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|. AuHoTanus

1. Heapb 1 3axa4M AUCHMILIMHBI

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 TMCHUILTHHBI B cTpykType OOII

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 JMCHHUINIMHBI: 8 3a4eTHBIX eQuHUI, 288 akaJIeMHYSCKHX 4YacoB, B

TOM YHUCJIE:

KOHTAKTHAsl ayaIuTOpHasi palora: jekuumu 51 4yac, B T.4. NpaKTUYecKas

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

YacoB;

camocrositeibHas padora: 169 yacos.

4. HJIaHl/IpyeMI)Ie PE3YJIbTATbI oﬁyqunﬂ Io IMCIHMIIVINHE, COOTHECCCHHbBIC C

IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTe/IbHOM MPOrPaMMBbI

[InanupyemMsble pe3yabTaTbl OCBOCHHUS
00pa3oBaTeNbLHON MPOTPaMMBbI
(popmMupyembIe KOMIICTSHIIUN )

[Tnanupyemble pe3ysbTaThl 00yUEHHUs IO
JVCUUIUIMHE

OIIK-2 Crniocoben IIPUMEHSATH
COBpPEMEHHBIN MaTeMaTHYECKHUI
arrapar, CBSI3aHHBIN c
MIPOEKTUPOBAHUEM, pa3paboTKOH,
peanu3anMel ¥ OLEHKOW KayecTBa
MIPOTPaMMHBIX MPOTYKTOB u
MPOTrpaMMHBIX KOMILJIEKCOB B

pa3IMUHBIX O00JIACTSIX YEIOBEUYECKOM
NESATENBHOCTH

OIIK-2.1 [IpumeHsieT OCHOBHbIE MATEMATUYECKUE
METOIbl U TpHEeMbl JJI1 pelIeHus 3ajad
OPOCKTHUPOBAHUS M Ppa3paboTKu HOporpamm |
IPOTrPaMMHBIX KOMIUIEKCOB

OIlK-2.2 [Ipumensier IIPOrpaMMBbl U
MPOrpaMMHbIE KOMILJIEKCHI JJI1 pelIeHHs 3ajad
podeCcCHOHANTBHON IeSITCIIPHOCTH

OIIK-2.3 BeiOupaer Haubonee aJeKBaTHbBIC
MpOrpaMMHbIE  TMPOAYKTBI W  MPOTrpaMMHBIE
KOMIUIEKCHI C OLIEHKOM MX KadyecTBa JJIsl PEeLIECHUs
3a7a4 npoeCCHOHANBHOM e TeIbHOCTU

OIIK-3 CnocobeH  mnoHUMaTh |
MPUMCHSITh COBPEMECHHBIE
WH(OPMAIIMOHHBIC TEXHOJIOTHH, B TOM
YHCIIe OTCYCCTBCHHBIC, MPU CO3/IaHUU
POrPaMMHBIX IPOIYKTOB 5
MPOrPaMMHBIX KOMILIEKCOB
Pa3IMYHOTO HA3HAYCHUS

OIIK-3.1 OcBoun OcCHOBHbIE WH(OPMALUOHHBIC
TEXHOJIOTUU s pa3pabOTKU MporpamMm |
MIPOrPaMMHBIX KOMILIEKCOB

OIlK-3.2 [Ipumensier COBpPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJOTHH JUIsl pa3paboTKu
MPOrpaMMHBIX NPOAYKTOB U  MPOrPaMMHBIX
KOMIUIEKCOB




pa3zpaboTke TEXHUYECKOU
JIOKYMEHTAIIUN MIPOrPAMMHBIX
IPOTYKTOB U IPOTPaMMHBIX
KOMILJICKCOB

OIIK-3.3 [IpumensieT OTEYECTBEHHOE
nporpaMMHOe  OOecriedyeHre TpU  CO3JaHUHU
MIPOTPAMMHBIX IMPOJTYKTOB U KOMIUICKCOB

OIIK-4 Cnocob6en yuvactBoBath B |OIIK-4.1 PaGotaer c TeXHUYECKOU

JOKYMEHTallUe TMPOTPAMMHBIX TPOAYKTOB H
MPOTPAMMHBIX KOMIUICKCOB
OIIK-4.2 YyacTByeT B pa3pabOTKe TEXHUUYECKOU
JOKYMEHTAIlUM TPOTPAMMHBIX TPOAYKTOB H
MTPOTPAMMHBIX KOMIIJIEKCOB

OIIK-5 CnocobeH HWHCTaLTUPOBATh H
COIIPOBOXKIATh MIPOTPaMMHOE
obecrieyeHrne Uil  MH(POPMALTUOHHBIX
cucreM U 0a3 JaHHBIX, B TOM 4YHCIE
OTEYECTBEHHOTO MTPOU3BOJICTBA

OIIK-5.1 Mcnonb3yeT TEeXHOJIOTUH HWHCTAIISIIUNA
U COMPOBOXKICHUS MPOTPAMMHOTO OOECIeUEHUS
JUTst ”HQOPMAIIMOHHBIX CUCTEM U 0a3 TaHHBIX
OIIK-5.2 [IIpoBoaMT CpaBHUTEIBHBIA aHAIH3
pa3IUYHBIX 00pasIoB COBPEMEHHOTO
MPOrpaMMHOI0 obOecrneueHus: WH(pOPMaIMOHHBIX
CHUCTEM ISl €r0 CBOEBPEMEHHOTO OOHOBIICHUS U
obecreueHnst 0€30MaCHOCTH

OIIK-5.3 ComnpoBoxaaeT OTEUYECTBEHHOE
MPOTPaMMHOE obecrneueHne JUTS
MH(OPMALIMOHHBIX CUCTEM M 0a3 TaHHBIX

5. ®opMa NPOMEKYTOYHOM aTTECTALMM U CEMECTP MPOXO0KIeHUs — 3a4eT B 3

CECMCCTPC, OK3aMCH — BO 4 CEMECTPC.

6. S3bIK nIpenogaBaHusl pyCCKMIL.




Il. Conep:xanue MMCUMIIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aesiaM) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJMYEeCTBA AKaJeMUYECKHX YaCOB U BHIOB

YUeOHBbIX 3aHATHH

VYyebHas nporpamMmma — Bcero KonrakTHas paborta (dac.) CamocrosiTenpHas
HAaMMEHOBaHME pa3/ieJioB U | (4ac.) paborta, B TOM
TeM grcie KonTpoib
(dac.)
Jlexuuu | JlaGopaTopHbie 1.
3aHSTHS
BCETO Bcero %

TpaKTHYecKas
MOJITOTOBKA

Paznen 1. CtpykrypHoe
IpOrpaMMHPOBAHHUE
Tema 1.1. O0mme
MIPUHITUTIBI TIOCTPOCHHUS
1 UCTIOJIb30BaHU 12 2 4 6
SI3BIKOB
MIPOTrPaMMHUPOBAHUS
Tema 1.2. Jlekcudeckue
ocHOBBI C/C++. Tunbr u | 22 4 6 12
O0OBABIICHUS

Tema 1.3. Onepatops! u
uHcTpykiuu C/C++
Tema 1.4. Ykazarenu u
MAaCCHBBI

Tewma 1.5. yHkuun 28
Tema 1.6. ®aitnbl 24
Tema 1.7. ObpaboTtka 26
UCKITFOUCHUI
Tema 1.8.
JlnHamMu4eckue 30 6 10 14
CTPYKTYPHI

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

28 6 10 12

28 10 12

10 12
12

o (B~ O
oo




Tema 2.1. O0BEKTHO-
OpHUEHTHPOBAHHOE
IPOrpaMMHUPOBAHHE U
C++

30

12

Tema 2.2. Knacc —
aOCTpaKTHBINA THIT 30
JTAHHBIX

12

Tema 2.3. [leperpyska
OIepaTopoB,
KOMUPOBAaHUE U
npeoOpa3zoBaHue

28

12

Tema 2.4.
[TpousBoHBIC KIACCHI

30

12

Paznen 3. OcHOBHI
0000111eHHON
napajaurMbl 26
MpOTpaMMHUPOBAHUS Ha
C++

10

Tema 3.1. I11aG10HBI
KaK MOJIePKKa
0000IIIEHHOTO
IPOrPaMMHPOBAHHS

24

Tema 3.2.
Hcnionp3oBanue
IMapaMeTPU30BAHHBIX
KJIaCCOB

18

Tema 3.3. Opranuzanus
CTaHJapTHOM 34
onommnorexu C++

15

UTOro 288

51 |0| 68

0 0 169

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

VYyeOHas mporpamma —
HalMEHOBAHUE Pa3/IeNIOB U TEM (8
CMpo2oM COOMEEMCmMaUU ¢
pazoenom || PII]])

Bun 3ansaTus

OO6pa3zoBarelibHbIE TEXHOJIOTUH

Tewma 1.1. O6mue npuHIuner | JIexkuus TpanunnoHHast TEKIHsL.
IIOCTPOEHHUS U MCIOJIb30Banus | Jlaboparoproe [Hudposbie TeXHOIOTHH.
SI3BIKOB ITPOTrPaMMUPOBAHUS 3aHATHUC
Tema 1.2. Jlekcuueckue Jlexmus TpaauuoHHast TCKIHS.
ocHOBbI C/C++. Tunsl u JlaboparopHoe [IupoBbie TEXHOIOTHH.
0OBSABICHUS 3aHATHE




Tema 1.3. Onepatops! u Jlexnus TpanuunoHHast JTeKIusL.
uacrpykiyn C/C++ JlaboparopHoe [{udpoBbie TEXHOIOTHN.
3aHATHE
Tema 1.4. Ykazarenu u Jlexuus TpaauiroHHast JTCKIHS.
MAaCCHBBI JlaboparopHoe [{upoBbie TEXHOIOTUU.
3aHATHE
Tema 1.5. ®yHkuun Jlexmus [TpoGnemHast TeKus,
JTIUCKYCCUOHHBIE
TEXHOJIOTHH.
JlaGopaTopHoe [TpoeKTHBIC TEXHOJIOTHH,
3aHSATHUEC METO/IbI TPYIIITOBOTO
pEIICHNs TBOPYECKHX 3a]1a4,
1M (POBHIE TEXHOJIOTUU
Tema 1.6. ®aiinbl Jlexuus TpaauiuoHHast JICKIHS.
JlaboparopHoe [{udpoBbie TEXHOJIOTUH.
3aHATHE
Tewma 1.7. ObpaboTka Jlekuus [IpobieMHas JeKIusi,
VCKITFOUCHU I JTIMCKYCCUOHHBIE
TEXHOJIOTHH.
JlaGopaTopHoe [TpoeKTHBIC TEXHOJIOTHH,
3aHSATHUC METOJIbI TPYIIITOBOTO
pEIICHHS TBOPYECKHX 3aJ1a4,
IU(PPOBBIC TEXHOJIOTUU
Tema 1.8. [Ilunamuueckue Jlexuust TpaauuoHHast JTCKIHS.
CTPYKTYPEI JlaGopartopHoe [IpoeKTHBIE TEXHOTOTHH,
3aHATHE METO/IbI TPYIITOBOTO
peIIeHHs TBOPUYSCKUX 3a]1a4,
1M (poBHIE TEXHOJIOTHHU
Tema 2.1. OOBEKTHO- Jlexrust [TpoGnemHast neKius,
OPUEHTHUPOBAHHOE JAUCKYCCUOHHBIC
nporpammupoBanne u C++ TEXHOJIOTHH.
JlaboparopHoe [{udpoBbie TEXHOIOTUU
3aHSATHUC
Tema 2.2. Kitacc — Jlexmus TpaauinoHHast JICKIIHS.
aOCTPAKTHBINM TUII JAHHBIX JlaGopaTtopHoe [IpoekTHBIE TEXHOIOTHH,
3aHATHE METO/IbI TPYIIITOBOTO
peIIeHs TBOPUYSCKUX 3a]1aY,
1M (pOBbIE TEXHOJIOTUU.
Tema 2.3. Tleperpy3ka Jlexuust TpanuunoHHast TeKIus.
onepaTop()B, KOHI/IpOBaHI/Ie U ﬂa60paTopHoe HpOGKTHLIe TCXHOJIOI'H,
3aHATHUC METO/IbI TPYIITOBOTO

npeoOpa3oBaHue

pEIICHUS TBOPYECKHX 3aJ1a4,
1U(POBBIC TEXHOJIOTHH.




Tema 2.4. [Ipou3BoaHbIE Jlexmus [TpobGnemHast TeKIus,
KJIaCChI JTUCKYCCHOHHBIC
TEXHOJIOTHH.
JlaGopatopHoe [TpoeKkTHBIE TEXHOJIOTHH,
3aHATHEC METO/IbI TPYIIITOBOTO
pelIeHUS TBOPYSCKUX 3a1a4,
1M (POBBIC TEXHOJIOTHH.
Pa3nen 3. OcHOBBI Jlexmus TpaauiuoHHast JICKIHS.
000011IeHHOI rapaJurMebl JlaGopaTtopHoe [HudpoBbie TEXHOIOTHH.
nporpaMMmupoBanust Ha C++ 3aHATHE
Tema 3.1. [11aGa0HBI KaK Jlexuus [TpoGeMHast JCKIHs,
o IIep kKa 0000IIEHHOTO JUCKYCCHOHHBIE
IIporpaMMHpPOBAHUSI TEXHOJIOTHH.
JlaboparopHoe [{upoBbie TEXHOIOTUH.
3aHATHEC
Tema 3.2. Ucnonb3oBaHue Jlexrust TpaauuoHHast JSKIHUS.
napaMeTPU30BAHHBIX KJIACCOB .Ha60paTOpHOG HpOGKTHBIe TCXHOJIOI'UH,
3aHATHE METOJIbI TPYIIIIOBOIO
pEIIeHHs TBOPYECKHX 3aJ1ad,
1M (pOBHIE TEXHOJIOTHUHU
Tema 3.3. Opranuzanus Jlexmus TpaauuoHHAasT JTCKIHS.
CTaHJapTHON OMOINOTEKN JlaGopaTopHoe [{udpoBbie TEXHOIOTHH.
C++ 3aHATHEC

V. Ouenounnie

NMPOMEKYTOUYHOM aTTecTAlUuM

MaTepHualbl AJIA

MPpOoBEACHUA

TeKyLIeH

Ol(eHOllele mamepuaibl onsa npoeedenuﬂ meKyuieu ammecmauuu

3aI[aHI/I§I JIIA J'Ia6ODaTODHBIX 3aHATHI

3aganme 1. OpraHusyiiTe BbIBOJ B TaOJMIly apryMeHTa X, 3HAUYCHUS CYMMBI
(YyHKUIHMOHAJIBHOTO psAJla U YKCIIa YJIEHOB, BOLIEAUIMX B CYMMY, a TaKKe YKAKUTE
3HaueHue crangapTHou Qyukuun f(x).

ApryMeHT X U3MEHsieTcsl Ha uHTepBaie [a; b] ¢ 3agaHHbIM marom Ax. B
porpamMme MpeayCMOTPUTE KOHTPOJb BBOJAUMBIX 3HAUYECHUM a, b, AX MO yCI0BUSIM
b>a, Ax>0.

Opranusyite BBIBOJ 3HAYEHHWW AapryMEHTa, BBIYUCIEHHBIX 3HA4YCHUUN
byHkuun y(X) ¥ 3HaYEHUW COOTBETCTBYIOIIECH CTaHAApTHONW (YHKIMU B BHUJC

TaOIULIBL:

TABJINIA ®YHKIHNH Y (X)



X | Y | konmuuectBo uneHos | Harpumep, SIN(X)
- e |
- . |

3HavYeHUs TApaMEeTPOB — HAYaIIbHOE U KOHEYHOE 3HAYCHUS apryMEHTa a, b u
mrar AX BEIOEpPHUTE CaMH B COOTBETCTBUU C BalllIM BapHaHTOM (DYHKIHH Y(X).

Hanpumep nnay =sin (X) a=0, b =3, Ax =0,15;

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

JInst BBIYMCIICHUS YJICHOB Psa TOJYYHTE M HCIONB3YHTE PEKYppEHTHBIC
COOTHONICHUS BUAA Uy = Ky - Up |, CBSI3BIBAIOIINE TOCIICIOBATEIBHBIC 3JICMEHTHI
psina. CuuTaiite, 4To TpeOyeMasi TOYHOCTb JIOCTHTHYTA, €CITH OYEePEIHOE ClIaraeMoe
10 MOAYJI0 OyZeT MeHblie €. O0ecrneybTe BO3MOKHOCTh BBOJIA JIIOOOTO 5KETAEMOTO
3HaueHus € > 0 (pekoMenryemoe 3HadeHue nopsiaka 0,001).

3aganue 2. Ilycte mano ypaBuenwe f(x) =0, rme f(x) — dyHkius,
OIpe/ieNIeHHas U HeTpepbIBHAsl HA HEKOTOPOM IPOMEKYTKE. B HEKOTOPBIX cirydasix
Ha ¢yHKIUIO f(X) MOTYT OBITh HAJIOKEHBI JOMOJIHUTEIbHBIC OrPAHUYCHUS,
HarpuMep, HEMPEPhIBHOCTh MEPBOW W BTOPOW MPOU3BOJHBIX, YTO CIEIHAIBHO
oroBapuBaetcs. Dynkius f(x) MOKeT ObITh 3a7aHa B BHIC aireOpanvdeckoro
MHOT'OYJICHA WM TPAHCICHICHTHON (DYyHKITUH.

TpeOyercst HaiiTu KopHHM HenuHelHOro ypaBHenus f(x) = 0, T.e. yucia
X1, X3, .., KOTOPBIC TTyTEM ITOJICTAHOBKH UX B YPaBHEHHUE MTPEBPAIIAIOT €TI0 B BEPHOE
YHCIIOBOE PABEHCTBO.

Bo Bcex mHAMBUIYaTbHBIX 3aJaHUSIX HeoOXxoaumo oTaenauTh U Hailthn BCE

JICUCTBUTEbHBIC KOPHU YPaBHEHUW C 33aJIaHHOM TOYHOCTBIO YKa3aHHbIM
METOJIOM (METOA XOpJ, METOJ MpOCThIX HTepauui, meroa HbproToHa, Meron
KacaTeJIbHbIX, METOJ CEKYILIUX, METO]T TOJIOBUHHOTO Aenenust). [Ipu pemennn:
ormcath GyHKIMIO f (X) U npu HeobXomuMocTH dyHKIHO f'*);

onucath yepe3 QYHKIUI0 METO]T HaX0XKJICHUSI KOPHS;

IIPOBEPUTH SBJISIETCS JIU HAWJICHHOE 3HAUEHUE KOPHEM YPAaBHEHUS,

TOYHOCTh BBIUMCIICHUN BBOAUTb HHTCPAKTUBHO C KJIIaBUATYPBbI;



JJIA OTACIICHUA KOpHefI MO>KHO HMCIIOJb30BaTh CAWUT

https://www.qgeogebra.org/calculator

3ananue 3 . B oqHOMEpHOM MaccuBe, COCTOSIIIEM U3 N IEJIbIX 3JEMEHTOB,
BBIYHCIIUTD:

1) mpou3BeaeHNE AIEMEHTOB MaCCHBA C YETHBIMU HOMEPAMU;

2) cyMMy »DJIEMEHTOB MAaCCHBA, pPACIOJIOKEHHBIX MEXIy IMEpPBbIM MU
MOCJICTHUM HYJIEBBIMU 3JICMEHTAMHU.

[IpeobpazoBaTh MaccUB TakKUM 00pa30M, YTOOBI CHayaja pacrnoyiarajiuch BCe
MOJIOKUTENIbHBIC DJIEMEHTHI, K IIOTOM — BCE OTPUIIATENIbHBIE B TOM K€ TIOPSAIKE, YTO
U B UCXOJTHOM MacCHBE.

OdopmMuTh KKl MyHKT 3a7aHusi B BUIe (PyHKIMU. Bce HeoOXxoaumbie
JTaHHBIC NI (QYHKIWA JOJDKHBI TEpeaBaThcsi WM B KAdeCTBE MapaMeTpOB.
Hcnonp3oBanue TII00ATBHBIX IEPEMEHHBIX B QYHKITAAX HE JIOMYCKAETCS.

3ananue 4. OpraHu3oBath JaHHbIC B BUJIE MACCUBA CTPYKTYP B COOTBETCTBUHU
c BapuaHToM. B mporpamMmmMe peann3oBaTh MEHIO:

BBO/I JTAaHHBIX B MACCUB CTPYKTYP C KIaBUATYPHI;

YTEHHUE JAHHBIX B MACCUB CTPYKTYP U3 TEKCTOBOTO (paitna;

3aMKCh TAHHBIX B TEKCTOBBIN (hailyl U3 MacCuBa CTPYKTYP;

n00aBJICHUE JAHHBIX B MACCUB CTPYKTYP;

BCTaBKa 3aIMCHU B MAaCCHB CTPYKTYp Ha 1-10 MO3UIuIo (Hymepanus ¢ 1);
COPTHUPOBKA MAacCHBa CTPYKTYP IO TIEPBOMY TIOJIIO, BXOAIIEMY B CTPYKTYPY;
COPTHUPOBKA MAaCCHBA CTPYKTYP IO TPEM TMEPBHIM TIOJISAM;

MOVICK B MACCHUBE CTPYKTYP IO 33JJaHHOMY ITapaMeTpy;

U3MEHEHHE 3aJJaHHON CTPYKTYPHI;

yIaJIeHUe -0 CTPYKTYpbI U3 MaccuBa (Hymeparus ¢ 1);

ylajeHue CTPYKTYp U3 MacCcHBa 10 33JaHHOMY 3HAUEHUIO TIEPBOTO TOJIS;
BBIBOJI Ha DKpaH MacCHUBa CTPYKTYP.

Pemenne oopmMuth B BUAC (PyHKITUH.


https://www.geogebra.org/calculator

[Ipumep manubIX: cTpyKTypa «MHDOpMaLHS»: HOCUTEND, 00hEM; Ha3BAHUC;
aBTOP.

3amanme 5. OmnmcaTh Kiacc, OJHUM M3 CBONCTB KOTOPOTO SIBIISETCS
TUHAMUYeCcKnid oOBbeKkT. B ommcanmm Kkiacca JIODKHBI  TPHUCYTCTBOBATH
KOHCTPYKTOpPHI (B TOM YHCII€ KOHCTPYKTOP KOIMUPOBAHMS), JECTPYKTOP, ONEPATOP
MPUCBAaNBAHMSI, OTIEPATOPHI TOTOKOBOT'O BBOJ1a-BBHIBOIA, IPYKECTBEHHbIE (DYHKIIUU.

Jlnst mpumepa: ommcath Kimace s d(PQPeKTuBHONW pabOTHl CO CTPOKAMH,
NO3BOJISIOMMNA  (OpMATUPOBATh M CPAaBHMBATh CTPOKU, XPAaHUTh B CTPOKAX
YHUCJIOBBIC 3HAYCHUS U U3BJICKATh UX. [[J1s1 3TOr0 HeoOX0AMMO peann30BaTh:

* IEperpyXKEHHBIC ONepaIliy IPUCBAaNBAHUS U KOHKaTCHAITNH;

* Orepaluu CpaBHEHUS U MPUBEICHUS THUIIOB;

* MpeoOpa3o0BaHUE B YHUCIIO JIFOOOTO THUIIA;

* popMaTHBIIl BBIBOJI CTPOKH.

Hamnucate mporpammy, AEMOHCTPUPYIOIIYIO pPabOTy € ITHUM KJIACCOM.
[TporpamMma momKHa COIEPKaTh MEHIO, TIO3BOJISIONIEE OCYIIECTBUTH MPOBEPKY BCEX
MeTO0/I0B Kitacca. PaboTy kiacca mpoieMoHCTpupoBaTh Ha 5 -10 oObekTax Kiacca.

3aganme 6. Onucats 6a3oBbii ki1acc CTPOKA.

O06s3arenbHbIE MO KIacca:

* yKa3aTesb Ha char — XpaHHT aJipec AMHAMUYECKHU BBIJCICHHON MaMSTH JIJIs
pa3MeIIeHNs] CHMBOJIOB CTPOKH;

* 3HAYCHHE THMA Int — XPAaHUT JJIMHY CTPOKU B OalTax.

O06s3aTeIbHBIE METO/IBI:

* KOHCTPYKTOP 0€3 mapaMeTpoB;

* KOHCTPYKTOp, TpUHUMArOmMiA B KadectBe mapamerpa C-CTpoky
(3aKaHuYMBAETCs MyJIEBbIM OAUTOM);

* KOHCTPYKTOP, MPUHUMAIOIINIA B KAYECTBE TTapaMeTpa CUMBOJ;

* KOHCTPYKTOP KOTIMPOBAHUS,

* IOJTyYeHUE JUTMHBI CTPOKH,

* OUMCTKA CTPOKHU (CAeNaTh CTPOKY MyCTOM);

* ICCTPYKTOD.



Onucatp IIPOU3BOIHBIN oT KJjlacca CTPOKA KJ1acc
CTPOKA HIEHTUDUKATOP.

CTpoKu AaHHOTO KJIacca CTPOSTCS MO MpaBUIaM 3allUCH UICHTU(PUKATOPOB B
si3pike C ¥ MOTYT BKJIFOUATh B C€0S TOJIBKO T€ CUMBOJIBI, KOTOPHIE MOTYT BXOJIUTH B
coctaB C-unentudukaropoB. Eciiu ucxonHble JaHHBIE MPOTHUBOpPEYAT IpaBUiIaM
3anucu uineHtudukaropa, To coznaerca nmycras CTPOKA NJAEHTUOUKATOP.

O0s3aTeTbHBIC METOTBI:

* KOHCTPYKTOp 0€3 MmapaMeTpoB;

* KOHCTPYKTOp, MNPUHUMAIOMIMI B KadecTBe mapameTrpa C-CTpoKy
(3aKaHYMBAETCs HYJIEBbIM OAUTOM);

* KOHCTPYKTOP, MPUHUMAIOIIHI B KAU€CTBE NTapaMeTpa CUMBOJL

* KOHCTPYKTOP KOMUPOBAHUS;

* IEPEBOJ] BCEX CUMBOJIOB CTPOKH B BEPXHUI PETUCTP;

* IEPEBOJ] BCEX CUMBOJIOB CTPOKH B HUKHUM PETHUCTD;

* [IOMCK MEPBOTO BXOXKJICHHUSI CHMBOJIA B CTPOKY;

* IECTPYKTOP.

[lepeonpeaenuTs ClaeAyIONIME ONEPAIUH:

* pUcBauBaHue (=);

* clloXkeHHe (+) — ornepanys KOHKaTeHAIUU CTPOK;

* BEIYMTAHKE (-) — U3 CTPOKU (MIEPBBIN ONEpaH) YIAISIOTCS BCE CUMBOJIBI,
BXOJSIIME B CTPOKY — BTOPOMl OMNEpaH[, MPU 3TOM MOXKET MOJYYUThCA IyCTas
CTpOKa;

* oniepanus (<) — mpoBepka Ha Oosbine. CTpoka cuuTaeTcs: 0oJbIlIe IPYrowu,
€CJIM KOJI CHMBOJIA IIEPBOM CTPOKH B 1-i mo3utium (r u3mensercs ot 0 1o n-1, roe i
—IIMHa 00Jiee KOPOTKOM CTPOKH) OOJIbIlIe KOJIa CUMBOJIA B TOW € MO3UIIMH BO
BTOPOI1 CTPOKE, IJIMHBI CTPOK MOTYT HE COBNAAATh.

* onepaius (<) — mpoBepka Ha MeHbllle. CTpOKa CUMTAETCSI MEHBIIIE JPYTOH,
€CJIM KOJI CUMBOJIa TIEpBOM CTPOKHU B 1-i mo3uniuu (1 uamensiercst ot 0 1o n-1, rae n
— JyMHa 00Jiee KOPOTKOM CTPOKH) MEHBIIIE KOJa CUMBOJIA B TOUM K€ MO3UIIUU BO

BTOPOM CTPOKE, IJIMHBI CTPOK MOTYT HE COBNAAATh.



Pa3paboTunk BmpaBe BBOIUTH JIF0OOE (C 0OOCHOBAaHHMEM HEOOXOIUMOCTH)
YUCJIO JOTOTHUTEIBHBIX MOJEH U METOIOB.

Hamnucatpb TecToBy10 mporpammy, KOTopasi:

* TMHAMHUYCCKH BBIJICIIICT MAaCCHB yKa3aTellel Ha 0a30BbIi Kitacc (4-6);

* B peXKUME JTMajiora 3arnojHsieT 3TOT MACCUB yKa3aTeasiMU Ha TIPOU3BOIHbBIE
KJIACChI, IPU 3TOM IK3EMIUISPBI MPOU3BOAHBIX KJIACCOB CO3/IAI0TCS TMHAMUYECKHU C
3aJIJaHMEeM HaudaJbHbIX 3HAYCHUM;

* 17151 CO3JJaHHBIX PK3EMIUISIPOB MTPOU3BOAHBIX KJIACCOB BBIMOJIHSAET MIPOBEPKY
BCEX pa3pa0OTaHHBIX METOJOB C BBIBOJOM HCXOJHBIX JAaHHBIX W PE3yJIhTaTOB Ha
JTUCILICH.

JIisi  KOHCTPYKTOPOB KOMMPOBAaHUSA KaXJOro Kiacca MpeaycMOTPETh
JTUArHOCTUYECKYIO TIeYaTh KOJIMYECTBA €TI0 BBI30BOB B OIPEACICHHOE MECTO
nucruies: (pPeKOMEHTyeTCsl UCIIOJIb30BaTh CTATUUECKHUE YJICHBI KJlacca).

Pexxum nuanora oGecrieyuBaeTcs ¢ MOMOIIBIO HEPAPXUIECKOTO MEHIO.

3aganme 7. OnucaTh adropuT™M U COCTaBUTH MPOrpamMmy i u(poBaHus U
nemupoBaHUs TEKCTa METOJOM TaOJMYHOW MapIIPyTHOW MEpPECTAaHOBKH.
Hcronp30BaTh pa3IMdHbIC BAPUAHTHI MAPIIPyTa.

3aganme 8. C mnomompo anroputma JleWKCTppl HaTH KpaTyaiuiee
PACCTOSIHME MEK/Ty BEPIIMHON A U BCEMU OCTAIbHBIMU. 3aOJTHUTH MaccuBhI dist 1

prev

IIpumeps! 3ajaHUH 119 IPOBEICHUS IIPOMEKYTOYHOMU
arrecrauuii B popme 3a4era 2 kypc, 3 cemecTp

OOyuaromuiicst peraeT NpakTUYECKUe 3aJaHus.



Cnoco0 mpoBelieHHs] TPOMEKYTOUHON aTTeCTallMy: MUCbMEHHOE PEIICHUE
3a1ay.
IMpumep 1.

1. Onucate pyskiuio Inv(A, N), MEHSIOTYIO TTOPSIIOK CIICTOBAHUS SJIEMEHTOB
BelllecTBeHHOTo MaccuBa A pasmepa N Ha oOpaTHbifi (uHeepmuposanue
MaccHBa).

2. Onwucatb QyHKINIO, KOTOpask U3 HEYMOPSI0UEHHOTO MaccuBa A(m) moxyJaer
YHOPSIIOUEHHBI 110 BO3pacTaHuio MaccuB D(n) (n<<m) cieayoomum
oOpa3oM. BeiOpath B A HaWMEHBIINUN AIEMEHT U IOMECTUTh €ro B MaccuB D,
3aTeM — HaUMEHBIIMHA W OcTaBIIMXCS U T.O. [loBTOpsrommecs >IeMEHTHI
BKJIFOYATh B MacCUB D eIMHOMXKIbI; MACCUB A COXPAHUT.

3. Jlana marpuma A(N, M) . Onncars ¢pyHkmuto, hopmupyrorryro Bexktop B(N) ,
3JIeMeHTBI Bl KOTOpOro paBHBI CIWHUIIE, €CIIA DJIEMEHTBI I-OH CTPOKH
o0pa3yloT YHOPSJIOYEHHYI0 10 YOBIBAaHMIO WJIM 10 BO3PAacTaHUIO

IMOCJICA0BATCIBbHOCTL, 1 HYJIIO BO BCCX OCTAJIBHBIX CJIydasiX.

IIpumep 2.

1. Onucate pyukiuio RemoveForInc(A, N), ynansiomnryo U3 BeUeCTBEHHOTO
MaccuBa A pasmepa N «IMIIHUE» DJIEMEHTHl TaK, YTOObI OCTaBIIMECS
AJIEMEHTHI OKA3JIUCh YIOPSAOYECHHBIMH IO BO3PACTAHUIO: TMEPBBINA DIIEMEHT
HE yJaJsieTCs, BTOPOM 3JIEMEHT YJaIseTCsl, €CJIM OH MEHbIIIE IEPBOT0, TPETHIM
— €CJI OH MEHbIIE NPEIbIAYIIEr0 3JEMEHTa, OCTABJIIEHHOTO B MACCHBE, U T.
I.

2. Onucath (QPyHKIHIO, KOTOpas MEPEeHOCUT B Haudajo MaccuBa A(n) Bce €ro
OTpUIIATEIbHBIE JJIEMEHTHI, 3aTeM — HYyJeBble W B KOHIIE — BCE
MOJIOKUTENBHBIC (C COXPAHEHUEM TOPSIKA CICAOBAHMS B KaXKIOU TPYIITIE).

3. Onucatry (Pynkiuo RemoveCols(A, M, N, KI, K2), ynansgwomnryro wu3s
BEIIIECTBEHHON MaTpulibl A pasmepa M x N ctonbimsl ¢ Homepamu oT K1 10

K2 BxmountensHo (nmpeanosaraercs, uro 1 < K1 < K2). Eciu K1 > N, 10



MatpuIa He usMmensiercs; eciu K2 > N, To yaaJisroTcsi CTOI0IBI MaTPHUIIBI C

HoMepamu oT K1 1o N.

Kpurepuu oneHuBaHus ¥ MIKAJIA OLCHUBAHUSA:

MakcumanbHO BO3MOKHOE KOJTHYECTBO 0aJTOB 32 KXKIYIO 3aa49y — 3 Oasia.
Jl1s monyyeHus 3a4eTa HeoOXoAMMO Ha0paTh HE MeHee 5 0aoB.

3 Oamna:

OTBeT  JAEMOHCTPUPYET 3HAHWE U  KOPPEKTHOE  UCIOJIb30BaHUE
TEOPETUYECKOTO MATEpHAIa U YMEHUE COCTABIATh alropuTMbl. MiMeeTcs mosHoe
BEPHOE pPEICHUE 3a/1a4M, BKIIIOUAIOUIEE MTPABUIbHBIA OTBET.

2 Oamna:

OTBeT  NEMOHCTPUPYET 3HAHUE U  KOPPEKTHOE  UCIOJIb30BAHUE
TEOPETUYECKOr0 MaTephajla W yMEHUE COCTaBJATh alrOpUTMbl. PelieHue He
COJlepKUT akTuueckux omubok. B pemenun nmerorcs: HepepHble 3anucu WU/
CUHTaKCUYECKHUE OITHOKHU.

1 Gamn:

OTBeT  JEMOHCTPUPYET 3HAHUE U  KOPPEKTHOE  UCIOJIb30BAHUE
TEOPETUYECKOr0  MaTepuasna. PellleHHe  COAEpPXKUT  alTOPUTMHUYECKUE U
CUHTaKCUYECKHE.

0 6amos:

Pemienne  coAep>KUT  CYIIECTBEHHBbIE  QJTOPUTMUYECKUE  OIIUMOKH,

HCKaXarIue cMbich 3aaanus. Pemenue ve nano MJIN nano HeBepHOE pelieHue.

IIpuMepsI 3agaHNi 119 IPOBEACHUS IIPOMEKYTOYHOM
arrecrauuii B gopme 3xk3aMeHa, 2 Kypc 3 cemecTp
OOyuaronuiicss  pemraeT NPaKTHYECKOE 3aJaHMe W OTBEYaeT Ha
TEOPETUYECKUM BOIIPOC.
Crioco0 mpoBeneHus MPOMEXYTOUYHOW aTTeCTAallMu: MUCbMEHHOE pEIlICHUE,
YCTHOE TIOSICHEHHE.

Ipumep 1.



1. [unamuueckoe pacmpesesieHue naMsatu. BeigeneHue u ocBoOOXKIEHUE

nuHaMudeckoin namsatu. Oneparuu new u delete. YTedka mamsTu.

2. Pabora co crpykrypamu (OOBSBUTH CTPYKTYpYy, CO3/1aTb MAaCCHUB

AJIEMEHTOB THUIIA CTPYKTYypa, 3aMOJHUTh €0 JTaHHBIMH, U3MEHUTH MOPSIIOK

CJIEIOBaHUS 3JIEMEHTOB, OTCOPTUPOBATh, BHIOPATh HEKOTOPHIC 3AMKCH IO

yciioBuio). Bee onepanuu onucats B Buje GyHKIUMA.

Ipumep 2.

1. IMoncrapnsemblie hyukiuu. [lepezarpyska GyHKIUHA.

2. BriBecTH c10Ba CTPOKH, HAYMHAIOIIUECS 1 3aKaHYMBAIOLIUECS OJTHOM 1 TON

e OYKBOI1; KOTOpBIE COAEPKAT POBHO TPU OYKBBI «k».

KpuTtepun onieHMBaHUA M IKAJIA OLEHUBAHUS:

MakcumanbHO BO3MOXKHOE KoJu4yecTBO OaioB — 40 0amioB, mpu 3TOM
HaYKCJIeHHE 0aIOB MTPOU3BOAUTCS CIIETYIONIUM 00pa3oM:

CamocTosTenbHO BbITOIHEHO BEpHO 85 - 100 % oT Bcex 3amanunii. OTBET Ha
BOIIPOC JIEMOHCTPUPYET 3HAHHWE M KOPPEKTHOE HCIIOJIb30BAHUE TEOPETHUECKOTO
matepuana. dakTel U TpUMEpPHl B TMOJHOM OOBEME OOOCHOBBIBAIOT BBHIBOJIBI.
HmeeTcs momHOE BepHOE pellieHue 3a/1a4H, BKIIIOYaronee mpaBuibHbi oTBeT — 30 -
40 6aoB;

CaMocTOsTENBHO BBINOJIHEHO BepHO 75 - 84% oT Bcex 3amanuii. OTBET Ha
BOIIPOC JIEMOHCTPUPYET 3HAHHUE U KOPPEKTHOE HCIOJIb30BAHHE TEOPETUYECKOTO
Matepuana. OTBET HE COAEPXKUT (PakTUUecKUx omuOoK. JlaHO BepHOE pelieHue
3a/layd, HO B pelIeHuHu umerorca HeBepHble 3anucu W/WMJIN - apudmernyeckue
omnoku— 20 - 30 0aos;

CamocTosiTenbHO BbINMOTHEHO BepHO S50 - 74% 3amanuii. OTBET HA BONPOC
JEMOHCTPUPYET 3HAHUE TEOPETHYECKOro Marepuana. PemieHue Ccoaepkur
(dhakTHyeckue omuOKHu, He UCKaKaromue oomero cMmpiciaa. — 10 - 20 6aimos;

Brmmonaeno BepHo wMenee 50% 3amanmii. B oTBeTe mpeobiamaror
paccyxnenus oomiero xapakrepa U/IHJIN comepxkuT cyiecTBeHHbIe (haKTHYECKUE
ommOKH, uCKakaromue cMbici. Pemenue He nano MJIM nano HeBepHOE penieHne —

0 — 10 6amwoB.



IIpuMepsI 3a1aHNI 119 IPOBEACHUS IIPOMEKYTOYHOM

arrecranuii B popme 33K3ameHna 2 Kypc, 4 cemecTp

Tect Nel

OO6yuaronuiics 0TBEYaeT Ha BOMPOCHI TECTA.

Cnoco6 nmpoBeaeHUs: IPOMEKYTOYHOM aTTeCTALMK: MTUCbMEHHOE PELICHUE.

l. 3amanus TeopeTHUeCKue (Kaxa0€e 3a/laHue OrleHuBaeTcs B 1 6ai)
1. Yto OyneT BhIBEICHO Ha IKpaH B pe3ysbTaTe Bhi3oBa pyHKuuu f1( )?

void f1(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<<""<<Kk;

¥

. OnumwmTe npotoTun PyHKIUKU ¢ UMeHeM alter (), KoTopast IpUHUMAET JIBE
NIEpEMEHHBIC X U y TUTIA int ¥ IPUCBaNBaET dTUM ITEPEMEHHBIM,
COOTBETCTBEHHO, 3HAUCHHSI X CYMMBI M Pa3HOCTH.

. ®yHKIUS BRIYHCICHHUS CyMMBI MGp yucia N umeet npototum int funcl(int n),
3alUIIMTE onpezesieHne QYHKIMH, UCTIONB3Ys PeKYpPCHIO:

1 | {if (n > 10) return 1; 3 [{if (n <10) returnn;

else return 1 + func(n % 10);} else return n/10 + func(n % 10);}
2 |{if (n<10) returnn; 4 | {if (n > 10) return n;

else return n%10 + func(n/10);} else return n%10 + func(n/10);}

. Tunom Bo3BpaniaeMoro GyHKIHEH 3HAaU€HUsI MOXKET ObITh JTHOOBIM, KpOME ...7

1

CTPYKTYpPBI

3

MacCcHuBa

2

yKa3zaTess Ha (PyHKIUIO

4

THUIIAa OIIPCACIICHHOI'O ITOJIb30BATCIICM

. Kaxoit OyzeT pe3yabTaT BBITOTHEHHUS CIAEAYIOIIEH MPOTpaMMBbI?

int sump ( int *start, int *end ){
inttotal =0 ;
while ( start < end){
total += *start ;
start++ ;

¥

return total ;

¥

int main() {
#define Bmax 6




int B[6] = {1, 2, 3,4, 5, 6};
std::cout << sump(B + 1, B+5) << std::endl;
6. Yto sydie BEIOpaTh: BEKTOP, CIIUCOK WM IBYyCTOPOHHIOI 0YEpPEe/ib, €CIIH U3
q)aﬁna CUHNTBIBACTCA HCU3BCCTHOC KOJIMYCCTBO CJIOB, CJIOBA ,ZIO63BJI$I}OTCH B
KOHEL, KOHTCfIHepa, a YIAAJIAI0TCS BCET A U3 Hayaja?

7. Kak CO31aTh CIIMCOK pasMcEpa Su HWHUIOHUAJIN3UPOBATD CI'0 3JICMCHTLI 3HAYCHUCM
10?

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

);

2 list <int> spisok (5, 10);

8. AJ'IFOpI/ITM ... KOIMUPYCT 3JICMCHTHI U3 3a/ITaHHOI'O JUaIla30Ha, yaaJisiss U3 HCT'O
QJICMCHTBI, UMCIOIITHUC 3HAUYCHHUC val.

1 copy_backward()
2 erase ()

3 remove_copy()

4 replace_copy()

9. UYro Oyner BbIBEJIEHO 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. Hamnmute gparMeHT mporpaMMbl, KOTOpasi B OMHaApHOM (Qaiie MeHseT
MECTaMH 2-10 ¥ 7-10 3aMKCH. 3alliCu UMEIOT MOJIb30BaTenbckui Tun My Type.
11. 3anuimure MOAU(PUKATOPBI MOTOKA, OTKPBIBAIOIINE (Dailsl UIsl UTEHUs, 3aMHCH,
nobOaBieHus B KoHel (aitna, paboThl ¢ OMHAPHBIM (aitiiom
12. OnumuTe CTPYKTYpPY, KOTOpasi COACPKUT Ha3BaHUE MECAIa, TPeXOYKBEHHYIO
ab0peBuaTypy Mecsliia, KOJIUIECTBO JTHEH B MECAIIe U HOMEP MecsIia.
Onpenenute MaccuB U3 12 CTPYKTYp U MHULIMATU3UPYHTE MIEPBBIE €10 3
AJIEMEHTA JJISl TOJ1a, OTJIMYHOTO OT BUCOKOCHOTO.
13.Yto BO3BpamaeT GyHKIUs, TPOTOTUI KOTOPOU OOBIBIICH CICIYIOIIIM 00pa3oM:
struct A {char *x; inty;};
A fun(void);

1 | CTpYKTYypy KakK pe3yiabTaT 3 | cCBUIKY Ha CTPYKTYpPY

2 | ykaszaTenb Ha CTPYKTYpPY

14. Hanummte parMeHT MporpaMMbl, KOTOpasi C MOMOUIbIO0 (DYHKIMI-U4JIEHOB
assign() u append() u3 cTpox
string quotel( "When lilacs last in the dooryard bloom'd" );
string quote2( "The child "is father of the man™);
cocraBut npeioxenue The child is in the dooryard"



15.®yukius strstr (sl , s2)
e Bo3sBpaiaer ykaszaTelb Ha MO3UIIMIO TIEPBOrO BXOXKIACHHS CUMBOJIA S2 B

CTpOKY sl
e Bo3sBpamraer ykazaTenb Ha MO3UIHIO TIEPBOTO BXOXKICHHS CHUMBOJIA S1 B
CTPOKY S2
e Bo3sBpaiaer ykaszaTesb Ha MO3UIIUIO TIEPBOTO BXOXKICHHS CTPOKHU S2 B
CTpOKYy sl
e Bo3sBpaiaer ykazaTenb Ha MO3UIIMIO TIEPBOTO BXOXKACHUS CTPOKH S1 B CTPOKY
s2
16.Kakas dhyukius He oToOpakaeT BBOJAMMBIN CUMBOJI Ha SKpaH?
1 getche() 3 getchar()
2 getch() 4 gettch()

. 3agaHus NMpakTUIECKHe (Kaxa0e 3aaHrue OlleHUBaeTcs B 3 Oajia)

1. Onummre QyHKOMIO, KOTOpas W3 OIHOHANPABIEHHOTO JAMHAMUYECKOTO
CIIMCKAa CTPYKTYp THuIa YcreBaemMocTh (mmois: 1D, Ha3BaHWE AUCHMILIMHEI,
OIIEHKA, CJIOKHOCTh JUCIHUILUIMHBI) YAQISET BCE JJIEMEHTHI, B KOTOPBIX
3HAYEHHME TOJIS CI0KHOCTh TUCITUILIUNHBI OOJIbIIE 5.

2. Onumute GYHKIUIO, KOTOpas W3 KOHTeWHepa VECtOor, XpaHAIIETro JaHHbIC
tina YcneBaeMocTh (1ojst: 1D, Ha3BaHWe AUCHMIUIMHEI, OIICHKA, CII0KHOCTh
JUCHUIUINHBI) (POPMHUPYET HOBBIM vector, B KOTOPOM BCE 3JIEMEHTHI UMEIOT
OLICHKY «5» U YPOBEHb CI0KHOCTU 0OJIbIIE «4).

3. Omumure QyHKIUIO, KOTOpas OWHApHBIA  Gdalna  CTPYKTYp THIA
Yceneraemocts (mosist: 1D, Ha3BaHWE AMCHUILUIMHBI, OIEHKA, CIOXHOCTh
JUCLUUIUIMHBI) COPTUPYET N0 YOBIBAHUIO 3HAUECHHUS TIOJIS CIIOXKHOCTh
JIACIMITINHEL.

MakcuMalibHO BO3MOXKHOE KOJIMUECTBO 0asuioB 3a 3anauy |l vactu — 3 Ganna.
Jlst monmyueHus 3a4eTa HeoOXoAuMo Ha0paTh He MeHee 15 6arnosB.

3 Oama:

OTBeT  JEMOHCTPHPYET 3HAaHHE M  KOPPEKTHOE  HCIIOJIb30BAHHUE
TEOPETUYCCKOT0 MaTepHalla U YMEHHE COCTABIATh alropuTMbl. MiMeeTcs mosHOE
BEpPHOC PEIICHUE 3a]]a4H, BKIIOYAIOIISe IPABUIIHHBIA OTBET.

2 Oauna:

OTBeT  ACMOHCTpUPYET 3HAHWE W  KOPPEKTHOE  HCIIOJIh30BaHUC

TEOPETUYECKOr0 MaTephajia W yMEHHE COCTaBJATh alrOpUTMbI. PelieHue He



COAEPKUT (hakTUYeCKuX OomHOOK. B pemennn numerorcs HeBepuslie 3anucu /NI
CUHTAKCHYECKHE OIINOKH.

1 Gamn:

OTBeT  NEMOHCTPHpPYET 3HAHWE U  KOPPEKTHOE  HCIOJIb30BaHHE
TEOPETUYECKOr0  MaTepuana. PemieHne  COAEPKUT  aIrOPUTMHUYECKUE |
CHUHTaKCHUYECKHE.

0 6asoB:

Pemienne  comepKUT — CYUIECTBEHHBIE  alNTOPUTMHUYECKHE  OIIMOKH,

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

V. Yue6Ho-MeTOoqU4YecKOe U HHPOPMAIIMOHHOE O0ecniedeHUe TUCHHUILTUHBI
1) Pexomenpyemas urepatypa

a) OcCHOBHas UTEparypa
. 3otkun, C. II. [IporpamMmmupoBanue Ha si3bike BbICOKOTO ypoBHsi C/C++ : ydyeOHOe
rocobue / C. I1. 3otkun. — 3-e m3a. — Mocksa : MUCHU — MI'CY, 2018. — 140 ¢c. —
ISBN 978-5-7264-1810-0. — Tekct : osmekTponHbli // JlaHb : 3J€KTpOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/108512. — Pexwm
JIOCTyTA: JUIsl aBTOPU3. IIOJIb30BATENIEH.
. Konoga, E. A. Anroput™msbl 1 iporpaMmel. 31k C++ : yaedHoe mocoone / E. A. Konona,

I'. A. Ilomnaxk.

5-e m3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 384 c. — ISBN
978-5-8114-5431-0. — Tekcr : anekTpoHHbI / JlaHb : 3NIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/140730. — Pexum pocryma: uis
aBTOPHU3. MOJIb30BATENEM.

. bapkos, 1. A. OO0BEKTHO-OpUEHTUPOBAHHOE MporpaMMupoBaHue : yuebnuk / M. A.
bapkoB. — Cankr-IlerepOypr : Jlanb, 2019. — 700 c¢. — ISBN 978-5-8114-3586-9. —
Tekcr : snexTpoHHbli // JlaHb : 21eKTpoHHO-OMONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/119661. — Pexxum mocTyma: it aBTOPH3. MOJIb30BATEIICH.

. bensixo, C. JI. OcHOBbI pa3paboTku mporpamm Ha si3pike CH+ it cuctem

uHpOPMAIMOHHOM Oe3omacHocTH : yueOHoe nmocooue / C. JI. bensiko, A. B. boxkeHIok,



M. B. Ilerpsiea. — Pocro-na-/lony : FOOY, 2020. — 152 c. — ISBN 978-5-9275-

3521-7. — Tekct : 3neKTpoHHBIN // JlaHb : AMEKTPOHHO-OMOMMOTEUHAs] CUCTEMa. —
URL: https://e.lanbook.com/book/170335. — Pexum pgocTyma: Juis aBTOPHS.
IIOJIb30BATEIIEH. .

0) JlononHuTeNnbHAS IUTEpaTypa

. ®puaman, A.JL. S3bik mporpammupoBanus Cu++/ AJI. @punman. - U3a. 2-e, ucnp.
- Mockga : Untepuer-Yuusepcuter Undopmannonnsix Texnonoruii, 2004. - 262
C. - (OcHoBbl uH(popMaImoHHbIX TexHoJoruil). - ISBN 5-9556-0017-5 ; To xe
[DMeKTpOHHBII pecypc]. — Pexxum JOoCTyma:
http://biblioclub.ru/index.php?page=book&id=233058

. S3p1Iku mporpammupoBanus: yueoHoe mocooue / O.JI. I'omuupina, T.JI. IlapTeika,
N.N. Tlomos. - 2-e u3m., mepepad. u gom. - M.: ®opym, 2010. - 400 c.: un.; 60x90
1/16. - (Ilpodeccuonanproe obpazoBanue). (neperier) ISBN 978-5-91134-442-9.
Pexxum moctyna: http://znanium.com/go.php?id=226043

. Kaypman B.III. S3pikm  mporpammupoBanus. KoHUENUMM U HPUHIIMIIBI
[OnexTponnslii pecypc] / B.I. Kaypman. — DinekTpoH. TEKCTOBBIE JaHHbBIE. —
Caparos: [IpodobpaszoBanne, 2017. — 464 c. — 978-5-4488-0137-2. — Pexum
noctyma: http://www.iprbookshop.ru/64055.html

. ManunoBckas E.A. fI3biku nporpamMmmupoBanusi. Yacts 1 [DiekTpoHHBIN pecypc] :
naboparopHsblil npaktukyM / E.A. ManunoBckasi, P.A. PeickanieHKO. — DJIEKTPOH.
TekcToBble naHHble. — CraBpononb: CeBepo-KaBkaszckuii  (enepanbHbIi
yauBepcutet, 2016. — 103 c. — 2227-8397. — Pexum pgoctyma:
http://www.iprbookshop.ru/69449.html

. Crpayctpyn b. S3sik mporpammupoBanuss C++ s mpodeccHOHATOB

[DnmexTponnsiii pecype] / b. Ctpayctpyn. — 2-¢ u3f. — DIEKTPOH. TEKCTOBBIC
nanueie. — M. : HWarepuer-YuuBepcuter Hudopmarmonnsix TexHomorui
(UHTYUT), 2016. — 670 c. — 2227-8397. — Pexum pocryna:

http://www.iprbookshop.ru/73737.html
. 3aJaYHUK-NIPAKTUKYM IO  OCHOBaM  MPOrPAaMMUPOBAHUA  [DJIEKTPOHHBIN

pecypc]: yue6Hoe nocobue no kypcy «Mudopmarukay/ H.M. Amenuna [u ap.].—


http://znanium.com/go.php?id=226043

OJNEeKTpOH. TeKCToBble naHHble.— PoctoB-Ha-Jlony: IOxHbIll denepanbHbIT
YHUBEPCUTET, 2009.— 192 Cc.— Pexum
nocryma: http://www.iprbookshop.ru/46954.html.— 9BC «IPRbooksy»

. Kayr Honanen OpBuH. MckycctBo mporpammupoBanus : [Ilep. ¢ anrm.]. T. 1:
OcHoBabie anroputMsbl / Kayt Jlonansn DpsuH; Jonansn 3. Kayt; [log obmr. pen.
1O. B. Kozauenko. - 3-¢ u3z. - Mocksa u jp. : Bunbsmc, 2004.

. Kayr Honanen Opsun. HUckycctBo mporpammupoBanus: [Ilep. ¢ anmrn.]. T. 2:
[Tonyuucnennsie anroput™mel / Kayt lonansg DpsuH; Jonansn 3. Kuyt; [Tog o61m.
pen. 0. B. Kozauenko. - 3-¢ u3na. - Mocksa u 1p. : Bunbsamc, 2003.

. Kuyt lonanen OpBuH. HckyccrBo mporpammupoBanus : [Ilep. ¢ anrm.]. T. 3:
CoptupoBka u nouck / Kayt Jlonansg Opsun; Honansn O. Kuyt; Ilox obmr. pen.

1O. B. Ko3auenko. - 2-¢ u31. - Mocksa u ap. : Bubsimc, 2003.

10.loporoB B. I'. OcnoBbl nporpammupoBanus Ha s3eike C: YueOHoe mocobue /

HoporoB Bukrop ['eopruesuu, [loporoBa Exarepuna I['eoprueBna, Iarapuna
Jlapuca I'enHanbeBHa. - MockBa; MockBa: U3znmarensckuit [Jom "®OOPYM":

Mzparensckuii Jom "MHO®PA-M", 2011. - 224 ¢

2) IlporpammHuoe obecrieueHne
a) JIureH3noHHOe MPOrpaMMHOE 0OECTICUeHHE
o Kaspersky Endpoint Security 10 nis Windows — AKT Ha iepenady npas a
[TK545 ot 16.12.2022.
0) CB000OaHO pacnpocTpaHsieMoe MPOrpPpaMMHOe obecrevyeHmne
e Adobe Reader XI
e Any Video Converter 5.9.0
e Google Chrome
e WinDjView 2.0.2
3) CoBpemenHble Tpod)eCCHOHATIbHBIE 0a3bl JaHHBIX M HH(POPMAIMOHHBIC
CIIpaBOYHBIC CUCTCMbI
1. OBC «ZNANIUM.COM» www.znanium.com ;
2. ObC «FOPAUT» www.biblio-online.ru ;



http://www.iprbookshop.ru/46954.html.—
http://www.znanium.com/
http://www.biblio-online.ru/

ObC «YHuBepcurerckas oubnmoreka onnaita» https://biblioclub.ru/ ;
SBC IPRbooks http://www.iprbookshop.ru /;

OBC «Jlanb» http://e.lanbook.com;

5bC BOOK.ru https://www.book.ru/

3BC TeI'Y http://megapro.tversu.ru/megapro/Web

© N o g~ W

Hayunast onexkrponnass Oubimoreka eLIBRARY.RU (nmoammcka Ha

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

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

4) [lepeyenp  pecypcoB  MH(MOPMAIMOHHO-TEIICKOMMYHHUKAIMOHHON  CETH
«HTEpHETY, HEOOXOANMBIX [T OCBOCHUS JUCIUTLIAHBI

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 - Axanemust Microsoft:

CTpyKTyphl U aIrOpUTMbl KOMITBIOTEPHOM 00paOOTKM JaHHBIX: ABTOpHI: [ anmHa
Banbikuna, Tarbsina CyHaykoBa

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

E.Anroputmuzaims. Beengenne B s3bIk  nmporpammupoBanuss C++ / U. E.

benoniepkoBckas, H. B. I'anuna, JI. FO. KaraeBa; N.E. 2-e u3n., ucrnp. - Mockaa :

Hanmonaneueiii OtkpeiTeiid YHUBEpcuTeT « MHTYUT», 2016.
http://www.intuit.ru/studies/courses/12181/1174/info - CemxBuxk P.

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

Hanmonanmeneiii Otkperteiii YHUBEpeuTeT « MHTYUT», 2016

VI. Meroauueckue MaTrepuajbl [Jisi 00y4YalOIIMXCA 1O OCBOEHHIO
JUCIUATUTHHBI

Memoouueckue pekomenoauuu noO OpP2AHUIAUUU CAMOCHIOAMENbHOU
pabomul cmyoenmos

[Tporiecc W3ydeHUs MUCIUIUIMHBI BKJIIOYACT JICKIIMOHHBIC, J1abOpaTOpHBIC
3aHSATHS U CAMOCTOSITEIIbHYIO paboTy cTyneHTa. Bo BpeMs o0O0ydeHHs MpUMEHSIETCS

KOHTAaKTHasA TCXHOJIOTHA  IIPCIIOdaBaHUs (38, HCKIIOYECHUEM CaMOCTOATEIBHO


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

U3y4aeMbIX CTyleHTamMu BomnpocoB). [Ipu mnpoBeneHuM 3aHIATUH NpUMEHSETCA
MMUTALMOHHBIA MOJIXO0J (aHAIW3 KOHKPETHBIX CUTYalMil), KOIrJa IMpernoaaBaTeieM
pa3Oupaercss Ha KOHKPETHOM MpuMepe NpoOieMHasi CUTyalusi, BCE IIArd peIieHUs
3a7a4M CTYJEHTaM JIEMOHCTPHUPYIOTCA MpPU MOMOUIM MYJIbTUMEIUIMHON TEXHUKH.
3aTeM CTyJIEHTbl CaMOCTOSATENIHO PELIAlOT AHAJIOTWYHbIE 3a1aHusd. Tak ke mpu
NPOBEJICHUN 3aHATUI MPUMEHSETCS YaCTUYHO-TIOMCKOBBIA METOJ: CTYACHTBI
OCYILIECTBIISIIOT MOUCK PEIICHUs MMOCTaBIEHHOM 3a1aud. [Ipy 3TOM MoCTaHOBOYHBIE
3a1a4M OMUPAIOTCS HA y’KE UMEIOIINECS Y CTYICHTOB 3HAHUS U YMEHUS, TI0JTyYEHHBIE
B INPEALIECTBYIONMX TeMaxX. Ha 3aHATHAX MPaKTHKYETCsl BBINOJIHEHUE 3aJaHUi B
MaJlbIX rpynax, MMCbMEHHbIE pa0OThI, MPUBIIEKAIOTCS pecypebl cetn Mutepret. Kype
NPEAyCMaTPUBACT BBINIOJIHEHHE TECTOB, KOHTPOJBbHBIX U CaMOCTOSATENIbHBIX paloT,
JOMAIITHUX 3a/IaHAM.

CamocTosiTenbHass paboTa CTYAEHTOB B paMKax JaHHOM JUCLMIUIMHBI B
OCHOBHOM COCTOWT B IOJIrOTOBKE K NMPAKTUYECKUM 3aHATUAM U paboTe C pa3HbIMU
UCTOYHUKaMHU. OCBOEHHIO y4€OHOIro MaTepraia OOJIbIIYI0 TOMOIb OKAXKET JTUYHBIN
TBOPUYECKUI MOAXOJ, CBS3aHHBIA C JOMOJHUTEIBLHBIM MIPOCMOTPOM MaTepuayia Mo
OTIEJIbHBIM TEMAM.

CamocTosiTenbHas paboTa sSBIIseTCS HEOOXOUMOI Ha BCEeH CTausIX U MPHU BCEX
dopmax u3yueHHs mpeaMeTa. BadkHO MOMHMTBH, YTO Yachl AJIi CaMOCTOSITENLHOMN
pa®oThl, M3 BCEro o0ObEMa BPEMEHH, 3aTPAYCHHOrO0 Ha AMCLUUIUIMHY, OyayT
NPEBOCXOAUTH UHbIE BUIbI Pa0OT.

Pexomennyercss HeMeJIEHHO OOCYXXJaTh JiIOObIE€ BO3HHKILIME B IPOLIECCE
00y4YeHHsI BOIIPOCHI, TPOOJIEMBI U HEICHOCTH C MIPEIOIaBaTeNIeM, He OTKJIaIbIBast 3TO
00CYXJIeHHE O KOHTPOJbHON TOYKH. [IpOKOHCYNIBTHpOBATHCS C IpenojaBaresieM
MO>KHO BO BpEMsI U OCJIE 3aHITUM, BO BpEMsI KOHCYJIBTAIM, a TAKXKE 110 AJIEKTPOHHOM
II0YTE ¥ B IMYHOM KaOWHETE DIIEKTPOHHOI 00pa3oBaTebHoi cpeabl (LMS).

Cnucok Bonpocos Kk 3auery 1 Kypc 2 cemecTp

1. Tunsl anroput™MoB. CrioCOOBI OMMCAaHUS aJTOPUTMOB.
2. ba3oBrbie omneparuy U 6a30BbI€ KOHCTPYKIIUU.

3. CTpyKTypHOE MpOorpaMMHUpPOBaHHE.



4. Hucxopsiiee 1 BOCXOIAIIEe TPOCKTUPOBAHUE aJITOPUTMOB.

5. CtpykTypa nporpaMmsl Ha si3bike Cu.

6. Bripaxenus B si3bike Cu.

7. Onpenenenue aropuTMa U IpOrpaMmal.

8. [IpocTbie TUTIBI TaHHBIX s3biKa CH.

9. [IpeobpazoBanue TUIOB B si3bike CH.

10. Omnmcanne maccuBOB Ha si3bike CH.

11. Omnucanue QyHkiui Ha s3b1ke CH.

12. CranmapTHble GYHKITUU I CTydYalHBIX TEHEPAITMH YUCET.

13. Crangaptasie GyHKIMYU s3b1Ka CH, peHa3HAYCHHBIE JIJIs1 00pabOTKH CTPOK.

14. Cranpaptabie GyHKIUU s3bika CH 11 ONIpeieNIeHUs TEKYIEro BpeEMEH! U
JIATHI.

15. CocrtaBHbI€ TUIIBI IAHHBIX B si3bIKke CH.

16. VYkazarenu B si3bike Cu.

17. CtpykTypsl JaHHBIX B si3bIke CH.

18. [Ipou3BOJHBIEC TUIIBI: CCHUIKH U YKA3aTEIH.

19. Bwunas! ykazareneit. Maunmanu3anus ykazateneid. AapecHas apudmeTuka.
Onepanuu ¢ yka3zaTeisaMu.

20. Jlunammueckoe pacnpenencaue namsaru. @yukiuu malloc () u free ().

21. JlmHamMu4YecKoe pacmpenesieHue aMsTH.

22. BeineneHue u 0ocBOOOXKACHUE TUHAMHYeCcKON maMsaTu. Oneparuu new u delete.

23. VYTedka mamsaTH

24. Tlpumepsl paboOTHI ¢ MacCUBaMU. J[nHaMUYECKIE MaCCHBHI.

25. CBsI3b MAaCCHBOB C yKa3aTeJsIMU. Pazmuyust MexX 1y MacCUBaMH U YKa3aTEJSIMU.
MHoroMepHbIe MacCHBBI. JIHHAMUYECKHEe MHOTOMEPHBIC MAaCCHUBHI.

26. BBOJ 1 BBIBOJT MACCHBOB.

27. OCHOBHBIE MPUEMBI 1 METOJIbI 00PaOOTKHA MAaCCHUBOB.

28. CrocoOblI ITOMCKa JaHHBIX B MACCHUBE.

29. CrnocoObl COPTUPOBKH JTAaHHBIX B MACCHUBE.



30. MaccuBsl ykaszareneil, ykaaTeian Ha yKa3aTean, MacCUB yKa3aTelnen Ha
(bYHKINH, CIOXKHBIE OOBSBICHHUS.
31. Vkazarenb Ha pynkuuto. Callback (pynkius oOpaTHOTrO

BBI30Ba) B IIporpammupoBanud. [Ipumepsr ncnonszoBanwms B C/C++.

32. Crpoxu B ctuiie C. [lonarue ctpoku. Mannmanuzanus ctpok. @yHKumu 1is
paboThI CO CTPOKAMH.
33. [onstue pynkuuu. CpencTsa opraHU3aIfy MOANPOTrpaMM U QYHKIIUHN B SI3bIKE
Cu. JlokanbHble ¥ cTaTUYECKUE TEpeMEHHbIE (PYHKIUI. APryMEHThI
1o yMo4anuro. OCOOEHHOCTH Mepefadyn napaMmeTpoB B QyHKIMIO. BbI30B
(GyHKUMIA 110 3HaYeHu10. BbI30B PyHKIMI 1O CChUIKE U MO yKa3aTeno. Bo3spar u3
byHKIHA.
34. Ileperpy3ka GyHKITHI.
Cnmcoxk BONpPoOCOB K 3a4eTy 2 Kypc 4 cemecTp
1. IMonsitue notoka u (aiina. J[BouuHbie U TEKCTOBBIEC MOTOKHU. PaboTa ¢
moToKamu cpenctBamiu si3bika C. OyHkumu 1715 paboThl ¢ (aitiaMu.
2. [lonsitue motoka u aitna. JIBoM4HbIE U TEKCTOBBIE MOTOKU. PaboTa ¢
MOTOKaMU cpesicTBaMH si3bika C++. @yHKIUU A1 padboThI ¢ Qailinamu.
3. [lonsarue u padota co cnuckom. OTHOHATIPABICHHBIN U
JIByHAIIPABJICHHBIN CIIUCKH.
. [lonsiTue u paboTa ¢ TBOUYHBIM JIEPEBOM.
. [lonsitTue u paboTa co CTEKOM.

. [TonsiTue u padota ¢ ouepepio.

~N o o1 b~

. STL - Konteitnepst STL (BexTop, NBYCBSA3HBIN CIIHCOK, MHOKECTBO,
KapTa (0ToOpaxxeHue), IBYCTOPOHHsS odepenb) tepatopsl. AIropuTMbl
STL.

8. Ocnosublie koHneniuu OOII. TlorsTus knacca u o6bekTa. AGCTpaKITHsI.

WNukancynsuus. Hacnenoanue. [lomumopduzm. Mertoapl, 1aHHbIE U

cBoiicTBa. OrpaHnyeHure JocTyna K MoJisiM Kiaccam.

9. Knaccel. MeTonst u nosst (anHbie) kiaccoB. O0bsiBneHue kinacca B C++.


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

10. Pa3zrpanmuenue qocTyna K MOJIsIM M METOJIaM Kitacca (CrernupuKkaTopsl
noctymna). UaTepderic u peanuzaius Kiacca.

11. Knaccsl: GyHKIMH-YIEHBI, KOHCTPYKTOPBI U IECTPYKTOPBI. CIIUCKU
WHUTIAATTN3AIHAH.

12. KoHcTpyKTOpHI U 1eCTPYKTOPHI. [leperpy3ka KOHCTPYKTOPOB.
(Konctpykrop no ymonyanuto. KOHCTpYKTOp KOUPOBaHMUS.
KoHcTpykTOp € aprymeHTaMn)

13. Knaccel: Ykazarens this. JIpy3ss kiacca. J[py>keCTBEHHBIEC KIacChl U
¢yukiun. Cratudeckue nanHbie 1 Metoel. OcobenHocTu. O6MIacTh
npumeHenus. [Ipumep.

14. Bnoxennsie knaccol. Kommosumus.

15. IlaGnoHbI K1acca: ONpeaeiCHUE U MHCTaHIIMMPOBaHUE.

16. Kunaccel: meperpy3ka QyHKIUM. eperpy3ka omnepaTopoB.

17. Ileperpy3ka OMHApHBIX ONEPATOPOB

18. Ileperpy3ska omepaTopoB OTHOIICHUS U JJIOTHYECKUX OTIEPATOPOB

19. Ileperpy3ska yHapHbix oneparopos [leperpyska omneparopa
MIPUCBAaNBAHKS M HHICKCA MACCUBA

20. Kunaccer: [Ipunnun nacinenoBanust B OOIL. BapuanTsl HacneoBaHusl.
[Tybnuunoe HacneqoBaHue. 3alUIIICHHOE HACIeOBaHUE. 3aKPhITOE
HacienoBaHue. Mepapxus KiaccoB

21. Knaccel: BUpTyasibHbIe (DYHKIIMHM U a0CTPAKTHBIE KIACCHI.

22. O606mennoe nporpammupoBanue. llladnonsr pynkuumii. [IabmonabIe
onepatopsl. [11aGnonb! KiaccoB. [TapameTps! 111a0J0HOB, HE SBIISIOITUECS
TUTIAMU.

23. Tlomumopdu3sm, ero OCHOBHBIC MPOSIBJICHUS, MEXaHU3MBI
HCIIOJIH30BAHUS.

24. TloHsTHE paHHETO U MO3THETO CBSI3bIBAHU.

25. MHcmonp30BaHKME BUPTYAIBHOTO MEXaHHU3Ma JIJIS Peasiu3aliiy IPHHIIUIIA
noymmMoppuzma.

BOITPOCBHI K OK3AMEHY 2 kypc 4 cemecTp



1. Ocob6ennoctu s361k0B C 11 C++. McTopusi co3aanus s3bIKOB.

2. Tumibl manHbIX B si3b1ke C++. Pasmeps! qanabix. [Ipumepst. [lepemennsie.
Koncrantsl. [Ipumepsl. [lepemennbie, 0COOEHHOCTH OMHCAHUS
UICHTU(HUKATOPOB.

3. O6nacTh BUAMMOCTH NEPEMEHHBIX U BpeMs KU3HU 00HEKTOB. JIOKabHbIE U
riobabHbIe IepeMeHHbIe. Kitacchl mamsTi.

4. YuapHble, OMHapHbIC, TepHapHas omepauuu B si3bike C++. Paznmuunbie Buabl
orepaTopa MpUCBauBaHUS.

5. Oneparopsl. (apudmMeTHIecKre, MHKPEMEHT U AekpeMeHT, Sizeof). [Ipuoputer
omnepannii 1 O4EPEAHOCTb BEIYUCIIEHUMN.

6. OnepaTtopsbl (JIOTUYECKHE, YCIOBHBIC BEIPAKEHHUSI, IOOUTOBBIC OTICPALINH).

7. CTpykTypa nporpaMmsl Ha sizbike C++.

8. BriBo Ha sKkpaH u BBOJ C KiaBuaTypsl B si3bike C. @ynkuuu printf() u scanf().
Monudukaropbl TOUHOCTH, BBIPABHUBAHHE.

9. BriBo1 Ha 3KpaH ¥ BBOJ C KJIABHATYPHI B si3bIke C++.

10. YcnoBuble omepatopsl B C++. VYmpamisionue CTPYKTYpbl: HHCTPYKIIUU
u Onoku, koHctpyknus if-else, if-else-if, switch.

11. bBa3oBble KOHCTPYKIIMH CTPYKTYpHOTO miporpammupoBanus C++. Oneparopsl

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

12. ba3oBble KOHCTPYKIIMH CTPYKTYpPHOTO IiporpammupoBanus C++. Omepartop

nukia for B C++. Biio)xeHHbIE [IUKIIBI.

13. Ympasastoniie cTpyKTypbl: HHCTpYKIuu break, continue, goto.

14. TlonsiTe MaccuBa KaK CTPYKTYPUPOBAHHOTO TUMA JaHHBIX. OJHOMEpHbIE U
JIBYMEPHBIEC CTATUYECKUE MACCUBBI: OOBSIBICHUE, MHUITUATN3AIMS, BBO] / BHIBOJ
AIIEMEHTOB.

15. CopTupoBKa MacCuBa METOIOM ITy3bIpbKa U METOJIOM BHIOOpA.

16. YkazaTenu: TOHSTHE, NMPUMEHEHHE, ONMUCAHWE, WHUIMAIM3anus. AnpecHas
apumeTHkKa.

17. Junamuueckoe pacnpeneneHue mnamsatd B sa3bike C.  Boinenenue u

0CBOOOXKIeHHE AMHAMU4ecKoi mamsatu. @ynkuuu malloc () u free ().



18. Jlunamuyeckoe pacrpeneneHue TMaMaTd. BelneneHne u  OCBOOOXKICHHE
nuHaMudeckor mamsatu. Oneparuu new u delete. YTedka mamsiTu.

19. Muuamuueckue maccuBbl. CBsI3b MACCUBOB C yKa3aTensiMu. Paznuuus Mexay

MaCCHBaMH M YKa3aTEISIMHU.

20. MHuoromepHbie MacCUBbI. JIMHAMUYECKHE MHOTOMEPHBIE MACCUBBI.

21. C-ctpoku: 00bsIBICHNE, UHULIMATIM3aIMs. Pa3Melienue CTpoku B
nuHamMudeckol mamsatr. OyHknuu BBoja-BeiBoga C-ctpok: getchar(),
putchar(), getch(), getche(), scanf(), printf(), gets(), puts(). Metozs getline u
get kiacca istream.

22. Onepanuu co crpokamu: strcpy( ), strepy( ), strcat( ), strlen(), stremp(),
strchr(), strstr().

23. MaccuBbI CTPOK: 0OBSIBIICHNE, MHUITMATIN3AIINS, BBOI-BBIBO. CTaHIapTHHIE
byHkun oudmoreku <ctype.h> mns padbotel ¢ cumBosamu: isalnum( ),
isalpha(), iscntrl( ), isdigit( ), isxdigit( ), isgraph( ), isprint(), ispunct( ),
isspace( ), islower( ), issupper( ).

24. [lonsarue pyukuuu. Haznauenue ¢pyHkiuid, Buasl GyHkiuid. OcoOeHHOCTH
¢ynkuuii B s13b1ke C.

25. O0bsBNeHUE U onipeneneHre GyHkiui. Boi3oB Gynkiuii. Bo3Bpart 3HaueHui.
[IporoTunsl pyHKIHI.

26. ®opmainbHbBIe U haKTUIECKHe mapaMeTpsl. JIokanbHBIC U TII00ATBHBIE
nepemeHHbie. O01acTh BUAMMOCTH (DYHKITUH.

27. OcobeHHOCTH TIepeaun mapaMmeTpoB B GyHKu0. [lepenaya mapamMeTpoB 1o
3HAYCHHUIO M 10 CCHIIKE.

28. ®ynkuun B C++: MaccuBbI (OJHOMEPHBIN 1 MHOTOMEPHBIN) KaK MapaMeTphI
(GyHKUIHH.

29. [TapameTpsl CO 3HAYEHUSMU IO YMOT4YaHUI0. PexypcuBHBIE PYHKITHH.

30. [ToncraBnsiembie Gpynkiuu. [lepesarpyska GhyHKITHN.

31. [lTaGoHb! PYyHKIMIA: HA3HAYCHHE, OTIMCAHUE U BHI3OB.

32. CTpyKTypbl: OTUCAHUE, OTIPECIICHIE, OOBSIBICHHIE IIEPEMEHHBIX

CTPYKTYpHOro Thna. J[ormycTrmbie BCTPOCHHBIE OIEpallii HAJl CTPYKTYPaMHU.



33. Maunmanu3anus nepeMeHHbIX CTPYKTYPHOTO THIIA U MacCUBa CTPYKTYP.

Omneparopsl qoctyna. [lepenada ctpyktyp QyHKIUAM.

BOITPOCHI K OK3AMEHY

1. @aitnosas cucrema B C. bunapHsiil motok. OTKpbITHE U 3aKphITHE (Daiia.
PeXuMBbI OTKpBITHS U UX Ha3HaUeHHe. UTeHue U 3aruch B OMHAPHOM pexXUME.
dyuxmuu rewind( ), fseek( ), ftell().

2. Daitnosas cuctrema B C++. IToroku ifstream, ofstream, fstream. OtkpeiTre u
3aKkpeITHE (haiina. PexKUMBI OTKPBHITHS M MX Ha3HAYCHUE.

3. UTeHue u 3anuch TEKCTOBBIX (haiiinoB. OCHOBHBIE HYHKITUHN pabOTHI ¢ (halaamu:
get(),put(), getline( ), gcount( ), ignore( ), peek( ), putback( ), flush(),
write( ), read( ), seekg( ), seekp(), seek( ), tellg(), tellp().

4. lnHaMU4YeCKHe CTPYKTYPhI TaHHBIX: ONMMCAHUE, OCHOBHBIC MOHATHUSA,
Kiaccudukanusa. DIeMeHT JUHAMUYECKON CTPYKTYPBHI.

5. OnHOHaMNpaBIEHHBIE CIIUCKU: CTEK U ouepeb. DopMUpOBaHUE CITHCKA,
n00aBJICHNUE U yIalIeHuEe AIIEMEHTOB.

6. OgHOHaMpaBIEHHBIN TMHEHHBIN CIIUCOK: (HOPMUPOBAHHE CITUCKA, TIOUCK T10
KIIIOUY, T0OABJICHUE U BCTaBKA PJIEMEHTOB, YAAJICHHUE SJIEMEHTOB 110 KIIIOUY.

7. JIByHampaBiIeHHBINA JMHEHHBIN CIUCOK: (POPMUPOBAHUE CITUCKA, TTOMCK TIO
KJIIOUy, 100aBJI€HUE U BCTaBKa 3JIEMEHTOB, YJAJICHUE 3JIEMEHTOB O KIIOYY.

8. bubmoteka STL. [lonsTHe KOHTEHHEPa, AITOPUTMA, UTEPATOPA.

9. bubmmoteka STL. KonTeltHepHbIe KJ1acChl — KPAaTKOE OMHCAHHUE.

10. bubmuoreka STL. Bextopbl: 00bsIBIICHHE, ONTEpaTOPhI, PYHKIMH-UICHBI: SiZe(
), begin( ), end() , push_back( ), insert( ) u erase( ), OCHOBHBIE aJITOPUTMBI:
count( ) uau count_if( ), remove( ), remove_copy( ), replace copy( ), copy( ),
reverse( ),fill(), fill_n(), adjacent_find( ), merge().

11. . KoHreliHepHbIi Kiaacce String: KOHCTPYKTOPHI, OTIepaTophbl, KOHKATCHAIIN,
GbyHKIIMU-YJIeHBI Kiacca String: assign( ), append (), insert( ) u replace( ),
erase( ), find( ) u rfind().

12. lepeBbsi. OcHOBHBIE MOHATHUSA. TEPMUHOIOTHUA.



13. JIBonuHbIE TepEBhs: OCHOBHBIE OMPECIICHHS, ONTMCAHNUE BEPIITUHBI, TEPEBHS
MUHHUMAJILHON BBICOTHI, 00XO0]T IepeBa.

14. [lepeBo noucka. [locrpoenue nepeBa noucka. Cxema noucka, 100aBICHUS U
yIaJICHUS DJIEMEHTOB.

15. Ocnognsie kouuenuu OOII. ITonstus kinacca u o0bekTa. AGCTpaKIys.
Nukancynsanus. Hacnenoanue. [Honmumopdusm. MeTtonpl, JaHHBIEC M CBOHCTBA.
OrpannyeHue J0CTyna K MOJISIM KJlaccaMm.

16. Kimaccel. Metosbl 1 noJis (naHHbie) kiaccoB. OObsBiIeHUE Kiacca B C++.

17. Pa3rpannueHue 10CTyIa K MOJSM U METo/1aM Kiacca (crenupruKaTopbl
noctyna). UaTepderic u peanuzaius Kiacca.

18. Kimaccer: ¢pynknuu-aieHsl. KOHCTpyKTOpBI U AecTpyKTOpHl. [leperpyska
KOHCTpYKTOpOB. (KoHCTpyKTOp MO yMomdaHuto. KOHCTpYKTOp KOMTMPOBaHUSI.
KoHcTpyKkTOp € aprymMeHTamMu)

19. Kimaccwr: Ykazatens this.

20. Ipy3ss knacca. [IpyXecTBeHHbIE K1acChl U (DyHKIIUU.

21. Cratnueckue nanHbie 1 MeToibl. OcobeHHocTH. O0IacTh MPUMEHEHHUS.
[Ipumep.

22. BzaumopeicTBus Mex 1y o0bekTaMu Ki1accoB. KoMrosuius. Arperarusi.
Accornuanusi.

23. Bnoxennsie kinaccsl. KoMmmosumms.

24. [11abmonbI KJ1acca: onpeieIeHue U NHCTAaHITMUPOBAHHE.

25. Knaccel: meperpy3ka (pyHKIIHA. Teperpy3ka OonepaTopoB.

26. Knaccer: [Tpuanun nacnenoBanus B OOIL. BapuanTsl Hacie1oBaHMs.
[TybnuuHoe HacneoBaHuE. 3alTUIIICHHOE HACTIEA0BaHHE. 3aKPhITOEC
HacjenoBanue. Mepapxus Ki1accoB

27. Knaccol: BUpTyaibHbIe (YHKIIMA U a0CTPAKTHBIE KIACCHI.

28. O6006mennoe nporpammupoBanue. [lladmons! pynkmmii. [llabmorHbIe
onepatopsl. [11a60HbI Ki1accoB. [TapaMeTpsl 111a0JI0HOB, HE SBJISIIOIIUECS
THIIAMH.

29. [TonumopdusM, ero OCHOBHbIE TTPOSBIICHUSI, MEXaHU3MbI UCIIOIb30BAHU.



30. Mcnonp30BaHue BUPTYaIbHOTO MEXaHU3Ma ISl peali3alliy MPUHIIUIIA

noyimMopdusma.

Bonpocekl 1JI1 KOHTPOJBbHBIX TECTOB H CAMOKOHTPOJISI

1. Yro onpenensier kinacc? YeM obnuyaeTcs Kjaacc oT 00bekTa?

2. MoxHO 111 OOBSABIATh MacCHB O0OBEKTOB? A MacCHB KJIacCOB?

3. Pazpemaercs nu 0OBSABIATH yKazaTelb Ha 00bEKT? A ykaszaTesb Ha Kiacc?

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

5. Kak Ha3bIBaeTCs HCMOIB30BAHUE OOBEKTA OJTHOTO KJlacca B KAUeCTBE TOJIs
Ipyroro kmnacca?

6. SIBnsercs m cTpykTypa Kitaccom? YeM Kirace OTIM4aeTcs OT CTPYKTYpbI?

7. Kakue kimoueBbie cioBa B C++ o003HauaroT kiacc?

8. OOBSICHUTE MPUHLIUI UHKATCYJISLUH.

9. Uto Takoe KOMIO3UIuUA?

10. Jlyis yero uCnoib3yr0TCs KIIFOUEBBIE CiioBa public u private?

11. Mo>xHO 71 KCTI0JIb30BaTh KIIFOUYEBKIE clioBa public u private B ctpykType?

12. CyiecTByIOT JId OTpaHUYEHMs] HA HCIOJb30BaHUE public u private B
kiacce? A B CTpyKType?

13. O6s13aTenbHO JIn JenaTh Mo Kiacca MPUBATHBIMU?

14. Yto takoe meTon? Kak BbI3bIBAETCS METOA?

15. Moset a1 MeTo]1 ObITh IPUBATHBIN?

16. Kak onpeaenuTs METOJT HEOCPEICTBEHHO BHYTPH Kilacca? A BHE kiacca?
Yem 3T onpenesieHus OTINYar0TCs?

17. MoxHO B ME€TOZAX NPHUCBAaNBAaTh ITapaMeTpaM 3HAYEHUS 110 YMOJIYAHHIO?

18. Uto 0603HauaeTcs KIFOYEBBIM CJIOBOM this?

19. 3aueM HY>XHBI KOHCTAaHTHBIE METOABI? UeM oTinyaeTcs omnpeaesieHue
KOHCTAHTHOTO METO/1a OT OOBIYHOTO?

20. MoxeT M KOHCTAaHTHBIM METOJ BBI3BIBATHCSA I OOBEKTOB-
nepeMeHHbIX? A OOBIUHBIA METOJ — JIJII 00BEKTOB-KOHCTAHT?

21. OOBsSICHUTE IPUHITUIT TOJTUMOPhHU3MA.



22.Yto Oyner HameyaTaHo B pe3yJbTaTe paboThl CIEAYIOUICH MporpaMMbl Ha

Cut++?

class X {

public:
virtual void f() {cout << "X::f\n"; g(); }
void g() { cout << "X::g\n";}

j2

class Y : public X {

public:
void f() { cout << "Y::f\n"; }
void g() { cout <<"Y::g\n"; 1();}

2

class Z : public Y {

public:
void f() { cout << "Z::f\n"; }
void g() { cout <<"Z::g\n"; f();}

2

void P(X*px,Y*py) {

px->f(); px->g(); py->f(); py->g();
delete px; delete py;

int main() {
P(new X, new Y);
P(new Y, new 2);

return O;

Temamuka Kypcoevix pabom u memoouyecKue peKomMeHoauuu no ux
evinonnenuro (4 cemecTp)

L[eJIS{MI/I KYpCOBOT'O IPOCKTUPOBAHMS SABJIAIOTCA:



® 3aKperieHue 3HaHWH, MOJYYEHHBIX B X0JI€ TEOPETUUECKOIO U
MPaKTUYECKOTO N3yUeHUs TUCIUTUINHBI «[IporpammupoBanme
(OOBEKTHO-OPUEHTHUPOBAHHOE IPOTPAMMHUPOBAHUE)Y;

® TPUOOPETCHUE HABBIKOB IIPAKTUIECKOTO IPOTPAMMHUPOBAHHUS C
HCITOJIH30BaHNEM O00BEKTHO-OPHEHTHPOBAHHOMN TTapaIUT MBI,

® U3YyYCHHUE COBPEMEHHBIX CUCTEM MPOTPAMMHPOBAHUS U CPE TS
pa3pabOTKu OOBEKTHO-OPUEHTUPOBAHHBIX TPOTPAMM U CUCTEM;

® U3Yy4YCHHUE OTIEIbHBIX Pa3/esIOB MPEAMETHON 00J1aCTH, HE BOIIEIIITNX
B IIPOTpaMMy TEOPETHIECKOTO 00ydeHuUsI, POPMUPOBAHNE HABBIKA
noucka uHGOpMAaIMU 0 KOHKPETHON TEME, €€ aHallu3a U
WCTIOJL30BaHUS JIJISl PEIICHUS 3a1a4H;

KypcoBas pabGora mno3Bojisier cpopMHUpoBaTh CHOCOOHOCTH OYIyIIETro
CHEIUATNCTa K CAMOCTOSITEIbBHOMY PEIICHUIO MPAKTUUYECKUX 3a/1ad U WHKHEPHBIX
npoOJieM € HCMOJb30BAHUEM TEOPETUUECKUX TMOJIOKEHUN, a TakKe 3HAHUU U
YMEHUHM, TOJYyYEeHHbIX B XOA€ O0Oy4deHUuss OOBEKTHO-OPUEHTUPOBAHHOMY
IPOTPaAaMMHUPOBAHHUIO.

3ajauell KypcoBOro MNPOEKTUPOBAHUS SIBIIAECTCS pa3padOTKa UEPAPXUU TUIIOB
B 3aJlaHHOM TIpeAMETHON 00J1acTH, BKITIOYAOIIas B ceOsl:

- pa3paboTKy MoJienu KjiaccoB Ha sizbike UML;

- pa3paboOTKy aOCTPAKTHBIX KJIACCOB U UHTEP(PEICOB;

- pa3pabOTKy TECTUPYIOIIETO MPHUIIOKCHHUS;

- pa3paboOTKy JTOKYMEHTAIUU;

- IOATOTOBKY IIPE3EHTALINU.

Pa3pa60TI<a KJ1acCa I MPEACTABJICHUSA MHOKCCTBA LCJIBIX YUCCII HA OCHOBC
CBA3aHHOI'O CIIMCKaA. OnepauHH — BKIIFOUYCHHUCEC 3JICMCHTA, HCKJIFOYCHHEC 2JICMCHTA,
ITIOUCK J2JICMCHTA, O6’B€,Z[PIHCHI/IC MHOKCCTB, IIEPECCUCHNEC MHOKCCTB.
Pa3pa60TKa KJ1acCa g MpCACTABJICHUA YIIOPAAOYCHHOI'O MHOKECTBA CTPOK Ha
OCHOBC 6I/IHapHOFO AcpceBa. OnepauHH — BKJIFOUYCHHEC 3JICMCHTA, HCKIIFOYCHHUC

DJIEMCHTA, IIOUCK 3JICMECHTA, 06T>CJII/IHCHI/IC MHOXKECTB, IICPECCUCHUEC MHOKCCTB.



Cosznate mabmoH nukIndeckoit ouepeny. C moMomipo Hero o0padboTaTh BBOJ €
KJIaBUATYPBI, 3all0JIHEHNE HHPOpMAIUEH Baliel mamMsITH.

Coznate mabsoH npuoputeTHor ouepeau. [Ipu qodaBieHn HIeMeHTa B TaKytO
ouepe/ib MOPSAKOBBIII HOMEpP HOBOT'O 3JIEMEHTA ONPEEIAETCS €r0 MPUOPUTETOM. .
C nmomotpio 11adJI0Ha KJlacca CTEK HAMKMCATh MPOTpaMMy KaJbKyJISTOpP €
ONEPALUSIMHU CIIOKEHUS, BBIUUTAHUS, ICIICHUS, YMHOKECHUS, BO3BEICHHUS B
CTEIECHb.

[TocTpouTh cucTEMY KIaCCOB JIJIsl OMUCAHUS TUIOCKUX F€OMETPUUYECKUX (QUTYp:
Kpyra, KBajpara, npsiMoyrojibHuka. [IperycMoTpeTs MeToIbl AJIs CO3aHus
O0OBEKTOB, NEPEMENICHUS Ha TNIOCKOCTH, U3MEHEHHSI pa3MEPOB U BpalICHUS Ha
3ajaHHbIN yroy. Hanucate mporpaMMy, J1EMOHCTPUPYIOIIYIO pabOTy € 3TUMHU
kiaccamu. [Iporpamma nomKkHa cOaepKaTh MEHIO, O3BOJIAIOIIEE OCYIIECTBUTh
IIPOBEPKY BCEX METOJ0B KJIACCOB.

[Iporpamma «AHTIIO-PYCCKUN U PYCCKO-aHTIITMHUCKUI ClI0Bapby». «ba3za maHHBIX»
CJIOBAps JOJIKHA COJIepKaTh CAHOHUMHYHBIE niepeBoja cioB. [Iporpamma gomkHa
o0ecrneunBaTh BEIOOP ¢ TOMOIIBIO MEHIO U BBIITOJIHEHUE OJJHOW U3 CIEAYIOIINX
(GyHKLIHIA:

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

Bb16op pexxrma paboThl: aHTJIO-PYCCKUNA UM PYCCKO-aHTJIMACKUH.

BbIBOJ epeBo/ia 3aJaHHOTO aHTJIUMCKOTO CIIOBA.

BeIBOJ nepeBoia 3aJaHHOTO PYCCKOTO CIIOBA.

ba3y maHHBIX c0Bapsi peaanu30BaTh B BUJE JBYX KOHTEMHEPOB TUIIA Tap.
[Iporpamma, peanuzyromntyto urpy «KpecTUKn-HOIUKNY» MEXY IBYMs HTPOKAMHU:
M0JIb30BaTEJIEM U KOMIIBIOTEPOM (poboToMm). B mporpamMmMe ucnoab30BaTh KOHTEMH-
HepHbIe Kiacchl STL.

Coznanue urpsl «3meiikay. Peann3oBath urpy «3Meiika» B BUJIE aniuieTa v
pa3mecTuTh Ha caiite kadeapsl ACOUY B pazzene BHITOTHEHHBIX KYPCOBBIX
npoekToB. Onucanue: Urpok ynpasisieT JIMHHBIM, TOHKUM CYIIECTBOM,
HAIIOMUHAIOIIUM 3MEI0, KOTOPOE MOJ3AET IO MNIOCKOCTH (KaK IPaBHIIO,

OTrpaHUYEeHHON CTEHKAMM), cooupas ey (Wiiu Apyrue npeameThl), nzoeras



CTOJIKHOBEHHSI C COOCTBEHHBIM XBOCTOM U KpasiMU UTPOBOTO TOJIs. B HEKOTOPBIX
BAPUAHTAX HA MOJIE NPUCYTCTBYIOT JOIMOJHUTENbHBIE TpensaTCTBUA. Kax b1 pas,
KOTJ1a 3M€sl CheJIaeT KyCOK MUK, OHA CTAHOBUTCS JJIMHHEE, YTO MOCTEIIEHHO
yCHOXKHAET urpy. Urpok ynpasisieT HalpaBiIeHUEM ABUKEHUS T'OJIOBBI 3MEH
(0Ob1YHO 4 HampaBJICHUS: BBEPX, BHU3, BIICBO, BIIPABO), & XBOCT 3MEHU JIBHIKETCS
cinenoM. Urpok HE MOXKET OCTAaHOBUTH ABUKCHUE 3MEUKH.

10.Urpa-apkana “Snake” IIpaBumna urpsl: YtoOs! Beiurpath B KSnake, Bam HyXHO
ChECTh BCE SI0JIOKM B KOMHATE M BBIUTH Yepe3 JBEpPb, KOTOpas OTKPOETCS BBEPXY.
C KaxabIM ChEICHHBIM sI0JIOKOM Bbl CTAHOBUTECH JNIMHHEE. ECIiN BBl BPEXKETECH B
CTEeHY, Bbl yMpete. Ecnu Bbl BpexkeTech B ¢e0s, Bbl ympeTe. Eciiu BaM B ro10BYy
MOMAJET Ms4, BB yMpeTe. EC/IM BBl CIIMIIIKOM J10JITO HE OyAeTe €CTh S0JI0KH,
MOSIBSITCSI HOBEIC.

11.Peanmm3oBath urpy «Camnépy». Onucanue: 0ObIYHO JIByXMEpPHOE MPSMOYTOJIbLHOE
WUTPOBOE TIOJIE MOJIEJIEHO Ha KJIETKU WIH APYTUE YACTH, HEKOTOPBIE U3 KOTOPBIX
COAEPKaT CKPBITbIE MUHBL. ITPOK OTKPBIBAET KIIETKH, CTAPAsICh HE MOMACTh Ha
MUHY. Ecm urpok oTkpoeT KIeTKy (WM APyTyro o0J1acTh) ¢ MHHOM, UTpa
3aKaHuMBaeTCs. Eciu )k MUHBI HET, TO B KJIETKE IOSIBISICTCS YUCIIO,
0003HayvaroIIee KOJIMIYEeCTBO MUH B COCEHUX KIIeTKaX (B pa3IMYHBIX BapHaHTaX
UTPBI COCEJICTBO MOXKET ONPEICIIATLCS MO-pa3HoOMY). PaccunTap nmpu momoIu
TAKUX YHCEJI PACTIOJIOKEHUE MUH, UTPOK MOKET HIOMETUTh COOTBETCTBYIOIIUE
KJIETKH CTICIIMAIbHON METKOM, 4TOOBI CITy4ailHO HE OTKPBITh UX.

12.Peanmuzanmst urpsl «Ku3abp» KoHnBes. MecTo AeHCTBUS 3TOU UTPHI, «BCEICHHAS) —
ATO pa3MEUuEHHas Ha KJIETKU MOBEPXHOCTh, O€3rpaHUYHas, OTpaHUYCHHAS, WIH
3aMKHYTas. B KOMIOBIOTEPHBIX peaan3alusax UTPbl Yalle BCEro UCTIOIb3YIOT
MMOBEPXHOCTH TOpa. Kaxkaas KieTka Ha 3TOM MOBEPXHOCTH MOKET HAXOAUTHCS B
JIBYX COCTOSIHUSIX: OBITh )KMBOM Mk OBITH MEPTBOM. KiieTka nMeet BoceMb
cocenen. Pacnipenenenune )KMBBIX KJIETOK B HAYAJIE UTPhI HA3bIBAETCS TIEPBBIM
nokoJsieHueM. Kaxkzoe cienyroniee nokojaeHne pacCUMTHIBACTCS HA OCHOBE

MPEIBIAYIIETO 110 TAKUM ITPaBUIIaM:



e yctasi (MEPTBast) KJIETKA POBHO C TPEMS KUBBIMHU KIIETKAMHU-COCEIIMU
0’KMBAET;

® CJIM y JKMBOM KIIETKH €CTh JBE€ WJIM TPH KUBBIE COCEAKH, TO ITa KIETKA
IPOJI0JIKAET KUTh; B IPOTUBHOM CiIy4ae (€clid COCEA0K MEHBIIIE JIBYX HIIU
0oJbIIe TPEX) KIIETKa yMHUPAET (OT «OJMHOYECTBA» WU OT
«TEePEHACETEHHOCTH).

¢ lIrpok He MPUHUMAET NPSIMOTO YYaCTHUs B UTPE, a JIUILIb PACCTABISET
«OKUBBIE» KIIETKH, KOTOPbIE B3aUMOICHCTBYIOT COTJIACHO MpaBUjiaM yxe 0e3
€ro y4acTusl.

e HavanbHble KOH(UTypauu GOpMUPYIOTCS CIIYH4aHO (C TOMOUIBIO
reHepaTopa CIy4ailHbIX YKCel U1l 3aJITaHHOU BEPOATHOCTH ). DBOJIIOIIHUS,
NopoXkaaeMasi 3aJJaHHON Ha4yallbHON KOH(pUTypaluuel COCTOSHUM KIIETOK,
MOJKET OBbITh U3yUYeHa B O0IIEM CiIydae TOJIBKO IMyTEM €€ MOLIaroBoro
BOCIIPOU3BECHUS.

13.Peanuzanus urpsl «up-An». Urpa « Aup-SAn» npencrapiser codoi KIETOUHBIN
aBTOMAT, COCTOSTHUS SYEEK U MpaBuila MEPEKIIOUYEHHS] KOTOPOro MPUOIMKEHHO
OTPaXKAIOT 3aKOH €AUHCTBA U OOPHOBI MPOTUBOIOJIOKHOCTEH. Slueliku aBToMara
UMEIOT TPU COCTOSIHUSA: ITycTas ssueika (MEpTBas), skuBas siueiika Hb u KuBas
suelika H. CoceHue no MUpy S4erku (y Kaxaoul s4eKH UX 8), €CIi OHU
JKUBBIE, Ha3bIBAIOTCS cocesiMU. [IpaBuia nepextoueHus onpeiesieHbl TAKUM
o0Opa3oM, 4To0bI onyJisiiuu sueek Mub u SH mpoTrBoOOpCTBOBANN, HO HE MOTJIN
pa3BuBaThCs Apyr 0e3 apyra. Bot st npasuna:

e PoxxzieHue. Y mycToi ssYeiKu pOBHO TpU cocenia (’KUBBIX) U OHU HE BCE
OJMHAKOBBIE, TO B HEN poxkaaeTcs SH, Koraa cpeay cocelie TONbKO OJIUH
SH, nnmu Mk, korna cpenu cocener Toapko oauH NHb.

e ['u0enb oT nepenaceneHus (oguHodecTna). Kupas siueiika, umeromas 0oJbiie
4yeThIpeX (MEHbIIIE IBYX) COCEACH, YMUPAET OT MepeHaceIeHUs (0T

OJIMHOYECTBA);



e ['1Oesib B HEPAaBHOM MPOTUBOCTOSIHUM. Y KUBOM SIYEHKHU POBHO YETHIPE

cocCc1a, U3 KOTOPBIX OOJBIINHCTBO — ITPOTUBOITIOJIOKHOTO THUIIA — sTueiika

yMHUpAET.

¢ HauanpHabie koHGUTYpanuu GOpMUPYIOTCS CIy4aitHO (C TOMOIIBIO

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

DBOJIIOIKSA, TTIOPOJKIaeMast 3a/IaHHON HaYaJIbHOM KOH(UTypaluei

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

ImomuraroBOoro BOCIIPOMN3BCACHU . OI[HaKO JJI KaXXJ0Iro 3Ha4CHUA

BCPOATHOCTH I'CHCPAINH MOKHO OTCIICAUTDb CTATUCTUKY PE3YyJIbTAaTa 4CPC3 1

[1aroB ¥ TOBOPUTH B KAKOM ciiydae OyaeT 00Jibllie BEPOSITHOCTD

BBIPOKJICHMA aBTOMATA 3a 3a/ITaHHOC KOJIMYCCTBO HIAroB.

TpeboBaHUA K PEUTUHT-KOHTPOJIIO TSI CTYAEHTOB OYHOU (hOpMBI O0OYUEHMSL.

Tekyas paboTa CTy1IeHTOB 0YHOM (POPMBI 00YUEHHS BO 2 CEMECTPE OIICHUBACTCS
B 100 OawioB, KOTOpbIE PACHPEACIAIOTCS MEXKIy ABYMS MOIYJsMH (TIEpHOAAMU

00y4eHHsI) CIISTYIOIIUM 00pa3oM:

Mopyne | MakcumaipbHas MakcumaiipHas cymma MaxkcuManbHbIN Oa
(mepuon | cymma GayuioB OasioB 3a padoTy Ha 32 pEUTHUHTOBYIO
o0y4eHus1) B MOJyJIE MPAKTUYECKUX U KOHTPOJIbHYIO paboTy
71a00paTOPHBIX 3aHITUSIX
1 50 30 20
2 50 30 20

Texymas pabota cryneHTOB B 3 cemecTpe orieHnBaercsi B 60 6aioB, KOTOpbIE

pactpeersIIoTcs MEXIy ABYMsT MOIYISIMUA (T€puojaMyd OOYYEHUsI) CIETyFOLM

oOpazom:
Monyne | MakcumanbHas MakcumaiibHas cymma MaxkcumManbHbIi Oat
(mepuon | cymma GauioB OasioB 3a padoTy Ha 32 pEUTHUHTOBYIO
o0ydJeHus1) B MOJTyJIe MPAKTUYECKUX U KOHTPOJIbHYIO paboTy
J1a00PATOPHBIX 3AHATHIX
1 30 20 10
2 30 20 10

Texymast pabota cTyaeHToB B 4 cemectpe orieHuBaetcst B 100 6aw1oB, KOTOpbIe
pacTpeieISIFOTC MEXITy ABYMsI MOIYSIMUA (TIEpUoaMyi  OOYYEHUsSI) CIICTYOITIM

oOpazom:



Monayne | MakcumanbHas MakcumanbHast cyMmma MaxkcumatbHbIH 6211
(mepuon | cymma GasioB 0aJUIOB 3a paboTy Ha 32 pEUTHHTOBYIO
OOyUCHMS) B MOJIyJIC MIPAKTUYCCKHUX U KOHTPOJIbHYIO paboTy
J1a00PATOPHBIX 3AHATHIX
1 50 30 20
2 50 30 20

Texymas pabota cTyIeHTOB B 5 cemecTpe orieHuBaercs B 60 0ayuioB, KOTOphIE

pacrtpefieNsItoTC MEeXIAy IBYMS MOAYJsMH (TiepuoiamMu OOyYEHHs) CIIEAyIOIUM

oOpazoMm:
Monyme | MakcumanbHas MaxkcumaiibHas: cymma MakcumanbHbIi 6asn
(mepuox | cymma OasioB OasIoB 3a paboTy Ha 3a pEUTHUHIOBYIO
O0y4eHMsI) B MOJIyJIE MIPAKTUYECKUX U KOHTPOJIbHYIO paboTy
J1a00paTOPHBIX 3aHITUSIX
1 30 20 10
2 30 20 10
[lpaBuna ¢QopmupoBaHUS PEUTHHIOBOM OLIGHKM W IIKaIy Iepecyera

PEUTUHIOBBIX OATIOB B OILIEHKY Ha dK3aMeHe cM. B «[loJloKeHHHM O pEeHTHHTOBOMA
cucrteme ooyueHus B TBI'Y»:

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

ya(1).pdf

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieueHue

YyeOHbIll mMpolecc MO JaHHOW AMCHUIUIMHE MPOBOAMUTCS B ayJIUTOPHSIX,
OCHAIlI€HHBIX MyanPIMGI[HfIHBIMH cCpcaCTBAMHU 06y‘-IeHI/I$I. HJ’IH OpraHu3annuu
CaMOCTOATEILHON PAa0OTBI CTYAEHTOB HEOOXOAWMMO HAJIWYUE IEePCOHATBHBIX

KOMIIBIOTEPOB € TOCTYyNOM B HTEpHET.

OcHalleHHOCTh
cnennuaAJbLHBIX
noMeInieHui u

noMeIleHu ! 1Ja
CaMOCTOSITEIbLHOI
padoThI

IlepeyeHb JMLIEH3MOHHOTO
NPOrPaMMHOI0 o0ecreYeHm .
PexBH3UTHI
NMOATBEPKAAIOIIEro JOKYMEHTAa

HaumeHnoBanue
cnenuaJbLHBIX
nmoMenleHuii 1 moMeneHui
JUIS1 CAMOCTOATEIbHOM
padoThI

ITomemenue st
CaMOCTOSITENTLHOU PaboThI,
ydeOHasi ayTuTOpus st
MPOBEICHUS 3aHATUI
JIEKITHOHHOTO THIIA, 3aHITHM
CEMHMHAPCKOro THUIIA,
KypCOBOT'O MPOEKTUPOBAHUS

Cronsl, cTynb,
NEPEeHOCHOW HOYTOYK,
KOMITHIOTEPHI

Google Chrome 6ecrimaTHO

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

Kaspersky Endpoint Security 10 mis
Windows AKT Ha mnepenady mpas
[TK545 ot 16.12.2022

Lazarus 1.4.0 6ecriaTHO



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

(BBITIOJIHEHUSI KYPCOBBIX
paboT), TPYNIOBBIX U
WHIBUTYaIbHBIX
KOHCYJIbTaIN, TEKYIIEro
KOHTPOJIS |
MPOMEKYTOUHOMN
aTTecTalum,
KomnberoTepHslii Kitacc
MaTeMaTUu4ecKoro
(daxynbrera Ne 16
(Kopmrye 3, 170002,
TBepckas o01., 1. TBepb,
niep. CanoBslid, oM 35)

Mathcad 15 MO010 AKT
npenoctasienus: npas 1C00000027
or 16.09.2011;

MiKTeX 2.9 6ecriaTHo

MSXML 4.0 SP2 Parser and SDK
OecIuiaTHO
MySQL
OecIuiaTHO
NetBeans IDE 8.0.2 6ecmiatao
Notepad++ GecruiaTtHoO

Workbench 6.3 CE

YueOHast aytuTOpHs IS
IIPOBE/ICHUS 3aHATUH
JICKITHOHHOTO THIIA, 3aHITHMN
CEMHUHApPCKOI'o THIIA,
KypCOBOT'O IIPOCKTHPOBAHUS
(BBIOJIHEHUS KYPCOBBIX
paboT), rPyNIOBBIX U
WH/IMBUyaJIbHBIX
KOHCYJIbTAllu}, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTalluu,

VYyeOnas aynutopust Ne 314
(Kopmyce 3, 170002,
Tsepckas 0611., . TBepSb,
niep. CanoBslid, 1oM 35)

HaGop yueOHOM
Meoenu, MeJoBas
JIOCKa,

MynbTUMe ANITHBINA
KOMILJIEKT y4e0HOTO

kiacca (Bapuant Ne 2):
[TpoexTop Casio XJ-140
HAaCTCHHBIN MIPOEKII.
skpan Lumien 180*180,
Hoytoyk Dell N4050,
cymka 15,6", MbIIIIb;
Ycunurens Roxton AA-
120;
Panuocucrema
PG288/PG58;
Muxmep Mackie 402
VLZ,
CrannoHapHbIi
MUKpPO(OH
SOUNDKING EG002 ¢
HACTOJIbHBIM
JiepiKaTeneM;
MynpTUME IUAHBIN
npoekrop Casio XJ-
H2650 ¢ mnoronouHbiM
KpeTIeHHeM U MOTOPHU3.
AKpaHOM;

Mxad
HaroJbHbINH 19",

Shure

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

Microsoft Windows 10 Enterprise -
AxT npuema-niepenaund Ne 369 ot 21
utoiist 2017

Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeiady mpas
No2129 ot 25 oktsa6ps 2016 T.

VIII. CBenenusi 00 00HOBJIeHMHU pado4eil MporpaMMbl JUCHUTLIAHBI

Nerr.m. OOHOBJICHHBIN Onucanue PexBusntol

pazzein padboueit BHECEHHBIX JIOKYMEHTA,
IPOTrPaMMBbI W3MEHEHUH YTBEPIMBIIETO

JUCHUILINHBI W3MEHCHMUS




V. Ilepeuenb ocHoBHOU 1 | OOHOBNICHHE cinucka | [Iporokon  Ne 1 ot
JIOTIOJTHUTEILHOM JUTEpaTypHI. 27.09.2015
yueOHoMI auteparypsl, | OOHOBIIEHHE CCBUIOK M3
HEe00X0aUMOKI st | OBC.
OCBOCHUS JUCIUILIINHBI
VII. Meroauueckue | KoppektupoBka manoB | [Iporokon Ne 1 or
YKa3aHHUs JUIS | IPAKTUYECKUX 01.09.2016
oOydJaronmxcs 1o | (CeMHMHAPCKUX) 3aHATHN
OCBOCHUIO TUCIUIUIMHBIL. | K METOTNICCKUX
pEKOMEHIALUN K HUM.
I-X Koppektuposka Bcex |[Ipotokon Ne 6 or
pasnenoB B cootBercTBum | 28.02.2017
C HOBBIM CTaHJIaPTOM
V. Ilepeuens ocHoBHOM U | JlononHenue  cnuckoB. | [Iporokon Ne 1 or
JIOTIOJTHUTEIHHOM Oo6nosnenue ccoutok u3 | 01.09.2019
y4aeOHOU auteparypsl, | IbC.
HE00X0uMOMH JUISL
OCBOEHUS AUCIUILITUHBI
- VI Koppektuposka Bcex |[Iporokon Ne 10 or
pasnenoB B cootBercTBuM | 29.06.2021

C HOBBIM CTaHAAPTOM




