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I. AuHHOTaIIUA

1. leap n 3aga4y AMCUUILIMHBbI

LenssMu OCBOEHUS AUCLUIUIMHBI SBIISFOTCS:
o ToOJiyueHHE O0a30BbIX 3HAHUI, CBA3aHHBIX C Pa3pabOTKOW alrOpUTMOB H

IIPOTPaMM;
o INpUOOpETEHHWE  HABBIKOB  pPabOTBl €  COBPEMEHHBIMH  CHUCTEMaMHU
IIPOTPaMMHUPOBAHN;

e TOJTrOTOBKA K OCYILECTBICHUIO JAESTEILHOCTH MO CO3/IaHUIO U IPUMEHEHUIO
CPElICTB MaTeMaTHUECKOTo o0ecrieueH sl THGOPMAIIMOHHBIX CUCTEM;

e TMOArOTOBKAa K paboTe, CBA3aHHOM C pa3pabOTKON MPOrpaMMHOIO
oOecrieueHus U Croco00B aJMUHUCTPUPOBAHUSI UH(POPMAIIMOHHBIX CHUCTEM

1 CETEH;
e TIOJTOTOBKA K paboTe MO MPOrpaMMHO-HH(DOPMAIIMOHHOMY 00€CIIeUCHHUIO
HAaY4YHO-HUCCJIEA0BATEIIbCKOM, MMPOEKTHO-KOHCTPYKTOPCKOM u

HKCIUTYaTallMOHHO-YIIPABICHYECKOMN EATEIBHOCTH.

2. Mecro nucuuniannsl B cTpykrype OOII

JucuumiinHa OTHOCUTCS K oOsi3aTeNibHOM YacTu Ojoka 1 ydyeOHOro miaHa —
K JIUCUUILIMHAM, (OPMHUPYIOIIMM YHUBEpCaJdbHble M 001IEenpodhecCruOHaIbHbIE
KOMITETEHLIUH.

[TpenBapuTenbHble 3HaHMS, HEOOXOAUMBIE I OCBOCHHUS IUCLMIUIUHBI —
3TO 3HaHMsI, MOJTYYEHHBIE TPU U3YUYEHUHU LIKOJIBHON MPOrpaMMbl IO MH(POpPMATUKE
u UKT. OcBoeHue JaHHOW AMCLMILIMHBI HEOOXOAMMO KaK MpealIeCTBYIOLIEe IS
CJIETYFOLIUX JUCLUTUINH: METO/IbI BBIYMCIICHUN, MH(POPMAIIMOHHO-
KOMMYHMKAIIUOHHBIE TEXHOJIOTMM, METOJMKA MpenojaBaHus WHPOPMaTHKHU,
IPOTrPaMMHBIE  CPEICTBA  MATEMaTUYECKUX  BBIYMCICHHHA, KOMIIBIOTEpHAs
MaTeMaTuhKa, pelIeHUuEe JIOTMYECKUX 3aJad Ha OJJIEKTUBHBIX Kypcax IIo
uHpopmatuke u KT, anropurmuzanus 1 IporpaMMUpPOBAHHUE B IIKOJIBHOM Kypce
uHpopmatuku u UKT, nporpammupoBanue B npouiibHOM Kypce HHPOPMATUKH.

Jucuunnuna uydaercs Ha 1, 2 kypcax (1—-4-it cemecTpsbl).

3. O6beM gucumMiuinHbl: 14 3averHpIx equnuil, 504 akaJgeMHYECKUX YacoB, B TOM
yucJie:

KOHTAKTHAsI ayiuTOpHAasi padora: ynexipn 142 vaca, maboparopHbie padoTsl 71 yac,
MpaKTHYEeCKUe 3aHsTus 71 4aco;

camocrositesibHas padora: 220 yacos, B TOM YUCIIE KOHTPOJb 27 4acoB.

4. Ilnanupyemblie pe3yJjbTaTbl 00y4eHHS IO JAUCHUILIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUsI 00Pa30BaTeIbHOI IPOrpaMMbl

[Inanupyemsble pe3yJbTaThl OCBOCHHS [Tnanupyemble pe3ynbTaThl O0yYEHUS 10
o0pazoBarenbHON TporpamMmsl ((hopMupyembie JACIIUTUINHE
KOMIIETEHITNH)




VYK-1 Cnocoben OCYIIECTBIISITh TIOUCK,
KPUTHYCCKUH aHalIu3 M CHHTE3 HWH(MOpMaImy,
MPUMEHATh CUCTEMHBIA MMOAXOM Ui PELICHUS
IIOCTaBJICHHBIX 3a/1a4

VK-1.1 Ananusupyer 3anady, BbLAEHAA €€
0a30Bble COCTABIIAIOLINE

VYK-1.2 Ompenenser, HHTEPHPETUPYET H
paHkupyeT uHpopMalLuio, TpedyemMyro uis
peLIeHUs TOCTABICHHON 3a1auu

YK-1.3 OcymiecTBasieT mouck HHGOPMAIUH
JUISL PEIlIeHUs] TMOCTaBJIICHHOW 3a/Jaud M0
pa3IMYHBIM THUIIaM 3allPOCOB

VYK-1.4 TIlpu o6pabotke wuHPOpMATUH
OTJINYAeT (axTel oT MHEHUH,
UHTEpHpEeTaluid, OLEHOK,  (OopMHUpYET
COOCTBEHHBIE ~MHEHHS W  CY)KICHHS,
apryMEHTHPYET CBOHM BBIBOJBI U TOYKY
3peHus

VK-1.5 PaccmarpuBaeT u mpeajaraer

BO3MOXKHEIC BapUaHTHI penieHus
IIOCTAaBJICHHOM  3aJadd, OICHHBAas HX
JIOCTOMHCTBA U HEJIOCTATKU

OIIK-1 Cnocoben npumensts | OITK-1. OcymuiecTBisieT otOop

dbyHIaMeHTallbHbIE 3HaHUWSA, [OJIyYeHHbIE B | TEOPETHUYECKOTO u MIPaKTUYECKOTO

obnactu MaTeMaTHYECKUX u (unm) | marepuana

©CTECTBEHHBIX Ha U HCIOJIb30BaTh HX B

YK, OIIK-1.2 Pemraer THOOBBIE 3ajauyd B

PO EeCCHOHAIBHON e TEIHHOCTH

pamMKax nmpogeCCUuOHAIBHON NeATEIbHOCTH

OIIK-1.3 Mcnionb3yeT pa3nuyHble METOJIbI

51 IIpUEMBI peueHus 3aza4
npodeccCHOHaIBHON AEATETLHOCTH
OIIK-4 Cnocoben perarhb 3anaun | OIIK-4.1 OTtbupaer TEOPETUUECKUI
npodeccuoHaIbHON JeSITeIbHOCTH c | matepuann B obnmactu MKT nna pemenus
HCTIOJIb30BAaHUEM CYIIECTBYIOIIUX | TPOPECCHOHATBHBIX 3a7a4

UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI M C y4eTOM OCHOBHBIX TpeOOBaHMIA
UH(POPMALIMOHHOM 0€30M1aCHOCTH

OIIK-4.2 IIpumensier COBPEMEHHBIE
MeTO]Ibl cOOpa U MpeACTaBIECHUS JAHHBIX

OIIK-4.3 Y4autsiBaeT TpeGoBaHus
nH(pOpMAIMOHHOW  0€30MaCHOCTH  TpH
peteHnH mpoecCHOHATBHBIX 3aa4

OIIK-5 CniocoGen pa3pabaThiBaTh aJITOPUTMBI U
KOMIBIOTEPHBIE TMPOTPAMMBI, MPUTOJAHBIE IS
MPAKTUYCCKOIro NpUMCHCHUA

OIIK-5.1 Amnanu3upyer CyIIECTBYIOIIHE
QJITOPUTMBI U1 METOJbI NTPOrPAMMHUPOBAHHUS
IJI1 pCIICHUA TUIIOBBIX 3aJia4 MPHUKIIaAHOTO
Xapakrepa

OIIK-5.2 [Tpumensier U3BECTHBIE
AJITOPUTMBI M METOBI NPOrPAMMHPOBAHUS
JUTSL pEIICHUs THITOBBIX 3a/1a4 TPUKIIATHOTO
XapakTepa

OIIK-5.3 Hcmone3yro pa3indHble METOJIBI
U TIpHUEMBl, pa3padaTbIBaeT aarOpuUTMbl U
KOMIIBIOTEPHBIE POTPaMMBbl, PUTOJHbBIE
JUISl IPAKTUYECKOTO TPUMEHEHHUS




S. @opma NpoOMeKYTOYHOM ATTECTALMH U CEMECTP NMPOXO0KIACHUS

3adet (2 ceMecTp), IK3aMeH (4 cemectp).

6. SI3pIKk MpenogaBaHUA: PYCCKHUIA.



I1. Conepxxanue TUCHMUILIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pasaejaM) ¢
yKa3aHHeM OTBEJACHHOI0 HAa HUX KOJHMYECTBA aKAAEMUYECKUX YaCOB M BUIOB

Y4eOHbIX 3aHATHI

KonrakTtHas pabora (dac.)

VYyeOHas nporpamma —
Ne HauMEHOBaHUE
pa3liesioB U TEM

Jlaboparop-
HbIC
3aHATUA

[IpakTuuec-
KHE 3aHATUSA

Bcero (uac.)
pabora (4ac.)

Jlexknuum
CamocrosTenbHas

Paznen 1. CtpykrypHOoe
porpaMMUpPOBaHUE

Tema 1.1. O01mue npUHIUIBI
MOCTPOEHUS U
UCITIOJIb30BaHUS S3bIKOB
IPOrpaMMUPOBAHUS

22 4 1 1 16

Tema 1.2. JIlekcuueckue
2. | OCHOBBI ct++. THIIBI 1 34 8 5 5 16
00BSBJIEHUSA

Tema 1.3. Onepatopsl u

HeTpy i ot 36 10 5 5 16

4 Tema 1.4. Ykazarenu u 36 12
MAaCCHUBEI

12

5.| Tema 1.5. ®ynkuuu 44 18

6. | Tema 1.6. ®aitibl 30 10 10

o1 |O1j|©O| O

Tema 1.7. Ov6pa60TKa 28 10
UCKITFOUCHUN

Paznen 2. OcHOBBI
00BEKTHO-OPHUEHTUPOBAHHOM
napajaurMsbl
[IporpamMmmupoBanus Ha c++

Tema 2.1. OObEKTHO-
8. | OpUEeHTHPOBAHHOE 25 6 3 3 13
IIpOrpaMMHUPOBaHUE U Ct++

Tema 2.2. Knacc —
aOCTPAKTHBIN THIT JAHHBIX

Tewma 2.3. Ileperpyska
10| onepaTopoB, KONUPOBaHUE U | 32 10 5 5 12
npeoOpa3zoBaHue

Tema 2.4. HacnenoBaHnue.

11,
[Ipon3BOIHBIE K1ACChI

45 14 7 7 17




Pa3nen 3. OcHOBEI
0000IIIEeHHOH TTapaIUT MBI
IpOrpaMMHUPOBaHUS Ha c++

Tema 3.1. [11aG0HBI KaK
12} momnepsxka 0000IMEeHHOTO 32 6 3 3 20
IPOrPaMMHUPOBAHUS

Tema 3.2. Ucnionb3oBaHue
13} mapaMeTpHU30BaHHBIX 26 6 4 4 12
KJIACCOB

Tewma 3.3. Opranuzanus
14| ctanmapTHON OMOINOTEKU 52 12 5 5 30
cHt

HUTOI'O 504 142 71 71 220

I11. O0pa3oBaTebHbIE TEXHOJIOTHH

[TpenogaBanue y4eOHOM AUCHUIUIMHBI CTPOUTCS HA COYETAHUU ayAUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSITENBHOU PAOOTHI CTYJEHTOB.

Takke Ha 3aHATHUAX MPAKTUKYETCS BBINOJHEHUE 3aJJaHUI B MaJIbIX TpyMnax,
NUCbMEHHbIE PA0OThl, MOJEIMPOBAHUE JMCKYCCHOHHBIX CHTyalui, paboTa c
pa3maroyHbIM Matepuanom, mpusiekarorcs pecypceel cetn INTERNET. Kype
IpEeIyCMAaTPUBAET BBINIOJHEHUE KOHTPOJBHBIX W CaMOCTOSITEIBHBIX pador,
NUCHbMEHHBIX JOMAIIHUX 3aJaHuil. B kauecTBe (OopM KOHTPOJIS HCHOJB3YIOTCS
pa3iInyHbIE BAPUAHTHI B3aUMOIIPOBEPKU U B3AUMOKOHTPOJIA.

HMHTEpakTUBHOE B3aMMOJEWCTBHE CTYIAEHTOB C OIHOM CTOPOHBI M
MpernoiaBaresis ¢ APYrou, a TakKe CTYIEHTOB MEXAy coOOM U ¢ mpernojaBarenemM
BO BpeMs TPAKTUUYECKUX 3aHSITHH.

OobpaszosamenvHbie mexnoaouu

1. TuckyccrOHHBIE TEXHOJIOTHH

2. Undopmarmonnsie (1iudpoBbie)

3. TexHonOrUM pa3BUTUSL KPUTHUECKOTO MBILUICHHUS

Coepemennvie memoowvl oOyuenus

1. AKTUBHOE ClTyIIaHue

2. Jlexuus (TpaauiiMOHHAs)

IV. OnenouHble MaTepuaJbl JAJs1 NMPOBEACHUS] TeKylleH M MPOMEKYTOYHOI
arrecTauuu
1. Ouenounvie mamepuansl 011 nposedeHus meKyuieii ammecmayuu

Ilpakmuueckue 3a0anusn



1. Haiitu paccrosinue MEXJy JBYMSI TOYKaMH C 3aJaHHBIMU
koopauHaTamu (X1 , Y1 ), (X2 , Y2). Ha miockoctu. PaccrosiHuie BhramcisieTcs 1o

(opmyue. I = \/(Xz - Xl)2 +(Y, — )’1)2 :

2. [ToMeHsIT, MecTamMu CcOAEpKUMOE TepeMeHHbIX A U B u BbiBecTH
HOBBIE 3HaUCHUS A 1 B.
3. C xmaBuatypsl BBoAUTCS ymucio. [locme 3Toro Ha sKpaH BBIBOJUTCS

cienyromiee coobmenne. Hanpumep ecnm BBemeHo umciio 173, To cooOrieHue
oyner «Cnenyroiee unciio nocie 173 ato 174, a npeasiaymiee 172».
4, CocraBpTe MOpoOrpaMMy BBIUKMCIICHHUS IUIOIIAAA TpPEYroJibHUKA 10

dbopmyne I'epona S = \/ p(p-a)(p—b)(p—c) , TA€ IOJYIIEPUMETP BBIUUCIACTCA I10

a+b+c
bopmyie p= — €CJIM JIaHbI JUIMHBI CTOPOH TPEYrOJIbHUKA.

S. Hanbl Tpu Touku A, B, C Ha yncnoBoi ocu. HaliTu JyIMHBI OTPE3KOB
AC u BC u ux cymmy.
6. Hanbl iepemennsie A, B, C. M3MeHUTh X 3HAYCHUS, NIEPEMECTHUB

coaepxkumoe A B B, B B C, C B A, 1 BBIBECTH HOBBIC 3HAUEHUS IEPEMEHHBIX A, B,

C.
J1+1(2
ﬂ, roe a=+/2x+12 u

7. CocTaBUTh MPOTPAMMY BEIYHCIICHHUS: Y = 328
X BOJIUTCSA C KJIABHATYPHI.

8.  Jlano umcino a. He ucnomnb3ysi HUKaKuX ornepainui, KpoMe YMHOKEHUS,
¥ HUKaKkuX (yHKIUH moyduTe: a® 3a TpH oIlepaiuu, a’ 3a 4eThIpe OIepanuy, ad 3a
Tpu onepauuH, a’ 3a yeTspe onepanuy, al® 3a yeTspe onepanyy.

9. anm KOOPIMHATHI JIBYX MIPOTHUBOITOIOKHBIX BEPIIIHH
PSIMOYTOJIBHUKA: (X1, Y1), (X2, ¥2). CTOPOHBI MPAMOYTOJBLHUKA MapPaJLICIbHBI OCIM
KoopauHaT. HaliTu mepuMeTp M IIoma s JAHHOTO MPSMOYTOIhHUKA.

10. C xnmaBuaTypsl BBOJWTCS ABY3HAUYHOE YMCIIO. BBIBECTH Ha 2KpaH ero
nocieaHio udpy. (Pa3psn eaunmir.)

11. Hdano nHarypanbHOe uucio. Haliure 4ucio OeCATKOB B €ro 3alucu
(T.e. BTOpYyI0 PPy C MpaBa B €ro 3aIuCH).

12. Haiitu cymmy 1udp 3alaHHOTO YETHIPEX3HAYHOTO YHUCIIA.

13. Haiitu mutomaap TpeyrojbHHUKA, IBE CTOPOHBI KOTOPOT'O PaBHbI & U b.
A yron mexnay Hum# Y. (Bocmonb3oBaThCsi T€OpEeMOl KOCHHYCOB U (pOpMYJIOn
I'epona.)

14. BpruuciauTh IIOHIAAL KOJBIA, I[IUPUHA KoToporo paBHa H, a
OTHOULIEHHUE pajuyca O00NbIIeH OKPYKHOCTH K paANyCy MEHbIIEH okpyxHOCTH D.

15. Jlamo memoe uymciio, Jexkaimiee B auama3oHe 1-999. BriBectm ero
CTPOKY ONHCAHHWE BUJA «YETHOE JIBY3HAYHOE YHCIIO», «HEUYETHOE TPEX3HAUHOE
YHCIIO», U T. 1.

16.  Jla"BI TpH LETBIX YUCIIA, OJHO U3 KOTOPHIX OTIMYHO OT JIBYX APYTHX,
pPaBHBIX MEXAy coboii. OmnpeaenuTh MOPSIKOBBI HOMEp YHUCHA, OTIIMYHOTO OT
OCTaJIbHBIX.



17. . Jlansl Tpu Henbix yncia. Eciin OHU yNopsA04Y€Hbl IO BO3PACTAHUIO
WM yOBIBAaHUIO, TO y/IBOUTh UX. B NMpOTHBHOM cilydyae OcTaBUTh 0€3 M3MEHEHUH.
BeIBecTH 3T 4MCIIa HA DKPaH.

18.  Jlansl Tpu ymucna. HaliTu HaumeHbIee U3 HUX.

19. Jauel Tpu uucna. Haiitu cpegHee u3 HHX (TO €CTh YHCIIO,
PacCroJI0KEHHOE MEX /1y HAMMEHBIIUM U HaUOOJIBIINM).

20. C xnaBuaTypsl BBOAATCS JBa uncia A u B. Mensbiiee u3 3Tux uncen
3aMEHUTH UX MOJIyCYMMOI1, a O0JIbIlIee yIBOCHHBIM MTPOU3BEACHUEM

21. CocTaBUTh IpOrpaMMmy OIPEACIISAIONIYI0, TPUHAICKUT U TOUYKA C
KoopAauHaTaMu X U Y, BBEJICHHBIMH C KJIaBUATYPHI, (GUTYpE Ha TUIOCKOCTH.
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22. Haiinure cymMmmMy BceX JBY3HAYHBIX YUCEN.

23. Hano nenoe yucio N (N>0). Mcnonb3yst OJIMH UK HAUTH CyMMY
1+1/2+1/3 +...+1/N.

24.  ano uenoe uncio N (N>0). Haittu npoussenenue N coMmHOKUTENEH
1,1%1,2%1,3*...

25. Jlano memnoe umcno N (N>0). Haitftm 3HaueHue BoIpakeHus u3 N
cllaraeMbIX (3HaKH YePEayIOTCs). Y CIIOBHBIN OIEepaTop HE UCIOJIb30BATh.

1,1-12+13-...

26. Jlano BemecTtBeHHOE unciio A u 1enoe uncio N (N>0). Ucrmons3ys
OJIMH IIMKJI, BLIBECTH BCE IIeIble cTereHu unciaa A ot 1 1o N.

27. Jano BemecTtBeHHOE umciio A u 1enoe uncio N (N>0). Ucmons3ys
OJIMH IIUKJI HAUTU CyMMY:

1+A+A*+ A3+ ..+ AN

28. Hanmo muenoe umcno N (N>0). Haiitu d¢akropuan uwucna N.
N! = 1%2%3*  *N

29. Hano uenoe yuciao N (N>0). Mcronb3yst OauH ITUKI HAUTH CyMMY:
I+2+31+ ... +N!

30. IIpaxTtuueckas pabota «PacyeT KOHEUHBIX CyMM»

KonTpoasHoe
Bux cymmer 3HaqT£H/I€
1+2+3+4+..+N KZM
1+3+5+7+...+(2N -1) K=N"*
2+4+6+8+..+2N K=N(N +1)




"+2°+3 +4° +..+N° k=N +lé(2N +1)

12 +3 45" +..+(2N -1)° K=N@&N"~1) (4'\;2 —
P+2°+3+4°+...+N° KZW

P +3* 45 +..+(2N -1)° K=N?(2N? -1)
122823 44t 4 4N K:(N2+N)(2N+313(3N2+3N—1)

31. Haiitu Bce yeThIpex3HAUHBIC Yucia s ITUGP U3 KOTOPHIX COCTOWT
3TO uucio BeInosiHsgeTcs paBeHcTBO AB — CJl = A+B+C+. (I'me A,B,C,[{ —
U PBI U3 KOTOPBIX COCTOUT YHCIIO.)

32. Haiit Bce Tpex3HAYHbBIE YMCIa, KOTOpPHIE MpHU ACIEHUU Ha 2 JAr0T
OCTaToK 1, mpu nejieHuu Ha 3 OCTaToOK 2, MpH JeJIeHWH Ha 4 ocTaTtok 3, a camo
YHCIIO AeNUTCsa Ha 5 (0e3 ocTaTka).

33.  UYwmcno Apmcrponra - Takoe yuciio u3 K mudp, s kotoporo cymma K-
X cremneHel ero mudp paBHa camoMy uuciy. Hampumep, uucno 153 sBusercs
grcinom Apmerponra (k=3) T.k. 153=13+5%+33% Tpebyercs HamucaTh mporpammy
JUISL HAXO0XKJICHUSI BCEX TPEX3HAUHBIX YHCENT APMCTPOHTa.

34. Hanwucats mporpaMmmy, OCYIIECTBISIONIYIO 3allOJJHEHWE MaccuBa U3
10 s5eMEHTOB CilydyaillHBIMHA YHCJIAMU W3 WHTEpPBaja OT -5 A0 5 U BBIBOJA HX B
CTPOYKY.

35. Hammcarp mporpaMmy, 3amojHSIONIYI0 MaccuB U3 10 3IeMEHTOB MO
cienyromeMy npasuiay: A1) = (2*i — 1)/sin (i).

36. Haiigure 6-oii unmen mnocnemoBarenbHoctd A(D)=A(i-1)*A(i-1)+1 ,
eciu A(1)=5.

37. 3amomHuth MaccuB u3 10 2JIEMEHTOB CIIy4allHBIMH YHCJIAMU W3
uHTepBasa ot -10 1o 10, BBIBECTH Ha AKpaH, a 3aTEM YBEJIMYHUTh KaKAbI SJIEMEHT
MaccuBa Ha | ¥ TOBTOPHO BBIBECTH HA SKPAH.

38. 3Bamomnuth aByMmepHbii MaccuB N X N ciayyallHBIMU yuCIaMu U3
uatepBaia [-10 ; 10] u HAaliTU CyMMy 3JIEMEHTOB B Ka)XJ10il CTPOKE.

39. 3Bamomnuth aByMmepHbi MaccuB N X N ciaydallHBIMU YuCIaMU U3
uHTEpBaia [-5 ; 5] ¥ HATH MPOU3BEICHUE HIEMEHTOB B KaXJOM CTOJIOIIE.

40. 3anmomauth nByMepHbIi MaccuB N x N ciiydallHBIMHM 4HMCIIaMU U3
uatepBasa [-10 ; 10] m HalTH CyMMy NOJIOKUTEIBHBIX AJIEMEHTOB B KaKIOH
CTpPOKE.

41. DneMeHT MaTpuIlbl HA30BEM CEJIOBOM TOYKOM, €ClIi OH SIBIIAETCS
HAaMMEHBIIIMM B CBOEM CTPOKE M OJHOBPEMEHHO HAWOOJBIIUM B CBOEM CTOJIOLE.
W, Hao00poT, SIBISIETCS HAUOOJBIIMM B CBOEH CTPOKE M HAMMEHBIIMM B CBOEM
cron6re. st marpuriel N x M BBEeIEHHOW C KIIaBHATypPhl, BBIBECTH Ha JKpaH
WHJIEKCBI BCEX CEJIOBBIX TOUEK.



42. 3anonuuth aByMepHbid MaccuB N x N cirydyaliHbIMH yuclamMu U3
uarepBana [-10; 10], HaiiTH MakCUMalIbHBIA SJIEMEHT, CTOAIIMN HA TJIABHOW H
noOoyHOM auaroHansix. [loMeHsTh €ro MectamMu € DJIEMEHTOM CTOSIIUM Ha
MEePECCUCHUH ITUX JIMaroHalIeH.

43. 3anonHuth AByMepHbId MaccuB N x N ciaydailHbIMU YyUClIaMH U3
uHtepBana [-10; 10], HalTH MaKCUMAaJIbHBIA JIEMEHT B MACCUBE U YJIAJINTh CTPOKY,
B KOTOPOW HAXOJUTCS ATOT JIEMEHT.

44. 3anonHuth ABymMepHbIA MaccuB N x N ciayyailHbIMU yuclaMu U3
uHTepBana [-10; 10],HaliTh MUHUMAaJBHBIA  3JEMEHT B MAacCUBE M YyIAJIUTh
CTOJIOEL], B KOTOPOU HAXOAMUTCS 3TOT SJIEMEHT.

45. C xjaBHATYpPBI BBOJUTCSA CTPOKA CUMBOJIOB, BBIBECTH HA SKPaH CUMBOJI,
crosimmid Ha K — oM mecte. K — BBOIUTCS ¢ KITaBHATYPBHI.

46. C kmaBUaTypbl BBOJIUTCS CJIOBO, BEPHO JIM, YTO OHO HAYMHAETCA U
3aKaHYMBAETCS Ha OJHY U TyXe OyKBY.

47. Jlano nBa cinoBa. BepHo nu, 4TO epBO€ CIOBO 3aKaHYMBAETCS Ha TYXKE
OyKBY, Ha KOTOPYIO HAUWHAETCSI BTOPOE.

48. Omucats ctpyktypy ¢ umeHeM STUDENT , cogepskaiiyro cieayromnme
nosisti: NAME — damunusa v mHUIIMABI; HOMEp TPYIIbI; YCIEeBaeMOCTh (MacCUB U3
nsATU 37eMeHToB). Hanucars nporpamMmy, BBIIOJHSIONIYIO CIEIYIOIIME JEHCTBUS:
BBOJl C KJIABHATypbl JAHHBIX B MAacCCUB, COCTOSIUMN M3 JECITH CTPYKTYp THIA
STUDENT; 3ammcu nomxHBI OBITH YIOPSAOYCHBI IO BO3pPACTaHUIO HOMeEpa
TPYIIIbI; BBIBOJA Ha AUCIUIEH (paMUJIMI U HOMEPOB TpyHN AJIA BCEX CTYIEHTOB,
BKJIIOUEHHBIX B MACCHUB, €CJIM CpelHUM Oamn cryaeHta Oonbiie 4,0; ecid TaKux
CTYJIEHTOB HET, BBIBECTH COOTBETCTBYIOIIEE COOOLIECHUE.

49. Omnmcatp Kjacc, peanumsyromuii cTek. Hammcars mporpammy,
WCIIOJIB3YIOIIYIO 3TOT KJIacc AJisi MOJAENUpoBaHUsl T-00pa3HOro COPTUPOBOYHOTO
y3Ja Ha Xeyie3Hoi aopore. [IporpamMma goipkHa pa3faensaTh HA JBa HAIPABICHUS
COCTaB, COCTOSIIMM M3 BaroHOB JBYX THUIIOB (Ha KaXJ0€ HamlpaBlieHUE
dopMupyeTcsi cocTaB M3 BaroHoB ojAHOro tuna). IIpemycmMoTpeTh BO3MOKHOCTb
dbopmupoBaHus cocTaBa U3 (ailyia u ¢ KJIaBUATYPHI.

50. Omucarp kiacc, peaqusylolnuid OWHApHOE JepeBo, o0Iamaroliee
BO3MOXKHOCTBIO JTOOABJICHUS] HOBBIX JJIEMEHTOB, YIAJEHHUS CYIIECTBYIOLIUX,
IIOMCKA 3JIEMEHTAa MO KIIIOUy, a TAKXKE IIOCJIEI0BATEIBHOTO JIOCTYNa KO BCEM
aneMeHTaM. HamucaTe mnporpamMmy, HMCHOJIB3YIOIIYIO — 3TOT  Kjacc s
MPEICTABIICHUS AHTJI0-PYCCKOTO cioBaps. [Iporpamma fnomxHa cojepkarb MEHIO,
MO3BOJISIONIEE OCYIIECTBUTh MPOBEPKY BCEX METOJOB Kiacca. lIpemycmorpersb
BO3MOXKHOCTh (POPMHUPOBAHUS CIOBaps U3 (paiiia U ¢ KJIIaBUaTypBhl.

51. IlocTpouTh cUCTEMY KIJIACCOB AJISI OMUCAHUS IUIOCKUX F€OMETPUUECKUX
buryp: kpyra, KBaapara, MnOpAMOyroibHuka. Ilpemycmorpers MeTOnbl IS
CO3/1aHUsl OOBEKTOB, MEPEMEIIECHUs Ha IUIOCKOCTH, H3MEHEHHS pa3MEepoB U
BpallleHus1 Ha 3aJlaHHbIi yroi. Hamucate mporpaMMy, 1eMOHCTPUPYIOLTYIO paboTy
c 3TuMH Kiaccamu. [IporpaMma Jo/DKHA CcoIEpKaTb MEHIO, IMO3BOJIAIOLIEE
OCYLIECTBUTH ITPOBEPKY BCEX METOAOB KJIACCOB.
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Konumponwvnwie 3a0anusn

1. IH{uxknuueckue evluucaumenbHvle RPOUECCH

Bapuanr 1

Beruncnuth ¥ BBIBECTH Ha 3KpaH B BUJE TaONMILI 3HaUeHUs QyHkiuu F Ha
unTepBaie ot X Had. 10 X koH. C marom dX.

-

1
npu X+5<0u c=0
ax—>b
X—a
F=q—— npu Xx+5>0uc#0
X—C
X
— 8 0CMAbHLLX CIYYASX
c

rae a, b, ¢ — neficTBuTenpHBIC YUCIA.

Oyukuus F  gomkHa mnpuHUMATh IEWCTBUTENIBHOE 3HAYEHHE, €CIId
Beipaxkenue (Au 1 Bu) MJIM (Bu U Cu) He paBHO HyIIO, U 1I€JI0€ 3HAYEHUE B
npoTuBHOM cirydae. Uepe3 A, Bir u Cii 0003HaYEHBI [IeJIbIe YaCTH 3HAYCHHH a, D,
¢ omepammu U u UJIN — nopaspsanbie. 3Hauenus a, b, ¢, X Had., X koH., dX
BBECTH C KJIABUATYPHI.

Bapuanr 2

Bbluuciuth U BEIBECTH Ha 9KpaH B BUJE TaOMuUIbl 3HaUeHust PpyHkiuu F Ha
uaTepBaie ot X Had. 10 X koH. C marom dX.

ax’+b  npu x+5<0u c=0
X—a
F=—— npu Xx+5>0uc=#0
X
10x
P 8 OCMANbHLIX CIYUASIX
C_

rae a, b, C — neiicTBUTENBHBIC YKCTIA.

Oyukuus F  gomkHa mnpuHUMATh IEWCTBUTENIBHOE 3HAYEHHE, €Cld
Beipaxkenue (Au MJIM Bi) U (A U Cu) He paBHO HYJIO, U 1I€JI0€ 3HAYCHUE B
npoTuBHOM cirydae. Uepe3 A, Bir u Cii 0003Ha4EHBI 1IeJIble YaCTH 3HAYCHHH a, D,
¢ onepar I u MJIN — nopaspsaaeie. 3Hauenus a, b, ¢, X nau., X kon., dX
BBECTH C KJIABUATYPBHI.

Bapuanr 3

BbrurcnuTh U BBIBECTH Ha 3KpaH B BHJE TaOIMIbI 3HaUeHUs! GpyHKuuu F Ha
uHTepBase ot X Had. 10 X koH. C marom dX.

ax’ +bx+c mpua<Ouc=0

F={—— mpua>0uc=0
X—C

a(x+c) 6 ocmanbublx cayuasx

rae a, b, C — neliCTBUTENBHBIE YHACIIA.
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Oynkuus F  gomkHa NOpUHUMATh JEUCTBUTENBHOE 3HAYEHHE, €CJIU
Beipakenue Arn 1 (Bu MJIM Cu) He paBHO HYJIIO, U 1I€JI0€ 3HAYEHHE B IPOTUBHOM
cinyyae. Yepez Arn , Bu u Cu o0o3HaveHbl Iiejble YacTH 3HAuYeHWH a, b, C
oneparuu M u MJIN — nmopaspsiausie. 3HaueHus a, b, ¢, X Hau., X koH., dX BBecTH
C KJIaBHATYpHI.

2. O0nomepHble maccugvl u yKazamenu

Pa3mepHoCTH MaccHBOB 331aI0TCSI HIMEHOBAHHBIMH KOHCTAHTaMH.

Bapuanr 1

B oaHoMepHOM MaccuBe, COCTOSIIIEM M3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) cymMMy OTpHUIIATENBHBIX JIEMEHTOB MAaCCUBA;

2) TOpou3BEIEHUE OJIEMEHTOB  MAacCHBa, PACIOJOKEHHBIX  MEXIY
MaKCUMAaJIbHBIM U MUHUMAJIHBIM DJIEMEHTAMH.

YHopsa0uuTh 3JEMEHTHI MacCHBA 110 BO3PACTAHUIO.

Bapuanr 2

B oaHoMepHOM MaccuBe, COCTOSILIEM M3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) cymMmMy MOJOKUTENBHBIX 3JIEMEHTOB MacCUBa;

2) Opou3BEIEHUE DJIEMEHTOB  MAacCcHBa, pPACMONIOKEHHBIX  MEXIY
MaKCHMaJIbHBIM MO0 MOAYJTI0 1 MUHUMAJBHBIM [0 MOIYJIIO 3JIEMEHTaMH.

YTHopsa0YnTh 3JIEMEHTHl MacCHBA 10 YOBIBAHHIO.

Bapuanr 3

B ogHOMEpHOM MaccuBe, COCTOSAIIEM U3 N IENBIX JIEMEHTOB, BBIYUCIIUTS!

1) mpousBeneHue >IEMEHTOB MAacCHBa C YeTHBIMA HOMEPaMHU;

2) CyMMy DODJIEMEHTOB MAacCHBa, pPACIOJOKEHHBIX MEXAY TEpPBbIM U
MOCJICTHUM HYJIEBBIMU 3JIEMEHTAMHU.

[IpeoOpazoBaTh MaccHB TaKUM 00pa3oM, YTOOBI CHauYaja pacroiarajuch BCe
MOJIOKUTEIbHBIE JIEMEHTBHI, 3K TOTOM — BCE OTPULIATEINIbHBIE.

3. /leymepuvie maccuent

Bapuanr 1

Jlana 11ie104rciieHHast MpAMOYToIbHas MaTpuiia. ONpeeuTh:

1) KOJIMYeCTBO CTOJIOIOB, COACPIKAIIUX XOTSI ObI OJMH HYJICBOH 3JICMCHT;

2) HOMEp CTPOKH, B KOTOPOW HAXOAUTCS caMasl JJTHHHAS CepUs OJMHAKOBBIX
AJIEMEHTOB.

Bapuant 2

JlaHa 11eI0YKMCIICHHAs] PSMOYTOIbHas MaTpuia. ONpeeuTh:

2) KOJUYECTBO CTPOK, HE COJEPIKAIIUX HU OJTHOTO HYJIEBOI'O JIEMEHTA,;

3) MakcHMaJbHOE W3 YHMCEN, BCTPCUAIOIIMXCS B 3aaHHON MaTpuile Oojee
OJIHOTO pa3a.

Bapuant 3

Jlana mienovnciienHas KkBajapaTtHas maTpuiia. OnpeennTh:

4) cyMMy D3JEMEHTOB B TeX CTOJOIAx, KOTOpble HE CoJaepKaT
OTPHUIIATEIbHBIX;
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5) MHUHHMYM Cpel CyMM MOJYJICH 3JIEMEHTOB JHAaroHalieH, apauieIbHbIX
n0OOYHON TUAroHalu MaTPUIIBL.

4. Cmpykmyput

BapuanT 1

1. Onucats ctpyktypy ¢ umeHeM STUDENT , conepskariyto cieayromiye
TIOJIS:

bamMuns ¥ UHUIHAIIBI,
HOMEp TPYIIIIbI;
yCIIEBAEMOCTh (MACCUB U3 MATU JIEMEHTOB).
2. HanucaTp nporpammy, BBIIOJIHSIONIYIO CIEIYIOIINE EHCTBUS:

o BBOJl C KJIABHATyphl J@HHBIX B MAacCCHUB, COCTOSIIMA H3 JECATH
crpyktyp Tiuna STUDENT; 3anucu 10/KHBI OBITh YIOPSAOYESHBI IO BO3PACTAHUIO
cpeaHero 6amia;

o BBIBOJI Ha JUCIUIEH (aMUIMA U HOMEPOB TPy JUIsl BCEX CTYACHTOB,
UMEIOUINX OLEHKHU 4 us;

o €CJIM TaKUX CTY/IEHTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuant 3

1. Omucats ctpykTypy ¢ mmeHeM STUDENT , comepskaryto ciaeayromue
OJISL:

(aMuIusl 1 UHULUAJIBL;
HOMED T'PYIIIIBI;
yCIIEBAEMOCTh (MAaCCUB U3 MATU JIEMEHTOB).
2. Hanmcats nporpaMmy, BBIIOJHSOIIYIO CIEAYOIINE JEHCTBHS:
o BBOJl C KJIAaBHATyphl J@HHBIX B MAacCCHUB, COCTOSIIIMA W3 JECATH
ctpyktyp Tirma STUDENT; 3anucu 1omkHBI OBITH YIIOPAIOYEHBI 10 a(haBUTY;
o BBIBOJI Ha JuCIUIed (aMUIMA U HOMEPOB IPYMII JUIsl BCEX CTYACHTOB,
UMEIOLINX XOTS Obl OJTHY OLICHKY 2;
o €CJIM TaKUX CTY/IEHTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.

5. Cmpoxu u ghaiinw

Bapuant 1

Hanmucate mporpamMmy, KOTOpasi CUMTHIBAET M3 TEKCTOBOro (aitna Tpu
MPEJIOKEHUS U BEIBOAUT UX B 0OPATHOM MOPSIIKE.

Bapuant 2

Hamnucate nporpammy, KOTOpasi CUMTBIBA€T TEKCT W3 (pailiia U BHIBOJUT Ha
AKPaH TOJBKO MPEJI0KEHUS, COIepKaIllie BBEIEHHOE C KIIABUATYPbI CIOBO.

Bapuant 3

Hammcats mporpamMmy, KoTopasi CYUTHIBACT aHTIIMHACKUN TEeKCT u3 (paitna u
BBIBOJMT HA DKPaH CJIO0BA, HAYMHAIOIIHUECS C TJIACHBIX OYKB.

6. @yukyuu
Bapuanr 1
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B oaHoMepHOM MaccuBe, COCTOSIIIEM M3 N BEHIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) cymmy OTpHUIIATENbHBIX JIEMEHTOB MACCHBA;

2) T[poOUW3BElIEHHE JJIEMEHTOB  MAacCHBa, PACMOJIOKEHHBIX  MEXIY
MaKCUMaJIbHbIM U MUHUMAJIbHBIM DJIEMEHTAMH.

YopsiiounTh 3JIEMEHTHI MacCUBa MO BO3PACTAHMUIO.

OdopMuTh KaKIbplii MyHKT 3a7aHusi B Buie (PyHKIMU. Bce HeoOXxoaumbie
MaHHbIC 17 (QYHKIUA JOJDKHBI TEpeJaBaTbcsi MM B KadeCTBE IapaMeTpPOB.
Hcrnonp3oBanne TII00ATBHBIX IEPEMEHHBIX B (PYHKITUSAX HE TOMYCKACTCH.

Bapuanr 2

B oagHoMepHOM MaccuBe, COCTOSIIIEM W3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) cymMMy MOJOKUATEIHHBIX 3JIEMEHTOB MacCHBA;

2) [pouW3BEIEHHE DJIEMEHTOB  MAacCHBa, PACIOJOKEHHBIX  MEXIY
MaKCUMAaJIbHBIM 10 MOJIYJIF0 1 MUHUMAIBHBIM 110 MOJIYJIIO JIEMEHTAMH.

YopsiiounTh 3JIEMEHTHI MacCUBa M0 YOBIBAaHUIO.

OdopmMuTh KKl MyHKT 3a7aHusl B BUle (PyHKIMU. Bce HeoOxoaumbie
JMaHHble NI QYHKUUM JOJDKHBI TEepeaBaThc UM B KadyeCTBE MapaMeTpOB.
Hcnonb3oBanue Ti100aIbHBIX IEPEMEHHBIX B (PYHKIIUAX HE JOMYCKAETCH.

Bapuanr 3

B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 N IENbIX 3JIEMEHTOB, BHIYHCIUTH:

1) mpom3BeaeHNE AIEMEHTOB MaCCHBA C YSTHRIMU HOMEPAMHU;

2) CyMMy DJIEMEHTOB MAaCCHBA, PAaCIOJIOKCHHBIX MEXKIy IEPBBIM M
MIOCJICTHAM HYJICBBIMH JJICMEHTaMHU.

[IpeobpazoBaTh MaccUB TakUM 00pa30M, YTOOBI CHayYaja pacnoJiarajuch BCe
MIOJIOKUTEIIBHBIC DJIIEMEHTBHI, K IIOTOM — BCE OTPHIIATEIILHEIE.

OdopmMuTh KKl MyHKT 3a7aHusi B BUie (PyHKIMU. Bce HeoOxoaumbie
JTaHHble NI (QYHKIUM JOJDKHBI TEpeaBaThci UM B KadeCTBE MapaMeTpOB.
Hcnonb3oBanue T100abHBIX IEPEMEHHBIX B (PYHKITUAX HE TOMYCKACTCH.

[. lunamuueckue cmpykmypol 0aHHbIX

Bapuanr 1

CocTraBuTh IporpamMmy, KOTopasi COACPKUT TUHAMAYECKYI0 HH(HOPMAIIHIO O
HaJMYuU aBTOOYCOB B aBTOOYCHOM TapKe.

CBezeHMs O KaKJI0M aBTOOyCEe BKIIFOUAIOT:

1. HOMEp aBTO0YyCA;

2. (haMUITUIO0 ¥ MHUIIAAITBI BOJIUTEIIS;

3. HOMEpP MapuipyTa.

4, [Iporpamma gomxHa 00ecreynBaTh:

d. HavyaibHOE (pOopMUpOBaHHUE JAaHHBIX 000 BCEX aBTOOycax B IMapKe B
BUJIC CITUCKA,

6. IIpU BBIE3ZIE KAXIOro aBToOyca M3 Mapka BBOJUTCS HOMEp aBTOOYycCa,

W TporpaMMa yaajseT JaHHble 00 OSTOM aBTOOyce U3 CHUCKa aBTOOYCOB,
HAXOJAIIUXCS B TAapKe, W 3aliChIBACT OTH JIaHHBIE B CIIMCOK aBTOOYCOB,
HaXOJIANIUXCS HAa MapIIpyTe;
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1. pU BBE3JIe KAXKIO0To aBTOoOyca B MapK BBOJAUTCS HOMEpP aBTOOyCa, U
nporpaMma yjaajiseT JaHHble 00 3ToM aBToOyce U3 CIOUCKa aBTOOYCOB,
HAXOJIAIIMXCSl Ha MaplipyTe, W 3allMChIBA€T ITH JAHHBIE B CIIMCOK aBTOOYCOB,
HAXOJISALIUXCS B TapKe;

8. M0 3ampocy BBIAAIOTCSA CBeIEHUs 00 aBTOOycax, HaXOISIIMXCA B
napke, win 06 aBTo0ycax, HaXOIAIIUXCS Ha MapIIpyTe.

Bapuanr 2

CocrtaBUTh mMporpamMMmy, KOTOpasi COICPKHUT TEKYyIIylo HWH(OpMaInoo o
KHUTaX B OMOIHOTEKE.

CBeneHus 0 KHUTaX BKIIOYAIOT:

Homep Y/IK;

(baMUITUIO0 U MHULIKATIBI aBTOPA;

Ha3BaHUC;

roJ1 U3JaHus;

KOJIMYECTBO SK3EMIUISIPOB JIaHHON KHUTU B OMOJIMOTEKE;

[Iporpamma gomxHa oGecreynBaTh:

HavyajgbHOE (POPMUPOBAHUE JTAHHBIX 000 BCEX KHUTAX B OMOIMOTEKE B
BUJI€ IBOUYHOTIO JIEPEBA;

° n00aBJIeHNE JAaHHBIX O KHUTAaX, BHOBb MOCTYMNAIOIMINUX B OUOJINOTEKY;

° yAaJe€HHUE JaHHBIX O CIIMCHIBAEMbBIX KHUTAX;

o [0 3alpoCy BBIJAIOTCA CBEACHHUS O HAJIWYUMU KHUI B OHMOJIMOTEKE,
YIOPSIZIOUEHHBIE 110 TOJIaM U3JaHus.

Bapuanr 3

CocTaBUTh MporpaMMmy, KOTOpash COJICPKHUT TEKYyIIylo HWH(QOpMAIUio o
3asiBKax Ha aBUAOWJICTHI.
Kaxxnas 3asgBka BKIIIOYACT:
MyHKT HA3HAYCHHS;
HOMEp perica;
(haMUITIIO0 ¥ MHUTIAAJTBI TTACCAKUPA,;
YKEJTaeMYI0 J1aTy BbUIETA.
[Tporpamma noJKHa 00ECIICYNBATE:
XpaHEHHE BCEX 3asBOK B BHJIC CITUCKA,
J00aBJICHUE 3aIBOK B CITHCOK;
yAaJICHUE 3as1BOK;
BBIBO/I 3a5BOK I10 33JJaHHOMY HOMEPY pelica U J1aTe BBIIETa;
BBIBOJI BCEX 3aABOK.

8. 3nakomcmeo co cmanoapmmnoit ouoauomexon STL

vector

1. TlpubaBuTh K KaxJAOMy 3JIEMEHTY MaccuBa cpenHee apupMeThyecKoe
€ro MOoJIOKUTEIIHLHBIX 2JIEMECHTOB

2. Kaxnplii 5IeMEHT MaccuBa JIOJDKEH ObITh YMHOXKEH Ha MHUHUMAJIbHBIN
3JIEMEHT UCXOJJHOI0 MacCHBa
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3. YMHOXHUTBL DJIEMEHTHI MaccHBa, Jensipecs Ha 3 0e3 ocrarka, Ha
cpeaHee apupMETHIECKOE AIIEMEHTOB MacCUBa, JeAIUXCs Ha 2 6€3 ocTaTka

4. PaznenuTb 3JIEMEHTHI MacCHBa Ha MOJOBUHY MAaKCUMAJILHOTO 3JIEMEHTa

5. OtrcopTupoBaTh 3JEMEHTHI MacCHBa B TMOPSJIKE BO3PACTaHUS CYMMBI
COCTaBJISIOIIMX UX 1P

6. YMHOXHUTH KaXJbIil OTPUIIATEIILHBIN 2JIEMEHT MacCHUBa Ha IPOU3BEICHUE
MaKCHUMaJIbHOTO ¥ MUHUMAJIBLHOTO JIEMEHTOB HCXOJHOIO MacCHBA

7. YMHOXUTh KaXIbIM JJEMCHT MAacCHBa HAa MAaKCHMAaJbHBIA DIIEMCHT
MCXOJTHOTO MACCHBa U Pa3JeINTh HA MUHUMAJIbHBIA 3JIEMEHT UCXOAHOTO MacCHBa

8. IlpubaBuTh K KaXXJIOMYy 3JIEMEHTY MacCHBa CyMMY TPeX MHUHHUMAaJIbHBIX
3JIEMEHTOB MAacCCHBa

9. DemMeHTHI, CTOSIIHE Ha YETHBIX MO3UIIUSIX MACCHBAa YMHOXKHTH HA 2, a U3
AJIEMEHTOB, CTOSIIIIMX HA HEUYETHBIX TO3WIMAX, BBIUECTh CYMMY BCEX
HEOTPHIATEIbHBIX 2JIEMEHTOB

10.Kaxayro dYeTBEepKy »dJIEMEHTOB MaccuBa (JUOO OCTaBIIYIOCS 4YacTh
MaccHBa MEHBIIICH JJIMHBI) OTCOPTUPOBATH B TIOPSJIKE BO3pACTAHUS

string

1. Pazpaboraiite dpyHkuuio & , yHaisoNIyl0 U3 CTPOKHU, TEpElaHHON B
napaMeTpe , JUIIHKE npoOenbl. JIMIIHUMU CYUTAIOTCS BCe MPOOeNbl B Hadale U
KOHIIE CTPOKH, & TaKXKe TOTIOJTHUTEIbHBIE TPOOEIIBI MEXKIY CIIOBAMHU.

2. PaszpaboraiiTe ¢ €€ UCIONBb30BaHWEM (PYHKITHIO, BBITOTHSIIONIYIO
ylaJeHue JUITHUX MPOOEOB M3 KaKIOW BXOJHOTO MOTOKAa CHMBOJIOB U BBIBOJ
PE3YNBTHPYIONTUX CTPOK B BBIXOIHON TTOTOK.

3. Paspabotaiite dynkmmio std::string HtmlIEncode(std::string const& text),
BBITIOJIHAIONIYIO ~ KOJAMPOBAaHWE  CIEIUAIbHBIX  CHMBOJIOB  CTpOKM  text
COOTBETCTBYIOIIMMH cymHocTssMu HTML:

e “(mBoilHas KaBbIYKA) 3aMEHAETCS Ha &quot;
¢ (amocTtpod) 3ameHsieTcs Ha &apos;
< (3HaK MeHblIE) 3aMeHseTcs Ha &lt;
> (3Hak OoJblle) 3aMeHseTC Ha &gt;

& (ammepcann) 3aMmeHsieTcs Ha &amp;

PazpaboTaiiTe Ha ee OCHOBE POrpaMMy, BEIOJIHSOINIYIO0 html-kKoaupoBanue
TEKCTa, MOCTYMAIOIIETO CO CTAaHAAPTHOTO MOTOKA BBOJA, M BRIBOJSIIYIO PE3YJIbTAT
B CTaHJAPTHBIN TTOTOK BBIBOJIA.

4. Pazpaboraiite (yHKIHIO, BBINOJHAIONYIO JekoaupoBanue html-
CYITHOCTEH CTPOKH, NMEPEUUCICHHBIX B BapuaHTe 3, 0OpaTHO B MX CHUMBOJIBHOE
IpeICTaBJICHHE.

Pa3zpabotaiiTe Ha ee OCHOBE MPOrpamMmy, BBINOIHSIONIYIO JEKOJUPOBAHHE
html cymHocTeli TekcTa, MOCTYMaroMIero €O CTAaHAAPTHOTO IMOTOKAa BBOJAA, H
BBIBOJIAIIIYIO PE3yJIbTaT B CTAHAAPTHBIN MOTOK BHIBOJIA.

map
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5. Pa3paboTaiiTe mporpammy-ciioBaph, OCYIIECTBIISIONIYIO ITEPEBO] CJIOB H
CJI0BOCOYETAHMIi, TOCTYMAIIIUX CO CTAHJAPTHOrO TOTOKa BBOJA, €
AHTJIMHACKOrO SI3bIKA HA PYCCKHIl C UCIOJIb30BAHUEM 3a/IaHHOTO (haiiia croBaps
U BBIBOJAIIYIO pe3yJbTaT IMEpeBOJa B CTaHIAPTHBIM MNOTOK BbIBoAA. Ecnu
BBOJIMMOE CJIOBO WJIM CJIOBOCOYETAaHHE, OTCYTCTBYET B CJOBape, Iporpamma
JIOJKHA TIOTIPOCUTH MOJIB30BATENsi BBECTH MEPEBOJ U 3allOMHHUTH €ro, B CIyyae,
€CJIM TOJb30BaTeNlb BBEJ HEMYCTyI0 CTpoKy. Jlis BbIxola M3 Auaiora c
IPOrpamMMoOi MOJIb30BATENb JIOJKEH BBECTH CTPOKY, COCTOSIIYIO0 M3 TPEX TOYEK.
[lepen BBIXOJOM MporpamMma CHOPAMIUBAET O HEOOXOJAUMOCTH COXPaHUTh
U3MeHeHus1 B ¢ailne cioBaps, B TOM cliyyae, €clid B CJIOBapb ObLIN 100aBIICHBI
dbpa3bl BO BpeMs TEKyIlel cecCMu paboThl ¢ mporpamMmmoi. Mms daiina cmoBaps
nepeaaeTcs mporpaMMe ¢ MOMOILBIO apaMeTpa KOMaHHOW CTPOKHU.

Stack

O6paTHa}I ITOJIBCKAs 3aII1UCh

1. IlpeoGpazoBath BeipakeHue B OII3 ¢ ucmob30BaHUEM CTEKa

2. PeanuzoBare AJITOPUTM BBIYHCJIICHHA BBIPAKCHUA, 3alIMCAHHOI'O B OH3 C
HNCITIOJIB30BAHHUCM CTCKA

9. o011

Ilenv pabomsl — 0OCBOCHUE U 3aKPEIJICHUE OCHOBHBIX HAaBBHIKOB OOBEKTHO-
OPUEHTUPOBAHHOTO  MPOrpaMMUPOBAHMS, CBSI3AHHBIX C  MPOEKTUPOBAHUE
cnenuduKaMi Kjacca, €ro CTPYKTyphl U omnepanuid uHTepdeiica ¢ ydeTom
CBOMCTBA MHKATCYJIAINH.

Bapuanr 1

Onucate  kiacc, peanu3yromuid  crek.  Hamwcate — mporpammy,
UCIIOJIB3YIOMIYI0 TOT KJIacc Jisi MOJAENUpPOBaHUsl T-00pa3HOrO COPTUPOBOUYHOTO
y37a Ha keye3Hou gopore. [IporpamMmma gomkHa pa3fensTh Ha JBa HaNpaBlICHUS
COCTaB, COCTOSIIMHA W3 BaroHOB JBYX THMOB (HAa KaXJI0€ HaIpaBICHUE
dbopmupyeTCcsi cOCTaB U3 BaroHOB OJHOTO THma). [IpeaycMoTpeTh BO3MOXKHOCTH
dbopmupoBaHus cocTaBa u3 (ailia u ¢ KJIaBUATYPHI.

Bapuant 2

Onucath Kjacc, pealu3yloluii OuWHapHOE JAepeBo, o0Oaaaroiiee
BO3MOYKHOCTBIO JTOOAQBJICHUS HOBBIX DJJIEMEHTOB, YAQJICHHS CYIICCTBYIOIINX,
MOMCKA 3JIEMEHTAa MO KIIOUy, a TaKXKe IOCJIEeI0BAaTEIbHOIO JIOCTyNa KO BCEM
aneMeHTaM. HamucaTe mporpamMmy, HMCHOJIB3YIOIIYIO — 3TOT  Kjacc s
MPEICTABIICHUS AHTJI0-PYCCKOTO cioBaps. [Iporpamma fnomxHa cojepkarb MEHIO,
MO3BOJIAIOIIEE OCYLIECTBUTh IPOBEPKY BCEX METOJOB Kiacca. lIpemycMoTpers
BO3MOXKHOCTH ()OPMHUPOBAHUS CI0Baps U3 aiia v ¢ KIIaBUaTYypPHI.

Bapuant 3

[TocTpouTh cHCTEMY KJIacCOB MJII ONHUCAHMS TUJIOCKHMX TE€OMETPHUYECKUX
buryp: kpyra, KBajapara, MOpAMOyTrojbHUKA. IIpemycMoTpers MeTOmbI IS
co37aHusi OOBEKTOB, MEPEMEIICHHS Ha IUIOCKOCTH, W3MEHEHHUS pa3MepoB W
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BpaIeHUs Ha 3alaHHBIN yroj. Hamucate nmporpammy, 1eMOHCTPUPYIOIIYIO padoTy
c otuMHM Kiaccamu. [IporpamMma mo/DKHA CoJep)KaTh MEHIO, TTO3BOJISIOIICE
OCYIIICCTBUTH ITPOBEPKY BCEX METOOB KJIaCCOB.
Bapuanr 4
[TocTpouTh ommcaHHWe Kiacca, COJepKaliero HWHPOPMAIUI0 O IOYTOBOM
anapece opraHm3anuu. I[IpeaycMOTpeTh BO3MOXKHOCTH Pa3JeIbHOTO H3MCHCHHS
COCTAaBHBIX YacTel ajapeca, CO3JaHHMS W YHHUTOXXCHHS OOBCKTOB 3TOTO Kjacca.
Hamucate mporpammy, 1eMOHCTPUPYIOIIYIO paboTy ¢ 3THM KiaccoM. [Iporpamma
JTIOJDKHA
Bapuanr S
CocraBUTh OmMUCaHWE Kiacca IS TMPEACTABICHUS KOMIUICKCHBIX YHCEN.
O0ecnieunTh BBITIOJHEHUE ONEPAMA CIIOKEHUS, BBIYUTAHUS W YMHOXKCHHS
KOMITJIEKCHBIX urcell. HamucaTs mporpaMmy, JEMOHCTPUPYIOIIYIO paboTy € 3TUM
kiaccoMm. IIporpamma moiKHA coAep)KaTh MEHIO, ITO3BOJISIOIIEE OCYIIECTBUTH
IIPOBEPKY BCEX METOJIOB Kiacca.
Bapuanr 6
CocTaBuTh OMNHMCaHHWE Kiacca [Ji1 OOBEKTOB-BEKTOPOB, 3aJaBacMbIX
KOOpAMHATaMH KOHIIOB B TPEXMEPHOM IIpocTpaHcTBe. OOecrneunTh omeparuu
CIIOKCHHSI M BBIYMTAHUS BEKTOPOB C IOJIYYEHHEM HOBOTO BEKTOpa (CyMMBI WJIH
pPa3HOCTH), BBIYMCICHUS CKAJISIPHOTO TIPOU3BEICHHS JIByX BEKTOPOB, JJIHMHBI
BEKTOpa, KOCHWHYCa yIrja MEXKIy BekTopamu. HamumcaTe mporpammy,
JEMOHCTPHUPYIONIYI0 paboTy ¢ 3TUM KiaccoM. IIporpamma moymkHA COAepKaTh
MEHIO, ITO3BOJISIOINIEE OCYIECTBUTH MPOBEPKY BCEX METOOB Kjlacca.
Bapuant 7/
1. Cosznmats kimacc Employee.
*  MOJSL UM, PAMUNUSL, OOAHCHOCIL, 0AMA POAHCOEHUs, 0ama HalmMa Ha
paboty, 3apniama.
* IS TIOJICH dama pooicoenus, dama Halima UCTIONIb30BaTh Kiacc Data.
2. nons firstName, lastName, position pasmecTuTh B JUHAMHYECKON MaMSITH
(new, delete).
PeanuzoBath KOHCTPYKTOPHI (3 MIT) U JECTPYKTOP
Peanu3zoBaTh MeTOJBI: TIEPEBOJ COTPYJAHHKA HA JPYTyI0 JOJIKHOCTb,
MOBBICHTH/TIOHM3UTh  3apIiaTy, BBIYUCIMTH  BO3pPacT  COTPY/IHHKA,
MOJICUMTATh CTaX pabOTHI, B 3aBUCHMOCTH OT CTa)ka MOBBICUTH 3apruiaty (15
aet — 3%, 20 net — 5%, 25 met — 10%, >= 30 - 15%).
Cosznath Opuraay padounx (Maccus u3 5 o0bekToB Employee).
+ cBO€E n0OAaBIIECHHUE.

B~ w

o o

Bapmuanr 8
Cozpnanue kiacca Date. (mauano Bpemén 1901 ron)

main(){
Bate di, d2,ds, ...;

Date d4(1, 1, 2015);
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d.setDate(1999, 1, 1);

Bate datesArray[N];
datesArray[0] = d1;

vector <Date> dates;
dates.Add(d1);

d1.Print();

d1.futureDate(10);

di1.next();

d1.pastDate(10);

int k = d1.countDaysBetweenTwoDates(d2);
d1.compareDate(dates[2]);

sort(datesArray, N); // MOKHO HCIIONB30BaTh OUOIHOTEUHYIO COPTUPOBKY
sort(dates, dates.count); // MOXHO HCIIOJIB30BATH GHOIHOTEUHYIO COPTHPOBKY
}

1. IpaBuia opopmienus koga (aus C++) -> oTuét B daiine Word

2. Ilporpamma -> AOKyMEHTalMs MO Kjaccy (Ha3HAuY€HHE KaXJOro WieHa
Kkiacca) B daiine Word

B IIporpamme:

3. KomMeTapuu K KaKJI0My METOLY

4. Ilpogymath crienu(prKaToOphl 1OCTyMA.

5. "lpobuts" hyHKIIMU B KJIacce.

6. (*) + k mporpamMmMe 0OaBUTH CBOM KOJT

10. OOIL. Hacneooeanue u nonumopghusm

Bapuant 7

Omnucare knacc Circle, cOOTBETCTBYIOINIYIO OKPYXHOCTSIM. OKpY>KHOCTb
3amaércd  KOOpJIMHATaMu IeHTpa W paauycoMm. Ornpeaenuts (QyHKIHIO,
MPOBEPSIONIYI0, TEPECEeKalTCcsl 1M JBE OKpyKHocTU. Hamumcars mnporpammy,
UCTIONIB3YIONIYI0 3Ty (yHKIU0. [IpegycMorpers 00pabOoTKy HCKIIOUYUTEIBHBIX
CUTYaIUM.

Koumponvnaa paooma Ne 1

. B maccue Z(N) onpeaenuTs KOJIUYECTBO MOJOKUTEIBHBIX YHUCEN U YHUCE,
MPUHAJICKAIUX UHTEpBay [-7;5.2], Bce oTpHIaTENIbHBIE YKCIa IEPENUcaTh B
Maccus P.

. Hanmucate @QyHKIMIO, KOTOpash OMNpEAeNsieT, SBISETCS JM 3aJlaHHas
LEJOYMCIICHHAas KBajJpaTHas MaTpulla: OPTOHOPMHPOBAHHOM, T.e. TaKoOW, B
KOTOPOM CKaJIsIpHOE MPOM3BEJACHUE KaXKI0W Maphl Pa3IMUHbIX CTPOK paBHO 0, a
CKaJISIpHOE MPOM3BEICHUE KAXKION CTPOKH Ha ce0s paBHO 1.

Koumponwvnas paooma Ne 2

BBoauTCS TEKCT, HANMCAHHBIM 3arjJaBHBIMU M CTPOYHBIMU JIATUHCKUMH M
pycckuMu OyKBaMU U, BO3MOXXHO, COJEpXKamuii Udph, a Takxke Apyrue

CUMBOJBL. Texcm COCTOUT W3 €106, Pa3NENseMbIX npoberamu WM JIPYTUMU

OOILIETIPUHSITBIMU 3HAKAMU NpenuHaxusi. BRIBEIUTE HA DKPaH:
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. 3Ty JKC MOCICAOBATCIIBHOCTD CJIOB, YAAJIIMB U3 HEC nO6MOpHblE BXOKACHUA
CJIOB U 3aMCHHUB BCC CTPOYHEIC 6YKBBI 3arjlaBHbBIMU.

. Bce paznuunsie cnoBa, ykazaB 1ocje Kaxaoro u3 HuX (B CKoOOKax) uucio ero
BXOJKJICHUU B TEKCT.

Koumponwvnas paboma Ne 3
Omnucats ctpykTypy ¢ uMeHem STUDENT, coxepkaliyto cieayromnue moJs:
dbaMunus 1 THUIU AL
. HOMEp TPYIIIbI;
. yCIEeBAEMOCTh (MacCUB U3 ISITH SJIEMEHTOB).
HammcaTe nmporpaMmy, BBITIOJHSIOIIYIO CIEAYIOIIUE ACHCTBUS:

BBOJI C KJIABHATYpbl JaHHBIX B MAaCCHUB, COCTOSIIMH U3 JECATH CTPYKTYP
tunia STUDENT; 3anucu AOOKHBI OBITH YHOPSAIOYEHBI 10 BO3PACTAHUIO
cpemHero 0aia;

. BBIBOJl HAa JUCIUIEH (aMuiIuMii ¥ HOMEpPOB Tpymn [Jsi BCEX CTYIEHTOB,

MMEIOIIMX OLEHKH 4 ® 5; ecaum Takux CTYACHTOB HET, BBIBECTH

COOTBETCTBYIOILIEE COOOLIEHUE.

BOHpOCI)I AJIH KOHTPOJIbHBIX TECTOB H CAMOKOHTPOJIA

1. Yro omnpenenser knacc? Uem oOnnuaercs kiace oT o0bekTa?
Knacc onpezaenser noip30BaTeNbCKUi TUI: ONMCAHNUE JAHHBIX U onepanuil Hag HUMH. OOBEKT -
3TO KOHKPETHBIN 3K3EMILISP KIacca CO CBOUM COCTOSIHUEM.

2. MoXHO 11 00BABIIATE MacCUB OOBEKTOB? A MaccUB KJIAaCCOB?
Ha. Her. Tonbko B MeTanmporpaMMupOBaHum. boost::tuple

3. Pazpemiaercst 11 0OBABIATH yKa3aTesb Ha 00BbEKT? A ykaszaTenb Ha Kiacc?
Ha. Her.

4. Jlomyckaercsi M mepeAaBaTh OOBEKTHl B KauecTBE MapaMeTpoB, W KaKUMH crmocobamu? A
BO3BpAIllaTh KaK Pe3yyibTaT?

IIo CCBUIKE, 11O YKa3aTCIItO. BOSBpElH_IaTB Takxke. [1o 3HaueHuro nepez[aéTCH KOIHs 00bEKTA.

5. Kak Ha3bIBaeTCsl HCTIOJIB30BaHUE 00BEKTa OJHOTO Klacca B KauecTBe OISl APYroro kiacca?
Komnosumus.

6. SIBnsieTcs 1M CTpyKTypa KiaccoM? YeM Kitacc OTIIMYAETCS OT CTPYKTYPhI?
Ha. ITo ymosqanuio B Kjlacce Bce Mouis private

7. Kakue xmroueBsle ciioBa B C++ 0003HayaroT kiacc?
class, struct

8. OOBsACHUTE NPUHIUI UHKATICYIISIIIUH.
CoxkpeITHE AeTaneil pean3anyi.

9. YTo TakOoE€ KOMITO3ZULIMS?
Hcnonp3oBaHne 00bEKTa OJTHOTO KJIacca B KQ4e€CTBE MOJIS APYToro.

10. Jlyis yero ucnonb3yrTes KITF0YeBbIe ciioBa public u private?
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st onpenenenust 00JaCTH BUTUMOCTH.

11. Mo’XHO 11 MCTIOJIL30BaTh KJIFOYEBBIC clloBa public u private B cTpykType?

a.

12. CymecTBylOT 1 OTrpaHUYCHHUS Ha UCIHONIB30BaHUE public m private B kimacce? A B

CTPYKTYype?
Her. Her.

13. O6s3arenbHO M enaTh oI Kjlacca IPUBaTHBIMU?
Her.

14. Yto Ttakoe meton? Kak BeI3bIBaeTCSI METOL?
Merton - 3To pyHKIHA, onpeAenEéHHas B Kiacce.
Ecnu cTatnyeckuii, TO BRI3BIBAETCS IJIS KJIacca, €CJIM OOBIYHEBIN - TO 11 00BEKTa Kjacca.

15. Moset 1 MeTo]1 ObITh MPUBATHBIN?

Ha.

16. Kak ompenenuTh MeTOJ HEMOCPEACTBEHHO BHYTpHM Kiacca? A BHe kiacca? UYem 3Tu
OIPENIEIICHUS OTIIMYAFOTCS?
class A{ void method x{}};

17. MoxHO B MeTOJjaX MPUCBaUBaTh apaMeTpaM 3HaYEHUS 110 YMOIYAHUIO?
Ja. CynecTByrOT JONOIHUTEIbHBIE OTPAHUYEHUS.

18. Uto 0003HaYaeTCs KIIFOYEBBIM CIIOBOM this?
VYkazatenb Ha 00BEKT, KOTOPBIA BBI3BAIT METO]I.

19. 3aueM HyKHbI KOHCTaHTHbIE MeTObI? YeM oTauvaeTcs onpeeeHre KOHCTAaHTHOIO METoAa
OT 00BIYHOTO?

UToOB! MpenoTBPATUTh CIIy4aiiHOE U3MEHEHHUE JIaHHBIX BHYTPU METOJa M MOKa3aTh, UTO METO/]
HE MEHSIET COCTOSIHUE KJlacca.

20. MoxeT 1M KOHCTAaHTHBIM METOJ BBI3BIBATHCS AJNIsi OOBEKTOB-TIEPEMEHHBIX? A OOBIYHBIN
METOJ — JJISI 00 BEKTOB-KOHCTAHT?
Ha. Her.

21. O6bsicHUTE PUHLUT TOJIUMOpPU3Ma.

Bo3MoxkHOCTE paboTaTh ¢ 0OBEKTaMU Pa3HBIX KJIACCOB OJJUHAKOBBIM 00pa3oM.

[Tonneprkka pa3aIu4HOIO MOBEACHUS POACTBEHHBIX KJIACCOB, NMPEOCTABISIEMOTO YEpE3 EAUHBIN
uHTepdeiic 6azo0BoOro Kiacca.

Ectb cratnueckuii - Ha 3tane komnwsinuu. [labmonsl, neperpyska GyHKIMI 1 onepaTopos.
Ectb nunamuueckuit - BupTyanbHble (yHKIUU. ToYHOE 3HAUEHHUE OINepalu ONpeeseTcs
00BEKTOM JIJIs1 KOTOPOTO OHA BBI3BIBACTCS.

22. Yrto Oyzner HameyaTaHo B pe3ysbTare paboThl cieayromeil nporpaMmel Ha Cu++?
class X {
public:
virtual void f() {cout << "X::f\n"; g(); }
void g() { cout << "X::g\n";}
b
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class Y : public X {
public:

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

3
class Z : public Y {
public:

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

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

px->f(); px->9(); py->f0); py->90);
delete px; delete py;

int main() {

P(new X, new Y);
P(new Y, new Z);

return O;

}

2. OueHnounbvle mamepuanvl 01 NPOEEOEHU NPOMEICYHOYHOIU Ammecmayuu

[Inanupyemsblii
00pa30BaTebHbII pe3yibTar
(KOMIIETEHITUSI, UHIUKATOD)

Tunosslie KOHTPOJIbHBIC
3aJaHusA

Kpurepnn onenuBanus u
IIKaJIa OLICHUBaHUs

YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTHYECKHUM aHAJIN3 U
cuHTe3 uHpopMaIumy,
MPUMEHSTH CHCTEMHBIN
HOJXO/ /ISl PeLIeHUs
MOCTAaBJICHHBIX 33124
VK-1.1 Ananusupyem
3a0auy, evloessis ee 6azosvie
cocmasnawue

VK-1.2 Onpeoensem,
uHmepnpemupyem u
paudxcupyem uHgopmayuio,
mpebyemyro 0 peuleHus
nOCMaegneHHou 3a0a4u
VK-1.3 Ocywecmensiem
NOUCK UHgopmayuu 0ns
peuleHus noCmagienHoll
3a0ayu no pazniudHbIM
MUnam 3anpocos

VK-1.4 Ilpu obpabomxe
ungopmayuu omauyaem
¢axmol om mHenuil,
unmepnpemayuti, OYeHox,
Gdopmupyem coocmeennwie
MHEHUSL U CYIHCOEHUS,
apaymeHmupyem ceou

1. [Mapagurmel
pOrpaMMHUPOBAHUS, UX
ocobeHHocTH. CTpyKTypHOE
IPOrpaMMUPOBAHUE.
[Tpouenypnoe
IIPOrpaMMHUPOBAHHUE.
MonynbsHOE
IIPOrpaMMHUPOBAHHUE.
OOBEKTHO-OpPUEHTUPOBAHHOE
IIPOrpPaMMHUPOBAHHUE.
OYHKIIMOHAIBHOE
IIPOrpaMMHUPOBAHHUE.
Jlornueckoe
IIPOrpaMMHUPOBAHHUE.
O06061eHHoe
IIPOrpaMMHUPOBAHHUE.
(VK-1.2, VK-1.3, VK-1.4)

2. Tunel maHABIX B S361ke CH++.
Pasmeps! nanubix. IIpumepsr.
ITepemennbie. KOHCTaHTHI.
IIpumepsl. fIBHOE U HESIBHOE
npeoOpa3oBaHue TUIIOB.
OO0®bsBICHNE TIEPEMEHHBIX U
KOHCTaHT B s3bIke Cu. O6nacthb
BUJUMOCTH NEPEMEHHBIX U
BpeMsl )KU3HH OOBEKTOB.

HUmeemces nonnwiil
AaHanu3 3a0ay4u,
npeoodCcet GepHbILL
aneopumm peueHust
3a0a4u, NPpUBeOeHo
NOJHOE 8EPHOE PeuleHue
3a0a4u, sKuoYarouiee
NPAsUIbHBIL OMEem

—10- 12 6annos

Hmeemcs noanwviil
aHAIU3 3a0a4u,
NPeON0IHCEH BePHDBLIL
aneopumm peuieHust
3a0ayu, npugedeHo
peutenue 3a0a4u, HO
NONYYEeH HeNnPAaBUTbHbILLL
omeem u3-3a
apugmemuueckoii /
peutenie HedOCMamouHo
000CH08AHO / 8 peuieHuu
UMeromcs IuHue Ui
HegepHble 3anucu, He
omoeneHHble OM Peuletsl
— 8- 9 6anna

Henonnvtii ananus
3a0a4u, NpeoylodHceH
BEPHBIIL ANCOPUMM
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8b1600bl U MOYKY 3PEHUS
VK-1.5 Paccmampusaem u
npeonazaem 803MONCHbIE
8apuanmol peuleHus
nOCMAaseHHoU 3a0ayu,
OYEeHUBASL UX OOCMOUHCINEA
U HedoCmamxu

JlokanbHbIe ¥ TTI00aIbHBIC
nepeMmeHHsble. [lepeMennbie,
Kiaccel mamsatu. CTaTudeckoe,
aBTOMAaTHYCCKOE U
JTMHAMHUYECKOE pa3MeIleHUE
JaHHBIX. OCOOCHHOCTH U
paznuyusi.

(VK-1.1, VK-1.2, VK-1.3,
VK-1.5)

3. CnpoexTupyiite u
peanuzyiite kiaacc Data.

(VK-1.1, VK-1.5)

4. Ctpoku B ctune C. Tlonstue

CTPOKH. I/IHI/IHI/IaHI/I3aHI/IH CTPOK.

OyHKIMH 111 pabOTHI CO
crpokamu. [Ipumepsr.
(VK-1.4)

peutenus 3a0ayu, Ho
umeemcst 6epHoe peuterue
JIUUb Yacmu 3a0ayu u3-3a
Jn02uyecKkol oumubku —5 —
7 bannos

. He coomeemcmeyem
mpebosaHusMm,
UBJIOHCEHHBIM 6bllUe

—0-4 6annos

OIIK-1 Cnocoben
MPUMCHSITh
dbyHIaMeHTallbHbIE 3HAHMUS,
MOJTy9YEeHHBIE B 00JIACTH
MaTeMaTH4YeCKHUX U (WIJIH)
€CTCCTBCHHBIX HAYK, U
UCIIOJIb30BaTh UX B
npodecCHOHAIbHON
JEeSITEIbHOCTH

OIIK-1.1 Ocywecmensem
omoop meopemuyeckozo u
APAKMU4ecKo2o Mmamepuand
OIIK-1.2 Pewwaem munogvie
3a0a4u 8 pamKax
npogeccuonanvrol
OoesimenbHOCmU

OIIK-1.3 Hcnonvzyem
PAa3udHble Memoowl U
npuemvl peueHus 3a0ay
npogeccuonanvrol
oesmenvHoCmu

1. [Tapagurmel
MpOrpaMMHUPOBaHUS, UX
ocobeHHocTH. CTpyKTypHOE
MPOrPaMMUPOBAHHUE.
[Ipouenypnoe
MPOrPaMMUPOBAHHUE.
MonynbHOE
MPOrPaMMUPOBAHHUE.
OOBEKTHO-OpPUEHTUPOBAHHOE
MPOrPaMMUPOBAHHUE.
DyHKIMOHAIBHOE
MPOTPaMMUPOBAHHUE.
Jlormyeckoe
MPOTPaMMUPOBAHHUE.
O06o06mIeHHOE
IpOorpaMMHUpOBaHUE.
(OIIK-1.1)

2. Tunsl JaHHBIX B s3bIKe C++.
Pasmeps! nanubix. IIpumepsr.
ITepemennbie. KOHCTaHTHI.
IIpumepsl. fIBHOE U HEABHOE
peoOpa3oBaHKEe TUIIOB.
OO0BbsiBIEHNE IEPEMEHHBIX U
KOHCTaHT B s3bike Cu. O6nacthb
BUJUMOCTHU NIEPEMEHHBIX U
BpEMsI J)KU3HH 0OBEKTOB.
JlokanbHbIe U TTI00ABHBIE
nepemeHnHsle. [lepeMeHHEIe,
KJjaccsl namsaTi. CTaTHYECKOE,
ABTOMAaTHUYECKOE U
JUHAMHUYECKOE pa3MEIECHUE
naHabIX. OCOOEHHOCTH U

. Hmeemcs noanwvii
aHAIU3 3a0a4u,
npeoodHCcet GepPHbIL
aneopumm peuieHust
3a0a4u, NPUBeOeHo
NOJHOEe 8epHOe peuleHue
3a0ayu, eKutouaroulee
NPABULLHBLI OMBEN:

12 — 14 6annos

. HUmeemcs nonnwiil
aHanu3 3a0ay4u,
npeoodCcet GepHbLLL
aneopumm peweHus.
3a0a4u, NpUBeOeHo
pewenue 3a0a4u, Ho
NONYYEeH HeNnPaBUTbHbILLL
omeem u3-3a
apugmemuueckoii /
peutere HedOCMamouHo
obocnosano / 6 peulenuu
UMEIomMCs TUUHUE U
HeBepHble 3aNUcl, He
omoeneHHble Om peuleHus.
-9-11 6anna

. Henonnvtii ananus
3a0ayu, npeoodceH
BEPHBIIL ANCOPUMM
peulerus 3a0a4u, Ho
umeemcsi 6epHoe peuterue
JIUUDb Yacmu 3a0ayu u3-3d
Jn02uyeckol oumubku —5 —
8 bannos

. He coomeemcmesyem
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pasnnyus.

(OI1K-1.1)
3. CipoekTupyiTe u
peanusyiite kaacc Data.

(OIIK-1.2, OIIK-1.3)

4. Ctpoku B ctiiie C. I[lonsarue

CTpOKU. MHNIManu3anus CTpoxk.

OyHkuK Ui paboThl CO
crpokamu. [Ipumepsr.
(OIIK-1.1, OIIK-1.2, OIIK-
1.3)

mpebo8aHusMm,
U3TIOMHCEHHBIM BblLUE
—0-4 6annos

OIIK-4 CnocoGeH pemiathb
3a/1a49¥ MpoQecCHOHATBHON
JESITEIbHOCTH C
UCTIOJIb30BaHUEM
CYIIECTBYIOIINX
MH(OpPMaLOHHO-
KOMMYHHKAITTOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TpeOOBaHUI1
MH(pOpMaLOHHON
0e30MacHOCTH

OIIK-4.1 Ombupaem
meopemuyecKuli Mamepua
6 oonacmu UKT ons
peuieHus
npogheccuoHanbHuIX 3a0ay
OIIK-4.2 IIpumensem
coepemeHHble Memoovl
cbopa u npedcmaenenus
OaHHbIX

OIlIK-4.3 Yuumvieaem
mpebo8aHus
UHoOpMayuoHHoU
bezonacnocmu npu peueHuu
npogheccuonanbHulx 3a0au

1. [Tapagurmel
MPOTPAMMUPOBAHUS, UX
ocobenHoctu. CTpyKTypHOE
MPOrPaMMUPOBAHHUE.
IIpouenypnoe
MPOrPaMMUPOBAHHUE.
MonynbHOE
MPOrPaMMUPOBAHHUE.
OOBEKTHO-OpPUEHTHPOBAHHOE
MPOrPaMMUPOBAHHUE.
OyHKIIMOHAIBHOE
MPOrPaMMUPOBAHHUE.
Jloruueckoe
MPOrPaMMUPOBAHHUE.
O060061EHHOE
MPOrPaMMUPOBAHHUE.
(OI1IK-4.2)

2. Tunel faHHBIX B sA3bIke C++.
Pasmeps! nannbix. IIpumepsr.
Ilepemennbie. KoHCTaHTHI.
IIpumepsl. fIBHOE U HEABHOE
peoOpa3oBaHNEe TUIIOB.
OOBbsBIEHNE IEPEMEHHBIX U
KOHCTaHT B s3bIke Cu. O6nacthb
BUJUMOCTH NIEPEMEHHBIX U
BpEMsI J)KU3HU OOBEKTOB.
JlokanbHbIe U TI00AIbHBIE
nepemeHnHele. [lepeMeHHsIe,
KJj1acchl namsaTH. CTaTHUECKOE,
aBTOMAaTHUYECKOE U
JUHAMHUYECKOE pa3MEILECHNE
naHHbIX. OCOOEHHOCTH U

pasjinuu.
(OIIK-4.1, OIIK-4.2)

3. CpoexTupyiiTe n
peanusyiite kiacc Data.
OIIK-4.1, OIIK-4.3)

. Ilonno u npasunvho
OaHbl Omeemvl Ha 6Ce
NOCMABIeHHbLE BONPOCDHL,
npugedenvl HeobdX0ouMble
npumepbol, CMmyoeHm
nokazvléaem NOHUMAaHUe
usnazaemo2o mamepuaia

—12 - 14 6annos

. Ilonno u npasunvho
OaHbl Omeemvl Ha 6Ce
NOCMAB/IeHHbLE BONPOCDHL,
npugedeHvl npumepbl,
O0OHAKO UMEIOMCH
HEMOYHOCU, 8 YerioM
cmyoenm noKasvléaem
NOHUMAHUE U3YYEHHO20
mamepuana

—-8-11 6anna

. Omeem Oan 6
OCHOBHOM NPABUTLHO, HO
Heo0oCmamo4Ho
apeyMeHmupo6anvl
6b1800bl, NPUBEOEHLI HE
6ce 1Heobxooumole
npumepul

—4 -7 6annos

. Jlanvl HeepHble
omeemwl Ha
HOCMABNIeHHbLE 8ONPOCHL

-0 - 3 6annos
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4. Ctrpoku B ctuiie C. Ilonsarue

CTpOKH. MHNmanu3anus CTpoxk.

OyHkuu Ui paboThl CO
crpokamu. [Ipumepsl.

OIIK-5 Cnocoben

pa3pabaThIBaTh AJITOPUTMBbI

N KOMIIBIOTCPHBIC

IIPOrpaMMBbl, IIPUTOJIHBIE IS
[IPAKTUYECKOr0 IIPUMEHEHHUS

OIIK-5.1 Ananusupyer

CYIIECCTBYIOIUE aJITOPHUTMBI

U METO/bI
IPOrpaMMUPOBAHUS JUIsI
pEelIeHUs] TUIIOBBIX 3a/1a4
IPUKJIAJHOTO XapakTepa
OIIK-5.2 ITpumensier

U3BECTHBIE AJITOPUTMBI U

MCTOJbI ITPOrpaMMHUPOBAHHUA

JUISL PELIEHUs] TUITOBBIX
3a/1a4 MPUKIATHOTO
Xapakrepa

OIIK-5.3 Wcnonb3yro
pas3In4YHbIE METOIbI U
IIpUEMBI, pa3pabaThiBaeT
QITOPUTMBI U

KOMITBIOTEPHBIE ITPOTPaAMMBI,

IMPUTOJHBIC IJIA

MMPAKTUYCCKOI'0 NPUMCHCHUA

1. ITapagurmel
MIpOrpaMMUPOBAHUS, UX
ocobenHoctu. CTpyKTypHOE
porpaMMHUpOBaHUE.
[Ipouenypnoe
porpaMMHUpOBaHUE.
MonaynbHOE
porpaMMHUpOBaHUE.
OOBEKTHO-OPUEHTUPOBAHHOE
porpaMMHUpOBaHUE.
OyHKIIMOHATBHOE
MporpaMMHUpOBaHUE.
Jloruueckoe
porpaMMHUpOBaHUE.
O060061EeHHOE
porpaMMHUpOBaHUE.
(OIIK-4.2)

2. Tunel faHHbIX B sa3bIke C++.
Pa3meps! nanneix. IIpumepsr.
ITepemennbie. KOHCTaHTHI.
IIpumepsl. fSIBHOE U HESIBHOE
npeoOpa3oBaHKE THUITOB.
OO0ObsiBIIEHNE IEPEMEHHBIX U
KOHCTAHT B s13bIKe Cu. O6nacTh
BUJIUMOCTH TIEPEMEHHBIX U
BpEMsI JKU3HH OOBEKTOB.
JlokanbHbIe U T100aILHBIE
nepemeHHsble. [lepeMeHHsble,
Kiacchl mamsatu. CTaTHIecKoe,
aBTOMAaTHYECKOE U
JTUHAMHUYECKOE pa3MeIleHNE
nIaHHbIX. OcoOeHHOCTH U

pa3jinuus.
(OITK-4.1, OTIK-4.2)

3. CrpoexTupyiite u
peanusyiite kiacc Data.

OIIK-4.1, OITK-4.3)

4. Crpoku B ctuiie C. Ilonstue

CTPOKH. Munnnanu3amnus CTPOK.

OyHKuMH 1t pabOTHI CO
cTpokamu. [Ipumepsl.

Ilonno u npasunvho
O0aHbvl OMeemvl Ha 8ce
noCmasieHHvle 6ONPOCHI,
npugedeHvl HeodxXoouMble
npumepwl, CmyoeHm
noKa3viéaem NOHUMAaHue
uznaeaemo2o mamepuana

—12 - 14 6annos

Ilonno u npasunvho
OaHbl Omeemvl Ha 6Ce
NOCMABIeHHbLE BONPOCDHL,
npugedeHvl npumepbl,
0OHAKO UMEIOMCH
HEMOYHOCMU, 8 YeloM
cmyoenm noKasvléaem
NOHUMAHUE U3YYEHHO20
mamepuana

—8-11 6amna

Omeem Ooan 6
OCHOBHOM NPABUTLHO, HO
Heo0oCmamoyHo
apeymMeHmupoB8aHvl
6b18600bl, NPUBECOEHLL HE
6ce Heobxooumble
npumepwl

—4 -7 6annos

anvl negephoie
omeemwl Ha
nOCMAsIeHHbLE BONPOCHL
-0 - 3 6annos
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V. Y4eOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecnedeHne JUCHUILTUHbI
1) Pexomentyemast TuTeparypa
a) OcHOBHas JMTEpaTypa

1. ITaBnoBckas, T. A. IIporpaMMupoBaHre Ha S3bIKE BBICOKOTO ypoBHs C# :

yuebHoe ocobue / T. A. [1aBnoBckasi. — 3-¢ u3a. — Mocksa : IHTepHeT-
VYuuepcurer Undopmarnmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap Meaua,
2021. — 245 c. — ISBN 978-5-4497-0862-5. — TeKcT : 2JIEKTpOHHBIH //
DnekTpoHHo-0nbamoTeuHas cucrema IPR BOOKS : [cadit]. — URL:
https://www.iprbookshop.ru/102051.html

2. OO0BEKTHO-OPHUEHTUPOBAHHOE TIporpammupoBanue Ha C++ : yuebnuk / Y. B.
bapanoga, C. H. bapanos, 1. B. baxxenoa [u ap.]. — Kpacnosipck : COY, 2019.
— 288 ¢. — ISBN 978-5-7638-4034-6. — TexkcT : anekTpoHHbIH // JIaHs :
3JIEKTPOHHO-OnOmoTeynas cuctema. — URL: https://e.lanbook.com/book/157572
3. 3otkuH, C. I1. [IporpamMmmupoBanue Ha si3bIKe BHICOKOTO ypoBHS C/CH+:
koHcrekT aekuuii / C. I1. 3otkun. — 3-e u3n. — Mocksa : MUCHU-MI'CY, OBC
ACB, 2018. — 140 c. — ISBN 978-5-7264-1810-0. — TeKcT : 31IeKTpOHHBI //
DnekTpoHHo-0ubnoreunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/76390.html

0) JlonmonHuTebHASA TUTEpPATYpa

1.CxBopuoBa, JI. A. O0BEKTHO-OPUEHTUPOBAHHOE MPOrPAMMHUPOBAHUE HA A3BIKE
C++ : yuebnoe nocodue / JI. A. CkopiioBa. — Mocksa : PTY MUPDA, 2020. —
246 c. — Texcr : anexTpoHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEeYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/163862g)

2) Ilpoepammmoe obecneuenue

Google Chrome oecriataoe 110

SAunnekc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 ot 16.12.2022
MHoro¢yHKIHMOHATBHBIHI oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrumataoe [10

3) Cospemennvie npogheccuonanvhvle 6asvbl  OAHHBIX U UHDOPMAYUOHHBIC
CNPABOHHbBIE CUCTEMbL

Buna unpopmManmoHHOr0 pecypca,
Ne HAUMEHOBaHUE
n/n HH(POPMALMOHHOTI'0 Anpec (URL)
pecypca
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https://www.iprbookshop.ru/102051.html
https://e.lanbook.com/book/157572
https://www.iprbookshop.ru/76390.html
https://e.lanbook.com/book/163862

1 ObC «ZNANIUM.COM» https://znanium.com/
2 IBC «<IOPAUT» https://urait.ru/
3 IBC «VHupepeuterckas https://biblioclub.ru/
OHO0JINOTEeKA OHJIAWH)
4 9bC IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/\WWeb
7 Penosurapuii TBI'Y http://eprints.tversu.ru
Pecypcbl uznarensctBa Springer G .
8 Nature http://link.springer.com/
9 CIIC Koncynbrantlntoc (B ceTu
TBI'Y)

VI. Meroaudyeckue Marepuajbl I O0yYAKOIIUXCA [0 OCBOCHMIO
JTUCIHHUIIIUHBI
Y4eOHasi nporpamMma

Paznea 1. CTPYKTYPHOE IPOI'PAMMUWPOBAHUE

Tema 1.1. OBIIUE INPUHIUIIBI IOCTPOEHUSA U UCITIOJIB30OBAHUS A3bI-
KOB ITIPOI'PAMMMUPOBAHMUSA

DBONOLUSL  APXUTEKTYPHl MPOTPAaMMHOTO olecreueHus. TeopeTndeckre MpoOIeMbl
pa3paboTKu SI3BIKOB MporpammupoBaHusi. Mcrtopus s3bIkoB mporpaMmupoBanus. OOmiue
MPUHIIMIIBI TOCTPOEHUS U UCIIOJIb30BAHMS SI3BIKOB IporpaMMHupoBaHus. CHHTAKCUC U CEMaHTHKa
a3blka mporpammupoBanus. CpenctBa omnucaHusi JaHHbIX. CpeacTBa ONMCaHUS JAEUCTBUM.
CranmapTbl  53bIKOB  mporpammupoBanms. C++ W MOmIepKKa OCHOBHBIX —IapagurM
IpPOrpaMMUPOBAHUS —  UMIEPATUBHOM, MOJYJIbHOM, OOBEKTHO-OPUEHTHUPOBAHHOW U
00001eHHo. O630p sA3bIk0B nporpammupoBanust C u C++. Ctpykrypa nporpamMmel Ha C u
C++. bubnuorexku nporpamm u kiaccoB. Crangaptheie 6ubanoreku C u C++. CoBpeMeHHbIE
MHTETPUPOBAaHHBIE Cpeabl pa3paboTku mnporpamm. HWHTerpupoBaHHas cpena ss3plka CH++.
Komanasl meHto obonouku. C++. YcraHoBka pexxumoB padoTsl B cpene C++. I'paduyeckuit
uHtepdeiic monb3oBarens. Kommwisiuus nporpammsl.  MakpooOpaboTka Mmporpammsbl.
[Ipenpouieccop, AMPEKTUBHI HperpoLeccopa (Makpocsl). Vcrnonb3oBaHNE MaKpOCOB.

Tema 1.2. JEKCUYECKHE OCHOBBI C++. TUIIBI U OB BABJIEHUSA

AndaBut u nekcembl. MneHTudukaropbl U KiIrodeBble cioBa. [IpocTpaHCTBO HMMEH.
Onepatopsl u omeparuu. Pazgenmurenu. BBoxg u BeiBog B C m C++. Maremarudeckue
Bbruncienus B C u C++.

Cpencta onucanus JaHHbIX. DyHIaMeHTalIbHbIE TUIIBI — JIOTUYECKUI THII, CUMBOJIbHBIE
TUTIBI, 1I€JIbIE THUIIBI, THUIBI ¢ TutaBatomed Toukod. Twum void. Tumsl, ompenensemsbie
nonp3oBareneM. Ykazatenu. MaccuBbl. Ccebuiku. OObsiBieHus U ompenenenus. MmeHa.
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Koncrantel. Munnmanuzanusa. Knaccel mamaru, kiaccuuKanus IMEPEeMEHHBIX MO KilaccaMm
MaMsTH.

Tema 1.3. OIEPATOPBI U UHCTPYKIUU C++

CpenctBa onucanus nerictBuii. O030p cTraHmapTHBIX onepatopoB. MucTpykuu s3pika C
/ C++. OmnepaTtop-BbIpaKeHHE. bJIOKH, COCTaBHOH omeparop. YNIPaBISIONIME OINEepaTOPHI.
Omnepatopsl nukia. [Ipumeps! u oco6eHHOCTH Hcmoab30Banusa. CocTtaBHbIe THIBI si3bika C/C++:
Maccussl, Ctpykrypsi (Struct), O6beaunenus (union), Iepeurciasiemsie THIIBI (€NUM), BuToBBIE
nosist. Oneparop typedef.

Tema 1.4. YKA3ZATEJIN U MACCHUBBI

[TamsaTe. OnucaHue NaHHBIX KaK HHCTPYMEHT paclpeesieHus MaMATH U KOHTPOJIS
00paboTKM JaHHBIX. YKazarenu U azapecHas apudmeruka. Kraccubukanus ykazaTenei.
VYka3zarenu Ha 00bekThl. Omepanuu Haj yka3aTedasMu. MacCuBBI U yKaszaTenu. YKazareiau U
KOHCTaHTHI. YKa3zarenu Ha GyHKkuuu. Otnaguukd. OTiIaauuK UHTETPUPOBAHHON cucTemMbl C++.
Ctpoku. CTpokoBasi KOHCTaHTa, BBOJI CTPOK C KJIaBHATYpbI, CTaHAAPTHbIE (PYHKIUU I CTPOK.
MaccuBbl CTPOK, MaCCHB yKa3aTeleH.

Tema 1.5. DYHKLIUU

Odopmnenne nporpammbl B Buae GyHkiuu. O0bsBiIeHus U onpenenenus GyHkiuui. Mms
byHKIIMKM, COUCOK (DOpManIbHBIX MapamMeTpoB (GyHKUMHU, Teao (YHKIMH, 00JacTb ACUCTBUS
dbyukun. BoizoBel pynkumii. Apryments! ¢ynkiun. [lepenada ¢akt mapameTpoB B QyHKIIHIO,
nepegaya MacCHMBOB B (DYHKIHWIO. APryMEHTBHl MO YMOJYAaHUIO. YKa3zaTenu Ha (QYHKIIHIO.
Pexypcusnbie ¢pynkiun. BerpanBanue @ynkimii. [leperpyska ¢yHKImii.

Tema 1.6. ®ANJIBI

@aiinpl NPSAMOro JAOCTYIA, pPeXuM paboThl B ¢ainax mpsmoro nocryna. Daiiisl
MOCIeA0BAaTENbHOIO JOCTYIa, OMepaluu AOCTyna K sjaemeHTaMm (aiina. IloTokoBwie ¢aiiisl,
BBOA-BBIBOA B (haiiioBeix moTokax. OOpabotka ¢aiinos. JlupexTuBbl (GOpMaTHOTO BBOJA-
BBIBO/JIA.

Tema 1.7. OBPABOTKA UCKJIIOUEHUI

O6paboTka uckaroueHuit. O6HapyxeHue ommnodoKk u 006padoTka cOoeB paboTh MPOrPaMM.
Omneparopsl try, catch, throw kak cpencTBo 00pabOTKH UCKITIOUUTEIBHBIX CUTYAIIHA.

Pa3nen 2. OCHOBBI OFbEKTHO-OPUEHTHPOBAHHOM IMAPA ITUT MBI

IMPOIT'PAMMMPOBAHUSA HA C++

Tema 2.1. OBPBEKTHO-OPUEHTUPOBAHHOE IPOI'PAMMUWPOBAHUE U
C++

ApXUTEKTypa CHUCTEMBI — CTPYKTYpPBl KJIacCOB U OOBEKTOB cucTeMbl. OOBEKTHO-
OpUEHTHUPOBAHHOE TMPOTpaMMHUpPOBaHUE. OBOMIOLUA  O0bEKTHOW  Moaenu. OOBEeKTHO-
OpUEHTUpOBaHHasi JaekoMmo3uius. I[lpuHnunel o0BEKTHON Moaenu — abcTparupoBaHHE,
WHKAICYISALUs, MOAYIbHOCTh, HEPAPXUYHOCTh, THUMH3AIUS. AOCTpAaKTHbIE THUIBI JaHHBIX:
WHKAICYISALUs, CIeIU(PUKAIIS, pean3alrs, napaMeTpu3amus, Ki1acchl U 00beKThl. [IpuHIHIIBI
peanu3anuu aOCTPAKTHBIX THUIOB JaHHBIX — WHKATICYIISIUS, HACIEAOBaHNUE U TTOTUMOPHU3M.

Tema 2.2. KITACC — ABCTPAKTHBIN THUIT JAHHBIX

Krnacc kak pacmupeHue mMOHATHS CTPYKTYpbl. OOnacTh OEHCTBUS Kiacca M JOCTYI K
yneHam kmacca. Otnmenenue uHTepdeiica oT peanusanud. YTMpaBiIeHHE IOCTYIIOM K 4YJIeHAM
knacca KoHCTpykTOphl, AecTpykTophl. Crenu@uKaTopsl AOCTyNa — COOCTBEHHBIN (3aKpBITHIN),
OOIIeOCTYNHBIN (OTKPBITHIA) W 3alUIIeHHBIH. KOMIIOHEHTHBIE JaHHBIE W KOMIIOHEHTHBIS
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¢ynkunu. CTaTnyeckre KOMIIOHEHTHI Kilacca. YKa3aTell Ha KOMIIOHEHTHI kiacca. Onpenenenne
KOMITOHEHTHBIX (pyHKIMi. Yka3arens this. [[pyxecTBeHHbIC KOMITOHEHTHI Kjlacca.

Tema 2.3. MEPEI'PY3KA OIIEPATOPOB, KOIIMPOBAHUE "
MNPEOBPA3OBAHUE

OOme TpUHIUIBL TIeperpy3ku oreparopoB. OnepatopHble (QyHKIMH. buHapHbBIE |
yHapHble omeparopbl. I[lpemonpeneneHHblii cMmbicn omeparopoB. OmepaTopbl W THIIBL,
omnpenenseMbie  moib3oBateneM. Omeparopel B IpOCTpaHCTBaX uMeH. [leperpyska
KoHCcTpykTOopa. KoHcTpykTop 1O ymomuanuio. KoHctpykrop komupoBanus. KoHcCTpykTop
npeoOpaszoBanus. Oneparopsl npeodpa3oBanus. [py3ss Kiacca.

Tema 2.4. IPOU3BOJHBIE KJIACCBHI

HacnenoBanue kiaccoB. ba3zoBbie v MpOn3BOIHBIEC KiIACChl. KOHCTPYKTOPBI MPOU3BOIHBIX
kinaccoB. Mepapxum kimaccoB W 00bekTOB. OIWHOYHOE HACieJOBaHUE. MHOKECTBEHHOE
HACJIC/IOBAaHHE W BHPTYyaJbHbIC 0a30Bble Kiacchl. [lomuMopdu3M BpeMEHH BBITIOJTHEHUS
(nunamuyeckuii nmomumopdusm). Buptyanbuble dyHkimu. AGcTpakTHble Kiaccel. Wepapxuu
KJIACCOB M a0CTpaKTHBIC KJIAcChl. BIIOXKEHHBIC W JIOKAIBHBIC KJIACChl. MIHTErprpoBaHHas cpeja.
['eHepaTopsl KO1a/IPUIOKCHUH.

Paznen 3. OCHOBBI OBOBUIEHHOH IMAPA/IUT'MBI
MMPOI'PAMMMUMPOBAHUS HA C++

Tema 3.1. IIABJIOHBbI KAK HOAAEPKKA OBOBHIEHHOT' O
IMPOI'PAMMMUMPOBAHUSA

[a6nonsl. Omnpenenenue madnoHoB (yukuuid. [lapameTpbl mabioHOB (QYHKUIUH.
BeiBenenne Tuma mnapamerpoB maljoHa 1O TUIIAM apryMEHTOB TP BbI30BE (DYHKIIHH.
[lepeonpenenenue mabdnoHoB ¢yHkuil. Onpenenenue MmabIoHOB KiaccoB. [lapameTpsl
1raba0H0B kinaccoB. Co3nanue 0ObEKTOB MO I1adinoHaM. BriiroueHre KOHCTPYKTOPOB B MIa0JI0H
¢ynkuuu. [lapamerpusanuss u  HaciemoBaHue. [lomuMopdusM BpeMEHU  KOMITHIISIIHA
(mapaMeTpudecKuii moauMopdusm).

Tema 3.2. UCITIOJIb30BAHUE ITAPAMETPU30OBAHHBIX KJIACCOB

OrpanuueHHsle (3amuiieHHbie) MaccuBbl. Ouepenu. Ctexu. CBsi3HbIE CIUCKU. buHapHbBIE

JICPEBbSL.
Tema 3.3. OPTAHU3AIINS CTAHJIAPTHOM BUBJIMOTEKHU C++
OCHOBHBIC KOHIICTIIIMU — KOHTCHHEPBI, HTEPAaTOPhl W AITOPUTMBL DyHJIaMEHTAIbHBIC

N0CJIEI0BATEIbHOCTH — BEKTOPA, CIIMCKH, OUepeu ¢ IByMs KoHIlaMu (eku). O030p oneparnuii ¢
MIOCJIEA0BATENBHOCTAMU. A/antepsl INOCIEA0BATEIBHOCTEH — CTEKH, OYEpPENH, O4Yepenu C
OpUOpUTETOM. AccOolMaTUBHBIE KOHTeHHepsl. (OO030p omepauuii ¢  accOUAaTUBHBIMU
KOHTeWHepaMHu. ANTrOpUTMbI U O00BEKTHI-PyHKIMHU. bubnuorekn mporpamMm u kiaccoB. O630p
QITOPUTMOB CTaHAAPTHOM OMOIMoTeKH. VITepaTopsl U pacrpeleNuTeNn HaMsITH.

3ananus 11 caMONpOBEePKH

1. PaboTa co cTpyKTYpamMu

1 - BBog uadopmaimu o pabodmnx.

2 - IIpocMoTp uHpOpMaIIUK 0 paboUInX.

3 - PenaxktupoBanue 6a3bl (100aBIeHNE, yIATICHUE 3aMICEH )

4 - Coxpanenue 0a3bl B (paiiil. (1Ba BapraHTa: TEKCTOBBINA (pailyl, ABOMYHBIN (haiii )
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5 - 3arpyska 6a3bl u3 (aiina. (1Ba BapuaHTa: TEKCTOBBIN (Daiis, TBOMYHBIN (aiin )

6 - [louck pabouux mo 3 kpuTepusiM Ha BBIOOp (amuiusi, UMs; BO3pacT; AaTa
YCTPOMCTBA Ha padboTy)

7 - CoptupoBka 1o 4 kpurepusm. (id; daMunust 1 UMs; BO3pacT; JlaTa yCTpOuCTBa
Ha paboTy; ...)

8 - O6paboTka 3anucei. (2 KpUTepus: U3MEHUTH OKJIAJ, JOHKHOCTD)

9 - BeIX0/J1 U3 CUCTEMBI.

JlononHuTeNnbHO: + 4 Oajia nepenenaTb MACCUB HA OJTHOHANPABJICHHBIN CIIMCOK

- MO’KHO TPUJEP>KUBATHCS JAHHOTO I1a0JI0Ha

- MEHIO U3MEHUTD U J00aBUTH MOIMEHIO

- 100aBIATH CBOM (PyHKIIMH, H30eraTh MOBTOPA KOJa

- (hyHKLIMU cTapaThes AenaTh KaKk MOKHO KOpoue, pa30uBaTh Ha HECKOJIBKO
- IMeHa QYHKIUI U IEPEMEHHBIX Ha TIOHATHOM aHTJIMHCKOM

2.STL

1. Coznatb 51 IIPOTECTUPOBATH GyHKIIHIO
void parseString(const string &srcString, vector <set <string> > &result),
KoTopasi (pOopMHpPYeT MacCHB MHOXeCTB CTpok result m3 crpoku srcString mo
ciemyroeMy mpaBuiay: result [i] — 3To MHOXeCTBO CIIOB OAMHAKOBOH JIMHBI U3

CTPOKH srcString.
[Tpumep:

srcString = “the quick brown fox jumps over the lazy dog”
result = {{ “quick”, “brown”, ”jumps”}, {’over”, "lazy”}, {“the”, ”fox”, dog} }
2. Cosgath U IPOTECTUPOBATH (GYHKIIHTO

void parseString(const string &srcString, map <int, vector<string> > &result),
KoTOpas (opMHpyeT Map BeKTOpoB cTpok result w3 crpoku SrcString mo
clieayromeMy mpaBuiay: result — sto map, rae KoY 4uciio, 03HAYaroIee KOI-BO

OykB, a [OaHHbIE - CIOBa OJMHAKOBOW [JIMHBI W3 CTPOKH SrcString.
[Tpumep:

srcString = “the quick brown fox jumps over the lazy dog”
result = {5 - {“quick”, “brown”, “jumps”’} , 4 - {’over”, “lazy”},
3 - { “the”, ”fox”, ”dog} }

3. Cosgath u MIPOTECTUPOBATH GyHKIHIIO

void parseString(const string &src, vector <set <string> > &result),
KOTOpass (OpMHPYET MACCHB MHOXECTB CTpok result w3 cTpoku src mo

cienyomeMy mnpaBuiy: result[i] — 5To MHOXECTBO CJIOB M3 CTPOKH SIC,
HAYMHAIOIIMXCS Ha OJHY OYKBY; MHOKECTBA OTCOPTHPOBAHBI B ai(aBUTHOM
HOPSIJIKE OyKB, C KOTOPBIX HAYMHAIOTCSI ux CIIOBA.
[Tpumep:

src="this 1s the malt that lay in the house that jack built”
result = {{“built”}, {“house”}, {“is”,”’in”}, {“jack”}, {“lay”}, {“malt”},
{"this”,’,the,,,”that,,} }
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4. Cozpath u MIPOTECTUPOBATH GyHKIHIO
void parseString(const string &src, map <char, vector<string> > &result),
KoTOpas (opMupyeT Map BEKTOPOB CTPOK result u3 cTpoku SIC MO CleayroImeMy
npaBuiy: result — aTo map, rae kirou OykBa, a JaHHBIC - CJI0BA HAYMHAIOIIUXCS Ha
3Ty  OYKBY; BEKTOpa  OTCOPTUPOBaHbI B al(aBUTHOM  TOpAJIKE.
[Tpumep:

src= “this is the malt that lay in the house that jack built”
result = {b - {“built”}, h - {*house”}, i - {“is”,”in”}, j - {“jack”}, 1 - {“lay”},
m - {“malt”}, t - {“this”,’the”, that”}}

2. 001
1. HaiiTh OmMOKY

#include <iostream>

using namespace std; void f(int * p, int *n){
delete []p;
void f(int *, int *n); *n=05;
void print(int *,int n); p = new int [*n];
void full(int*, int); full(p,*n);
¥
void main(){
intn=3; void full(int*p, int n){
for (int i=0; i< n; i++)
int* p = new int [n]; p[i] = n*i;
full(p, n); ¥
print(p, n);
void print(int * p,int n){
f(p,&n); for (inti=0; i< n; i++)
print(p, n); cout<< p[iJ<<" ™
cout<< endl;
¥ ¥

2. Cumymsauus: yepernaxa u 3asi. B 3Toll 3amaye BbI BOCCO3AaauTE OAUH M3
MIOMCTUHE BEIUMKMX MOMEHTOB B HCTOPHUH, & HMEHHO KJIACCHUYECKYK) TOHKY
yepenaxu u 3aiiia. Bl Oynere Mcnosib30BaTh FreHEpPaAlMIO CIyYalHbIX YMCeN s
pa3pabOTKM CUMYJSILIMKA 3TOTO 3aloMUHarolerocss coObiths. Hamm conepHuku
HAYMHAIOT TOHKY Ha «kBaapare I» wu3 70 xBagparoB. Kaxapii KBagpar
NpeacTaBisgeT coOO0M BO3MOXKHYIO TO3UIMIO BIOJb Tpacchl. PUHHUINHASA yepTa
HaxoauTcs Ha kBaapare 70. ConepHUK, KOTOPBIM NEPBBIM AOCTUTHET KBajpar 70,
Harpa)xJ1aeTcsi BEApOM CBEKEU MOPKOBHU M caiiara. Jlopora Be€T CBOW IyTh BBEPX
II0 CKJIOHY CKOJIB3KOW TOpBI, II03TOMY HWHOIZA CONEPHUKHU TEPSIOT IO3ULINH,
CKOJb3d BHHM3. ECTh 4achl, KOTOpbIE THUKAalOT pa3 B ceKyHAy. C KaXabIM THKOM
4yacoB Balla IIporpaMMa JOJDKHA KOPPEKTHUPOBATh IIOJOKEHUE JKUBOTHBIX B
COOTBETCTBHH C MPABUIIAMU.
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3. CocraBuTh oOmMcaHuE Kiacca Ais MpenacTaBieHus natel. [IpemycmMoTpeTs
BO3MOKHOCTH YCTAaHOBKHU JaThl U U3MEHEHUS! €€ OTAENbHBIX MoJiel (roja, Mecsll,
JIeHb) C TPOBEPKOM JOMYCTUMOCTHM BBOJMMBIX 3HaueHuil. B  ciyuae
HEJIOMYCTUMBIX 3HAYeHHUH MoJiel BhIOpachiBatoTCsl McKItoueHus. Co3aaTh METOIbI
U3MEHEHHs JaThl Ha 3a/JlaHHO€ KOJMYECTBO JHEH, MecsieB W JjeT. Hamucathb
porpamMmy, IEMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHBIEC SJIEMEHTHI Ki1acca.

4. CocraBUTh ONUCAHHUE Kjacca JJs MpeacTaBieHus BpemeHu. [IpegycMoTpers
BO3MOYKHOCTH YCTAaHOBKM BPEMEHHM M HW3MEHEHHUsSl €ro OTIEIbHBIX MOJeH (4ac,
MUHYTa, CEKyH/a) C MPOBEPKOMN TONMYyCTUMOCTH BBOJMMBIX 3HaueHUW. B ciydae
HEJIOIMYCTUMBIX 3HAYEHHH IMOJIEH BBIOpAChIBAIOTCS UCKItOoUeHus1. Co3/1aTh METObI
M3MEHEHHs] BDEMEHU Ha 33JaHHOE KOJIMYECTBO YacOB, MUHYT U CeKyHA. Hanucarts
porpamMmy, JEMOHCTPUPYIOIILYIO BCe pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

5. Omnucare ctpykrypy ¢ umenem TRAIN, comepxalryio clienyromue MoJs:
Ha3BaHME NYHKTAa HA3HAYEHHMS; HOMEp Ioe3da; BpeMms oTmpamieHusd. Hamucartb
MPOTrPaMMYy, BBITIOJHSIONIYIO CIEAYIOIINE AEHCTBUS: BBOJ C KIaBUATYPhI IaHHBIX B
MacCHUB, COCTOSIIIUN K3 BOCbMHU 3yieMeHTOB Tuna TRAIN (3amucu H0mKHBI OBITh
pa3MeleHsl B andaBUTHOM MOPSJIKE 110 Ha3BaHUSIM IMYHKTOB HAa3HAYEHUS); BBIBOJI
Ha JKpaH HHGOpMAIMK O TOe37aX, OTHPABJISIONIMXCS IOCIEe BBEAEHHOTO C
KJIABUATYphl BpEMEHU (€CIM TaKUX I0E€3]I0B HET, BBIBECTH COOTBETCTBYIOIIEE
COOOIIIEeHNE).

6. Omucate cTpykTypy ¢ mmeHemM NOTE, comepxairyro ciemyromme MOs:
bamMunus, uMs; HoMep TeneoHa; nara poKAeHUs (MacCuB M3 TPEX YHCEN).
Hamucate mnporpamMmy, BBINOJHSIOIIYIO —CIEAYIOIIME JEUCTBUS: BBOJ C
KJIaBUATypbl JAHHBIX B MACCHUB, COCTOSAIMU W3 BOocbMH 3dnemMeHTOB Thna NOTE
(3amucu AOJDKHBI OBITH YHOPSJIOYEHBI MO JlaT€ POXKACHMS); BBIBOJ Ha SKpaH
nH(popMalu o0 yeraoBeke, Homep TeraedoHa KOTOPOTo BBENIEH C KIIaBUATYPHI (€Ciu
TaKOTO HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHUE).

Cnucoxk Bonpocos k 3a4ety (1 Kypc, 2 cemectp)

Tuns! anroputmoB. CiocoObl ONMUCAHUS ANITOPUTMOB.
ba3oBble onepanyu u 6a30Bble KOHCTPYKIUU.
CTpyKTypHOE IPOrpaMMHUPOBAHHUE.

Hucxonsdiee u Bocxozsiiee NpoOeKTUPOBAHUE aITOPUTMOB.
CrpykTypa nporpammsl Ha si3bike Cu.

Bripaxenus B s3bike CH.

Omnpenenenue aaropurMa u nporpaMmal.

[IpocThie TUMBI TaHHBIX si3bIKa CH.

[IpeobpazoBanue TUMOB B si3biKe CH.

0. Onucanue maccuBoB Ha s3bike CH.

1. Onwucanue pynkuuii Ha s3bike Cu.

2. Crangaptable QYHKIMH JJIS CITyYailHBIX TEHEPAIUU YUCET.

FRBOO~NOOR~WNE
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13. Cranpaptasie pyHkuuu s3pika Cu, npegHa3HaueHHbIE I 00paboTKU
CTpOK.

14, Cranpaptaeie ¢yHKuud sizbika Cu O ONpeieNieHUs TEeKYILEro
BPEMEHU U JaThl.

15. CocraBHbl€ TUTIBI TaHHBIX B si3bIKe CH.

16. VYkazartenu B si3bike CH.

17. CrpykTypbl JaHHBIX B si3bike CH.

18.  I[Ipow3BOJHBIC TUIIBI: CCHUIKH M YKa3aTEIH.

19. Bunmer ykazatenei. MHunmanmusamms — ykazaTened.  AnpecHas
apudmeTtuka. Oneparuu ¢ yKa3aTeIsIMu.

20. JImaammyeckoe pacnpezernenne namsata. @ynkmuu malloc () u free ().

21. JluHaMu4eckoe pacrhpeiesieHue IaMsTH.

22. Bwimenenue u 0cBOOOXKACHUE AMHAMUYCCKOHN mamsaTh. Onepanuy new
u delete.

23. YTeuka namsaTu

24. IIpumepsi paboThl ¢ MaccuBaMu. JIMHAMUYECKHUE MACCUBBHI.

25. CBs3b MacCHMBOB C yKazaTelsiMU. Pasznmuuusi Mexjy maccuBaMu U
yKazatesnssMu. MHOroMepHbIe MacCUBHI. JIuHaMHUeCKIe MHOTOMEPHBIE MACCHUBBI.

26. BBoj U BBIBOJ] MacCHBOB.

27. OCHOBHBIE IPUEMBI U METOJ/IbI 00PaOOTKH MaCCHUBOB.

28. CnocoOblI MOMCKa JaHHBIX B MACCHBE.

29. CmocoObl COPTUPOBKH JTAHHBIX B MACCHBE.

30. MaccuBsl ykazaTenel, yka3aTelld Ha yKa3aTelld, MacCHUB yKa3aTeleH
Ha (PYHKIMHU, CTIOKHBIE OOBSBIICHHUS.

31. Vkazarenp Ha (Qynkmuio. Callback  (byskmms  oOpaTHOTO
BBI30Ba) B IporpammupoBanuu. [Ipumepsl ucnonszoBanus B C/C++.

32. Ctpoku B crune C. [Tlonstue crtpoku. HMHuUIManuzamus CTpPOK.
@OyHKIUYU 171 pabOoThI CO CTPOKAMHU.

33. llonsarue ¢ynkauun.  CpeacTtBa oOpraHuU3alMK  MOANPOTPAaMM U
bynkuuii B s3pike Cu. JlokanmbHbIE M CTaTHYECKUE TEpeMEHHBbIC (DYHKITUH.
ApryMeHThl 1o ymomyaHuto. OCOOEHHOCTH Tepeayu MmapaMeTpoB B (PYHKITHIO.
Bb13oB ¢yHKIMI 110 3HauYeHUIO. BbI30B (GyHKIMNA TO CCBUIKE W IO YKa3aTemro.
Bo3zBpar u3 ¢hyHKIHUIA.

34. Tleperpy3ka QpyHKIIHIA..

35. Tlonstue motoka u (aiina. J[BouyHbie U TEKCTOBBIE MOTOKH. PaboTa ¢
NOTOKaMu cpefcTBaMiu si3bika C. @yHKuMH 17151 paboThI ¢ (aiiamMu.

36. Ilonstue motoka u (aiina. J[BouyHbIe U TEKCTOBBIE MOTOKH. PaboTa ¢
MOTOKaMU cpeficTBaMu sizbika C++. OyHKIUY 1715 paboThI ¢ (haiimamu.

37. Tlomsatue wu pabora co crnuckoM. OpHOHANpaBICHHBIA U
JIBYHAIIPABJICHHBINA CITUCKH.

38. Ilonsarue u paboTa c JBOMYHBIM JICPEBOM.

39. Tlonsarue u paboTa CO CTEKOM.

40. Tlonstue u paboTa ¢ OYepeabiO
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BOITPOCBHI K DK3AMEHY (2 kypc, 4 cemectp)

1 Bompoc

1. [TapagurMel ~ NpPOTpaMMUPOBAHUS,  HMX  OCOOEHHOCTH. CtpykTypHOE
nporpammupoBanue.  IlpouenypHoe — mporpammupoBanue.  MoaynbHOE
IPOrpaMMHUPOBAHHUE. OOBEKTHO-OPUEHTUPOBAHHOE IPOrpaMMHUPOBAHHUE.

QOYHKIMOHAIIBHOE MpOrpaMMUpoBaHue. JIOrM4eckoe MporpaMMUPOBaHHUE.
O0600111eHHOE TPOTPAMMHUPOBAHUE.

2. Tunibl ganHbix B s3bike C++. Pasmepnbl ganubix. [lpumepsi. [lepeMennsble.
Koncrantel. [Tpumepsl. SIBHOE U HesBHOE npeoOpazoBaHue TUNOB. OObSBICHHE
NEePEMEHHBIX U KOHCTAHT B s3bike Cu. OO0acTb BUIUMOCTH TEPEMEHHBIX U
BpeMs KU3HHU 00BHEKTOB. JIOKallbHbBIE U TJI00aNIbHBIE IepeMeHHbIe. [lepeMenHbIe,
KJ1acchl mamsATU. CTaTUYECKOE, aBTOMATUYECKOE U TMHAMUYECKOE pa3MEILCHUE
JTaHHBIX. OCOOEHHOCTHU U PA3IUYHSL.

3. Yuapuele, OuHapHble, TepHapHas omnepainuu B s3pike C++.  Kpartkas
xapaktepuctuka. OnepaTopbl. MPUOPUTET U OYEPEIAHOCTh BBIYUCICHUN (U3
Tabnuibl). [Ipumepsr

4. BeiBoJl Ha 3KpaH M BBOJ C KJIABHATYpPHI B si3bike C. BBIBOJ Ha 3KpaH U BBOJ C
KJIaBUATyphl B si3bike C++. BBoA U BBIBOA JaHHBIX (MCMOJb30BaHUE (DYHKIUN U
MOTOKOBBIX Kj1accoB). [Ipumepsi

5. Tunel manHblx CTpykTypbl B C++: OOBsIBIEHWE, WHUIMATU3ALUS, JTOCTYI K
noyisiM, (pyHKIUU-uieHbl CcTpyKTyphl. CTpykTyphl. PaGoTa co cTpykTypamu.
[Tpumepsl

6. [Ipou3BoHbIe TUMBI: CChUTKH U yKazaTtenu. Ccbutounblii Tun B C++. [loHsiTue

ykazarens. Buael ykazareneil. MHuiumanuzaums —ykaszareneil.  AnpecHas
apudmetuka. Onepaiuu ¢ ykazarenasimu. [Ipumepsr.

. [lunamuueckoe pacrpenenenue mamsatu. @ynknun malloc () u free ().

8. luHamMuueckoe pacmpenesieHne TamsITH. BpigeneHue ©u  0CBOOOXKICHHE
nuHaMudeckou namsatu. Onepauun new u delete. YTeuka namstu

9. Maccussl. [Ipumepsr paboTel ¢ MaccuBamu. J[nHaMmuyeckne MaccuBBI. CBS3b

MAacCUBOB C YyKa3zaTelsMu. Pasznuuus MexIay MacCMBaMH M YKa3aTeIsIMU.
MHoromepHbie MacCUBbIL. [[MHAMUYECKHE MHOTOMEPHBIE MacCUBBI. [IpuMepsl.

10. MaccuBbl, MacCHUBBl yKa3zaTelel, yKa3zaTeaud Ha yKazaTeld, MacCuB
yKazaTeyiel Ha (QyHKIINH, CIIOKHBIE O0BSBIICHHUS.

11. Crpoxu B ctuie C. Ilonstue ctpoku. Maunmanuzaius ctpok. yHKIUNA A1

paboTsl co ctpokamu. [Ipumepsl.

12. Tlonstue dynkuunu. CpeacTsa opraHU3ANMK MOAIPOrpaMM U (YHKIIUNA B
s3pike Cu. JlokanapHBIE W CTaTHYECKHE TepeMeHHble (DYHKIM. ApPryMeHTbI
o ymonmuanuio. OCOOEHHOCTH TMepefavyd MmapaMeTpoB B (yHKIHIO. Bbr3oB
GbyHKUMNA 10 3HaYeHUI0. BbI30B (hyHKIMIA IO CCBhUIKE U MO yKa3artento. Bo3spar
u3 pyukiuit. [leperpyska ¢pynkuumii. [Ipumepsi.

13. Tlonstue moroka u (aitna. J[BouuHble W TEKCTOBbIE MOTOKU. Pabora c
NOTOKamMu cpencTBami si3bika C. OyHKUUU Ui paboThl ¢ daiaamu.

\l
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14. Tlonstue moTtoka u (aiinma. J[BouuHble M TEKCTOBBIE MOTOKH. Pabora ¢
MOTOKaMH cpeicTBaMH si3bika C++. DyHKIUU 11 padboThI ¢ (aitramu.

15. Tlonsitue u pabora co cnuckoM. OHOHANPABICHHBIA U JIBYHAIIPABICHHBIH
CITUCKHU.

16. TlonsTue u paboTta ¢ TBOUYHBIM JEPEBOM.

17. Tlonstue u paboTta co CTEKOM.

18. TlonsTtue u paborta ¢ o4epeablo

19. VYxkazarenr Ha QyHkiuto. [loHstne W Ha3HadyeHWe (QyHKIMU OOpPaTHOTO
Bb130oBa. Callback B mporpammupoBanuu. [Ipumeps! ucnonb3oanus B C/C++.

20. CrangaptHas 6ubnmoreka mabmonoB STL: ocHoBHble konuenumu. STL:
IIOCJIEN0BATENBHBIE U ACCOLMATUBHBIE KOHTEUHEPHI. MiTepaTopbl. AITOPUTMBL.

21. STL - Konteitnepst STL BekTop.

22. STL - Konteitnepsl STL nByCBS3HBIN CITUCOK.

23. STL - Konreitnepst STL MHOkECTBO, KapTa.

24. STL - Konretinepsr STL string.

25. STL - Konrettnepst STL gexk.

26. STL - Konteitnepst STL. Crek.

27.  STL - Konretinepsl STL. Ouepens. Ouepeanb ¢ IPHOPUTETOM.

28. STL - Ureparopsl. Anroputmsl STL.

29. OcnHosublie koHuenuuu OOIL. Ilonartus kimacca u oObekTa. AOCTpakKIus.
Wukancynsuua. Hacnegosanue. [Tomumopdusm. MeTonbl, 1aHHBIE U CBOMCTBA.
OrpaHnyeHue J0CTyna K MOJISIM KjlaccaMm.

30. Kiaccel. Metoas! u mojs (manubie) kiaccoB. OObsaBiacHUE Kitacca B C++.

31. Pasrpanmuenue AocTynma K TOJMSAM W METoJaM Kiacca (creru@uKaTopsl
noctyna). UaTtepderic u peanuzaius Kiacca.

32. Kumaccel: ¢yakmuu-wieHsl. KoHCTpykTOpbl U AecTpykTophl. Ileperpyska
KOHCTpYKTOpOB. (KoHCTpykTOp MmO ymomdanuto. KOHCTpyKTOp KOMUpOBaHUS.
KoHcTpykTOop ¢ aprymeHTamn)

33. Kiaccsl: Ykazarens this.

34.  [py3ss knacca. JlpykecTBeHHbIE KJIacChl U QyHKIIUU.

35. Craruueckue naHHple U MeTonbl. OcobeHHocTH. OO0MacCTh NMPUMEHEHUS.
[Tpumep.

36. BzaummopelcTBus MexAy oObeKkTamMH KiaccoB. Kommosumms. Arperarusi.
Acconunanus.

2 Bompoc
1. O6paboTka OAHOMEPHBIX MU MHOTOMEPHBIX MAacCHBOB (MaMsTh MOJI MAaCCHBBI
BBIACNISTh JMHAMUYECKH, BBOJ, BbIBOJA M 0OOpabOTKY »3JIEMEHTOB MacCHBa
peann3oBath B BUE (PYHKIMH, B (YHKIMIO IEPEaBaATh yKa3aTellb HA MACCHB).
a. JluHaMu4eckue MacCUBBI: CO3/aHHe, paboTa M yAaJeHUE OJHOMEPHOTO
JUHAMUYECKOIO0 MaCcCHBa.
b. JluHamMuveckue MacCUBBI: CO3JlaHHE, PabdOTa U yIAJIEHHUE MHOTOMEPHOTO
JUHAMUYECKOIO0 MaCCHBA.
C. VYpjaneHue 3J€MEHTOB U3 TMHAMUYECKOTO MACCHBA U BCTaBKa 3JIEMEHTOB
B MaCCHB.
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2. O0paboTka CUMBOJIBHBIX JAHHBIX (CTPOK) — HAWTH YTO-HHOYAb B CTPOKE,
npeo0pa3oBaTh CTPOKY, MOJYYUTh HOBYIO CTPOKY M3 UCXOIHOW U T.m. s
00paboOTKH CTPOK peanu3oBaTh GYHKIUIO, B (QYHKIHIO MepeaaTh yKazaTrelb Ha
CTPOKY.

3. Pabota co crpykrypamu (OOBSIBUTH CTPYKTYpPY, CO3JaTh MAacCHUB 3JIEMEHTOB
THUIIAa CTPYKTYpPa, 3aMO0JTHUTh €r0 JaHHBIMHU, HAUTH YTO-HUOY/b B 9TOM MAacCHUBE).
Bce nenath uepe3 QpyHKIuu.

4. Pabota co crpykrypamu (OOBSBUTH CTPYKTYPY, CO37aTh MAcCCHB 3JIEMEHTOB
TUIA CTPYKTYypa, 3alOJHUTh €ro JaHHBIMH, U3MEHHUTHb MOPSIOK CIEAOBAHUS
AJIIEMEHTOB, OTCOPTUPOBATh, BBIOPATh HEKOTOPBIE 3alMCH MO YCIOBHIO). Bce
nenath yepe3 QyHKIH.

5. Pabora co crtpykrypamu (OOBSBUTH CTPYKTYpy, CO3AaThb MAacCHUB JJIEMEHTOB
TUTIA CTPYKTYpa, 3alOJHUTh €r0 JaHHBIMU, HAWTH YTO-HUOYIh B 3TOM MAacCHUBE,
U3MEHUTh TOPSIOK  CIEAOBAaHUS 3JEMEHTOB, OTCOPTHPOBaTh, BBHIOpATh
HEKOTOpBIE 3allMCH 0 YCIIOBUIO). Bee nenars uepes pyHKIMM.

. Pabora co cniuckom. [Ipumepsl ncnonb30BaHusL.

. Pabora ¢ nBonunbIM nepeBoMm. [Ipumepsl.

8. Pabora co crekom

Opranuzanus cTeka.

[IpuMepbI UCITOIB30BAHUS CTEKA.

~N O

oo

9.STL
STL BekTop. [Ipumepsl ncnoap30BaHus
STL nBycBA3HBIN cIUCOK. [Ipumeps! ncnob30BaHus
STL nex. [Ipumepsl ucronp30BaHus
STL mHOXkecTBO. [IpuMepbl HCITONB30BaHUS
STL map. [Ipumeps! ncmonb30BaHus
STL string. [Ipumeps! UCTIOIB30BAHUS
STL Crek. [IpuMepsb! ucronab30BaHus
STL Ouepeas. Ouepens ¢ npuoputeToM. [IpuMepsl UCIONb30BaHUS
10. PaGora c daitmamu: (aitioBbie MOTOKH, 00pabOTKa TEKCTOBBIX (haiiIoB.
[Tpumepsl
11. PaGota c¢ aiinamu: (DailsioBele MOTOKH, 0O0pabOTKa IBOMYHBIX (HaHIoOB.
[Tpumepsl
12. OOII. Knaccsl
a. Peanusyiite kiacc String asist padoThl CO CTPOKaMU CUMBOJIOB.
b. CnpoekTupyiiTe U peau3yiTe Kiacc aara.
C. ChnpoekTupyiTe U peanusyiiTe Kiacc complex..
d. CnpoekTupyiite u peanusyiiTe Kiacc rational.
13. Tectnl

SQ@ o a0 o

MeToaunueckue YKazanud 1Jist oﬁyqamumxca M0 OCBOCHHUIO JUCHUIIJINHBI

Opranu3ys cBo0 y4eOHYyI0 paboTy, CTYyI€HTbI TOJKHBI:
Bo-nepsvix, BEIIBUTH PEKOMEHTYEMBI PEKUM U XapakTep yueOHOM padoTh
II0 U3YyYEHHUIO TEOPETUUYECKOTO Kypca, MPAKTUYECKOMY IPUMEHEHUIO U3YYEHHOTO
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MaTepuasa, IO BBIIOJHEHUIO 3aJaHUNl N1 CaMOCTOATEIbHOW paboThl, IO
UCIOJIb30BAHUIO HHPOPMAIIMOHHBIX TEXHOJIOTUHN U T.1.

Bo-emopuix, 03HAKOMUTBCSA C yKa3aHHBIM B METOJIMYECKOM MaTepHuaye Io
JUCHUIUIMHE TepeyHeM y4eOHO-METOJAMYECKUX U3JIaHUW, PEKOMEHYEeMBbIX
CTYJIEHTaM JIJIsl TIOATOTOBKHU K 3aHSITHUSM U BBIOJTHEHUS] CAMOCTOSITEIbBHON paboThI,
a TaKKe C METOJAMYECKHMMHU MarepuaiaMu Ha OyMaKHBIX W/MIM 3JIEKTPOHHBIX
HOCHUTEJISIX, BBIMYIICHHBIX Kapeapod CBOMMHU CHJIIaMH M TPEIOCTaBIIsiEMbIe
CTYJ€HTaM BO BpeMs 3aHATHH.

CamocrosiTenbHas paboTa CTy/I€HTOB, IPEAYCMOTPEHHAs yYEOHBIM TUIAHOM
JOJDKHA COOTBETCTBOBATh OoJyiee TIyOOKOMY YCBOGHHIO H3Yy4aeMOro Kypca,
(dbopMHpOBaTh HABBIKH HCCIIEIOBATENHLCKON pabOThl M OPUEHTHPOBATH CTYJECHTOB
Ha YMEHHE NPUMEHSITh TEOPETUUECKUE 3HAHNS HA MPAKTHKE.

1. Pabora ¢ y4eOHbIMU nOcoOUsiMH. [[151 TOJIHOLIEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, IIPEXKJE BCEro, OBJAJETh OCHOBHBIMU IIOHATHSAMM 3TOU
JuciUIuinHel. HeoO0XxouMo yCBOUTE ONpeAesieHusl U MOHATHS, YMETh MPUBOAUTD
UX TOYHBIE (POPMYJIMPOBKH, NMPUBOJIUTH MPUMEPHI OOBEKTOB, yIOBIETBOPSIOLINX
3TOMYy omnpezeneHuto. Kpome toro, Heo6xoauMo 3HaTh Kpyr (akToB, CBSI3aHHBIX C
JaHHBIM TOHATHEM. TpeOyercs TakXke 3HATh CBSI3U MEXKAY MOHSATUSAMHU, YMETh
YCTaHaBIMBAaTh COOTHOIIEHUS MEXIy KiaccaMH OOBEKTOB, OIMCHIBAEMBIX
Pa3IUYHBIMU TOHATUSIMU.

2. CamocrosiTenbHoe n3yyenue teM. CamocrosiTenbHas paboTa CTyIEeHTa
ABJIIETCS BAXKHBIM BHUJOM JESTEIBHOCTH, [O3BOJIIOIMIMM XOpOIIO YCBOUTH
U3y4aeMblil PEIMET U OJJHUM U3 YCJIOBHUHI JOCTUXKEHUS HEOOXOAMMOr0O KayecTBa
NOATOTOBKM W NMPO(PECCHOHAIBHOW MEpPEeNnoArOTOBKM  creuuanuctoB. OnHa
MPEANOJaraeT CaMOCTOSTENbHOE U3yYEHUE CTYIEHTOM PEKOMEHJOBAaHHOW y4eOHO-
METOJAMYECKOW JIMTEPaTypbl, Pa3IMYHBIX CHPABOYHBIX MaTEpPHAJIOB, HANUCaHUE
pedeparoB, BBICTYIUIEHME C JOKJIaJ0M, MOJATOTOBKY K JIEKIMOHHBIM U
IPAKTUYECKUM 3aHSITHUSIM, TOATOTOBKY K 3a4ETY U dK3aMEHY.

3. IoaroroBka K mNpakTH4YecKUM 3aHATHAM. [Ipn noaroroBke K
IIPAaKTUYECKUM 3aHATHSAM CTYJIEHTaM PEKOMEHAYETCS CJIEA0BATh METOAUYECKUM
PEKOMEHAIUSM 110 paboTe ¢ y4eOHBIMU TOCOOUSIMHU, IPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rioccapusi. B rioccapuii HOKHBI OBITh BKJIIOYEHBI
OCHOBHBIEC TIOHATHS, KOTOPBIE CTYAEHTHl HM3YyYalOT B XOJE CAMOCTOSATEIbHOU
paboThl. J{7s1 MOJHOTHI MCCIIEIOBAaHUS PEKOMEHYETCsl BIIMCHIBATh B IJI0CCApUN U
T€ TEPMHUHBI, KOTOPbIE CTYJI€HTaM OYIyT PACKpPbITHI B XO/I€ JIEKIIMOHHBIX 3aHSATUH.

5. CocTraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpa)XKe€Hbl OCHOBHBIE MOHITHUS
TeMbl. J{Js HarSIIHOCTM W ynoOCTBa 3allOMUHAHUSI HMCMOJIb30BAHBI CXEMBI U
TaOJIULIBI.

6. IloaroroBka Kk 3avery W 3K3aMeHy. [Ipu moaAroToBke K 3auery u
9K3aMEHy  CTYACHTbl  JOJDKHbI  HCIOJb30BaTh  KaK  CaMOCTOSITENIBHO
MOJIFOTOBJICHHBIE KOHCIIEKTHI, TaK U MaTepUaJbl, IOJYyYEHHBIE B XO/I€ 3aHATHII.

KadecTBO yCcBOEHHUS CTYJEHTOM KaKI0M AUCLUIUIMHBI oleHuBaercs no 100-
OaNTBEHOM MIKaTe.

WNuTerpanbHas peMTHHTOBas OomeHka (0a) Mo KaxaoMy MO0 (TIEpHoTy
oO0yueHUs1) CKJIaIbIBACTCs U3 OLEHKU TEKyIIel paboThl 00yUaroIUXcs Ha 3aHATUAX
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CEMHUHAPCKOTO THUMA (CeMHHaphl, MPAKTUUYECKUE 3aHATUS, [PAKTUKYMBI,
nabopaTopHble paOOThl, KOJJIOKBUYMbl U WHBIE aHAJIOTHYHbIC 3aHSTHUS), OLEHKU
WHIUBUYyAIbHOM paboThl OOydYaroIMXCSd M OLEHKU 32 BBINOJHEHUE 3a/laHui
PEHUTHUHTOBOTO KOHTPOJISL ycrieBaeMocTH. [Ipu 3ToM 1o 6aiioB, BBIJCICHHBIX Ha
PEUTUHTOBBIA KOHTPOJb HE JoJKHA mpeBblaTh 50% oO0mieil cymMbl OasuioB
JTAHHOT'O0 MOJYJIs (TIepro/1a O0yUCHHUS).

MakcumanbHas CyMMa PEHUTHMHTOBBIX OamioB MO y4eOHOW AUCIUIUIMHE,
3aKaHUYMBAIOIICHUCS IK3aMEHOM, 10 UTOTaM cemMecTpa cocTaiset 60.

OOyuatomemycsi, HaOpaBmemy 40-54 Oamia, TpU TOABEICHUH WTOTOB
ceMecTpa (Ha TMOCJIEIHEM 3aHSATUU MO JUCIUIUIMHE) B PEUTHHTOBOW BEJOMOCTH
ydyeTa YCIEBAEMOCTM M 3a4€THOM KHMKKE MOXET OBITh BBICTaBJICHA OLICHKA
«YIOBJIETBOPUTEILHOY.

OOyuaromemycsi, HaOpaBmemy 55-57 OainoB, TpH TOJABEICHUN WTOTOB
cemMecTpa (Ha IMOCJIEIHEM 3aHATUM [0 AWCIHUIUIMHE) B rpade pPEeUTHHTrOBOI
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie 6auibhy MOXKET ObITh J0OaBICHO
15 6ayyioB ¥ BRICTABJICHA SK3aMEHAIIMOHHAS OIICHKA «XOPOIIIOY.

OOGyuaromieMmycsi, Habpapimemy 58-60 OamioB, MpU TOJABEACHUHW HMTOTOB
cemMecTpa (Ha IMOCJIEIHEM 3aHATUM [0 AWCHUIUIMHE) B rpade pPEeUTHHTrOBOM
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie 6auibhy MOXKET ObITh J0OaBICHO
277 6aiIoB M BhICTaBJICHA K3aMEHAIIMOHHAS OIEHKA «OTIIMYHOY.

B kakux-mubo WHBIX ciydasx A00aBlieHHE NPEMHAIbHBIX OalsIoB He
JOMYCKaeTCsl.

OOGyuaronuiicsi, HaOpaBui 10 39 OAIOB BKIIOUUTENIBHO, C/IA€T DK3aMEH.
[Ipy HamUuuu MOATBEPKICHHBIX JOKYMEHTAJIBHO YBAXKHUTEJIBbHBIX MPUYUH, IO
KOTOPBIM OBUIA MPOIYIIEHBI 3aHATUS (JUIUTENIbHAs 00Jie3Hb, 00yUYEeHUE B JPYyroM
BY3€ B paMKax akaJeMHYECKONH MOOWJIBHOCTH U Jp.), 0OyUaromuiicss MeeT paBo
OTpaboTaTh MPOMYIICHHBIE 3aHATHUS W TOJYYUTh JOTMOJHUTENIbHBIC OaIbl B
paMKax yCTaHOBJICHHBIX OajioB 3a MOAydb. Cpokd M MOPSAOK OTPabOTKHU
OTIpeJIeIsIeT MpernoaaBaTesib. balbl BHICTaBIAIOTCS B Tpade «0TpaboTKay.

OtBer oOyuaromerocs Ha OJK3aMEHE OIleHHWBaeTcs cymmon g0 40
pEeUTUHTOBBIX OayyioB. MToroBas olleHKa CKJIAIbIBAaCTCS W3 CYMMBI 0ajuioB,
MOJIYYCHHBIX 32 CEMECTp, U 0aJUIOB, MOJIYYCHHBIX Ha dKk3ameHe. OOyuaromemMycs,
KOTOPBIN CIAET dK3aMEeH, TPeMHUaTbHbIC 0aJIbl HE HAUUCIISIOTCS.

MakcumanbHas cymMma OayIoB o yueOHOMI JVCUHUIUINHE,
3aKaHUYMBAIOIICHCS 3aueToM, MO uToram cemectpa cocrtamisier 100 6amwios (50
OamnoB — 1-it moxyse 1 50 6amtoB — 2-i MOTYIb).

Cryaenty, HaOpaBumii 40 6anioB U BbILIE IO UTOTaM pabOTHI B CEMECTPE, B
HK3aMCHAIMOHHOM BEJIOMOCTH M 3a4Y€THOM KHIKKE BBICTABIISETCA OIICHKA
«3auteHo». CTyneHTy, Habpasiiemy J10 39 6aioB BKIFOUUTEIBHO, CIACT 3a4eT.

CormacHo moaxojaM OalIbHO-PEHTHHTOBOW CHCTEMBI B PaMKax OIEHKH
3HAHUW, YMEHUU, BIAJeHUN (YMEHUN MPUMEHSTh) U (WIM) OMNbITA JEATEIbHOCTH
JUCHUIUIMHBI YCTAHOBIICHBI CIEAYIOIINE ACIIEKThI:

o Conepxxanue yueOHOM TUCIMIUIMHBI B paMKaX OJHOTO CEMECTpa JEIUTCS Ha
nBa wmonyns (mepuoga oOyuenus). Ilo okonuanuum wmonyns (repuona
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OOy4YeHHsI) OCYIIECTBIISIETCS PEHTUHTOBBI KOHTPOJIh YCTIEBAEMOCTH 3HAHUIMA

CTYJEHTOB.
o Cpoku MpoBeJEHUSI PEUTUHTOBOT'O KOHTPOJIS:
ocennuti cemecmp — | peUTUHTOBBIM KOHTPOJIb YCTIEBAEMOCTH MPOBOJAUTCS

corsiacHo rpaduky ydyeOHoro mporiecca, || pedTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH
- JIB€ TOClIeHUE HeNenu (aKTHUYECKOro 3aBepIeHUs ceMmecTpa Mo TIpaduky
y4eOHOTo Mpoliecca;

o gecenHull cemecmp — | peUTHHTOBBI KOHTPOJIb YCIIEBAEMOCTH MTPOBOJUTCS
cormacHo rpaduky ydeOHoro mporecca, |l pEeHATHHTOBBIM KOHTPOJHL
yCIIEBAEMOCTH - JBE IIOCJIEHHE HeAenu (HaKTUUECKOTO 3aBEepIUICHHS
cemecTpa 1o rpaduky ydeOHOro mpormecca.

MeTozmquKne YRazaHnuda OJst CaMOCTOSITEJILHOM paﬁoTbI CTYACHTOB

CaMocTosTenbHass paboTa CTYJEHTOB SIBISAETCA HEOTHEMJIEMOM YacThIO
U3y4YeHUs JAUCHUIUIMHBL. Kpome Toro, B Temax, HM3y4yaeMbIX IPH KOHTAKTHOMN
paboTe CO CTyJIeHTaMM, €CTh OTJACJIbHbIC Y4EOHBIE BOMPOCHI, KOTOPHIE CTYACHTHI
JIOJDKHBI M3YyYUTh CaMOCTOSITENbHO. KOHTpOJIb 3HaHWI MHpU CaMOCTOSITEIIBHOM
U3YYECHUU TEM M BOIPOCOB JUCIHUIUIMHBI OCYIIECTBIAETCS MPU MPOBEICHUU
TEKYIIEro KOHTPOJIS B BUJIE YCTHBIX OMPOCOB, MUCbMEHHBIX KOHTPOJIBHBIX PaboT U
TECTUPOBAHUS BO BpeMs PEUTHUHT-KOHTPOJS. Bompockl miis caMOCTOSTEIHHOU
paboThI TaKKe BKIIIOUAIOTCS B TEMBI pehepaToB, KOTOPBIE CTYACHTHI 3aIlUIIAI0T HA
CEMUHAPCKUX 3aHATHSAX, U B TIEPEUCHb BOIIPOCOB IS DK3aMCHA.

3anucaB JIEKIMIO WA COCTaBUB €€ KOHCIIEKT, HE CIIEIYET OCTaBISITh padoTy
HaJ| JICKIMOHHBIM MaTepHaJioM JI0 Hadaja TOJATOTOBKHM K 3K3aMeHy. HykHO
npojenaTth Kak MOXHO paHblie Ty paboTy, KOTOpas COIPOBOXIAET
KOHCITCKTUPOBAaHNUE MTMCbMEHHBIX HCTOYHUKOB U KOTOPYIO HE YIAIOCh CACIATh BO
BpeMs 3alUCH JICKIIMU: TPOYECTh CBOW 3alHCH, pacmu@poBaB OTACIbHBIC
COKpAIIICHUSI, TPOAHAIU3UPOBATH TEKCT, YCTAHOBUTD JIOTUUECKHE CBSI3H MEX]Y €T0
JIEMEHTaMH, B psiie CIIy4aeB MOKa3aTh WX TpadUyecKd, BBIACIUTH TJIABHBIC
MBICJIM, OTMETUTh BOMIPOCHI, TPeOyIOIe OMOJHUTEIbHON O00padOTKH, B
YaCTHOCTH, KOHCYJbTalluu mpenonaBatens. [Ipu pabore Haa TEKCTOM JIEKITUU
CTYJIEHTY HEO0O0XOIUMO 00paTUTh 0CO00E€ BHUMAaHUE Ha MPOOJEMHBIE BOIPOCHI,
MOCTaBJICHHBIC MPEINOAaBaTEeNIeM MPU YTEHUHU JIEKIIMH, a TaKXKEe Ha €ro 3aJaHus u
pexoMengauu. PaboTtass Hax TEKCTOM JEKIUHU, HEOOXOJIMMO HUMETh TOJ PYKOH
CIIPaBOYHBIE W3JIaHUS: CJIOBapb-CITPAaBOYHHK, DHITUKIIOTIC MY CCKHH
PKOHOMHYECKHUH CJIOBaph, B KOTOPBIX MOXXHO HAWTH OOBSCHCHHE MHOTUM
BCTPEYAIONTUMCS B TEKCT€ TEPMHHAM, COJEpP)KaHHUE KOTOPBIX  CTYJCHT
MIPEICTaBIISICT ce0e BeCbMa TYMaHHO, XOTSI OHA €My M 3HaKOMBI.

B mpouiecce opraHmzanyu caMOCTOSTEIBHONH pPabOTHI OONBIIOE 3HAUYCHHE
UMCIOT KOHCYJIbTAllMM C TIPEToJiaBaTelieM, B XOJI¢ KOTOPBIX MOXHO PEIINTh
MHOTHE MPOOJIEMbI H3y4aeMOTo Kypca, YACHUTH CJIOKHBIE BOIIPOCHI.

VII. MatepuajibHO-TeXHUYECKOE O0ecnevYeHnue Q1 CIUTITHHbI

HaumeHoBaHue OcHaleHHOCTh IlepeyeHb JMIIEH3MOHHOTO
CHeUAJIbHbIX* CIeMaJIbHbIX NPOrpPaMMHOI0 odecnevyeHusl.
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MOMeIleHHii ¥ mMoMeleH i

NoMeIleHu i u

PexBHU3UTHI MOATBEPKAAOIIETO

JIUIS CAMOCTOATEIbHOM noMeleHun s AOKYMEHTAa
padoTbl CaMOCTOSITEIbHOM
padoThI
[Tomernenue amst Komnnexm yuebnot Adobe Acrobat Reader DC - Russian —

CaMOCTOSITeNIbHOM pabOThI,
yueOHas ayJUTOpHs 1S
MIPOBEICHUS 3aHATUI
JICKITMOHHOTO THIIA, 3aHITHMI
CEMHHApPCKOro THIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
paboT), TPYNNOBBIX U
WHIUBUAYaJIbHBIX
KOHCYJIbTALIUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTalluu, MPaKTUKH,
KOMNbIOMEPHDBILL K1ACC
Mamemamuyeckozo
gaxynemema: Ne 21
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiil, 0. 35)

Mebenu, Komnviomep
(cucmemuwlii 610K,
MOHUMOp,
K1asuamypa, mviiib) 8
wm., KOMMymamop.

OecruiaTHO

Cadence SPB/OrCAD 16.6 —
['ocynapcTBeHHBIN KOHTPAKT Ha
MOCTABKY JIUIICH3NOHHBIX
nporpaMMHbIX npoayktoB 103 - I'K/09
ot 15.06.2009

GIMP 2.8.20 — 6ecrmatHo

Google Chrome — 6ecmiatao

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

Kaspersky Endpoint Security 10 ms
Windows — Akt Ha niepeiauy mpas
[1K545 ot 16.12.2022

Lazarus 1.4.0 — 6ecrutatHo

Mathcad 15 M010 — Akt
npenocrasienus npas 1C00000027 ot
16.09.2011;

MATLAB R2012b — Akt
npenocrasienus npas Ne Us000311 ot
25.09.2012;

MHoropyHKIHOHATbHBIN

penakrop ONLYOFFICE GecrutatHoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecriaTHO

Microsoft SQL Server 2014 Express
LocalDB — 6ecruatHo

Microsoft Visio Professional 2013 —
AKT Ha nepenauy npas Ne785 ot
06.08.2021 r.

Microsoft Visual Studio Ultimate 2013
¢ 0OHOBJIEHUEM 4 — AKT Ha niepeiavdy
npaB Ne785 ot 06.08.2021 r.

Microsoft Web Deploy 3.5 —
OecruiaTHO

Microsoft Windows 10 Enterprise —
AKT Ha niepenauy npaB No785 ot
06.08.2021 r.

MiKTeX 2.9 — 6ecrutaTtHO

MSXML 4.0 SP2 Parser and SDK —
OecruiaTHO

MySQL Workbench 6.3 CE —
OecruiaTHO

NetBeans IDE 8.0.2 — 6ecrinatHO
Notepad++ — GecruaTHO

Origin 8.1 Sr2 — moroop Ne13918/M41
ot 24.09.2009 ¢ 3A0 «CodTJlaiin
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YueOHast ayuTopus AJs
MPOBEJICHUS 3aHATUI
JIEKIMOHHOTO TUIIA, 3aHATHH
CEeMHUHAPCKOT'0 THIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTaluu,
yuebnas ayoumopus: Ne 208
(170002 Tsepckas obu., 2.
Tsepw,
nep. Caooswiil, 0. 35)

JlaGopaTtopust
KOMITBIOTEPHOU
0e30macHOCTH Kadeapsl
KOMITBIOTEPHOU
0€30IMacCHOCTH U
MaTeMaTHYECKUX METOJIOB
ynpasneHus: Ne 203a
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

[Tomewmenune st
CaMOCTOSITENIbHOM paboThI,

Komnnexm yuebnoti
mebenu, CD-
Mazuumona,
KoMnvlomep:
(cucmemmwiil b0k +
MOHUMOp),
MHO2OQYHKYUOHATbHBILLL
naszep.
KOnup/npunmep/cxkamnep,
suoeonieep,

menesuszop, DVD nneep.

KomruiekT yueOHoi
Me0ed, UCTOYHHUK
OecniepeboitHoro
NUTAHUS 5 mT.,
KOMMYTAaTop,
KOMITBIOTEP
(cucTemHBIH OJIOK,
MOHHUTOP, KJIaBUATYpa,
MBIIIb) 7 LIT., KOTIUP-
MIpUHTEp-CKaHep 2
IT., TUieep combo,
TEJIEBU30D, DKpaH
HACTEHHBIN, y4eOHBII
71a00paTOpHBIN CTEH]T
U1l U3yYSHHsI OCHOB
Kpunrorpaduu,
UCTIOJHEHUE OJI04HOe
BCRYPTO, y4e6GHO-
1a00paTOPHBIH CTEH]T
TUTST U3YUCHHUSI
67109HOTO
koaupoBanusa 31-BK.

Komnnexm yuebnoii
Mmebenu, kKomnviomep

Tpeinn»;

PostgreSQL — GecrimaTHO
Python 3.4.3 — 6ecrutatHo
Unity Web Player — 6ecruatho
WCF RIA Services V1.0 SP2 —
OecruiaTHO

WinDjView 2.1 — GecratHo.

Google Chrome — OecIiaTHO
Kaspersky Endpoint Security 10 mms
Windows — Akt Ha niepeiauy mpas
[1K545 ot 16.12.2022

Lazarus — 6ecruiaTHO

OpenOffice — 6ecmnatHo
MHoropyHKIIHOHATBHBIN

penaktop ONLYOFFICE 6ecrmatHoe
I10 — 6ecnnaTHO

OC Linux Ubuntu 6ecrutataoe 10 —
OecruiaTHO

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeiauy mpas
[1K545 ot 16.12.2022

Lazarus — 6ecruiaTHO

OpenOffice — 6ecrutatHO
MHuoro(]yHKITHOHAIbHBIN

penakrop ONLYOFFICE 6ecninatnoe
I10 — 6ecninaTHO

OC Linux Ubuntu 6ecmrataoe I10 —
OecraTHO

Adobe Acrobat Reader DC — Russian —
OecIuIaTHO
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yueOHast ayJUTOpus s
MPOBEICHUS 3aHATUI
JICKITMOHHOT'O THIIA, 3aHITHMI
CEMHHApPCKOro THIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
paboT), TPYNNOBBIX U
WHIUBUYaJIbHBIX
KOHCYJIbTALIUH, TEKYILLETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTalluu, MPaKTUKH,
KOMNbIOMEPHDBILL K1ACC
Mamemamuyeckozo
Gaxynomema: Ne 16
(170002 Tsepckas obu., 2.
Tsepw,

nep. Caodoesuii, 0. 35)

(cucmemmbwiii OJ10K,
MOHUMOp,
K1asuamypa, mviuib) 8
wm., KOMMymamop.

Cadence SPB/OrCAD 16.6 —
['ocynmapcTBeHHBIN KOHTPAKT HA
MOCTABKY JIUIICH3NOHHBIX
nporpaMMHbIX poayktoB 103 - I'K/09
ot 15.06.2009

Google Chrome — 6ecrutatHo

Java SE Development Kit 8 Update 45
(64-bit) — 6ecrutatHO

Kaspersky Endpoint Security 10 ans
Windows — Akt Ha niepeaady mpas
[TK545 ot 16.12.2022

Lazarus 1.4.0 — 6ecrutatHO

Mathcad 15 M010 — Akt
npenoctasienus npas MC00000027 ot
16.09.2011;

MATLAB R2012b — Akt
npenocrapnenus npas Ne Us000311 ot
25.09.2012;

Mercurial 3.7.3 OecIutaTHoO
Microsoft SQL Server 2012 Express
LocalDB — 6ecmnatho

Microsoft Web Deploy 3.5 —
OecruiaTHO

MiKTeX 2.9 — 6ecruiaTtHO

MSXML 4.0 SP2 Parser and SDK —
OecriaTHO

MySQL Workbench 6.3 CE —
OecriaTHO

NetBeans IDE 8.0.2 — 6ecruiatHo
Notepad++ — GecraTHO

Origin 8.1 Sr2 — noroop Nel13918/M41
ot 24.09.2009 ¢ 3A0 «CodTJlaiin
Tpenny;

Python 3.4.3 — 6ecruiatHo
WinDjView 2.1 — 6ecrutatHo

WCF RIA Services V1.0 SP2 —
OecriaTHO

MHuoro(]yHKITMOHAIbHBIN

penakrop ONLYOFFICE —
6ecmuiatnoe [10 OecrutaTHO

OC Linux Ubuntu 6ecmiaraoe 10 —
OecruiaTHO

VIlI. Ceenenusi 06 00HOBJIeHMM pa®oyeil NPOrpaMMbl TUCHMIITIUHBI

Ne OOHOBJICHHBIH

ILII. | pa3aesa padouei
NMporpaMmabl
AUCUMILTHHBI

Onucanve BHECEHHbBIX
W3MEHEHU

JaTa u Ne nporokoJia
3acemanus kadeapnbl /
MeTOIMYeCKOro
coBera (pakyJabrera,
YTBepAMBIIEro
U3MEHEeHH s
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V. Y4yeOHo-
METOAUYECKOE U

1) PexoMenmyemast
JauTepaTtypa —

Pemrenue nayuno-
METOIUYECKOTO COBETA

MH(POPMAIIMOHHOE | aKTyaJu3alusl CIIHCKa MATEMATHUCCKOIO
o0ecrieucHue
HCLIATLTHHDI dakynapTeTa (IPOTOKOI
Nel 0120.09.2022 1.)

V. YuebHo- 1) Pexomennyemas Pewenne HayuHo-
MCTOAUYCCKOC 1 JmrTeparypa — METOIUYECKOTO COBETA
UH(POPMAITHOHH KTyaJIH3aIys CIIUCK

(opmanpoHHOe | aKTyaH3aLHs CIIHCKA MaTEMaTHYECKOTO
o0ecrieueHue
TUCLIATLTHHbI dakynbTeTa (IMPOTOKOJ

Nel or 19.09.2023 r.)
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