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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuubi: CchopmmupoBaTtb KOMMNETEHLMM 0By4atoLLerocsi B 06racT UCMonb30BaHUS KOMMboTEPa
KaK cpeacTtea ynpaBneHust UHpopMaumen; n3yumTb MeTOAbl MPOrpamMMUpOBaHUSA ANs OBMageHUsa 3HaHusiMKM B obnactu
TEXHOMOMMN  MPOrPaMMUPOBAHNA;  NOAMOTOBUTL  ODyYaloLMXCSs K OCO3HAaHHOMY  MPUMEHEHMWIO, KaK  A3blKOB
nporpaMmMmMpoBaHuns, Tak 1 MeTogoB NPOrpaMmMUpPOBaHNS.

1.2 3agaum AMCLUNIUHBI:

. 3HAKOMCTBO C MeToAaMWu CTPYKTYPHOTO U OOBEKTHO-OPUEHTUPOBAHHOIMO MPOrPaMMMUPOBAHUS  Kak
Hanbonee pacnpocTpaHeHHbIMU U 3MDEKTUBHLIMU METOAaMU paspaboTKM NPOrpamMMHbIX NPOAYKTOB;

. obyyeHne paspaboTke anropUTMOB Ha OCHOBE CTPYKTYPHOTO U OGBHEKTHO-OPUEHTUPOBAHHOMO MOAX0Aa;

. 3aKpenneHne HaBblKOB anroputMmU3auuM M NporpaMMUPOBaHNS Ha OCHOBE W3YYEHWS] COBPEMEHHBLIX
AA3bIKOB MPOrpaMMUPOBaHMS;

. 3HaKOMCTBO C OCHOBHbIMW CTPYKTYpamMu AaHHbIX U TUMOBLIMW MeToAaMu o6paboTku STUX CTPYKTYP.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:
MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

2 KOMNETEHLUWN OBYYAIOLWLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMIIUHDbI

OrK-5: CnocobeH pa3spabaTbiBaTb anropuTMbl U KOMMNbIOTEPHbLIE NPOrpaMMbl, NPUrogHbIe And NPakTU4eckoro
npuMeHeHus

3HaTb: OCHOBHble MeToabl pa3paboTkM anropuTMOB M MpOrpaMM, CTPYKTYpbl [OaHHbIX, WCMosfb3yemble  Ans
NpeacTaBneHust TUNoBbIX UH(OPMALIMOHHBLIX 0OHLEKTOB, TUMOBbLIE anropuUTMbl 06paboTKM AaHHbIX; OCHOBHbIE MPUHLMMLI U
METOLOSIOMMI0 paspaboTku NPMKNaZHOro NporpaMMHOro obecrneveHus), BKNtovasi TUNOBble CNOCOObl OpraHM3aumMn AaHHbIX
N MOCTPOEHMS anropuTMoB 0OpabOTKM AaHHbIX, CMHTaKCUC W CEMaHTMKY YHWBEPCANbHOIO anropuTMUYEcKOro si3blka
NPOrpaMMMpPOBaHUST BbICOKOTO YPOBHSI.

YMeTb: ncnonb3oBaTb CTaHAapTHbIE NakeTbl (BUBNMOTEKN) A3bika ANSA peLleHns NPaKTUYEeCKMX 3agad.

BnapeTb: MeTogamu NMOCTPOEHUS COBPEMEHHBIX MPOBIEeMHO-OPUEHTUPOBAHHBIX NMPUKIAAHbIX NPOrpaMMHbIX CPeCTB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. OcHoBbI NporpaMMUpPoBaHNs Ha s3blke C

Tema 1. basosble cpeactsa A3bika C.

Andaeut a3bika C. Knwouesble crnoBa ga3blika C. MmeHa
nepemMeHHbIX. Tunbl U pasmepbl AaHHbIX. KOHCTaHTbI.
ApudmeTtuyeckne onepaumm. Onepauumn cpaBHEHUS WU
normyeckue onepauuu. MpeobpasoBaHus TUMOB.
Onepauun yBenuMyeHuMss U yMeHblleHus. [lobutosble 5 4 10
normyeckne onepaumn. Onepaumv U BbIPaXEHUS
npuceBavBaHus. [puopuTeTbl B BbLIP&XEHUSX U MOPAAOK
nx BblumcreHns. Onepatopbl BBOAa U BbiBoga B A3bike C.
OnpexTnBbl NpenpoLeccopa.

Tema 2. OcHoBHble onepaTtopbl A3blka C.

Onepatopbl BeTBneHusd. Onepatop if. TlonHas wu
coKpalleHHas dopmbl 3anvcu onepaTtopa.
Mepekntovatens switch. Onepatop break. Onepatopbl
umknoB. LUwmkn ¢ 3apaHee 3agaHHbIX KOMMYECTBOM
noeTopeHuit for. Linkn c npepycnosuem while. Lukn c|
noctycriosmem do-while. MaccmBbl  AaHHbIX.  CTPOKW. 4 S 10
Beopg cTtpok. BeiBog cTpok. BBog M BbIBOL CUMBOSOB.
Onucanve dyHKunn. BbizoB dyHKUMKU. DyHKUMS main().
JlokanbHble wn rmobanbHble nepemMeHHble. [lepepava
nepemMeHHbIX B QOYHKLMIO.

Pasgen 2. Asbik C++. CTpyKTYypHOE NporpaMMmnpoBaHmne

Tema 3. Ykazatenu B s3blke C++. OyHKLMM B a3blke C++.

Ykaszatenb Ha QyHKUMO. Ykasatenb Ha  OObLEKT.
Ykaszatens Ha void. [OuHamunyeckas namsaTb U
AnHamMm4eckue nepemMeHHbI. Wuuumnanmsaumsa
ykazatenen. Onepauum ¢ ykasaTendamm (onepaumsi (0]
pasbiMeHOBaHWs, apudmeTudeckne onepaunu). CCbinku. 4 4 9,75
MapameTpsbl DYHKLMN. PekypcuBHble PYHKUMN.
Meperpyska yHkumin. LWabnoHsl dyHKUMN. DyHKLUUK
CTaHOapTHOM OMONMOTEKN.




Tema 4. Tunbl gaHHbIX, onpegendemble Nosib3oBaTeniemM B
C++. dunHamuyeckue CTpyKTypbl OaHHbIX B C++.

MepenmeHoBaHne TMnoB  (typedef). [epeuncnenus
(enum). CtpykTypbl (struct). MNonsa cTpykTypbl. OnucaHue
N MHUUManmusaumusa cTpyktyp. JOcTyn K nonam CTPYKTYpbl.
ButoBble nonsa. O6beguHeHust (union). OrpaHuyeHus,
HaknagbiBaeMble Ha 00beAuHeHWs. JIMHENHble CrncKK.
OpHoHanpaeneHHble, [ByHanpaBfieHHble W KONbLEBbIE
cnuckn. OcHOBHble onepaumMm co cnuckamu. CTekn.
Ouepegu. BuHapHble nepesbA. Peanunsauuns
OVNHaMUYECKUX CTPYKTYP C MOMOLLbIO MacCUBOB.

Wtoro B cemecTtpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexytovHas atrectaums (3ayer)

37,75

Pasgen 3. Asbik C++. O6bEKTHO-OPUEHTUPOBAHHOE
nporpaMMupoBaHune (Knaccbl, HacnegoBaHue).

Tema 5. Knacchbl B s13blke C++.

Onucanve knaccoB. OnucaHue obbekta. Ykasatens this.
KoHcTpykTOpbl. OCHOBHbIE CBOWCTBA  KOHCTPYKTOPOB.
KoHcTpykTOp  KOnNMpoBaHudA. CTaTnyeckne  9nemMeHThbl
knacca (ctaTmyeckue nons W cTaTtuyeckue Metonbl).
OpyxectBeHHble  dyHKuun. [paBuna onucaHus u
0COBEHHOCTH OPYXECTBEHHbIX YHKLMIA.
OpyxecTBeHHble Knaccel. [ectpyktopbl. [leperpyska
onepauun.  Ykasartenu Ha  9NeMeHTbl  KITacCOB.
PekomeHgauum no coctasy Knaccos.

Tema 6. HacnepoBaHue B s3blke C++.

basoBble Krnacceil. Kntoun goctyna. Mpoctoe
HacnenosaHue. [lopsgok Bbi30Ba KOHCTPYKTOPOB  Mpw
HacnegoBaHun. [paBuna HacnegoBaHWs OECTPYKTOPOB.
BupTyanbHble MeToAbl, nNpaBuna WX ONUCaHUA U
NCMNOMb30BaHMs. Yucto BMpTyarbHble MeToAbl.
MexaHu3am nosgHero cBs3biBaHMS. ADCTPaKTHbIE Kacchbl.
MHoxecTBeHHOe HacnegoBaHve. OTnnuMa  CTPYKTYp M
o6beanHEeHN OT KIaccoB.

Pasgpen 4. Asbik C++. OOBLEKTHO-OPUEHTUPOBAHHOE
nporpaMMMpoBaHue (wabnoHbI Knaccos,
UCKMOYMTENbHbIE CUTYauun, Nnpeobpa3oBaHue TUMOB).

Tema 7. LLIabGnoHbI KNaccos.

CospaHne wabnoHoB knaccoB. CMHTaAKCUC onuMcaHus
wabnoHa. MeTtoabl wabnoHa knacca. MpaBuna onucaHus
LIaGoHOB. Mcnonb3oBaHue LabnoHoB KIaccoB.
Cneuunanusauma wabnoHoB knaccoB. Cneumanusauus
MeTtoga. Cneuuwanusaums knacca. [locTouHcTBa W
HeJoCTaTKM LWabroHOB KNaccos.




Tema 8. O6paboTka NCKMIOUNTENBHBLIX CUTYaLMA.

O6bwmrn  mexaHmsam  obpaboTkm  ucknoyeHun. Crek

BbI30BOB. Packpy4ymBaHue cTeka. CwuHTakcuc
ucknodeHun.  KoHTponupyembin  6rok.  eHepauus
ncknodeHuss.  Ob6paboTumkm  ucknoveHun.  MNepexsat 2 4 4
WCKIMIOYEHUN. Cnincok WCKINOYEeHUN dyHKUUK.

UcknovyeHnss B KOHCTPYKTOpax W LOeCTpyKTopax.
Mepapxmm UCKNHOYEHNIA.

Tema 9. NpeobpazoBaHnst TUMNOB.

Onepauus const_cast. Onepauusa dynamic_cast.
MoBbiwatoLee npeobpasoBaHue. MoHwnxatoee
npeobpasoBaHue. MpeobpasoBaHue CCbIIOK.
MepekpecTHoe npeobpasosaHne. Onepauus static_cast. 2 4 4
Onepauus reinterpret_cast. [OuHamnyeckoe
onpegeneHune Tuna.

Pasgen 5. CtaHpapTtHasa 6ubnuoteka a3bika C++

Tema 10. NoTokoBble Knacchbl. KOHTEMHEPHbIE Knacchl.

CtaHpgapTHble noTokn. PopmaTnpoBaHne AaHHbIX. Prarm
n dopmatmpyrowme metogbl. Manunynsatopbl. MeTogbl
obmeHa ¢ notokamu. Owunbknm notokoB. Pannosbie
notokn. CTtpokoBble  NOTOkM. [loTOKM M Tunbl,
onpefeneHHole  nonb3oBatenemMm. [locnegoBaTenbHble
KOHTEMHepbl.  Bektopbl.  Ouepean.  [1BYCTOPOHHWE 2 6 3
oyepean. Cnucku. Ctekn. Odepeam ¢ npuopuTeTamu.
AccounaTtmBHble KOHTerHepbl. Cnoapu. CnoBapu c
aybnukatamn. MHoxectBa. MHoxecTBa ¢ aybnukatamu. o
ButoBble MHOXeCTBa.

Tema 11. UTepaTopbl U PyHKLMOHArNbHbIE OB BHEKTHI.

Ob6patHble utepaTopbl. NTepatopbl BcTaBku. [MOTOKOBLIE
nTepartopsbl. ApudmeTtnyeckme dyHKUNOHanNbHbIE
obbektbl. [Mpeamkatsl. Otpuuatenn. CasisbiBaTenu. 2 6 2
ApanTepsbl ykasaTtenen Ha yHKUnn. Agantepbl METOAOB.

UToro B cemecTpe (Ha kypce ans 3A0) 17 34 21

KoHcynbTauumn n npomexyTovHasa atrectaumns (Ok3ameH, 25 335
KypcoBas paboTa) ’ ’

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 87,75 92,25

4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun n 3apgaum KypcoBon paboThbl (npoekTa): Llenbio KypcoBor paboThl ABNAETCA 3aKpenneHne 3HaHumn,
Nony4YeHHbIX B NPOLIECCe U3YYEHUST AMCLMNNNHBI, U PA3BUTME MPAKTUYECKUX HABLIKOB B Npouecce paspaboTtke
MOMHOLEHHOr0 NPOrpamMMHOro NpoayKTa.

3apgayen kypcoBon paboTbl ABNSETCS CO3aHNe COBPEMEHHOro paboTocnocoOHOro NPUMNOXeEHUs C
MCMNOSb30BaHNEM COBPEMEHHbIX TEXHOSOMMIA CTPYKTYPHOIO U 0OBLEKTHO-OPUEHTUPOBAHHOIO NMPOrpaMMUPOBaHUS.

4.2 TemaTuka KypcoBon paboTbl (npoekTa):

Cnucok TeM Ansa KypcoBon paboThl:

1. PaspaboTka npocToro TEKCTOBOrO pefaktopa. B Hem gormkHbl ObiTb NpegycMOTpeHbl BO3MOXHOCTU ONS
CO3[aHnsa U COXpPaHEHMS TEKCTOBbIX (hannoB, Bblpe3aHus, KONMMPOBaHWS, BCTABKN W yAaneHus dparMeHToB TeKcTa,
noucka n 3aMeHbl TeKCTa, BCTABKN B OKYMEHT AaTbl Y BPEMEHMW.



2. PaspaboTka npunoxeHust ons aBTOMaTM4ecKoro pepantuHra tekcta. log pepaiTMHIOM NOHMMaeTcs
06paboTka MCXOOHbIX TEKCTOBbIX MaTepuanos Ans AanbHenLWwero ncnonb3oBaHms. 3a ocHoBY BepeTcs yxe HanMcaHHbIN
TEKCT, KOTOpbLIA NepenncbiBaeTcs CBOMMU CIIOBaMM C COXPaHEHUEM CMbicna.

3. PaspaboTka MHXEHEepHOro kanekynaropa. [aHHbI KanbKynsaTop, MOMUMO BbINMOMHEHUS] OCHOBHbIX
apudmMeTnyecKkMx onepaumi, AomkeH obecneunBaTtb BblYMCIEHME CTENEHN YnCna, 4ECATUYHOIO U HaTyparnbHOro
norapudma, 3KCNOHEHThbI U hakTopmana yucna.

4. PaspaboTka kanbkynaTopa Ansi nporpammucTa. JaHHbIA KanbKynsTop OOJMKEH BbIMOMHATL NEPEBOL YMCEn B
OBOWYHYI0, BOCbMEPUYHYIO, ECATUYHYIO U LWECTHAALATEPUYHYHO CUCTEMbI CHUCIIEHNS], @ TaKKe BbIMOMHATL OCHOBHbIE
apudmeTnyeckme onepauumn B 3TUX CUCTEMAX.

5. PaspaboTka thmHaHCOBOro kanbkynsatopa. [aHHbI KanbKynaTop AormKeH obecneynBatb NepeBo AeHEXHbIX
CyMM 13 pybnen B gonnapbl, €BpO U HaHu, 1 obpaTHbI NepeBod CyMM U3 3TUX BamnoT B pybnu. Takke B kanbKynsatope
[OMmxHa ObITb NpeaycMoTpeHa BO3MOXHOCTb BblYMCMNEHUS TeKyLle CyMMbl BaHKOBCKOrO BKNaja, Ucxoas 13 HavanbHOu
BEMWYMHbI BKNaga, NPOLEHTOB MO BKNagy U cpoka AeNCcTBUA JoroBopa ¢ 6aHKOM.

6. PaspaboTka normyeckoro kanbkynartopa. Kanbkynatop OomKeH BbINONHATE noruveckue onepaumm «NOT»,
«AND», “OR”, "XOR”, “NOR”, “NAND” a Takke onepauun casura 6utos.

7. PaspaboTka ctaTucTMdeckoro kanbkynsatopa. [JaHHbI KanbkynaTop Ang 3afaHHOro psiga Yvcen AorKeH
HaxoauTb UX cpefHee apudMeTMYECKoe, cpeHee reoMeTpuieckoe, Moy, MeanaHy, cpegHeKkBagpaTUYHoOe OTKIOHEeHMe,
ONCMepcuo, CyMMy 3MEMEHTOB psiga, HaubonbLUMA U HAMMEHBLUWIA 3NEMEHT.

8. Paspabotka kanbkynatopa «lnowaab reometTpnyecknx uryp». [JaHHbIN KanbKynaTop OOIDKEH:

a) HaxoauTb Nnowaab TpeyronbHMKa no 3 AnvMHaMm CTOPOH, MO 2 CTOPOHaM U Yriy Mexay HUMK; no
nonynepuMeTpy N paavycy BNMCaHHOW OKPY>KHOCTH;

0) nnowaae KBagpata no CTOPOHE M AuMaroHanu KBagpara;

B) nnowiagb NpsiMOYronbHUKa;

r) nnowagb napannenorpamMmma no CTOPoHaM W YIny Mexay HUMK, a Takke Mo CTOPOHE U BbICOTE;

4) nnowaab pomba;

€) nnowagb Tpaneuuu;

X) nnowianb YeTbipexyronbHUKa;

3) nnowanpb Kpyra;

W) nrnowaab annunca.

9. PaspaboTka kanbkynatopa «AHanuTtnyeckas reometpusa». [aHHbIA KanbKynaTop TOYeK AOMKEeH HaxoauTb:

a) ANUHY oTpes3ka Mo 3aJaHHbIM KOOpAMHaTaMm;

0) cepeavHy oTpeska Nno 3agaHHbIM KOoOpauHaTawm;

B) YpaBHeHVe nNpsmMoin, NnpoxoAsilen Yyepes ABe TOYKM MO 3aJaHHbIM KOOpAMHAaTaMm;

r) TOYKy nepeceyeHus AByX NPsMbIX MO 3aA4aHHbIM YPaBHEHUSM;

4) yron mexay npsiMbiMu Mo 3ajaHHbIM YPaBHEHMWSAM;

€) pacCTosiHME OT TOYKU [0 MPSMOW Ha MMAOCKOCTM MO KOOpAMHATaM TOYKM U ypaBHEHUIO NPSAMON;

X) YpaBHeHVe NAoCKOCTW Mo KoopAMHaTaM Tpex TOYeEK.

10. PaspaboTka kanbkynstopa «KomnnekcHble yncnay. [JaHHbIn KanbKynsaTtop OOSMKeH

a) BbIMOMMHATb ONepauun CrOXeEHWs!, BblYUTaAHUS, YMHOXEHNS 1 AENeHUs KOMMIEKCHbIX Yncen;

©) BblMMCNATL MOAYSb KOMMMEKCHOIO Yncna.

11. PaspaboTka kanbkynstopa «Teopus yncen». [JaHHbIN KanbKynaTop OOSDKEH:

a) Haxo4MTb HambonbLIMIA OOLWMIA AenuTens NS ABYX BBEOAEHHbIX YMCEN;

6) HaMMeHbLUee obLlee KpaTHOE Ansi ABYX BBEAEHHbIX YMCErT;

B) NpoBepsTh, ABNSETCHA N BBEAEHHOE YMCIIO NPOCTLIM UMK HET;

r) BbIMOMNHATL pPasfoXeHne BBEAEHHOrO Yncna Ha NpoCTble MHOXUTENN;

[) NpoBepSATb, ABMSAKTCA N ABa BBEAEHHbIX YMCra APYXECTBEHHbIMMU.

12. PaspaboTka kanbkynsatopa «Bbluncnerus ¢ opobsammy. [JaHHbIA KanbKynsTop OOIMKEH:

a) cknagblBaTb, Bbl4MTaTb, YMHOXaTb U AenuTb Apobu;

0) BblYMCNEHUS] C OOLIKHOBEHHON U AECATUYHBIMU OpOobaMY;

B) npeobpa3oBaHne OeCATUYHON ApOoOUu B OObIKHOBEHHYO ApOOb;

r) npeobpasoBaHue HenpaBumbHbIX Apoben B CMeLlaHHble YnCna;

) cokpalieHue apobe;

e) npuBefeHne apoben k obLiemMy 3HaMeHaTento.

13. PaspaboTka knaBuMaTypHOro TpeHaxepa. B TpeHaxepe gormkHa ObITb NpegycMOTpeHa BO3MOXHOCTb BBOAA
TeKkcTa AN TPeHNpPOBKKM nonb3osaTens u3 danna. OueHka paboTkl Nonb3oBaTens AoMKHa NPoM3BOAUTCH NO 3
napameTtpam:

a) KonmM4ecTBO OLWKNBOK;

©) ckopocTb Habopa;

B) pUTMMUYHOCTL Habopa.

14. PaspaboTka npunoxeHus «3anucHasi KHuxkay». B npunoxeHun gomkHa 6biTb NpegycMOTpeHa BO3MOXHOCTb
paboTbl C MPOM3BOMbHLIM YMCIIOM 3anucer, MOUCK 3anucu no onpeaeneHHoMy npuaHaky (no pamunum, gate poxaeHus
unun Homepy TenedoHa), fobaBneHnsa 1 yaaneHus 3anucen, COpTUPOBKM MO NepPeYvnCrieHHbIM Bbille Npu3HaKam.

15. PaspaboTka npunoxenus «CTygeH4yeckas rpynna». B npunoxeHun gomkHa ObiTb NpegycMoTpeHa
BO3MOXHOCTb paboTbl C NEPEMEHHBIM YMCIIOM CTYAEHTOB, NMOoucKa CTyAeHTa No onpeaeneHHOMy npuaHaky (no damunuu,

harte poxaeHus unm Homepy TenedoHa), LobaBneHus 1 yganeHus 3anucen, COpTUPOBKU MO NEPEYUCIIEHHBIM
BbiLLE MpU3HaKaMm.

16. PaspaboTtka npunoxenuns «bubnuoteka». B npunoxeHum gomkHa ObiTb NpeaycMoTpeHa BO3MOXHOCTb
paboTbl C MPON3BOMBHLIM YMCIIOM KHUF, MOMCKa KHUMM MO onpeaeneHHoMy npusHaky (Mo damunuu aeTopa unuv rogy



n3gaHust), nobaeneHns 1 yganeHns KHUr B 6MGNMoTeKy, COPTUPOBKM KHUT MO pasHbIM MOMsIM.

17. PaspaboTtka npunoxeHuns «l'eomeTtpudeckme urypbi». B nporpamme gomkHa GbiTb NpegycMoTpeHa onums
BblibOpa curypbl: Kpyr, KBagpaT unu nNpsMoyronbHKK. [ns Kaxaoro n3 nepeyvncrieHHbIx 06beKTOB A0OMKHa ObITb 3aaHa
BO3MOXHOCTb €r0 CO34aHus no 3afaHHbIM KoopAMHaTaM, nepemMeLLeHnst Ha MIoCKOCTU, U3MEHEHUS Pa3MepPOB U
NnoBOpOTa Ha 3aJaHHbIN Yros.

18. Paspabotka npunoxeHus «lMpamoyronbHyky». [JaHHOe NpunoXeHne OOMKHO paboTaTb C NPAMOYrofibHUKamu,
CO CTOpOHaMu, NapanmnenbHbIMU OCsIM KoopAauHaT. B npunoxeHnn gomkHa ObiTe NpeaycMoTpeHa BO3MOXHOCTb
nepemMeLLeHns NPsIMOYroNMbHUKOB Ha MIOCKOCTU, U3MEHEHME Pa3MepOoB, NMOCTPOEHME HAaMMEHBLLENO MPSIMOYTONbHMUKA,
cofepxallero Aga 3agaHHbIX NPAMOYronbHUKa, ¥ NPSIMOYTofbHMKA, ABNsOLWEerocs obLien YyacTbio (nepeceyeHmem) OByxX
NPSIMOYTONbHNKOB.

19. PaspaboTka npunoxeHus «TpuroHomeTpudeckue yHKUMM». [NprunoxeHne JOmKHO 06ecneyunTb BO3MOXHOCTb
BblbOpa OAHON M3 TPUTOHOMETPUYECKMX DYHKLUIA (CUHYC, KOCUHYC, TaHTeHC, KOTaHreHC, CeKaHc, KOCeKaHc) 1 ans
BblOpaHHOW PYHKLMM NOCTPOUTL €€ rpadouk.

20. PaspaboTka npunoxeHus «Bektop». [JaHHOe NpunoXeHue JOMKHO paboTaTh ¢ 0ObEKTaMnN-BEKTOpPaMU,
3aJaBaeMbIMN KOOpAMHATaMUN KOHLIOB B TPEXMEPHOM MpoCTpaHcTBe. [punoxeHne JOMKHO BbIMOMHATL onepaumm
CMNOXEHWs1 N BbIYMTAHUSA BEKTOPOB C MOSTyYeHMEM HOBOrO BeKTopa (CyMMbl UMK pasHOCTU), BbIYUCIIEHNST CKanspHOro
npou3BeaeHns ABYX BEKTOPOB, ANMHbI BEKTOPA, KOCUHYCA Yyrna Mexay BeKTopamu.

21. PaspaboTka npunoxeHusa «Maccusy». [JaHHOe npunoxeHne OOMKHO pabotatb C O4HOMEPHBIMU MacCMBaMu
uenbix ymcen. B npunoxeHun gomkHbl 6biTe NpegyCcMOTPEHbl BO3MOXHOCTU ODpalLeHNst K OTAENbHOMY 3feMeHTY
MaccuBa C KOHTPONeM Bblxoda 3a npefenbl MaccuBa, 3a4aHuns NPOU3BOSbHbLIX MPaHWL, MHOEKCOB Npu co3daHnyn obbekTa,
BbINOMHEHNS OnepaLuin NO3NEMEHTHONO CIOXEHUS U BblYMTAHMUS MAcCMBOB C O4MHAKOBbLIMW rPaHULLAMU MHOEKCOB,
YMHOXEHUS1 N JeNneHns BCeX 3NIeMEHTOB MacCuBa Ha ckansp, BbiIBOAA Ha 9KpaH 3neMeHTa MaccvBa no 3afaHHOMY
WHOEKCY, BblBOAA Ha 3KpaH BCero mMaccuea.

22. PaspaboTtka npunoxeHuns «Matpuuay. MNpunoxeHne OMKHO peanun3oBbiBaTh creayowme onepauun Hag
MaTpuLamu:

a) crioxeHue, BbluMTaHWE, YMHOXEHNe, AeneHne (YMHOXeHWe 1 AeneHve Kak Ha Apyrylo matpuuly, Tak 1 Ha
4yncro);

0) onepaunn CpaBHEHUS HA PABEHCTBO UITM HEPABEHCTBO;

B) onepauun Bbl4YMCrEeHNss 06paTHON 1 TPAHCMOHUPOBAHHOW MaTpuLbl, ONepaunio BO3BEAEHWS B CTEMNEHD;

r) BblYMCNEHWE AeTepMUHaHTa MaTpuLbl;

) NnpoBepka MaTpuLbl (SBNSETCA N OHa KBagpaTHOMW, AMaroHanbHOW, HYNeBon, CUMMETPUYECKON).

23. Paspabotka npunoxeHus «NonuHomy». MNpunoxeHne OomkHo pabotatb ¢ MHOrOUYNeHaMu OT OZIHON
nepemMeHHON, KOTOpbIE 3a4alTCa CTEMNEHbID MHOMOYNIEHa M MaccMBOM koadhduumeHToB. B nporpamme aosmkHa 6biTb
npeaycMoTpeHa BO3MOXHOCTb BbIYUCIIEHNS 3HAYEHUS MHOroureHa Ans 3afaHHOro aprymMeHTa, onepauuin CroxXeHus,
BbIYMTAHUS U YMHOXEHWUS] MHOTOYIIEHOB C NOMNy4YeHNEM HOBOro OObEKTa-MHOrouYneHa, BbiIBOAa Ha 3KpaH onucaHust
MHOro4YneHa.

24. Paspabotka npunoxerus «CTtpokax. MNpunoxeHue AomkHO paboTtaTb ¢ O4HOMEPHBIMU MaccuBaMm CTPOK
(PUKCMPOBAHHON ANVHbI. B npunoxeHnn aormkHa ObITb NpeaycMoTpeHa BO3MOXHOCTb 0OpaLleHust K OTAENbHBIM CTpokam
MaccuBa No MHAEeKcaM, KOHTPOrb BbIxO4a 3a Npefenbl MacCuBa, BbINOMHEHNE OnepaLMu NO3MEMEHTHOrO CLenneHns
ABYX MaccuBoB ¢ obpas3oBaHMeM HOBOro MaccuBa, CMSHUS ABYX MacCUBOB C UCKMOYEHNEM NOBTOPSIIOLLNXCS
3MNeMeHTOB, BbIBOA Ha 3KpaH anemMeHTa MaccuBa no 3ajaHHOMY MHOEKCY U BCEro maccusa.

4.3 Tpe6oBaHUA K BbINOJIHEHUIO U NpeACcTaBIeHUIO pe3yNibTaTOB KypCOBOW paboThl (NpoekTa):

KypcoBasi paboTta gomkHa ObITb BbiNOMHeHa oby4arwmmcs B Te4eHne cemecTtpa obyyeHus.

KypcoBasi pabota pomkHa ObiTb nNpeacTaBneHa B BMAE MPOrpaMMHON  JOKYMEHTaUMUM U CO34aHHOro
obyvarommca nporpaMMHOro npoAdykTa B Buae ucronHsemoro channa. [porpammHas JoKyMeHTauus AorbkHa ObiTb
odhopMrieHa B COOTBETCTBMM C AEVCTBYIOLMMWU CTaHA4apTaMy U COCTOATb U3 3-X pa3fenos

a) 3agaHne Ha KypcoByto paboTy (BblgaeTcs npenogaBaTenem)

6) onucaHne nNporpaMmmMHOro nNpoaykTa

B) MCXOAHbIE KOA4bI MOAYNEN NPOrpaMMHOro NpoayKra.

Mpun oLeHNBaHMKN YPOBHS KYpCOBON paboTbl OCHOBHBIMU KPUTEPUSIMW SIBMSIIOTCS:

a) OCTMKEHUE Lenn paboThbl

6) ypOBEHb M3MNOXEHUSA U UHTEpNpeTaunn pe3ynbTaToB paboTbl

B) NPaBUNbHOCTb U MOMHOTa OTBETOB HAa BOMPOCHI NpenogaBaTterns

5 BANNIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 NokasaTenu oueHUBaHUsA OBYYEHUA

Koa komneteHummn NokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~|6HVIF|

1. Ncnonb3yeT 3HaHMsA 06 OCHOBHBLIX Mapaguvrmax v NpUHUMNax nporpaMMypoOBaHus
OrK-5 ana  paspaboTkM nporpamMmHoro obecneyvyeHus, OTBEYaloLLEero COBPEMEHHbIM
TpeboBaHusAM.




2. [emMoHcTpupyeT cnocoBGHOCTb

YCMNeLwHOoro peeHna npaktm4eCcknx 3agad.

ncnonbL3oBaTb
noanporpamMm Ans ObICTpon 1 acpheKTUBHON pa3paboTKM NPUNOXKEHNIA.

3. [llokasbiBaeT HaBbIKK pa3pa60TKM NpuUKNagHblX MNporpaMMHbIX MakeTtoB AnA

CTaHOapTHble  BubnuoTekn

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

KpuTtepun oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLIMI

YcTHoe cobecenoBaHue

MucemeHHasn pabota

5 (oTnmn4yHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHee U [nybokoe  3HaHuWe
TEOPETUYECKUX OCHOB  AMCUMNIIVHBI,

cBOOOAHO OpMEHTMPYETCSI B  OCHOBHBIX
MOHSATUAX, TEepMMHAX W  onpegeneHnsx
npu OTBETE; 3HAKOM C [AOMOMHUTENbHON
nutepatypol; cnocobeH npopaboTaTb
Hay4YHO-MccnenoBaTenbCKylo  nuTepaTypy
no TemMam AUCUMMNUHBI U FPaMOTHO
N3NOXWTb MaTtepuarn.

KauecTBO UCMOMHEHWs1 BCEX 3NEMEHTOB

[MortHOe ©  BCECTOPOHHE  paccMOTpeHune
BONPOCOB, cBuaeTenbCcTByoLlee o}
3HauMTEnNbHOW CcamMocToATeNnbHONW paboTe C
NCTOYHUKaMM MHdopMaLnn. KadvecTtBO
WCMNOMHEeHNs BCEX 3NeMeHTOB paboTbl
cooTBeTCcTByeT  TpeboBaHusM, coaepxaHue
NOMHOCTbIO COOTBETCTBYET 3aaHunio.

MonyyeHHble pesynbTaTbl NpeAcTaBleHbl Ha
OCHOBAHWM U3yYeHUs U aHanusa uccrnegyemon
Tembl. [laHbl MOMHble BbIBOALI U OTBETbI Ha

4 (xopoLuo)

NpakTUYEeCKoro 3afaHus MONHOCTLIO | NOCTaBMEHHbIE BOMpPOCHI. PaboTa
COOTBETCTBYET npeabsiBNsieMbiM | NpeAcTaBneHa K 3almTe B CPOK.

TpeboBaHUsAM.

Ob6yvatowmincs nokasbiBaeT 3HaHue

TEOPETUYECKNX OCHOB OVUCLMMIWHBI,

CcBOOOAHO OpPMEHTMPYETCSI B  OCHOBHbIX
MOHATMAX, TepMMHAX U onpeneneHusx
npu OTBETe; 3HAaKOM C [OOMONHUTENbHON
nutepaTtypol; crnocobeH npopaboTtaTb
Hay4YHO-UccneaoBaTenbCcKkylo  nuTepaTypy
no TeMam AUCUWMIUHBI WM FPaMOTHO
M3NOXUTb  Martepuan, HO  Jgonyckaet
OLMOBKM NpK OTBETaX Ha OOMOSNHUTENbHbIE
BOMPOCKI NpenoaaBaTensi.

MpakTuyeckoe 3agaHvMe BbINOMIHEHO B
COOTBETCTBUM C MOCTaBEHHON 3aJaden.
MmeloTcss  oTaenbHble  HECYLLECTBEHHbIE
OWMbKM unu OTCTYNNEeHUs OT npaswn
ocopMIiEHMS.

PaGota BbinonHeHa B
3agaHnem. Nmetotcs
HeCyLLeCTBEeHHble OLIMOKM B paGote wunu
OoTBETax Ha MOCTaBMeHHble npu 3awmuTe
BOMPOCHI, MOIYT UMETb MECTO OTCTYMNJfieHUst OT
npaBun odopMreHnss paboTbl MNN HapyLUEHbI
CpOKM caaum paboTol.

COOTBETCTBUUA C
oTAenbHbIEe

3 (yooBneTBOpUTENbHO)

O6yvarowmincs  nokasblBaeT  HEMOJHOE
3HaHue TEOPETUYECKUX OCHOB
OVCLMMINHBI, OPUEHTUPYETCA B OCHOBHbIX

MOHATMAX, TepMUHaxX W OonpeaeneHnsx
npu oTBeTE; He 3HaKoMm c
OOMNOSTHUTENBbHOW  NNTEPAaTYpon;  MOXeT

npopaboTaTb Hay4HO-UCCreLoBaTENbCKYHO
nuTepatypy no Temam AUCLUMMNINHBI, HO
HEe MOXeT rPaMOTHO M YETKO M3IOXUTb
matepuan, gornyckaeT  OwWwubkn  npu
oTBeTax Ha [OMOfHUTENbHbIE BOMPOCHI
npenogaearens.

MpakTnyeckoe 3agaHue BbIMOSTHEHO
MOMHOCTBID, HO C  CYyLLEeCTBEHHbIMU
owmnbkamu. Mpu 3TOM HapyLleHbl Npasuna
ocopmMIieHMs.

3agaHne BbINOMHEHO MOMHOCTLIO, HO B paboTte

€CTb  OTAelNbHble  CYLLEeCTBEHHble  OLIMOKY,
MPUCYTCTBYIOT ~ HETOYHOCTU B  OTBeTax.
KayectBo paboTbl Huskoe. JInbo pabota

npencrtaeneHa c onosgaHuem.

2
(HeyooBneTBOpPUTENBHO)

Obyvatolumincss He 3HaeT TeopeTUHecKMX
OCHOB OVCLMNIUHBI, cnocobeH
npopaboTaTb Hay4YHO-UCCreaoBaTerNbCKyHO
nuTepatypy no TemMaMm AOWUCLMMIMHBLI, HO
He MOXET IPaMOTHO M YETKO W3MNOXUTb
matepwuan, [onyckaeT  Owubkn  npu
OoTBETAX HA [JOMNOMHUTENbHLIE BOMPOCHI
npenogasaTensi.

OTcyTCcTBME  OOHOMO  WNM  HECKOMNbKMX
06s3aTenbHbIX 3MEMEHTOB MNPAKTUYECKOro
3apaHus, nmbo rpybble ownbkn B paboTe.

CopepxaHue paboThbl NOSHOCTLIO He
cooTBeTCTBYeT 3apaHuto. OTCYyTCTBYIOT OAWH
WNN  HECKOMNbKO 00sA3aTenbHbIX  3MNEeMeEHTOB
3agaHus. [onyuweHbl MHOFOYMUCIIEHHbIE Tpybble
OLWMOBKM NpY BbINONHEHWU. HapylueHrne npasun
0POpMIIEHUS], HECMNOCOOHOCTL OTBETUTL Ha
OOMONHNUTENbHbIE BOMpPOCHI. HapyweHne
CpOKOB ca4un paboThbl.

3ayTteHo

OO6yvatowmiica TBepao 3HaeT mMartepuarn,




rPaMOTHO W MO CYLLECTBY M3fnaraeT ero, He
OOMyCKaeT CYLUECTBEHHbIX HETOYHOCTEN B
OTBETE Ha BOMpPOCHI, CNOCcobeH NpaBUibHO
NPUMEHNUTb OCHOBHble MeToabl 7]
WHCTPYMEHTbI MPWU peLleHMn NpaKTUYEeCcKU
3agauv, Bnageet HeobxoauMbIMMU
HaBblkaM1 1 NPUeMaMmn NX BbINONHEHMS

O6yuvarowmiica 3HaeT Mmarepuan He B
nonHoM obbéme, unu xe BoobLle ero He
3HaeT. MsanoxeHve MaTepuana cTpagaet
OT HerpamMoTHOCTM U OT 0bObACHEHUA
Menkux gertanen Bonpoca, He MnokasbiBast
otBeT no cywectsy. O6yvatowuincs
He 3auyTeHo JOrnyckaeT CyLIEeCTBEHHbIE HETOYHOCTU B
oTBETE Ha BOMPOCbl, He CcrnocobeH
NpPaBuITbHO MPUMEHUTb OCHOBHblE METOZbI
n WHCTPYMEHTHI npu peLueHuu
npakTu4ecknx 3agad, abComnTHO He
Brageet HeoOXOAMMbIMW HaBblkaMW U
npvemMamm X BbINMOSTHEHUSI.

6.3 TunoBbIe KOHTPONbHLbIE 3af4aHNUA U/MNKU UHbIe MaTepuarbl, UCNONb3yeMble OIS OLeHKU pe3yribTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n | dopMynNnpoBKN BONPOCOB

Cewmectp 2

Ancdasut a3bika C

KntoyeBble cnoBa A3blka C

I'IepemeHHble B si3blke C. basosble TvMbI nepemMeHHbIX

CTpyKTypa nporpammbl Ha a3bike C

Onepatopbl BBOAA M BbIBOAA OaHHbIX B A3blke C

ApndpmeTuyeckme onepaumm B sa3bike C. MpropuTeThl Npy UX BbINOSHEHWM.

Jlornyeckne onepaumm B a3bike C. MNproputeTbl NPU UX BbIMONTHEHUN.

MpaBuna npeobpasoBaHns TMMNOB B s3bike C.

Mpenpoueccop s3bika C.

YcnoBHbI onepaTop B A3blke C.

Cnincku B A3blke C++

Linkn ¢ npegycnosuem B a3bike C.

Linkn ¢ noctycrnosuem B a3bike C.

Ll,I/IKJ'I C 3apaHee 3agaHHbIM KOJIN4EeCTBOM I'IOBTOpeHVII7I B sA3blke C.

MaccuB kak arperaTHbIV TUM AaHHbIX B sA3blke C.

Ykasatenu B A3blke C++.

Ykasatenu Ha maccuBbl B si3blke C++.

Ccbinku B s13blke C++

3|a(3|3|a|2|3|n|2|3]0|x|~|o|a] s |e|n| -

CTpyKTyphbl B A3blke C++

20 MaccuBbl B ka4ecTBe apryMeHToB OyHKUUKN B A3blke C++
21 Ykasartenu Ha oyHKLMIO B A3blke C++

22 Meperpy3ka uMeH yHKUMIA B A3blke C++

23 PekypcuBHble doyHKLMN B A3blke C++

24 LabnoHbl pyHKUMIA B A3blke C++

25 O6beanHeHns B a3blke C++

26 BrvHapHble aepeBbsi B A3blke C++

Cemectp 3

27 BBoa 1 BbIBOAO AaHHbIX B s3blke C++

28 OnucaHne knacca B A3blke C++

29 O6bekTbl B A3blke C++

30 KoHcTpykTOphI B A3blke C++

31 CTtaTtuyeckue anemeHThbl Knacca B A3blke C++.




32 OpyxecTBeHHble pyHKUMM B s3bike C++.

33 [pyxxecTBeHHble Knacchl B A3blke C++.

34 OecTpykTopbl B A3blke C++

35 Meperpy3ka yHapHbIx onepauuin B a3bike C++

36 Meperpy3ka GMHapHbIX onepaunii B a3bike C++.

37 Meperpy3ka onepauui npucesamBaHus B sa3blke C++.

38 Meperpy3ka onepauum npuBegeHus Tuna B A3blke C++.

39 Meperpy3ka onepawmm Bbi3oBa hyHKLNN B A3blke C++.

40 Meperpy3ka onepaumm MHOEKCUPOBaHNS B A3blke C++.

41 YKasatenu Ha anemMeHTbl KIlaccoB B si3blke C++.

42 Kntoun goctyna B si3blke C++.

43 MpocTtoe HacnepoBaHue B s3blke C++.

44 MHoxecTBeHHOe HacnegoBaHue B A3blke C++.

45 ABCTpakTHble Knacchbl B si3blke C++,

46 CosfgaHuve 1 ncnosnb3oBaHne LLabfIoHOB KraccoB B A3blke C++.

47 Cneunanmsauyus LabnoHoB KrnaccoBs B sA3blke C++.

48 Nepapxus ncknioyeHuin B sisbike C++.

49 [nHammnyeckoe onpegenenune Tuna B s3bike C++.

50 ®dainoBble NOTOKN B sA3blke C++.

51 CTpokoBble NOTOKN B s3blke C++.

6.3.2 TunoBble TecToBble 3afaHnA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aAayun, KeUcChbl)
1. PaspaboTtatb Ha fA3blke C npunoxeHuwe, KOTOpoe MO BBEAEHHbIM ANWHaM CTOPOH TpeyrofibHWKa onpeaenser,

MOXET N CYLLECTBOBaTb TaKOW TPeyronbHWK. B crnyvyae nonoXxuTenbHOro oTBeTa BbIMMCIMTL MMOWagb TPeyrofibHUKa
no cpopmyne NepoHa.

2. Ha asbike C++ pa3pa60TaTb npunoXxeHne, KOTopoe HaxoOuT BCE COBEpLUEHHble 4Yncna B Anana3oHe OT 1 0o
n, rge n - HatyparnbHO€e 4YUCro, BBe4deHHOEe Nnorib3oBaTesieM.

6.4 MeToauyeckue MaTepuansi, onpegensiioue npouenypbl oleHUBaHUA pe3yNnbTaToB 00y4yeHus
6.4.1 YcnoBus gonycka oby4aroLwerocs K npoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMKBMAAUUN aKageMn4iecKomn
3a[0MmKEeHHOCTHU

lMpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perfnaMmeHTUpPOBaHO IoKarbHbIM HOpMaTtuMBHbIM aktom CII6rynTn
«[onoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCcneBaeMoCTU 1 MPOMEXYTOYHOWN aTTecTaumny obyqatoLLmxcs»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUnimHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHME NHas

6.4.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

3a4yeT 1 3K3aMeH NpoBOAATCA B YCTHOW hopMe.

Bpemsi Ha noaroToBKy K OTBETY Ha 3ayeTe - 15 MUHYT.
Bpemsa Ha nogrotoBky oTBeTa Ha ak3ameHe - 30 MUHYT.
OK3aMeH W1 3a4eT NPoBOASATCH B KOMIMbIOTEPHOM Kracce.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnaBue | M3patenbcTBO | on nspaHus | Ccblnika
7.1.1 OcHOBHas y4yebGHas nutepaTtypa
dpuamaH, A. J1. AsbIk nporpaMMMpoBaHms Mocksa: MHTepHeT- http://www.iprbooksh
C++ YHusepcuteT 0p.ru/102076.html
MHdopMaumnoHHbIX 2021

TexHonorun (MHTYWUT),
An NMn Ap Megua




AnekcaHgpoB, 3. 3, |[llporpammupoBaHune Ha Mocksa: MHTepHeT- http://www.iprbooksh
AdoHuH, B. B. asblike C B Microsoft Visual YHusepcuteT op.ru/102050.html
Studio 2010 MHopmaumnoHHbIX 2021
TexHonorun (MHTYWUT),
An NMn Ap Megua
JlebepeHko, J1.  @.,[OcHoBbI Hosocnbupck: https://www.iprbooks
MopeHkoBa, O. U. nporpaMmmupoBaHus Ha C++ Cubupckuii hop.ru/125269.htmi
rocyaapCcTBEHHbIN 2021
yHMBEpCUTET
TenekoMMYHUKaLuin 1
NHOPMAaTUKK
7.1.2 JononHuTenbHas yyebHasa nutepartypa
30nuH, A. I., | MNporpammunpoBaHue Ha C++ Caparos: https://www.iprbooks
KonopeHkosa, A. E., Moo 6p : 2022 hop.ru/116283.html
Xanukosa, E. A. pocbobpasosarme
MopeHnkoBa, O. W., |lporpammunpoBaHme Ha Capartos: 2021 https://www.iprbooks
MapHauesa, T. U. asbike C/C++ MNpodpobpasosaHue hop.ru/106631.html

7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALIMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
MHdopmauuoHHas cuctema «EgnHoe okHO goctyna k o6pasoBaTenbHbIM pecypcam. [ONeKTpOoHHbIN pecypc].

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCcTpPaHAeMoro NporpaMMHOro obecneyeHus
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition
Microsoft: WIN HOME 10 Russian OLPNL AcademicEdition Legalization GetGenuine

7.4 OnucaHme MmaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAUMOMN ANA OCYLUEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gUCUUNIInHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayguTopus

KomnbtoTepHbIv knacc

MynbTUMeauniiHoe 0BopyaoBaHME, KOMMbIOTEPHAsi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetn  «WMHTepHeT» 1  obecneyeHnem [ocTyna B  SMEKTPOHHYIO  MH(OPMaLMOHHO-
oGpasoBaTesibHyIo cpeay




