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PABOYAS NPOrPAMMA YYEEHOW AUCLIUMAUHbI
B1.0.27 UHdopmaTuka U nporpaMMupoBatHme

1. Koa u HaumeHoBaHWe HanpaBneHus noaroToeBku/cneynanbHOCTHU:

02.03.03 MaremaTuueckoe obecrneyeHue
¥ aAMUHUCTPUpPOBaHMUE NH(POPMALIMOHHBLIX CUCTEM

2. Mpodunb nogroToBKU/cneunanusayus:

MpoekTupoBaHue U pa3paboTka UH(POPMALMUOHHBLIX CUCTEM
3. KBanudpukaumna BbinyckHUKa: 6akanasp
4. ®opma o6y4eHusA: O4YHaA

5. Kacheppa, oTBevalolyan 3a peanusauuio gucumnnuHbl: Marematuyeckoe obecnevenme
¥ aAMUHUCTPUPOBaHUE MHPOPMALMOHHLIX CUCTEM

6. CoctaButenu nporpammel: Kannuesa Hatanbs AnekceeBHa,

KaHauaart husmKo-MaTeMaTUYeCKUX HayK, JOLeHT
7. PekoMmeHaoBaHa: HMC cdakynbreta MMM, npotokon N2 § ot 22.03.2024

omMemKU 0 NPodneHuU 8HOCAMCA 8PYYHYI)
8. YueGOHbIN rog: 2024/2025 Cemectp(bl): 1, 2

9.Llenu 1 3aaaum yye6HON AUCLUNNUHBI

Lienu avcumnnuHbl — nonyyesne yHaaMmeHTanbHblX 3HaHuii B 06N1acTy TEOPETUMECKUX OCHOB
UHopMaTUKK; hopmupoBaHue y 06y4aloLmUxcsi CUCTEMHO-UHDOPMALMOHHOTO B3rMISAa Ha MUP,
BroYatoLero abeTparuposaHue, MOAENMPOBaHUE U anropuTMUYeckoe MbllneHue; npuobpe-

TEeHWe NPaKkTUYEeCKUX HaBbIKOB anropuTMU3aLMKU 3afay U NPOrpaMMUPOBAHUA Ha A3LIKE CTPYK-
TYpHOro nporpammupoBaHusa C++,



OCHOBHbIMM 3aA@a4aMy U3yYeH st ANCLUMNINHBI ABNAIOTCS:

— 3HaKOMCTBO C NpeaMeToM MHAOPMATUKK, ee 3agadvyaMun, UICTOPUEN pasBUTUS.

— WN3y4eHne OCHOBHbIX MOMOXEHUI TEOPUN UHPOPMATUKMN.

— 3HaAKOMCTBO C MOHATMEM UHGOPMaLUK, ee XpaHeHneM, nepegayen n o6paboTkon.

— UCnorib3oBaHMe MaTeMaTU4eCKUX OCHOB MHPOPMATUKM ANS peLleHns NpuKnaaHbiX 3a4aq.

— 3HAKOMCTBO C OCHOBHbIMW 3Tanamu KOMMbIOTEPHOrO peLUeHns 3a[ad, apXMTeKTypon U BO3-
MOXHOCTSIMW CEMENCTBA A3bIKOB BbICOKOIO YPOBHS;

— 3HAKOMCTBO C NOHATMEM anropmTma n OCHOBHbIMW crnocobamu 3anucu anropuTMOB;
BblpaboTka HaBbIKOB CO34aHNA MPOrpaMm Ha si3blKe BbICOKOrO YpoBHS C++.

10. MecTo y4yebHON aucumnnuHbl B cTpykType OOI: [ducumnnuHa «[lMporpammupoBaHune»
BXoauT B 0bsizaTenbHyto Yactb brnoka 1. MaydeHne gaHHOro Kypca AoSmkHO 6asmpoBaTthbCs Ha
3HaHUK oby4varowmMMmnca matepuana wkonbHoro Kypca «MHgopmatuka n UKT». Oucunnnuna
aBnseTca 6a30BoN ANA U3yYeHUSA KypCcoB: «A3bIKM U CUCTEMbI MporpaMmupoBaHus», « CTpyKTy-
pbl 1 anropUTMbl KOMMNBIOTEPHON 0B6PabOTKM AaHHbLIX», « TexHonorus pa3paboTku NporpaMmmMHoO-
ro obecneyveHunsay, «lMporpammmupoBaHue Ha s3bike C#».

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUCUUNNMHe/MOoAyNto (3HaHWUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYEeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHwue komne- | Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0by4eHus
TEHUMN

OlK-3 | CnocobeH  noHu- | OlIK- | OemoHcTpupyeT 3HaTb:
MaTb U NPUMEHSITb 3.1 3HaHME COBPEMEH- | — CTPYKTYpPYy COBPEMEHHbIX BbIYUCIIUTENBbHbIX
COBpPEMEHHbIE  WH- HbIX WH(OPMALMOH- | cucTeM, ee Krnaccudukaumilo U UCTOPUI0 pasBu-
hopmMauUMOHHbIe HbIX TEeXHOMOTMA W | Tus;
TéxHonornn, B Tom NPUMEHsIeT MX NpU | —  KnaccudurKaumio A3bIKOB NpPorpammmpoBa-
4yucne oTevecTBeH- cosfaHmu Npo- | HMA U MporpaMmmHOro obecneveHunsl; OCHOBHbIE
Hble, Npu co3aaHumn rPaMMHbIX  NPOAYK- | aTanbl pa3paboTku nporpaMMm U KU3HEHHOTO
NporpamMmmHbIX Mpo- TOB LMKNa;
AyktoB 1" npo- — TMOHATME anroputma, CBOWCTB anropuTMoB,
rPaMMHbIX KOM- OCHOBHblE MOHATUS anropuTMmM3aumMmM u npo-
nnekcoB pasnuyHo- | OrIK- | Peanu3yeT pasnuy- | rpamM1poBaHUsA Ha BLICOKMX S3bIKAX;
o HasHa4eHus 3.2 Hble  HOBbl€ MNPO- | —  ocHOBbLI MPOrPaMMUPOBAHUS CcheLnanbHbIX

rPamMmmHbIE  MPOAYK- | anropMTMOB; PEKYPCUBHBIX, UTEPALMOHHbIX, COp-
Tbl C MCNOJIb30OBaHU- TUPOBOK.

eMm COBPEMEHHDbIX | YmeTb:

MH(POPMALIMOHHBIX —  MCMonb30BaTb OCHOBHbIE MPUEMbl U METO-
TéxHonornun Obl NMpOrpaMMUPOBaHUS AN MOCTPOEHUA anro-
PUTMOB pELLIEHUS KOHKPETHbIX y4ebHbIX 3aday;

—  UCMOMHATL W NPOWU3BOAUTL OTNaAKy Mpo-
rpamm Ha OBM.

BnapeTb:

—  HaBblkaMu pa3paboTkM anroputMoB obpa-
GOTKV MHAOPMALIMK 1 yNpaBrieHns B pasfnyHbIX
o6nacTax YenoBeveckomn AeaTenbHOCTY;

— HaBblkaMW TECTMPOBaHUA W OTNadKU Mpo-
rpaMMHbIX MOAynei, peanu3oBaHHbIX Ha SA3bIKe
C++.

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmsuu ¢ y4e6HbIM MAaHOM) —
12/432.

Pdopma NpOMEXKYTOUHON aTTeCTaLMMU (3avem/sKk3ameH) 3a4ET, IK3aMEH



13. TpyaoeMkKocTb No BUAaM y4ebHon paboTbl

TpynoemMkocTb
Bug yyebHoi paboTbl Mo cemecTpam
Ay P Bcero &
1 cemecTp 2 cemecTp
KoHTakTHas pabota 208 96 112
nexumm 64 32 32
B TOM YnChe: npakTn4eckmne 64 32 32
" | naBopaTtopHbie 64 32 48
KypcoBas paboTa
CamocTtosiTenbHas paborta 152 66 86
MpomexxyTouHas aTTectauus (05151 sk3ameHa) 72 36 36
WToro: 432 198 234
13.1. CogepxaHne gUCUUNIINHLI
n/n Peanusauus
asgena auc-
HaunmeHoBaHue pasge- pasi A
CopepxaHve pasgena ANCUUNuHbI LMNSUHBI C NO-
na gucumnnmuHbl »
MOLLbIO OHNalH-
Kypca, QYMK *
1. Nlekuum
MpeameT nHdopmMaTukm Kak Hayku. [laHHble, nHdop-
MpeaomeT 1 oCHOBHbIE peA ®op yk. A » MHGOp
1.1 Mauwmsi, 3HaHus. IHdopmaunoHHas cuctema. NHdop-
NMOHSATMS UHpOPMATUKK
MaLMOHHbIE TEXHONOINMU.
ApxuTeKTypHble pelueHns: Knaccmyeckasa apxmTekTypa
12 ApxuTeKTypa Bbl4MCIN- doH HerimaHa; MHOronpoLeccopHasi apxXuTekTypa;
' TENbHON CUCTEMBI MHOroMaLLMHHAs BblYUCIUTENBbHAsA CUCTEMA; apXUTEK-
Typa C napannenbHbIMU MPOLECCOPaAMMU.
CeoiicTBa anroputma. Popmbl NpeacTaBrneHus anro-
1.3 MoHATMe anroputma P P pea
pUTMOB A
lMokoneHusa A3blkoB NnporpammupoBanHus. Knaccmndum- g
KaLuu S3bIKOB NPOrpaMMMpPOBaHUst. QnemMeHThl A3blka <
A3bIkn nporpaMmMmpo- o
1.4 BaHIS nporpammmpoBaHms. Cnocobbl onMcaHusi CUHTakcmca 9
a3blka. CNocobbl onucaHns ceMaHTrku s3blika. CTpyk- o'
TYpHOE nporpaMmmMunpoBaHue. 3 'cg
Mukponpoueccop. Accembnep. Komnunsitop. VHTep- S o
MpuHuMnbl 06paboTkn ponpou P _ P P P 3 <
1.5 npetatop. >KU3HeHHbIV LMKN pa3paboTky nporpamm- s
NpOorpaMMHbIX KOL4OB = =
HOro npogykTa s 3
WNcTopus passutna. OcHOBHbIE CBoOWCTBa si3blka. OT- =
16 A3blk nporpaMmupoBa- | NMYUTENbHbIE OCOBEHHOCTU SA3bIKa. DNEMEHTbI A3blka o @
' Huga C++ C++: KOHCTaHTbI, M aeHTUMKaATOPBI, KINOYEBbIE CIOBA, g 3
KOMMEHTapuu. <<
LlenouncneHHble BennynHbl. CUMBOSbHbBIE OAHHbIE. S =
1.7 BasoBble TUMnbl JaHHbIX Jlornyecknin Tvn. BellecTBeHHble Yncna. MNMpeobpaso- = Q
BaHWsi TUMOB AaHHbIX g s
#include. NHcTpykuusa return. OnucaHne 28
MpekTuBa . .
1.8 CTpykTypa nporpamMmmbl Avp o
nepemeHHbIX. BblpaxeHus -g- 9
CTtaHgapTHbI OObEKT-NOTOK ANsl BBOAA C KNaBuaty- S
OcHoBHble hyHKLMU = ¥ C
1.9 pbl. CTaHOapTHbIV 0OBbEKT-NOTOK ANs BblBOAA Ha o
BBOAA/BbIBOAA _ o o
akpaH. PopmaTHbIV BbiBog. PannioBble MOTOKM S
ApudmeTnyeckme onepatopsl. [puoputeT oneparto- x
110 O6paboTka AaHHBbIX. POB 1 MOPSAOK BbluMcreHnn. OnepaTtop npuceavsa-
' OnepaTopbl HuS. YcnoBHbIn onepaTtop if. OnepaTtop Bbibopa
switch. Oneparopbl uukna: for, while, do...while
111 Anropntmbl 06paboTKM Cuetunmkun. Akkymynsitopbl. ObpaboTka nocrnegoBa-
) OaHHbIX TENbHOCTEWN.
CTpyKTypupOBaHHbIe
PYKTYpUp OpHoMepHble 1 BYMEPHbIE MaccuBbl. ANTOPUTMBI
1.12 cTaTvdeckme Tunbl gaH-

HbIX.

obpaboTkn maccusoB. COPTUPOBKN.




YkasaTenu un ccblnkn. [JlencTems Hag Ceblfikamu: npu-

1.13 Ykasatenu, ccbinku
CBamBaHwue, cpaBHeHne. [JuHaMnyecKkne MaccumBbl.
OnucaHnue u Bbi3oB yHKuuKW. Knaccndmkaums obbek-
TOB (pyHKUMK. Cnocobbl 0OMeHa AaHHbIMU C QYHKL K-
114 DyHKLNN HHM. MNepenaya no 3Ha4eHuto. MNepenaya no cebinke.
0604HbIE adheKTbI Npu BbizoBe hyHKUMN. [epe-
rpy3ka cyHkumn. LLlabnoHel. Ykazatenu Ha dyHKUMIO.
JIambaa-dyHKumK
115 PeKypCHBHbIE (yHKLMN Mpsimas n koceBeHHas pekypcun. Nepenaya napamer-
pOB B PEKYPCUBHbIE PYHKLINM
1.16 OBpaborka TekcTOBOM C-ctpoku. Knacc string
MHdopMaLnm
CtpykTypbl. MeToapbl CTpyKTypbl. KOHCTpYKTOpPBI 1 Ae-
1.17 KombuHupoBaHHbIN TUN | cTpyKTOpbl. [epegadva cTpykTyp B dyHKumMn. O6bean-
HeHus. [NepeydncneHus.
OnucaHune danno. PainoBble NOTOKN. [leNcTBUA Hag,
1.18 BuHapHble dannbl hannamu: cosgaHue, NpocMoTp 1 obpaboTka, Konmpo-
BaHue. CnusiHme ynopsigoyeHHbIX gannos
JInHenHble ogHOHaNpaBneHHbIe CNUCKN. JTIMHeHbIe
1.19 Fvnammdeckue cTpykTy- ABYyHanpaBneHHble cnuckn. PekypcnBHasi obpaboTka
pbl AaHHbIX
CMM1CKOB.
2. MpaKkTnyeckne 3aHATUA
2.1 JIMHEeNHbIV anropuTMm. OcHoBHble TuNbI a3blka C++. Onepaumu Hag AaHHBIMU
6a30BbIX TMNOB. JINHENHbIE anropuTMBbl.
2.2 YCNOBHbIN anroputm PaspaboTtka nporpamm, cogepKallmx YCrOBHbIE KOH- S
CTPYKL MM AN
2.3 Linknnyeckun anroputm. PaspaboTka nporpamm, cogepxalinx LmKnu4eckmne 8 S
KOHCTPYKUMM. OCOBEHHOCTM NapameTpruyecKmX 1 El o
YCNOBHbIX LMKIOB e
2.4 CTpyKTypMypOBaHHbIE OpHomepHble 1 AByMepHble maccuBbl. OCHOBHbIE an- = cg_
cTatu4eckue Tunbl ropuTmbl 06paboTkn MaccuBoB. a2 =
JaHHbIX gz
25 YkasaTenw, CCbisiku OcoBEeHHOCTN CO3aaHUsA, YHUUTOXEHNS 1 0O6paboTKm § -g
ONHaMUYECKUX CTPYKTYpP D
2.6 O6paboTka TeEKCTOBOW CumBONbHbLIN TUM AaHHbIX. CTpokn. AnNropntmbl obpa- S c"5’
HdopmaLmm 60TkM TekcToB. Monck hparmMeHTOB TeKCTa. 23
2.7 DyHKLMK CTtpykTypa dyHKummn. OO6bABNEHNE N oNpeaeneHne (S“ §
dyHkuuu. MNMpoueaypHas gekomnosuuus. Neperpyska <3
dyHKUMIA. LLabnoHbl. YkazaTenu Ha yHKLMIO. 5 ;
JNambaa-dyHkumnm 2 S
2.8 PekypcuBHbIE dyHKLMM PekypcuBHble anroputMbl. CTeK peKypCUBHbIX BbI3O- _8_ E
BOB. [lepegaya napamMeTpoB B PEKYPCUBHbIE (PYHKLMM Zg
29 . Ctpyktypbl. O6beamHeHus. MNMepeyncnenns. O
KomMGUHUPOBaHHbIN TUN P
Beoga/BbiBoa, 06paboTka, nepegaya B yHKLUK oy
2.10 JInHenHble ogHOHaNpaBneHHbIe CNUCKN. JTMHeNHbIe <
[dunHamunyeckme CTpyKTy-
Dbl [JAHHbIX ABYyHanpasneHHble cnucku. PekypcuBHasi obpaboTka
CIMUCKOB.
3. JlabopamopHbie pabombi
3.1 3HaKoMCTBO C CospgaHne KOHCOMbHOro npurnoxexus. Npasuna Hanu- R
WHTErpMpoBaHHOM caHug nporpammMHoro koga. Cpeacrsa TeCTMPOBaHUS S S
cpepnon Microsoft Visual M OTNagKkm Nporpammel. 2 %_
Studio e 2
3.2 PaspaboTka nporpamm, CTtpykTypa nporpammMbl. OCHOBHbIE (PYHKLMM BBO- §.(3 >
cogepXxallnx IMHENHbIN pa/ebiBoga. basoBble TUNbI 4aHHbIX < <S( 8
anropuTm. gsQ 36
3.3 PaspaboTka nporpamm, YcnoBHbI onepaTop if. Onepatop Bbibopa switch. =~ E| °n
cofepKaLlmx YCroBHbIN ge E 5
anropuTM. S 3 2
3.4 PaspaboTka nporpamm, Onepatopbl yukna: for, while, do...while 'g' né_ S
coaepXxalumnx § E
LMKITUYECKMI anropuTMm. O »
3.5 CTpyKTypuUpOBaHHbIE OpHoMepHbIe U BYMEPHbBIE MACCUBBI. 3 %‘

cTatnyeckune Tunbl




JOaHHbIX

3.6 Ykasarenu, CCbIfKn IOunHamunyeckme maccusbl. Onepauun Boli4eNneHns 1
ocBobOXAeHNS NaMATH
3.7 O6paboTka TekcToBOM C-ctpoku. Knacc string
MHdopMaLnm
3.8 dyHKUMK MpoueaypHas gekoMno3nuus. JlokanbHble 1 rnobarnb-

Hble nepemMeHHble. DopmanbHble N hakTuyeckme na-

pameTpbl. [lepegada napamMeTpoB: MO 3HAYEHMIO U MO

ceoinke. MNeperpyska dyHkuuni. LWabnoHbl. Ykasatenu
Ha pyHKUMIO. Jlambaa-dyHKLMM

3.9 Mpsimas n koceeHHas pekypcuun. Nepenaya napamer-

PekypcuBHbIE (yHKLMN POB B PEKYPCUBHbIE PYHKLMK

3.10 KoMGMHUPOBaHHbIN TYN Ctpyktypbl. [Nepenaya cTpykTyp B (OyHKUMM

3.11 JInHenHble ogHOHaNpaBneHHbIe CNUCKN. JIMHeHbIe
AByHanpaBneHHble cnuckn. PekypcrnBHasi obpaboTka
CMUCKOB.

OuHamunyeckme CTpykTy-
pbl AaHHbIX

13.2. Tembl (pa3aensl) AUCLUUNNNHBI U BUAbI 3aHATUN

Bugbl 3aHATWIA (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTosaTenbHas
n/n (pasgena) gucumnnnuHel | Nlekuun MpakTuyeckme | JlabopaTopHblie pa6oTa Bcero
lMpeomeT 1 OCHOBHbIE 2 2 2
1 NOHATUA HOPMATMKN.
ApXuTEKTYypa BbluMCnN-
TENbHOW CUCTEMBI
> Asblkn 2 2 2
nporpamMmmMupoBaHuns
A3blk nporpammMupoBaHus 2 2 2 6 2
3 C++. basoBble TuNbl AaH-
HbIX
CTpykTypa nporpammbl. 2 2 2 6 2
4 | OcHoBHble QYyHKLMKN BBO-
pa/BbiBoga
5 O6paboTka AaHHbIX. 4 4 4 12 4
Onepatopbl
6 Anroputmbl 06paboTkm 8 8 8 24 8
OaHHbIX
7 CTpyKTypupoBaHHbIe CTa- 8 8 8 24 8
TUYECKUE TUMbl JAHHbIX
8 Ykasartenu, CCbINnku 6 6 6 18 6
9 DyHKUMM 10 10 10 30 10
10 PekypcuBHbIe yHKLMM 6 6 6 18 6
11 KomMB1HMpOBaHHLIN TWN 6 8 8 22 6
12 OnHamuyeckue CTpyKTypbl 8 10 10 28 8
OaHHbIX
UToro: 64 64 64 192 64

14. MeTogu4eckue yKkasaHMA Ans ooy4aroLWmxXca Nno OCBOEHUIO AUCLUMIIUHDI

PaboTta ¢ koHCneKTaMu NeKUUn, BbINOSIHEHME NPAKTUYECKMX M NabopaTopHbIX 3a4aHUN, 3a4aHumn TeKy-
e U NPOMEXYTOYHON aTTecTaumm.

Mpn ncnonb3oBaHUN AUCTAHLMOHHLIX OBpa3oBaTenbHbIX TEXHOMOMMA U 3NIEKTPOHHOIO O0y4eHUs Bbl-
MOMHATL BCE YKa3aHus npenogasaTenen no pabote Ha LMS-nnatdopme, cBOEBpPEMEHHO NOAKNIOYATLCA
K online-3aHaTuAM, cobniogatbe pekomeHgaumm No opraHmM3aumm cCaMoCTOSATENbHOM paboThl

15. NMepeyeHb OCHOBHOW U OOMNOSNTHUTENLHOW NUTEpPaTypbl, peCypcoB UHTEPHET, HeobXxo-

OUMbIX A5 OCBOEHUA AUCUUNIIUHDI (criucok iumepamypbl 0hopMIsiemcsi 8 coomeememesuu ¢ mpebo-
saHusamu MOCT u ucrnions3yemcsi obuwasi ckeo3Hasi Hymepayus 0rs ecex sudo8 UCMOYHUKO8)



a) OCHOBHasg nuteparypa:

Ne n/n NCTOYHMK

UHopmamuka u npoepammuposaHue : y4ebHoe nocobue / P.1O. Llapes, A.H. lNyrikos,
B.B. CamapuH, E.B. MbinbHukoga. — KpacHosipck : Cubupckuli gpedeparibHbil yHU8ep-

1 cumem, 2014. — 132 ¢. — URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=364538 (16.09.2016).
Epmakosa, A.H. lhngbopmamuka : yuebHoe riocobue 0518 cmydeHmos 8biCUUX y4ebHbIX
2 3aeeleHuli / A.H. Epmakoea, C.B. boedaHoea. — Cmasponorns : Cepsucwkona, 2013. —

184 c. — URL: https://biblioclub.lib.vsu.ru/index.php?page=book&id=277483
(16.09.2016).

Llapes, P.FO. lNpozpammuposaHue Ha s3bike Cu : yd4ebHoe riocobue / P.fO. L{apes. —

3 KpacHosipck : Cubupckut gpedeparnbHbit yHugepcumem, 2014. — 108 ¢. — URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=364601 (16.09.2016).

KupHoc, B.H. Ungbopmamuka Il. OcHoebl aneopummu3auuu u rnpoepaMmuposaHus Ha
A3bike C++ ;| yyuebHO-Memoduyeckoe rnocobue / B.H. KupHoc. — Tomck : Orib KoHmeHm,
2013. — 160 c. — URL: https://biblioclub.lib.vsu.ru/index.php?page=book&id=208651
(16.09.2016).

6) gononHWUTEnNbHasa nNuTepartypa:

Ne n/n NcTOYHMK
Kemekos, KO.J1. BeedeHue 8 a3biku npozpammuposarus C u C++ : kypc / KO.J1. Kemkos.
5 — M. : UumepHem-YHusepcumem WHghopmayuoHHbIx TexHonozaud, 2008. — 252 ¢. —
URL.: https://biblioclub.lib.vsu.ru/index.php?page=book&id=234040 (16.09.2016).
6 Wundm I'. C++. basoenili kype / . Wundm. — M. : Bunbsimc, 2015. — 624 c.

Jlunnman C.B. A3bik npoepammuposaHus C++. basosbili kypc / C.B. Jlunnmak.,
XK. Jlaxode, 5.3. My. — M. : Bunbsimc, 2014. — 1120 c.

lMaxomos B./. C/C++ u MS Visual C++ 2010 ons HayuHarowux / b.U. Naxomos. —
Crl16. ; EXB-llemepbype, 2012. — 736 c.

7

8

B) MH)OPMaLMOHHbIE 3NIeKTPOHHO-06pa3oBaTerbHble Pecypchbl:

Ne n/n MCTOYHMK
9 www.lib.vsu.ru — S3HE Bl'y

Bacunbee A.H. Camoyyumerns C++ ¢ npumepamu u 3adadamu. 2-e usdaHue (nepepa-
10 6omaHHoe) / A.H Bacurnbes. — M. : Hayka u TexHuka, 2012. — 480 c. Pexxum docmyna:

http://e.lanbook.com/books/element.php?pll id=49608

payuaHosa, T.FO. lNpoepammuposaHue 8 npumepax u 3adadax: y4ebHoe nocobue. —
11 M. : "Ilabopamopus sHaHul", 2015. — 354 c. — Pexxum docmyna:
http://e.lanbook.com/books/element.php?pll_id=66123

Ledin H. lNpoepammuposaHue Ha C++: yyebruk / Hetin H., Yums Y., XeOQuHamoH M. —
12 M. : MK lNpecc, 2007. — 672 c¢. — Pexum docmyna:
http://e.lanbook.com/books/element.php?pll_id=121

Okynoe C.M. lNpoepammuposaHue 8 aneopummax. — M. : "JTabopamopusi 3HaHUU",
13 2014. — 384 c. — Pexum docmyna:
http://e.lanbook.com/books/element.php?pll id=50562

Okynoe C.M. 3adayu no npoepammuposaHuto / C.M. Okynos, T.B. AwuxmuHa, H.A.

14 Bywmenesa. — M. : "[labopamopusi 3HaHuu", 2014. — 825 c¢. — Pexum ocmyna:
http://e.lanbook.com/books/element.php?pll _id=66115
15 Kypc «lpoepammuposarHue_MOuUAUC» https://edu.vsu.ru/course/view.php?id=10364

* BHauvane ykasbiBawotca OBC, ¢ koTtopbiMm wumeroTca pgoroBopa y BIY, 3aTem OTKpbITble 3NEKTPOHHO-
obpasoBaTernbHble pecypchbl

16. MNepeyeHb y4eOHO-MeTOOMYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHO-memodu4deckue pekomeHOauuu, rnocobus, 3adadyHuUKU, MemoOUYeCKU€e yKa3aHUsI MO 6bIMOSIHEHUI MPak-
muyeckux (KOHMposbHbIX) pabom u 0p.)

Ne n/n NCTOYHKK
Yckosa O.®. lHgbopmamuka u npozspammuposaHue. 3adaqyHuk-rnpakmuKkym rno
1 CMpPYKmMypHOMY ripoepaMmuposaHuto Ha si3bike C++/ O.®. Yckoea, H. A. Kannueesa,

O. A. NopbeHko .— BopoHex : U3damenbckul Oom BI'Y, 2020 .— 279 c.
2 Kannuesa H.A. NpouedypHoe npospammuposaHue : y4ebHo-memodudeckoe nocobue /




H. A. Kannueea, C. FO. boriomosa .— BopoHex : U3damenbckuli dom BI'Y, 2024 .— 56
C.
Kannueesa H.A. Jlamb60a-byHkyuu. [JuHamudeckue cmpykmypbl OaHHbIX | y4ebHO-
memoduyeckoe nocobue | H. A. Kannuesa, C. KO. boriomosa .— BopoHex : N30a-
mernbckuli Oom Bl'Y, 2023 .— 56 c.

17. O6bpasoBaTenbHble TEXHONMOMNU, UCNonb3yeMble Npu peanusaumm y4ebHon gaucum-
NSIVHbI, BKNOYasa AUCTaHLUOHHbIe obpa3oBaTenbHble TexHonorun ([OT), anekTpoHHoe
obyyeHue (30), cmewaHHoOe 06Gy4eHue):

Mpun peanusauumn UCUUNIMHBI UCMOMb3YOTCS MOAYNbHO-PENTUHIOBas U NMMYHOCTHO-OPUEHTUPOBAHHbIE
TEXHOMNOrMN 0ByyYeHUs: (OPUEHTUPOBAHHbIE HA MHAMBWUAYANbHOCTb CTYAEHTa, KOMMbIOTEPHbLIE U KOMMY-
HUKALUMOHHbIE TexHonorun). B pamkax AMCUMMNUHBI NPEAYCMOTPEHbl cneaylowme BUAbl NEKUMA: UH-
dhopMaLMoHHas, Nekuns-Bu3yanmsauns, Nekums ¢ npuMeHeHnem obpaTHON CBS3N.

OucumnnuHa peanuayeTcst ¢ NPUMMEHEHNEM 3fIEKTPOHHOIO 00y4YeHMa U QUCTaHUMOHHbBIX obpa3oBaTenb-
HbIX TEXHOMOIMN, AN OpraHM3auun CaMoCTOATENbHOM paboTbl 00y4YalOLWMXCA UCNONb3YEeTCSl OHMaWH-
KypcC, pasMeLLeHHbI Ha nnaTtgopme AnekTpoHHoro yHmueepcuteTta BI'Y (LMS moodle), a Takke gpyrue
NHTepHeT-pecypchl, npuBedeHHbIe B N.158

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHne QUCLUNIINHDI:

JlekumoHHas aygutopus JormkHa ObiTb 0ob6opyaoBaHa yy4ebHOM MebBernbio, KOMMbTEPOM, MYIbTUME-
AWiHbIM obopyaoBaHMeM (NMPOEKTOp, 9KpaH, CPeacTBa 3BYKOBOCMPOM3BEAEHWNS), [OMYCKAETCA NEPEHOC-
Hoe obopyaoBaHue.

Na6opaTopHble 3aHATUSA OOMKHbI NPOBOAUTLCS B Creumanu3npoBaHHON ayauTopun, ocHaLLeHHOW y4eb-
HON MeGenblo 1 NepcoHanbHbIMU KOMMbIOTEPAMU C AOCTYNOM B ceTb VIHTepHeT (KOMMbloTepHbIe Khac-
Cbl, CTyauM), MynbTUMeauiHbiM 06opyaoBaHNEM (MYNbTUMEAUNHBIN NPOEKTOP, 3KPaH, CPeacTBa 3BYKO-
BOCMNpousBeaeHus). Yncno pabounx mMect B ayauTopum OOMKHO ObiTb Takum, 4YTobObl obecneynBanach
nHamBMAayarnbHas paboTta CTy4eHTa Ha OTAeNIbHOM NePCOHanbHOM KOMMblTepe.

[na camoctoaTenbHoOM pa6OTbI HeobGXxoanMbI KOMMNbIOTEPHbIE Kaccbl, NOMeLleHNA, OCHaLlEHHbIE KOM-
nbroTEPAMU C OOCTYMNOM K CETU MHTepHeT.

MporpammHoe obecneyenne (cm. chann MTO):

— OC Windows 8 (10)

— WHTepHeT-6paysep (Google Chrome, Mozilla Firefox)

— Microsoft Visual Studio Community Edition (cBo6ogHoe u/unu 6ecnnatHoe MO)

— Adobe Reader (cBo6ogHoe n/vnn 6ecnnatHoe MO)
19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLWEeN N NPOMEXYTOYHOWN aTTecTauum

MopAnoK OLEeHKN 0CBOEHMS 0By4atoLmMmcs y4ebHoro matepuana onpeaenseTcs co-
AepXaHueM crieayoLmx pasaenos AUCLUUNINHBI

HanmeHoBaHwue pasge-
r’:;gn na LI,I/ICLI,I/IHJ’IMI?-ibIA . gﬁ&”mnﬂe(;]) ﬂ%ﬂn;algﬁf_lb&'ggﬁm' OLEeHOYHble CpeacTBa
(mopgyns)
MpeOMeT 1 OCHOBHbIE
NOHATWS MHAOPMATMKM.
1 APXATEKTYPA BLIYNCTI- OrK-3 OrnkK-3.1 KNMblI (p,{m npoBedeHus
TenbHOW CUCTEMbI Tekyllien attectaumm)
A3bIKN 3afaHns Ana KOHTPOIbHbIX
2 NPOrPAMMUPOBAHNS OlK-3 OrlK-3.1, OlK-3.2 paboTt
S3bIK NporpaMmmMupoBa- 3agaHua ana nabopaTopHbIX
3 | Hua C++ Basosbie M- |  OMK-3 OMK-3.1, OMK-3.2 pabot
Mbl AaHHBIX




I\}g Ha”n“gegggamﬁwai?”e' Komne- MuaukaTtop(bl) JocTu- OLeHOuHbIe cpeacTBa
n/n (Momynsi) TeHumsa(n) XEeHUs KoMNeTeHU N

CTpyKTypa nporpammbl.
4 OcHoBHbIe (hyHKL MK OrK-3 Orl1K-3.1, Or1K-3.2

BBOZAa/BbIBOAA
O6paboTka OaHHbIX.

5 OnepaTophl OrK-3 Orl1K-3.1, Or1K-3.2

Anropntmbl 06paboTkm
6 [AHHBIX OrlK-3 OlK-3.1, OriK-3.2

CTpyKTypupOBaHHbIE
7 cTatmyeckue Tunbl AaH- OrllK-3 OrK-3.1, OliK-3.2
HbIX

8 Ykasatenu, CCbIku OllK-3 Ol1K-3.1, Or1K-3.2
9 DyHKLMK OlK-3 OrlK-3.1, Or1K-3.2
10 PekypcuBHble hyHKLMK OrlK-3 OlK-3.1, Ol1K-3.2
11 KoMGMHMPOBaHHbIV TUN OrlK-3 OlK-3.1, Ol1K-3.2

OunHamunyeckme cTpyk-
12 TyPbl AAHHbIX OrK-3 Orl1K-3.1, OrK-3.2

MpomexyToyHasi aTTecTauus KV”\ﬂb' Oﬁ;ﬂ”ggﬁﬁgg"mg
dopmMa KOHTPONS — 9K3aMeH paTTeC'IYaLI,VII/I

* B rpache «®POC» B 0653aTeNbHOM NOPSAKE NEPEUNCNAIOTCA OLEHOYHbIE CpeacTBa TeKyLen n npome-
XKYTOYHOW aTTecTauumn.

20 TunoBble OULeHOYHbIEe cpeAcTBa U MeToAUYecKMe mMaTepuanbl, onpegensilowue npo-
Leaypbl OLeHUBaHUA

OueHKa 3HaHWN, YMEHUI 1 HABbLIKOB, XapakTepuayrowas aTanbl opMUpPOBaHNS KOMNETEHLMIA B paM-
Kax n3y4yeHns ANCUUNINHBI OCYLLECTBNAETCH B XO4E TeKyLLen U NPOMEXYTOYHON aTTecTaLlmn.

Tekywan aTrectaums NPOBOAUTCS B COOTBETCTBUM C [MonoxeHnem o TekyLen atrectaumm oby4yato-
LUMXCA MO nNporpaMmmMmam Bbicliero obpasoBaHms BopoOHEXCKOro rocyaapCTBEHHOrO yHuBepcuteTa. Teky-
Lwas atrecrtaums npoBoANTCHA B oopMax: YCTHOrO Onpoca; 3awmTbl nabopaTopHbix paboT, BbINOAHEHUS
KOHTPONbHbIX paboT.

lMpomexyToyHasa atTecTtaums NpoBOAUTCA B COOTBETCTBMM C [lonoXeHnem O MPOMEXYTOYHON aTTe-
cTaumm obyyaroLmxcsa no nporpaMmmam Bbiclwero obpasoBaHus. [pomexyToyHasa aTTectaums No utoram
OCBOEHMUS OMCLUUNNUHBI NPOBOAMTCA B (popme 3a4eTa C OLLEeHKON U aKk3ameHa. [ns nonyyvyeHus nonoxu-
TENbHOW UTOrOBON OLEHKN HEOBXOANMO BbINOMHEHNE BCEX NabopaTopHbIX M KOHTPOMbHbLIX paborT.

20.1 TeKywWwMn KOHTPOSb yCreBaeMoCTH

KoHTponb ycneBaemocTv Mo AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLBIO CreayoLWmX OLEHOYHbIX
CpencTs.

Tekywasn arrectaums NpoBOANTCA Ha 3aHATUM OAHOBPEMEHHO BO BCel y4ebHowm rpynne B Buae
TecTa B 3NIEKTPOHHON obpasoBaTenbHOM cpefe «ANEeKTPOHHbIN yHuBepcuteT BIY», agpec kypca —
Kypc «MHdopmaTtuka u nporpammuposaHne_MOAWCx» https://edu.vsu.ru/course/view.php?id=5167, agpec Tecta
Tekywen atrectauun — https://edu.vsu.ru/mod/assign/view.php?id=1186371 TecTt cocTtaBnseTcs 13 ma-
TepuanoB ®OCa, hopmupyeTcss CUCTEMON aBTOMATUYECKM NYyTEM fOOaBNEHNsT ClyYanHbIX BONPOCOB,
KONMMYeCTBO KOTOPbIX COOTBETCTBYET MMetoLwmMest obpasuam 6uneTtoB. bonbluas YacTb BONPOCOB Mpo-
BepsieTCA aBTOMaTU4eCKM, NPOBEPKM NpenogaBaTenemM ¢ pyYHbIM OLeHMBaHWEM TPEOYOT TONbKO OT-
OernbHble BOMPOCHI, NpeAcTaBneHHble B hopMe acce. OrpaHnyeHmne No BPpEMEHW Ha KaXKAYH NOMNbITKY —
1 yac 30 MUHyYT



MpuMepbl KOHTPONLHBLIX paboT

lMpumepbi 3a0aHuti no meme «LJuknbi»

3adaHue 1
7 <
/§+--- . B BblpakeHUn BNOXeHbl N KOPHEN.
3adaHue 2

[laH TekcT, COCTOSALMIA U3 CroB, pasaeneHHbIX 3ansaTeiMu. OnpeaennTb KONMYECTBO CrOB, HAYMHalo-
LLIUXCS C COMEeTaHUs «may.

1
Bbluncnutb y = §+

3adaHue 3
[aHa HeyObiBatoLlasa nocrnenoBaTenlbHOCTb M3 N BeLEeCTBEHHbIX YMcen. PacnevartaTb 3Ty nocnego-
BaTeNbHOCTb, BCTABMB YMCMo b Tak, 4Tobbl NocrnenoBaTernlbHOCTb OCTanach HeyObiBatOLLEN.

BadaHue 4
[aHo HaTypanbHoe Yncno n. BepHo nn, 4yto Bce umdpbl YCna pasnnyHbl?

TMpumepsbi 3adaHuti no meme «OOHOMepHbIe Maccuebl»

B OQJHOMEPHOM MaccuBe, cocTodlem U3 n uenbixX Yncen, BbIMUCINTb!:

3adaHue 1
KonnyecTBo HeYeTHbIX 9NeMeHTOB MaccuBa, OKaHYMBAOLLMXCS Ha 7;

3adaHue 2
CyMMy 3reMeHTOB MaccuBa, pacnonOXeHHbIX 40 NOCNEeAHEro NONOXUTENBHOMO 3fieMeHTa.

3adaHue 3
YnopsiaounTb 3remMeHTbl MaccmBa no yobIBaHNIO METOAOM MPOCTLIX BCTABOK.

lMpumepbi 3a0aHuti no meme «JluHelHble CIUCKU»

[laH nnuHenHbIn ogHOHAaNpPaBfEHHbIN CANCOK U3 PasfIMYHbIX LEerbIX YNCen.

1. MNepea nepBbIM ABY3HAYHLIM YNCIIOM BCTaBUTb €ro kBagpar.

2. Yaanutb BCe 9N1eMEHTbI KpaTHble 7.

3. NepecTaBuUTb MakcMManbHbIA 3NIEMEHT B rorfioBY CrncKa, nepekniovas ykasaTernu.
4.YnopagounTb CNMCOK NO BO3pacTaHMio METOLOM MPOCTbIX BCTABOK.

5. PeanusoBatb pekypCuBHYIO (PYHKLNIO ANs1 NOCTPOEHUST KONMUKU 3a4aHHOMO CrMcKa.

Mpumepbl nabopaTopHbIX padoT
lNMpumepbi 3adaHuli

1. [laHbl koopauHaThl TPEX TOYEK Ha NMOCKOCTU. Ecnn oHM MoryT ObiTh BEPLUMHAMM OCTPOYroSIbHOro
Pa3HOCTOPOHHEro TPEYrofibHWKa, TO BbIYMCIINTE ASNINHBLI Ero BbICOT M HanevyaTante ux B nopsiake yobisa-
HUS.

2. NMpwn HekoTopbIX 3adaHHbIX X, N 1 E, onpegensemMbix BBOAOM, BblumMcnnte cymmy N crnaraembix
3aJaHHOro BMAa, a Takke CyMMYy Tex crnaraemblX, KoTopble No abcontoTHON BenuymHe bonbwe E. [Ons
BTOPOro Crny4as BbINOMHUTE CYMMUPOBaHWE ANS OBYX 3Ha4YeHun E, oTnuuatrowmxcs Ha nopsiaok, U npu
3TOM onpeaennuTe KONMUYeCcTBO craraeMblX, BKIHOYEHHbIX B cyMMy. CpaBHUTE pesynbTaTbl C TOYHbIM
3HavyeHMeM (PyHKLMK, ANS KOTOPOW AaHHasa cyMmma onpegenset npubnmxeHHoe 3HaveHue npu X, ne-

»allem B 3agaHHOM MHTepBarne.
sin(x X X X
sin(x) _,_x"

X 31 51 71
3. B ogHoMepHOM Maccuee u3 N aneMeHTOB BCe OTpuUaTenbHbIE 3NIEMEHThLI NEPEMECTUTbL B Ha4ano

MaccumBa, a oCTtalibHble B KOHEeL, COXpPaHMB NMopAaaoK criegoBaHUA 3J11IEMEHTOB B Kaxkaomn rpynne. Honon-
HUTENbHbIN MaccuB 3aBOAUTL HE paspeLiaeTca.

-, | X < o0

4. llaHa uenouncneHHas kBagpaTHas maTtpuua.
1) YNnoTHUTb 3agaHHylo MaTpuuy, yaanss U3 Hee CTPOKU U CTONGLbI, 3amnofHEHHbIE HYNSIMU.



2) Hantn Homep nepBon N3 CTPOK, coaepaLlmx XoTa Obl OOUH NOSTOXKUTENBHbLIN 3IEMEHT.
Mpun peweHnn 3agaym NCNonNb3oBaTb TEXHONOMMIO NPOLEAYPHOrO NPOrpamMmMnUpPOBaHUS.

5. Co3paTb maccuB 13 10 3anucen, xpaHawmx nHopmaumio 06 aeToBnagensuUax. [Ans kaxaoro a.-
TOoBNagenbLa M3BECTHbl HOMEep, Mapka aBToMobuns, dhamunusa 1 agpec. YNopsigountb Maccue no da-
MUNNAM aBToBnaaenbleB. BoiBecTn MHdopmaumio o6 aBToBnadensLax, umMerwmx 6onee ogHoro ae-
TomMOOUnS.

TpeboBaHNA K BbINONHEHMIO 3a4aHNn NabopaToOpHOro NpakTukyMa (MNu LWKanbl 1 KpUTepum oue-
HUBaAHWS)

3agaHue cunTaeTcsl BbINOMHEHHbIM, ecrnv pa3paboTaHHbI NPOrpaMMHbIA MPOAYKT NONTHOCTLHO
pellaeT NocTaBreHHY 3agady, pelleHne npeaycmatpmeaeT 06paboTKy UCKMIOYNTENBHBIX CUTYaLWA,
obnagaet ygobHbIM Nonb3oBaTeNbCKMM UHTEPGENCOM, COOTBETCTBYET TpeGoBaHNSIM 0DOPMIIEHMST KO-
Aa (CTPYKTYpUPOBAHHOCTb, Hann4yne KOMMEHTapPUEBR).

Tpe6OBaHI/IF| K BbIMONHEHMIO 3a4aHUI TeKyLLl,eI;l n I'IpOMG)KyTOHHOVI aTTecTaummn, WKansl u Kpute-
pnn oueHmnBaHuA

20.2 UToroBbin KOHTPOJb YCNeBaeMoOCTH

I'Ipome>KyTquas=| arrecrauuma no gucuuniimHe ocylecTBrideTca C NoMoLlbio crieayrLunx oue-
HOYHbIX CpenCTB. BOMPOCHI K 3K3aMeEHY.

Bonpochbl K 3Kk3amMeHy
1 cemecmp

1. [MpeomeT 1 OCHOBHLIE NOHATUA NHMOPMATUKN. [MpeameT MHpoOpMaTUKN Kak Hayku. 3agaun UH-
dopmaTrkm kak Haykn. MHdopmauus, faHHble, 3HaHWS.

2. Knaccudpumkaums nigopmauunmn. OcHoBHble cBOMCTBa MHopMauun. MeTogbl Nony4eHUs u uc-
nonb30BaHMsa UHopmaumn.

3.  WHdopmaumoHHbie cuctembl. MHpoOpMaLMOHHbIE TEXHOSOTMUN.

4.  ApxuTekTypa BblMUCIINTENBHOM CUCTEMBI.

5. TloHaTtne anroputma. Ceonctea anroputMmoB. Knaccel anropntmos. Cnocobbl onncaHus anro-
putmoB. PopMmbl NpeacTaBneHus anroputMmoB. CTpykTypa anroputma.

6. Asblkn nporpammmpoBaHns. NokoneHna a3blkoB NporpaMmmupoBaHna. pyrne knaccmdukaumm
SA3bIKOB MPOrpaMMmMpOBaHUS.

7. OnemeHThl s3blka NporpamMmmMmpoBaHusi. Cnocobbl onMcaHusa cMHTakcuca sa3bika. Cnocobbl onu-
CaHusa CeMaHTUKKM A3blka.

8. TlpuHumMnbl 06paboTKn NPOrpamMMHbIX KOAOB.

9. Ortanbl pa3paboTkm nporpaMmHoro npoaykra. CTunb NnporpaMmmMmpoBaHus.

10. Asbik nporpammupoBanus C++. KoHuenums Tmna gaHHbiX. OCHOBHbIE TUMbl AaHHbIX B C++. [le-
peMeHHble. KOHCTaHThI.

11. BblpaxeHus. Tun BoipaxeHui. MNpuoputeT onepaumn B C++. Onepauumn genenunsa / u %. One-
pauum npucBamBaHusa (=, +=, —=, *= 1 1.4.). YcrnoBHasa onepauud. MNopsaok BbINOAHEHNS onepaumi.

12. CrtpykTtypa nporpammbl. KommeHTapun. BBog AaHHbIX. MIHTEepakTuBHbIN BBO4 CMMBOOB. BBOA
CTpoK. BbiBog AaHHbIX. DOpMaTMPOBaHHbIN BbIBOA, AaHHbIX.

13. Onepatop BeTBneHud if. OnepaTtop MHOXECTBEHHOro Bbibopa switch.

14. Uwuknel. MapameTpuyeckmin LUKN. YCrOBHbIE LINKMbI.

15. O6paboTtka nocnegoBaTenbHocTen. CxeMbl 06paboTkM Nap cocegHUX ANIEMEHTOB.

16. MaccuBbl. Ccbinku. Ykasatenmw.

1. MACCHWBbI. ObbsaBneHne n mHMumanusaums maccusa. lonyvyeHne M U3MeHeHue 3HavyeHuin
3MeMEHTOB MaccumBa.

2.  YKASBATEJIN. Ykaszatenb Ha obbekt. Cnocobbl nHuumanusauumn ykasatenen. Onepauun Hag
ykazatenamn. CCbIJTKA.



3. OMHAMWYECKME MACCWBDbI. Beigenenne mn ocsoboxgeHne namsitu. [OCTyn K 3NeMeHTy
(4epes nHaekc, Yepes ykasaTernb).

4. MHoromepHble maccuebl (MATPULUbI). JocTyn K aneMeHTy (Yepes3 MHAEKCHI, Yepes yKasaTterb).
OuHamunyeckme matpuubl. Cnocobbl 06xoga maTpuubl.

5.  O®YHKUMWN. OnucaHune dyHkuun (obbaBneHne n onpegeneHve). BoizoB dyHkuun. dopmans-
Hble 1 dpakTu4eckme napameTpsbl.

6. OYHKLWMWN. Cnocobbl nepegayun napameTpoB B pyHKUMIo. [Nepegaya maccuBoB (O4HOMEPHbIX
N OBYMEPHbIX) B YHKUMIO. [MobanbHble 1 NoKanbHble 0ObEKTHI.

7. MACCHBbBI. O6paboTka nap anemeHToB (4 BMaa nap).

8. MACCVBbI. CaBur anemMeHTOB Ha OAHY NO3ULMIO BIIEBO: yAarneHue, UMKIMYEeCKUA COBWUM Ha
OAHY NO3ULUIO.

9. MACCWHBbI. Caosur aneMeHTOB Ha OAHY NMO3ULMIO BNPaBO: BCTaBKa, LUKNUYECKUA COBUM Ha Of-
HY NO3ULMIO.

10. MACCWBBbI. lNouck sanemeHTa: B Npon3BoOfIbHOM Maccuee (¢ hnarom, ¢ 6apbepom).
11. MACCMUWBEbI. MNMouck anemeHTa B ynopsgovyeHHOM MaccuBe (C dporiarom, GuHapHbIN NOUCK).

12. MACCWBBbI. CopTtupoBka no Bo3pacTaHuto: MeTog oOMeHa (CMeLLeHMe HauMEHbLLEro 31eMeH-
Ta BEBO).

13. MACCWBbI. CopTtunpoBka: metoq Bbibopa (CMeLLEHNE HAMMEHDBLLIETO 3N1IEMEHTA BIIEBO).
14. MACCWBbI. CopTupoBka: MeToq NpOCTbIX BCTaBOK.
15. MACCWBbI. CopTupoBka: meToq GUHapHbLIX BCTABOK.

16. KBAOPATHbIE MATPWLDbI. MaBHaa guaroHanb, BEPXHSAS U HWXKHAS TpeyronbHble MaTpuubl
OTHOCUTENBLHO rMaBHOM AnaroHanu.

17. KBAOPATHbIE MATPWULUbI. Mo6o4yHasa guaroHanb, BEPXHSS N HWKHASA TPeyrofibHble MaTpuubl
OTHOCUTENBbHO NOBOYHOW AnaroHanu.

2 cemecmp

18. PEKYPCUWA. MNepepaya napameTpoB B pEKYPCUBHbIE (PYHKLMN.
19. PEKYPCWA. BeicTpas copTupoBka Xoapa.

20. C-CTPOKW. ObbsasneHue u numumanusauua C-ctpokn. Beog. [loctyn k anemeHTaM. OCHOBHbIE
dyHKUMM ons paboTbl ¢ C-cTpokamu: onpegeneHne AnviHbl, KONMPOBaHWe, pasgeneHne CTPoKM Ha nog-
CTPOKM, MOUCK 1 3aMeHa, cpaBHeHne C-CTPOK.

21. STRING. ObbsaBneHne n vHMumnanmsauus cTpokn. Beoa n BbiBog CTpok. OCHOBHbIE METOAbI
ans paboTbl co cTpokamu: npeobpasoBaHne obbekTa string B C-CTpoKy, NnonyvyeHue U U3MeHeHne pas-
Mepa CTPOKM, MOSfydeHNe N N3MEHEHNE COAEPKUMOrO CTPOKM, MOUCK B CTpoke. CpaBHEHME CTPOK.

22. OANNbI. Knacchi ifstream, ofstream, fstream. OTkpbITUE 1 3akpbITUe daina. 3anuck B dann u
yTeHue u3 parna.

23. CTPYKTYPbI. O6palieHre k nonam cTpykTypbl. BBog / BbIBO4 CTPYKTYpbl. MaccuB CTpPyKTyp.
MeToapbi.

24. OBBbEOMNHEHUA.
25. TEPEYNCIIEHNA.
26. AMHAMUYECKUME CTPYKTYPbI JAHHbIX. JlnHeHble ogHOHanNpaeneHHbIE CMUCKMN.

27. JMHAMUWYECKNE CTPYKTYPblI OAHHbBIX. JluHenHble ogHoHanpaBneHHble cnmnckun. Pekyp-
cuBHasi obpaboTka.

28. OVMHAMUWYECKUE CTPYKTYPbl OAHHbIX. JInHenHble AByHanpaBrieHHbIE CIUCKU.



KpVITepI/IVI OLIEeHMBaHUS KOMMETEHL MM

YpoBeHb
cchopmmpo-
BaHHOCTU
KOMMNEeTEHUNN

LLikana oueHokK

CdopmumpoBaHHbie 3HaHus CTPYKTYpbI COBPEMEHHbIX
BbIYUCIIUTENbHBIX CUCTEM, WX KnaccuduKaumn; OCHOBHbIX 3TanoB
pa3paboTku nporpaMM W >XU3HEHHOrO UWKNa; MOHATUS anroputma,
CBOWCTB anroputMoB, OCHOBHbIX MOHATUA anroputMmsaumu; CpeacTs
A3blka NporpaMmmMmpoBaHnst C++.

CdopmnpoBaHHbIE YMEHWUSI WCMOMb30BaHWS OCHOBHbLIX MPUEMOB U
MEeTOAOB NpOorpammMupoBaHns Ans NOCTPOEHUS] anrOpUTMOB peLLeHUst
KOHKPETHbIX y4ebHbIX 3agad.

CdopmnpoBaHHble HaBbikM BbiOOpa CTPYKTYpP AaHHbIX, anropuTMOB
06paboTKM TEKCTOBbIX AAHHbIX, MCMOMb30BaHWS MNpOLEeaypHOro npo-
rpamMmMMpoBaHus.

lNoebiweHHbIU
YpPOBEHb

Omnu4Ho

CdopmumpoBaHHble, HO cogepalume OTAeNbHble npobenbl, 3HaHWUS
CTPYKTYpbI COBPEMEHHbIX BbIYMCIINTENBHBIX cucTeM, nx
Knaccudukaumn;  OCHOBHbIX 3TamoB  pas3paboTkM  mporpaMm U
XKM3HEHHOTO LMKNa; MOHATUS anroputMa, CBOWCTB anropuTMOB,
OCHOBHbIX NOHATUN anroputMmsauuu; cpeacTts A3blka
nporpammupoBaHns C++.

CdopmupoBaHHble, HO coaepxalime oTaernbHble npobenbl, ymeHus
MCMONb30BaHNSA OCHOBHbIX MPUEMOB W METOAOB MPOrpamMmypoBaHus
ANS NOCTPOEHUS anropuTMOB pPeLLEHNS KOHKPETHbIX y4yebHbIX 3agau.
CdopmupoBaHHble, HO copepxalime OTAefbHble npobernbl, HaBbIKK
BblbOpa CTPYKTYP AaHHbIX, anroputMoB obpaboTKM TEKCTOBbIX AaH-
HbIX, UCMOMb30BaHUS NPOLEAYPHOro NporpaMM1poBaHus.

Basosbil
YpPOBEHb

Xopouwo

HenonHoe npeacTaBneHME O  CTPYKTypax  COBPEMEHHbIX
BbIYUCIUTENBHBIX CUCTEM, WX Kraccudukauum; OCHOBHbIX 3TanoB
pa3paboTku MnporpaMM U KU3HEHHOTO LMKIA; MOHSATUS anropuTma,
CBOWCTB anropuMTMOB, OCHOBHbIX MOHSATUIA anropuTMu3auuu; cpeacTts
s13blka NporpaMMupoBaHusi C++.

YcnewHoe, HO He CUCTEMHOE YMEHWE WCMONb30BaHWsI OCHOBHbIX
npuemMoB W  MeTOAOB  MPOrpaMMUpPOBaHUS AN MNOCTPOEHUsI
anropuTMOB peLLEHUSI KOHKPETHbIX Y4ebHbIX 3aaad.

HenonHoe BnageHue HaBblkamu BbiGOpa CTPYKTYP AAHHLIX, anropuT-
MOB 00paboTKM TEKCTOBbIX AaHHbIX, WCMOMNb30BaHWUS MpoLeaypHOro
NporpaMMUpPoBaHus.

lNopozosnbiti
YpPOB8€EHb

Ydosnemeopu-
mersibHO

3HaHWN.
YMEHUN.

CbparmeHTaprle 3HaHUA nnn OTCyTCTBUE
CDparmeHTaprle YMEeHUA nnn oTCcyTCTBUE
CDparmeHTaprle HaBblKN U1 OTCYTCTBUE HABbIKOB

Heydoenemeop
umesibHO

20.3 ®oHA OUEHOYHLIX cpeacTB C(HOPMUPOBAHHOCTM KOMMETEHUMN CTYAEHTOB, peKomeHAyeMbIn Ans

npoeegeHnsa ANarHOCTU4eCKux pa60T

Ol1K-3 CnocobeH noHMMaTb U NPUMEHATL COBPEMEHHbIE MHPOPMAaLMOHHBbIE TEXHOMNOMMW, B TOM Yuche
OTeYeCTBEeHHbIe, NPV CO34aHMN NPOrpaMMHbIX NPOAYKTOB M NPOrpaMMHbIX KOMMIEKCOB Pa3fiNyHOro

Ha3Ha4YeHuA

OlK-3.1 [leMOHCTpUpyeT 3HaHWe COBPEMEHHbBIX MHAPOPMALMOHHBLIX TEXHOSOMMI N MPUMEHSET UX MPU

CO3aHunM NPorpamMMHbIX NPOAYKTOB

Or1K-3.2 PeanuayeT pasfnMyHble HOBbIE NPOrpamMMHbIe NPOAYKTbI C NCMONIb30BAaHUEM COBPEMEHHbIX UH-

hOpPMaLIMOHHbBIX TEXHOMOMN




Bonpochkl ¢ BapyaHTaMu OTBETOB (3aKpbIThble)

1. YTo GyaeT BbiBE4EHO HA 3KpaH?

int code = 'A’;

char letter = 65;

std::cout << letter << "+' << code << '\n';

Owwnbka koMnmMnaALMn
A+65

65+A

130

oW

OTBeT: B

2. Yto BypeT BbiBEAEHO HA 3KpaH?
char* str = "ABCDE";
*str = 'Z';
std::cout << str << '\n';
A. Owwmnbka KoMnmunaLmnmn
B. ABCDE
C. ZBCDE
D. char* type

OTBeT: A

3. BbibepuTe BEpPHbIN BapnaHT OnMcaHns
A. auto number = 5;
B. auto number;
C. auto int number
D. auto int number

5;
JSJ;

OTBeT: A

4. Yto Takoe guHamu4eckoe BblAeneHne namsaTu:
A. namaTb Noa o6bekT (MepeMeHHY0) MOXET BbIAENATLCS HE cpasy, a B npouecce paboThl Npo-
rpamMmmbl, OCBOBOXAEHME NAaMATU NPOU3BOAUTCSH BPYUHYHO
B. namaTb nog o6bEKT (MepeMeHHy0) MOXeT BblAENSATbLCA He cpasy, a B npouecce paboTbl Npo-
rpamMmmbl, 0cBOBOXKAEHME NAMATM NPOM3BOOUTCS aBTOMaTUYECKU NOCHe 3aBepLUEeHUs NporpamMmmbl
C. namsatb nof 00BLEKT (NepeMeHHY0) BbIAENSAETCS KaxXabl pas npu obpaleHmm K nepeMeHHOn

OTtBeT: A

5. Yto OyneT BbIBEAEHO HA 3KpaH?
struct ELEM

{
int a, b;
ELEM(int a, int b) :a(a), b(b) {}
}s
int func(ELEM *y)
{
return y->a + y->b++;
}
int main()
{

ELEM x(5,7);
std::cout << func(&x) << x.b;
return 0;



Owmnbka KomMnNUNALUn
57

128

138

oow»

OTtBeT: C

6. Kakon maccuB nmeet cambiii 60nbLLON pa3mep?
char s1[] = "QWERTY";

char s2[7] = "qwerty";

char *s3 = "127*27";

Bce maccmBbl MEOT 0gMHAKOBLIA pasmep
sl
s2
s3

oW

OTBeT: A

7. Yto Takoe cout?
A. 06bekT Tuna iostream (std::ostream)
B. knacc, KOTopbI BbIBOAWUT AAHHbLIE HA TEPMUHAN
C. nepemeHHasi, KOTOpY NPOrpaMMUCT JOJKEH CO34aTh ANS BbiBOAA AaHHbIX

OTBeT: A

8. YkaxuTe KOnmM4ecTBO UCTUHHbIX BbICKa3blBaHMWIA:
sizeof(bool) < sizeof(char)
sizeof(float) == sizeof(double)
sizeof(int) == sizeof(int*)
sizeof(char) ==

A 1
B. 2
C.3
D. 4
OTBeT: B

9. [aH cbparMeHT ABYyHaNpaBneHHOoro crucka:
ptr

1 2 3 4 5

next

—

—

v
A

v
A4

rev
—— |« «— {2 “ < —

Kakon anemeHT 6ygeTt yaaneH B pe3ynbTaTe Bbi30Ba criefyoLlen pyHKunm:
void Delete(ptrNODE &ptr)

{

ptrNODE p = ptr;

ptr = ptr->next;
p->next->prev = p->prev;
p->prev->next = p->next;
delete p;

w >

2
3



C. 4
OTtBeT: B

10. ,D,aH d)parMeHT ABYyHanpaBlieHHOro cnuncka:
ptr

1 2 3 4 5

next

—>

—T>

v
A

v
v

rev
1 < < P < < [—

Kakon anemeHT OyaeT yaaneH B pesynbTaTte Bbl30Ba crneaytoLen oyHKUnn:
void Delete(const ptrNODE & ptr)

{
ptrNODE p = ptr->next;
p->next->prev = p->prev;
p->prev->next = p->next;
delete p;
b
A. 2
B. 3
C. 4
OTtBeT: C

11. laH dpparMeHT ABYHanNpaBrieHHOro crmcka:
ptr

1 2 3 4 5

next

—>

—T>

v
A

v
v

rev
e — < < P < < [—

Kakown anemeHT 6yaeT yaoaneH B pesynbTaTte Bbi30Ba CreayoLlen pyHKUnn:
void Delete(const ptrNODE & ptr)

{
ptrNODE p = ptr->prev;
p->next->prev = p->prev;
p->prev->next = p->next;
delete p;
}
A 2
B. 3
C. 4
OtBeT: A

Bonpochkl ¢ KpaTKUM TEKCTOBbLIM OTBETOM (OTKPbIThIE)

1. Yto ByaeT BbIBEOEHO Ha 3KpaH?

int a = 8;

int b = 7;

std::cout << a + 5 * ++b << '"\n';

OtBerT: 48
2. Yto ByaeT BbIBEOEHO Ha 3KpaH?

int a = 8;
int b = a--;



std::cout << b << a << '"\n';

OTtBeT: 87



3. CKONbKO CTPOK OnMcaHunin 3anmcaHo BEPHO?

bool a = 1;

bool b = ©;

bool ¢ = 'A';
bool d = 3.1415;
OTBeT: 4

4. Kakoe 3HaveHue BepHeT dyHkums stremp("qwerty"”, "QWERTY")
Otsert: 1

5. Yrto ByneT BbiBEAEHO HA 3KpaH?
#tdefine SQR(X) X*X

int main()

{
int x = 5;
std::cout << SQR(x + 1);
return 9;

}

OTBeT:11

6. YUTto ByaeT BbiBEAEHO Ha 3KpaH, ecnun BBoaUTCA nocnegosatensHocTb Hello world
char str[8];

std::cin >> str;

std::cout << str << '"\n';

OTBeT: Hello

7. YT0 BygeT BbiBEAEHO Ha 3KpaH Npu Bbl3oBe OyHKUUK print?
void print(int*beg, int*end)

{
if (beg < end)
{
std::cout << *beg;
print(beg + 1, end);
if (*beg % 2)
std::cout << *beg;
}
}
int main()
{
int arr[5] = { 1,2,3,4,5 };
print(arr, arr + 5);
return 0;
}

OTtBeT: 12345531

8. YTo BygeT BbiBEAEHO Ha 3KpaH npu Bbl3oBe OyHKUUK print?
void print(int*beg, int*end)
{
if (beg < end)
{
if (!(*beg % 2))
std::cout << *beg;



print(beg + 1, end);
std::cout << *beg;

}
¥
int main()
{
int arr[5] = { 1,2,3,4,5 };
print(arr, arr + 5);
return 0;
¥

OTBeT: 2454321

Kputepum n wkanbl oueHnBaHma 3agaHm ®0OC:

,D,J'IFI OLIEHMBaHUS BbINOSTHEHNS 3a4aHNI ncnonb3yeTcA OannbHas wkana:
1) 3aKkpbITble 3a4aHUA (TECTOBbLIE C BApUAHTaMU OTBETOB, CPeAHUN YPOBEHbL CITIOXXHOCTW):

. 1 6ann — ykasaH BepHbI OTBET;
° 0 6annoe — ykasaH HEBEpPHbIA OTBET (MOMHOCTBIO UM YaCTUYHO HEBEPHBDIN).
2) OTKPbITblE 3a4aH1sA (TECTOBbLIE C KPATKUM TEKCTOBbIM OTBETOM, NOBLILLIEHHbIW YPOBEHb CIIOXHOCTH):
. 2 6anna — ykasaH BepHbI OTBET;
° 0 6annoe — ykasaH HEBEpPHbIA OTBET (MOMHOCTBIO UMM YaCTUYHO HEBEPHBDIN).

3apaHusa pasgena 20.3 peKOMeHAYIOTCA K MCNONIb30BaHUIO NpU NpoBeAeHUN ANarHocTu-
YyeCcKux paboT Cc Lenbi OLEeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHUA AaHHOW AUCLMNNU-
Hbl (3HaHWW, YMEHUN, HAaBbIKOB).



