degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

1o JMCUHUILINHE: ITporpammuposanue Ha C++

10 HANPAaBJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKU: IIporpaMMHast HHKEHEPHUS
neperoBasi MH)KEHEPHas IIKOJIa PaJuoIOKalvK, PAIHOHABUTALIMK U IIPOrPaMMHOMI
HHXKEHEpUU
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbl IpOMEXKYTOUHOM arTectanuu: 1 (oceHuuit) - JluddepeHpoBannblii 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsbie 3ausaTus: 30 yac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocrtaBui: B.IO. [logapyes, kaH. TeXH. HayK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanni Kadenapbl THPOPMATHKH U BEIMUCIUTEN HONU Matemaruku 07.02.2022



AHHOTANMA

B xome maHHOro Kypca OOyYarOUmIMHCS OCBOMT KIAcChl, IIEPETPY3Ky ONEparopoB, IMOIUMOP(HU3M,
HacJie/loBaHKe, BUPTyaibHble (pyHKIMH, cTaHgapTHYto onbimoreky STL, 6ubnuorexy Boost.

1. lean u 3apa4n

Heap AucHUNIHHBI
®dopmupoBaHre 0a30BbIX 3HAHUH MO HMHGOPMATHKE ISl JAIBHEHINEro HCIOJIb30BAHUS B JIPYTHX
o0nmacTsX MareMaTH4ecKOro 3HAHWS ¢ JUCHUIUIMHAX  ©CTECTBEHHOHAYYHOTO  COJEPIKAHUS;
¢dbopmupoBaHre WHQPOPMAIMOHHON KyJIBTYphI, HCCIENIOBATEIbCKIUX HABBIKOB U  CHOCOOHOCTH
NPUMEHSATH 3HaHUS Ha MIPAKTUKE.

3agaum AUCUMIIHHBI
— ®opmupoBanue y o0yyaromuxcs: 6a30BbIX 3HAHUH 110 HH(POPMATHUKE;

- (I)OpMI/IpOBaHI/Ie I/IH(i)OpMaIlI/IOHHOfI KYyJbTYypbl: YMCHUC JIOTUYCCKU MBICIUTh, MPOBOAUTH
J0Ka3aTCJIbCTBa OCHOBHBIX YTBep)I(Z[eHI/Iﬁ, YCTAHABJIMBATb JIOTUYECKUE CBA3U MCIKAY IOHATUAMMU,

— ((opmupoBaHMe yMEHHH W HABBIKOB IIPUMEHATH IIOJYYECHHBIC 3HAHUS Ul  pEIlCHHSA
WH(POPMALIMOHHBIX 3aJa4, CAMOCTOATEIBHOTO aHAIN3a MTOTYYEHHBIX PE3YJIbTaTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
OIIK-2 Cnocoben ucnonb3oBarh copemernbsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEIICTBA MIPH PeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHON AesITeTbHOCTH
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.1 CrnocobGen HaxomuTb, aHaIU3UpOBaTh W 0000LIATH
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaThiBaTh U |MHGOPMAIMIO 00 aKTyaJbHBIX pe3yJbTaTax HCCIECIOBaHUMN B
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH pamMKax TemaTHdeckoi o0macTh cBoed mnpodeccruoHaTbHON
M3y4aeMBbIX SBICHUH U MPOIECCOB, CACTEMHO  |AEATEIBHOCTH

aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- OCHOBBI IUCKPETHOM MaTeMaTHUKU;
- OCHOBBI TEOPHH aJTOPUTMOB;
- CBOMCTBa QJITOPUTMOB, MPOOJIEMBI ANTOPUTMHUYECKOW CIIOKHOCTH M alTOPUTMHUYECKON
HEpa3pelnMOCTH;
- OCHOBBI OJHOTO WJIM HECKOJbKHX aJTOPUTMHUYECKUX S3bIKOB MPOTPaMMHPOBAHMA, OOIIHe
XapaKTEPUCTHUKH S3BIKOB IPOTPAMMHUPOBAHUS, HICOIOTHI0 00BEKTHO-OPUEHTHPOBAHHOTO IOAXO/A;
- IpUEeMBbI pa3paboTKH IpOrpamm;
- 00111e MOHATHUS O CTPYKTYPax JAaHHBIX: CTEKH, OUEPEAH, CIIUCKH, AEPEBbs, TAOIHUIIbI;
- OCHOBBI apXHUTEKTYPbI 3I€KTPOHHO-BBIUUCIUTENbHON MamnHbl (OBM), nmpeacrasienus nHpopMayuu
B OBM u apxuTekTypHbIE IPUHLIMIIBI TOBBIIICHUS UX IPOU3BOJUTEIHLHOCTH.

YMETB:

- Boibuparpb ontumalibHbI€ QITOPUTMBI JJI1 COBPEMEHHBIX IIPOTrPaMM;

- pa3pabarbiBaTh IOJHBIE 3aKOHYEHHBIE MPOTPaMMbl Ha OJHOM H3 SI3BIKOB IPOTPAMMHPOBAHHS
BBICOKOTO YPOBHS;

- paspabarblBaTh IPOTpaMMbl HA OJHOM MJIM HECKOJBKHMX S3bIKaX IPOrpaMMHPOBAHUS Kak
WHAMBHIYaJIbHO, TAK U B KOMaHJE, C UCIOIb30BAHUEM COBPEMEHHBIX CPEIICTB HAMKCAHUS U OTIAAKH
[Iporpamm;

- IPUMEHATh O0BEKTHO-OPUEHTUPOBAHHBIHN MMOIXO/ U151 HAMCAHUS IPOTPaMM;

- HCHOJNB30BaTh  3HAHUS 1O  HMHGOPMATHKE Ul  NPWIOKEHHS B MHHOBALMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON 1 MPOU3BOACTBEHHO-TEXHOJIOIMYECKON chepax AesiTeIbHOCTH.



BJIAJIETh:

- O,Z[HI/IM HJIN HCCKOJIbKUMH COBPCMCHHBIMU SA3bIKAMU IPOTpaMMHUPOBAHUA U MCTOAAMU CO3JaHHA
nporpamm € UCIIOJIb30BaAHUEM OnOIMOTEK U COBPEMCHHBLIX CPEACTB UX HAIIMCAHUA U OTIIaIKU;
- HaBbIKaMU OCBOCHUS COBPCMCHHBIX apXHUTCKTYP DBM.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
[TpuHLMnIBL
1 00bEKTHO-OPHUEHTHPOBAHHOTO 2 8 2 8
POrpaMMHUPOBAHHS

AJlpecHoe TPOCTPAHCTBO MPHIIOKCHUS:
2 JMHAMHYeCKHe u cTaTH4YECKUE 2 6 2 8
nepeMeHHbIe — YICHBI Ki1acca

[leperpy3ka yHapHbIX W OHMHapHBIX
apu(pMeTHIECKUX OIIEPaTOPOB.
Wnkancynsgust MaccMBOB OOBEKTOB U
neperpy3ka oneparopa HHaeKca

IToBTOpHOE  HCHOJIB30BAaHUE  KJIACCOB.
4 HacnenoBanue m meperpyska omneparopa 6 6 4 8
MpHUCBauBaHMs 00BHEKTOB

5 Knaccsl ¢ BupTyansHbIMu (yHKIUSIMEI 3 8 5 6

6 [abnoHsI KIacCcoB M 1a0IoHBI 4 ] 5 ]
KJIaCCOB-KOHTEHHEPOB

7 bubmorexn STL u Boost 4 8 5 8

3 JluHamudeckoe — HICHTU(HUKALUSA u 3 3 5 6
MPUBEJCHHUE TUIIOB

Hroro yacos 30 60 30 60

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. IlpuHIUIBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPaMMHUPOBAHHUS

[lonstue oObekTa, MeTOABI U WieHBI Kiacca, npuHiunsl OOIL

2. A,Z[pCCHOC MNpOCTPAHCTBO MNPWIOKCHUA: TUHAMHUYCCKUC U CTATUYCCKUC ICPCMCHHBIC — YJICHBI
Kjiacca

AzipecHOe TPOCTPAHCTBO MNpHIOKeHHA. JlMHamuueckue uwieHsl Kiacca. J(MHamMudeckas NaMmsTh
(xy4a) u crarnyeckas namsTh (cTek). Onepauuu ¢ AMHAMUYECKON namsThio (Kyuei). KoHcTpyKkToph!
U JIECTPYKTOpBI OOBEKTOB B AnHaMu4eckoi namatu. [Ipobnema yreuku namstu B C++. Cratnueckue
nepeMeHHbIe — WICHBI Kiacca. MHuIuann3anus cTaTHYeCKUX YWICHOB Kilacca.




3. Ileperpy3ka yHapHbIX W OWHApHBIX apH(METHUECKHX omeparopoB. MHKamcymsmus MaccHBOB
00BEKTOB U IEperpy3Ka oneparopa MHIEKCa

TpancopmupoBanue 0a30BBIX TUIOB si3bika C++ B KJIaCChl — OCHOBHON MCTOYHHK (POPMHUPOBAHUS
kiaccoB B si3bike CH++. Kimaccer-o0onouku (Wrappers) ¢ MUHUMaIbHBIM HHTepdericoM 11t 6a30BbIX
TUINOB JaHHBIX (MpuMHUTHBOB). [TomrMopdusm koHCTpykTOpOB. Metozs! noctymna. KiroueBoe cioBo
this. IlocTrossHHbIe M MoaudULIMpyeMble YieHbl Kinacca. MaccuBbl 00bekTOB. Kitacchl-000704KH C
HOJHBIM HMHTep(eiicoM HHKancyaupoBaHHOro ©Oa3zooro Tuma. Ileperpyska omeparopoB B C++.
Wnkancynsamust MaccMBOB 0a30BBIX THIOB: aOCTpakTHbIE THIBI AAaHHBIX. MeTonbl JOCTyIa.
ITeperpy3ka oneparopa HHJEKCA.

4. TloBTOpHOE HCIOJB30BaHKUE KiAaccoB. HaciemoBaHue W meperpyska oreparopa MpHCBaHBaHHsI
00BEKTOB

[loBropHOE wucCHoONb30BaHME KiaccoB. OTKphITOE HACIEAOBaHHE KIAccoB. PacmpocTpaHeHue u
neperpy3ka HacjeqyeMbIX MeTOIO0B. BBI30B KOHCTPYKTOpOB 0a30BOro kiacca (cymepkiacca).
HacnenoBanme ¢ynknmii u onepauuii (Inheriting operations and functions). Ileperpyska oneparopa
MPUCBOCHHUS.

5. Kitacesl ¢ BUPTyaimbHBIMU (YHKIMSIMHU

MHOXECTBEHHOE W BHUPTyaJbHOE  HacjleJoBaHWE. 3aKpbITOE  HACJIEJOBaHUE  KIJIACCOB.
Knaccei-amanrepsl. Kiacchl — KOMIO3UTHI, B 0OBEKTHI KOTOPBIX BIOXKEHBI OOBEKTHI APYTHX KIACCOB.
HenerupoBanue QyHKIHUH.

6. 11a610HBI KacCcOB U MIA0JIOHBI KIACCOB-KOHTEHHEPOB

[a6nouer.  [Momumopdusm  GyHKIMH W mapaMeTpu3oBaHHble  GYHKIWMU  (MIAOIOHBI).
[lapamerpuzoBanHble  knaccsl  (mabmonsl).  Crarmueckuit  nonumopdusm.  IllaGnonsr
MHTEJUICKTYaJbHBIX yKa3areleil.

[Iabnoubr KimaccoB-koHTEHHEepoB. Bekrop (maccuB). Crpoka. CssizaHHbIi crnuicok. OOpaboTka
UCKJIIOYUTENbHBIX CHTyallii. BHyTpeHHHE W JApYKECTBEHHBIE KIIAacchl. Peanm3amust JBYMEpHOTO
BekTopa. Ileperpy3ka  omeparopa  jaBoiiHoro  wuHjekca. 1llaGmoHbl  wTeparopoB IS
KJIACCOB-KOHTEHUHEPOB.

7. buoimorexu STL n Boost

CranpaptHas 6ubnuoreka mabiaoHoB STL (Standard Template Library) m Oubnuorexa mabioHOB
Boost. Knaccei-koHTelinepbl 1 uteparopbl. O0001eHHBIE anTOPUTMBI. DYHKTOPHI.

8. Jlnnamuueckoe UACHTUPUKAINSA | IPUBEICHIE THIIOB

Uucrteie BUpTyanbHble (YHKIMM © abcTpakTHble kiacchl. [lommMopdHoe HacienoBaHue
abcrpaktHpix knaccoB B C++. IlpomsBomsmue ¢yHkumu u ¢abpuku oObekroB. [IuHamudeckoe
npuBenenne TunoB W uaeHtudukanms (RTTI) B Visual C++. HacnemoBanwe KiaccoB cC
pacummpenuem untepdeiica. [11abmonsr 000109eK-aaNITEPOB ¥ BHEITHUH MOTUMOP(PH3M.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KommbroTepHsIii Kitace ¢ 10CKOH, MPOSKTOPOM HIIH TEIEBU30POM, MOJIKIIOYCHHBIN K CETH.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPhI

OcHoBHas 1uTeparypa

1. S3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue amns
By30B] /beepn CrpaycTpyn ; niep. ¢ anr1. nog pen. H. H. Mapteinosa. -M., BUHOM, 2017



JomnonHurensHas aureparypa

1. ITapauienbsHOE IPOrpaMMHUPOBHIE MHOTOIIOTOUHBIX CUCTEM C paszessieMoi naMaThio [ Tekcr] : yued.
nocobue s By3oB / A. I. TopmacoB .— M : @usmarkuura, 2014 .— 208 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://cs.mipt.ru
2. http://acm.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexuusx ucronbp3yroTesi MyIbTHMEIMIHbBIC TEXHOIOTHH, BKIIOYas IEMOHCTPAIINIO TIPE3CHTAIIHH.
JIst KOHTPOJISt ¥ KOPPEKIMY 3HAHUH, 00yJaIOMINecss MOTYT MCIIOIb30BaTh KOMITBIOTEPHOE
TECTUPOBAHME, B TOM YHCIIe Ha caiite www.judge.mipt.ru.

B mporecce camMmocTosTENnEHON pabOThl 00YYaIOIIUXCSl BO3MOXKHO UCTIOB30BaHUE JTHOOBIE CPEIIbI
POrpaMMHPOBAHHS.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, U3yJaronmii Kypc HH)OPMATHKH, JTOJDKEH C OJHOM CTOPOHBI, OBJIAJICTh OOMINM HOHATHHHBIM
anmaparoM, a ¢ Jpyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TEOPETUUECKUE 3HAHUS Ha IPAKTHUKE.
VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOsSTENbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHne 3a1a4, IpeAaaraéMblX CTYJeHTaM Ha JICKIUAX 1 JJAOOPaTOPHBIX 3aHATUSX:

— MOJITOTOBKY K J1TA00PaTOPHBIM 3aHATHUSM, TU(DPEPESHITUPOBAHHOMY 3aUETY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BianeHUs] MaTepUaNOM CIYXHT yMEHHE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OOJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

[Ipu monroroBke Kk 1a00paTOPHBIM 3aHATHAM HEOOXOAMMO HOBTOPSTH paHee M3YYECHHBIE OCHOBHEBIC
MoHATHs. B Hauase 3aHATHSA, KaK MpaBUiIo, MpoBoAuTCs KopoTkwuii (10-15 MuHYyT) onpoc mo Matepuaity
MPOLICAIINX 3aHATHH B YCTHOM WM mucbMeHHOH (opme. OOBIYHO NPUICPKHUBAIOTCA CIEAyIOMIEH
CXEMBI: U3y4YEeHHE Marepualia JIeKIIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpOCIyIlaHa JEeKIUI
(10-15 munyT); HOBTOpEeHHE MaTepuana HakaHyHe cienyromeil gexuuu (10-15 munyT), popaboTka
y4eOHOro marepuaina 1o KOHCIEKTaM JIEKLUi, yueOHOW M Hay4HOW JuTeparype, MOATOTOBKA OTBETOB
Ha BONPOCHI, MpeIHA3HAYCHHBIX AJISI CaMOCTOATEIbHOro uiydeHus (1 vac Henenio), MOATrOTOBKAa K
MPAaKTUYECKOMY 3aHSATHIO, pemieHue 3amad (1 wac). BakHo M0OUTHCS TMOHMMAaHUS HM3y4aeMOro
Marepuana, a He MEXaHHMYECKOro ero 3anoMuHaHud. [Ipw 3aTpyaHEHUM W3Y4YEHHS OTACIBbHBIX TEM,
BOIIPOCOB, ClIeAyeT oOpamarbcs 3a KOHCYNBTALMSAMHM K JIGKTOPY MM NPEroIaBaTelio, BeayLIeMy
nabopaTopHbIC 3aHATUSI.

OO6s3aTenbHBIM TPEOOBAHMEM SIBIISICTCSI BBIIIOJHEHHE JOMAIIHUX PabOT, KOTOpble OQOPMIISIOTCS B
CIeLIMaIbHO OTBEIEHHOMN AJISl 3TOTO TETPAAU U CUCTEMATUUECKU CAAIOTCS Ha IIPOBEPKY.
[IpomexyTOuHBI KOHTPOJIb 3HAHUH MPOBOAUTCS B BHUIIE KOHTPOJBHBIX PabOT, HA KOTOPBIX CTYIEHTY
Ipe/AJaraeTcsl pelInTh HECKOJBbKO 3aj[ad, a TaKKe CTYJICHTY B XO/I€ OCBOCHHUS Kypca HEOOXOIUMO
BBITIOJIHUTH JIBE IOMAIIHIE WHANBHUIYaJIbHbBIE PAOOTHI C MX MOCIEAYIOICH 3alUTOMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasH IIKOJIa PATHONTOKAIUY, PATUOHABUTAIIMN U TPOrPAMMHOMN
WH)KEHEPUN
kadenpa nHQOPMATUKH U BBIYUCITUTEIHLHON MaTeMaTHKU

Kypc: 1

KBaTuuKanus: Oakanasp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: B.IO. IlogapyeB, kaH[I. TEXH. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

[MK-1 Criocoben craButh, hopmanuzoBeiBath 1 |[IK-1.1 CrnocoGeH HaxomuTh, aHATU3UpOBaTh W 0000IIATH
pemars 3aa4u, B TOM YUCIIe pa3padaThBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pe3yJbTarax MCCICIOBAaHUHN B
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN paMKax TEeMaTH4ecKoil oOnacTH cBOei HpodeccHoHamIbHOU
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |AEATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydenus auciuiuinabl «IIporpammupoBanne Ha C++» 00y4aronuiics JTOMKeH:

3HATh:
- OCHOBBI TUCKPETHON MaT€MaTHKH;
- OCHOBBI TEOPUU AJITOPUTMOB;
- CBOICTBa aJrOPUTMOB, MpPOOJEMBI AJTOPUTMHUYECKOW CIOKHOCTH M aJTOPUTMHUYECKON
HEpPa3peIIuMOCTH;
- OCHOBBl OJHOTO WJIM HECKOJbKUX aJTOPUTMHYECKUX SA3BIKOB IPOrpPaMMHUPOBAHHUsS, OOIIKeE
XapaKTEePUCTUKH SI3BIKOB IIPOTrPAaMMUPOBAHHUS, HICOIOTHIO 00bEKTHO-OPUEHTUPOBAHHOTO MOXO0/1a;
- IPHUEMBI pa3pabOTKU MPOTrpamm;
- o01mue MOHATHS O CTPYKTYpax JaHHBIX: CTEKH, O4ePE/IH, CIIUCKH, ePEBbs, TAOIMIIbI;
- OCHOBBI apXUTEKTYPbI 3JIEKTPOHHO-BBIYUCIUTEIbHON MamuHbl (OBM), npencraBienus uHpopmMannu
B OBM 1 apxurexTypHble IPUHIMIIBI IOBBIIEHUS UX IPOU3BOJUTEIBHOCTH.
YMeThb:
- BeiOuparh onTuManbHbIe aITOPUTMBI 7SI COBPEMEHHBIX IIPOrpamMM;
- pa3pabarbiBaTh IOJHBIE 3aKOHYCHHbIE MIPOTpaMMbl Ha OJHOM U3 S3BIKOB IMPOrpaMMHPOBAHUS
BBICOKOTO YPOBHS;
- pa3pabarpiBaThb NpPOrpaMMbl Ha OJHOM WJIM HECKOJBKUX S3bIKaX IPOrPaMMHUPOBAHUS Kak
WHAMBUIYaJIbHO, TAK U B KOMAaHJE, C UCIIOIb30BAHUEM COBPEMEHHBIX CPEICTB HAlUCAHUS U OTIaIKU
porpamm;
- IPUMEHATh 0OBEKTHO-OPUEHTUPOBAHHBIN TOIXOA U1l HAIMCAHUS IIPOTPaMM;
- HUCIONB30BaTh  3HAHWSA 1O  HMHPOpPMATHKE Uil  TNPWIOKEHUS B WHHOBAaLMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U TPON3BOACTBEHHO-TEXHOJIIOTHUECKOH chepax AeaTeIbHOCTH.
BJIaJeTh:
- OgHMM WM HECKOJBKUMH COBPEMEHHBIMHU SI3bIKAMH MPOTPaMMHUPOBAHHMS M METOAAMU CO3JaHHS
IPOrpaMM ¢ UCIIOIb30BaHHEM OMOINOTEK M COBPEMEHHBIX CPEJICTB UX HAITMCAHUS U OTIIA/IKHU;
- HaBbIKAMH OCBOCHUSI COBPEMEHHBIX apXUTekTyp DBM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcepurajia npoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIOTO 3aHATUA.



3. [lepevyeHb THMOBBIX 3aaHUIi, HCIOJIb3YEeMBbIX /IJIsl OLlEHKH 3HAHUI, yMeHH i, HABBIKOB
[Tpomexxyrounas arrecrauus no aucuumuinHe «IIporpammupoBanue Ha C++» ocymiecTBisieTcs B
dbopme muddepenuupoBanHoro 3adera. JuddepeHIUpPOBaHHBIN 3a4eT BBICTABIISICTCS 10
pesyibTataM pabOThl CTyIEHTa B TEUEHHE CEMEeCTpa Ha OCHOBE OLEHOK 3a JabopaTOpHbIE
paboThl, JOMAILIHUE 3a/laHUs, KOHTPOJIbHBIE PAOOTHI.
Bonpocs! k 3a4ery.

1 (ocennmii) cemecTp
CpaBuenue cunrakcuca sizbika C u C++. Ileperpyska umen (nonmumopdusm) Gpynkumii. KoncranTer
BPEMEHH KOMIWIILMM M CTaTUYecKas THUMU3alus B OObEKTHO-OPHEHTHPOBAHHBIX S3bIKAX
nporpammupoBanust  (no  bapOape JluckoB). Crpykrypst B CH++. CuHHTakcuc Ki1accoB
M30JIMPOBAaHHBIX (HEB3aUMOJEHCTBYIOIMX) 00BeKTOB B s3blke C++. Kiaccel, npencraBistomue
HOpMaTuBHOE 3HaHUE. KOHCTPYKTOpPHI U fecTpykTophl. MIHTepdeiic u ero peanu3anusi.
TpancdopmupoBanre 6a30BbIX TUIIOB s3bIka C++ B KJ1acChl — OCHOBHOM UCTOYHHUK (DOPMUPOBAHUS
KiaccoB B s3bike C++. Kimacebr-o6omouku (Wrappers) ¢ MUHIMaIbHBIM HHTEpdeiicoM a1t 6a30BbIX
THUIIOB JaHHBIX (MpUMUTHBOB). [TomMopdusM KoHCTpyKTOpOB. Metonsl foctyna. KimtoueBoe ciioBo
this. IlocrosHHble 1 MOaUQUIPYeMble WieHbl Kiacca. MaccuBbl 00bekToB. Kitacchl-00010uku ¢
HOJIHBIM UHTEp(eiicoM HMHKarcyaupoBaHHOro 6azoBoro Tuma. Ileperpyska omepatopoB B CH++.
WHKancynsmyss MacCHBOB 0a30BBIX THIIOB: a0CTpaKTHBIE THIBI JAHHBIX. METOABI JOCTYyIIA.
I[Teperpyska oneparopa UHAEKCA.
JpyxecTBeHHbIe (GYHKIMU: (PYHKLIUH, IPYKECTBEHHBIE KJIaccaM — (DYHKIIMH 32 TIpeJiefiaMy KJIaCCOB
(HapylIieHHe KOHLENUUH OOBEeKTHO-OPUEHTUPOBAHHOTO IporpamMmupoBanus). MHkancynsaums
JpYy’KeCTBEHHBIX (DyHKIMH B Kiacc Visitor. OObEKTHO-OPUEHTUPOBAHHOE IIPOrPaMMHUpPOBaHUE 03
UCIIOJIb30BAHUSl IPY’KECTBEHHBIX (DYHKLMI: KjlacChl JaHHBIX W Kiacchl ¢yHKIMiA. [loToku BBONA-
BbIBOJa JHaHHBIX B C++. ®opmarupyemblii BBOJA/BBIBOJ M MAaHUIYJISITOPHI BBOJA/BBIBOJIA.
[leperpy3ka mOIB30BATENbCKUX ONEPATOPOB BBOJA/BBIBOJIA KaK JAPY)KECTBEHHBIX (YHKIIMH.
QaiinoBelii  BBOA/BBIBOA. Hedopmarupyemblii  JTBOMYHBIA BBOJ/BBIBOA (0aliTOBBIE TIOTOKH).
Nukancynsaiys 00beKTOB M BEPTUKAIBHOE JETIErnpoBaHue (QYHKIUH.
AJZlpecHOe TPOCTPAHCTBO NPWIOKEHHS. JlMHamuueckue wieHbl kiacca. JlMHamMudeckas mamsTh
(kyqa) u crathyeckas mamsaTh (cTek). Omnepauuu C JAWHAMAYECKOM MaMsAThIO (Kydei).
KOHCTPYKTOpBI U IECTPYKTOPBI OOBEKTOB B TUHAMHYECKOW mamMsATh. [IpobieMa yTeukn maMsTd B
C++. Craruueckue nepeMeHHbIe — WieHbl Ki1acca. HUIuanu3aims cTaTHueCcKUX YIEHOB Kilacca.
KomupoBanue o0bekroB. IlpucBauBanue o0bekToB. llepemaua u Bo3BpalleHHE (QYHKIMSIMU
00beKkTOB 10 3HaueHuto. KoHctpykropsl xomuid. Kinonuposanue o0bexktoB B C++. Ilepenaua u
BO3BpAILIEHUE CChIIIOK HA OOBEKTHI.
WNukancynsamus MaccuBOB  00beKTOB.  Kiacchl-00070YKM  KOHTEHHEPOB €  pacUIMpEeHHbIM
untepdericom. CrnennanbHble MeTOAbl co3/laHus 00beKTOB. Co3ngaHue OOBEKTOB MOCPEICTBOM
cratndeckux MerozioB. Kiacc Singleton. KocBenHoe co3mgaHne 0OBEKTOB M TOPH30HTAIBHOE
nenerupoBanue Qpynkuuii. Kimacc-3amecturens Proxy. Kimaccer-obonmouku mist ykazarenei 0a30BbIX
tunoB. [leperpy3ka onepanuii yka3plBaHus U pa3bIMeHOBaHMs. VIHTeIIeKTyallbHbIE YKa3aTellu.
[ToBTOopHOE WHCHONB30BaHKME KiaccoB. OTKphITOE HacieqoBaHME KiaccoB. PacmpocTtpaHeHue u
neperpyska HacjleAyeMbIX MeTOI0B. BBI30B KOHCTPYKTOpoB 0a30BOro Kkiacca (cymepkiacca).
HacnenoBanue ¢ynkmii u onepanwii (Inheriting operations and functions). Ileperpyska onepatopa
npUcBOeHH. MHOKECTBEHHOE M BHPTYaJIbHOE HACJEJOBaHUE. 3aKphITOE HAcJeOBaHUE KIIACCOB.
Kuaccer-amanrepsl. Kitacchbl — KOMITO3UTEL, B 00BEKTHI KOTOPBIX BIIOYKEHBI OOBEKTHI APYTUX KIIACCOB.
JenerupoBanue QpyHKIHI.
[a6nonsl.  Ilomumopdusm  dyHkuMH W mapaMeTpu3oBaHHble  (QyHKIMH  (11a0JOHBI).
[TapamerpuzoBannble  kimacchl  (mabmonsl).  Cratudeckuit  noimumopdusm.  [laGnonsl
VHTEJUIEKTYAJIbHBIX YKa3aTelen.
[IaGmonsl kmaccoB-koHTeiHepoB. Bektop (MaccuB). Ctpoka. CesizaHHBIM crmcok. OOpaboTka
UCKITFOUMTEITFHBIX CUTYAIUH.
Buytpennue u apyxecTBeHHbIe Kiacchl. Peanmmzarus asymepHoro Bekropa. Ileperpyska omneparopa
nBOMHOTO MHAEKca. [11abI0HBI HTEpaTOPOB /IS KIIACCOB-KOHTEHHEPOB.



CranmaptHas Ooubamoreka mabmonoB STL (Standard Template Library). Kmaccei-koHTeHHEPBI |
urepatopsl. O6001IEeHHBIE ATTOPUTMBL. DYHKTOPBI.
Knaccor ¢ BupryanpabiMu QyHKImsMu. [loncranoBounsiii kpurepuid bap6aper JlnckoB. CTpykTypa
OOBEKTOB 1 TAaOJIUIIBI BUPTYAIBHBIX (PYHKUIMHA. JIMHAMUYeCKHiA TOTUMOP(PH3M.
Yuctble BupTyanbHble (QYHKIMM UM abcTpakTHble kiaccel. [lonmumopdHoe HacienoBaHue
a0ctpakTHbIX KiaccoB B C++. [IponsBoasmme GpyHkmu U padpuku 0OBHEKTOB.
Junamuyeckoe npusenenue TunoB u uaeHTudukanys (RTTI) B Visual C+.
HacnenoBanue kinaccoB ¢ pacumpenneM natepdetica. [11abmonbr 000109eK-a1anTepoB U BHEIIHHUIMA
MOJTUMOP(H3M.
OnHoBpeMeHHOE (KOHKYPEHTHOE) BBITIOJHEHHUE ITOTOKOB BHIUYUCIICHUI.

1 (ocennmii) cemecTp

3ananmue 1

Cnucku
Peanmu3oBate kiacc LiSt s co3maHust CTPYKTYpbl JaHHBIX JBYXCBSI3HOTO CITUCKA, KaXKIbIi
asieMeHT KoToporo NOde XpaHUT YHUKAJIbHBIN, CIy4ailHO CreHEpUPOBAHHBIN KITIOY.
Kitace noimxkeH conepkaTb METOJBL:

o no0aBiieHUE IEMEHTa B HA4aJIo M KOHEII CITUCKA (apeymeHmbl: 3HAUCHHUE KITF0Ua
JUUIS HOBOTO y371a);

o BBIBOJI CITICKA Ha JKPaH;

o MIOWCK DJIEMEHTA TI0 3HAYCHUIO KITI0Ua (apeymMenmuyl: 3HAYCHUE KITI0Ya);

o yJaJIeHuE 3JIEMEHTa U3 Havaja CIIUCKa, U3 KOHIIA CIHCKA, a TAK)KE 110 3HAUCHUIO
KIIto4a (apeymenmol: 3HAYCHUE KITI0Ya);

o TIOUCK KOJINYECTBA 3JICMCHTOB.

IIporpamma noKHA CO37aTh 3aJAaHHBIA II0Jb30BATENIEM CIMCOK M MPOJAEMOHCTPUPOBATH
paboTOCIIOCOOHOCTH BCEX METO/I0B Kilacca.
bunapHsle nepeBbs
PeanuzoBate kmacc Tree ans co3iaHusl CTPYKTYphl JaHHBIX OMHApHOIO JiepeBa, KaxJIbli
aneMeHT KoToporo NOde XpaHUT YHUKaIbHBIN, CITy4aiiHO CTeHEPUPOBAHHBII KITHOY.
Knacc noimkeH congepxaTb METOABL:
nobaiieHue y3na (apeymenmsl: 3HaYEHUE KIIIOYa [T HOBOT'O y371a);
BBIBOJ] JIEPEBA HA DKPaH;
MOUCK y3J1a JIepeBa MO 3HAYECHUIO KIIto4Ya (apeymenmol: 3HaAUEHUE KIII0Ya);
ylaJgeHue y3ja 110 3HaYeHHIO KiIto4a (apeymenmsl: 3HaUEHUE KIIH0Ya);
ITOMCK MaKCUMAaJIbHOTO JJIEMEHTA JIEPEBA;
IIOMCK CYMMBI BCEX JIEMEHTOB JI€PEBa;
ITOMCK KOJIMYECTBA y3JIOB JIEPEBA;
. MOMCK MaKCUMAaJIbHOH TITyOMHBI JepeBa.
IIporpamma goiKHA CcoO34arb  JE€PEBO  3aJaHHOrO pa3Mepa U IIPOJAEMOHCTPUPOBATH
paboTOCIOCOOHOCTh BCEX METOI0B Kilacca.
BekTopb!l 1 MaTpHULIbI
PeanuzoBate kiacc Vector3 mis TpexMepHbIX BeKTOpoB. Ileperpy3uTh I HEro OCHOBHbBIE
apudMeTHUeCKUe onepalyy, B TOM YUcCle:

. YMHO)KEHUE Ha KOHCTaHTY,
. CIIOKEHHE;

[ J BBIYHUTAHHC,

. CKaJIIPHOE ¥ BEKTOPHOE YMHOKEHHE.

PeanmuzoBath kiacc Matrix3 g marpun  3x3.  Ileperpy3uTh i HEro OCHOBHBIC
apupMeTHYECKHUE OTNepaIiu:

. CIIOKEHHE;

. BBIYUTAHUE;

. OTIpeIeNUTENbD;



. YMHOXCHHUE Ha BEKTOP;

. YMHOKEHHUE IBYX MATPHII.
AHanuThueckas reoMeTpust
C ucnons3oBanueM kiacca Vector peamusoBarh kmacc Line, Plane, Segment u Triangle mis
OpsAMOM, IJIOCKOCTH, OTpe3Ka W TPEYrojbHHKAa COOTBETCTBEHHO. Pealn3oBaTh KIlace
CollisionDetector, koTOpbIii yMeeT HaXOAUTh IEPECEUCHHE JIIOOBIX JBYX OOBEKTOB YKa3aHHBIX
THUITOB (OTPE30K C OTPE3KOM, OTPE30K C IIOCKOCTHIO, TPEYTOJbHHK C TUNIOCKOCTBIO H T.11.).

3aganue 2

['eomeTpuyeckue 0ObBEKTHI
PeanuzoBath kiacc Figure, comeprkainyro o0yt nH()OPMAIMIO 0 TCOMETPUIECKOM OOBEKTE U
OCHOBHBIE METOIBI pabOThI C HUM:

o MOJIOKEHHUE B IPOCTPAHCTBE;
o IIOBOPOT;

o [epEMELICHHUE;

. pacTsKEHUE BIIOJb OCEH.

Peanui3oBaTh HaOOp KJIACCOB, HacIeOBaHHBIX OT Figure (1, BO3MOKHO, Ipyr OT apyra): Triangle
(Tpeyrosbuuk), Sphere (cdepa), Ellipsoid (ammumnconn), Cube (xy6), Parallelepiped
(mapamnenenuren), ...

Peanu3zoBath B knacce Figure cratuueckuii meron CollisionDetector, kotopsiii ymeer
OTIPEICIISATh, IePECeKatoTCs JIH JIBa TEOMETPUUECKUX 00BEKTA.

Peanu3zoBath B kitacce Figure cueTunk co3aaHHbIX 00BEKTOB.

«JHoxap»

B 3amMkHyTOM KyOW4YecKOM O0ObeMe Ha BEpPXHEH I'paHUIe CIYyYalHO T€HEPUPYIOTCS pa3IuIHbBIC
00bekThl THHA Figure ¢ mpoW3BONBHON HAYaIbHOW CKOPOCTHIO, HampaBiieHHOH BHM3. [locie
MepPECEUCHHs] HUKHEH TpaHUIlbl 00BEKTHl Mcue3atoT. OHOBPEMEHHO B 00BbEME JOJKHO OBITh
nopsiika 1000 0ObEKTOB.

[Iporpamma nomkHa paborarh 0€3 yTeyeKk MamsTH, IMPOBEPUTH 3TO MOKHO IPU TMOMOIIU
valgrind.

Lononnumenvnoe 3adanue. Busyanuzayus npoyecca. MaxcumanbHo ygeauuums KOIUYECME0
00beKmo8, KOmopwvie MO2ym 00OHOBPEMEHHO HAX00UMbCsL 8 0ObeMe.

bunapHbIe 1epeBbs IOUCKA

Ha ocHoBe kiacca Tree u3 mepBoro 3aaaHust peann3oBarh Kinacc SearchTree mist co3manus
CTPYKTYPHI JaHHBIX OMHAPHOTO JIepeBa MOKCKA.

YHUBEPCAIBHBIN CITUCOK

Ha ocnoBe kitacca List u3 nmepBoro 3aganus peanu3oBath aHajor list uz STL.

MoaenupoBanue

JononnumenvHoe 3a0anue Ko 6cem 3a0avam 0aHHO20 pasoena — eU3yalu3ayus npoyecca,
ONUCAHHO20 6 3a0aue.

«3amaya Tpex Tem»

B HeorpaHndeHHOM TpexXMepHOM MpocTpaHCTBe HaxoauTcss N 1mapooOpa3HbIX OOBEKTOB
pPa3TUYHONH MAacChl M Pa3IMIHOrO pajuyca. B HadanbHBIH MOMEHT BPEMEHH OHU HMEIOT
ciydvaiinple (IM0O 3aJJaHHBIE MOJIB30BATENEM) BEKTOPHI CKopocTel. OOBEKTH B3aUMOJICHCTBYIOT
JIpyr ¢ JAPYrOM COTJACHO 3aKOHY BCEMHPHOTO TATOTeHHs. OIpenenuTsh, Kakue u3 OOBEKTOB
CTOJIKHYTCSI, U BPEMSI CTOJIKHOBEHHSI.

JlononmHUTENbHOE 3amaHue. BBOAWTCS mMompaBKa K 3aKOHY BCEMHPHOTO TATOTEHHS, KOTOpas
obOecreunBaeT MUCCUMAIMIO YHEPTHH — HAIMPUMEp, €CIIM CIYTHUK HaXOAWUJICS Ha CTaOWIBHOMU
opOWTE BOKPYT IUIAHETHI, MMOCIE BBEACHUS IOTPABKA OH OyIeT Ha Hee TOCTEIEHHO IMajath.
HeobxonmuMo pa3pabotaTh MoJenbh D3TOH TOMpaBKUA (HampuMep, TMPWIMBHBIE CHIIBI WA
IpaBUTAIMOHHBIC BOJIHBI) U BBECTH €€ B IIPOTPAMMY.

«TpenupoBka ¢pyTOOIMCTOB



Komanna ¢yrbommcToB oTpabarbiBacT HHIUBUAYaIbHbIE nercTBUs. Kaxkmpiii urpaet 3a ceds. Lens
¢dyrbomucta — 3aBNageTh MSUYOM U 3a0WTh TON. TakuM 00pa3oM, OH MOXKET BBINOJHATH J[Ba
NEUCTBUS:

1. 00pOTHCA 32 MSU.

2. OUTD 110 BOPOTaM, KaK TOJIbKO MY OKa3aJics y HEro.
[Tocne ymapa mo BopoTam BpaTaph BBIOMBAET Msid B IMPOHM3BOJIBHOE MecCTO Moy, Dyrdomuct
3a0MBaeT ToJl C ONpEAETICHHON BEPOSTHOCTBIO, 3aBUCSILICH OT paccTosHHUA 10 BopoT. Komanna
UTPAET ONPEICIICHHOE BPEMS, IOTOM OTIPEIENIeTCs TOOSIUTENb — 10 3a0UThIM MsiuaM. BeiBecT Ha
9KpaH CYeT U MOCIIeA0BaTENbHOCTh JEUCTBHIA KX 10r0 QyTOOoHCTa.
«Berepan bpoyHOBCKOr0 IBUKECHUSA»
B ky6uueckom 3amMKkHYyTOM 00BeMe HaxoauTcs N «MaieHbKUX» MIapooOpa3HbIX YAaCTUI[ MACCh
M u ogHa «Oomnbimas» Macckl M. B HavanbHBI MOMEHT BPEMEHU OHU UMEIOT CIIydalHbIC
BEKTOpBI CKOpocTed. YacTULbl yIpyro OTTAJIKUBAKOTCS APYr OT JApyra u oT creHok. I[locTtponuts
rpaduK 3aBUCUMOCTH CKOPOCTH «OOJBIIION)» YACTHIIBI OT BPEMEHH.
«Bopobbn»
babymika Ha ckamelike mepuoandecku (myctb pa3 B Q MuHYT) OpocaeT BOpOOBSM IO OJHOU
poBHo N xneOHbIx Kpomek. Korma OpocaroT kpouiky xje0a, MepBbIii MOJJIETEBIIMNA K HEH
BOpoOei XBaTaeT KPOIIKY, OTHOCUT €€ B CTOPOHY U ChEAaeT. 3a CYET ATOr0 OH MPOIyCKaeT
«pO3BITPHIIDY cleAyomeid Kpomku. [lepBoHadanbHO y ckameliku HaxomguTcss M BopoObes.
Kaxnyro MUHYTY K cTae mpuieTaeT eme oauH Bopooeid. CreB P kporek, BopoOeii Haenaercs u
yneraeT. YToObl KOMYECTBO BOPOOLEB HE YBETUUHBAIOCH, TOJDKHO BBIMOJHATHCS COOTHOIICHUE
Q =N/P.
Hrak, BopoOeit MOXKET BBITIOJHATD JEHCTBHUS:
[Ipunerers.
Knate pazgauu Kpoliek.
Jpatbcs 3a KpOUIKY.
OTnereTs ¢ KPOLIKOW B CTOPOHY U ChECTH €€.

6. VYnerers.
BriBecTH Ha 5KpaH MOCIeI0BATEIBHOCTh IEUCTBUN KaXI0T0 U3 BOPOObEB.
4. Kputepuu oueHUBaHUS
3a KaxK[blii BOMIPOC U3 KOHTPOJIBHOTO 3a/IaHusl CTYJEHT noiydaeT oT 0 10 MakcuMansHOTo Oasia
B 3aBHCHMOCTH OT ITOJIHOTHI TPEACTaBICHHOTO oTBeTa (pemieHus). Kpurepuu mpocTaBieHUs
0amIoB  yTBEPXKAAIOTCS Ha  3acelaHUUd  y4eOHO-METOAUYECKOW KOMHCCHHM  Kadelpsl.
[IponieHTCYyMMapHO HAaOpaHHBIX 0AJUIOB OT MAaKCHUMAaJIbHO BO3MOYKHOTO KOJIHYECTBA OMpPEACIISCT
OIIEHKY 32 TEOPETUUECKHUE 3HAHUS 110 KKJIOMY KOHTPOJIBHOMY 3a/IaHUIO:

akrowd

Onenka HabGpanHbie 6aiibl
oTiin4HoO (10) 6omnee 88%

OTIN4YHO (9) ot 78% o 88% BKIIOUUTETHHO
orinuHo (8) ot 68% 110 78% BKIIIOYHTETHHO
xopoto (7) oT 58% 1o 68% BKIIFOUUTEITLHO
xopoio (6) ot 48% 1o 58% BKIFOUHTETHHO
xoporio (5) ot 38% o 48% BKIIIOYUTEITHHO
VIOBJICTBOPUTEIILHO (4) ot 28% mo 38% BKIFOUHTETHHO
YIOBJICTBOPUTEIHHO (3) ot 18% o 28% BKIFOUHTETHHO
HEYJIOBJIETBOPUTENBHO (2) ot 08% 1o 18% BKIIOUHTETHHO

HEYIOBJIETBOPUTENHHO (1) He Oonee 08%

Kaxxnas nmaboparopnas paboTa W 3ajada W3 3aJaHusl MPU TOJTHOM TPABUIBHOM pPEIICHUU
OIICHUBACTCA B OIPEACICHHOE KOJWYECTBO OaioB oT 5 g0 25. bamisl 3a MOTHOCTHIO
MpaBUJIBHOE PEIICHHE ONPEEISIIOTCS NPEenoJaBaTeNsiMU M YTBEPXKAAIOTCS Ha 3aceJaHuu
yaeOHO-MeTonuuecko komuccuu Kadenpel. [IporeHTcymMMapHO HaOpaHHBIX OaIOB OT



MaKCHMaJIbHO BO3MOXKHOTO KOJIMUYECTBA OMPEENISIeT OLEHKY 3a MPaKTHUYEeCKHe 3HaHUS CTY/IEHTa
0 BBILICTIPUBEACHHON TalHIIe.

5. MeToauyeckue MaTepuaJibl, onpeaesiioiiue npoueaypbl oueHNBaHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

Bpems npoBeaeHus Kax10i KOHTPOJIBHOM pabOThl COCTABISAET 2 aKaJeMHUYECKHX Yaca.

Bo Bpemst mpoBeeHusI KOHTPOJIBHBIX paboT 00ydYarolIrecss MOTYT IOJIb30BaThCS MPOTPaMMOit
JUCIUIUIMHBI U TI0OBIMU PYKOITMCHBIMU MaTepUaIaMH.



