TOY BIIO IOHEIKHUII HAIIMOHAJTbHBIN YHUBEPCHUTET»
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PABOYASI IPOTPAMMA YYEBHOM JUCIIATIINHbBI

«IPOIT'PAMMMUPOBAHHUE»
HanpaBneHue noAroToBKu: 09.03.04 ITporpamMHast HHXEHepHs
ITpocune moAroTOBKH: ITporpammHas HHXeHEPHs
OGpazoBaTenbHas mporpaMma; OaxanaBpuar
KBanuduxarms: Axaznemuyeckuit 6axanaBp

OYHasA, OYHO-3a04Has1, 3a04YHas, B TOM

®opma oOyueHus:
YHCIIE C YCKOPEHHBIM CPOKOM 00y4eHHUs

HYXKHOE TIOTYEPKHYTh

Honenk 2020




[Iporpamma y4e6GHOM mucnummHbl «IIporpaMMHpOBAaHHE» COCTAaBIEHA HA OCHOBAHHH
TocynapcTBeHHOTO 00pa3oBaTeNbHOrO CTAHAAPTA BBICIIETO NPO(ECCHOHATLHOrO 006pa30oBaHMS
(I'OC BIIO) onenxoi#t Hapomuoit Pecry6muku (JIHP) mo mampasienuio moxrotosku 09.03.04
ITporpaMmHas HH)KEHEPHsl, yTBEPKAEHHOTO NprKa3oM MunucTepcTBa 06pa3oBanus U Hayku JIHP
or 21 sHBaps 2016 r. Ne 33;

Ilopsnxa opraHu3amuu y4eOHOro Ipolecca B 00pa3OBaTENBHBIX OPraHU3AlMAX BBICIIETO
npodeccroranbroro obpasoanus Jlonenkoit Haponwoii PecryGimky, yTBEpKIEHHOTO MPHKA30M
Munncrepcrsa o6pasopanus u Hayku JIHP Ne 1171 ot «10» HosiGpst 2017 1.;

y4eOHOro mjaHa M OCHOBHOH 00pa30BaTeNbHONW NPOrpaMMBI BBHICIIETO MPO(ECCHOHATBHOTO
obpa3oBanus HampasneHus noxaroroBku 09.03.04 IlporpamMMmuas HHXeHepHs, pa3paGoTaHHBIX B
'OV BIIO «/loHenkuit HalMOHATBHEL YHHBEPCUTET.

Pazpa6orumk: “
JouenT xadeapsl MPUKIaTHON MEXaHUKH %‘

¥ KOMITBIOTEPHBIX TEXHOIOTHH H.C. Bornapenko

IIporpaMma y4eOGHON MMCIMIUIMHBI yTBepXJIEHA Ha 3acefaHud Kadeapbl NPUKIAIHOM
MEXaHHUKH ¥ KOMIIBIOTEPHBIX TEXHOJIOTHM

ITpotoxon Ne 11 ot «02» ampens 2020 r. \ § ;
3aBenyromuii kadenpoit : A.C.Tonsues

ey

IIporpaMma yueOHON JUCHUIUIAHBEI O0100peHa y4eOHO-METOAMYECKOM KOMMCCHEH
(axynpTera MaTeMaTHKH U HHGOPMAMOHHBIX TEXHOIOTHiA
ITpotoxon Ne 8 ot «15» amperst 2020 r.

Ilpencenarens yueOHO-METONHYECKOM W

Komuceun daxyaprera JLU. Censxoa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYuebnas mucuuiuimHa «lIporpammupoBanue» OTHOCHTCA K 1ukiy IlpodeccnonambHOi

IIOArOTOBKH, 0a3oBas 4acTh.

CopepxaHue TUCIUTUIMHBI SBIISIETCS JIOTHYECKUM MPOJOJHKCHUEM COJICPIKAHUS JTUCIUILTAHBI
— Hudopmaruka (mpodriibHast TUCIUIUIMHA CPEAHETO 00pa30BaHMS)

1 GOpMUPYET OCHOBY U1 OCBOCHHUS JUCIUILINH:

— y4eOHOM npakTuku «MeToabl IPOrpaMMUPOBAHUS;
— OOBEKTHO-OPUEHTUPOBAHHOE NTPOTrPAMMHUPOBAHMUE;

— AJNTrOpUTMBI U CTPYKTYPBI 1aHHBIX;

— Teopus aBTOMaTOB U (POPMATBHBIX S3BIKOB;

— IIpoekTrpoBaHKEe M apXUTEKTYpa IPOTPAMMHBIX CHCTEM;
— OYHKIMOHAJIBHOE U JIOTUYECKOE MPOTrPaAMMHUPOBAHHE;

— IlporpammupoBanue rpaduku B OpenGL.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpaBneHHe IIOATrOTOBKH

09.03.04 [IporpammHasi HHXKEHEPUSI

ITpoduns [IporpamMHas HH)XEeHEpUs
OO6pa3oBarenpHas porpamma bakanaBpuar
Kpanudukamnus AxkaneMudecKuii OakaiaBp
KonuyecTBo conepkarenbHbIX MOTyJIeH 5

JucnuniarHa 6a30Boi / BApHaTUBHON YacTH
00pa30BaTeNbHOM POrpaMMbl

JucnumniamHa 6a30Boi 9acTu

®opwmel kouTposist (MK, sk3ameH, 3auer)

MOI[y.]'IBHBIﬁ KOHTPOJIb, 9K3aMCH

3aouHas popma
ouHast popMa 00yUeHUs bop
o0y4yeHHs
Hoxasaremn CKO HOpMAT CKO
HOpMarT. CpOK YCKOp. pMAT. CKOop.
CPOK CPOK CpOK
KonnuecTBo 3a4€THBIX eAMHUIL (KPETUTOB) 10 10 10 —
I'ox moAroToBKM 1 1 1 —
Cemectp 1,2 1,2 1,2 —
KonmnuecTBo yacos 360 360 360 —
- JIEKIIMOHHBIX 68 — 12 —
- IPAKTUYECKHIX, CEMUHAPCKUX — — — —
- 1a00PaTOPHBIX 84 — 16 —
- CAMOCTOSATENILHON paboThI 208 360 332 —
B T.4. HHMBHIyaJbHOE 3a/IaHUE — — — —
8,4 (1 cemectp);
HenenpHOE KOTMUECTBO YacoB, — — —
13 (2 cemectp)
4 (1 cemectp);
B T.Y. ayIUTOPHBIX — — —
YAHUTOP 5 (2 cemecTp)




3.  OINHUCAHHME JUCHUIIJIMHBI

Ieau u 3axaun

Henu:

— W3y4YeHHE OCHOBHBIX NMPHEMOB MPOTPAMMHUPOBAHHUS Ha S3BIKE BHICOKOTO ypoBHS C+t;

— OBJIAJICHUE OCHOBHBIMH CHHTAaKCUYCCKUMHU MpaBuiIaMu si3bika C++;

— OBJAQJICHWE  HABBIKAMH  NPOTPAMMHUPOBAHHMS  KOHCOJBHBIX  TPUJIOKEHUH ¢
MCIIOJIb30BAHNEM OCHOBHBIX JIEMEHTOB sI3bIKa (YCIOBHBIC ONEPATOPHI, IIMKJIBI 1 MACCUBHI).

3aoauu:

— (opmupoBaHUE ANTOPUTMHUYECKON 1 HHOOPMAIIMOHHON KYJIBTYPHI CTYACHTOB;

— OBJIQJICHUE TEXHUKON MOCTPOCHUS U peaTH3aIiH aTOPUTMOB;

— pa3BHUTHE y CTYJECHTOB JIOTHYECKOTO U AHATUTUYECKOTO MBIIIIJICHUS;

— (opmupoBaHUE TPAKTUYECKMX HABBIKOB 10 OCHOBAaM TIPOTPAMMHUPOBaHUS HaA
YHHUBEPCAJIbHOM  ITOPUTMHYECKOM  sI3bIKE  BBICOKOTO  ypoBHsS C++ 1 penieHus
npo(hecCHOHANBHBIX 3a71a4;

— (dopMuUpOBaHHE y CTYACHTOB MNPO(ECCHOHAIBHBIX KOMIICTCHIIMH, CBS3aHHBIX C
UCIIOJIb30BAHUEM TEOPETUYECKUX 3HAHWUH B O0JIACTH TPOTPAaMMHUPOBAHMS, M MPAKTUYCCKUX
HABBIKOB MPOrPaMMUpPOBaHus Ha si3bike C++;

— mpuoOpeTeHue 3HaHUH npoeCCUOHATBLHON TEPMUHOJIOTHH B obyacTu
POTPaMMHUPOBAHHUSL.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JMCUMIIMHBI. [Ipoliecc M3ydeHUs IUCHUTUIMHBI
«[IporpammupoBanue)» HampasieH Ha (HOPMUPOBAHHE HIEMEHTOB CICAYIOUINX KOMIIETCHIIMN B
coorBerctBun ¢ ['OC BIIO JIHP no nanpaBnenutro noarotoBku 09.03.04 Ilporpammuas
WH)KGHEpUsT M OCHOBHOW 00pa3oBaTeIbHOH MPOTPaMMbI  BBICHIETO MPO(eCcCHOHAIBHOTO
obpaszoBanus Hampasinenus moaroroBkd 09.03.04 Ilporpammuas wumkeHepus (IIpoduis:
[MporpammHas HHXKECHEPUS):

a) oowexynomypnuix (OK):

— OK-7 — cniocoOHOCTh K CaMOOpraHU3aIluu U CaMO00Pa30BaHUIO;

0) oowenpogheccuonanvuvix (OIIK):

— OIIK-1 — BnaneHWe OCHOBHBIMHM KOHIEHIMSIMH, MPUHIUIIAMH, TEOPHSIMU U (paKTamw,
CBSI3aHHBIMHU C WH(OPMATHKOMH;

— OIIK-3 — cnocoOHOCTh NPUMEHSATh 3HAHUS M YMEHHMA U3 UHPOPMATUKU U
IPOrPpaMMHUPOBAaHUSl K TPOEKTUPOBAHUIO, KOHCTPYHMPOBAHUIO M TECTUPOBAHHMIO IPOTPAMMHBIX
IPOIYKTOB;

8) npogpeccuonanvuvix (I1K):

NPON3BOICTBEHHO-TEXHOJIOTHYECKasl 1eSITeIbHOCTh:

— [IK-1 — TroTOBHOCTh NPUMEHSTbh OCHOBHBIE METOJAbl M MHCTPYMEHTBI DPa3pabOTKU

IPOTrpaMMHOTr0 0OecreueHus;
HAY4YHO-MCCJIe0BATEIbCKas 1eSITeIbHOCTh:

— [IK-12 — cnocoOHOCTh K (opmanu3alMd B CBOEH MpeaMeTHOH o0nactu ¢ yd4érom
OTPaHUYEHUH UCIIOJIB3YEMbIX METO/I0B HCCIIEIOBAHNUS;

— [IK-13 — TOTOBHOCTh K HCIIOJB30BAaHHIO METOJOB M WHCTPYMEHTAIBHBIX CPEICTB
UCCIIeIOBaHUs 00BEKTOB MPOPECCHOHATILHOM 1€ TENbHOCTH;

aHAJTUTHYECKAs 1eSITeIbHOCTh:

— [IK-16 — ciocoGHOCTH (hopMaIM30BaTh MPEIMETHYIO 00JIaCTh MPOrPaMMHOTO MTPOEKTa U
pa3paboTaTh crenu@uKanuy s KOMIOHEHTOB IIPOTPAMMHOTO MPOIYKTA;

— [IK-18 — crtocoOHOCTh TOTOBHTH KOMMEPUECKHUE MPEIIOKEHUS C BADHAHTAMH PEIICHIS,

NMPOEKTHAS 1eATETbHOCTD:
— [IK-20 — ciocoOHOCTh OLIEHWBATh BPEMEHHYIO 1 EMKOCTHYIO CJIOKHOCThH ITPOrPAaMMHOTIO




obecneucHus;

— [IK-21 — BiajgeHWe HaBBIKAMH YTEHHUs, IOHHMAHMUSA M BBIJEIEHUS IJIABHOM HIEU
MPOYUTAHHOI'O0 HCXOJHOIO KOJA, TOKYMEHTALIUH;
neaaroruyeckasi 1esiTeJJbHOCTh:
— [IK-23 — BnajicHWE HABBIKAMU MPOBEJCHUS MPAKTHYECKUX 3aHATHHI C MOIH30BATEIISIMU

MPOTPAMMHBIX CUCTEM.

B pe3yJabTaTe H3y4YCHUdA y‘leﬁHOﬁ JAAUCHHUIIIMHBI CTYAC€HT J0JI2KEH .

3name:

CTPYKTYpY Iporpammsl Ha si3pike C++;

— apudmeTnueckue onepanuu u Mmaremaruyeckue Gpynkiun B C++;
— YCIIOBHBIE OIIEPAaTOPBI U ONEPATOPBI HUKJIIOB B si3bIke CH++;

— MeTOoJIbI 00paboTKH MaccuBOB B C++;

— OmpeJeNIeHue U UCTIOIb30BaHue PyHKIui B si3pike C++.

Ymemes:

— pa3paboTaTh U IPOTECTUPOBATH IpOorpamMmy Ha sizbike C++;
— NPOrpaMMMPOBATH JIMHEWHBIE, PA3BETBILIIONINECS U HUKIMYECKUE AITOPUTMBI HA SI3BIKE

C++;

— paboTaTh ¢ yKazareiasiMH, CTAaTHYECKUMH U TUHAMHUYEeCKUMH MaccuBamu B C++;
— 00pabarbIBaTh CUMBOJIBHBIE CTPOKH B sA3bIKe C++;
— HCIONIb30BaTh  (YHKIMHM, pPEKypCUBHBIE (YHKIUHU, JOKaJIbHbIE U TJIOOANBHBIE

nepeMeHHsie B C++.
Bnaoems:

— npodeccruoHaIbHOI TEPMUHOIOTHEHN B 001aCTH IPOrPAMMUPOBAHUS;
— HaBbIKaMU pa3pabOTKH U OTJIAJKU IPOrpaMM Ha si3bIKe nporpammupoBanust C++.

4.  COILEPXAHUE JUCIHUIIVIMHBI U ®OPMbI OPTTAHU3ALIUU YYEBHOI'O

MPOLIECCA

IHopsaaxkoBblii HOMEP U
TEeMa

Kparkoe conepxkanue TeMbl

Coaep:xarejbHbIH MOAYJIb 1

«IIporpamMmupoBaHue JHHEHHBIX U PA3BeTBJISIOIHXCH
BBIYHMCJINTEJbHBIX NPOLECCOB Ha A3bIKe C++»

Tema 1. Beenenue B
MporpaMMHUpPOBaHKE Ha
si3pIke C++

Cosnanue npoekta Microsoft Visual Studio. Dransl HamucaHwust
nporpammbl. CTpykTypa nporpammbl. OObsIBIIEHHUE TEPEMEHHBIX.
ApudnmeTrndeckue oneparuu sizbika C++

Tema 2. Cocras s3pika C++

Andasut s3p1ka C++. JlekceMbl (uaeHTUPUKATOPHI, KIIOYEBbIE
CIIOBA, 3HAKH OTIEpPAIlHii, KOHCTAHTHI, IEPEMEHHBIE, BBIPAKCHUS).
Matemaruueckue G yHKIUU

Tema 3. YcioBHBIE
oneparopsl B A3bike C++

'VcioBHbI oneparop 1 f. . .else. YcnoBHas oneparus.
Onepatop MHOKECTBEHHOTO BbIOOpa switch. Jlornueckue

onepanuu B si3bike C++




«IIp

Conep:kareJibHBIIA MOIYJIb 2
OrpaMMHpPOBaHHUeE IIUKJIOB HaA si3bIKe C++»

Tema 4. [{uxaer B C++

Omnepatops! ukiIoB for u while. [luka c mocrycioBuem
do...while. OmuOKH mpu NPOrpaMMHUPOBAHUH ITUKIIOB

Tema 5. [IporpammupoBanue
BJIOKEHHBIX [IUKJIOB B C++

I cmonp30BaHKe BIOKEHHBIX IUKIIOB JJI4 pa6OTBI C IICJIbIMHU YHCJIaMHU

Tema 6. Yrpasmstomue
OTEPATOPHI LIUKIIOB B SI3bIKE
C++

[{MKJIBI C HEM3BECTHBIM KOJIMUECTBOM MTepaluil. Beixoa u3 nukia ¢
[MOMOIIIbIO oniepatopa break. Oneparop continue

Conep:kareJibHBIIA MOIYJIb 3
«Paodora ¢ MmaccuBamu B C++»

Tema 7. OnHOMEpHBIE
MaccuBbl B C++

OOBsBIIEHUE U HMHUIUAIU3al0nusad OJHOMEPHBIX MACCUBOB. Pab6ora ¢
OIHOMCPHBIMH MaCCHBAMMU. COpTI/IpOBKa MacCCHUBOB

Tema 8. MHOTOMEpHBIE
MaccuBbl B C++

OOBsBIIEHUE U HHULHaJIM3alusd MHOI'OMEPHBIX MaCCHUBOB. Pab6oTa ¢
MHOI'OMCPHBIMH MaCCHBAMMU.

Tema 9. Ykazarenu B C++

OO0bsBieHue ykazateneil. OnepaTopsl, HCIOJIb3YEMBIE C
ykazatensimu. [IpeoOpa3oBaHue TUIIOB yKazaTesel. YKa3arenu u
MaccuBbl. Vcnonb3oBanue Mmoaudukaropa const npu o0ObsABICHUH
ykaszatesnei. CriocoObl MHUIMATU3AIK yKa3aTese.
Apudmernaeckue onepanuy Haja ykazateasimMu. OJJHOMEpHBIE
TMHaMUYeCKHe MaccuBbl. MaccuBel ykazaTeneit

Tema 10. MHOrOypOBHEBast
HerpsMas agpecanus B C++

OnHOYpOBHEBAs U MHOTOYPOBHEBAs HETIPSMAs aipecalius.
OObsBIIeHNE IBYMEPHBIX THHAMUYECKHX MaccUBOB. PaboTa ¢
NTBYMEPHBIMH ITMHAMUYECKUMHU MAaCCUBAMHU

CoaepxaresbHBIH MOAY.Ib 4
«Pabora ¢ TekcToMm B sa3bIke C++»

Tema 11. CuMBOIBL U
CTPOKH B si3bIke C++

Coznanne ctpok B C++ kak MaccuBOB Tumna char. bubnuoreunsie
(GyHKIUY 1715 paboThI CO CTPOKaMU M cuMBoJaMHu. Vcronb30Banue
TByMEPHBIX MAaCCHBOB yKa3aTelleH JiJisi pabOTHI CO CTPOKAMHU.
CTpoKkoBBIH KTace string

Tema 12. PaGora ¢
TEKCTOBBIMHU (haiiiamMu B
s3p1Ke CH++

[ToToku B s3pike C++. 3amuch JaHHBIX B TEKCTOBBIN (haiin. UreHnue
H(pOpMaIUU U3 TEKCTOBOTO (aitna. @opMaTHBIH MOTOKOBBIN BHIBOJ
qHUCell

«CocraBJjieHue 1j

CoaepxareJbHBIH MOAYJIb 5
pOrpaMM MHOTOMO/YJIbHOI CTPYKTYPBI Ha si3bike CH++»

Tema 13. @yHKIMH B
si3pIke C++

Onpenenenue pyukuuu. [Ipotorunsl pynkuuit. Onepatop return.
JlokanbHble U TI00abHbIe TepeMeHHble. CriocoObl epeaaun
ApryMEeHTOB (YHKIUU

Tema 14. PekypcuBHbIE
¢ynkuuu B s13pike C++

Omnpenenenue pekypcuBHON (pyHKIMHU. [IpuMepsl peKypCHUBHBIX
b yHKIIHI

Tema 15. MaccuBsl kak
(dopmanbHbIE TapaMeTphbl
¢byHk1mii B s3p1ke CH++

OOBsBICHNE OJJHOMEPHOIO MacCcHBa B KauecTBE (POpPMaIbLHOTIO
napametpa GyHkiuu. O0bsBICHHE IBYMEPHOTO MAacCHBa B KaYeCTBE
(dhopManbHOro napamerpa QyHKIHH

Tema 16. ®opmanbHbIE U
bakTHueckue QyHKINH B
si3pike C++

[Ipumeps! ucrob3oBaHus (POpPMaTbHBIX U PaKTUIECKUX (DYHKITUH.
Peannzaiyst YnucieHHBIX METO0B Ha A3bIKke C++




TemaTnueckuii miian

Coaep:kareabHblii MOTYJIb 1
«IIporpaMmMupoBaHue JHHEHHBIX U Pa3BETBJISIOIIUXCS BbIYHCIUTETbHBIX NMPoIeccoB HA si3bike C++)»

KoJauyecTBO yacos

Ounas ¢popma o0yuenust

3aouHasi popma 00yueHuUs1

. . . YckopeHHblii cpok
HopMaTuBHBIii CPOK 00ydyeHust YckopeHHblil cpok 00yueHust HopMaTuBHBIii CpoK 00y4yeHust fy —
Ha3Banus
COTEPIKATENBHBIX MOTY.TC B T.4. B T.4. B T.4Y. B T.4.
% ® ® &
U TeM ol o | 8 = o| @ = g o @ = 2 o| & &
{ERENE {EENE 2 |E % Ak
S = S|E |BEx| =|E = 5| & = | H S = 5| & Ss | 5l S| 5|9 3 58
@ = 21 e gl S| @ = | 2 A~ = 2| 2 e | &3 E| 2| ¢g¢
9 = gl = = > 9 = gl = = = B> = gl = =) > o =H| = >
= < | = ge | 5y & Z S| = Ee | g a < S| = e | =HyR| 2z =3 5
5} e b=y = ] = 1) ot =% = ] = ) ot =3 = ] = ) ot = =
= = ) o | & = = ) o =& | A = £ ) o | /& =] = d /A
S| S = S| S S = S| S S = S & =
8 F |2 8 |2 |3 =§ |2 |E = %3
S = S = S = § =
Tewma 1. Benenue B
NPOrpaMMUPOBAHHUE HA 20 | 4 |- 6 | 10 |- 20 - |- - 20 |—| 2175|075 | — 1 2 [-|-|—-|—-|—-| -
a3bike C++
Tema 2. Cocras s3bika C++ 20 4 | -1 6 10 | - | 20 — — — 20 || 21,75 | 075 | — 1 2 [ = =]|=-]=1-] =
Tema 3. YcnoBHbIe 20 4 -1 6 10 | —| 30 N R 30 |—| 2175|075 | — 1 20 ||| =-1]-|
oneparopsl B A3bike C++
Hmozo
no codeprcamenbHoMmy 60 |12 | -]18 | 30 |- 70 - |- - 70 | —| 6525 |225| — 3 60 |- |[-|—-|—-1|—-| -
Mmooy 1




Conep:kareJbHbIA MOIYJIb 2
«IIporpammupoBaHue HUKJIOB HA s3bIKe C++H»

Tema 4. Iuxier B C++ 20 4 6 10 | - | 20 - |- - 20 | —| 21,75 | 0,75 20
Tema 5. [IporpammupoBanue 20 4 6 10 _ 20 _ _ _ 20 | —| 2175 | 0,75 20
BJIOJKEHHBIX IIUKJIOB B C++
Tema 6. Ynpasinstomiue
OIIePaTOPHI ITUKJIOB B S3bIKE 20 4 6 10 | - | 30 - | =1 - 30 |—| 21,75 | 0,75 20
C++

Hmoczo

no codepicamenbHOMy 60 | 12 18| 30 | - 70 - |- - 70 | —| 6525 | 225 60
Mooy 2
CoaepxarejbHbIH MOIYJIb 3
«Padora ¢ MmaccuBamu B C++»

Tema 7. OnromepHere 20 | 4 6 | 10 -] 10| - || = | 10 |-|275|07 20
MaccuBbl B C++
Tema 8. Maoromeprsie 20 | 4 6 | 10 |-| 20| — |=| — | 20 |-|2175 075 20
MaccuBbl B C++
Tema 9. Vkazarenu B C++ 20 4 6 10 | - | 20 — — - 20 | —| 21,75 | 0,75 20
Tema 10. MHOrOoypoBHEBast 20 4 6 10 B 20 B B B 20 | —| 2175 | 0,75 20
HernpsiMas aapecarusi B C++

Hmozo

no cooeprcamenbHoMmy 80 | 16 24 | 40 | -] 70 - |- - 70 | —| 87 3 80
Mooy 3




ConepkareibHBII MOAY.JIb 4
«Pabdora ¢ TekcToM B sa3bIKe C++»

Tema 11. CUMBOJIBI U CTPOKHU 28 6 | - | 4 18 | - | 25 _ _ _ 25 | | 2175 | 0.75 1 20
B si3bIKe C++
Tema 12. PaGota ¢
TEKCTOBBIMHU (haitiamu B 28 6 |- | 4 18 | — | -25 - =1 - 25 | —[ 21,75 | 0,75 1 20
si3pike C++

Hmozo
no cooepicamenbHOMy 56 12 | - | 8 36 | -] 50 - - - 5 | —-[435 ]| 15 2 40

Mooy 4

Coaep:xatejbHbIN MOAYJIb 5
«CocTaBJjieHHe MPOrPaMM MHOTOMOJYJIbHOH CTPYKTYPHI Ha si3bIke C++»

gi“ian-q’yHKH“““SHKe 26 | 4 |- | 4|18 |-|25| - || - | 25 |-|2a|075 1 | 23
Tema 14. Pexypcnsnrie 26 | 4 || 4|18 || 25| - |-| - | 25 |-|2um|075 1 | 23
¢dyHK1MH B si3pIKe CH++
Tema 15. MaccuBbI Kak
(opManbHbIE TapaMeTpbl 26 4 | —| 4 18 | - | 25 - | =1 - 25 | —| 2475 | 0,75 1 23
¢dbyHK1Mi B si3p1ke CH++
Tema 16. @opmanbHble U
dakTrueckue GyHKIMH B 26 4 | -] 4 18 | —| 25 - | =1 - 25 | —| 24,75 | 0,75 1 23
si3pike C++

Hmozo
no codeprcamenbHoMmy 104 | 16 | - | 16 | 72 | — | 100 - |- - 100 | —| 99 3 4 92

M00yJi0 5
Bcezo no oucyunaune 360 | 68 | — | 84 | 208 | — | 360 - - - 360 | —| 360 12 16 332




5. METOAHMYECKHMUE PEKOMEHJIALIMU J1JISA TPOBEJIEHUWSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

TeMBI JIeKIIMOHHBIX 3aHATHNA

o Haszeanue memot Konuuecmeo
n/n yacoe

1 |Beenmenue B nporpammupoBanue Ha si3bike C++ 4

2 |Cocras si3bika C++ 4

3 [VcnoBHble omepatops! B s3b1Kke C++ 4

4 |[uxnsr B C++ 4

5 [[IporpaMmupoBaHue BIOKEHHBIX HUKIOB B C++ 4

6 Ypasiistomye onepaTopsl HUKIOB B si3bIke CH++ 4

7 |OnHOMepHbIe MaccHBbl B CH+ 4

8 MHoromepHbie MacCuBbl B C++ 4

9 |Vkasaremu B C++ 4

10 MHoroypoBHeBast Heripsimasi azgpecanus B C++ 4

11 |CumBomsl u cTpokn B s3b1Ke CH+ 6

12 |Pa6ota ¢ TekcToBBIMH (haiinamu B s3bIKe CH++ 6

13 DyHKUIUHU B s13b1Ke C++ 4

14 PexypcuBHbIe pyHKINH B s13b1Ke C++ 4

15 [MaccuBsl xax opmanbHbIe TapaMeTph! GyHKIHIT B a3b1ke C++ 4

16 |®opmanbuble u pakTHUecKue GyHKIMHU B A3bIKe C++ 4
BCEI'O 68

Tembl 1a0OPATOPHBIX 3aHATHI
o Has3zeanue memot Konuuecmeo
n/n yacoe

1 |Cosnmanue npocreiinmx nporpamm Ha si3pike C++ 6

2 |Matemarnueckue GpyHKIHH A3b1Ka C++ 6

3 [Mcnonb30BaHME YCIOBHEIX ONEPaTOPoB B s3bike CH++ 6

4 [Peanu3anus onepaTopoB MUKIOB B C++ 6

5 [[IporpaMmupoBaHHe BIOKEHHBIX UKIOB B C++ 6

6 |Oneparope break n continue B s3bike CH 6

7 [PaGota ¢ omHOMepHBIMU MaccuBamMu B C++ 6

8 [PaGota c MHOrOMepHBIME MaccuBaMu B C++ 6

9 |OnHOMepHBIE IMHAMUYECKHE MAaCCHBEI B C++ 6

10 |IBymepHBIe muHAMMUYEcKHe MaccHBHI B s3bIKe C++ 6

11 |CumBoms n CTPOKH B si3b1ke C++ 4

12 |PaGota ¢ TexcToBBIMH (haiinamu B s3bIKe CH++ 4

13 |Hamucanue dynxumii Ha s3p1Ke CH+ 4

10
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Ne Has3zeanue memut Konuuecmeo
n/n yacoe
14 lPexypcuBnbIle pyHKIUH B s1361KEe C++ 4
15 |Mcnomp3oBanue ykasateneii B kauecTBe pOPMATBHBIX TAPAMETPOB 4
¢ynkuunii B si3pike C++
16 [[Ipumenenue ykasareneii Ha Gpynkuuy B s3p1ke CH++ 4
BCEI'O 84

6. METOAUMYECKHUE PEKOMEHJALIMU 11O OPTAHU3AIIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMoCTOSATEIbHOI PadOThI CTYIEHTOB

o Ha3zeanue memoi Konuuecmeo
n/n uacoe
1 |BBenenwue B mporpaMMupoBanue Ha A3bike C++ 10
2 |Cocras a3bika C++ 10
3 |YcnoBuble oneparopsl B s3bike C++ 10
4 |[uxnst B C++ 10
S [[TporpaMMHpOBAaHUE BIOKEHHBIX IIUKJIOB B C++ 10
6  |Vnpapnsomue onepatopsl MKIOB B si3bike C++ 10
7 |OnrOMepHBIe MaccuBhl B C++ 10
8 [MuoromepHsie MaccuBbl B C++ 10
9 [Vkaszaremu B C++ 10
10 [Mmuoroyposuenas nenpsimas agpecanus B C++ 10
11 |CumBombl u cTpoku B s3bIKE CH+ 18
12 |PaGora ¢ TexcToBEIME (aiinamu B s3bKe CH++ 18
13 |®ynxiuu B s3p1KE CH+ 18
14 |PexypcusnbIe Gyrkimy B s361Ke C++ 18
15 |Maccussr xax popmansHBIe TapaMeTpsl GyHKIHIA B s361Ke CH++ 18
16 |®opmansuble u hakTuueckue GyHKIHH B A3b1ke C++ 18
BCEI'O 208

7. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

7.1 Koumponsnsle sonpocwl kK npomexcymounoii ammecmavuu (1 cemecmp)

CrpykTypa nporpaMmsl Ha si3bike C++.

Apudmernueckue onepanuu B C++.
CocraB s3b1ka C++.

ONoGaRwWNE

VYcnoBnas onepanus B si3bike C++.

Oransl HaNMCaHUsI POrpaMMsbl Ha si3bike C++.

OObsiBIIeHNE TIEpEMEHHBIX B s13bIke C++. TUIIBI TaHHBIX.

Hcnonp3oBanue MmaTreMatnyeckux pyHKUui B si3bike C++.
VYcnosneiii oneparop if uif...else. CTpykTypHas cxema yCIOBHOI'O OIIEPATOPA.
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9. Omneparop MHOXeCTBEHHOTO BbIOOpa switch B C++.
10. Jlornyeckue onepauuu B si3bike C++.

7.2 Konmponsnwie sonpocwl kK npomexcymounoii ammecmavuu (11 cemecmp)

1. Vka3zarenu u ccbUIkU B si3bike C++.

2. Onepauuu Juisi TMHAMUYECKOT0 pacipeneiaeHus namMatu B C++.

3. PaGora ¢ ogHOMEpHBIMH TUHAMHYECKHMMH MaccuBamu B si3bike C++: oOBsSBICHHE,
WHUIIAIN3A1HsL, OCBOOOXKICHUE TAMSTH.

4. Pabota ¢ JByMEpHbIMM JMHAaMHUYeCKUMU MaccuBamu B C++:  00bsBIEHHE,
VMHUIIAIN3A1HsL, OCBOOOXKICHUE TAMSTH.

5. Crpoku B C++: coznanue, crioco0bl MHUIMAIN3ALMH, ONIPEEIICHUE IJTMHBI CTPOKHU.

6. Berpoennbie ¢pyHkiun si3pika C++, npeHa3HadeHHbIE )11 KOUPOBAHUSI, KOHKAaTeHALUU
Y CpPaBHEHUS CTPOK.

7. Tloroku B C++. bubimorteku 11151 pabOThI ¢ TOTOKaMH.

8. 3ammch TaHHBIX B TEKCTOBBIN (aiin B s3pike C++.

9. Urenue napopmaruu u3 TekcToBoro (aita B C++.

10. ®opmaTtHbIif TOTOKOBBIHA BEIBOJ YMceN B sA3bIke C++.

8. OBPA3ZEL MOAYJBbHOI'O KOHTPOJIA

roYy BIIO «JIOHEIIKUI HAIITMOHAJIbHBIIA YHUBEPCUTET»
dakynbTeT MaTeMaTUKH U HH(POPMAITMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosku.:  09.03.04 IIporpammHas HHXXEHEPHS

Ilpoghuns: [IporpammHast UHXEHEpHS
Ilpocpamma noocomosku: boaxanagepuam

Cemecmp 1

Yuebnas oucyunnuna [IporpammupoBanue

MOAYJbHASA KOHTPOJIBHAS PABOTA

BAPUAHT Nel
Haoumur c HpOFpaMMH Ha A3bIKC C‘H‘, BBIITOJIHAKOIINUEC YKaSaHHLIe Z[eﬁCTBHH.
1. Beruucnure cpeqHee apupmMeTnueckoe TpEéX BEIISCTBEHHBIX YHcen &, b, C:
a+b+c
X=——o—.

3

JIXP +1,202%

£ 3,5—cos(4,7x)

3. Haiigure cpenHee rapMOHHUYECKOE IBYX YMCET & U D (C mpoBepKOil yCI0BUiA, TPH KOTOPHIX
JIpOoOb UMEET CMBICI):

2. Haiinurte 3HaueHne QyHKIIMU:

I
" Ya+lb’

YTBepkJIeHO Ha 3aceqaHuu Kadeapbl MPUKIATHOW MEXaHWKH M KOMITBIOTEPHBIX TEXHOJOTHA,
MPOTOKOI Ne OT «__» 20 1.

3aBeayromuii kadeapoit A.C. TonbrieB
IIpenonasarens H.C. bonnapenko
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Kputepun oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo dannoe
1 10
2 10
3 10
Bcezo 30

9.  OBPA3EIl DK3BAMEHAIIMOHHOTI'O BUJIETA
Teopemuueckue éonpocwt K Ixzameny (1 cemecmp)

OrTaIbl HallMCaHus NporpamMmsl Ha si3pike CH++.
Crpykrypa nporpaMmmsl Ha si3pike C++.
OOBsiBNIEHNE TTIEpEMEHHBIX B si3bIke C++. THUIIbI TaHHBIX.
Apudmernueckue onepanuu B C++.
Cocras s3pika C++.
Hcnonp3oBanue MmateMarnyeckux GpyHkuui B si3bike C++.
VYcnosuelii onepatop if nif. ..else. CTpykTypHas cxeMa yCIOBHOIO OI€paTopa.
VYcnoBuas onepanus B sizbike C++.
OmnepaTop MHOKECTBEHHOT0 BbiOOpa switch B C++.
Jlornueckue onepanuu B s3bike C++.
Oneparop nukia for B C++.
Omneparop nukia ¢ npeayciioBueM B si3bike C++.
Omneparop uukia c nocryciosueM B C++.
[TporpaMMupoBaHu€ BIOKEHHBIX LIUKIOB B A3bIKe C++.
. YpaBisiolye onepaTopsl UKIOB B s3blke C++.
[TonsiTue cratnueckoro maccuBa. OObsIBIEHUE OTHOMEPHBIX MacCUBOB B C++.
CniocoObl HHUIIMANTHU3AMHY OJHOMEPHBIX MacCUBOB B si3bike C++.
18. MHuoromepHsle MaccuBbl B C++: omnpenenenue, oObsBIEHUE, TPEACTABICHNUE B MAMATH
KOMIIBIOTEpA.
19. Crnioco6b1 MHUITMATU3A[MM MHOTOMEPHBIX MacCUBOB B sA3bIke C++.

CoNoa~wWNE

PR R RRRE R
Nook,wdhE O

Teopemuueckue éonpocut k 3k3ameny (11 cemecmp)

1. Vka3arenu u cchUIkH B s13bIke C++.
2. Onepaumu 1J1s AMHAMHUYECKOTO pacnpeseneHus namsata B C++.
3. Pabora ¢ ogHOMEpHBIMH JWHAMUYECKHMMH MaccuBamMu B si3bike C++: OOBsBICHHE,
MHUIHAIN3a1Ks, OCBOOOKICHNE TaMATH.
4. Pabota ¢ JByMEpHbIMM JMHaMHU4YeckuMu MaccuBamu B C++:  oObsBIEHHE,
MHHUIHAIN3a1Ks, OCBOOOKICHNE TaMATH.
5. Crpoku B C++: coznanue, crocoObl MHUIMAIN3ALNHN, OTIPEAeTICHUE ITTUHBI CTPOKH.
6. Berpoennsie pyHkimu si3pika C++, peiHa3HaYeHHBIE /U1 KONUPOBAHUS, KOHKATEHAIIMN
U CpaBHEHUS CTPOK.
7. Iloroku B C++. bubnuoreku 11 paboOThI C TOTOKAMHU.
8. 3ammch TaHHBIX B TEKCTOBBIN (aitsl B s3b1ke C++.
9. Yrenue nHpopmauu U3 TeKCToBOro (aiina B C++.
10. ®opmaTHBIi TOTOKOBBIA BEIBOJ] YUCEN B si3bIke C++.
11. Onpenenenue ¢pyHkuuu B si3pike CH+.
12. BosBpamienne 3naueHuii pynkmueii B C++. Onepartop return.



14

13. JlokanbHble U TI00aTbHBIE IEPEMEHHBIE B s3bIKe C++.

14. TIporoTtunsl GpyHKIUH B si3bike C++.

15. PexypcuBHble QpyHKIIUH B s13b1Kke CH++.

16. HMcnonb3oBaHue cTaTUYECKUX MAaCCUBOB B KaU€CTBE apryMeHTOB (pyHKkIuii B C++.

17. Wcnonb30BaHuE JAMHAMHYECKHMX MACCHBOB B KaueCTBE apryMEHTOB ()YHKIMHA B SI3bIKE
C++.

18. ®opmanbublie u pakTuueckue GyHkuuu B C++.

Ooépasey rxzamenayuonnozo ounema (1 cemecmp)

'OV BIIO «IOHELIKUM HAIITMOHAJIbHBIM YHUBEPCUTET»
@DaxynbTeT MaTeMAaTUKH U HHGOPMAIIMOHHBIX TEXHOJIOTHIi
OKY — bakanasp
Hanpasnenue noarorosku — 09.03.04 «IIporpammHast HHKEHEPUSI»
Cemectp 1
VYyeOunas aucuuminuna «[IporpamMmmupoBanue»

3K3AMEHAIIMOHHBINA BUIET Ne 4
1. Dransl HanucaHus IPOrpaMMsbl Ha si3bike C++.
2. CocraBuThb Nporpammy Ha sizbike C++ 111 BBIYMCICHHS IPOM3BEACHUS

200 1
P=0,2 (1——] n~3,14159).
[\t-Zm) ¢ )
3. CocrtaBuTh mporpamMMmy Ha si3pike C++, KoTOpas B JaHHOW JIEHCTBUTENILHON KBaJpaTHON

marpuiie pasmepa 50x50 3aMeHseT eTUHHMIIAMH BCE 3JCMEHTHI, PACIOJIOXKCHHBIC Ha TJIaBHOMN
JIMAarOHaJu U BbIIIE HEE.

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(bel[pbl HpHKHaHHOﬁ MCXAaHUKHU U KOMIIBIOTCPHBIX TEXHOJIOTHI

IIpotokon Ne ~ oTr«_ » 20 1.
3aBenyromuii kageapoit A. C. T'onbiieB
DK3aMeHaTop H. C. bonnapenko

Oépaszey rxzamenayuonnozo ounema (11 cemecmp)

'OV BIIO «JIOHEIIKUM HAITMIOHAJILHBIM YHUBEPCUTET»
®dakyIbTeT MATEMATUKH U HHPOPMAITMOHHBIX TEXHOIOTHIA
OKY — bakanasp
Hamnpasnenue noarotosku — 09.03.04 «IIporpamMmHast HHKEHEPHS
Cemectp 2
VYuebnas gqucuurummaa «[IporpammupoBanue)

3K3AMEHAIIMOHHBIN BUJIET Ne 13
1. TlporoTtuns! pyHKIMII B s3b1KEe CH+.
2. CoctaBuTh IporpaMMy Ha sizbike C++, comeprkanyo peKypCcuBHYIO (QYHKITUIO TSI HAXOXKICHUS

N-ro uwieHa IOCIenoBaTebHOCTH DPuboHayun {un } PexyppentHas dopmyna s gucen
duboHayYM UMEET BUI
Up=U =1, u,=u,,;+u,_, (n=234,..).

3. CocraButh nporpammy Ha si3bike C++, copepikainyro GyHKIHIO, (POPMATBHBIMU IapaMeTpaMu
KOTOpPOUW SIBIISIIOTCS MaccuBbI M3 BemiecTBeHHbIX uucen A[n][m], x[n], y[m]. ®yukuus nomkHa
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3anucath B MaccuB X[N] cyMMBbI 3JIEMEHTOB CTPOK MaTpuilbl A, a B MaccuB Y[M] — cymMMbl Mopysieit
AJIEMEHTOB CTOJIOIIOB MATPHIIHI A.
YTBepxkIeHO Ha 3aceqaHny Kad)eaphbl MPUKIIATHON MEXaHUKH M KOMIIBIOTEPHBIX TEXHOJOTHIA

[Iporokon Ne  oT «_ » 20 r.
3aBenyrommii kageapoi A. C.Toabuen
JK3aMeHaTOP H. C. bonaapenko

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1 30
2 35
3 35
Bcero 100 6an10B

10. OBPA3ELl TECTOBOI'O 3AJIAHUS

1. Tlocne BoeImonHEeHUs omnepatopoB a=0; do a--; while(a>0); mepemeHHas a
MIPUMET 3HAYCHUE

a)0; 0) 1, B) —1; r)2.
2. TepuapHoti onepanueii B si3pike C++ siBisiercst

a) orepauus IpUCBauBaHMs; 0) ycioBHas oneparus;

B) YMHOXKEHUE; ') UHKPEMEHT.

3. AbconroTHas BenuurHa yrcna —4,8 ¢ UCIOIb30BaHUEM MaTeMaTHYECKUX (PYHKIMH si3bika C++
3allACHIBAECTCS KaK

a)abs (-4, 8); 0) abs (-4.8);
B) fabs (-4, 8); r) fabs (-4.8).
4. Yucno 0x22 B ACCATHYHON CUCTEME CUMCIICHHS PaBHO
a) 22, 0) 10; B) 34; r) 16.
5. Beixon 13 6110Ka 1KMKIIa OCYIIECTBIISET ONIEPATOP
a) for; 0) break; B) exit; r) continue.

6. IIpaBuiIbHBIN OTHOCTPOUHBIM KOMMEHTapHi B si3bike C++ — 3T0

a) //KOMMeHTapHii; 0) \\komMmeHTapwHii;
B) /*KoMMeHTapuit*/; r) \*kommeHTapuit*\.
7. HenpaBuiibHOM MHULIMANHU3AIMEN MaccuBa SBISETCS
a)int A1[]={4,3,2,1}; 0) int A2[4]={0,1,2,3,4};
B) int A3[3]={1}; r)int A4[3]={1,2}.
8. Omneparop, He SIBJISIOIIAICS OTIEPATOPOM IUKIIA B si3bike C++, —
a) for; 0) switch; B)do...while; r)while.

11. KPUTEPUU OLIEHUBAHUA

[lo xypcy npearomaraercsi NMPOBEACHUE NPOMEXYTOYHOM aTTECTAlMM B BUAE MOIYJIBHOIO
KOHTPOJISI, BBIOIHEHHUS MHIMBHIYaJbHOM pabOThl M 3K3aMeHA. JK3aMEH CHAI0T CTYICHTHI C IEJbI0
MOBBIILICHHS] PEUTHHTA.



Pacnpeodenenue b6annos, Komopvie Mo2ym noay4ums CHyOeHnbl
6 npoyecce u3yueHus OUCYUNIUHDL
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Opranu3anmoHHoO- CPC Bcero
y4eOnasi paGora NuauBuayanbHasa | MoayJabHbIH NuauBuayanbHas
CTYACHTA padora KOHTPOJIb TBOpYecKasi padora
Max 10 6amioB max 50 6amioB max 30 max 10 6amioB 100 baos
0amioB
AKTHUBHOCTbH Ha Beinosnnenue Breimonnenune | Hammcanue pedepara
nabopaTOpHBIX yIpa>KkHEHUH MOJTyJIbHOM
3aHSTUSIX KOHTPOJIbHON
paboThI
ILlIxana coomeemcmeusn 6ann06 HAYUOHATLHOU WIKAe
Ouenka Onenka no
Ouenka no .
no . O1eHKa M0 ToCy1apCTBEHHOI 1IKAJIe rocy1apcTBeH
100-6annbHoil . . N
mKaJje (3x3amMeH, Tu(pPpepeHIMPOBAHHBIN 3246T) HOIl mIKaJje
KaJse R
ECTS (3a4éT)
A 90-100 5 (OTIU4YHO) 3a4TECHO
B 80-89 4 (xopor1o) 324TEHO
C 75-79 4 (xopor1io) 3a4TECHO
D 70-74 3 (yOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBIETBOPUTENHHO) 3a4TECHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥ MPHU YCIOBUU
00s13aTenbHOr0 Ha0Opa JOMOJHUTENIBHBIX 0AJIJIOB
12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOT' O ITPOLECCA

.HGKHI/IOHHBIG u na60paTopHHe 3aHATUA TNPOBOAATCA B  KOMIIBIOTCPHOM  KJIACCCE,
000py/IOBaHHOM KOMITBIOTEpAMHU C JHUIEH3MOHHBIM MPOTPaAaMMHBIM OOECIEYEeHHEM, JOCTYIOM K
cetu MHTEpHET, CTONaMU, TOCKOM.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA
Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HaunmeHnoBanue
n/n B Ou0JMoTeKe BEpPCHHU B
HonHY I9bC
Ocnoenaa numepamypa
1 bonnapenko H. C. HauanpHbll Kypc mporpaMMUpOBaHUs
Ha s3pike C++ © yuebHoe nocodue / H. C. bonnapenko. — 2 +
Homnenk : 'OY BIIO «loaHY», 2017 — 106 c.
2 Crpayctpyn b. [IporpaMMmupoBaHue : IPUHLIAIIBL U
npakTHKa ¢ ucnonb3oBanuem C++/ b. Ctpayctpyt. — 2-e - +
n31. — Mocksa : Bunbsamce. — 2016. — 1328 c.
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/Jlonoanumenshan numepamypa

1 IIpata C. S3bik mporpammupoBanus C++. Jlekuun u
ynpaxunenus / C. Ilpara. — 5-e uzn. — Mocksa : Bunbsmc, — +
2013. - 960 c.

2 Cupnnxaprxa P. OcBoii camoctosrensno C++3a 21 nens /
P. Cunpnxaprxa. — Mocka, Cankt-IlerepOypr, Kues. — - +
2013. — 669 c.

3 Munar I'. C++ gorg gaynaaronmx / . Hwnar. — 2 3
Mocksa : 9xom, 2010. — 639 c.

14, HUHD®OPMAIUOHHBIE PECYPCbI

1. OcHoBBI TporpammupoBanus Ha si3pikax Cu u C++ i HAUMHAOMIKMX [DJIEKTPOHHBINA
pecypc]. — Pexxum noctyna : http://cppstudio.com. — 3aru. ¢ skpaHna.

2. Pexypcust  [DnektpoHHBIi  pecypc]. —  Pexum  gocryma:  http://comp-
science.narod.ru/Progr/Rekursia.html. — 3ara. ¢ skpana.

3. math.h [DnekTponnsrii pecypc]. — Pexxum mocryna : https://ru.wikipedia.org/wiki/Math.h.
— 3arm. ¢ ’KpaHa.

15. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kxoprioparuBnas nurensus JOHHY Ne 46484614);
2. Microsoft Office (kopropatusnas ymuen3ust JOHHY munenzus Ne 46472919);
3. Microsoft Visual Studio (muuensus mporpammbel DreamSpark uis BbIcIMX y4eOHBIX

3aBEICHUI)

Pabouas mporpamma paccMOTpeHa M NepeyTBepXk/eHa Ha 3aceJaHuU Kadeapbl MpUKiIaIHON
MEXaHHUKH U KOMITbIOTEPHBIX TEXHOJOTUHN C U3MEHEHUsIMU (0e3 n3MeHeHui) Ha 20 TOJI.
13 2

ITporoxoi Ne oT 20 1.
3aBenyromuit kadeapoit

Pabouas mporpaMmma paccMOTpeHa W MepeyTBepkKAeHa Ha 3aceaHuu Kadeapsl MPUKIaTHON
MEXaHUKH U KOMIBIOTEPHBIX TEXHOJOTUM ¢ M3MeHEeHUs MU (0e3 n3mMeHenuit) Ha 20 rog.
ITporoxoi Ne or“ 7 20 1.
3aBenyromuit kadeapoit

Pabouas nporpamma paccMOTpeHa M IepeyTBepXk/aeHa Ha 3aceJaHuu Kadeapbl MpUKiIaIHON
MEXaHUKHU M KOMIBIOTEPHBIX TEXHOJIOTHI ¢ M3MEHEHUsIMU (0e3 u3MeHenuil) Ha 20 TOI.
(13 2

ITporokon Ne oT 20 T
3aBenyromuii kageapoit



http://cppstudio.com/
http://comp-science.narod.ru/Progr/Rekursia.html
http://comp-science.narod.ru/Progr/Rekursia.html
https://ru.wikipedia.org/wiki/Math.h

