha3nauenus KoOHCTpyKTOpa
CnocoObI co3/1aHust 00BEKTA.
IloBenenue oObeKTa.
NunuBuyanbHOCTh OOBEKTA.
OTHOIIIEHHE UCTIONB30BAHMS MEX Ty 00BEKTaMHI
OTHoOUICHHE BKIIOUEHUS MEXKTy 00BEKTaMU
OTHoIeHHE HACIIeIOBAaHUS MEXTy KjlaccaMu
[Iepeonpenenenue MeTo10B — BUJBI.
Tabnuiia BUPTyaJbHBIX METO/IOB
OcobenHocTr paboThl C KOHCTPYKTOPAMU U JIECTPYKTOPAMH TPH HACIEI0OBaHUN.
VYTOYHEHHNE METOOB.
®opMBbI HACIEAOBAHUS.
OTHOIICHHUE MCTIONB30BAHUS MEXTY KJIacCaMU
Koncrpykrop konupoBanus B C++.
[Teperpy3ka onepaTopoB IJisl TUIIOB, HE ABJISIOMIMXCA KJIAaCCaMH.
[Teperpy3ka onepaTopoB AJisl KJIACCOB.
TIoTOKOBEBIN BBOJ
TI10TOKOBEIN BEIBOJ
[Teperpy3ka onepaTopoB MOTOKOBOI'O BBOJA
[Teperpy3ka onepaTopoB MOTOKOBOI'O BBIBOAA.
MHoOXeCcTBEeHHOE HacjIeIOBaHHE KJIACCOB.
HeonpeneneHHoCTh B HANMEHOBAHUY MPYU MHOKECTBEHHOM HACJI€IOBaHUHU KJIaCCOB.
[IpobremMa TOBTOPHOTO HACJIEIOBAaHUA TP MHOKECTBEHHOM HACJICJIOBAHMHM KJIACCOB.
Bupryansabie 6a30BbI€ KJIACCHI.
Jpy>XecTBeHHBIC KJIACChl U (DyHKIIHH.
I11aG0HEI KJIACCOB.
ArperupoBaHrue 00beKTOB, HHHIIHAIU3ATOPHI TOJICH.
PaGora c¢ aiinamu mnocnemoBatenbHOro jgoctyma B C++  cpeactBamMH  TIOTOKOBOTO
BBOJIa/BBIBO/IA.
KoHcTanTHBIE METONBI M KOHCTAHTHEIC MOJIA.
CraTtudeckue METOAbl ¥ CTAaTHUYSCKHE I10JIS Kilacca.
CBs3b OCHOBHBIX ATAIlOB )KU3HEHHOTO IIMKJIA POIrPAMMHOT0 CPEICTBA.
Dransl NPOSKTHUPOBAHUS (CO3JaHMsI) MPOrPAMMHOTO CPECTBA.
[IpoGnemb! ipu pa3zpabOTKe CIOKHBIX MPOTPAMMHBIX CPEACTB.
CrpaTteruu npoeKTUPOBAHMUSL.
OcHoBHble AuarpaMmsl (/) mpu 00bEKTHO-OPUEHTUPOBAHHOM MOAXO/IE:

- AuarpaMmsbl KiIaCCOB U OTHOIIIEHUH HaCJICA0BaHUA,
- AuarpamMmabl OTHOIIICHUH HCIIOJIb30BaHUA,
- AuarpamMmbl O6’[>CKTOB;

[Ipumeuanne: B  oSk3aMeHanoHHOM  OumijieTe  Jaercs — 3ajada, HOpeaycMaTpHUBaromas
UCIOJIb30BaHUE MIA0JIOHOB KJIACCOB, MapaMeTPH3alllIo0 KJIACCOB, MEPerpy3Ky OmepaTopoB U paldoTy c
daitnamu.

5.3. CamocTosiTe/bHAs1 padoTa 00y4arouierocs.



[lenpro caMOCTOSTEIBHON PabOTHI SBISIOTCS (OPMUPOBAHUE JTUYHOCTH CTYACHTA, Pa3BUTHE
€ro CIIOCOOHOCTH K CaMOOOYHYEHHUIO U TIOBBIIIICHHIO CBOETO MPO(HECCHOHAIBHOTO YPOBHSI.
CamocTosiTenpHast paboTa 3aKITI09aeTCs B U3YUYCHHH COJCPIKAHUS TEM Kypca M0 KOHCIIEKTaM,
ydeOHMKaM U JIOTIOJHUTEIBLHON IUTEpaType, MOATOTOBKE K JIA0OPATOPHBIM U MPAKTHYCCKUM
3aHSTHSIM, BBITIOJHCHUH KypCOBOH pa0OThI, OPOPMIICHUU JTA0OPATOPHBIX PadOT M MOSCHUTEIHLHOU
3aIHUCKH K KypCOBOM paboTe, MOATOTOBKE K pyOSKHBIM KOHTPOJISIM, K SK3aMeHY.
[lepeuens Tem nst CPC
CBoiicTBa 0OBEKTOB.
Buel B3aumoneicTBust 0OBEKTOB.
[TpoGieMbI TP MHOKECTBEHHOM HACJICIOBAHUU KJIACCOB.
[TapameTrpu3zaiust 00001IEHHOTO KJIacca pa3TuIHBIMUA TUTIAMH JTAHHBIX.
[Tapamerpu3zanus 0000MEHHOTO KJIacca THITAMH JAHHBIX, BBEJICHHBIX TI0JIb30BATEIICM.
Huarpammer UML.

ogakrwdpE

Tembl KypcoBoii paGoThl.

Bapuant 1. "DnexktpoHHas maxmaTtHas 1ocka’

TpeGyercst co3aaTh MPOrpaMMHYIO CUCTEMY JJISl UTPHI B IIaXMAThI IBYX UTPOKOB. YTIpaBJeHHE
(burypamu ocyIecTBIsIeTCs ¢ KJIaBUATYPhl: KYpCOPOM yKa3bIBaeTcsl GUTypa, MOITBEPIKIAETCS ee
BBIOOp, TIOCJIEC YETO YKa3bIBACTCS KIIETKA, B KOTOPYIO 3Ta (hurypa nepememiaercs. Eciu B meneBoit
KJIeTKE HaXoAuTcs (purypa NpoTUBHUKA, TO OHA yjansercs ¢ nojsi. urypel 0HOTO 1[BE€Ta HE MOTYT
YHUUTOXATh ApYT Apyra. GUrypbl 4epHoro u 6€10ro 1BeTa MOTyT JIBUTAThCS TOJIBKO MO OYepeaH,
OYEPETHOCTh X0/Ia MOKA3bIBACTCA COOTBETCTBYIONIEH HAAMKUCHIO. JJoMKHA KOHTPOIMPOBATHCA
MPaBUIIBHOCTh MEPEMEIICHUS Pa3IMYHbIX GUTYp (CIIOH - 110 AUArOHAIH, Ja/bs - IO TOPU30HTAIHU U
BEPTUKAIH H T.1.).

OcTanbHble TOHKOCTH IaXMAaTHOM Wbl (HamaJeHue Ha KOPOoJIsl, POKMPOBKA U T.I1.) B 3TOM NpUMEpE
MO>KHO OIYCTUTh. OMmO0UHbIE NEHCTBUS UTPOKOB COMPOBOXKIAIOTCS TEKCTOBBIMH COOOIICHUSMH.

Bapwuant 2. "OnexktpoHHas A0cKa ISl UTPbHI B MIAMIKA"

Tpebyercst co3aaTh MPOrpaMMHYIO CUCTEMY JJISl UTPBI B LIAILIKK IBYX UTPOKOB. YIIpaBJIeHUE
[IalKaM# OCYIIECTBIISIETCS C KJIaBUATYPhl: KypcOPOM yKa3bIBAaeTCs IIAIIKa, TOATBEPKAACTCS €€
BBIOOD, MTOCJIE YETO YKa3bIBAETCS KIIETKA (B COOTBETCTBUHU C IIPABUIIAMU 3TOM UIPHI - IO AUATOHATIN
BIIEpE), B KOTOPYIO 9Ta IIanika nepemeniaercs. LleneBas kineTka gomkHa ObITH CBOOOIHOM.
PeanuzoBath "chenenue" maliku MPOTUBHUKA, PACTIONOKEHHOU criepeau u c3anu. [lpu goctmkenun
MIPOTUBOMOJIOKHOM CTOPOHBI JOCKH IAIIIKa MPEBPAIAETCS B JAMKY C COOTBETCTBYIOIIUMU
MIpaBUJIAMU MIEPEMEIIECHHS U B3ATHS IIAIIEK TPOTUBHUKA. B3siTHe HECKOJIBKUX IIalleK IPOTUBHUKA
MOJPSA U JPYTHE TOHKOCTU UTPBI MOJKHO OITyCTHTb.

Bapuanrt 3. "[Ipubop mist uccieoBaHuss ONTHYECKUX MPUOOpOB"

DTO 3a/1aHue ABISIETCS YIPOIIEHHBIM BapuaHTOM npumepa u3 [byu]. Moaenupyercst yctaHOBKa,
COCTOSIIIAs U3 UCTOYHHKA CBETA, ONTUYECKOTO CTONA (JIMHEHKA C IeTeHUSMH, MTOKA3bIBAIOIIMHU
paccTosiHue OT UCTOYHHUKA) M Habopa U3 YeThIpeX JUH3 (JIBe - cOOMparoIIre U ABE paCCEHBAIOIINE) C
Pa3TMYHBIMU (POKYCHBIMH paccTOSHUAMU. DyHKINS MOAETH - U300paKEHUE MyTH JIydeH,
MPOXOASAIINX Yepe3 JMH3bI, PACIIOJIOKEHHBIE HAa ONTUYECKOM ckaMbe. [loap30BaTens JOKEH UMETh
BO3MOHOCTB BBIOOpa MPOU3BOIBHOTO YHCIIA JIMH3 U3 UMEIOIIUXCS U YCTAHOBKH WX Ha OMTHYECKOM
CKaMbe B Pa3IMYHBIX MO3UIHIX. KpoMe TOro HCTOUHUK CBETa MOXKET OBITh MIEpEMEIIICH B
BEPTUKAIILHOM HAMPABIICHUH.

Bapuant 4. MHOrOOKOHHBIN TEKCTOBBIN PEAAKTOP

Pe3ynbpTaToM BBIMOTHEHHS JAHHOTO 33JIJaHUS JOJDKEH OBITh TEKCTOBBIN peAaKkTOp, pean3yomui
cienyomye GyHKIUU: YTeHHEe TeKCTa U3 (aiiia, 3amuch TeKCTa B (aiill, MepeKIrOYeHIe MEXIY
OKHAMHU, YAAJICHUE CUMBOJIOB KJIABUILIAMU PEAAKTUPOBAHUS, IEPEMEILLIEHUE Kypcopa K



MIPOU3BOJILHOW TIO3HMIIMHU HA YKPaHE, BBIICICHNE CTPOYHOTO OJI0Ka, YJaJleHHe CTPOYHOro OJI0Ka B
"kapMmaH'" ¥ BOCCTAaHOBJIICHUE CTPOYHOTO Osioka u3 "kapmana". J{7s yrpoieHus peann3aniui MOXHO
CUHMTATh YTO pa3Mepbl OKHA HE MPEBBIIIAIOT Pa3MEPOB dKpaHa JIUCILIES.

Bapuant 5. Tabnuunsliii nmporeccop

Pe3ynbraToM BBITOTHEHHS JAHHOTO 33JaHUS JOJDKEH OBITh TAOIMYHBIHN MPOIECCOp, PEATH3YIOMINN
creayromue QYHKINUN: YTeHUE TaOIHUIIBl 3 (aiiia, 3amuch TaOIUIBl B (aiil, mepeMelieHue Kypcopa
110 KJIECTKaM Ta6JII/IIlI)I, 3aIllUChb B KIICTKY YUCJI4, 3aIIUCh B KIICTKY TCKCTA, 3allUCh B KJIICTKY CCBLJIKU Ha
JPYTYIO KIETKY, 3aMCh B KIIETKY (DYHKIIMH CYMMHUPOBaHUs 0JIOKa KJIeTOK. [Ipy Kak oM N3MEHEHUN
COJIEP’KUMOTO KJIETOK BCs TabyuIa JOJKHA IepecuuThiBaThes. [lpuaepxuBaThcsi CXeMbl 1uanora u
CHHTAaKCHCa 3aMnceil MpUHATOTO B TabarmaHoM nporeccope Lotus 1-2-3. /s ynpormienus
pcairsan MOXHO CUUTATh, YTO Pa3sMEPhbI Ta6J'H/IIH>I HC IIPCBBIIIAIOT pa3MEpPbl OKpaHa AUCIIIICA.

Bapuant 6. Urpa "YnaB u kposnuku"

[IpsiMmoyroapHOE UTPOBOE I0JIE COCTOUT U3 KJIETOK. B MyCThIX KieTKax ciay4yailHbIM o0pa3om
poxknarotcs "kponuku". "YaaB" nepBoHauaIbHO COCTOUT U3 OJHOM KJIETKH (TOJIOBHI),
pacrnoioKeHHOH B IIeHTpe moJst. [Ipu mepBoM HaxkxaTHH JTFOOOW yIPaBJISIONIEH KIABHUIITN
(ympasiisironiye KJIaBUIIM - KJIABUIIM CO CTpenkamu) "ynaB" HaYMHAET IBUraThCs B
COOTBETCTBYIOLIIEM HanpasieHUH. [Ipyu mpoxoxaeHnH KIEeTKH ¢ "KpoinukoM' nnuHa "ynasa”
YBEJIMUMBAETCS HA OJHY KJIeTKy. HaxaTusiMu Ki1aBUIll U3MEHSETCS HalpaBiIeHUe TBUKEHHS TOJIOBBI
"yaaBa'". 3a mpenenamMu Mol 0TOOpaXkaeTcs KOJIMYECTBO "KpOIMKOB' Ha mosie u JymHa "ynasa". [lpu
nomnajanuy "ynaBa" B Kpaid UTPOBOTO MOJIS UJIM B CBOM XBOCT UT'Pa OCTAHABIIUBAECTCS.

Bapuant 7. "Conneunasa cucrtema"

Mogaenupyercsi IBUKEHUE MJIAHET B COJIHEUHOW CUCTEME U MPOXOKICHUE KOMET uepe3 Hee. B
YIPOIIEHHON MOJIENIN HE CleAyeT coOM0AaTh peajibHble MPONOpLHUH pa3MepoB ianet, CoyHna u
paccTOAHUN MEXAy HUMH. B maHHOW MOJIENM BCE TUIaHEThI ABMKYTCA BOKpYT CoJiHIa B OAHOM
IJIOCKOCTH HO € pa3HOM CKOpOCThIO. Y TiaHeT, CoNHIIAa M KOMET €CTh OIpe/IeJIeHHbIE pa3Mephl U
Macca, MpornopIMoHaAIbHAS KyOy JTUHEHHOro pazmepa. B omnom u3 yrioB "CoslHeUHO# CUCTEMBI" B
CIIy4aiiHbIe MOMEHTBI BpEMEHU I'eHEPUPYIOTCS KOMETBI, JIETSIINE B IPOU3BOIHHOM HapaBICHUU.
Komera u miaHeTa npectaoT CyIiecTBOBaTh MPU CTOIKHOBEHHUH. [Ipy CTOIIKHOBEHUN KOMETHI C
CounHieM ncYe3aeT TobKo kKoMeTa. Ha KoMeThl IeiCTBYIOT crjibl IpUTsKeHus rianeT u CoJHIa B
COOTBETCTBUU C 3aKOHOM BCEMHUPHOTI'O TSATOTEHHUSI, YTO U3MEHSET UX Tpaekropuio. Komera
BhIIIEAIIAs 32 npeesbl "CoIHEUHOM CUCTEMBI' MCYe3aeT Ha Bcerjia. Y KOMET €CTh XBOCT,
HalpaBJIEHHbII B cTOpoHY OT ConHIa. YnpaBieHre MOJEIbIO - IPY TOMOIIY KJIABUIIL: HAYaTh,
3aKOHYUTD.

Bapuant 8. Urpa "XKuzup"

KomnoHeHTaMu KJ1eTOYHOro aBTOMAaTa SIBJISIOTCS KIETKH (4eiku), 00pa3yroliue NpaBuIbHYO
JIBYMEpHYIO perieTky. Kaxaas kiaeTka mpuHUMaeT 3HaueHne U3 MHOXKecTBa {"HexxuBas", "»kuBas'"}.
3Ha4yeHUs BceX KJIETOK aBTOMAaTa OJIHOBPEMEHHO OOHOBIISIIOTCS IIPU KaX/10M "THKaHbe 4acoB" B
COOTBETCTBUU CO CJIEAYIOIINUM ITpaBuiioM. Ecin y sxuBoi kineTku umeercs MeHee N1 KuBBIX
coceiel, To oHa rnorudaer ot oguHodecTBa. Eciu y sxuBoit kieTku 6onee N2 KUBBIX coceliel, TO
oHa norubaet ot nepenaceneHus. Ecnu y HexuBoil kinetku ot N3 10 N4 xuBbIX cocejieil, To B Heil
MOSIBJISIETCS JKUBas KieTKa. JKuBast KJIeTKa BBIJEISAETCS [IBETOM B COOTBETCTBUU C KOJIMUYECTBOM
XKUBBIX cocenell. [locnenoBaTenpHOCTD BBIIOIHEHUS caeaytonias: B auainore 3agarorcs N1, N2, N3;
IIPY MIOMOILIM Kypcopa Ha IyCTOE M0JIE PacCTaBIISIOTCS XKUBBIE KIIETKU; JaeTCsd KOMaH/a Havaia
KU3HEHHOTO LIUKJIA; IPU HE0OXOAUMOCTH MPOLIECC MOKET OBITh MPUOCTAHOBJIEH WM BBITIOJIHEH I10
maraM. OMH U3 BapuaHTOB NapaMmeTpoB Urpbl: N1=2, N2=3, N3=N4=3.

BapuanTt 9. Urpa "Ky6uku-nepeseptoimu"



OnuHakoBbIe KyOHKH JIeXKAT B PSMOYTOJIbHOM KOpoOke. Kakpiit KyOuK OKpaIlleH B IIEeCTh LIBETOB,
110 yucity rpaseil. /lHo kopoOku pa3zaeneHo Ha KBaapaTsl. B kaxx1oM KBajpaTe, KpOME OJJHOTO,
JISKUT 1O KyOHKY. 3a c4eT CBOOOAHOM SUSHKN KyOMKH MOXKHO MOCJIEIOBATEIBHO ITEPEKaThIBATh U3
KBaJpaTa B KBaipaT. BeIHUMaTh U IepeBOpaunBaTh KyOHKH HE pa3pemaercs. B ucxomnom
COCTOSIHUU LIBETHbIE TPaHH KyOUKOB pacIojararTcs 0OJAUHAKoBO. B rosoBoiomke Tpedyercs
M3MEHUTH LIBET BEPXHUX I'paHeil KyOMKOB Ha J1000i1 Ipyroi BeT, HarpuMep, ¢ OEJI0ro Ha CHH M.
[Ipu 3TOM 11BETa OOKOBBIX IpaHEl KyOUKOB JIOJIKHBI ObITh OPUEHTHUPOBAHBI OJIMHAKOBO.
[Tosib30BaTenp AOKEH UMETh BOSMOXKHOCTh YKa3bIBaTh KypCOPOM I€peKaThIBa€Mbli KyOUK,
BO3BpallaTh X0kl HA JIIOOYIO INIyOHHY, BOCCTAHABINBATH HAYaJIbHOE COCTOSHUE UTPBI.
Bo3HUKHOBEHHKE 1IETIEBON CUTYallMH JOJIKHO COIIPOBOKAATHCS COOTBETCTBYIOLUIMM COOOLICHUEM.

Bapuant 10. "Tpenaxep TeHHucucra"

Tpenaxep npencraiseT coboit KOMHaATy ¢ Tpems creHamu (B ¢popme Oyksbl I1) y Brixosa KoTOpoi
HAXOJUTCSI TEHHUCUCT. TEHHUCUCT MOXKET 10/1aBaTh MSYM B IPOU3BOJILHOM HallpaBieHUU. Msauu
OTpaXkaroTcsl OT CTeH. TEeHHUCHUCT MOKET OTpa)kaTh MSYM JBUTASICh TOJIBKO MONepeK Bbixoa. B
rpolecce Urpbl (PUKCUPYETCs YUCIIO MsUel, MOJaHHbIX TEHHUCUCTOM U YKCJIO MPOIYIIEHHBIX
MsYei.

Bapwuanr 11. Urpa "Aprunnepuniickas ay3is"

Ha nmoBepxHocTH, UMEIOIIIEH IOMaHHBIHN penbed pacnosiaraeTcs ABa apTHILICPUHCKUX OPYAHSL.
[Tonb30BaTens MOXKET YIPABJIATH HAIIPABJIEHUEM BBICTpEa M HAYAJIbHON CKOPOCTbHIO MOJIeTa
cHapsa Ajs Kaxa0ro opyaus. Tpaekropus cHapsiia COOTBETCTBYET MPOCTEHIINM OaJIITUCTUUECKUM
cooTHoeHusIM. KonndyecTBo CHapsAI0B JUIs KaXA0T0 opyausi orpannyeHo. Mrpa 3akaHunBaeTcs pu
MOMalaHuy CHapsAaa B OJJHO U3 OpYAMiA, 1100 KOT/1a 3aKOHYMIIUCH Bee cHapsiibl. CHaps bl
YHUUTOXKAIOTCSI IPU CTOJIKHOBEHUH MEXAy COOOM, TM00 MpH MaleHUU Ha 3eMHYIO [TOBEPXHOCTh. B
nudposoit hopme PUKCUPYETCS KOTHMUESCTBO OCTABIIUXCS CHAPSIIOB IS KaXKJI0TO OPYIUSL.

BapuanTt 12. MoaenupoBaHue nNoBeICHUS CTaja KUBOTHBIX

Ha tepputopuu jieca B XaOTHYHOM TMOPSAKE PACTIONOKEHBI IEPEBhS U )KMBOTHBIC. Ha oHOM 13
KpaeB Jieca HaxOJIUTCS KOPM JIs >)KUBOTHBIX. Bo BpeMst IBH)KCHHSI Ha )KMBOTHBIX JICHCTBYIOT /1B
CTUMYJIA: TIOCTHKEHUE KOpMa B CTpeMJIEHUE OBITh OJIM3KO APYT K Apyry. Ecim )KuBOTHBIE
OKa3bIBAIOTCS OJIMDKE IPYT K APYTY OMPENeIEHHOTO KOM(DOPTHOTO pacCTOSHUS, TO OHH CTPEMSTCS
pasoiituchk. Eciu >kMBOTHOE IPUOJIMIKACTCS K JIEPEBY, TO Y HETO BO3HUKAET JKEJIAaHUE OTOJIBUHYThCS
oT npensaTcTBusi. Heo0X01uMO BBIIOTHUTH UIMHUTAIIUIO IBUKEHUS CTaZa K KOPMY.

Bapuant 13. [lemorpaduueckas moaeins "3aifibl 1 BOJIKA"

Ha HexoTopoii TeppuTOpHH Xa0TUYECKU ABUTAIOTCS 3allIbl U BOJIKH, IPHYEM BBIINTH 3a Mpeeibl
3TOU TEPPUTOPUU OHU HE MOTYT. ECIu BOJIK CTAJIKMBAETCS C 3alIIEM, TO OH €ro ChelaeT. 3asiil
YMHUPAET OT CTApOCTH B 33JJAHHOM BO3pacTe. 3a BpeMsl )KM3HU Yepe3 paBHbIC MPOMEKYTKH BPEMEHU
Ka)XJIbIH 3as1] pO>KJaeT elle 0JHOro 3aiiiia. Bolk ymMmupaeT oT cTapocTu cO CBOEH 3aJaHHOM
MPOJIOJKUTENIBHOCTBIO )KU3HU. ECii BOJIK B Te€UEHHE HEKOTOPOTO0 BPEMEHH HE ChEIAaeT 3aiilia, TO OH
YMHUPAET OT rojiofia. Yepes paBHbIE TPOMEKYTKHA BPEMEHH BOJIK POK/IAET €LIe OJTHOTO BojKa. B
HaYalbHBII MOMEHT BPEMEHH 3aiIIbl U BOJIKM UMEIOT CIIy4aiiHBIM 00pa3oM BbIOpaHHBIN Bo3pacT. B
MpoLIecCe MOJEIUPOBAHMUS CIIEAYET 0ToOpaXkaTh B IIUGPOBOH (hopMe KOIMUYECTBO 3aHIIEB U UX
CpeIHUI BO3pacT, KOJIMYECTBO BOJIKOB M UX CpeHMI Bo3pacT. [Ipu nHunnanm3anum npouecca
MOJIEJIMPOBAHUS YKa3bIBAIOTCS MMapaMeTPhbl MOJICTUPOBAHUS: HAUaJIbHOE KOJIMYECTBO 3aMIIEB,
HayaJbHOE KOJMYECTBO BOJIKOB, MPOAOKUTEIBHOCTD KU3HH 3aH1EB, MPOJAOKUTEIBHOCTD KU3HU
BOJIKOB, MHTEPBAJ MEXKAY POXKICHUEM 3ai1I€B, MHTEPBAJl MEXK/y POKJIEHUEM BOJIKOB, HHTEPBAJ
YKU3HU BOJIKA MOCJIE ChEeICHUSI OCIEIHETO 3ailia.

* Bapuant 14. Mozenb ropoJICKOro TpaHCIIOPTHOTO JABMKEHUS



PaccmarpuBaercst mepekpecTok AByx jgopor. Kaxkas nopora IMeeT JIB€ TOJIO0CHI ABIKEHHS B OJTHY
CTOPOHY U JIB€ - B Apyryio. Ha nepekpectke ycranoiieH ceetodop. Uepes paBHbIE TPOMEKYTKH
BPEMEHH C OJIHOM CTOPOHBI CBETO(Opa 3aKUTAETCS 3€JICHBIN CBET, a C TPEX OCTABIIMXCS CTOPOH
yCTaHaBJIMBAETCS KpacHbIN cBeT. Ha noporu cimydaiiHeiM 00pa3oM 3ae3KaloT TPaHCIIOPTHHIE
CpeICTBa IBYX BHJIOB: aBTOMOOWIIH (C OOJIBIIION CKOPOCTHIO) M TPOJUICHOYCHI (¢ MaIOi CKOPOCTHIO).
TposnelOycel eayT TOJIBKO MO MPaBoi MOI0ce. ABTOMOOMIM MOTYT JIBUTAThCs IO JIFOOOH ToJIoce.
Ecmu nepen aBToMOOMIIEM OKa3bIBAaETCS TPOILIEHOyC, TO aBTOMOOMIIb TIEPEXOIUT HA JIEBYIO CTOPOHY
(coepmaer 00roH). Eciii aBTOMOOMIIb IBMXKETCS 110 JIEBOM CTOPOHE, a CIpaBa HET Tposuieiidyca, To
aBTOMOOWMIIb IEPEXOIUT Ha MPaBYIO CTOpoHY. Ha nmepexpecTke TposuieiOychl ABHKYTCS TOIBKO
IpsIMO, @ aBTOMOOWIIN C paBHOW BEPOSITHOCTHIO MTOBOPAYMBAIOT B JIIOOYIO CTOPOHY (HO HE Ha3an).
TpancnopTHOE CPeICTBO HE MOXKET JBUTATHCS, €CJIU MEepe]] HUM KPaCHBIN CBET CBEeTO(Oopa UiTH
JPYyroe TPaHCIIOPTHOE CPEJICTBO, KOTOPOE HENTb3s 00OTHATb.

Bapuanrt 15. "Bocemsb dep3zeit"

Nwmeercs maxmaTHas nocka. [lonb3oBaTensb BbICTaBIsSET HAa Hee BoceMb ¢ep3eil. [lonb3oBarento
BBIJIAETCSI COOOIIEHHUE O JIBYX CHUTYalMsIX: XOTsI Obl OJIUH U3 (pep3eil oka3pIBaeTCA MO yIapoM
npyrux ¢ep3eil, Hu ouH (ep3b He HaX0IUTCs Mo yaapoMm apyrux depseit. depsu, Haxoasuecs
MOJ1 y1apoM, U Gep3H, He HaXOAAILIUeCs O/ yIapoM, JOJKHBI ObITh TOKa3aHbl Pa3IMYHbIMU
useramu. [Ipu momoru Kypcopa nosnb3oBaresns nepementaet ¢ep3seit no noito. JIBa gpepsst He MOTyT
OBITh PACIIOJIOKEHBI Ha OIHOM moJe. JlomkHa ObITh IPEeyCMOTPEHA BO3MOKHOCTh BO3BpaTa X00B
Ha IPOU3BOJIBHYIO INIYOHHY M UX TIOBTOPHOTO BBITIOJTHEHMS.

Bapuant 16. [TpoxoxaeHne KOHEM IaXMaTHOW JIOCKU

Peanuzyercs cnenyromias urpa. iMeercs maxmatHas nocka. KypcopoM Ha JOCKe yKa3bIBaeTCs
HayaJlbHOE MOJIOkKEHHE KOHS. J[anee KypcopoM yKa3bIBaeTcsl CleayIollee MoJ0KEeHNE KOHs, B
COOTBETCTBUU C MPABUJIAMU X0Jia TaHHOM maxMaTtHoi gurypsl. Urpa 3akiitoyaeTcst B TOM, 4TOObI
MIPOWTH BCIO IIAXMAaTHYIO JIOCKY, HU pa3y He Momnajas JBax/abl B 0JIHY KJeTKy. Eciu nmonb3oBarens
MIBITAETCS BBIMIOJIHUTH XOJ1 HE M0 IMpaBUIaM WM IOMECTUThH KOHS Ha KIIETKY, KOTopas yke Oblia
MpoMJIeHa, TO BBIIACTCS NMpeaynpeauTenbHoe cooouienue. [lonp3oBaremnto npenocrapiseTcs
BO3MOXHOCTh OTMEHUTH JIF000€ KOJTMYECTBO NPeablIyIuX Xo10B. Eciu Bce KileTKku mMponeHbl, TO
TI0JIb30BATENIO BbIIAETCS MO3/ApaBieHue. Eciiu BO3HUKAET CUTYyalus, P KOTOPOI He BCE KIETKU
MIPOMJICHBI, & XOJI HE MOXET OBITh BBIIIOJIHEH, TO MOJIH30BATEIIO BBIAAETCS COOTBETCTBYIOIIEE
COOOIICHHE.

Bapuant 17. Urpa "Kpectuku-nonuxku"

Nmeetcs none, cocTosiiee U3 KBapaTHHIX KIETOK. /IBa UTpoKa 1Mo oYepen YKa3bIBaloOT KIETKY, B
KOTOPYIO 3aHOCUTCS JTMOO0 KPECTUK, MO0 HOJIHUK. BRIUTPBIBAET TOT UTPOK, KOTOPHIH MEPBHIM
MOCTABUT MATH CBOMX 3HAKOB B PsiJ [0 BEPTUKAJIHN, TOPU3OHTAIIN WIIN AUAroHanu. Te 3HaKH, KOTOpbIe
00pa3yroT YEeTBEPKU U MOT'YT ObITh 3aKOHYEHBI BBIUTPHIIIEM Ha CIEAYIOIEM X0y, BBIACISIIOTCS IpU
oMoty 1peta. [IpemycMoTpeTh BO3MOKHOCTh BO3BpaTa UrPhI Ha TF000€ KOJIMYECTBO MIaroB Ha3a/l.
[Tonb3oBarensiM coobIaeTcs, yeit ouepeHON X0/ JOMKEH ObITh CIENIaH.

* Bapuant 18. Urpa "15"

Nmeetcs kBagpaTHOE UTPOBOE M0JIE, cocTosee n3 16-tu kinetok. Ha mone nomematorcs
MATHAIATh KBaJIPaTHBIX (puiek ¢ Homepamu ot 1 10 15, T.e. ojiHa KJIeTKa OcTaeTcs CBOOOIHOM.
[Tonp30BaTenb nepeIBUraeT (PUIIKKM Ha 0CBOOOXKIAIOILYIOCS KIIETKY TaK, YTOOBI B KOHIIE KOHIIOB
¢GUIIKKM OBUTH PACIIONOKEHBI 110 MOPAIKY HOMepoB. IlepBoHayanbHas yCTaHOBKA (PUILEK U UX
nepeMelleHre YKa3bIBatoTCs MOJIb30BaTeIeM IpU MOMOIIU Kypcopa. IIpyu BO3HUKHOBEHHMH 11€71€BOM
CUTYyallU{ TIOJH30BATENIO BBIAETCS COOTBETCTBYIOIIEe coolmienue. [lonp3oBaTento
MIPEOCTABIISETCS BO3MOXKHOCTh BO3BPATa COCTOSTHHSI UTPBI Ha JIF000E KOJIMUYECTBO I1aroB Ha3ajl.

BapuanT 19. I'paduueckuii penakrop



Pe3ynbraToM BBITOTHEHHS JAHHOTO 33JJaHUS JOJDKEH OBITh YIPOIIEHHBIN rpaduuecKuil peaakTop co
ClIeAYIOIMUMHU (PYHKIMAMU: BBIOOp THNA (PUTYPBI U3 3a1aHHOT0 Habopa (OTPE30K, OKPY>KHOCTH,
KBajIpaT) 1 n300pakeHHE COOTBETCTBYIOLIEH (UTyphl Ha paboueM HOJIe B MECTE YKa3aHHOM
KypCOpoM; BBIOOp (pUTYypBI, PAaCcIIOJIOKEHHON Ha paboueM I0JIe, U €€ EPEMEILEHHE B IPYTYIO
MO3UIUIO; yAaJIeHHEe GUTYPBI ¢ PabOYero MmoJis; MociaeJOBaTeIbHOE NEPEKIIOYCHUE MEXTY
¢urypamu Ha pabodem moie.

Bapuant 20. Urpa "Terpuc"

PazpabotaTh ympomeHHbIl BapuaHT 3TOH MOMYJISIPHON KOMITbIOTEpHOM Urpsl. rpoBoe more B
(dopme cTakaHa COCTOMT U3 MPSIMOYTOJIBHBIX KJIETOK M IMEET I'PaHUIIBI CIIeBa, CIpaBa, CHU3Yy. Yepes
paBHbIE IPOMEKYTKH BPEMEHH B CTakaH cBepxy najaarot ¢purypsl. Kaxxnas ¢purypa coctout us
YETBIPEX CONMPHUKACAIOIIUXCS MPSIMOYTOJIBHBIX 3JIeMeHTOB. Bo3aMoxkHbIe Popmbl puryp: "KyOuk",
nuHus, OykBa "I, 3epkanbHas Oyksa "I, OykBa "S", 3epkanbHas Oyksa "S", Oyksa "T". Bo Bpems
najzieHust purypa Moket ObITh OJBUHYTA MOJIb30BATENIEM BIIEBO U BIIPABO, a TaKKe MoBepHyTa Ha 90
IpaaycoB OJIHUM Ha)kKaTheM KJIaBUIIH. PUTrypa OCTaHABIUBAET JABMKEHUE, €CIIU €€ IPOIBUKEHHUIO
BHM3 MELIAIOT paHee ynasiine ¢urypsl. Ecnu kakas-nm0o cTpoka siueek cTakaHa OKa3blBaeTcs
MTOJIHOCTBIO 3aMIOJIHEHHON AlieMeHTaMu (QUryp, To OHa yAaJsieTcsl, a BCe JIEMEHTHI puryp,
pacrojoKeHHBIE BhIIIE, OIYCKAIOTCS HA OJHY CTPOKY BHU3. Mrpa 3akaHunBaeTCs eciau ouepeaHast
najgaromas purypa He MOXKeT aBUraThes. Paznuunbie popMbl nagaromux GUryp reHepupyroTcs ¢
PaBHOM BEPOSITHOCTBIO.

Bapuant 21. MoaenupoBaHue ABUKEHUS MOJIEKYJ ra3a

BoinmonHuTe MoJienupoBaHue MOBEACHUS MOJIEKYJI B IPSMOYTOJIBLHOM COCY/IE, pa3IeIEeHHOM
MOJIB>KHOM BEPTUKAIBHON MEPErOPOJKON C OTBEpPCTHEM. MOJIEKYJIbI OTPaKatOTCs OT CTEHOK U JIPYT
oT apyra 0e3 morepu 3Hepruu. [loap3oBaTeNib MOXKET U3MEHATH BEIMUNHY OTBEPCTHUS B IEPETOPOJIKE
U TIepeMenaTh MeperopoaKy B FOpU30HTAIILHOM HaIlPaBJICHUU.

Bapuant 22. Urpa "Xanorickas 6amas"

Nmerorcs Tpu KoJbimika U N TMCKOB Pa3HOTO pa3Mepa, epeHyMepoBaHHbIX oT 1 10 N B mopsike
BO3pacTaHus X pa3mepoB. CHauana Bce JUCKU HAJIEThI HA MEPBBINA KOJIBIIIEK TaK, YTO UX pa3Mepbl
YMEHBIIAIOTCSI CHU3Y BBepX. L{enb Urpbl COCTOUT B TOM, YTOOBI IEPEHECTH BCE TMCKU HA TPETUI
KOJIBIIIEK, COOJII0/1asi IPU STOM CJEIYIONINE YCIOBUS: JUCKU MOYXKHO MEPEHOCUTH TOJIBKO 110 OJJHOMY,
MEHBUINH TUCK HENb3sl CTAaBUTh Ha OOJbIINN JucK. PazpabaTeiBaeMoe mporpaMMHOE CPEICTBO
JOJHKHO 00€CIeurTh BHIOOP MOJIB30BATEIEM MEPEMEIIAEMOT0 IUCKA U MECTa €ro MepeMelleHus,
HarJIsIHOE OTOOpaKeHHE Mpoliecca NepeMeleHus TMCKOB, BO3MOKHOCTb BBITIOJIHEHUS! OOPAaTHBIX
XOJIOB Ha JIF000€ KOJIMYECTBO [IaroB Ha3ajl.

Bapuant 23. MoaenupoBanue o0pa3oBaHus TEHU

Lenb naHHOTO 3a/1aHUs - CO3/IaHUE CPECTBA HcceI0BaHus (JOPMUPOBAHHUS TEHU OT HECKOJIbKUX
00BEKTOB MPU HATUYUHN HECKOJIHKUX UCTOYHHKOB CBETA. DKCIIEPUMEHTANIbHAS YCTaHOBKA
MIpeJICTaBIseT cOO0M MPSIMOYTONIbHOE 1oJie. BIomb 0/1HOM CTOPOHBI MOJIS PACIIONAraloTCsl TOUSUHBIE
HMCTOYHMKH cBeTa. [IpoTHBOMNONIO0XKHASI CTOPOHA MO siBIsieTcs: SKkpaHoM. Ha none pacnonaratorcs
HEeMpO3pavyHbIe 3aCITOHKH PA3IMUHBIX Pa3MEpPOB, TEHb OT KOTOPBIX (hopMUpYyeTCs Ha IKpaHE.
[Tonb30BaTens MOXKET MPHU MOMOIIU Kypcopa BEIOMPATh JINOO UCTOUYHUKHU CBETA, TNOO 3aCITOHKH.
Br10paHHBIif HCTOUHHUK MOXKET OBITh TIEpPEMEIIEeH BJIOTb JIMHUYA UCTOYHUKOB. BriOpaHHas 3acioHka
MOXKET OBITh TIEpeMeIlIeHa B TI0OOM HaIlpaBlIEHUH, a TAKXKE MOXKET ObITh H3MeHeH ee pa3mep. [Ipu
Ka)KJIOM HOBOM PACIIOJI0KEHUH HCTOYHUKOB U 3aCJIOHOK U3MEHSIETCS IMarpaMMa OCBEIIEHHOCTH
JKpaHa.

Bapuant 24. Urpa "3enuTHas yctaHOBKa"
Ha noBepxHOCTH pacmoioskeHa OIBUYKHAs 36HUTHAsl YCTAaHOBKA, KOTOPAask MOYKET CTPEISTh
BEPTUKAIBHO BBEPX CHapsiAaMu. Ha HEKOTOpOM ypOBHE BBICOTHI C JIByX CTOPOH B IIPOU3BOJIbHBIE



MOMEHTBI BPEMEHH IOSIBIISIOTCS] CAMOJIETHI, IIPOJIETAIOIINE HAJl yCTaHOBKOW. 13 camoneTos
CllydailHBIM 00pa3oM BbINAAIOT OOMOBI, JIETAIIME BHU3 (YUECTh IIPU 3TOM CKOPOCTh CaMoJIeTa, 13
KOTOpOro oHH Bblnainu). [lonb3oBarens ynpasisieT FTOPU30HTAIBHBIM [IEPEMELLIEHUEM 3€HUTHON
YCTAHOBKH U CTpesb0oi. CamoieTsl 1 00MOBI YHUUTOXKAIOTCS TIPH MOTAJaHUH B HUX CHAPSIOB.
Urpa 3akaHunBaeTcs 1o KOMaH/e MoJIb30BaTes, JIM00 IpU MonalaHuu 60MObI B YCTaHOBKY.

Bapuant 25. Moaens peryiastopa ypoBHsI KUAKOCTU

BbInoMHUTE HarasAHOE MOJEIIMPOBAHKE MTPOLIECCa PErYIMPOBAaHUS YPOBHS )KUJKOCTH B eMKOCTH. B
€MKOCTh Uepe3 TpyOy CBEpXY MOCTYIAET )KHUIKOCTh, ¥ Yepe3 TpyOy CHU3Y KHUAKOCTh OTBOAMUTCS. B
OTBOJAIIEH TpyOe ycTaHOBJIEHA 3aciIOHKA. B eMKkocTH ycTaHOBIIEHbI 1Ba AaTyuka ypoBHs. [lepBblii
JaTYUK [0/1a€T CUTHAJ "OTKPBITh 3aCJIOHKY", €CJIM OH MOTPYKEH B )KUJIKOCTb. BTopoit gatumk
BbIpa0aThIBAE€T CUTHAJ "3aKpPbITh 3aCJIOHKY", €CJIM OH HE OTPYXKeH B KUAKOCTh. [lonb30Baremnto
IpeiaraeTcsi BO3MOKHOCTh U3MEHSTh BBICOTY PacloIOKEHUS JaTYUKOB U TPOU3BOIUTENBHOCTD
MOTOKA U3 MOABOAAIIEH TpyObl. Bo Bpems akcniepumenTa B 1udpoBoit opMe 0ToOpakaroTcs:
MIPOU3BOIUTENBHOCTD MOTOKA KUJKOCTH, KOJIMYECTBO KUAKOCTU B EMKOCTH.

Bapuant 26. MoaennpoBaHue naccaxuponoToka

[To xonplIEeBOMY MapIIpyTy ABHXKYTCS JIBa aBTOOyca B MPOTUBOIIOJIOKHOM HamnpasieHu. Ha
MapIIpyTe UMEIOTCS OCTaHOBKU. Ha KaXk/{yto OCTaHOBKY € 3aJJaHHOW MHTEHCUBHOCTBIO TPUOBIBAIOT
naccaxupbl. BMectuMocTh aBTOOyca orpaHnyeHa, mo3ToMy Io NMPUOBITUIO aBTOOyCa HE BCe
MacCakupbl MOTYT B HETo nonactb. Kaxkplii macca>kup ¢ paBHOM BEpOSTHOCTBHIO BHIXOJUT Ha JIF000i
nocleayrolei ocTaHOBKe U Oosblie B aBToOyC He 3axoauT. [lapamerpamu Moenu SBISIOTCS
KOJIMYECTBO OCTAHOBOK M MHTCHCUBHOCTB IIPUTOKA MACCAKUPOB Ha KAXAYI0 U3 HUX. B mponecce
MOJICJINPOBAHUS CIIEyeT OTpa)KaTh YMCIaMH 00111ee KOJIUYECTBO MMaCCaKUPOB Ha KAXKA0H OCTaHOBKE
U B K&XJIOM aBTO0yCe, MAaKCUMaJIbHOE BPEMs O’KUJIaHUs Ha OCTAaHOBKE VISl TEKYIIIEr0 MOMEHTa
BpeMeHU. COMpOBOKAATE MOJICIMPOBAHUE CXEMAaTHUECKUM U300pakeHUEM IIpoLecca.

Bapuant 27. MoaenupoBanre OpOyHOBCKOTO IBHYKEHUS.

MonenupoBaTh IBUKEHUE MOJIEKYJI U HECKOJIBKHUX KPYIHBIX YacTull. KommdyecTBo Moseky n
KOJIMYECTBO YaCTHL] 3aJar0TCA NEePe KaKIbIM BApUAHTOM MOJECINPOBaHUs. [l KaXkI0M KPYITHON
YaCTHLBI YKa3bIBAECTCA €€ Macca.

BapuanTt 28. MoaenupoBaHue KpUMUHAIBLHONW CUCTEMBI.

B MozenupyeMoM NpOCTPaHCTBE XAaOTUYHO JBUTAIOTCS «TPYKCHHUKN», «BOPBD» U «IOJULECHCKHE». B
HA4aJIbHbIM MOMEHT BPEMEHH KaXbli «TPYKECHUK» UMeeT OuH Kowenek. [Ipu BcTpedye y4acTHUKOB
«BOP» OTOMpPAET BCE KOUIENBKU Y «TPYKEHUKa», «IIOJIMLEHCKHID OTOMpAeT BCe KOLIEIbKU Y «BOPa»,
«TIOJIMLEHCKUI» OTAeT BCE KOIIEIbKHU «TpYyKeHUKY». [Ipu MogenupoBanuu orobpakaTh Uis
KaX/I0r0 Y4aCTHHKA KOJIMYECTBO UMEIOLIUXCS Y HETO KOIIEIbKOB, OTJEIBHO OKa3bIBaTh 001IIee
KOJIMYECTBO KOILLIEIBKOB Y «TPYKEHUKOB», «BOPOB» U «IIOJIMLIEHCKHUX).

@®onn  oueHouneix MartepuanoB (OOM) ans mpoBeneHHS — aTTECTallMM  YPOBHA
c(OPMUPOBAHHOCTH KOMIIETEHIIMI OO0yYaroImuXcsl MO JUCHUIUIMHE OQOPMIISIETCS OTICIbHBIM
JIOKYMEHTOM.

6. YYA EBHO-METOJNYECKOE U THO®OPMAILIMOHHOE OBECIIEYEHUE

JAUCHUITJINHBI
6.1. Knuroo0ecne4eHHOCTH
HaumeHnoBanue nuTepaTypsl: aBTOp, Ha3BaHUE, BUJL Ton KHNUT'OOBECITEYEHHOCTD
W3JaHHs, U31ATEIBECTBO U3JaHUS

Hannuame B anekrporHoM Katasore ObC

OcHOBHas JITEepaTypa

1. Crpayctpyn b., SI3p1x nporpammupoBanns C++ st 2016 <URL:
npodeccuonainon / Ctpayctpyn b. - M. : HaronaabpHbIit https://www.studentlibrary.ru/book/intuit_41

Ortkpeithiit Yausepcutetr "UHTYUT", 2016. 8.html>

2. Ceupkud M.B., IIporpammupoBanue mox Windows B 2016 <URL:

cpexne Visual C++ 2005 / CBupkun M.B., Uypkun A.C. - https://www.studentlibrary.ru/book/intuit_28




M.: Hattmonansnseiid OtkpseiTeiil Yausepcurer "UHTYUT", 5.html>

2016.
3. ly6os, 1.P. A3siku nmporpammupoBanus. OOBEKTHO- 2018 <URL:http://dspace.www1.vIsu.ru/bitstream/
OpPHEHTHUPOBAHHOE MPOrpaMMHUpPOBaHKe: Yueo. mocobue / 123456789/7245/1/01731.pdf>

N.P. Iy6os, B.W. beikoB; Biagum. roc. yH-T. um. A. . u
H. T. CroneroBsix. — Bnagumup: U3a-so Bal'Y, 2017. —

100 c.
4. BappimsukoBa M.YO., OCHOBBI TporpaMMHpPOBaHUS Ha 2007 <URL:
C/C++. Y. 2 : Yueb. mocobue / bapsimnukosa M.10., https://www.studentlibrary.ru/book/ISBN978
CunantbeBa A.B. - M. : UzngatensctBo MI'TY um. H. D. 5703829394.html>

baymana, 2007. - 70 c. - ISBN 978-5-7038-2939-4

JononaHuTenpHas IuTeparypa

1. CuerkoB B.M., IlpakTuky™M npukiiagHoro 2016 <URL:
nporpammupoBanus Ha MFC u C++ B cpene https://www.studentlibrary.ru/book/in
VS.NET / Caerko B.M. - M.: HanimoHanmsHbIi tuit_259.html>
OtxkpsiThiil YHuBepcuter "MHTYUT", 2016.

2. DddextuBHOE UcTioNb30BaHHe C++. 55 2008 <URL:

BEPHBIX CIIOCOOOB YJIYUIIHUTh CTPYKTYPY U KO https://www.studentlibrary.ru/book/I
Bammx nprpamm / Maitepe C. - M. : JIMK Ilpecc, SBN5940743048.html>

2008.

3. lllupokos A.U., CrangapTuzarusi, 2013 <URL:
cepTH(HKAINS U OlEHKA KauecTBa https://www.studentlibrary.ru/book/I
MIPOrPaMMHOTO O0ecIieueHus : yued. mocoowue / SBN9785876237224.html>

A.WN. upoxkos, E.I1. [Totomkuii. - M. : MUCuC,
2013. - 208 c. - ISBN 978-5-87623-722-4

6.2. llepuoauyeckue U3IaAHUs
XKypuansr (https://elibrary.ru/):

1. BecTHUK KOMITBIOTEPHBIX U HH(OPMALIMOHHBIX TEXHOIOT Ui
2. BoluncnuTenbHbIE TEXHOJIOTUU
3. U3BecTust By30B: 2JIEKTPOHHKA

4, PaI[I/IOTeXHI/I‘ICCKI/Ie N TCIICKOMMYHHUKAIIMOHHBIE CUCTEMBbI

6.3. UnTepHeT-pecypchl
Ientp aucrannuoHHOro obpasosanus https//cs.cdo.visu.ru/
OBbC KoncynbranT cryaenta https://www.studentlibrary.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Jlns peanu3aliy JaHHON JUCHUIUIMHBI UMEIOTCS CTIelUalIbHbIe IOMELCHHS [T POBEICHHS
3aHATUN JIGKIMOHHOTO THWIA, 3aHATUH MPAKTHUECKOro/TabopaTOPHOrO THIA, TPYHIOBBIX H
WHAMBUIYaIbHBIX KOHCYJIbTAllUH, TEKYIIEro KOHTPOJIS W NPOMEXKYTOYHOM aTTeCTallud, a TaKkKe
MIOMEUIEHUS Ul CaMOCTOATENIbHONW paboTel. JlabopaTopHble pabOThl MPOBOAATCA B KOMIIBIOTEPHOM
kiacce ayz. 401.
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