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I. AuHHoTanus

1. Heapb 1 3axa4M AUCHMIIMHBI

Lespro OCBOEHMSI AUCLMILIMHEI SBISIETCA:

dopmupoBanre 0a3bl AN pa3BUTUS  TPO(ECCHOHANBHBIX KOMIICTCHIIUH,
CBSI3aHHBIX C TOTOBHOCTBIO CTYJEHTA K JAEATEIBHOCTH B OOJACTU MPOEKTUPOBAHUS U
pa3paboTKN MH(POPMALIMOHHBIX MOJEJIEH, PEAHA3HAYEHHBIX I PELIEHUS PA3IMYHBIX
npoeccHoHaNBHBIX, HCCIIEIOBATENbCKUX U MPUKIIAIHBIX 33/1a4.

3aauaMy OCBOSHHUS JUCLUILIUHBI (MOYJIS) SIBISIFOTCSL:

— NoJTy4yeHue 6a30BbIX 3HAHUI 1 YMEHUI, CBSI3aHHBIX C pa3pabOTKOI alrOpuTMOB
U (popMUpPOBAHUE ANTOPUTMHYECKOTO MBIIUICHHUS;

— NIOJIy4YEHHE TEOPETUUECKUX 3HAHUM O PO M Ha3HAYECHUH PA3JIMYHBIX SI3bIKOB
POrPaMMHUPOBAHUSI BBICOKOTO ¥ HU3KOT'O YPOBHS;

— 0Oy4yeHus: CTyZIEHTOB OOIIMM MPUHLMIAM MCHOJIB30BaHHUS  SI3bIKOB
IPOrPaMMHUPOBAHUSL; CPEICTBAM ONMCAHMS JIAHHBIX; CPEICTBAM OINWCAHUS JICHCTBUIA;
a0CTpaKTHBIM THUIIaM JJAHHBIX;

— pa3BUTHE HABBIKOB MPOrpaMMHUpoBaHus Ha si3bikax C/CH++ ¢ ucnonbp3oBaHUEM
COBPEMEHHBIX HHTErpUpOBaHHBIX cpen pa3padborku (IDE) u MHCTpyMEHTabHBIX
CPEICTB;

— (hopmHpoBaHHE HABBIKOB MBILUIEHUSI Mporpammucta u cozfanus 110 mns
pELLEeHNs Pa3IMYHBIX TPOPECCUOHATBHBIX, UCCIIEIOBATENLCKUX U MPUKIIAIHBIX 3324, a
TaKKe COJCUCTBOBAThH (DyHAAMEHTAIM3aLMKU OOpa30BaHUS M Pa3BUTHIO CHCTEMHOIO

MBIIJICHUA.

2. MecTo aucuMIuinHbl B cTpykrype OOIT

JlanHasi NMUCUMIUIMHA BXOAMWT B 00s3aTENIbHYIO 4acTh y4deOHOro Iuiana. Jliis
OCBOCHUSI JUCIUIUIMHBI CTYIEHT JIOJDKEH BJAJE€Th COBPEMEHHBIMH METOJIaMU U
cpeactBaMu  MHGOPMAITMOHHBIX TexHoJorui. HeoOxomumpl 3HaHUS, YMEHHUS W
KOMITETEHIIMHM, TIOJYYCHHbIE OOYYAIOIIMMHCSI Ha 3aHATHSIX [0  TPeaMETy
«Uudopmatika u mporpaMMupoBanuey. JIUCIUIIMHA «SI3bIKH TIPOTPaMMHUPOBAHUSD)

sBIIsieTCst 6a30BOM 151 M3ydeHus AuctuiuivH «bassl nanubix 1 CYB», « O0beKTHO-



OPUEHTHUPOBAHHOE IporpammupoBaHue», «llapamienbHoe NpOrpaMMHpPOBAHUE,

«TexHomoruu  pa3pabOTKH  TPOrPaMMHOTO oOecrieueHus, «Teopus

BBIYMCIINTEIBHBIX MPOLECCOB U CTPYKTYp». 3HAaHUS M IPAKTUYECKHE HaBBIKH,
IIOJIyYEHHBIE W3 KypcCa, WCHIOJIB3YIOTCS CTYACHTAMHM IIPM HW3YYEHHH HAy4YHBIX

JAUCILIUILIAH, IIPpHU IMIPOXOXKIACHUS HpOH3BOI[CTB€HHOﬁ 151 HpGI[I[HHJIOMHOﬁ IMPAKTHUKHU, a

TaKXe MPU pa3padOoTKe KypCOBBIX U IUTUIOMHBIX paboT.

3. O0beM IMCHMILIMHDIL: 9 3a4eTHRIX eUHUILL, 324 akaJeMUYeCKHX YacoB, B TOM

qHUCJIC:

KOHTAKTHAsA ayAuTOpHas padora: yekuuu 51 4Yac, B T.4. NpaKTUYECKas

IIOAIOTOBKA 0 4acoB, JIa60paT0pHI>I€ 3aHATHS 68 9acCoOB, B T.4. IIPAKTHYCCKAA ITIOATIOTOBKA 0

qacoB,

camocTosiTeibHast padora: 205 Jacos.

4. HJIaHl/IpyeMI)Ie PE3YJIbTATbI oﬁyqunﬂ o IMCIMIIVINHE, COOTHECCCHHbIC C

IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTe/IbHOM MPOrPaMMBbI

[Tnanupyemble pe3ybTaThl 0CBOCHUS
00pa3oBaTeNbLHON MPOTPaMMBbI
(popmMupyembie KOMIICTSHIIUN )

[Tnanupyemblie pe3ynbTaThl 00y4eHHUs 10
JVCUUIUIMHE

OIIK-2 Crniocoben IPUMEHSATH
COBpPEMEHHBIN MaTeMaTHUYECKUM
arrapar, CBSI3aHHBIN c
MIPOEKTUPOBAHUEM, pa3paboTKOH,
peanu3alnMedl MU OLIEHKOM KadecTBa
MPOTPaMMHBIX MPOJYKTOB u
MPOTrpaMMHBIX KOMILJIEKCOB B

pPa3IMUHBIX O0JACTSIX YETOBEYECKOU
NESATENBHOCTH

OIIK-2.1 IIpuMeHsIeT OCHOBHBIE MATEMAaTUYECKHE
METOIbl U TpHEeMbl JJI1 pelIeHus 3ajad
OPOEKTHUPOBaHUSI M pa3paboTKuM MporpamMm |
IIPOrPaMMHBIX KOMILIEKCOB

OIIK-2.2 [Ipumensier [IPOrpaMMBbI 51
MPOrpaMMHbIE KOMILJIEKCHI JJI pEelIeHHs 3ajad
podeCcCHOHANTBHON IeSITCIIPHOCTH

OIIK-2.3 BriOupaer Haubosiee aJcKBaTHBIC
MpOrpaMMHbIE  TMPOAYKTBI W MNPOTPaMMHBIE
KOMIUIEKCHI C OLIECHKON MX KayecTBa JJIsl PEIICHHUS
3a7a4 npoeCCHOHANBHOM e TeIbHOCTU

OIIK-3 CnocobeH mnoHUMATb U
MPUMCHSITh COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHUH, B TOM
YHCIIC OTEYCCTBEHHBIC, TIPH CO3JaHUHU
POrPaMMHBIX MIPOTYKTOB 5
MPOrPaMMHBIX KOMILIEKCOB
Pa3IMYHOTO HA3HAYCHUS

OIIK-3.1 OcBoun ocHOBHbIE WH(GOPMALMOHHBIC
TEXHOJIOTUU s Pa3pabdOTKH MporpamMM |
MIPOrPaMMHBIX KOMILIEKCOB

OIIK-3.2 [Ipumenser COBpPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJOTHHU JUIsl pa3pabOTKu
MIPOTPaMMHBIX  IIPOAYKTOB M  IIPOTrPaMMHBIX
KOMILJIEKCOB




pa3zpaboTke TEXHUYECKOU
JIOKYMEHTAIINN MIPOrPAMMHBIX
IPOTYKTOB " IPOTPaMMHBIX
KOMILJICKCOB

OIIK-3.3 [Tpumenser OTEYECTBEHHOE
nporpaMMHOe — oOecriedyeHne TpH  CO3/IaHUU
MIPOTrPAMMHBIX MPOJYKTOB U KOMILIEKCOB

OIIK-4 Cnocoben yuactBoBath B |OIIK-4.1 Pa6otaer c TEXHUYECKOU

JOKyMEHTalluel MPOTrPaMMHBIX MPOAYKTOB H
MIPOrPaMMHBIX KOMITJIEKCOB
OIIK-4.2 YuactByeT B pa3paboTKe TEXHUUYECKOM
JOKYMEHTallMd TMPOTPaMMHBIX TPOAYKTOB H
MIPOTrPaMMHBIX KOMILJIEKCOB

OIIK-5 CnocobeH WHCTALIMPOBATh W
COITPOBOXKIATh IpOrpaMMHOE
obecriedeHne Uil  MHPOPMALMOHHBIX
cucteM U 0a3 JaHHBIX, B TOM YHCIIE
OTEYECTBEHHOTO MTPOU3BOJICTBA

OIIK-5.1 Ucnonb3yeT TEXHOJOTUU MHCTAJUISLINI
U COMPOBOXKICHHUS MPOTPAMMHOTO OOECIICUSHHUSI
JUTst ”HQOPMAIIMOHHBIX CUCTEM U 0a3 TaHHBIX
OIIK-5.2 IIpoBOOUT CpaBHUTENbHBIA aHAIIN3
pa3IUYHBIX 00pasIoB COBPEMEHHOTO
MPOrpaMMHOIr0 oOecredeHnuss HUHPOPMauOHHBIX
CHUCTEM JJIsI €r0 CBOCBPEMEHHOTO OOHOBIICHUS U
obecreueHnst 0€30MaCHOCTH

OIIK-5.3 ComnpoBoxaaeT OTE€YECTBEHHOE
MPOTPaMMHOE obecrieueHue TS
MH(OPMALIMOHHBIX CUCTEM M 0a3 JTaHHBIX

5. @opMa NPOMEeKYTOYHOM ATTECTAIMM M CEMECTP MPOXO0KIEHHUsI — 3a4€eT B 3

CECMCCTPC, OK3aMCH — BO 4 CEMCCTPC.

6. S3bIK npenogaBaHusl pyCCKMIL.




II. Conepxxanne qUCHUILNIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEICHHOI0 HA HUX KOJHMYECTBA AKaJAeMHYECKMX YacOB M BHI0B

YUeOHBbIX 3aHATHH

VYyebHas nmporpamma — Bcero | KonrakTHas pabora (4ac.) | CamocrostenbHas

HaMMEHOBAaHME pa3zenoB U TeM | (4ac.) | Jlekuuu |JlaGopaTopHbie pabora, B T. 4.
3AHSTHS KOHTPOJIb (4ac.)

BCEro BCEro T.4.
NpaxT

IoJATOT

Paznen 1. CtpykrypHoe
MIPOTPaMMUPOBAHNUE
Tema 1.1. Obmiue
MPUHIUIIBI IOCTPOCHUS U
UCIIOJIb30BaHUS A3bIKOB
IpOrpaMMHUPOBAHUS
Tema 1.2. JIekcuueckue
ocHOBBI C/C++. Tumsl u 22 4 6 12
0O0BSIBIICHUS

Tema 1.3. OnepaTtops! u
uHcTpykiuu C/C++
Tema 1.4. Yka3zarenu u
MaCCHBBI

Tema 1.5. ®yHkuu 31
Tema 1.6. ®aitiibl 24
Tema 1.7. O6paboTka 2%
VCKJTIOYCHUM

Tema 1.8. [lunHamuyeckue
CTPYKTYPbI

Paznen 2. OcHOBBI
00BEKTHO-
OPUEHTUPOBAHHOU
napajurMbl
[IporpamMmmupoBanus Ha
C++

Tema 2.1. OO6beKTHO-
OPUEHTUPOBAHHOE 34 8 10 16
nporpaMmupoBanue u C++
Tema 2.2. Knacc —
aOCTpaKTHBIN TUIT TAHHBIX

12 2 4 6

32 6 10 16

31 10 15

10 15
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32 6 10 16

34 8 10 16




Tema 2.3. [leperpyska
OMepaTopoOB, KOMMPOBAHUE
U IpeoOpa3zoBaHue

16

Tema 2.4. [Ipou3BoiHbIC
KJ1aCCBI

10

16

Pa3nen 3. OcHOBEI
00001IEHHON TTapaTUTr MbI
nporpammupoBanus Ha C++

14

Tema 3.1. [11a0m0HBI KaK
noJ/iepKka 0000IIIEHHOTO
IPOrPaMMHPOBAHHS

10

10

Tema 3.2. Ucniosp30BaHue
napaMeTpHU30BaHHBIX
KJIACCOB

10

Tema 3.3. Opranuzanus
CTaHJapTHON OMOIUOTEKHU
C++

34 7

12

15

UTOIro

324

51 |0

68

205

III. O0pa3oBaTe/ibHBbIE TEXHOJIOT U

VYyeOHas nporpamma —
HaMMEHOBAHME Pa3/IeiioB U TEM (8
CMpo20M COOMEEMCMBUU C
paszoenom II PIIJ])

Bun 3apartus

O0pa3oBaresbHbIC TEXHOJIOTUI

Tema 1.1. O6mue npuHIUnel | JIekuus TpaauuuoHHas JIEKIHS.
TIOCTPOEHUS U MCIONb30Banus | Jlaboparoproe [Hudposbie TeXHOIOTHH.
SI3bIKOB IPOIPAMMUPOBAHUS 3aHATHC
Tema 1.2. Jlekcuueckue Jlexrust TpaauiroHHast JTSKIHUSI.
ocHOBBI C/C++. Turmsl u JlabopaTopHoe [Hudposbie TeXHOIOTHH.
0OBSIBICHUS 3aHsTHC
Tema 1.3. Onepatopsl u Jlexnus TpaauunoHHasH JTEKIHS.
uncrpykuuu C/C++ JlaGopaTopHoe [{udpoBbie TEXHOJIOTHH.
3aHSATHUEC
Tema 1.4. Ykazarenu u Jlexrust TpaauiroHHast JTSKIUS.
MAaCCHUBBI JlaGopaTopHoe [{udpoBbie TEXHOIOTHH.
3aHSATHUEC
Tema 1.5. ®yHkuun Jlexuus [TpobnemHuas nexmus,
JTMCKYCCUOHHBIC
TEXHOJIOTHH.
JlabopaTopHoe [IpoexTHBIE TEXHOJIOTHH,
3aHATHE METO/IbI TPYIIIOBOTO

pelIeHus TBOPYECKUX 3a/1ad,
1M (pOBBIE TEXHOIOTHHI




Tema 1.6. ®aiinbl Jlexuus TpaaumuoHHast JTCKIU.
JlaboparopHoe [udposeie TeXHOIOTUN.
3aHSATHE

Tema 1.7. O6paboTka Jlexuus ITpoGeMHast IEKIHs,

UCKJIIOUCHHUN JUCKYCCHOHHBIC

TEXHOJIOTHH.
JIabopaTopHoe [TpoekTHBIC TEXHOJIOTHUH,
3aHSATHUE METOJIBI TPYIIIIOBOTO
peIlIeHUs] TBOPUCCKUX 3a/1a4,
TU(PPOBBIC TEXHOJIOTUU

Tema 1.8. [luHamMuyeckue Jlexuust TpaaunuoHHAasT JTCKIHUS.

CTPYKTYPBI JlabopaTopHoe [IpoexTHbBIE TEXHOIOTHH,
3aHSATHE METO/TbI TPYIIIIOBOTO

peIIeHus] TBOPUSCKUX 3a/1a4,
U poBHIE TEXHOJIOTHHI

Tema 2.1. OOBEKTHO- Jlexrwst [TpoGnemuas nekuus,

OPHUCHTHUPOBAHHOC AUCKYCCHOHHBIC

nporpammupoBanne u C++ TCXHOJIOTHH.
JlaGoparopHoe Hudpossie TexHoIOrNN
3aHSATHUEC

Tema 2.2. Kitacc — Jlexmus TpaguuuoHHAasT JTCKIHUS.

a6CTpaKTHI:II?'I THI JTAHHBIX JlabopaTopHoe [IpoekTHbIE TEXHONIOTHH,
3aHATHUEC METOJIBI TPYIIIOBOTO

peIlIeHUs] TBOPYSCKUX 3a/1a4,
M (pOBbIE TEXHOIOTHH.

Tema 2.3. Ileperpy3ka Jlexnus TpaguuuoHHasH JTEKIHS.

OIEepaTopoB, Konuposanue u | Jlaboparopuoe [TpoekTHBIC TEXHOJIOTHUH,

npeoGpazoBaHue 3aHSATHE METO/IbI TPYIIIOBOTO

pellIeHUs] TBOPUSCKUX 3a/1a4,
1U(POBBIE TEXHOJIOTHH.

Tema 2.4. [Ipou3BoiHbIC Jlexums [IpoGaemHast TeKius,

KJIACChI JTMCKYCCHOHHBIE

TEXHOJIOTUH.
JIabopaTopHoe [TpoekTHBIC TEXHOJIOTHUH,
3aHSATHE METO/IbI TPYIIIOBOTO
peIlIeHUs] TBOPUSCKUX 3a/1a4,
1U(POBBIE TEXHOJIOTHH.

Paznen 3. OcHOBBI Jleknus TpanuiroHHas JTEKIH.

0000LIEHHOM TapagurMbl JlabopaTopHoe [Hudpossie TexHOIOTHH.

nporpamMmmupoBanus Ha C++ 3aHATHE

Tema 3.1. [llaGa0HBI KaK Jlexrust [TpoGnemuas nexuus,

nojJiep>kka 0000IIEHHOTO AUCKYCCUOHHBIE

[IPOrpaMMHUPOBAHUS TCXHOJIOTHH.

JlaGoparopHoe [udpossie TeXHOTOTUH.

3aHATUC




Tema 3.2. cnionp30BaHue Jlexnus TpanuunonHas JeKIus.

napaMeTpPU30BAHHBIX KJIACCOB Ha60paTopHoe HpOCKTHLIe TCXHOJIOTHH,
3aHATHUC MCTOAbI I'PYIIIIOBOT'O

peleHus: TBOPUECKUX 3a/1a4,
1M (pOBBIE TEXHOJIOTUU

Tema 3.3. Opranuzanus Jlexnus TpaauiroHHas JTEKIH.
CTaHJAPTHON OHONIHOTEKH JIaGoparopHoe L1udpoBble TEXHOIOTUMU.
C++ 3aHATHE

IV. Ouenoynsie  Marepuajbl AJds  NPOBEACHUS  TeKylled H
MPOMEKYTOUYHOM aTTeCTAUN

Ol(eHOIlele mamepuaibl onsa npoeedenuﬂ meKyuiel ammecmauuu

3a,Z[aHI/IH JJIA Ha6ODaTODHI>IX 3aHSATHI

3aganme 1. OpraHusyiiTe BbIBOJ B TaOJIMIly aprymMeHTa X, 3HAUYEHHUS CYMMBI
(YHKIHMOHATIBHOTO psAJla M YMCIIA YJIEHOB, BOLIEAIINX B CYMMY, a TaKXe YKaKUTE
3HaueHue cTangapTHou pyukuuu f(x).

AprymMeHT X u3MeHseTcs Ha MHTepBaie [a; b] ¢ 3agaHHbBIM miarom Ax. B
porpamMme MpeayCMOTPUTE KOHTPOJb BBOJAUMBIX 3HAUYECHUH a, b, AX MO yCI0BUSIM
b>a, Ax > 0.

Opranusyiite BBIBOJ 3HAYEHUN apryMEHTa, BBIYMCIICHHBIX 3HAYCHUU
byHkuun y(X) ¥ 3HaYEHUW COOTBETCTBYIOIICH CTaHAApTHONW (YHKIIMU B BHJEC
TaOIULIBL:

TABJINMIA ®YHKIUU Y (X)

X | Y | xonuuectBo wieHoB | HarpuMmep, SIN(X)
- ce |
. cen |

3HavyeHUs MapaMeTpPOB — HAYaJIbHOE U KOHEYHOE 3HAUCHUS apryMeHTa a, b u
miar AX BeIO€pUTE CaMHU B COOTBETCTBHUHM C BAIllUM BapraHTOM QyHKIIMH Y(X).

Hampumep nns y =sin (x) a=0,b =3, Ax=0,15;

misty =cos(x)a=0,b=7, Ax=0,5.

JIsi BBIYMCIICHUS WICHOB psJia TMOJYYUTE U HCIOJB3YWTE PEKYyppPEHTHBIC

COOTHOIICHUA BHAA U, = kn * Up—1, CBA3ZBIBAIOIIHNEC ITOCIICAOBATCIIBHBIC 2JICMCHTBI



psina. CuuTaiite, 4To TpeOyeMasi TOYHOCTb JIOCTHTHYTA, €CITH OYEePEIHOE CIIaraeMoe
10 MOAYIIO OyAeT MeHblie €. ObecrnedbTe BO3MOKHOCTh BBOJIA JIFOOOTO JKEIaeMOro
3HaueHus € > 0 (pekoMenryemoe 3HaueHue nopsiaka 0,001).

Baganme 2. Ilycte nmano ypaBHenue f(x) =0, rme f(x) — ¢yHkuus,
OIpe/ieIIeHHAs ¥ HeTpephIBHAsI HA HEKOTOPOM IPOMEKYTKE. B HEKOTOPBIX cirydasix
Ha QyHKIUIO f(X) MOTYT OBITh HAJIOKEHBI JOMOJIHUTEIbHBIC OrpAaHUYCHUS,
HampuMep, HEMPEPHIBHOCTh MEPBOW W BTOPOW MPOU3BOJHBIX, YTO CIEIHATBHO
oroBapuBaetcs. DyHkius f(x) MOKeT ObITh 33aJaHa B BHJIC aireOpanvdeckoro
MHOTOYJICHA WJIM TPAHCICHICHTHON (PYHKITUH.

TpeOyercst HaiiTu kopHH HenmuHeWHoro ypaBHenus f(x) = 0, T.e. yucia
X1, X3, ..., KOTOPBIC TTyTEM ITOJICTAHOBKH UX B YPaBHEHUE MTPEBPAIIAIOT €T0 B BEPHOE
YHCIIOBOE PABEHCTBO.

Bo Bcex mHAMBUIYyaTbHBIX 3aJaHUSIX HE0OXoaumo oTaeiauTh U Haitn BCE

JICVUCTBUTEbHBIC KOPHH YPAaBHEHUW C 33aJIaHHOM TOYHOCTBIO YKa3aHHbIM
METOJOM (METOJ[ XOpJ, METOJ MPOCThIX uTepanui, meton HproToHa, meTon
KacaTeJIbHbIX, METOJ CEKYILIUX, METOJI TOJIOBUHHOTO JeneHus). [Ipu pemenun:
ormcath GyHKIMIO f(X) U npu HeobXoxumocTH dyHKIHIo f'*);

onucarh uyepe3 QyHKIIMIO METO]T HAaXOXKICHUSI KOPHS;

MIPOBEPHUTH SBJISCTCS JIM HAWJICHHOE 3HAYEHUE KOPHEM YPABHCHMUS;

TOYHOCTh BBIYMCJICHUI BBOJUTh UHTEPAKTUBHO C KJIABUATYPHI;

JUJIsL OTIEJICHUSI KOPHEH MOYKHO MCTIOJIB30BaTh CAlT

https://www.geogebra.org/calculator

3aganme 3 . B 0qJHOMEpPHOM MAacCHBE, COCTOSIIEM M3 N LEIBIX 3JIEMEHTOB,
BBIYUCIIUTD:

1) npousBeeHrEe PJIEMEHTOB MacCHBa C YeTHHIMH HOMEPAMU;

2) cyMMy D»HJIEMEHTOB MACCHBA, PACIOJIOKEHHBIX MEXIY IMEpBbIM U

MOCJICAHUM HYJICBBIMU 3JICMCHTAMM.


https://www.geogebra.org/calculator

[IpeoOpa3oBaTh MaccuB TakUM 0Opa3oM, 4TOOBI CHauajIa pacrnoarajuch Bce
MOJIOKHUTENIBHBIE JIEMEHTBI, K IIOTOM — BCE OTPULIATENIBHBIE B TOM K€ IOPSAJKE, UTO
U B UICXO/IHOM MacCHBE.

OdopMuTh KaxAbl MYHKT 3aJaHus B Buae ¢GyHKkiuu. Bce Heobxomumeble
NaHHble A7 (QYHKIUM JOJDKHBI IEpelaBaThCsi MM B KauyecTBE MapaMETpPOB.
Hcnonp3oBanue riao0anbHbIX IEPEMEHHBIX B (DYHKLHUAX HE JOITYCKAETCs.

3ananue 4. Opranu3oBarh JaHHBIE B BUJE MACCUBA CTPYKTYP B COOTBETCTBHH
C BapuaHTOM. B mporpamMme peann3zoBaTh MEHIO:

BBOJI JAaHHBIX B MacCHUB CTPYKTYp C KJIaBUATYpHlI;

YTEHUE JAHHBIX B MACCUB CTPYKTYP U3 TEKCTOBOIrO (aiina;

3aIlKCh JaHHBIX B TEKCTOBBIN (paiiy U3 MaccuBa CTPYKTYD;

n00aBJIEHUE JAHHBIX B MACCUB CTPYKTYP;

BCTaBKa 3aIMCH B MAaCCUB CTPYKTYp Ha 1-10 MO3ULMIO (Hymepauus ¢ 1);
COPTUPOBKA MacCHBa CTPYKTYP IO IEPBOMY IIOJIIO, BXOJSALIEMY B CTPYKTYPY;
COPTUPOBKA MacCHBa CTPYKTYP IO TPEM IIEPBBIM MOJISIM;

IIOMCK B MAaCCHBE CTPYKTYp IO 3aJaHHOMY I1apaMeTpy;

U3MEHEHUE 33JJaHHOU CTPYKTYPHI;

yAaJIeHUe 1-0i CTPYKTYphI U3 MaccuBa (HyMmepanus ¢ 1);

yIAJIEHHE CTPYKTYpP U3 MacCHBa I10 33JaHHOMY 3HAYEHUIO IIEPBOTO MOJIS;
BBIBOJ] HA OKPaH MacCHUBa CTPYKTYP.

Pemenne opopMuTh B BUAEC PYyHKIUH.

[Ipumep nanubIiX: cTpykTypa «HpOopManms»: HocuTenb, 00beM; Ha3BaHUE;
aBTOp.

3aganme 5. Onucarh Kiacc, OJHUM U3 CBOWMCTB KOTOPOTO SIBIISIETCS
JUHaAMHUYeCcKuil 00bekT. B omumcanum Kkjacca JIOJDKHBI  IIPUCYTCTBOBATH
KOHCTPYKTOpPHI (B TOM YMCII€ KOHCTPYKTOP KOIMUPOBAHMS), JECTPYKTOP, ONEPATOP
IpUCBaUBaHMsI, OTIEPATOPBI HOTOKOBOTO BBOJIA-BBIBOJIA, IPYKECTBEHHbBIE (DYHKIIUH.

Jlist mpumepa: omnucath kiacc At 3(PQPeKTUBHOW pabOTHI CO CTPOKAMH,
NO3BOJISIOMMN  (OpPMATUPOBATh M CPAaBHMBATh CTPOKU, XPAHUTh B CTPOKAX

YU CJIOBBLIC 3HAYCHHN U U3BJICKATDH UX. I[J'IH 9TOTO HCOGXOI[I/IMO pCain30BaTh:



* IEpErpyKEHHBIE ONEpalMy NPUCBAaUBaHUs U KOHKaTeHAIUH;

* OIEpalliy CPABHEHUS U IPUBE/ICHUS TUIIOB;

* MpeoOpa3oBaHUE B YUCIIO JIFOOOTO THUIIA;

* (popmaTHBII BBIBOJ CTPOKH.

Hanucate mnporpammy, AEMOHCTPUPYIONIYIO pPabOTy € ITHUM KJIACCOM.
[Iporpamma moiKHA COAEPKATh MEHIO, MO3BOJISIOIIEE OCYIIECTBUTH MPOBEPKY BCEX
METOJI0B Kiiacca. PaboTy kiiacca mpoieMoHCTpUpoBaTh Ha 5 -10 oObekTax Kiacca.

3aganue 6. Onucars 60a3oBeii ki1acc CTPOKA.

O06s13aTenbHbIE MO KiIacca:

* yKa3aTesab Ha char — XpaHHT aJipec AMHAMUYECKHU BBIJCICHHON MaMSTH JIJIs
pa3MeEIIEeHNs] CHMBOJIOB CTPOKH;

* 3HaYEHHE THIA Int — XPaHUT JJIMHY CTPOKH B OalTax.

OO0s13aTeNbHBIE METO/IBIL:

* KOHCTPYKTOp 0€3 mapameTpos;

* KOHCTPYKTOp, NpUHUMArOIMiA B KadectBe mapamerpa C-CTpoKy
(3aKkaH4YMBAETCsI MyJIEBBIM OaiTOM);

* KOHCTPYKTOP, IPUHUMAIOIINI B KAUECTBE MapaMeTpa CUMBOJI,

* KOHCTPYKTOP KOITUPOBAHUS;

* MIOJIy4€HHE JUIUHBI CTPOKH;

* OYMCTKA CTPOKH (ClIeNaTh CTPOKY IyCTOM);

* IECTPYKTOP.

Onucatp IIPOU3BOIHBIN OT KJlacca CTPOKA KJ1acc
CTPOKA_MJIEHTHUDOUKATOP.

CTpoKkH JaHHOTO KJ1acca CTPOSATCS MO IIPpaBHJIaM 3alluCH UJIEHTU(PUKATOPOB B
a3pike C 1 MOTYT BKJIFOUATh B €€0s1 TOJIBKO T€ CUMBOJIbI, KOTOPHIE MOTYT BXOJUTH B
coctaB C-uneHtudukaTtopoB. Eciau ucxonHble NaHHBIE MPOTUBOpEYAT MpaBUIIaAM
3anucu uaeHtudukaropa, To cozgaercs mycrass CTPOKA NJIEHTUOUKATOP.

O0s3aTenbHbIE METOIBI:

* KOHCTPYKTOp 0€3 mapaMeTpoB;



* KOHCTPYKTOp, TMpUHUMAIONMI B KaudecTBe mapameTrpa C-cTpoky
(3aKaHYMBAETCS HYJIEBBIM OaTOM);

* KOHCTPYKTOP, IPUHUMAIOIIINIA B KaU€CTBE MapaMeTpa CUMBOT,

* KOHCTPYKTOP KOTIMPOBAHUS,

* IEPEBOJ] BCEX CUMBOJIOB CTPOKHU B BEPXHHM PETUCTP;

* IEPEBOJ] BCEX CUMBOJIOB CTPOKHU B HUKHUU PETUCTD;

* IOMCK TIEPBOT0 BXOXKICHHS CUMBOJIA B CTPOKY;

* IECTPYKTOP.

[lepeonpenenuTs CleayIONINE ONEepaLUu:

* pucBauBaHue (<);

* clioeHue (+) — onepanys KOHKaTeHaluu CTPOK;

* BhIUMTaHUE (-) — U3 CTPOKHU (TIEPBBIA ONEPAH]) YAAISIOTCS BCE CUMBOJIbL,
BXOJISIIIIUE B CTPOKY — BTOPOW OINEpaH], IPU ATOM MOXKET MOJYYUTHCS IycTas
CTpOKa;

* onepanus (<) — npoBepka Ha Oomnpuie. CTpoka cuutaercs OOJbIIe APYTrou,
€CJIi KOJ CUMBOJIa MIEPBOI CTPOKH B 1-i no3unuu (r usmensiercs ot 0 go n-1, rae i
—IJIMHA 00Jiee KOPOTKOM CTPOKHM) OOJIbIle KOJa CMMBOJIA B TOM K€ MO3UIIUU BO
BTOPOI CTPOKE, JUIMHBI CTPOK MOTYT HE COBIAJaTh.

* onepanus (<) — mpoBepka Ha MeHblIe. CTpoKa CYUTAETCS MEHbIIE APYToii,
€CJIM KOJI CUMBOJIa TIEpBOM CTPOKHU B 1-i mo3unuu (1 uamensiercs ot 0 1o n-1, rae n
— JuIiHA 0oJiee KOPOTKOM CTPOKHM) MEHbIE KOJa CUMBOJIa B TOM e MO3ULHMU BO
BTOPO# CTPOKE, JUTMHBI CTPOK MOTYT HE COBIAATh.

Pazpabotuuk BmpaBe BBOJIUTH JH000E (C 0OOCHOBaAaHHMEM HEOOXOJIUMOCTH)
YHCIIO JOTIOJTHUTEIbHBIX MOJEH U METOJIOB.

Hamnucatp TecToBy10 mporpammy, KOTopasi:

* IMHAMHWYECKH BBIJICTISIET MACCUB yKa3zaTeliel Ha 0a30BbIi Kiacc (4-6);

* B peXKUME JTMAjIora 3aroJiHsIeT 3TOT MACCUB yKa3aTeNs MU Ha MTPOU3BOIHBIC
KJIACChI, IPU 3TOM 3K3EMIUISPbI MPOU3BOAHBIX KJIACCOB CO3JAIOTCS TMHAMUYECKU C

3aJaHUCM HadaJbHbBIX 3Ha‘—IeHI/If/'I;



* I CO3/IAHHBIX SK3EMILISIPOB MPOU3BOJIHBIX KJIACCOB BBIMOJIHSIET IPOBEPKY
BCEX pa3pabdOTaHHBIX METOJOB C BBIBOJAOM HCXOJHBIX JAHHBIX U PE3yJbTaTOB Ha
JTACTILIEH.

JInsi  KOHCTPYKTOPOB KONMPOBAHMS KaXKJIOr0 Kiacca MNpeayCMOTPETh
JMarHOCTUYECKYIO TI€4aTh KOJIMYECTBA €ro0 BBI3OBOB B ONPEACICHHOE MECTO
nucIuies: (peKOMEHTyeTCsl UCIIOJIb30BaTh CTATHUECKHUE YJIEHBI Kilacca).

Pexxum nuanora oGecredynBaeTcs ¢ MOMOIIBI0 HEPAPXUIESCKOTO MEHIO.

3amanue 7. OnucaTh alrOPUTM U COCTaBUTH MIporpamMmy s mudpoBaHus U
nemupoBaHUs TEKCTa METOJAOM TaOJIMYHOW MapIIpyTHOW MEepPECTAaHOBKH.
Hcnonb30BaTh pa3inyHble BAPUAHTHI MAPUIPYTA.

3aganme 8. C mnomompro anroputma JleMKCTppl HAWTH KpaTyainuiee
PacCTOSIHUE MEX1y BEPIIMHON A ¥ BCEMU OCTaJbHBIMU. 3alI0JIHUTh MaccuBbl dist U

prev

IIpumeps! 3aJaHui 119 IPOBEIEHUS IPOMEKYTOYHOMU
arrecrauuii B popme 3a4yera 2 Kypc, 3 ceMmecTp
OOyuaromuiicst peniaeT NpakTUIECKUe 3aJaHus.
Cnoco0 mpoBeeHHs] MMPOMEKYTOUHON aTTeCTAllMU: MUCbMEHHOE pelIeHUe
3a1ad.
Ipumep 1.
1. Onucare ¢pyukiuio Inv(A4, N), MEHSIONIYIO TTOPSIAOK CIICOBAHUS AJIEMEHTOB
BEIIIECTBEHHOT0 MaccuBa A pasMepa N Ha oOpaTHbBIA (uHeepmuposanue

MaccHBa).



2. Omnwmcath QyHKIHIO, KOTOPAs U3 HEYMOPSJOUYSHHOTO MaccuBa A(m) moxydaeT
YIOPAJOYEHHBIH 1O BO3pacTaHuio MaccuB D(n) (n<<m) cueayoomum
oOpazoM. BeiOpath B A HaUMEHBIIUN HIEMEHT U IOMECTUTh €ro B MaccuB D,
3aTeéM — HAaUMEHBIIMI U ocTaBmMXca W T.1. lloBTOpsrommecs 31eMeHTHI
BKJIFOYATh B MacCUB D eIMHOXIbI; MACCUB A COXPAHUT.

3. Hana matpuia A(N, M) . Onucate pyHnkimto, hopmupyroiryto Bektop B(N) ,
AJIEMEHTBHl Bi KOTOPOTrO paBHbI E€AMHHIIE, €CIA 3JIEMEHTHI i-OM CTPOKH
o0pa3yloT YIHOPSJOYEHHYI0 10 YOBIBAaHMIO WM 10 BO3PACTAHUIO

IMOCJICA0OBATCIbHOCTL, U HYJIIO BO BCEX OCTAJIbHBIX CIIydasiXx.

Ipumep 2.

1. Onucars dynkuuo RemoveForlnc(A, N), yaansgmoonyo u3 BEHIECTBEHHOTO
maccuBa A pasmepa N «IHIIHHE» HJIEMEHTBHl TaK, YTOOBI OCTaBIIUECS
AJIEMEHTHI OKA3IUCh YIOPSAOUCHHBIMU 110 BO3PACTAHUIO: TIEPBBIN IJIIEMEHT
HE YJaJs1e€TCsl, BTOPOU 3JIEMEHT yIAJISIETCS, €CJIM OH MEHBIIIE IEPBOTO, TPETUI
— €CJIM OH MEHbIIIE MPEIBIAYIIET0 AIEMEHTa, OCTABIICHHOTO B MAacCUBE, U T.
I.

2. Onucath GyHKIHIO, KOTOpask MEPEeHOCUT B Haudajao maccuBa A(n) Bce ero
OTpUIlaTEIbHBIE DSJIEMEHTHI, 3aT€éM — HYJEeBble U B KOHIIE — BCE
MOJIOKUTEIbHBIE (C COXpPaHEHUEM MOPSIAKA CIEAOBAHUS B KaXKIOM TPYIIIIE).

3. Onucate ¢ynkuo RemoveCols(A, M, N, K1, K2), ynansgwooniywo wu3s
BEIIIECTBEHHON MaTpuIlsl A pazmepa M x N ctosiOubl ¢ Homepamu oT K1 1o
K2 BxmtountensHo (npeanosnaraercs, uro 1 < K1 < K2). Eciu K1 > N, to
Martpuiia He usMmensiercs; eciii K2 > N, To ynansitoTcst CTOJIOIBI MaTPUIIBI C
Homepamu oT K1 g0 N.

Kpurepuu onieHuBaHUS ¥ HIKAJIA OLlEHUBAHUS:
MakcruMalIbHO BO3MOKHOE KOJMYECTBO OAIIJIOB 32 KK IyI0 3a1a4y — 3 Gasa.
Jlnig mosrydeHus 3aueTa HeoOX0AMMO Ha0paTh He MeHee 5 0aoB.

3 Oaja:



OTBeT  AEMOHCTpUPYET 3HAHME U  KOPPEKTHOE  HCIIOJIb30BaHUE
TEOPETUYECKOTO MATEPHAIA U YMEHUE COCTABIATH alropuTMbl. Mmeercs momHoe
BEPHOE PELICHUE 3a]a4M, BKIIOYAIOIIEe IPABUIIbHBINA OTBET.

2 Gainna:

OTBeT  AEMOHCTpUPYET 3HAHME M KOPPEKTHOE  HCIIOJIb30BAaHUE
TEOPETHUYECKOr0 MaTepualla M YMEHHE COCTABILATH aJlrOpUTMBbL. PenieHue He
CONEPKUT (hakTUYeCKuX omHOoK. B pemennn nmerorcs nesepusie 3amucu /NN
CUHTAKCUYECKHE OIINOKH.

1 6an:

OTBeT  NEMOHCTPUPYET 3HAHME H  KOPPEKTHOE  HCIIOJIb30BAHUE
TEOPETUYECKOr0  Marepuana. PelleHne  CONEpKUT  aNrOpUTMHUYECKHUE U
CUHTAaKCUYECKHE.

0 6amnos:

Pemenue  comepXUT  CYLIECTBEHHbIE  QJITOPUTMHUYECKHE  OIIUOKH,

HCKaXKarolue cMbIch 3aaanus. Pemenne ne nano MJIM nano HeBepHOE penieHue.

IIpumeps! 3aJaHUi 119 IPOBEICHUS IPOMEKYTOYHOM
arrecrauuii B gopme 3k3aMeHa, 2 Kypc 3 cemecTp

OOyuaronuiicsi  pemraeT NIPaKTHYECKOe 3aJaHMe W OTBEYaeT Ha
TEOPETUYECKUM BOIPOC.

Cnoco06 mpoBefeHHs] MPOMEKYTOUHON aTTECTALMK: MHUCbMEHHOE PEICHHE,
YCTHOE IOSICHEHHUE.

Ipumep 1.

1. Junamuyeckoe pacnpeneiieHue namsTH. Beigenenne u ocBOOOXKAEHHUE

nuHamMudeckoi namsatu. Oneparuu new u delete. YTeuka namsitu.

2. PabGora co crtpykrypamu (OOBSBUTH CTPYKTYpY, CO3AaTh MAacCHB

AJIEMEHTOB THUIIA CTPYKTYpa, 3alOJTHUTH €0 JaHHBIMH, U3MEHHUTHh MOPSIOK

CJICIOBAHUS DJIEMEHTOB, OTCOPTUPOBATh, BHIOPATh HEKOTOPHIC 3AMKCH IO

ycioBuio). Bee oneparuu onucath B Buje QyHKITUH.

Ipumep 2.



1. TMoncraBnsiembie Gpynkimu. [lepesarpyska GyHKITHN.
2. BbIBECTH CI0Ba CTPOKH, HAUMHAOIIKECS U 3aKAaHYMBAIOIIUECS OJHOM U TOU
e OYKBOI1; KOTOpBIE COAEPKAT POBHO TPHU OYKBBI «k».

Kpurepuu onieHuBaHUSA M MIKAJA OLlEHUBAHUS:

MakcumanbHO BO3MOXKHOE KojmdyecTBO OamioB — 40 0amioB, Mpu 3TOM
HayKCJIeHHE 0aIOB MPOU3BOAUTCS CIIEIYIONIUM 00pa3oM:

CamocTosTenbHO BbINOIHEHO BepHO 85 - 100 % oT Bcex 3amanuii. OTBET Ha
BOIIPOC JIEMOHCTPUPYET 3HAHHE U KOPPEKTHOE HCIIOJIb30BAHUE TEOPETHUUECKOTO
matepuana. DakTel U TpUMEPHl B MOJHOM 00beMe OOOCHOBBIBAIOT BBIBOJBI.
HmeeTcs mOJIHOE BEPHOE PELICHUE 3a]1a4H, BKIIFOUAIOIIEe TPAaBUIIbHBINA OTBET — 30 -
40 6amoB;

CaMoCTOATENBHO BBIMOJHEHO BEpHO 75 - 84% oT Bcex 3amannii. OTBET Ha
BOIIPOC JIEMOHCTPUPYET 3HAHHWE M KOPPEKTHOE HCIIOJIB30BAHUE TEOPETHYECKOTO
maTtepuana. OTBET HE COAEPKUT (aKkTUYeCKuX OMMOOK. J[aHO BepHOE pelieHue
3a/layd, HO B pelIeHMU uMeroTca HeBepHble 3anucu U/WMJIN - apudmernyeckue
omuoku— 20 - 30 6anoB;

CamocrodaTensHO BBITOTHEHO BepHO S50 - 74% 3amanmii. OTBET HAa BOMPOC
JEMOHCTPUPYET 3HAHME TEOPETHUYECKOro Marepuaia. PenieHue conepKut
(dhakTHyeckue omuoOKHu, He UCKaKaromue oomero cMmeicaa. — 10 - 20 6amos;

Beinmonneno BepHo Menee 50% 3amanmii. B oTBeTre mnpeobiagaror
paccyxaeHus obmero xapakrepa U/WJIU copepxut cyiecTBeHHbIC (paKTHUESCKHE
omuOKu, CKaxaroue cMmbici. Pemenue He nano MJINM nano HeBepHoe penieHue —
0 — 10 6anos.

IIpumeps! 3aaHUH 119 IPOBEICHUS IPOMEKYTOYHOM
arrecrauuii B popme 33K3ameHa 2 Kypc, 4 cemecTp

Tect Nel
OOyuaromuiicst OTBEYaeT Ha BOMPOCHI TECTA.

Crioco6 mpoBeieH!sI TPOMEKYTOYHOM aTTeCTAlUN: MMChbMEHHOE PEIICHHE.

L. 3afgaHus TeOpeTUUYECKUE (Kaxa0€ 3aJaHnue olleHuBaeTcs B 1 0asmn)
1. Yrto Oyner BbIBEIEHO HA SKpaH B pe3yibTaTe Bbi3oBa GyHKuuu f1( )?
void fl(int x1, int &x2) {



if (x1>x2){
x1=x1+x2;
x2=x1-x2;
x1=x1-x2;

§

}

int main() {
inta=7,k=1;
fl(a, k);
cout << a<<""<<k;

}

. Onummure nporotun GyHKIIMU ¢ UMeHeM alter (), KoTopasi IPUHUMAET JIBE
NEPEMEHHBIE X U Y THUIA Int ¥ IPUCBAUBAET 3TUM NIEPEMEHHBIM,
COOTBETCTBEHHO, 3HAYEHUS UX CYMMBI U Pa3HOCTH.

. @YHKIMS BBIYUCIEHUS CyMMBI IIU(p yKrciia n uMeet npotortul int funcl(int n),
3alUIINTE oNpeaeseHne (QYHKIUHU, UCTIONb3Ys PEKYPCHUIO:

1 | {if (n>10) return 1; 3 | {if (n <10) return n;
else return 1 + func(n % 10);} else return n/10 + func(n % 10);}
2 [ {if (n < 10) return n; 4 | {if (n> 10) return n;
else return n%10 + func(n/10);} else return n%10 + func(n/10);}
. Tunom Bo3BpamaeMoro (GyHKIHEH 3HaUeHHs] MOKET ObITh JIOOBIM, KpOME ...7
1 |cTpykTypsl 3 |maccuBa
2 | yka3zarens Ha QYHKIIHUIO 4 | Tuma onpeeJICHHOTO MOJIb30BaTeIeM

. Kakoii OyzeT pe3ynbTaT BBITIOTHEHHUS CIEIYIOMIEH MPOrpaMMbl?
int sump ( int *start, int *end ){
int total =0 ;
while ( start < end){
total += *start ;
start++ ;

b

return total ;
int main() {

#define Bmax 6

int B[6]= {1, 2, 3,4,5, 6};

std::cout << sump(B + 1, B+5) << std::end];
. Yro myure BBIOpATh: BEKTOP, CITUCOK HJIM ABYCTOPOHHIOIO OYepeib, €CIIN U3
(aiina CYMTHIBACTCS HEM3BECTHOE KOJIMUECTBO CJIOB, CJI0BA JOOABJISIOTCS B
KOHEI[ KOHTEeHHEepa, a YIAISI0TCS BCeraa U3 Havasa?
. Kak co3nmate cicok pasMepa 5 ¥ HHHIMAIM3UPOBATh €0 3JIEMEHTHI 3HAUYCHHEM
10?

list <int> spisok.resize(5, 10 |3 | list <int> spisok.insert(5, 10 );

);




12 |list<int>spisok (5,10); | |

8. AJ'IFOpI/ITM ... KOIIMPYCT 3JICMCHTHI U3 3aJaHHOI'0 JUalla3oHa, yaajids U3 HETO
QJICMCHTBI, UMCIOIITHUC 3HAUYCHHUC val.

1 copy backward()
2 erase ()

3 remove copy()

4 replace copy()

9. Uto Oyner BhIBEICHO Ha dKpaH?
char x[5] = {'1", '2','3",'4",'5'};
vector<int> Arr (&x[0], &x[5]);
Arr.push_back('A');
Arr. push_front('A");
vector< char >::iterator where = find(Arr.begin(), Arr.end(), '3');
for (;where!=Arr.end(); where++)
cout<< *where<<endl;
10. Hannmmre pparMeHT nporpaMmsbl, KOTopasi B OMHaApHOM (paiisie MeHseT
MECTaMH 2-10 U 7-10 3aMKCH. 3allUCU UMEIOT MOJIb30BaTeNbCckuid Tun My Type.
11. 3anummre MoaupUKaTOPhl MOTOKA, OTKPHIBAIOIIKE (aiii sl YTCHUS, 3aIKCH,
no0aBiieHUs B KOHeI[ (aitina, paboThl ¢ OMHAPHBIM (ailiioMm
12. Onuimre CTPYKTYpy, KOTOpasi COJEPKUT Ha3BaHUE MECsIa, TPEXOYKBEHHYIO
ab0peBuaTypy Mecsiia, KOJIUYECTBO JTHEH B MECAIIE U HOMEP MecsIia.
Onpenenute MaccuB U3 12 CTPYKTYp U MHULIMATU3UPYITE TIEPBBIE €10 3
AIIEMEHTA JJISl TOJ1a, OTJIMYHOTO OT BUCOKOCHOTO.
13.Yto BO3Bpamaer GyHKIHs, MPOTOTUIT KOTOPOH OOBSBIIECH CIEAYIONIUM 00pa3oM:
struct A {char *x; inty;};
A fun(void);

1 |CTpyKTypy Kak pe3yJbTar 3 | CCBUIKY Ha CTPYKTYPY

2 | ykasarenb Ha CTPYKTYpY

14. Hannmmre parMeHT mporpaMMbl, KOTOpasi ¢ TOMOIIBIO (PYHKITUH-YJICHOB
assign() u append() u3 cTpox
string quotel( "When lilacs last in the dooryard bloom'd" );
string quote2( "The child "is father of the man" );
coctaBut npesioxenue "The child is in the dooryard"
15.®ynkuwms strstr (sl , s2)
e BosBparaer ykazaTenb Ha O3UIMIO TIEPBOTO BXOXKACHHUS CHMBOJIA S2 B

CTPOKY sl
e Bo3Bpaiuaer yka3aTesb Ha MO3ULHIO IIEPBOrO BXOXKIECHHS CUMBOJIA S1 B
CTPOKY S2
e Bo3sBpaiaer yka3aTesb Ha MO3ULHIO EPBOrO BXOXKIECHHS CTPOKHU S2 B
CTpOKY sl
e BosBpalaer yka3zaTenb Ha NO3ULMIO IIEPBOIO BXOXKAECHUS CTPOKH S1 B CTPOKY

s2
16.Kakast pyHk1usi He 0TOOpakaeT BBOJUMBIN CUMBOJI HA SKpaH?



1 getche() 3 getchar()
2 getch() 4 gettch()
II.  3amanus npakTuueckue (Kaxaoe 3aJlaHue OlleHUBaeTcs B 3 Oasia)

1. Onwumure (i)YHKHI/II-O, KOTOpad H3 OAHOHAIIPABJIICHHOI'O AWHAMHUYCCKOI'O
CHHCKA CTPYKTYp THHA Y CIIEBA€MOCTh (HOJ'I?I: ID, Ha3BaHHUC OUCHHUIIIIMHBI,
OLCHKA, CJIOXHOCTBb I[I/ICHI/IHJII/IHI)I) YAaIeT BCC JJICMCHTBI, B KOTOPBIX
3HA4YCHHUC I10JIA CIIOKHOCTDh JUCIHITIINHBI OounbIIe 5.

2. Onumurte (QyHKIUIO, KOTOpas U3 KOHTEWHepa vector, XpaHSIEro JIaHHbIe
tuna YcneBaemocTs (1mojst: ID, Ha3BaHMEe TUCHUILIUHBL, OLIEHKA, CIIOKHOCTD
JTUCIUIUINHBL) (POPMHUPYET HOBBIM vector, B KOTOPOM BCE 3JIEMEHTHI UMEIOT
OILICHKY «5» U YPOBEHb CIIOKHOCTU OOJIbIIE «4).

3. Onummure GyHKIUIO, KOTOpas OWHApHBIM  Gdalja  CTPYKTYp THIIA
YceneBaemocts (mosist: ID, Ha3zBaHWE MMCIUIUIMHBI, OIEHKA, CJIOKHOCTH
JTUCHUIUIMHBI) COPTUPYET IO YOBIBAHMIO 3HAYCHHS TIOJISA CIIOXKHOCTH
JTUCIUTUIAHBL.

MakcuMallbHO BO3MOYKHOE KOJIMUECTBO OajuioB 3a 3anauy Il gactu — 3 Gamna.
J{ns mosmyyeHust 3auera HeoOXoIMMO HaOpaTh He MeHee 15 GasoB.

3 dauia:

OTBeT  JAEMOHCTPUPYET 3HAHWE U  KOPPEKTHOE  UCIOJIb30BaHUE
TEOPETUYECKOT0 MaTepHhalia U YMEHUE COCTABIATh alropuTMbl. MeeTcs mosiHOE
BEpHOE PEIICHUE 3a/1a9M, BKIIIOYAIOIIEe MTPAaBUIIBHBIA OTBET.

2 Oanna:

OTBeT  JEMOHCTPHpPYET 3HAaHHE U  KOPPEKTHOE  HCIIOJIb30BAHHUE
TEOPETUUYSCKOT0 MaTepuaja W yMEHHE COCTaBIIATh allTOPUTMBI. PelieHune He
COJIEPKUT (pakTHUeCKHX omMOoK. B pemennn nmerorcst HeBepHble 3anucu /NI
CUHTAaKCHYECKHE OIIMOKH.

1 6amn:

OTBeT  JAEMOHCTPUPYET 3HAHWE U  KOPPEKTHOE  HCIOJIb30BaHUE
TEOPETUUYCCKOr0  MaTepuaia. PemieHne  COASPKUT  aJrOPUTMHYECKHE H
CHHTaKCUYECKHE.

0 6aJuIoB:



Pemenne  comepXUT  CyIIECTBEHHBbIE  QITOPUTMHUYECKHE  OIIMOKH,

HCKaXkarolue cMbIcha 3aaanus. Pemenne ve nano MJIM nano HeBepHOE penieHue.

V. Y4eOHO-MeTOIMYecKoe U HH(POPMALIMOHHOE o0eciedeHne JUCHUILIHHbI
1) Pekomenayemas muteparypa

a) OcHOBHas1 TUTEPATypa
. 3otkuH, C. II. [IporpamMmmupoBanue Ha si3bIke BhICOKOTO ypoBHs C/C++ : ydeOHOE
rocooue / C. I1. 3otkuH. — 3-e u3a. — Mocksa : MUCHU — MI'CY, 2018. — 140 ¢. —
ISBN 978-5-7264-1810-0. — Tekct : nsnexTpoHHbld // JlaHb : 3JI€KTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/108512. — Pexum
JOCTYTIA: JJIs1 aBTOPU3. TIOJIb30BaTEIEH.
. Konoga, E. A. Anroput™msl 1 iporpammel. A3bik C++ : yaeOHoe nmocooue / E. A. KoHoga,
I'. A. Tlonnak.

5-e u3., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 384 c. — ISBN
978-5-8114-5431-0. — Tekcr : anekTpoHHbI / JlaHb : 3IIEKTPOHHO-OMOIMOTEYHAS
cucreMma. — URL: https://e.lanbook.com/book/140730. — Pexum noctymna: s
aBTOPU3. ITOJIb30BATEIICH.

. bapkoB, 1. A. OO0BEKTHO-OpUEHTUPOBAHHOE MpOrpaMMUpoBaHue : yueOHuk / WM. A.
bapkoB. — Canxkr-IlerepOypr : Jlanb, 2019. — 700 c. — ISBN 978-5-8114-3586-9. —
Tekcr : snexTponHbli // Jlanb : 2mekTpoHHO-OMONMMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/119661. — Pesxxum gocTtyna: it aBTOpy3. MOJIb30BATEIIEH.

. benmsiko, C. JI. OcHoOBbI pa3paboTku mporpamMm Ha s3bike CH+ it cuctemM
MH(POPMAIMOHHOM Oe3omacHocTH : yueOHoe nocodue / C. JI. bensikos, A. B. boxkeHIok,

M. B. IlerpseBa. — Pocros-Ha-/lony : IODY, 2020. — 152 c¢. — ISBN 978-5-9275-

3521-7. — Texkct : anexTpoHHsbIA // JlaHb : 3MEeKTPOHHO-OMONIMOTEUHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/170335. — Pexum poctyna: [yisi aBTOpU3.
TTOJIb30BATENEH. .

0) JomonauTensHas JuTeparypa
. ®puaman, A.JL. SA3bik nporpammupoBanus Cu++/ AJI. @punman. - U3a. 2-e, ucnp.

- Mocksa : UnTtepuer-Yuusepcuretr Mudopmarmonnsix TexHomoruii, 2004. - 262



c. - (OcuHoBbl mH(pOpMaIMOHHBIX TexHoJorui). - ISBN 5-9556-0017-5 ; To xe
[DNeKTpOHHBII pecypc]. — Pexxum JOoCTyma:
http://biblioclub.ru/index.php?page=book&i1d=233058

. SI3piku mporpammupoBanusi: yueoHoe nmocodue / O.JI. Tonunpina, T.JI. [lapTeika,
N.N. Tlonog. - 2-e u3a., nepepad. u gom. - M.: ®opym, 2010. - 400 c.: ui.; 60x90
1/16. - (Ilpodeccuonanbuoe obpazoBanue). (nepemmier) ISBN 978-5-91134-442-9.
Pexxum nocryna: http://znanium.com/go.php?1d=226043

. Kaypman B.II. S3piku  nporpammupoBanus. KoHuenuuu u  OpPUHIUIIBI
[DnexTponnsiii pecypc] / B.II. Kaydbman. — DNeKTpOH. TEKCTOBBIC JaHHBIC. —
Caparos: IIpodob6pazoBanue, 2017. — 464 c. — 978-5-4488-0137-2. — Pexum
noctymna: http://www.iprbookshop.ru/64055.html

. ManunoBckas E.A. f3biku nporpammupoBanus. Yacts | [OnexkTpoHHbIN pecypc] :
nabopatopHblil paktukyM / E.A. ManunoBckas, P.A. PeickaneHko. — DIEKTpOH.
TekcToBble naHHble. — CraBpononb: CeBepo-KaBkaszckuit  (enepanbHbIid
yHusepcurer, 2016. — 103 c¢. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/69449.html

. Ctpayctpyn b. S3sikx mnporpammupoBanuss CH++ s npodeccuoHanon

[DnexTponnslii pecype] / b. Crpayctpyn. — 2-e u3f. — DJIEKTPOH. TEKCTOBBIC
nanueie. — M. : HWHurepuer-YuuBepcuter Hudopmarmonnsix TexHomorui
(UHTYUT), 2016. — 670 c¢. — 2227-8397. — Pexum pocryna:

http://www.iprbookshop.ru/73737.html

. 3aJayHUK-NIPAKTUKYM II0 OCHOBaM  MPOrPaMMHUPOBAaHUS [ DIJIEKTPOHHBIN
pecypc]: yuebHoe nocodue no kypey «udopmarukay/ H.U. Amenuna [u ap.].—
DneKTpoH. TEKCTOBBbIE JaHHbIe.— PocToB-Ha-/loHy: FOxHbI denepanbHbIit

YHUBEPCHUTET, 2009.— 192 c.— Pexum

nocryna: http://www.iprbookshop.ru/46954.html.— 3bC «IPRbooks»

. Kuyt lonanbn OpBuH. HckycctBo mporpammupoBanus : [Ilep. ¢ anrn.]. T. 1:
OcHoBubie anroputmel / Kyt Jlonansn OpsuH; Jonansn 3. Kayt; [log obmr. pen.

1O. B. Ko3auenko. - 3-e u3z. - Mocksa u Jip. : Bunbssamc, 2004.


http://znanium.com/go.php?id=226043
http://www.iprbookshop.ru/46954.html.—

8. Kuyr Honanen OpsuH. HUckycctBo mporpammupoBanus: [Ilep. ¢ anrn.]. T. 2:

[Tomyuucnennsie anroput™mel / Kuyt Jonansa Opsun; Jonansa 3. Kuyt; [Tox o6m.

pexn. FO. B. Kozauenko. - 3-e u3a. - Mocksa u ap. : Bunbsmc, 2003.

9. Kuyr Jonanbn OpsuH. MckyccTtBo mporpammupoBanud : [Ilep. ¢ anrm.]. T. 3:

Coptupoka u nouck / Kayt Jlonansa OpBuH; Jlonansn 3. Kayt; I[lox o6, pen.

1O. B. Kozauenko. - 2-e u3z. - Mocksa u Jip. : Bunbesamc, 2003.

10.doporos B. I'. OcHoBbI nporpammupoBanus Ha si3pike C: YuebHoe mocodue /

HoporoB Bukrtop I'eoprueBuu, [loporoBa Ekarepuna ['eoprueBna, ['arapuna

Jlapuca I'ennanpeBHa. - MockBa; MockBa: M3natensckuit Jlom "OOPYM™:

N3narensckuit Jlom "MHOPA-M", 2011. - 224 ¢

2) IIporpammHoe obecrieueHue
a) JIureH3noHHOe MPOrpaMMHOE 0OECTICUeHHE
Kaspersky Endpoint Security 10 ais Windows — AKT Ha niepeaady mpas a
[TK545 ot 16.12.2022.
0) CB00OIHO pacnpocTpaHsieMoOe MPOrpPaMMHOe obecrevyeHne
Adobe Reader XI
Any Video Converter 5.9.0
Google Chrome
WinDjView 2.0.2

3) CoBpemeHHbIE TpodecCHOHaIbHBIC 0a3bl JaHHBIX W HH(POPMAIMOHHBIC

CIIPaBOYHBIC CUCTCMbI

l.

NS ke

ObC «ZNANIUM.COM» www.znanium.com ;
ObC «lOPAUT» www.biblio-online.ru ;

OBC «YHuBepcuterckas Oubnuroreka onnaitn» https://biblioclub.ru/ ;
OBC IPRbooks http://www.iprbookshop.ru /;

OBC «Jlanby» http://e.Janbook.com;

OBC BOOKk.ru https://www.book.ru/

OBC TsI'Y http://megapro.tversu.ru/megapro/Web



http://www.znanium.com/
http://www.biblio-online.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web

8. Hayunas omektponnas OuOmmoreka eLIBRARY.RU (moammcka Ha

XKypHaisl) https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;

9. Penosutapuii TBI'Y http://eprints.tversu.ru

4) Ilepeuerp  pecypcoB  HH(OPMAIIOHHO-TEIEKOMMYHHUKAIMOHHOW  CETH
«HTEepHEeT», HEOOXOMMBIX JUISl OCBOSHUS AUCIUTLIMHBI

http://www.cplusplus.com/reference - General information about the C++

programming language, including non-technical documents and descriptions

http://www.intuit.ru/studies/courses/648/504/info - Axamemus Microsoft:

CTpyKTypbl U alTOPUTMBI KOMIBIOTEPHOH 00paboTKM MaHHBIX: ABTOphL: ['ammHa
Banbikuna, Tatesina CyHaykoBa

http://www.intuit.ru/studies/courses/16740/1301/info - benonepkopckas .

E.Anroputmuzanus. BBeagenune B si3pIk  mporpammupoBanuss C+ / U. E.

benonepkoBckas, H. B. I'amuna, JI. }O. KaraeBa; U.E. 2-¢ u3n., ucrp. - Mocksa :

Hanmonaneneiii OTkpeiTeiid YHUBEpcuTeT « MHTYUT», 2016.
http://www.intuit.ru/studies/courses/12181/1174/info - CemxBuk P.

Anroputmbl Ha C++ / P. Cemxsuk; P. CemxkBuk. - 2-e¢ u3n., ucnp. - Mocksa :

Harmmonanmeneiii Otkperteiii YHUBEpeuTeT « MHTYUT», 2016

VI. Meroguueckne marepHaibl I O0YYAIOIIMXCH [0 OCBOCHUIO
JAUCHMIIIMHBI

Memoouueckue pekomenoauuu no OpPAHUZAUUU CAMOCHIOAMETbHOIL
pabomul cmyoenmoe

[Ipouiecc wm3ydeHHs ITUCHUIUIMHBI BKJIIOYACT JICKIMOHHBIC, JIaOOpaTOpHBIC
3aHSATHS U CAMOCTOSITEIIbHYIO paboTy cTyneHTa. Bo BpeMs oO0ydeHHs MpUMEHSIETCs
KOHTaKTHasi TEXHOJIOTUSA TIpernofaBaHus (32 HUCKIIOYEHHUEM CaMOCTOSTEILHO
M3y4aeMbIX CTyA€HTaMH BOIpocoB). [Ipu mpoBeleHUM 3aHATUN TPUMEHSIETCS
MMUTAIIMOHHBIN MOAXO0J (aHaIM3 KOHKPETHBIX CHUTYyallMil), Korja IMpernojaBaTesieM
pazbupaercs Ha KOHKPETHOM IpUMepe MpoOJieMHasi CUTYyallusi, BCE IIIard PEIICHUS
3aJa4l CTYJEHTaM JEMOHCTPUPYIOTCS NPU TMOMOIIM MYJIBTUMEIUNHON TEXHHKHU.

3areMm CTYACHTbI CaMOCTOATCIBHO PCIIAIOT aHAJOTHYHBIC 3addaHMs. Tak xe npu


https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
http://www.cplusplus.com/reference
http://www.intuit.ru/studies/courses/648/504/info
http://www.intuit.ru/studies/courses/16740/1301/info
http://www.intuit.ru/studies/courses/12181/1174/info

NPOBEACHNN 3aHATHA MNPHUMEHSETCS YaCTHUYHO-TIOUCKOBBIM METOJ: CTYIEHTBI
OCYILECTBIISIIOT MOUCK PEIICHUs MMOCTaBIECHHOM 3a1aud. [Ipy 3TOM MoCTaHOBOYHBIE
3a7]a4yl ONMPAIOTCA Ha YK€ UMEIOIUECS Y CTYACHTOB 3HAHUS U YMEHUS, ITOJIyYCHHbIC
B NPEALIECTBYIONMX TeMaxX. Ha 3aHATHAX MpaKTHKYETCsl BBINOJIHEHUE 3aJaHUi B
MaJlbIX TpyIIax, MMCbMEHHbIE paboThI, IpUBJIEKatoTCs pecypesl ceth Mureprer. Kype
NPEAyCMaTPUBACT BBIIIOJIHEHUE TECTOB, KOHTPOJBHBIX M CaMOCTOSATENIBHBIX paloT,
JIOMAILIHUX 3a/1aHAM.

CamocTosiTenbHass paboTa CTYAEHTOB B paMKax JaHHOM JUCLUIUIMHBI B
OCHOBHOM COCTOMT B MOJTrOTOBKE K MPAKTHYECKUM 3aHATHSIM M paboTe C pa3HbIMU
UCTOYHUKaMH. OCBOEHHIO y4€OHOIro MaTepraia OOJIbIIYI0 IOMOIIb OKAXKET JTUYHBIN
TBOPYECKUM MOAXOJ, CBA3aHHBIM C JONOJHHUTEIBHBIM IIPOCMOTPOM MarepHaia o
OTIEJIbHBIM TEMAM.

CamocTosiTenbHas paboTa sSBIIseTCS HEOOXOUMOM Ha BCEH CTaUsIX U P BCEX
dopmax n3yueHus mpeaMeTa. BadkHO MOMHMTBH, YTO Yachl AJISi CaMOCTOSTENILHOMN
pa®oThl, U3 BCEro 00BEMa BpPEMEHHW, 3aTPau€HHOrO0 Ha JUCUUIUIMHY, OYyIyT
NPEBOCXOAUTH UHBIE BUJIbI PA0OT.

Pexomennyercss HeMeMJIEHHO OOCYXJaTh JIIOOblE€ BO3HHKILIME B IPOLIECCE
00y4eHUs BOIIPOCHI, MPOOJIEMBI U HESICHOCTH C MpENnoaaBaTesieM, He OTKIaIbIBasi 3TO
0OCYXJIeHHE IO KOHTPOJbHON TOYKH. [IpOKOHCYNIBTHpPOBATHCS C IpenojaBaresieM
MO>KHO BO BpEMsI U MOCJIE 3aHITUM, BO BPEMsI KOHCYJIbTAIIH, a TAK)KE [0 JIEKTPOHHOU
MOYTE ¥ B IMYHOM KaOMHETE IEKTPOHHON 00pa3zoBarebHOM cperpl (LMS).

Cnucok Bonpocos k 3adery 1 kypce 2 cemectp

. Tuner anroputMoB. CriocoObl ONMHMCAHKS AITOPUTMOB.

. bazoBble oneparyu u 6a30Bble KOHCTPYKLUU.

. CTpyKTypHOE IpOorpaMMHupOBaHHE.

. Hucxopsee n Bocxoasiee NpoeKTUPOBAHUE aJrOPUTMOB.
. CTpykTypa nporpammsl Ha si3bike Cu.

. Beipaxxenus B a3bike Cu.

. Onpenenenye anropuTMa u IpOrpaMmel.

. HpOCTBIC THUIIBI JAaHHBIX A3bIKa Cn.



9. IIpeobpaszoBanue TUIOB B si3bike CH.

10. Omnucanue maccuBoB Ha si3bIke Cu.

11. Onucanue ¢pyHkuuii Ha si3bike Cu.

12. CranpapTHble GYHKIMH JUISI CTy4ailHBIX T€HEPalUy YHCEI.

13. Cranpgaptable GyHKIMH si3bika CH, IpeiHa3HAYEHHBIE JJIs1 00pabOTKH CTPOK.

14. Cranngaptable GyHKIMH si3bIKa CH 7151 OTIpeIeIeHUs TEKYIIETO BPEMEHH U
JaTHI.

15. CocrtaBHBIE THIIBI JaHHBIX B S3bIKe CH.

16. VYxka3aremnu B sa3bike Cu.

17. CtpyKTyphl JaHHBIX B s13bIKE CH.

18. IIpou3BOAHBIEC TUIBI: CCHIIIKH U YKA3aTEIIH.

19. Buasl ykazareneit. Uuunmanu3zamnus ykaszareneil. AapecHast apudmeTuka.
Omnepanuu ¢ yka3zaTeisMu.

20. Huuamudeckoe pacnpeaeneHue namsata. ynkiun malloc () u free ().

21. [IvHaMu4ecKoe pacrpencieHue MaMsTH.

22. Beligenenue u 0CBOOOXKACHUE TUHAMUUeckoi mamsaTi. Onepanuu new u delete.

23. VYTeuka naMmsTu

24. Tlpumepsl paboThI ¢ MaccuBamMu. JIMHaAMHUUECKIE MAaCCUBBI.

25. CBs3b MACCUBOB C yKa3aTelsaMH. Pazinuuns MexXay MacCUBaMH M YKa3aTeIsIMU.
MHoromepHsbie MaccuBbl. J[nHaMHUUYECKHE MHOTOMEPHBIE MACCUBHI.

26. BBOxa 1 BBIBOJ MacCHUBOB.

27. OcCHOBHBIE IPUEMBI U METOJIbI 00OPAOOTKHA MAaCCHUBOB.

28. CnocoObl NOKMCKa JaHHBIX B MACCUBE.

29. CnocoObl COpTUPOBKHU JaHHBIX B MAaCCHBE.

30. MaccuBsbl ykaszarteleu, yka3aTeld Ha yKa3aTelll, MAaCCUB yKa3aTesel Ha
(byHKIIUH, CTIOKHBIE OOBSBICHUS.

31. Vxkazarens Ha ¢pyuknuro. Callback (pynkius oOpaTHOTO

BbI30Ba) B IIporpammupoBanuu. [Ipumepst ucnonszoBanus B C/C++.

32. Crtpoxku B ctune C. Ilonstue ctpoku. Munnmanu3zanus ctpok. OyHkuuu ais

paboThI CO CTPOKaMHU.


https://ru.wikipedia.org/wiki/Программирование

33. [onstue pynkuuu. CpencTsa opraHU3ally MOANPOrpaMM U QYHKIIUHN B SI3bIKE
Cu. JlokanbpHbIe U cTaTUYECKUE MepeMeHHbIE (YHKIIUI. APryMEHThI
1o ymon4anuio. OcoOEHHOCTH Iepeiayn mapaMeTpoB B (yHKIUIO. BbI30B
byHKIMi M0 3HaueHnt0. Bb130B (hyHKIMI MO CChIIKE U MO yKa3aTemo. Bo3spar u3
GbyHKIUH.
34. Ileperpy3ka (pyHKIIHA.
Cnucok BONpocoB K 3a4eTy 2 Kypc 4 ceMecTp
1. Tlonsitue nmotoka u (aitna. JIpondHsle U TEKCTOBBIE TOTOKU. PaboTa ¢
MOTOKaMH cpeficTBaMu si3bika C. @yHKImH 1t paboThI ¢ daitiaMu.
2. Ilonarue notoka u ¢aina. J[Bonunsie u TekcToBbie TOTOKH. PaboTa ¢
OTOKaMu cpeacTBamMu si3bika C++. @yHKuM 115 paboThl ¢ daiiaamu.
3. Ilonsartue u padota co cnuckoMm. OTHOHAIIPABICHHBINA U
JIBYHAIIPaBJICHHBIN CIIUCKH.
. [lonsiTre 1 paboTa ¢ ABOUYHBIM JIEPEBOM.
. [lonsiTue n paboTa co CTEKOM.

. [lonsiTue u padota ¢ oyepeblo.

~N N hn B

. STL - Konteitneps! STL (BeKTOp, ABYCBA3HBIN CIIHCOK, MHOXKECTBO,
KapTa (0ToOpaxxeHue), IBYCTOPOHHsS odepenb) tepatopsl. AIropuTMbl
STL.

8. OcnoBuble koH1enmu OOII. TlonsTus knacca u o0bekTa. AGCTpaKIus.
Nukancynsuus. Hacnenoanue. [lonmumopduzm. Mertonbl, 1aHHbIE U
cBoricTBa. OrpaHM4eHue JOCTYIA K MOJISIM KITacCcaM.

9. Knaccel. MeTtoabl 1 nos (1aHHbie) kiaccoB. O0bsiBiIeHue Kiaacca B C++.

10. Pasrpanudenue 10CTyIa K MOJISM U METO/IaM Kitacca (crenudukaTopbl
noctymna). Uatepderic u peanuzaius Kiacca.

11. Knaccel: GyHKIIMU-UIEHBI, KOHCTPYKTOPHI U AECTPYKTOPHI. CIIMCKU
150305000202 cT:110207 8

12. KoHCTpyKTOpBI U AECTPYKTOPHI. Ileperpy3ka KOHCTPYKTOPOB.

(KoHcTpykTop o ymMonyaHuto. KOHCTpYKTOp KOMUPOBAHUS.

KoHcTpykTOop ¢ aprymeHTamn)



13. Kunaccer: Yka3zatens this. Jpy3ss knacca. JlpykecTBeHHbIE KJIACChI U
¢yukiun. Cratudeckue nanHbie 1 MeToel. Ocobennoctu. O6IacTh
npuMeHenus. [Ipumep.

14. Bnoxennsle kinaccel. Kommno3zuiusi.

15. laGnoHbI KJacca: onpeesieHle U UHCTaHIIMUPOBaHUE.

16. Knaccel: neperpyska GyHKIUNA. IEperpy3ka onepaTopos.

17. Ileperpy3ka OMHapHBIX OIEPATOPOB

18. Ileperpy3ka oneparopoB OTHOLICHHS U JOTUYECKUX OIEPATOPOB

19. TIleperpyska yHapHbix onepaTopoB lleperpy3ska omeparopa
MPUCBaNBaHUS U UHJIEKCAa MAaCcCHUBa

20. Kunaccer: [Tpunuun nacnenoanust B OOIL. BapuanTsl Haciie10BaHUS.
[Ty6nuuHoe HacnenoBaHue. 3alUIIEHHOE HACIe0BaHUE. 3aKPhITOE
HacnenoBanue. Mepapxus kinaccoB

21. Kuaccel: BUpTyajabHble (YHKIIUU U aOCTPAKTHBIEC KJIACCHI.

22. O06o6mienHoe nporpammupoBanue. [11adnonsl pynkuuii. [llabnonnbIe
oneparopsl. [11a6nons! knaccos. [TapaMeTpsl 1a0JI0HOB, HE SIBIISIOLIUECS
TUMAMHU.

23. IlomumopdusM, ero OCHOBHBIC MPOSBIICHHUS, MEXaHU3MBI
UCIIOJIb30BaHUSI.

24. lloHATHE PAHHETO U MO3JHETO CBSI3bIBAHMUS.

25. MHcnonb3oBaHUE BUPTYaJIbHOIO MEXaHU3MA Ui peaju3aluy PUHLINIA
noaumMopduzma.

BOITPOCBHI K DK3AMEHY 2 kypc 4 cemectp

1. Ocobennoctu s1361k0B C 1 C++. UcTopust co3nanust sSI3bIKOB.

2. Tunsl nanHbiX B s3bike C++. Pa3mepsl nanueix. [Ipumepst. [lepemennsie.
KoncranTsl. [Ipumepsl. [lepeMerHbie, 0COOCHHOCTH OTTMCAHUS
HUIEeHTH(PUKATOPOB.

3. O6nactTh BUAUMOCTHU MEPEMEHHBIX U BpEMs )KU3HU 00BEKTOB. JIOKaIbHBIE U

rJ100aJbHbIC IICPCMCHHBIC. Knaccel mamsru.



4. YuapHble, OMHapHble, TepHapHas omnepauuu B si3bike C++. Paznuunbie BUbI
oIrepaTopa MPUCBauBaHUS.

5. Oneparopsl. (apudmMeTnuecKre, UHKpEeMEHT U JiekpeMeHT, sizeof). [Ipuopurer
Oomnepanunii 1 O4EPEAHOCTb BHIYUCIEHUMN.

6. OnepaTopsbl (JIOTUYECKHE, YCIOBHBIEC BEIPAKEHMUSI, TOOUTOBBIC OMIEPALINH).

7. CTpyKTypa nporpamMMmsbl Ha si3bike C++.

8. BrIBO Ha AKpaH u BBOJ ¢ KiaBHATyphI B si3bike C. @yHkiuu printf() u scanf().
Monaudukaropbl TOUHOCTH, BBIPABHUBAHHE.

9. BeIBOA Ha 3KpaH U BBOJ C KJIaBUATYPHI B si3bike CH+.

10. YcnoBueie omeparopel B C++. VYnpasnsiommue CTPYKTYpbl: HHCTPYKIIMH
u O651oku, KoHcTpykiwus if-else, if-else-if, switch.

11. ba3oBble KOHCTPYKIIMU CTPYKTYpHOro nporpamMmmupoBanus C++. OnepaTopsl

nukia B C++: while u do-while.

12. ba30Bble KOHCTPYKLMHU CTPYKTYPHOTO nporpaMmupoBanust C++. Onepartop

nukia for B C++. BioxeHHbIE [TUKIIEL.

13. Ynopasinstoiiue CTpyKTypbl: HHCTpYKLIMHU break, continue, goto.

14. ITonsTne maccuBa Kak CTPYKTYpPUPOBAaHHOTO TUHNA JaHHBIX. OIHOMEpPHBIE U
JIBYMEPHBIC CTATUYECKUE MACCUBBI: OOBSIBICHUE, MHUITUATN3AIMS, BBO] / BHIBOJ
AJIEMEHTOB.

15. CopTupoBKa MacCuBa METOJIOM ITy3bIpbKa U METOJOM BhIOOpA.

16. YkazaTenu: mnoHsATHE, NMPUMEHEHHUE, OINHUCAHWE, WHUIMAIu3aius. AJpecHas
apupmeTHka.

17. lnunamuyeckoe pacnpeneneHne mnamsatd B sa3blke  C.  Beigenenne wu
0CcBOOOXKIeHHE TuHaMudeckor mamsatu. dyakmuu malloc () u free ().

18. lunamMuueckoe pacrnpeleseHue namsaTd. BelgeneHne W 0CBOOOXKIEHUE
nrHaMudeckoi mamsatu. Onepanuu new u delete. Yreuka mamsTu.

19. JInnamuueckue maccuBbl. CBsI3b MaCCHUBOB € yKa3aTeJsIMU. Paznuuns Mexmny

MacCHUBaMH U yKa3aTeJsIMU.

20. MHoromMepHble MacCUBBI. JIMHaAMHUYECKHEe MHOTOMEPHBIE MACCHUBBI.



21. C-cTtpoku: 00bsBICHUE, MHULIMATIN3aus. Pa3merienrue cTpoku B
nuHamuyeckod namsatu. dyHkiuu BBoga-BeiBoa C-ctpok: getchar(),
putchar(), getch(), getche(), scanf(), printf(), gets(), puts(). Metoas getline u
get Kiacca istream.

22. Onepanuu co ctpokaMu: strepy( ), strepy( ), strecat( ), strlen( ), stremp( ),
strchr(), strstr().

23. MaccuBsl CTpOK: 00BSIBIIEHHE, MHULIMATIN3alKsl, BBOI-BbIBOJ. CTaHIapTHHIE
byukiuu 6ubmorexku <ctype.h> s padboTsl ¢ cuMmBosiamu: isalnum( ),
isalpha(), isentrl( ), isdigit( ), isxdigit( ), isgraph( ), isprint( ), ispunct( ),
isspace( ), islower( ), issupper( ).

24. Tlonarue pyukiuu. Haznauenue dyHkuuid, Buapl GyHkiuid. OcoOeHHOCTH
¢Gynkuwii B si3b1ke C.

25. O0sbsaBienue u onpenencHue GyHkuuii. BeizoB Gpynkiuii. Bo3Bpar 3HaueHMIA.
[IporoTunsl pyHKIUI.

26. ®opmanbHble U (pakTHUECKUE apaMeTphl. JIokaabHbIe U r100anbHbIE
nepeMeHHble. O61acTh BUAUMOCTU (QYHKIUU.

27. OcobeHHOCTH nepeaavyn napaMmeTpoB B pyHKuUI0. [lepenaya mapaMeTpoB 1o
3HAYEHHUIO U I10 CCBUIKE.

28. ®ynkuun B C++: MaccuBbI (OJHOMEPHBIN U MHOTOMEPHBIN) KaK MapaMeTphI
(GyHKUIHH.

29. [lapameTpsl cO 3HAUEHUSMHU IO YMOJT4YaHUI0. PekypcuBHbIEe (QyHKIUY.

30. [TongcraBnsiemble pyHkuuu. [lepesarpyska GyHKIUNA.

31. [IIabmonb! pyHKIMIT: HA3HAYEHUE, OTIUCAHUE U BBI3OB.

32. CTpyKTypBl: ONHUCAHUE, ONpeIelIeHUEe, OOBABICHHUE IIEPEMEHHBIX
CTPYKTYpHOTO THMa. JlomycTuMbIe BCTPOECHHBIE ONEpallMU HAJl CTPYKTYPaMH.

33. NHnumanusanus nepeMeHHbIX CTPYKTYPHOTO TUIIA U MAacCUBa CTPYKTYD.

Omnepatopst qoctyna. [lepemgada cTpykTyp OyHKIIHASIM.

BOIIPOCHI K DK3AMEHY



1. @aitnoBas cuctema B C. bunapusiii motok. OTKpbITHE U 3aKpbITHE (aiina.
PexxuMbl OTKPBITHS U UX Ha3HaueHue. UTeHue 1 3anuch B OMHAPHOM pEKUME.
Oynkiuu rewind( ), fseek( ), ftell( ).

2. ®aitnoas cuctema B C++. [lotoku ifstream, ofstream, fstream. OTkpeiTue u
3aKkpbITUE (haiina. PexKUMBbI OTKPBITHS U UX HA3HAUCHUE.

3. UreHue u 3anUCh TEKCTOBBIX (paitioB. OCHOBHBIE PYHKIIUU paOOTHI ¢ (haiiaMu:
get( ),put( ), getline( ), gcount( ), ignore( ), peek( ), putback( ), flush(),
write( ), read( ), seekg( ), seekp( ), seek( ), tellg( ), tellp( ).

4. JluHaMHU4Y€ECKUE CTPYKTYPhI JAHHBIX: OITMCAHUE, OCHOBHbIC MMOHATHS,
Kiaccudukaiys. IJIEeMEHT JUHAMUYECKON CTPYKTYPHI.

5. OHOHaNpPAaBIEHHBIE CIUCKU: CTEK U ouepeap. PopMUpPOBaHUE CITHCKA,
n00aBJIeHUE U yAAJICHUE DJIEMEHTOB.

6. OHOHANIPABJICHHBIN JTMHEHHBIN CIIUCOK: (POPMUPOBAHHE CIHCKA, TTOUCK TIO
KJIFOUY, T0OAaBJICHHE U BCTaBKA PJIEMEHTOB, YAAJICHHUE SJIEMEHTOB 110 KIIIOUY.

7. IByHanpaBi€HHbIA JTMHEHHBIA CIIUCOK: (POPMUPOBAHUE CIIUCKA, TOMCK IO
KJIIOUY, T00aBJICHUE U BCTaBKA PJIEMEHTOB, YJaJICHUE JIEMEHTOB IO KITIOYY.

8. bubmuoteka STL. IloHsTre KOHTEMHEpa, alNropuT™Ma, UTepaTopa.

9. bubmoteka STL. KonTeiinepHbie Ki1acChl — KpaTKOE OMUCAHUE.

10. bubnmnoreka STL. Bextopsl: 00bsBIICHNE, ONIEPATOPHI, HYHKIIMHU-UIICHBI: Size(
), begin( ), end( ) , push_back( ), insert( ) u erase( ), OCHOBHBIC aJITOPUTMBI:
count( ) uau count_if( ), remove( ), remove _copy( ), replace copy( ), copy( ),
reverse( ),fill( ), fill n( ), adjacent find(), merge( ).

11.. KonreitHepHbIi Ki1acce string: KOHCTPYKTOPBI, ONEPAaTOPbl, KOHKATEHAIM,
GbyHKIIUU-WICHBI Ki1acca string: assign( ), append (), insert( ) u replace( ),
erase( ), find( ) u rfind().

12. lepeBbsi. OCHOBHBIE MOHATHUSA. TEPMUHOIOTHSI.

13. JIBoruHbBIE IEpEBbS: OCHOBHBIE OMPEICIICHHUS], ONIMCAHUE BEPIUINHBI, I1EPEBbS
MUHHUMAaJIBLHON BBICOTBI, 00XO0/1 AepeBa.

14. JlepeBo moucka. [Toctpoenue nepesa nmoucka. Cxema 1momcka, J00aBJICHHUS U

YAAJICHHA DJICMCHTOB.



15. Ocuosnsie koHnenuuu OOIL. TlonsTus knacca u oobekTa. AGCcTpakiusl.
Nukancynsuusa. Hacnegoanue. [lomumopdusm. MeTompl, TaHHBIE U CBOMCTBA.
OrpanudeHue JOCTyIAa K MOJISIM KJIacCcaM.

16. Kimaccel. Metojbl u 1o (maHHbie) KiaaccoB. O0bsiBieHue Kiaacca B C++.

17. Pazrpannuenue JocTymna K MoJisiM U MeToJiaM Kiacca (crerudukaTopsl
nocryna). Marepdeiic u peanusanus kiacca.

18. Kimaccol: pynkmuu-unersl. KoHcTpykTOph! B ecTpykTophl. [leperpyska
KOHCTpYKTOpOB. (KoHCTpyKTOp MO yMomyaHuto. KOHCTpyKTOp KONMpOBaHUSI.
KoHcTpykTOp € aprymeHTamn)

19. Knaccer: Yka3zarens this.

20. Hpy3ss kiacca. JlpyxecTBEHHBIEC KIacChl U (YHKIIUU.

21. Cratudeckue nanuble U MeToibl. OcobeHHOCTH. O0IacTh MPUMEHEHHUS.
[Tpumep.

22. B3auMoencTBusl MeXy oObekTaMu KiaccoB. KoMmosuius. Arperaius.
Accomnamnus.

23. BnoxeHHble kiaccbl. Kommno3unus.

24. I11a0noHBI KJacca: ONpeAeiCHUE U NHCTaHIIMMPOBaHUE.

25. Knaccsl: ieperpy3ka QyHKITUH. TIEperpy3Ka OMepaTopoB.

26. Knaccer: [Ipunnun nacnegoanusa B OOIL. BapuanTel HacnenoBaHusl.
[1ly6nuuHOe HaclieIoBaHUE. 3alUILEHHOE HACIIEIOBAHUE. 3aKPBITOE
HacnenoBanue. Mepapxus kinaccoB

27. Knaccel: BUpTyalibHblE (DYHKIIMH U a0CTPaKTHBIE KIACCHl.

28. O600mennoe nporpammupoBanue. [lladnonsr pynkiuit. [labmoHHbIE
oneparopsl. [11a6nons! kinaccos. [TapameTpsl 1a06JI0HOB, HE SIBIISIFOIITUECS
TUTIAMHU.

29. Ilonmumopdu3M, ero OCHOBHBIC MTPOSIBICHUS, MEXaHU3MBbI HCTIOJIb30BaHMUSI.

30. Mcnonb30BaHWE BUPTYyAIbHOTO MEXaHU3MA JJIsl peain3aliy MpUHIUIIA

noaumMopdusma.
Bonpochl 1J11 KOHTPOJIBHBIX TECTOB U CAMOKOHTPOJISA

1. Yro onpenensiet kinacc? Yem obmugaeTcs Kiaacc oT 00bekTa?



2. MoxHO 111 OOBSBIATh MAaCCHB O0OBEKTOB? A MacCHUB KJIaCCOB?

3. Pa3pemaercs 1 0OBSIBISATH yKa3aTelb Ha 00bEKT? A yKa3arelb Ha Kiacc?

4. Jlomyckaercs Jiu nepefaBaTh 0ObEKThl B KAUeCTBE apaMeTPOB, U KAaKUMHU
cnocobamu? A BO3BpamiaTh KaKk pe3yabTaT?

5. Kak Ha3bIBaeTcs UCMOIB30BAHNE OOBEKTA OJTHOTO KJIacca B KAYECTBE MOJIS
Jpyroro kiacca?

6. SBisieTcst M CTPYKTypa Kjaccom? UeM Kitacc OTIIMYAETCS OT CTPYKTYpPhI?

7. Kakue kioueBbie cioBa B C++ 0003HauaroT kiacc?

8. OOBSICHUTE NPUHLIUI UHKATCYJISLUH.

9. Yto Takoe xkoMno3uuus?

10. Jlyia yero ucnosib3yroTcs KiltoueBbie ciioBa public u private?

11. Mo>xHO 71 KCTI0JIb30BaTh KJIFOUYEBKIE clioBa public u private B ctpyktype?

12. CyiecTByIOT JId OTpaHUYEHMs] HA HCIOJIb30BaHUE public u private B
Kjacce? A B CTpyKType?

13. O6s3aTenpHO J1K AenaTh Mojs Kjacca IpUBAaTHBIMU?

14. Yto takoe meton? Kak BbI3bIBAETCS METOA?

15. Moset a1 MeTo]1 ObITh IPUBATHBIN?

16. Kak onpeaenuTs METOJT HEMOCPEICTBEHHO BHYTPHU Kilacca? A BHE kiacca?
UeM 3TH onpeiesieHUs] OTIIMYAr0TCA?

17. MoxHO B ME€TOZaX NPHUCBANBAaTh NTapaMeTpaM 3HAYEHUS 110 YMOJIYAHHIO?

18. Uto o6o3HayaeTCs KITt0YEBbIM CI10BOM this?

19. 3aueM HY>XHBI KOHCTaHTHbIE METOJbI? UeM OTiaMyaercs OnpenesicHue
KOHCTaHTHOTO METOJ[a OT OOBIYHOTO?

20. MoxeT M KOHCTAHTHBIM METOJ BBI3BIBATHCA IS OOBEKTOB-
nepeMeHHbIX? A OOBIUHBIA METOJ] — JIJI1 00BEKTOB-KOHCTAHT?

21. OOBsSICHUTE TIPUHITUII TIOJTUMOPhHU3MA.

22.Yto Oynmert HareyaTaHO B pe3ybTaTe pabOThI CIEAYIONMICH MPOrpaMMbl Ha

Cut+?
class X {
public:



virtual void f() {cout <<"X::f\n"; g(); }
void g() { cout << "X::g\n";}
K
class Y : public X {
public:
void f() { cout <<"Y::f\n"; }
void g() { cout <<"Y::g\n"; f();}
K
class Z : public Y {
public:
void f() { cout <<"Z::f\n"; }
void g() { cout <<"Z::g\n"; ();}
K
void P(X*px,Y*py) {
px->1(); px->g(); py->1(); py->g();
delete px; delete py;

int main() {
P(new X, new Y);
P(new Y, new Z);

return O;

Temamuxa Kypcoevix pabom u memoouueckue peKomMeHoayuu no ux
evinonenuto (4 cemecrtp)
[ensaMu KypcOBOTO MPOEKTUPOBAHUS SIBJISFOTCS:
® 3aKpeIUICHHE 3HAHUM, MOJYYEHHBIX B XOJ€ TEOPETUUECKOTO U
MPAKTUYECKOTO U3YyUCHUS AUCIUILIUHEI «II[porpamMmMupoBanue

(OOBEKTHO-OPUEHTHPOBAHHOE TIPOTPAMMHPOBAHNE)Y;



® [pUOOpETEHUE HABBIKOB MPAKTUYECKOTO MPOTPAMMUPOBAHHUS C
HCIOJIb30BaHNEM O0BEKTHO-OPUEHTUPOBAHHOM MapaJiurMbl;

® U3Yy4YEHHUE COBPEMEHHBIX CUCTEM MPOrPaMMHPOBAHUS U CPEA JUIS
pa3pabOTKu OOBEKTHO-OPUEHTUPOBAHHBIX IIPOIPAMM U CUCTEM;

® U3Yy4YEHHUE OTJEIbHBIX Pa3/IesIOB MPEAMETHOM 001aCcTU, HE BOIIESAIINX
B IIPOrPaMMy T€OPETUYECKOTO 00yUeHHs, (OpMHUpPOBAHNE HABBIKA
novicka nHGOpMaIU 0 KOHKPETHON TeMeE, ee aHallu3a U’
MCIIOJIb30BaHUS JUIsl pELIEHUS 3a/1a4U;

KypcoBas pabGora mo3Bojsier c)oOpMUpPOBATH CIIOCOOHOCTH OyIyIIero
CIELHAIIMCTA K CAMOCTOATEIIbBHOMY PEIICHUIO MPAKTUYECKHUX 33/1a4 U MH)KHEPHBIX
npoOJieM € HCMOJb30BAHUEM TEOPETUUECKUX TMOJIOKEHUN, a TakKe 3HAHUU U
YMEHUHM, TOJYyYEeHHbIX B XOA€ O0Oy4YeHUuss OOBEKTHO-OPUEHTUPOBAHHOMY
IPOrPaMMUPOBAHMUIO.

3ajauell KypcoBOro MPOEKTUPOBAHUS SIBIIAECTCS pa3padOTKa UEPAPXUU TUIIOB
B 33JJaHHOW MTPEeIMETHOM 00JIaCTH, BKJIIOUAIOIIas B CEOSL:

- pa3paboTKy Mojiesiu KiiaccoB Ha si3bike UML;

- pa3paboTKy a0CTPaKTHBIX KJIACCOB U UHTEPHENHCOB;

- pa3paboTKy TECTUPYIOLLETO NPUIIOKEHUS;

- pa3paboOTKy TIOKYMEHTAIIUH;

- IOATOTOBKY IIPE3CHTALMH.

Pa3paboTka kmacca 1y mpeCTaBICHUsI MHOKECTBA IIEJIBbIX YHCENl Ha OCHOBE
CBsI3aHHOTO criicka. Oneparyy — BKIIOYSHUE DJIEMEHTa, UCKITIOUEHUE JIEMEHTA,
MOMCK dJIEMEHTa, 00BETMHEHNE MHOXKECTB, IIEPECECUCHNE MHOKECTB.
Pa3zpaboTka kiacca /it mpeacTaBiIeHUs yIOPSJ0UYEHHOTO MHOYKECTBA CTPOK Ha
OCHOBE OMHapHOTO AepeBa. Onepannuy — BKIIOYCHNE DJIEMEHTA, HCKITIOUEHUE
DJIEMEHTA, MIOUCK AJIEMEHTa, 00beTMHEHIE MHOKECTB, NIEPECeUCHNE MHOKECTB.
Cosznate mabnoH nukiIndeckoi ouepenu. C moMomipo Hero o0padboTath BBOJI €

KJIABUATYPBI, 3aM0JTHEHUE UHPOPMALIMEH Balllei maMsITH.



Co3znath maboH npuopuTeTHOM ouepenu. [Ipu nobaBneHnn 31eMeHTa B TaKyIO
ouepe/ib MOPSAKOBBIII HOMEpP HOBOT'O 3JIEMEHTA ONPEEAETCS €r0 MIPUOPUTETOM. .
C nomomniplo m1aboHa Ki1acca CTeK HaucaTh PorpaMMmy KajibKyJITop €
OlepalrsMH CI0KECHHSI, BBIYUTAHUS, ACIICHUS], YMHOKECHHSI, BO3BEJCHUS B
CTEIICHb.

[TocTpouth cucTeEMy KJIACCOB JIsl OMUCAHUS INIOCKUX FEOMETPUUECKUX PUTYD:
Kpyra, KBajpara, npsiMoyrojibHuka. [IperycMoTpeTs MeToIbl AT CO3aHus
O00BEKTOB, IEPEMEILIEHUS Ha INIOCKOCTH, U3MEHEHUS pa3MEPOB U BpallleHUs Ha
3aJlaHHbIi yroi. Hamucate mporpammy, 1eMOHCTPHPYIOLIYIO paboTy ¢ 3TUMU
kjaccamu. [Iporpamma gomkHa coaepkaTh MEHIO, O3BOJIAIOIIEE OCYIIECTBUTh
IIPOBEPKY BCEX METO0B KJIACCOB.

[IporpamMmma « AHTIO-pPYCCKHM U PYCCKO-aHTIIMMUCKUM CITIOBApb». «ba3za maHHBIX»
CJIOBAps JOJDKHA COJIepKaTh CAHOHMMHYHBIE IiepeBoja cioB. [Iporpamma nomxHa
o0ecneunBaTh BEIOOP ¢ TOMOIIBIO MEHIO U BBIITOJIHEHUE OJJHOW U3 CIEAYIOLINX
(GyHKLIHIA:

3arpy3ka «0a3bl JaHHBIX» cioBaps (U3 Qaiina).

Bo160op pexxrma paboThl: aHTJIO-PYCCKUN UM PYCCKO-aHTJIMACKU.

BriBOI IepeBoia 3aaHHOTO aHITIMHCKOTO CJIOBA.

BeIBO nepeBoia 3aJaHHOTO PYCCKOTO CJIOBA.

ba3y maHHBIX cloBapsi peaqu30BaTh B BUJE JIBYX KOHTEHHEPOB TUIIA Tap.
[Iporpamma, peanuzyrontyto urpy «KpecTUKn-HOIUKNY» MEXY IBYMs HTPOKAMHU:
M0JIB30BATEJIEM M KOMIBbIOTEPOM (poO0oTOM). B mporpamme ncnonb3oBaTh KOHTEH -
HepHble knaccbl STL.

Coznanue urpsl «3meiikay. PeannzoBars urpy «3Meiika» B BUAE anivieTa u
pa3MmecTuTh Ha caiite kapeapsl ACOMY B paszzerne BHIOJIHEHHBIX KyPCOBBIX
npoekToB. Onucanue: Urpok ynpasiser JIMHHBIM, TOHKAM CYIIIECTBOM,
HAITIOMHUHAIOIIMM 3MEI0, KOTOPOE MOJ3a€eT MO MIOCKOCTH (KaK MpPaBuIIo,
OTrpaHUYEeHHON CTEHKAMM), coOupas ey (Uiau Apyrue npeaMeTsl), uzderas
CTOJIKHOBEHHsI C COOCTBEHHBIM XBOCTOM M KpastMH UTPOBOTO 1oJisi. B HeKoTOphIxX

BapHaHTax Ha IIOJIC IMPHUCYTCTBYIOT JOIIOJIHUTCIBHBIC ITPCIIATCTBHA. K&)K,Z[BII\/'I pas,



KOTJ1a 3M€sl CheaeT KyCOK MUIIY, OHA CTAHOBUTCS JJIMHHEE, YTO MOCTEIIEHHO
yCHOXKHAET urpy. Urpok ynpasiseT HalpaBiIeHUEM ABUKEHUS T'OJIOBBI 3MEH
(0OBIUHO 4 HarpaBJEHUs: BBEPX, BHU3, BIIEBO, BIIPABO), & XBOCT 3MEH JABUKETCS
cinenoM. Urpok HE MOKET OCTAHOBUTH IBUYKECHUE 3MEUKH.

10.Urpa-apkana “Snake” IlpaBuna urpsi: UtoOs! Beiurpats B KSnake, Bam HykHO
ChECTh BCE SI0JIOKM B KOMHATE U BBIUTU YEPE3 ABEPH, KOTOPASI OTKPOETCS BBEPXY.
C KaxabIM ChEICHHBIM sI0JIOKOM Bbl CTAHOBUTECH JNIMHHEE. ECIiN BB BpEXKETECH B
CTeHy, Bbl ympete. Eciu Bbl BpexeTech B ce0si, Bbl ympeTe. Eciiu BaM B rojioBy
MOTIaIET MsT4, BBl yMpeTe. Eciiv BBl CIHMIIIKOM JTOJITO HE OyIeTe eCcTh S0I0KH,
MOSABSITCS] HOBBIE.

11.PeanmuzoBats urpy «Canépy». Onucanue: 0ObIYHO ABYXMEPHOE MPSIMOYTOJIHHOE
WUTPOBOE MOJIE MOJAECICHO HA KJIETKU WIIN IPYTUE YaCTHU, HEKOTOPBIE U3 KOTOPBIX
COZIepKaT CKpbITbIe MUHBI. ITPOK OTKPBIBAET KIIETKH, CTApPasCh HE MOMACTh HA
MuHy. Eciiu urpok oTKpoeT KJIeTKy (WM Ipyryro o0JacTh) C MUHOM, UTpa
3aKaH4YMBaeTCA. ECi ke MUHBI HET, TO B KJIIETKE MOSIBIISIETCS YHUCIIO,
o003HavaroIee KOJIMYeCTBO MUH B COCEHUX KJIETKaX (B pa3Iu4HbIX BapHaHTaxX
UTPBI COCEJICTBO MOXKET OMPEACIISITHCSA MO-pa3HoMYy). PaccunTaB mpu momoiu
TAKHUX YHCEJI PACTIOJIOKEHUE MUH, UTPOK MOYKET IOMETUTh COOTBETCTBYIOLIME
KJIETKH CTICIIMAIbHON METKOM, 4TOOBI CITy4ailHO HE OTKPBITh UX.

12.Peanmu3zanus urpel «OKu3ubp» Konses. MecTo neicTBUSI 3TOM UTPBI, «BCEIICHHASD)) —
ATO pa3MEuCHHas Ha KJIETKU MOBEPXHOCTh, O€3TpaHUYHAs, OTPAHUYCHHAS, WU
3aMKHyTasd. B KOMIIBIOTEPHBIX peaU3aLMAX UTPhI YAILIE BCETO UCTIOJIb3YIOT
MMOBEPXHOCTH TOpa. Kaxkaas KieTka Ha 3TOM MOBEPXHOCTU MOKET HAXOAUTHCS B
JIBYX COCTOSIHUSIX: OBITh )KMBOW Wi ObITH MEPTBOM. KileTka nmeer BoceMb
coceneil. Pacripenenenue xuBbIX KIETOK B HAYaJIE UTPHl HA3bIBAETCS MIEPBBIM
nokosieHueM. Kaxxzioe cienyroniee nokojaeHue pacCUMThIBACTCS HA OCHOBE
MPEABIIYIIErO MO TAKUM MTPaBUIIaM:

e mycTasi (MEPTBasi) KJIETKA POBHO C TPEMS KUBBIMU KIIETKAMHU-COCEIIMHU

0’KHMBACT;



® CJIM Y JKMBOU KJIETKHM €CTh JBE WJIU TPH KUBBIE COCEIKH, TO ITa KIJIETKA
IIPOJIOJIKAET KHUTh; B IPOTUBHOM Ciy4ae (€CJIM COCEAOK MEHBIIIE JIBYX WA
Oonblie TPEX) KIIeTKa yMHUpAET (0T «OJIMHOYECTBAY UIU OT
«IEePEHACETEHHOCTH).

e Irpok HE MPUHUMAET NPSIMOTO YYACTHUS B UTPE, a JIUIIb PACCTABIISET
(CKHUBBI®» KIIETKU, KOTOPbIE B3aMMOJIEHCTBYIOT COTJIACHO MIPaBUIaM yxke 0e3
€ro y4acTusl.

¢ HavanbHble KoHUTypanuu GopMUpyrOTCs CIIy4aitHo (C TOMOUIBIO
reHeparopa CiIydaHbIX YMCeN IJIs 3aIaHHOM BEPOSITHOCTH ). DBOIIONHA,
noposk1aeMasi 3aJJaHHOM HauyaIbHOW KOH(UTYpaIuel COCTOSIHUN KIIETOK,
MOXET OBITh U3y4YeHa B OOIIIEM CTydae TOJIBKO IMMyTEM €€ MOIaroBOro
BOCIIPOU3BEIACHUS.

13.Peanuzanus urpel «ub-An». Urpa « Mub-SAH» npeacraiaseT co00il KIETOYHBIM
aBTOMAT, COCTOSIHUSI SIYEEK U MPaBUJIA MEPEKITIOYEHUS] KOTOPOTO MPUOTUKEHHO
OTpaXaroT 3aKOH €IMHCTBA U 0OPHOBI MPOTUBOMOJIOKHOCTEH. Sueliku aBToMaTa
UMEIOT TPU COCTOSIHUSL: IycTas siueiika (MEpTBas), )kuBas siueiika Hb 1 )xuBas
sueiika Au. CoceHue Mo MUpy suerku (y Kaxaou sueiKu ux 8), eCiv OHU
JKUBBIE, Ha3bIBAKOTCS cocesaMu. [IpaBuia nepexitoueHus OnpeIesIeHbl TaKUM
o0pa3oM, 4To0bl monyJsiuuu sueek Mub 1 A0 npoTHBOOOPCTBOBANIA, HO HE MOTJIU
pa3BuUBaThCA ApyT 0e3 npyra. BoT aTu npaBuna:

e Poxxnienue. Y mycToi siueiiku poBHO TpU cocefia (SKUBBIX) M OHU HE BCE
OJIMHAKOBBIE, TO B HEM poXKaaeTcs SH, Koraa Cpeau CoCelei TOJIbKO OAUH
Su, nnmm Uk, korga cpenu cocenei ToJabko oauH UHb.

e ['u0ens oT nepeHaceneHus (oguHodecTna). JKupas siueiika, umeromas 0oJbIe
YyeThIpeX (MEHbIIIE IBYX) COCeIeH, yMUpPAET OT MepeHaceeHus (ot
OJIMHOYECTRBA);

e ['1Oens B HEPABHOM MPOTUBOCTOSIHUH. Y KUBOU SYEHKH POBHO YETHIPE
cocefia, U3 KOTOPBIX OOJIBIIIMHCTBO — MPOTUBOIOJIOKHOTO TUTIA — sueiKa

yMHpaeT.



¢ HavanbHble KoHUrypanuu GopMUpyroTCs Cly4aifHo (C TOMOUIBIO

reHepaTopa ClIy4ailHbIX YKCcell JUIs 3a/IaHHbIX BepositTHocTel Vb u fH).

DBOJIIOIKSA, TTIOPOJKIaeMast 3aIaHHOM Ha4aJIbHOW KOHpUTyparuen

COCTOSIHUM KJICTOK, MOJXKCT OBITH HN3ydCHA B O6I[ICM CJIydac TOJIBKO HYTéM eé

ImomuraroBOoro BOCIIPOMN3BCACHU . OI[HaKO JJI KaXXJ0Iro 3Ha4CHUA

BCPOATHOCTH I'CHCPAINH MOKHO OTCIICAUTDL CTATUCTUKY PE3YyJIbTAaTa 4CPC3 1

[1aroB U TOBOPUTH B KAKOM citydae OyaeT OoJblle BEpPOSITHOCTh

BBIPOKICHMA aBTOMATA 3a 3a/ITaHHOC KOJIMYCCTBO HIAroB.

TpeboBaHUA K PEUTUHT-KOHTPOJIIO TSI CTYAEHTOB OYHOU (hOpMBI 00OYUEHMSL.

Tekyas paboTa CTy1IeHTOB 0YHOM (POPMBI 00YUEHHS BO 2 CEMECTPE OIICHUBACTCS
B 100 OayioB, KOTOpBIE PACHPEICIISIOTCS MEXAY ABYMSI MOIYJISIMH (TIEpHUOJaMU

00y4eHHsI) CIISTYIOIIUM 00pa3oM:

Monyns | MakcumaiipHas MakcumarnpHas cymma MaxkcuManbHbIN Oat
(mepuon | cymma OayioB 0asuIoB 3a paboTy Ha 3a pEUTHUHIOBYIO
o0y4eHus1) B MOJyJIE NPAKTUYECKUX U KOHTPOJIbHYIO paboTy
71a00paTOPHBIX 3aHITUSIX
1 50 30 20
2 50 30 20

Texymiast paboTa CTyAEHTOB B 3 cemecTpe olieHuBaeTcsi B 60 0aJjioB, KOTOpBIE

pactpefessiIoTcs MEXIy ABYMsT MOIYISIMU (TIepuojamMyd OOYYEHUsI) CIIEeTYIOLM

oOpazom:
Monyne | MakcumaiibHas MaxkcumaiipHast cymMmma MaxkcumManbHbIi Oa
(mepuonm | cymma OayuioB 0asu1oB 3a paboTy Ha 3a pEeUTHHIOBYIO
o0y4eHus1) B MOJyJIE NPAKTUYECKUX U KOHTPOJIbHYIO paboTy
J1a00PATOPHBIX 3aHATHSIX
1 30 20 10
2 30 20 10

Texymast pabota cTyaeHToB B 4 cemectpe orieHuBaetcst B 100 6aw1oB, KOTOpbIe

pacTpeieIsSIIOTC MEXITy ABYMsI MOIYSIMUA (TIepUoJaMUi  OOYYEHUSI) CIICTYOITIM

oOpazom:
Monyns | MakcumaiipHas MakcumarnpHas cymma MaxkcumManbHbIi Oat
(mepuiox | cymma GasioB 0aJuIoB 3a padoTy Ha 3a peUTHUHIOBYIO
o0y4eHust) B MOZYJIE NPAKTUYECKUX U KOHTPOJIbHYIO paboTy
J1a00paTOPHBIX 3aHITUSIX




1 50

30

20

2 50

30

20

Tekymas pabota cTy/IeHTOB B 5 cemecTpe olieHnBaercsi B 60 06aioB, KOTOpbIE

pactpefieNsIIoTC MEeXAy IBYMS MOAYJsMH (TiepuoiamMu OOyYeHHs) CIIEAYIOIUM

oOpazoM:
Mopnyne | MakcumanbHas MakcumanbHas cyMMa MaxkcuMatbHbIH 6211
(mepuiox | cymma GaiioB OaJuToB 3a padoTy Ha 3a peHTHHIOBYIO
o0yueHMsI) B MOJTYJIC MPAKTUIECKUX U KOHTPOJIbHYIO paboTy
71a00paTOPHBIX 3aHITUSIX
1 30 20 10
2 30 20 10
[IpaBuna ¢dopmMupoBaHUsI PEHUTUHTOBOM OIGHKM W IIKATy Iepecyera

PEUTHHIOBBIX Oa/UIOB B OLEHKY Ha 3K3aMeHe cM. B «lloJOEHMH O pPEeUTHUHIOBOM

cucteme ooyueHus B TBIY»:

https://www.tversu.ru/sveden/files/Pologhenie o reytingovoy sisteme obucheni

a(l).pdf

VII. MaTepuajibHO-TeXHUYECKOe o0ecneyeHmne

VueOHBIH Imponeccc I10 HaHHOI;'I AUCHUILUIMHE IIPOBOOUTCA B aAYIHUTOPHUAX,

OCHAIlICHHBIX MyHBTHMCHHﬁHBIMH cpeacrBamMu O6y‘IeHI/I$I. I[J'IH OopraHusanuu

CaMOCTOSITEIbHOM pabOThl CTYJACHTOB HEOOXOJMMO HaJU4YHe MEePCOHATBHBIX

KOMIIBIOTEPOB C A0CTYNOM B MIHTEpHET.

HaumenoBanue
cnenuaabHBIX*
noMenieHu ¥ moMeneHu i
JJIS CAMOCTOSTEIbLHOM
padoThI

OcHallIeHHOCTD
cnenraJbLHBIX
noMenieHu u

noMeneHu s
CaAMOCTOSITEIbHOM
padoThI

IlepeyeHb JMLEH3MOHHOTO
NMPOrpaMMHOro odecrneveHus.
PexkBu3uThI
NMOATBEPKAAIOIIET0 JOKYMEHTA

ITomewenue s
CaMOCTOSITENIbHOM paboThl,
yueOHasi ayAUuTOpHs IS
MPOBEJICHUS 3aHATHI
JIEKIIMOHHOTO TUIIA, 3aHATHI
CEMHHApPCKOro THIA,
KYpPCOBOT'O MPOEKTHUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX
paboT), TPYMIIOBBIX U
WHIUBUTYTbHBIX
KOHCYNbTAIUH, TEKYILIETO
KOHTPOJISI U

Cronbl, CTymbA,
MIEPEeHOCHOM  HOYTOVK,
KOMITBIOTEPBI

Google Chrome 6ecrnaTHO

Java SE Development Kit 8 Update 45
(64-bit) becrutatHo

Kaspersky Endpoint Security 10 mms
Windows AKT Ha mnepenady mnpaB
I1K545 ot 16.12.2022

Lazarus 1.4.0 6ecrimaTHO

Mathcad 15 MO010 AKT
npenocrasienuss npas KMC00000027
ot 16.09.2011;

MiKTeX 2.9 6ecruiatho



https://www.tversu.ru/sveden/files/Pologhenie_o_reytingovoy_sisteme_obucheniya(1).pdf
https://www.tversu.ru/sveden/files/Pologhenie_o_reytingovoy_sisteme_obucheniya(1).pdf

IIPOMEKYTOUHOU
aTTeCTallnH,
KoMnbrorepHslii knacc
MaTeMaTHIECKOTO
¢bakynpTera Ne 16
(Kopmyc 3, 170002,
Tsepckast 0011., 1. TBepsb,
niep. CanoBsIid, 10M 35)

MSXML 4.0 SP2 Parser and SDK
OecriaTHO
MySQL
OecruiaTHO
NetBeans IDE 8.0.2 6eciaTHO
Notepad-++ GecraTHO

Workbench 6.3 CE

YyeOnas ayauTopust s Hab6op yaeOHOH
MIPOBEACHUS 3aHITHI MeOeIu, MEJI0Bas IOCKa,
JICKIIMOHHOIO TUNA, 3aHATUNA | MyJIbTUMETUIHBINA

CEMHUHAPCKOr0 THUIIA, KOMILICKT y4e0HOro

KYpCOBOT'O IIPOCKTHPOBAHUS
(BBITTOJTHEHU ST KYPCOBBIX
paboT), TPYNIOBBIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJIS |

kiacca (BapuaHt Ne 2):
[IpoexTop Casio XJ-140
HACTECHHBIN MIPOEKII.
skpaH Lumien 180*180,
Hoytoyk Dell N4050,
cymka 15,6", MbI11Ib;

IIPOMEXYTOUYHON Ycunurens Roxton AA-
aTTeCTalluu, 120;

VYuyeOunas aynutopust Ne 314 | Paquocucrema  Shure
(Kopmyc 3, 170002, PG288/PGS5S;

Tsepckas o01., 1. TBepb,
nep. CanoBsli, 1oM 35)

Mukmep Mackie 402
VLZ;
CranuoHapHbIf
MUKPO(DOH
SOUNDKING EG002 ¢
HACTOJHHBIM
JepKaTenem;
MynbpTUMe AUAHBIN
npoektop Casio XJ-
H2650 ¢ motomoyHbIM
KpeIIeHHEeM U MOTOPH3.
JKpaHOM;

Mkad
HarnoibHbIN 19".

Google Chrome — 6ecrutaTHO
Microsoft Office 365 pro plus - Akt
npuema-nepenadn Ne 369 ot 21 urons
2017

Microsoft Windows 10 Enterprise -
Akt npuema-niepegaun Ne 369 ot 21
utoia 2017

Kaspersky Endpoint Security 10 ms
Windows — AKT Ha nepeaauy mnpas
No2129 ot 25 oxtsabps 2016 T.

VIII. CBenenust 00 00HOBJIeHNH pado4eil MPOrpaMMbl IUCHUTILIAHBI

Nerr.. OOHOBIIEHHBIN Onuncanue PexBu3uThI
pazzen padboueit BHECEHHBIX JIOKYMEHTA,
PpOTrpaMMBEI W3MEHCHU YTBEPAUBIIETO
JVCHUATUIVHBI N3MEHEHUS
1. V. Ilepeuenb ocHOBHOM 1 | OOHOBJIEHME cnucka |[Ipotokonr Ne 1 or
JIOTIOJTHUTEIBHON JUTEPATYPHI. 27.09.2015
y4aeOHOU nutepatypsl, | OOHOBJIEHUE CCBUIOK W3
HE00X0uMOMn s | OBbC.
OCBOCHHS JUCIUTUTHHBI
VIL Metoauueckue | KoppexkrtupoBka 1uiaHoB |[Ipotokon Ne 1 or
YKa3aHUs JUISL | IPAKTUYECKUX 01.09.2016




o0OyJaromuxcst 1o | (CeMHMHApCKUX) 3aHATHUIA

OCBOEHUIO JUCHUIUIUHBL. | U METOJINYECKUX
PEKOMEHIallUi K HUM.

I-X KoppekTupoBka Bcex |IIporokonm Ne 6 ot
paznenoB B cootBercTBuM | 28.02.2017
C HOBBIM CTaHJapPTOM

V. Ilepeuenb ocHOBHOM U | JlonosnHeHue  cnuckos. |IIpotokon Ne 1 ot

JOIIOJTHUTEILHOU Oo0OHnoBieHue cceutok u3 | 01.09.2019

yueOHOU mutepatypsl, | ObC.

Heo0X0oInuMO IUIS

OCBOCHMSI TUCIIUTLIMHBI

[-VII KoppekTupoBka Bcex |[Iporokom Ne 10 ot
paznenoB B cootBeTcTBUU | 29.06.2021

C HOBBIM CTaHJAApPTOM




