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I. AuHHOTaIIUA

1. leap u 3agaun JUCHUILJINHBI

L[CJISIMI/I OCBOCHM JUCHUIIJIMHBI ABJISAIOTCA:
e IIOJIYUCHHUC 0a30BBIX 3HaHHﬁ, CBJ3aHHBIX C pa3pa60TK0171 AJIrOpuTMOB U

IIPOrpaMM;
e INpUOOpETEHHWE HABBIKOB pPabOTBl €  COBPEMEHHBIMH  CHUCTEMaMHU
IIPOTPaMMHUPOBAHN;

e TMOATOTOBKA K OCYIIECTBIICHHUIO IEATEIHLHOCTH MO CO3/IaHUIO0 U IIPUMEHEHHUIO
CPEICTB MaTeMAaTUYECKOTO oOecreueHus MHPOPMAITMOHHBIX CUCTEM;

e IIOArOTOBKa K paboTe, CBA3aHHOM ¢ pa3pabOTKOM MPOrpaMMHOIO
o0ecrnedeHrs U CrocoO0B aJIMUHUCTPUPOBAHUS WH(GOPMAIMOHHBIX CHCTEM

U CETeH;
e TIOJTOTOBKA K paboTe MO MPOrpaMMHO-HH(DOPMAIIMOHHOMY 00€CIICUCHHUIO
HAaY4YHO-UCCIIEAOBATEIBCKOM, MIPOEKTHO-KOHCTPYKTOPCKOH u

BKCHHyaTaHHOHHO-YHpaBﬂeH‘{CCKOﬁ ACATCIIBHOCTH.

2. MecTo nucuuiuinHbl B cTpykrype OOII

JucuumiiHa OTHOCUTCS K oOsi3aTeNibHOM YacTu Ojoka 1 ydyeOHOro miaHa —
K JUCIUIUIMHAM, (POPMUPYIOIIMM YyHUBEpPCAJIbHbIE U 0O0MIenpodecCUOHAIbHbBIC
KOMIIETEHIIUH.

[IpenBaputenbHble 3HAHUS, HEOOXOAMMBIC NJIi OCBOCHMS JUCIUILIMHBI —
3HAHUs, TOJIYYEHHbIE MPU W3YUYCHHUH IIKOJbHOW MpOrpaMMbl O MHPOPMATUKE U
HUKT. OcBoeHue NaHHOW MUCHUIUIMHBI HEOOXOIMMO KakK MPEAIIeCTBYIOLIEE s
CIEAYIOIINX JVCLIUTUIVH: METOIbI BBIYUCIICHUN, uH(OPMAIMOHHO-
KOMMYHUKAIIUOHHBbIE ~ TEXHOJOTHH, MCTOpPUS W  TEPCHEKTUBBI  Pa3BUTHUS
KOMIIBIOTEPHOW TEXHUKH, MaTeMaTUKa B HMCTOPHUM MHPOBOW  KYJIbTYpHI,
NpOrpaMMHBIE  CPEACTBA  MAaTEMaTUYECKUX  BBIYMCIEHUN, KOMIIbIOTEpHAs
MareMaTHKa H Jip.

JucnurnimHa uzy4daercs Ha 1, 2 kypcax (1-4-it cemecTpsbl).

3. O0bém aucHuIuIMHbIL: 13 3au€THRIX enuHMI, 468 akaJTeMUUYECKUX YacoB, B TOM
1 () ([
KOHTAKTHAs ayauTopHasi padora: nekiuu 140 dgaco, nabopartoprbie padotsr 70

4acoB, MpakThudeckue 3ausaTrst 70 9acos,
camocrosiTeibHas padora: 188 yacos, B TOM 4ucIie KOHTPOIb 27 4acoB.

4. Ilnanupyemblie pe3yjbTaTbl 00y4eHHS IO JAUCHUILIMHE, COOTHECEHHBIE C
IUIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00Pa30BaTeIbHOI IPOrpaMMbl

[TnanupyemMble pe3ynbTaThl OCBOCHHS [Tnarupyemble pe3ynabTaThl O0yYEHUS 10
o0OpazoBarenbHON TTporpamMmsl ((hopMupyembie JACIIUTUINHE
KOMIIETEHITNH)
VYK-1 Cnocoben OCYIIECTBIISATh nouck, | YK-1.1 Ananusupyer 3amady, BbIICIAS €€
KPUTHYECKHI aHamu3 U CUHTe3 HH(popmamuu, | 6a30BbIe COCTABISAIOIIE
NPUMEHSITh CUCTEeMHBIM monxon Juist pemienus | YK-1.2 Onpenensier, MHTEPHPETUPYET U




IIOCTaBJICHHBIX 3aJa4

pamKupyer uHpopMaluio, Tpedyemyro uis
pELICHNUS TOCTaBICHHOH 3aa4un

VYK-1.3 OcymiecTBasieT nouck HH(GpOpMaIu
JUISL pEIeHUs] IIOCTaBJICHHOM 3aadyd IO
Pa3IMYHBIM TUIIAM 3aIPOCOB

poecCHOHANBEHOM NesTeNIbHOCTH

YK-1.4 TIlpu o6paboTke wuHPOPMANH
OTIINYACT (bakThbI oT MHEHHH,
UHTEpIpETalMii,  OUEHOK,  ¢dopMHUpyeT
COOCTBEHHBIE =~ MHEHUS H  CYXICHHUS,
apryMEHTUPYET CBOM BBIBOABI U TOYKY
3peHus
VK-1.5 PaccmarpuBaeT U mpemsiaraer
BO3MO>KHBIE BapUaHTHI pelieHus
MOCTAaBJICHHOW  3a/Jayd, OLIEHHWBasg HUX
JIOCTOMHCTBA M HEJJOCTATKH
OIIK-1 Cnocoben npumensaTs | OIIK-1.1 OcymectBiser otbop
dyHIaMEHTAIbHBIE 3HAHUWS, [OJYYCHHBIE B | TECOPETHUECKOTO " MPAKTHIECKOTO
obnactu MaTeMaTHYECKHX u (wm) | MmaTtepuana
€CTECTBCHHBIX HayK, W wucnoib3oBath ux B | OIIK-1.2 Pemraer TumoBble 3amaud B

paMKax npoQeccuoHaIbHOMN e TeTbHOCTH
OIIK-1.3 Hcnonb3yeT pa3IudHbIE METOJbI

MH(}OPMaLMOHHO-KOMMYHHUKAIIUOHHBIX
TEXHOJIOTHH M C Y4E€TOM OCHOBHBIX TPeOOBaHHI
UH(POPMALIMOHHON 0€30MacCHOCTH

u MIPUEMBI pereHusI 3ama4
PO ECCHOHAIBHON JNeATEIHHOCTH

OIIK-4 Cnocoben pemarb 3amaun | OIIK-4.1 Otbupaer TEOPETHYECKUI

npoheccuoHaIbHOM JIEATEIIbHOCTH c | marepuasn B obnactu UKT nansa pemenus

UCIIOJIb30BaHUEM CYIIECCTBYIOIIUX | TPOPECCHOHATBHBIX 3a7a4

OIIK-4.2 [Tpumensier COBPEMEHHbIE
MeTOo/Ibl cOOpa U MPeICTaBICHUS TaHHBIX
OIIK-4.3 VYuursiBaer TpeOOBaHUs
MHPOPMALIMOHHOM  0e30macHOCTH  IpHU
pemeHnH MpoheCCHOHATBHBIX 33124

OIIK-5 Criocoben pa3pabarbiBaTh alrOpUTMBbI U
KOMITBIOTEPHBIE TPOTPAMMBI, TPHUTOIHBIC IS
PaKTUYECKOI0 MPUMEHEHUS

OIIK-5.1 Amnanu3upyer CyLIeCTBYIOIINE
ITOPUTMBI M METOBI MPOTPAMMHPOBAHUS
JUIsl pellieHus] TUMOBBIX 3a/1a4 MPUKJIIAJIHOTO
Xapakxrepa

OIIK-5.2 ITpumensier W3BECTHBIE
ITOPUTMBI M METOJIBI TPOTPAMMHUPOBAHUS
JUIS pellieHus] TUIOBBIX 3a/1a4 MPUKJIIaJIHOTO

Xapakxrtepa
OIIK-5.3 Hcnonb3yro pa3nyHbIE
METOABl W  TpUEMBI, pa3padaTbIBaeT
AJITOPUTMBI U KOMIIbIOTEPHBIE NMPOTPaMMBI,
MIPUTOTHBIE IOE MPAaKTUIECKOTO
IPUMEHEHHUS

5. @opMa NpoOMEeKYTOUHOM ATTECTALMU U CEMECTP MPOXO0KIACHUSA

3a4é€T (2 ceMecTp), IK3aMeH (4 cemectp).

6. SI3bIK NpenoxaBaHMs: PYCCKHIA.




I1. Conepxxanue TUCHMUILIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3aejaM) ¢
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
NOCTPOEHUS U
UCITIOJIb30BaHUS S3bIKOB
IPOrpaMMUPOBAHUS

12 4 1 1 6

Tema 1.2. JIlekcuueckue
2. | OCHOBBI ct++. THIIBI 1 24 8 5 5 6
00BSBJIEHUSA

Tema 1.3. Onepatopsl u

WHCTPYKIUH Ct+ 26 10 > > 0

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
[IporpamMmmupoBaHus 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
0000IIEHHOH TTapa U MBI
IpOrpaMMHUPOBaHUS Ha c++

12,

Tema 3.1. IlabGnoHBI KaK
oIep kKa 0000IIEHHOTO
IPOrPaMMHUPOBAHUS

32

20

13,

Tema 3.2. Ucniosip30BaHue
napaMeTpU30BaHHBIX
KJIACCOB

22

10

14,

Tewma 3.3. Opranuzanus
CTaHJApPTHOUN OMOJIMOTEKU
c++

50

10

30

UTOI'O

468

140

70

70

188

I11. O0pa3oBaTebHbIE TEXHOJIOTHH

[TpenogaBanue y4eOHOM AUCHUIUIMHBI CTPOUTCS HA COYETAHUU ayAUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSATEIBHOM padOTHI CTYIEHTOB.

Takke Ha 3aHATHUAX MPAKTUKYETCS BBINOJHEHUE 3aJJaHUI B MaJIbIX TpyMnax,
NUCbMEHHbIE PA0OThI, MOJAEIUPOBAHUE JUCKYCCHOHHBIX CHUTyallMii, padora ¢
pa3maroyHbIM Matepuanom, mpusiekarorcs pecypceel cetn INTERNET. Kype
IpEeIyCMAaTPUBAET BBIIIOJIHEHUE KOHTPOJBHBIX M CaMOCTOSITENIbHBIX padoT,
NUCHbMEHHBIX JOMAIIHUX 3aJaHuil. B kauecTBe (OopM KOHTPOJIS HCHOJB3YIOTCS
pa3InyHbIE BAPUAHTHI B3aUMOIIPOBEPKU U B3AMMOKOHTPOJISL.

HMHTEpakTUBHOE B3aMMOJEWCTBHE CTYIAEHTOB C OIHOM CTOPOHBI M
MpernoJiaBaress ¢ IPyroi, a Takke CTYJIEHTOB MEXAy coOOM U ¢ ImpernojaBareaemM
BO BpeMs TPAKTUUYECKUX 3aHSITHH.

Obpazoeamenvhble mexnonozuu

1. TuckyccrOHHBIE TEXHOJIOTHH

2. Undopmarmonnsie (1iudpoBbie)

3. TexHonOrUM pa3BUTUSL KPUTHUECKOTO MBILUICHHUS

Coepemennvie memoowvl oOyuenus

1. AKTUBHOE ClTyIlIaHue

2. Jlexmust (TpaauIlMOHHAS)

IV. OnenouHble MaTepuaJbl JAJs1 NMPOBEACHUS] TeKylleH M MPOMEKYTOYHOI
arrecTauuu
1. Ouenounvie mamepuansl 0141 nposedeHUs meKyuiei ammecmayuu

Ilpakmuueckue 3a0anusn



1. Haiitu paccrosinue MEXJy JBYMSI TOYKaMH C 3aJaHHBIMU
koopauHaTamu (X1 , Y1 ), (X2 , Y2). Ha miockoctu. Pacctosiaue BhlYmcseTcs 1Mo

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

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

cienytomiee coobmenne. Hanpumep ecnm BBemeHo umciio 173, To cooOmieHue
oynet «Cnenytrouiee uncio nocie 173 3to 174, a npeasiaymee 172y,

4, CocraBpTe MOporpaMMy BBIUMCIICHHUS IUIOLIAAUM TPEYroJIbHUKA 10
dbopmyne I'epona S :\/p(p—a)(p—b)(p—c) , TIIe MOJYIEPUMETP BBIYUCIAETCA I10

a+b+c
bopmyie p= — €CJIM JIaHbl JUIMHBI CTOPOH TPEYTOJIbHUKA.

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. I3MeHUTh UX 3HAYCHUA, NEPEMECTHUB

coaepxkumoe A B B, B B C, C B A, ¥ BBIBECTH HOBBIC 3HAYEHUS IEPEMEHHBIX A, B,

C.
J1+1(2
ﬂ, roe a=+/2x+12 u

7. CocTaBUTH MPOTPAMMY BBEIYHCIICHHS: Y = 328
X BOJIUTCSA C KJIABHATYPHI.

8.  Jlano umcino a. He ucnonb3ysi HUKaKUX Omepaluii, KpoMe YMHOKEHHUSI,
¥ HUKaKkuX (QyHKIUH MoTyduTe: a® 3a TpH oIepaiuu, a’ 3a YeThIpe OIepanuy, ad 3a
Tpu onepauu, a’ 3a yeTsIpe onepanuu, al® 3a yeTspe onepanyy.

9. anm KOOPIMHATHI JIBYX MIPOTHUBOITOIOKHBIX BEPIIIHH
NPSMOYTOJIBHUKA: (X1, Y1), (X2, Y2). CTOPOHBI MPSIMOYTOJILHUKA TAPAJIICIIEHBI OCSIM
KoopauHat. HaliTi mepumeTp U mIoma s JaHHOTO MPSIMOYTOJBHUKA.

10. C xnmaBuaTypsl BBOJIUTCS ABY3HAUHOE YMCIIO. BBIBECTH Ha 3KpaH €ro
nocieaHio udpy. (Pa3psn eaunmir.)

11. Hdano nHarypanbHOe uucio. Haliure 4ucio OeCATKOB B €ro 3alucu
(T.e. BTOpYIO LIM(ppy € IpaBa B €To0 3alKCH).

12. Haiitu cymmy 1udp 3alaHHOTO YETHIPEX3HAYHOTO YHUCIIA.

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

14. BpruciauTh IWIOHAAL KOJBbIA, IMIMpPUHA KoTOoporo paBHa H, a
OTHOULIEHHUE pajuyca 00MbIlIel OKPY>KHOCTH K pauyCy MeHbLIEH OKpyx HOCTH D.

15. Jlamo memoe umciio, Jiekamiee B auamazoHe 1-999. BriBectm ero
CTPOKY ONHCAHHWE BUJA «YETHOE JIBY3HAYHOE YHCIIO», «HEUYETHOE TPEX3HAUHOE
YHCIIO», U T. 1.

16.  Jla"bBI TPH LEIBIX YUCIIA, OJHO M3 KOTOPBIX OTIIMYHO OT JIBYX APYTHX,
pPaBHBIX MEXIy co0Ooii. OmnpeaenuTh MOPSIKOBBII HOMEp YHWCIA, OTIIMYHOTO OT
OCTaJIbHBIX.



17. . Jlansl Tpu nenbix yncia. Eciii OHM ynopsaoYeHbl IO BO3PACTAHHIO
WM yOBIBAaHUIO, TO y/IBOUTh UX. B NMpOTHBHOM cilydyae OcTaBUTh 0€3 M3MEHEHUH.
BeIBecTH 3T 4KCIIa HA DKPaH.

18.  Jlansl Tpu ymucna. HaliTu HaumeHbIee U3 HUX.

19. Jlawel Tpu uuncna. Haiitu cpenHee u3 HUX (TO €CTh YHCIIO,
PacCroJI0KEHHOE MEX/1y HAUMEHbBIIUM U HAUOOJIBLINM).

20. C xnaBuaTypsl BBOAATCS JBa uncia A u B. Mensbiiee u3 3Tux uncen
3aMEHUTH UX MOJIyCYMMOI1, a O0JIbIIIee yIBOCHHBIM MIPOU3BEACHUEM

21. CocTaBUTh IpOrpaMMmy OIPEACIISAIONIYI0, TPUHAICKUT U TOUYKA C
KoopauHataMu X U Y, BBEJICHHBIMH C KJIaBUATYpPHI, (PUTYpE HA MIIOCKOCTH.
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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. Jano menoe uyuciao N (N>0). Haiitu 3HadeHWe BbIpakeHHUs U3 N
cllaraeMbIX (3HaKH YePEayIOTCs). Y CIIOBHBIN OIEepaTop HE UCIOJIb30BATh.

1,1-12+13-...

26. Jlano BemecTBeHHOE umciio A u 1ienoe uucio N (N>0). Mcmons3ys
OJIMH IIMKJI, BLIBECTH BCE IIeIble cTereHu unciaa A ot 1 1o N.

27. Jlano BemecTtBeHHOE umciio A u 1ienoe uncio N (N>0). Mcnons3ys
OJIMH IIUKJI HAUTU CyMMY:

1+A+A%+ A%+ ...+ AN

28. Hanmo muenoe umcno N (N>0). Haiitu d¢akropuan uwucna N.
NI =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)

Buj cyMMBI ;I;IO;ZI;?;BHOG
1+2+3+4+...+N KZM
1+3+5+7+...+(2N -1) K=N?2

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. Haiftu Bce 4deThIpex3HAUHBIC YWCaa s IUGP U3 KOTOPHIX COCTOWT
3TO uucio BeInmosiHseTcs paBeHCTBO AB — CJl = A+B+C+. (I'me A,B,C,[{ —
U PBI U3 KOTOPBIX COCTOUT YHCIIO.)

32. Haiftm Bce Tpex3HadHBIE YHCIIA, KOTOPHIC MPHU JCICHUH Ha 2 JaioT
OCTaToK 1, mpu nesieHur Ha 3 OCTAaTOK 2, MpH JeJeHUWH Ha 4 ocTaTok 3, a camo
YHCJIO AeNUTCa Ha 5 (0e3 ocTaTka).

33.  UYwmcno Apmcrponra - Takoe yuciio u3 K mudp, s kotoporo cymma K-
X cremneHel ero mudp paBHa camoMy uuciay. Hampumep, uucno 153 sBusercs
grcinom Apmerponra (k=3) T.k. 153=13+5%+33% Tpebyercs HamucaTh mporpammy
JUISL HAXO0XKJIEHUS BCEX TPEX3HAYHBIX YHUCE]l APMCTPOHTa.

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

35. Hamwmcate mporpamMmy, 3amoJTHSIIONTYI0 MacCuB U3 10 3JIeMEHTOB 1O
cienyromeMy npasuiay: A(i) = (2*i — 1)/sin (i).

36. Haiinure 6-oif wien nocienoBatenbHocT A()=A(i-1)*A(i-1)+1 |,
eciu A(1)=5.

37. 3amomHuth MaccuB u3 10 2JIEMEHTOB CIIy4allHBIMH YHCJIAMU W3
uHTepBaia ot -10 no 10, BIBECTH Ha dKpaH, a 3aT€M YBEIUYUThH KaXKIbIA DJIEMEHT
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 ciayyallHBIMU yuCIaMu U3
uHTEpBaia [-5 ; 5] 1 HATH MPOU3BEICHUE DIIEMEHTOB B KaXJIOM CTOJIOIIE.

40. 3BamomauTth AByMepHBIH MaccuB N X N cioydallHBIMU 4WCTIaMU U3
uatepBasa [-10 ; 10] m HalTH CyMMy NOJIOKUTEIBHBIX AJIEMEHTOB B KaKIOH
CTpPOKE.

41. DneMeHT MaTpullbl HA30BEM CEIUIOBOM TOYKOM, €ClId OH SIBIIAETCS
HAaUMEHBIITUM B CBOEU CTPOKE U OJHOBPEMEHHO HAMOOJBIIMM B CBOEM CTOJIOIIE.
WNnu, HaoO00poT, ABISIETCS HAaUOOJBIINM B CBOCH CTPOKE W HAUMEHBIIUM B CBOEM
cron6re. st marpuriel N x M BBEeIEHHOW C KIIaBHATypPhl, BBIBECTH Ha JKpaH
WHJIEKChI BCEX CEJIOBBIX TOUEK.



42. 3anonuuth aByMepHbid MaccuB N x N cirydyaliHbIMH yuclamMu U3
uHrepBana [-10; 10], HaliTU MakCUMalbHBIA 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
uHtepBaina [-10; 10], HallTH MaKCUMaJIbHBINA 2JIEMEHT B MaCCUBE U YJAIUTh CTPOKY,
B KOTOPOW HAXOJUTCS ATOT JIEMEHT.

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

45. C xiaBHATYpPBI BBOJUTCSA CTPOKA CHMBOJIOB, BBIBECTH Ha 3KPaH CUMBOII,
crosimmid Ha K — oM mecte. K — BBOIUTCS ¢ KITaBHATYPBHI.

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

47. Jlano nBa cinoBa. BepHo nm, 4TO nepBOe CI0BO 3aKaHYMBAETCS Ha TYXKe
OyKBY, Ha KOTOPYIO HAaUUHAETCSI 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 KJIABHAaTypbl JAHHBIX B MAacCUB, COCTOAIIMK W3 JECATH CTPYKTYp THUIIA
STUDENT; 3ammcu nomxHBI OBITH YIOPSAOYCHBI IO BO3pPACTaHUIO HOMeEpa
TPYIIIbI; BBIBOJ HAa JUCIUIEW (paMUIIMH M HOMEpPOB TPYI ISl BCEX CTYACHTOB,
BKJIIOUEHHBIX B MACCHUB, €CJIM CpelHUM Oamn cryaeHta Oonbiie 4,0; ecid TaKux
CTYJIEHTOB HET, BBIBECTH COOTBETCTBYIOIEE COOOIIEHUE.

49. Omnmcatp Kjacc, peanumsyromuii cTek. Hammcars mporpammy,
UCIIOJIB3YIOIIYIO 3TOT KJIAcc JJii MOAEIUpPOBaHUs T-00pa3HOro COPTUPOBOYHOIO
y3Ja Ha Xeyie3Hoi aopore. [IporpamMma goipkHa pa3faensaTh HA JBa HAIPABICHUS
COCTaB, COCTOSIIMM M3 BaroHOB [JBYX THUIOB (Ha KaXJ0€ HaIpaBlIeHUE
dopMupyeTcsi cocTaB M3 BaroHoB ojAHOro tuna). IIpemycmMoTpeTh BO3MOKHOCTb
dbopmupoBaHus cocTaBa u3 (paityia U ¢ KJIIaBUATYPBHI.

50. Omucarp kiacc, peaqusylolnuid OWHApHOE JepeBo, o0Iamaroliee
BO3MOXKHOCTBIO JTOOABJICHUS] HOBBIX JJIEMEHTOB, YIAJIECHUS CYIIECTBYIOLIUX,
IIOMCKA 3JIEMEHTAa MO KIIIOUy, a TAKXKE IIOCJIEI0BATEIBHOTO JIOCTYNa KO BCEM
aneMmeHTamM. Hamucate mnporpamMmy, HMCHOJB3YIOIIYIO 3TOT  Kiacc  JJiA
MPEICTABIICHUS AHTJI0-PYCCKOTO cioBaps. [Iporpamma fnomxHa cojepkarb MEHIO,
MO3BOJISIIONIEE OCYIIECTBUTh IMPOBEPKY BCEX METOAOB Kiacca. lIpemycmorpersb
BO3MOXKHOCTh (POPMHUPOBAHUS CIOBaps U3 (paiiia U ¢ KJIIaBUaTypBhl.

51. IlocTpouTh cUCTEMY KIJIACCOB AJII OMMCAHMS IJIOCKUX F€OMETPUYECKUX
duryp: kpyra, KBaapara, nOpsMmoyroipHuka. IIpemycMoTperb Meroabl s
CO3/1aHUsl OOBEKTOB, IEPEMEIEHUsI Ha IJIOCKOCTH, W3MEHEHHUS pPa3MEpoOB U
BpallleHus1 Ha 3aJlaHHbIi yroi. Hamucate mporpaMMy, 1eMOHCTPUPYIOLTYIO paboTy
c 3TuMM Kiaccamu. lIporpaMma JoJDKHa conaepkKaTb MEHIO, IO3BOJISIOLIEE
OCYLIECTBUTH ITPOBEPKY BCEX METOAOB KJIACCOB.



Konumponwvnwie 3a0anusn

1. I{uknuueckue evluucaumenbHvle RPOUECCHl

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) WM (Bu U Cu) He paBHO HyJIO, U 11€JI0€ 3HAUYCHUE B
npoTuBHOM cirydae. Uepe3 A, Bir u Cii 0003HaYEHBI [IeJIbIe YaCTH 3HAYCHHH a, D,
¢ omeparmu U u MJIN — nopaspsanaele. 3Hauenus a, b, ¢, X Had., X koH., dX
BBECTH C KJIABUATYPHI.

Bapuanr 2

Bbluuciuth U BEIBECTH Ha SKpaH B BUJE TAOIUIIBI 3HAUeHUS QyHKIuU 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 WMJIM Bi) U (A U Cu) He paBHO HyJIO, U 1I€JI0€ 3HAYEHUE B
npoTuBHOM cirydae. Uepe3 A, Bir u Cii 0003Ha4EHBI 1IeJIble YaCTH 3HAYCHHH a, D,
¢ oneparu I u WMJIN — nopaspsaaeie. 3Hauenus a, b, ¢, X nau., X kon., dX
BBECTH C KJIABUATYPBHI.

Bapuanr 3

BbrurcnuTh U BBIBECTH Ha 3KpaH B BHJE TaOIMIbI 3HaueHUs QyHKIuU F Ha
uHTepBase ot X Had. 70 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 mnOpuHMMATh IEMCTBUTENIBHOE 3HAYEHUE, €CIU
Beipakenue Ar 1 (Bu MJIU Ci) He paBHO HYJIIO, U 1I€JI0€ 3HAYEHHUE B IPOTUBHOM
cinyyae. Yepez Arn , B u Cu o00o3HaueHbI Ieble 4acTH 3HAYCHWE a, b, C
oneparuu M u MJIN — nmopaspsiausie. 3HaueHus a, b, ¢, X Hau., X koH., dX BBecTH
C KJIaBHATYpHI.

2. O0nomepHble maccugvl u yrazamenu

Pa3mepHoCTH MaccHBOB 331aI0TCSI HIMEHOBAHHBIMH KOHCTAHTaMH.

Bapuanr 1

B oaHoMepHOM MaccuBe, COCTOSIIIEM K3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) cymMMy OTpHUIIATENBHBIX JIEMEHTOB MAaCCUBA;

2) Tpou3BEIEHUE DOJEMEHTOB  MAacCHBa, PACIOJOXKEHHBIX  MEXIY
MaKCUMAaJIbHBIM U MUHUMAJIHBIM DJIEMEHTAMH.

YHopsa0uuTh 3JEMEHTHI MacCHBA 110 BO3PACTAHUIO.

Bapuanr 2

B oaHoMepHOM MaccuBe, COCTOSIIEM K3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIYHCIIUTD:

1) cymMmMy MOJOKUTENBHBIX 3JIEMEHTOB MacCUBa;

2) nOpou3BElEHUE DBJEMEHTOB  MAacCHBa, pPAaclOJOKEHHBIX  MEXIY
MaKCHMaJIbHBIM MO0 MOIYJI0 I MUHUMAJIBbHBIM M0 MOAYJTIO 3JIEMEHTaMH.

YTHopsa0YnTh 3JIEMEHTHI MacCHBa 10 YOBIBAHUIO.

Bapuanr 3

B ogHOMepHOM MaccuBe, COCTOSAIIEM U3 N HENBIX JIEMEHTOB, BBIYUCIIUTS!

1) mpousBeneHue >IEMEHTOB MAacCHBa C YeTHBIMA HOMEPaMHU;

2) CyMMy D»OJIEMEHTOB MAacCHBA, pPACIOJNIOKEHHBIX MEXIy TEepBBIM U
MOCJICTHUM HYJIEBBIMU 3JIEMEHTAMHU.

[IpeoOpazoBaTh MaccuB TakUM 00pa3oM, YTOOBI CHaYaja pacrojarajiuch BCe
MOJIOKUTEIbHBIE JIEMEHTBHI, 3K TOTOM — BCE OTPULIATEINIbHBIE.

3. /leymepuvie maccuent

Bapuanr 1

JlaHa 11e1049iciieHHas MPAMOYTOJIbHas MaTpuiia. OnpenenuTh:

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

2) HOMEp CTPOKH, B KOTOPOM HAXOAMTCS caMasl JUTMHHAS CepUs OJTMHAKOBBIX
AJIEMEHTOB.

Bapuant 2

JlaHa 11eI0YKMCIICHHAs] PSMOYTOIbHas MaTpuia. ONpeeuTh:

2) KOJUYECTBO CTPOK, HE COJEPIKAIINX HA OJTHOTO HYJICBOTO 3JICMEHTA;

3) MakcHMaJbHOE W3 YHCEN, BCTPCUAIOIIMXCS B 3aJaHHON MaTpuie Oojee
OJIHOTO pa3a.

Bapuant 3

Jlana mienovnciieHHas KBajapaTtHas matpuiia. OnpeenTh:

4) cyMMy D3JEMEHTOB B TeX CTOJOIAx, KOTOpble HE CoJaepKaT
OTPHUIIATEIbHBIX;
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5) MHUHHMYM cpelH CYMM MOJYJICH 2JISMEHTOB JHaroHaliei, mapauielbHbIX
n0OOYHON TUAroHalu MaTPUIIBL.

4. Cmpykmyput

Bapuanr 1

1. Onucars ctpyktypy ¢ umeHeM STUDENT , conepikariyto cieayromiye
TIOJIS:

bamMuns ¥ UHUIHAIIBI,
HOMEp TPYIIIIbI;
yCIIEBAEMOCTh (MACCUB U3 MATU JIEMEHTOB).
2. HamucaTp nporpamMmy, BBIIOJIHSIONIYIO CIEAYIOIINE TEHCTBUS:

o BBOJl C KIJIAaBHATypbl JaHHBIX B MAacCCHUB, COCTOSIIIUNA U3 JECATH
ctpyktyp Tiuna STUDENT; 3anucu 10/KHBI OBITh YHOPSAOYESHBI IO BO3PACTAHHIO
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. Hanmcate nporpaMmy, BBIIOJHSOILYIO CIEAYIOIIHUE IEHCTBUS:
o BBOJl C KJIAaBHATyphl J@HHBIX B MAacCCHUB, COCTOSIIIMA W3 JECATH
ctpyktyp Tima STUDENT; 3anucu 1omKHBI OBITH YIIOPSIIOYEHBI 110 ai(aBuTy;
o BBIBOJI Ha JuCIUIed (aMUIMA U HOMEPOB IPYMII JUIsl BCEX CTYACHTOB,
UMEIOLINX XOTS Obl OJTHY OLICHKY 2;
o €CJIM TaKUX CTY/JIEHTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHHUE.

5. Cmpoxu u ghaiinw

Bapuant 1

Hanucate mporpammy, KOTOpasi CUMTBIBA€T W3 TEKCTOBOro (aitna Tpu
MPEJIOKEHUS U BEIBOAUT UX B 0OPATHOM MOPSIIKE.

Bapuant 2

Hanucate nporpammy, KOTOpasi CYMTBHIBAET TEKCT U3 (paiiia v BBHIBOJUT HA
AKPaH TOJBKO MPEJI0KEHUS, COIeprKalllie BBEICHHOE C KIIaBUATYPhI CIOBO.

Bapuant 3

Hammcats mporpamMmy, KOoTopasi CYMTHIBACT aHTJIMUCKUI TEKCT U3 (ailna u
BBIBOJMT HA DKPaH CJIO0BA, HAYMHAIOIIHUECS C TJIACHBIX OYKB.
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6. @yukuyuu

Bapuanr 1

B omHomepHOM MaccuBe, COCTOAINIEM M3 N BEHIECTBEHHBIX 3JIEMEHTOB,
BBIYHCIIUTD:

1) cymmy OTpHUIIATENbHBIX JIEMEHTOB MACCHBA;

2) [pou3BEllEHHE HJIEMEHTOB  MAacCHBa, PACMOJIOKEHHBIX  MEXIY
MaKCUMaJIbHbIM U MUHUMAJIbHBIM DJIEMEHTAMH.

YHopsa0uuTh 37EMEHTH MaCCHBA 110 BO3PACTAHUIO.

OdopMuTh KaXAbIA MYHKT 3aJaHus B BUAe (QyHKUIuU. Bce HEoOXoammble
naHHbIe A7 (QYHKIUH JOJDKHBI TepefaBaThCsl MM B KauecTBE MapaMETpOB.
Hcnonp3oBanue rao0anbHBIX IEPEMEHHBIX B (PYHKIUAX HE JOIMYCKaeTCsl.

Bapuanr 2

B oagHoMepHOM MaccuBe, COCTOSIIIEM M3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIUNCIIHUTD:

1) cyMMy HOJIOKUTENBHBIX 3JIEMEHTOB MacCHBa;

2) Opou3BElIEHUE DJIEMEHTOB  MAacCHBa, pPACMOJIOKEHHBIX  MEXIy
MaKCHUMaJIbHBIM IO MOAYJII0 U MUHUMAJIbHBIM IO MOAYJIIO 3JIEMEHTaMH.

YHopsa0ounTh 3JIEMEHTHI MacCUBa 10 YOBIBAHHUIO.

OdopMuTh KaxAbld MYHKT 3a4aHus B Buie QyHKIuU. Bce HeoOXonumeble
NaHHble A7 (QYHKIUM JOJDKHBI IEpelaBaThCsi MM B KauecTBE MapaMeTpOB.
Hcnonp3oBanue TI00aNbHBIX IEPEMEHHBIX B (DYHKIUAX HE JOIMYCKAeTCsl.

Bapuant 3

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

1) mpousBeneHue >IEMEHTOB MAacCHBa C YeTHBIMA HOMEPaMHU;

2) CyMMy D»JJIEMEHTOB MAaCCHBA, PACIMOJOKEHHBIX MEXIy TEpBBIM U
MOCITICIHUM HYJIEBHIMU 3JIEMEHTAMHU.

[IpeoOpazoBaTh MaccHB TakUM 00pa3oM, YTOOBI CHauYaja pacrojarajuch BCe
MOJIOKUTENbHBIE JIEMEHTBHI, 3K TOTOM — BCE OTPULIATEIIbHBIE.

OdopmMuTh KKl MyHKT 3a7aHusi B Buae (QyHKIuu. Bce HeoOXomumeble
JNaHHble A7 (QYHKIUM JOJDKHBI IepeaBaThCsi MM B KauyeCTBE MapaMeTpOB.
Hcnonp3oBanue ria00anbHbIX IEPEMEHHBIX B PYHKLHAX HE TOMYCKAETCS.

7. lunamuueckue cmpyKkmypul OGHHbIX

Bapuant 1

CocTaBuTh IpOrpaMmy, KOTOpasi COJAEPKUT TUHAMHYECKYIO0 HHPOPMAIIHIO O
HAJIMYUH aBTOOYCOB B aBTOOYCHOM TTapKe.

CBeneHust 0 K&KJI0M aBTOOyCe BKITIOYAIOT:
HOMED aBTOOYCa;
(haMUITUIO0 ¥ MHUIIAAJTBI BOJUTEIIS;
HOMEP MapuIpyTa.
[Iporpamma gomxHa 00eCrieYNBaTh:
HavyaybHOE (pOopMUpOBaHHME JAaHHBIX 000 BCEX aBTOOycax B MapkKe B
BU/IE CITUCKA;

6. IIPHU BBIE3JIE KAXIOr0 aBToOyca M3 Mapka BBOJMUTCS HOMEp aBTOOyca,
U TporpaMma yaajisieT JaHHble 00 ASTOM aBTOOyce M3 CIUCKa aBTOOYCOB,

s E
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HAxXOJSAIIUXCS B TApKe, W 3alUChIBACT OTH JIaHHBIE B CIIMCOK aBTOOYCOB,
HAXOJIALIUXCS HAa MapIIpyTe;

7. pU BBE3JIe KAXI0ro aBToOyca B MapK BBOAUTCS HOMEpP aBTOOyca, U
nporpaMma yjaaluseT JaHHble 00 3ToM aBToOyce U3 CHOUCKa aBTOOYCOB,
HaXOJAIIMXCS Ha MaplIpyTe, W 3alliChIBa€T 3TH JaHHBIE B CIHUCOK aBTOOYCOB,
HAXOJISALIUXCS B TapKe;

8. M0 3ampocy BBIAAIOTCSA CBeIeHUs 00 aBTOOycax, HaXOISIIMXCA B
napke, wim 00 aBTo0ycax, HaXOIAIMUXCS Ha MapIIpyTe.

Bapuanr 2

CocTaBUTh mMporpamMmy, KOTOpasi COICPKHUT TEKYyIylo HWH(QOpMaIio o
KHUTaX B OMOIHOTEKE.

CBeneHust 0 KHUTaxX BKIIOYAOT:

Homep Y IK;

(dbaMUITUIO U MHULIAAIIBI aBTOPA;

Ha3BaHUC;

ToJ1 U3JaHusi;

KOJIMYECTBO SK3EMIUISIPOB JIaHHON KHUTU B OMOJIMOTEKE;

[Iporpamma aoixHa 00€CTICUUBATD:

HavyajgbHOE (POPMUPOBAHUE JTAHHBIX 000 BCEX KHUTAX B OMOIMOTEKE B
BU/JI€ IBOUYHOTIO JIEPEBA;

o no0aBJIeHNE JaHHBIX O KHUTaX, BHOBb IIOCTYMAIOIIUX B OUOINOTEKY;

o yIAJIEHNE JaHHBIX O CIIMCHIBAEMBIX KHUTAX;

o [0 3alpoCy BBIJAIOTCA CBEACHHUS O HAJIWYUMU KHUI B OHMOJIMOTEKE,
YHOPSAIOYECHHBIE IO TO1aM H3AaHUS.

Bapuanr 3

CocTaBuTh MNpOrpamMmy, KOTOpasl COJAEPKUT TEKYIIyH HHpopManuio o
3asgBKaxX Ha aBHAOMJICTHI.
Kaxnast 3agBka BKIIIOYACT:
MyHKT HA3HAYCHHS;
HOMEp perica;
(haMUITNIO0 ¥ MHUTIAAJTBI TTACCAKUPA,;
YKeJTaeMYyI0 JIaTy BbLICTA.
[Tporpamma noJKHa 00ECIIEYNBATh:
XpaHEHHUE BCEX 3asBOK B BUJIE CITUCKA;
J00aBJICHUE 3aIBOK B CITHCOK;
yAaJICHUE 3as1BOK;
BBIBOJI 3a51BOK I10 33JJAaHHOMY HOMEpY pelica U 1aTe BhIJICTa;
BBIBOJI BCEX 3aBOK.

8. 3nakomcmeo co cmanoapmmnoit ouoauomexoun STL

vector
1. TlpuGaBuTh K KaxJAOMy dDJIEMEHTY MacCHBa cCpenHee apupMeTHuecKoe
€ro MOJIOKUTEIBHBIX 2JIEMEHTOB
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2. Kaxnplii 5I€MEHT MacCHBa JIOJDKEH ObITh YMHOXKEH HAa MUHUMAJIbHBIN
AJIEMEHT UCXOAHOTO MacCUBa

3. YMHOXWTHb 3JEMEHThl MaccuBa, Jejsnecs Ha 3 0e3 ocrarka, Ha
cpenHee apupMeTUYECKOe HIEMEHTOB MacCHBa, JIeTSIMXCs Ha 2 6e3 ocTaTka

4. Pa3nenuthb 3J€MEHThl MacCHBa Ha MOJOBUHY MAKCUMAJILHOTO DJIEMEHTA

5. OtcopTupoBaTh 3JIEMEHTHl MAacCHBa B TIOPSAJKE BO3PACTAHHS CYMMBbI
COCTABJISIFOIIMX UX IUP

6. YMHOXHTH KaXKJbIii OTPUIIATENIbHBIN 3JIEMEHT MacCHMBa Ha MPOU3BEICHUE
MAaKCHUMaJIbHOTO U MUHUMAJIBHOTO 3JIEMEHTOB UCXOJHOTO MacCHBa

/. YMHOXUTh KaXJIblil 3JIEMEHT MacCHBa Ha MAaKCHUMAaJbHBIM 3JIEMEHT
MCXOJHOIO MacCUBA U PA3JCIUTh HA MUHUMAJIBHBIN 3JIEMEHT UCXOJHOIO MAaCCHBA

8. IlpubaBuTh K KaXJIOMYy 3JIEMEHTY MacCHBa CyMMY TPeX MHUHHUMAaJIbHBIX
AJIEMEHTOB MACCUBA

9. DrnemeHTHI, CTOSIIINE Ha YETHBIX MO3UIIUIX MACCUBA YMHOXUTH Ha 2, a U3
DJIEMEHTOB, CTOSAIIMX HA HEYETHBIX NO3ULMUAX, BBIUECTH CYMMY BCEX
HEOTPHULIATEIIbHBIX AJIEMEHTOB

10.Kaxayro dYeTBEepKy »dJIEMEHTOB MaccuBa (JUOO OCTaBIIYIOCS 4YacTh
MaccHBa MEHBIIIEN JJIMHBI) OTCOPTUPOBATH B MOPSIKE BO3PACTAHUS

string

1. PazpaGoraiite QyHKIMIO & , YIAISIONIYI0 U3 CTPOKH, MEPEIaHHOU B
napaMeTpe , JUIIHKAEe npoOensl. JIMIMHUMU CUYMTAIOTCS BCe MPOOENbl B Hadaje U
KOHIIE CTPOKH, & TaKXKe TOTIOTHUTEIbHBIE TPOOEITBI MEXKTY CIIOBAMH.

2. PaszpaboraiiTe ¢ €€ UCIONBb30BaHWEM (PYHKITHIO, BBITOTHSIIONIYIO
ylajeHue JUIIHUX MPOoOesIoB M3 KaKIOW BXOJHOTO MOTOKAa CHMBOJIOB U BBIBOJ
PE3YIBTUPYIOUIUX CTPOK B BBIXOTHOM TIOTOK.

3. Paspaboraiite Gpynkuuio std::string HtmlEncode(std::string const& text),
BBITIOJIHAIONIYIO ~ KOJAMPOBAaHWE  CIEIUAIbHBIX  CHMBOJIOB  CTpOKM  text
COOTBETCTBYIOIIMMH cymHocTssMu HTML:

e “(mBoifHas KaBbIYKA) 3aMeHAETCS Ha &quot;
¢ (amocTtpod) 3ameHsieTcs Ha &apos;
< (3HaK MeHbIIIe) 3aMeHseTcs Ha &lt;
> (3HaK OOJIBINE) 3aMeHsIeTCs Ha &gt;

& (ammepcann) 3ameHsieTcst Ha &amp;

Pa3paboTaiiTe Ha ee OCHOBE MPOrpaMMy, BBINOJHSONLYI0 html-kogupoBanue
TEKCTa, MOCTYMAIOIIETO CO CTAaHAAPTHOTO TTOTOKA BBOJIA, M BHIBOSIIYIO PE3yIbTaT
B CTaHJAPTHBIN TTOTOK BBIBOJIA.

4. Pazpaboraiite  (yHKIHMIO, BBINOJHSAONYI0 JeKoaupoBaHue html-
CYITHOCTEH CTPOKH, MEPEUUCICHHBIX B BapuaHTe 3, 0OpaTHO B MX CHUMBOJIBHOE
peJICTaBICHHE.

Pa3paboraiiTe Ha ee OCHOBE MPOTrpamMMy, BBITOJHSIOUIYIO JIEKOJAUPOBAHHE
html cymHocTell TexcTa, MOCTyHammEero co CTaHIAPTHOTO MOTOKA BBOJA, H
BBIBOJIAIIIYIO PE3yJIbTaT B CTAHAAPTHBIN MOTOK BHIBOJIA.
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map

5. PaspalboTaiiTe nporpammy-ciioBapb, OCyIIECTBIISIONIYIO MIEPEBOJ] CJI0B H
CJI0BOCOYETAHMI, TIOCTYMAIOIIUX CO CTAaHJAPTHOrO TOTOKa BBOJA, €
AHTJIMIACKOr0 SI3bIKA HA PYCCKHIl C UCIOJIb30BAHUEM 3a/IaHHOTO (haiiia croBaps
¥ BBIBOJAIIYIO pe3yJbTaT IMepeBOoja B CTaHAApTHBIM MOTOK BhIBOAA. Ecnu
BBOJIMMOE CJIOBO WJIM CJIOBOCOYETAaHHE, OTCYTCTBYET B CJOBape, Iporpamma
JIOJKHA TIOMPOCUTH MOJIB30BATEsl BBECTH IEPEBOJ M 3allOMHUTH €ro, B ClIydae,
€CJIM TMOJb30BaTENb BBEJN HEMYCTYyI0 CTpoKy. Jlius BbIXxoma M3 Auaiora c
IPOrpamMMOi MOJIb30BATENb JOJKEH BBECTU CTPOKY, COCTOSIIYIO M3 TPEX TOYEK.
[lepen BBIXOJOM MporpamMma CHOPAMIUBAET O HEOOXOJAUMOCTH COXPaHUTh
U3MeHeHus1 B ¢ailne cioBaps, B TOM cliydae, €clid B CJIOBapb ObLIN 100aBIICHBI
dpa3bl BO BpeMs TEKyIIel ceccuu paboThl ¢ mporpammoit. Ums daitma cioBaps
nepesaeTcs MporpaMme ¢ TOMONIBIO MApAMETPa KOMAaHIHOM CTPOKHU.

Stack

O6paTHa}I ITOJIBCKAas 3aII1UCh

1. IlpeoGpazoBath BeipakeHue B OII3 ¢ ucmoib30BaHUEM CTEKa

2. PeanuzoBars AJIT'OPUTM BBIYHCIICHHUA BBIPAKCHUA, 3alIMCAHHOT'O B OH3 C
HNCITIOJIB30BAHHUCM CTCKA

9. o011

Ilenv pabomer — 0OCBOCHUE U 3aKPEIJICHUE OCHOBHBIX HABBIKOB OOBEKTHO-
OPUEHTUPOBAHHOTO  MPOrpaMMUPOBAHMS, CBSI3AHHBIX C  NPOEKTUPOBAHUE
cnenuduKkaui Kiacca, €ro CTPYKTyphl U omnepauuii uHTepdeiica ¢ ydyeroM
CBOMCTBA UHKAIICYJISIHAH.

Bapuanr 1

Onucate  kiacc, peanusyronmid  crek.  Hamwmcats — mporpammy,
UCITIOJIB3YIOMIYI0 3TOT KJIAcC I MOJACIUPOBaHUsI T-00pa3HOrO COPTUPOBOUYHOTO
y3Jlla Ha jkeJie3Hoil nopore. [IporpamMmma foiikHa pa3faensTh HA JIBa HANPaBICHUS
COCTaB, COCTOSIIMHA W3 BaroHOB JBYX THMOB (HAa KaXI0€ HaIpaBICHUE
dbopmupyeTcsi cocTaB U3 BaroHOB ojAHOro tuma). [IpegycMoTpeTh BO3MOMKHOCTH
dbopmupoBaHus cocTaBa U3 (ailya U ¢ KJIIaBUATYPBHI.

Bapuant 2

Onucath Kjacc, pealu3yloluii OuWHapHOE JepeBo, oOaaaroiiee
BO3MOXXHOCTBIO J00ABJICHUST HOBBIX JJIEMEHTOB, YJAJE€HUsI CYIIECCTBYIOIIUX,
MOMCKa 3JIEMEHTAa MO KIIOUy, a TaKXe IOCIeA0BATEeIbHOIO JOCTyNa KO BCEM
sanemMeHTaM. Hammcate mnporpamMmy, UCHOJB3YIOIIYHO 3TOT  Kjiacc st
MPEACTABICHUS aHTJIO-pyccKoro ciioBaps. [Iporpamma momkHa coepKaTh MEHIO,
MO3BOJISIIOIIEE OCYIIECTBUTh IMPOBEPKY BCEX METOAOB Kiacca. [Ipemycmorpers
BO3MOXKHOCTH ()OPMHUPOBAHUS CIOBaps U3 (aiiia U ¢ KIIaBHATYPHI.
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Bapmuanr 3
[TocTpouTh cHCTEMY KIACCOB Ui OMHMCAHUS IUIOCKMX T'€OMETPHUUCCKUX
duryp: Kkpyra, KBaapaTa, MpsIMOYrojbHHKa. [IpeaycMOTpeTh METOABI s
CO3llaHMsl OOBEKTOB, IMEPEMEIICHHUS Ha IUIOCKOCTH, W3MCHCHHS pa3MEpoB U
BpaIllCHHs Ha 33JjaHHbIi yroi. Hamucate mporpammy, 1EMOHCTPUPYIOIIYIO paboTy
C 3TMMH Kiaccamu. I[Iporpamma JoJDKHA CoOJepXKaTh MEHIO, IO3BOJISIOIICE
OCYIIIECTBUTD MPOBEPKY BCEX METOJIOB KJIaCCOB.
Bapuant 4
[TocTponTh ommcaHWEe Kiacca, CojeprKaiiero WHGOPMAIUIO O IOYTOBOM
ajpece opraHm3anud. [IpeaycMOTpeTh BO3MOXKHOCTH Pa3JIeIbHOTO H3MCHCHHS
COCTaBHBIX YacTed aapeca, CO3MaHUS W YHHYTOXCHHS OOBEKTOB 3TOTO Kiacca.
Hanucath nporpamMmy, TEMOHCTPUPYIONIYIO pabOTy ¢ 3THM KiaccoMm. ITporpamma
JOJDKHA
Bapuanr 5
CocTaBUTh ONHMCAHWE KJacca IS TMPEACTABICHUS KOMIUICKCHBIX YHCEI.
OOecrieunTh BBIOJIHCHHWE OTEpAIldil CII0O)KCHHS, BBIYUTAHUS W YMHOXKEHUS
KOMIUICKCHBIX uucen. HamucaTh mporpamMmy, T1eMOHCTPUPYIONIYIO paboTy ¢ 3TUM
kiaccoM. [Iporpamma JoiKHA CONEP)KaTh MEHIO, IMO3BOJISIFOIIEE OCYIIECTBHUTH
IIPOBEPKY BCEX METOJIOB KJjlacca.
Bapuanr 6
CocTaBuTh ONHCAaHWE Kiacca JUIsI OOBCKTOB-BEKTOPOB, 3aJlaBacMbIX
KOOpJMHATAMH KOHIIOB B TPEXMEPHOM MpocTpaHcTBe. OOECHeUnTh Omeparuu
CIIO)KCHHS Y BBIYMTAHHUS BEKTOPOB C IOJIydEHHEM HOBOT'O BEKTOpa (CYMMBI HIIH
pPa3HOCTH), BBIYHCICHHUS CKAJSPHOTO MPOM3BEACHHUS JBYX BEKTOPOB, JUIHHBI
BEKTOpa, KOCHHyCca yIla MEXKIy BekTopamu. Hammcate mporpammy,
JEMOHCTPHPYIOIIYI0 padoTy ¢ 3THM KiaccoMm. [IporpamMma Jo/bKHA coaepikKaThb
MEHIO, TIO3BOJISIOIIEE OCYIECTBUTE MPOBEPKY BCEX METOOB Kilacca.
BapuanTt 7
1. Cosznats kimacc Employee.
*  MOJIAA UM, Pamunusi, OOAHCHOCMb, 0ama POHCOeHUs, 0ama Halma Ha
paboty, 3apniama.
* IS TIOJICH dama pooicoenus, dama Halima UCTIONIb30BaTh Kiacc Data.
2. nons firstName, lastName, position pasmecTuTh B JUHAMHYECKON HMaMSITH
(new, delete).
PeanuzoBath KOHCTPYKTOPHI (3 1IT) U AECTPYKTOP
4. Peanu3oBaTh METOJABI: IEPEBOJ COTPYAHHKA Ha JPYIYI0 JTOJDKHOCTB,
MOBBICUTL/TIOHU3UTh  3apIUiaTy, BBIYUCIHTH  BO3pacT  COTPY/IHHKA,
MOJICYMTATH CTaXX paOdOThI, B 3aBUCMOCTH OT CTa)ka MOBBICUTH 3apruiaty (15
aet — 3%, 20 ner — 5%, 25 net — 10%, >= 30 - 15%).
Co3nars Opuraay padounx (Maccus u3 5 o0sexktoB Employee).
+ cBO€ 100aBIIECHHE.

w

o o1

Bapuanr 8
Cozpnanue kiacca Date. (mauano Bpemén 1901 ron)
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main(){

Date d1, d2, d3, ...
Date d4(1, 1, 2015);
d.setDate(1999, 1, 1);

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

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

ai.Print();

d1.futureDate(10);

di1.next();

d1.pastDate(10);

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

sort(datesArray, N); // MOXHO UCIIOJIH30BATh OUOIHOTEUHYIO COPTUPOBKY
sort(dates, dates.count); // MOXHO HCIIOIB30BAaTh OHOIHOTECUHYIO COPTHPOBKY
}

1. [TpaBmita opopmitenus koaa (s C++) -> otuér B (aiine Word

2. IlporpamMma -> TOKyMEHTalMs IO Kjaccy (Ha3HauYeHHE KaXKJO0ro 4ieHa
kiacca) B (ariine Word

B IIpOrpamMMme:

3. KommeTapum K KaxJaI0My METOTY

4. Ilpoxymats crienu(puKaTopbl 10CTyMA.

5. "lpobuts" dhyHKIIMM B Kiacce.

6. (*) + k mporpamMmme 100aBUTH CBOM KOJI

10. OOIL. Hacneooeanue u nonumopghusm

Bapuant 7/

Onucare knacc Circle, COOTBETCTBYIOLIYIO OKpPYXHOCTSIM. OKpY>KHOCTb
3amaércd  KOOpJAMHATaMHU LEeHTpa U paauycoMm. Onpeaenuts (QyHKIHIO,
IIPOBEPAIONIYI0, MEPECEKalTCs JIM JBE OKPYKHOCTH. Hamucate mnporpammy,
UCIIONB3YIONYI0 3Ty (yHkuuio. Ilpegycmorperb 00pabOTKy MCKIIOUUTEIBHBIX
CUTYyaluu.

Koumponwvnas paooma Ne 1

. B maccuBe Z(N) onpenenuth KOJIUYECTBO MOJTOKUTEITBHBIX YUCEN U YHCEl,
MpUHAJJISKAIIMX UHTEpBay [-7;5.2], Bce oTpullaTeNbHbIE YUCia Eepenucarh B
maccus P.

. Hamucare ¢QyHkmuio, KoTopas oOmpenemnsier, SBISETCS JH  3ajaHHas
[EJOYMCIICHHAas KBajJpaTHas MaTpulla: OPTOHOPMHPOBAHHOM, T.e. TaKoOM, B
KOTOPOM CKaJIsipHOE MPOM3BECHUE KaXKJ0U Mapbl pa3IMuHbIX CTPOK paBHO 0, a
CKJISIPHOE MPOU3BEACHUE KaXKI0M CTPOKU Ha ceOst paBHO 1.
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Koumponwvnas paooma Ne 2

BBonuTcs TEKCT, HANMMCAHHBIA 3arjaBHBIMU U CTPOYHBIMH JIATUHCKUMHU U
pycckuMHU OyKBaMHM U, BO3MOXKHO, coJiepKaliuii 1udphl, a Takxke Apyrue
CUMBOJIBL. Texcm COCTOUT W3 €106, pa3lieNsieMbIX npoberamu W JIPYTUMU
OOLICIPUHATHIMU 3HaAKaMU npenunanusi. BeIBeuTe Ha dKpaH:

. 3Ty KC IIOCICAOBATCIIBHOCTD CJIOB, YAAJIMB U3 HCC nOo6mMOpHble BXOXKICHUA
CJIOB 1 3aMCHHUB BCC CTPOYHBIC 6YKBI>I 3arjlaBHbBIMU.

. Bce pazniuunsie cnoBa, ykazaB 1mocie KaKa0ro U3 HUX (B CKOOKaX) uuC/li0 €ro
BXOKJICHUU B TEKCT.

Koumponvnas paooma Ne 3
Onucats ctpykTypy ¢ uMenem STUDENT, coaepkaliyto cieayronuye moJs:
dbaMuTus 1 HHUITUATIBL;

HOMEp TPYIIIbI;

yCIeBaeMOCTb (MaCcCHUB U3 ISITH JIEMEHTOB).

Hanucars mporpammy, BBITIOJHSIONMIYIO CIAEAYIOMINE JEHCTBUS:

BBOJ| C KJIABHATyphl JAHHBIX B MAacCCHUB, COCTOSIIIMA W3 JECATH CTPYKTYpP
tunia STUDENT; 3anucu J0KHBI OBITH YHOPSAJIOYEHBI MO BO3PACTAHUIO
cpeaHero Oaia;

. BBIBOJI Ha JUCIUICH (aMUIMi M HOMEpPOB TPYNI MJisi BCEX CTYJEHTOB,

UMEIOIIMX OHEHKM 4 W 5; ecim Takux CTYAEHTOB HET, BBIBECTH

COOTBETCTBYIOLLEE COOOIIECHHE.

BOIIpOC])I AJIH KOHTPOJIbHBIX TECTOB H CAMOKOHTPOJIA

1. Yro ompenenser knacc? Uem obnuyaercst Kiacc oT 00bekra’?
Knacc onpenensier nmoyib30BaTeIbCKUI TUIT: OMMCAHUE JaHHBIX M onepanuil Hag HUMH. OOBEKT -
3TO KOHKPETHBIH IK3EMITISIP KJIacCa CO CBOMM COCTOSTHHEM.

2. MoHO 1 00BSABIATh MacCUB 00BEKTOB? A MaccuB KJ1acCOB?
Ha. Her. Tonbko B MeTanporpaMMupoBaHuu. boost::tuple

3. Pazpemraercst 11 00BABIATH yKa3aTesb Ha 00BEKT? A ykaszaTenb Ha Kiacc?
Ha. Her.

4. Jlonyckaercs nM nepeAaBaTb OOBEKThl B KaueCTBE MapaMeTpoB, U KaKUMHU crocodbamu? A
BO3BpAIlaTh KaK pe3yJbTatT?

[To cceinke, o ykazaremnto. Bo3Bpamars taioke. [1o 3HaueHno nepenaércs Komusi o0beKTa.

5. Kak Ha3bIBaeTCs UCTIOIB30BaHUE 00BEKTA OHOTO KJlacca B Ka4eCcTBE TOJIs APYroro Kimacca’?
Kommozumus.

6. SIBnsieTcs 1 CcTpyKTypa KitaccoM? Yem Kinacc OTAUYaeTcst OT CTPYKTYPhI?
Ha. Tlo ymoruanuio B Kjacce Bce ToJis private

7. Kakue xiaroueBsie cinoBa B C++ 0003Ha4ar0T Kiracc?
class, struct
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8. OOBsICHUTE PUHIIUI HHKATICYJISIINH.
CoxkpeITHE AeTaneil pean3anui.

9. YTo TakOo€ KOMITO3ZULIMS?
Hcnonp3oBanne 00bEKTa OJJHOTO KJlacca B KA4eCTBE IMOJIS APYToro.

10. Jlyis yero ucnonb3yrTes KIFYeBbie clioBa public u private?
Jist onipenienieHust 006J1aCTH BUAMMOCTH.

11. MoHO T HCITIOJIB30BaTh KIFOUYEBBIE Ci10Ba public u private B cTpykrype?

Ha.

12. CymecTBylOT Ju OrpaHMYCHHs Ha HCHoJb30BaHMe public um private B kmacce? A B

CTpyKType?
Her. Her.

13. O6s3aTenbHO M 1eaTh TOJI Kilacca MPUBATHBIMUA?
Her.

14. Yto takoe metoxn? Kak Be3siBaeTCst MeTOq?
Mertog - 310 hyHKIUS, OnpenenéHHast B Kiiacce.
Ecnu cratnyeckuii, TO BBI3BIBAETCS [JIA Kilacca, €CJIM OOBIYHBIN - TO IS 00BEKTA Kilacca.

15. MoxeT 1 MeTo]1 ObITh TPUBATHBIN?

Ja.

16. Kak ompenenuTs MeTOJ HENOCPEACTBEHHO BHYTpH Kiacca? A BHe kiacca? Yem 3t
OIpezesieHus: OTINYAI0TCS?

class A{ void method x{}};

17. MoxHO B MeTOJIaX MPUCBAUBATh MapaMeTpaM 3HaUEHUS 10 YMOIYaHUIO?
Ja. CymecTByroT JOTIOJTHUTEIbHBIE OTPAaHUUEHUSI.

18. UTto 0003HAYaeTCs KIFOYEBBIM Ci10BOM this?
VYkazarenb Ha 00BEKT, KOTOPBIN BBI3BAJ METO/I.

19. 3aueM HYKHBI KOHCTaHTHbIE METObI? UeM OTIuYaeTcs onpeeneHne KOHCTAaHTHOTO METO1a
OT OOBIYHOTO?

UToObl IpeIOTBPATUTh CllydailHOe U3MEHEHHE JTAaHHBIX BHYTPH METOJa U MOKa3aTh, YTO METO]
HE MEHSIET COCTOSHHE KJ1acca.

20. MoxeT M KOHCTAaHTHBIM METOJ BBI3BIBATHCS JJIsi OOBEKTOB-NIEPEMEHHBIX? A OOBIYHBIN
METOJ — JAJIs1 00bEKTOB-KOHCTAHT?
Ha. Her.

21. O0BsicHUTE IPUHITUTT TOJIUMOpPhHU3MAa.

Bo3moxHOCTh paboTaTh ¢ 00BEKTaMU Pa3HBIX KJIACCOB OAMHAKOBBIM 00Pa30M.

[Tonnepkka pa3aTU4YHOrO MOBEACHUS POACTBEHHBIX KJIACCOB, MPEJOCTABISEMOr0 Yepe3 eIUHbIN
uHTepdeiic 6a3oBoro Kiacca.

Ectp cTatnueckuii - Ha sTane kommwisiiun. [1labmonsl, neperpyska GyHKIMA U ONIEPaTOPOB.
Ectp nunamuueckuii - BUpTyanbHble (YHKIUU. TOYHOE 3HAUEHUE OMEpaIl ONpeAeseTCs
00BEKTOM JIJIs1 KOTOPOI'O OHA BBI3BIBACTCS.
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22. Yro Oyzner HameyaTaHo B pe3ysbTare paboThl cleayromel mporpaMmel Ha Cu++?

class X {
public:

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

ciass Y : public X {
public:

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

j3
class Z : public Y {
public:

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

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

px->f(); px->g(); py->f(); py->g0);
delete px; delete py;

int main() {

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

return O;

ky

2. Oyenounvle mamepuanvl 011 RPOGEOEHUS NPOMENHCYMOUHOU ammecmauuu

[Inanupyemslit
00pa3oBaTeNbHBINA Pe3yJIbTaT
(KoMIeTeHIus, UHIUKATOP)

TunoBkle KOHTPOJIBHBIC
3aaHus

Kputepuu onieHuBaHus 1
1IKa1a OL[CHUBaHUS

YK-1 Cnocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYCCKHI aHAIIU3 U
CUHTE3 uHpopMaIuuy,
PUMEHSTh CUCTEMHBIH
MOJIXOJT JUTSL PEIICHHUS
MOCTABJICHHBIX 3314
VK-1.1 Ananusupyem
3a0ayy, evloenss ee 6A308vle
cocmasnanwue

VK-1.2 Onpeoensem,
unmepnpemupyem u
pamdicupyem ungopmayuro,
mpebyemyro 0151 peuleHus
nOCMasnenHol 3a0auu
VK-1.3 Ocywecmensiem
HOUCK UHpopmayuu 01
pelieHust NOCMAeIeHHOL
3a0a4u no paziuyHbiM
MUNAM 3aNpoCco8

1. ITapagurmet
MpOrpaMMHUPOBaHUS, UX
ocobeHHocTH. CTpYKTypHOE
porpaMMHUpOBaHUE.
IIpouenypnoe
porpaMMHUpOBaHUE.
MonynsHOE
porpaMMHUpOBaHUE.
OOBEKTHO-OPUEHTHUPOBAHHOE
porpaMMHUpOBaHUE.
DyHKIMOHAIBHOE
MporpaMMHUpOBaHUE.
Jlornueckoe
MIporpaMMHUpOBaHUE.
O60061meHHOe
MIporpaMMHUpOBaHUE.
(VK-1.2, VK-1.3, VK-1.4)

2. Tunel maHABIX B a3b1ke CH++.
Pasmeps! nanubix. IIpumepsl.

Hmeemcs noanwvii
aHAIU3 3a0a4u,
NPeON0IHCEH GePHDBIIL
aneopumm peuieHust
3a0ayu, npugedeHo
NOJHOe 8epHOe peuleHue
3a0a4u, eKnouaroulee
NPABUIbHBLI OMEEeN

- 10— 12 6annoe

Hmeemcs nonnwii
aHanu3 3a0ay4u,
npeoodHCcel GepHbILL
aneopumm peuieHus
3a0a4u, NPUBEOeHo
peulerue 3a0a4u, Ho
NOJYYeH HeNnpaeUIbHbILLL
omeem u3-3a
apugpmemuuecxoii /
peuteniue HedOCMamoyHo
000CHOBAHO / 8 peuieHul
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VK-1.4 Ilpu obpabomxe
ungopmayuu omauyaem
Gaxmvl om mueHull,
unmepnpemayuil, OYeHox,
Gopmupyem cobcmeenHvlie
MHEHUSL U CYAHCOEHUS,
apaymeHmupyem ceou
8bI600bL U MOYKY 3PEHUs
VK-1.5 Paccmampusaem u
npeonazaem 803MONCHbLE
sapuanmsl peuleHus
NOCMAsNIeHHOU 3a0ayu,
OYeHUBAs UX OOCMOUHCINEA
u Heoocmamxu

[lepemennbie. KoHCTaHTHI.
[Ipumepsl. SIBHOE U HESIBHOE
IpeoOpa30BaHNE TUIIOB.
OO0bsiBIIeHNE IEPEMEHHBIX U
KOHCTaHT B si3bike Cu. O6macthb
BUJUMOCTHU NIEPEMEHHBIX U
BpeMs1 )KU3HH OOBEKTOB.
JlokanbHble U 1J100aIbHbIE
nepemeHHsle. [lepeMeHHsIe,
KJjaccol namsaTi. CTaTuyeckoe,
ABTOMATUYECKOE U
JUHAMHUYECKOE pa3MellleHne
JTaHHBIX. OCOOCHHOCTH H
pa3anyus.

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

3. CnpoexTupyiite u
peanusyiite kinacc Data.
(VK-1.1, VK-1.5)

4. Ctpoku B ctuse C. Tlonstue
cTpoku. MHUIManm3anus cTpok.
OyHKIMH 111 pabOTHI CO
ctpokamu. [Ipumepsr.

(VK-1.4)

UMeomcs TuHue Ui
HegepHble 3anucu, He
omoeieHHble OM peuleHusl
—8-96amna

Henonnvuii ananuz
3a0a4u, nNpeolodHceH
BEPHBIIL ANCOPUMM
peutenus 3a0ayu, Ho
uUMeemcsl epHoe peuieHue
JIUUb Yacmu 3a0ayu u3-3a
Jo2udeckoll omuoxky —5 —
7 bannos

He coomeemcmayem
mpebosanusam,
U3TIOHCEHHBIM BbLULE

-0 -4 6annos

OIIK-1 Cnocoben
MPUMEHSITh
(dyHIaMeHTalIbHbIE 3HAHMUSI,
MOJTy4YeHHBIE B 00TIaCTH
MaTeMaTUYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, U
UCIIOJTb30BaTh UX B
npodeccuoHanbHOM
JESTEIbHOCTH

OIIK-1.1 Ocywecmensem
omoop meopemuyeckozo u
NPAKMUYECKO20 Mamepuand
OIIK-1.2 Pewwaem munogvie
3a0a4u 8 pamKkax
npogeccuonanvrol
desmenvHoOCMuU

OIIK-1.3 Hcnonvzyem
PasnuyHble MEmMoobl U
npuemsl peuienus 3a0ay
npogeccuonanvrol
oesamenbHOCmuU

1. [Mapagurmel
IPOrPaMMHUPOBAHUS, UX
ocobeHHocTu. CTpyKTypHOE
IIPOrpaMMHUPOBAHHUE.
[Tpouenypnoe
IIPOrpaMMHUPOBAHHUE.
MonynbsHOE
IIPOrpaMMHUPOBAHHUE.
OOBEKTHO-OPUEHTUPOBAHHOE
IIPOrpaMMHUPOBAHHUE.
DyHKIMOHAIBHOE
IIPOrpaMMHUPOBAHHUE.
Jlornueckoe
IIPOrpaMMHUPOBAHHUE.
O60061eHHOE
IIPOrpaMMHUPOBAHHUE.
(OIIK-1.1)

2. Tunbl faHHBIX B a3bIke C++.
Pasmeps! nannbix. IIpumepsr.
[lepemennbie. KoHCTaHTHI.
IIpumepsl. fSIBHOE 1 HESIBHOE
npeoOpa3oBaHUE TUIIOB.
OO0bsiBIEHNE IEPEMEHHBIX U
KOHCTaHT B s13bike Cu. O6macthb
BHJIUMOCTH TIEPEMEHHBIX U

HUmeemcs nonnvlil
AaHanu3 3a0ay4u,
npeoiodcet 6epHbLIL
aneopumm peuieHus
3a0a4u, NpUBeOeHo
NOJHOe 8epHOe peuleHue
3a0avu, skaoyanwee
NPABUIbHBIL OMBEN:

12 — 14 6annos

Hmeemcs noanviti
aHanu3 3a0ay4u,
npeoslodCcet epHblL
aneopumm peuieHus
3a0a4u, NPpUBeOeHo
peulerue 3a0a4u, HO
nony4eH HenpaeulbHbLLL
omeem u3-3a
apugpmemuuecxoii /
peuierue HedoCmamoyHo
000CcHO8aHO / 8 peuieHuU
UMEIOMCsL TUWHUe UTU
HegepHble 3anucu, He
omoeeHHble Om peuleHus
—-9-11 6anna

Henonnwiti ananuz
3a0a4u, NpeoylodHCeH
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BpeMsl )KU3HH OOBEKTOB.
JlokanbHble U T100aIbHBIE
nepemeHnHsie. [lepeMeHHsle,
KJjacchl namsaTi. CTaTHuecKoe,
ABTOMAaTHYECKOE U
JUHAMUYECKOE pa3MelleHue
naHHbIX. OCOOEHHOCTH U

pasjindusi.
(OITK-1.1)

3. CnpoexTupyiite u
peanuzyiite kiaacc Data.

(OIIK-1.2, OITK-1.3)

4. Ctpoku B ctiiie C. Ilonsatue

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

OyHKIMH 11 pabOTHI CO
crpokamu. [Ipumepsr.
(OIIK-1.1, OIIK-1.2, OIIK-
1.3)

BEPHBIIL ANCOPUMM
peutenus 3a0a4u, HO
uUMeemcsl epHoe peuieHue
JIUUb Yacmu 3a0ayu u3-3a
Jo2udeckol omuoxkuy —5 —
8 bannos

. He coomeemcmeayem
mpebosanusam,
U3TIOHCEHHBIM BbLULE

-0 -4 6annos

OIIK-4 CriocobeH pemath
3a7a9u MPo(heCcCUOHATBHOM
JeSITeIIbHOCTH C
UCIIOJIb30BaHUEM
CYIIECTBYIOIINX
nH(pOpMaIIOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH U C Y4ETOM
OCHOBHBIX TpeOOBaHUI
UH(POPMALIMOHHOM
0€30MacHOCTH

OIIK-4.1 Ombupaem
meopemuyecKuti Mamepuan
6 oonacmu UKT ons
peuens
npogheccuonanbHuIx 3a0au
OIIK-4.2 IIpumensem
cospeMmeHHble MemoObl
cbopa u npedcmaenenus
OaHHbIX

OIlIK-4.3 Yuumvieaem
mpebosanus
ungopmayuouHot
bezonacHocmu npu peuieHuu
npogeccuonanvbHbix 3a0ay

1. [Tapagurmel
POTrpaMMHUPOBAHUS, UX
ocobeHHocTH. CTpyKTypHOE
IPOrpaMMUPOBAHUE.
[Tpouenypnoe
IpOrpaMMHUpPOBaHUE.
MopnynbsHOE
IPOrpaMMUPOBAHUE.
OOBEKTHO-OpPUEHTUPOBAHHOE
IpOrpaMMUPOBAHUE.
OYHKIIMOHAIBHOE
IpOrpaMMHUpPOBaHHE.
Jlornueckoe
IpOTrpaMMHUpPOBaHHE.
O60061eHHOE
IIPOrpaMMHUPOBAHHUE.
(OIIK-4.2)

2. Tunel faHHBIX B sA3bIke C++.
Pasmeps! nannbix. IIpumepsr.
Ilepemennbie. KoHCTaHTHI.
IIpumepsl. fSIBHOE U HESIBHOE
npeoOpa3oBaHUe TUIIOB.
OO0bsiBIIEHNE IEPEMEHHBIX U
KOHCTaHT B si3bike Cu. O6macthb
BHUJINMOCTH TIEPEMEHHBIX U
BpEMS J)KU3HH OOBEKTOB.
JloxanpHbIe 1 T100aTBHBIC
nepemeHHsble. [lepeMenHsle,
Kaaccel mamsaTa. CTaTHdeckoe,
ABTOMAaTUYECKOE U
JTMHAMHYECKOE Pa3MEIICHHE

. Ilonno u npasunvho
OaHbl omeemvl Ha 6ce
HOCMABIeHHbLE BONPOCDHL,
npusedeHvl HeobXooumble
npumepsl, CmyoeHm
nokazvléaem NOHUMAaHUe
u3nazaemo2o0 Mamepuaia

- 12 - 14 6annos

. Ilonno u npasunvho
OaHbl Omeemvl Ha 6ce
HOCMABIeHHbLE BONPOCDHL,
npueedeHvl npumepbl,
OOHAKO UMEOMCS
HemoYHOCMuU, 6 Yeiom
cmyoeHm noKazvleaem
NOHUMAHUE U3YYEHHO20
mamepuana

—-8-11 6anna

. Omeem Oan 6
OCHOBHOM NPABUTLHO, HO
Heo0oCmamo4Ho
apeymMenmupos8aHvl
66160001, NPUBELOCHBI HE
6ce Heobxooumole
npumepul

—4—7 bannos

. anvl HegepHble
omeemwl Ha
NOCMABIeHHbLE 8ONPOCHL

—0- 3 6annos
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naHabIX. OCOOEHHOCTH U
pa3uyus.
(OIIK-4.1, OIIK-4.2)

3. CnpoexTupyiite u
peanusyiite kinacc Data.

OIIK-4.1, OTTIK-4.3)

4. Ctpoku B ctune C. Tlonstue

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

OyHKIMH 11 pabOTHI CO
crpokamu. [Ipumepsl.

OIIK-5 Cniocoben
pa3palaThIBaTh ajJrOpPUTMBbI
U KOMITBIOTEPHBIE
MPOrPaMMbI, TPUTOIHBIE TS
NPaKTUYECKOTO IPUMEHEHUS
OIIK-5.1 Ananuzupyem
cyuwjecmsyrowue aneopummbl
U Memoowl
NPOCPaAMMUPOBAHUSL OISl
peuleHus munosvlx 3a0a4
NPUKIAOHO020 XapaKmepa
OIIK-5.2 [Ipumensem
usgecmmovle aneopummbl u
MemoOobl
NPOCPAMMUPOBAHUSL OISl
peuleHus munosvlx 3a0a4
NPUKIAOHO20 XapaKmepa
OIIK-5.3 Hcnonv3zyem
DPasauyHble MEmoobl U
npuemvl, paspabamvleéaem
aneopummbl u
KOMNbIOmMepHbvle
npocpammul, npueooHsle OJisl
NPAKMUYECKO20 NPUMEHEHUs.

1. ITapagurmsl
IPOrpaMMHUPOBAHUS, UX
ocobeHHocTH. CTpyKTypHOE
IPOrpaMMUPOBAHUE.
[Tpouenypnoe
IPOrpaMMUPOBAHUE.
MonynbsHOE
IPOrpaMMUPOBAHUE.
OOBEKTHO-OpPUEHTUPOBAHHOE
IPOrpaMMUPOBAHUE.
@YHKIIMOHAIBHOE
IPOrpaMMUPOBAHUE.
Jlornueckoe
IPOrpaMMUPOBAHUE.
O060061mennoe
IPOrpaMMUPOBAHUE.
(OI1IK-4.2)

2. Tunel naHHBIX B a3bIke C++.
Pasmeps! nanubix. IIpumepsr.
ITepemennbie. KOHCTaHTHI.
IIpumepsl. fIBHOE U HEABHOE
npeoOpa3oBaHKe THUIIOB.
OObsiBIEHNE IEPEMEHHBIX U
KOHCTaHT B s13bike Cu. O0nacThb
BUJIUMOCTH TIEPEMEHHBIX U
BpEMSI JKU3HH OOBEKTOB.
JlokanpHbIe U r00aTBHBIC
nepemeHHsble. [lepeMenHsble,
Knaccel maMsaTi. CTaTHYECKoE,
ABTOMAaTUYECKOE U
JTUHAMHUYECKOE pa3MeIleHNE
naHHBIX. OCOOEHHOCTH U
pazmuyusl.

(OIIK-4.1, OITK-4.2)

3. CnipoexTupyiire u
peanusyiite kinacc Data.
OIIK-4.1, OIIK-4.3)

. Ilonno u npasunvho
OaHbl omeemol Ha 6¢Ce
noCcmasieHHvle 60NPOCyL,
npusedeHvl HeobXooumble
npumepwbl, cmyoeHm
noKaszvleéaem nOHUMAaHue
usnazaemoco mamepuana

- 12 - 14 6annos

. Ilonno u npasunvho
OamHbl omeemol HA 6cCe
nocmasieHHvle 60NPOCyl,
npusedeHvl npumepbsl,
OOHAKO UMEOMCS
HEeMOYHOCMU,; 8 YelOM
cmyOeHm noKazvleéaem
NOHUMAHUE U3YYEeHHO20
mamepuana

—-8-11 6ama

. Omeem Oan 6
OCHOBHOM NPABUTHLHO, HO
HeooCmamoyHo
apeymMeHmupos8aHvl
66160001, NPUBELOEHBI HE
6ce Heobxooumble
npumepbl

—4—7 bannos

. anvl HegepHble
omeemul Ha
NOCMABIeHHblE 8ONPOCHL

. —0- 3 6annos
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4. Ctpoku B ctune C. Tlonstue
cTpoku. MHuImanm3anus cTpok.
OyHKIMH 111 pabOTHI CO
ctpokamu. IIpumepsr.

V. Y4eOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE OOeciedeHne JUCIUILTUHbI
1) PekoMeHnyemas tureparypa

a) OcHOBHas1 JIUTEpaTypa:

1. ITaBnosckas, T. A. IlporpamMmmupoBaHue Ha sI3bIKE BBICOKOTO YypoBHsI C# :
yuebHoe mocobue / T. A. IlaBnoBckas. — 3-¢ u3a. — MockBa : MHTEepHET-
Yuusepcuter Mudopmannonnsix Texuonoruvi (MHTYUT), Ait [Iu Ap Menua,
2021. — 245 c. — ISBN 978-5-4497-0862-5. — TekcT : 3JIE€KTpOHHBIN //
OnekTpoHHO-OmOMnoreunas cucrema I[PR BOOKS : [caiit] — URL:
https://www.iprbookshop.ru/102051.html

2. O0BEKTHO-OPHUEHTUPOBAHHOE TporpammupoBanne Ha C++ : yuebnuk / U. B.

bapanoBa, C. H. bapanos, 1. B. baxxenosa [u ap.]. — Kpacnosipck : COVY, 2019.
— 288 c¢. — ISBN 978-5-7638-4034-6. — Texkct : snextpoHHbIA // Jlanb :
3JIEKTPOHHO-OMOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/157572
3. 3otkun, C. II. IlporpammupoBanue Ha s3bIKe€ BbICOKOro ypoBHsi C/CH++ :
koncnekT nekiui / C. I1. 3otkun. — 3-e u3n. — Mocksa : MUCHU-MI'CY, ODBC
ACB, 2018. — 140 c. — ISBN 978-5-7264-1810-0. — TekcT : 3JIEKTpOHHBIH //
OnekTpoHHo-OubmmoTeynass cucrtema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/76390.html

0) lonoiHUTEIbHAS JIUTEpPaTypa:

1.CxBopioBa, JI. A. O0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE HA S3BIKE
C++ : yuebnoe nocodue / JI. A. CkopiioBa. — Mockga : PTY MUPOA, 2020. —
246 c¢. — Tekcr : anekTpoHHbIN // JIaHb : 3IEKTPOHHO-OUOIMOTEYHAsl cUcTeEMa. —
URL.: https://e.lanbook.com/book/163862

2) Ilpoepammnoe obecneuenue

Google Chrome oecrataoe 110

Aunekc bpaysep 6ecmuiataoe 110

Kaspersky Endpoint Security 10 | akt Ha mepegady npas [1K545 ot 16.12.2022
MHuorohyHKIIMOHATBHBIHI 6ecmiataoe 110

peaakrop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110
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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

3) Cospemennvie npogheccuonanvhvle 0Oa3bl  OAHHLIX U UHPOPMAYUOHHBIE
CNPABOUHbIE CUCTIEMbL

Buna unpopManmoHHOT0 pecypca,
Ne HalMEeHOBaHHe
n/n HHGPOPMALMOHHOIO Anpec (URL)
pecypca
1 9BbC «ZNANIUM.COM)» https://znanium.com/
2 9BC «lIOPAUT» https://urait.ru/
3 IbC «YuupepcHTeTCKas https://biblioclub.ru/
OuOJIMOTEKA OHJIANHY
4 9BC IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/\Web
7 Penosurapuii Tel'Y http://eprints.tversu.ru
8 Pecypest n3nateisersa Springer http://link.springer.com/
Nature
9 CIIC Koncynbrantllitoc (B cetu
TBI'Y)

VI. Meroaudyeckue MarTepuajbl I O0yYAKIIUXCA [0 OCBOCHMIO
TUCIHHUTIINHBI
Y4eOHas nporpamma

Pa3nea 1. CTPYKTYPHOE IPOI'PAMMUHWPOBAHUE

Tema 1.1. OBIIUE IMTPUHIUIIBI IOCTPOEHUA U UCIIOJIB30OBAHMUS A3bI-
KOB ITPOI'PAMMMUWPOBAHUA

DOBOIIOLUS  APXUTEKTYPbl MPOrpaMMHOro oOecreueHus. TeopeTnyeckue MpoOIeMbl
pa3paboTKU S3BIKOB TporpammupoBaHus. Mcropus s3bIKOB mporpammupoBaHus. OOuue
IIPUHLIMIIBI [IOCTPOEHUS U UCIIOJIB30BAHMS SI3BIKOB ITPOrpaMMUpoBaHusl. CHHTAKCUC U CEMaHTHKA
A3plka nporpammupoBaHusd. CpexncrBa onucaHus JaHHbIX. CpencrBa ONMCAaHUSA JAEUCTBHM.
Cranpgaptel  sA3bIKOB mporpammupoBaHus. C++ U HOAJEp)KKA OCHOBHBIX Iapajurm
OpOrpaMMHUPOBAaHUSI —  HMMIIEPAaTUBHOM, MOJYJIbHOH, OOBEKTHO-OPUEHTUPOBAHHOM MU
0000mmenHoi. O630p s3b1k0B mporpammupoBanus C u C++. Crpykrypa nporpamMmel Ha C u
C++. bubanorexu nporpamm u knaccoB. Ctangaptabie 6uOanotexkn C u C++. CoBpeMeHHBbIE
UHTETPUPOBAaHHBIE Cpeabl pa3paboTku mporpamMMm. HMHTerpupoBaHHas cpena s3bika CH+.
Komanasl mento o6osnouku. C++. YcraHoBka pexxumoB pabotel B cpene C++. I'papuueckuit
uHTepdeiic  momp3zoBarens. Kommwmsamus nporpammbl.  MakpooOpaboTka  MpOrpaMMBbL.
I[Tpenpornieccop, TMPEKTUBHI Mpernpoleccopa (Makpockl). Mcrnonb30BaHue MaKpoOCOB.
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https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

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

AndaBut u Jexkcembl. MneHTH(PUKATOPHI W KIIOYEBBIE clioBa. [IpocTpaHCTBO HMMEH.
Oneparopel U onepanuu. Pazpemutenun. BBox u BeiBom B C um CH++. Maremaruueckue
BbrunciieHus B C u C++.

Cpencta onucanus JaHHbIX. DyHIaMeHTaNIbHbIE TUIIBI — JIOTUYECKUI THII, CAMBOJIbHBIE
TUIIBI, IeNible THIbl, TUOBl C IulaBaromied Ttouko. Tum void. Tumel, omnpexnensiembie
nonbp3oBareneM. Ykazatend. MaccuBbl. Ccebuiku. OObsiBieHus U ompenenenus. MmeHa.
Koncrantel. Munnmanuzanusa. Knaccel mamaru, kiaccudukanus MEPEeMEHHBIX IO Kilaccam
MaMsITH.

Tema 1.3. OIEPATOPBI U UHCTPYKIUU C++

CpenctBa onucanus nerictBuii. O030p cTraHmapTHHIX onepatopoB. MucTpykmuu s3bika C
/ C++. OmnepaTtop-BbIpaKeHHE. bJIOKH, COCTaBHOH omeparop. YNIPaBISIONIUE OIepaTOPHI.
Onepatopsl nukna. [Ipumeps! u oco6eHHOCTH HCmoab30BaHusa. CocTtaBHbIe THIBI si3bika C/C++:
Maccusbl, CtpykTypsl (Struct), O6beaunaenus (Union), IepeurcisieMbie THITBI (ENUM), BrutoBbIe
nonisi. Onepatop typedef.

Tema 1.4. YKA3ZATEJIN U MACCHUBBI

[MamsaTe. OnucaHue NaHHBIX KaK WHCTPYMEHT paclpeesieHus MaMATH W KOHTPOJIS
00paboTKM JaHHBIX. YKazarenun U aapecHas apudmeruka. Knaccudukanus ykazaTenen.
VYka3zarenu Ha 00bekThl. Omepanuu Haj yka3aTedasMu. MaccuBBI U yKaszaTenu. YKazaTelu U
KOHCTaHTHI. YKa3aTenu Ha QyHkuuu. Otnagunku. OTIaguyuK UHTErPUPOBaHHON cucteMbl C++.
Ctpoku. CTpokoBasi KOHCTaHTa, BBOJI CTPOK C KJIaBHATYpbI, CTaHAAPTHbIE (PYHKIHUU I CTPOK.
MaccuBbl CTPOK, MaCCHB yKa3aTeleH.

Tema 1.5. DYHKLIUU

Odopmnenne nporpammbl B Buae GyHkiuu. O0bsBiIeHus U onpeaenenus GQyHkiuui. Mms
byHKIIMKM, COUCOK (OpManmbHBIX MapamMeTpoB (GyHKUIMHU, Teao (YHKIMH, 00JacTb ACHCTBUS
¢bynkuuu. BezoBel pyHkuuil. Aprymentsl ¢pyHkiuu. [lepenada ¢akt napamerpoB B (GyHKIHIO,
nepegaya MacCHMBOB B (DYHKIMIO. APryMEHTHl MO YMOJYAaHUIO. YKa3zaTenu Ha (QYHKIIHIO.
PexypcuBHble pyHkuuu. BerpanBanue @ynkuuii. [leperpyska gyHKuuii.

Tema 1.6. PANJIBI

@aiinpl mpsAMOro JOCTyHa, pexuM paboTsl B daitmax mnpsmoro npocryna. aiinbr
MOCJIEI0BATENBHOTO JIOCTYIA, ONEepali JOCTyma K siaemMeHTaMm (Qaiina. [loTokoBsle Qaiiisl,
BBOJI-BBIBO B (ailoBbix moTokax. OOpaborka ¢aitnoB. JupekTuBbl (GopmaTHOro BBOJA-
BBIBO/JIA.

Tema 1.7. OBPABOTKA UCKJIIOUEHUI

O6paboTka uckiaoueHuil. O6Hapyx’eHue ommodoKk u 006padoTka cOoeB paboOTh MPOrPaMM.
Omnepatopsl try, catch, throw kak cpencTBo 00paOOTKHM NCKIFOUNTENBHBIX CUTYAIHH.

Pa3nen 2. OCHOBBI OFbEKTHO-OPUEHTUPOBAHHOM IMAPA TUTMbI

IMPOI'PAMMMPOBAHUSA HA C++

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

ApPXUTEKTYpa CHUCTEMbl — CTPYKTYpPBl KJIacCOB U OOBEKTOB CHCTeMBL. OOBEKTHO-
OPUEHTHPOBAHHOE NPOTpaMMHUpPOBaHHE. DBOJIONHMS  00beKTHOW Monenu. OOBEeKTHO-
OPUEHTHPOBaHHAs JAEeKOMNO3MLMsA. [IpMHIMIBEI OOBEKTHOM Mojenu — abcTparupoBaHHe,
WHKAICYISALUs, MOAYIbHOCTh, HEPAPXUYHOCTh, THUMH3AIUS. AOCTpAaKTHbIE THUIBI JaHHBIX:
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MHKAICYJISAIUs, CenupUKanus, peann3ars, mapaMeTpu3anus, KiIaccsl 1 00beKThl. [IpHHIUIIEI
peanu3anuy abCTPaKTHBIX TUIIOB JaHHBIX — MHKAIICYIIALUS, HAaCJIeIOBaHHUE U MTOIUMOP(HU3M.

Tema 2.2. KJIACC - ABCTPAKTHBIN THUI JAHHBIX

Krnacc xak pacmmpeHue MOHATHS CTPYKTypbl. O0nacTh AeHCTBUS Kiacca W JOCTYI K
yieHaMm kiacca. OtaeneHue wHTepdeiica OT peanu3aluy. YTPaBlIeHHUE JOCTYIIOM K 4WiIEHAM
kiacca Koncrpykropsl, nectpykropsl. CrennpukaTopsl JOCTyIa — COOCTBEHHBIH (3aKPBITHI),
00IIeTOCTYTHBIN (OTKPBITHIM) ¥ 3amuiieHHbIH. KoMIIOHEHTHBIE JaHHBIE W KOMIOHCHTHBIC
¢ynxun. CraTHueckre KOMIIOHEHTHI Kilacca. YKa3aTenyu Ha KOMIIOHEHTHI Kiacca. OnpeneneHue
KOMITOHEHTHBIX (pyHKImil. Yka3zarens this. J[py’kecTBeHHbIC KOMIIOHEHTHI KJlacca.

Tema 2.3. IEPEI'PY3KA OIIEPATOPOB, KOIIUPOBAHUE "
INPEOBPA3OBAHUE

OOmue mpuHOMIIEI Teperpy3Ku omepatopoB. OneparopHble (yHKIMH. buHAapHBIE H
yHapHble omeparopsl. IlpenonpeneneHHslii cMmbicn oneparopoB. Omnepatopsl W THIIH,
ompenenseMble  mosb3oBaTeneM. Omeparopel B IpocTpaHcTBax uMeH. Ileperpyska
KOHCTpykTOpa. KoHcTpykTop mo ymomuanuio. KoHcTpykrop KommpoBanus. KoHCTpykTop
npeoOpaszoBanus. Oneparopsl npeoOpa3oBanus. [py3ss kinacca.

Tema 2.4. IPOU3BOJHBIE KJIACCBI

HacnenoBanue kiaccoB. ba3oBeie 1 mpon3BogHbIe Kilacchl. KOHCTPYKTOPHI MPOU3BOTHBIX
kiaaccoB. Mepapxum kmaccoB U 00bekToB. OIUMHOYHOE HacieqoBaHUE. MHOKECTBEHHOE
HacJeJOBaHHE M BUPTyalbHbIe O0a3oBble Kiacchl. [loauMopdu3M BpeMeHH BBITOTHEHUS
(nunamuyeckuii nmomumopdusm). Buptyanbable dyHkimu. AGcTpakTHble Kiaccel. Wepapxuu
KJIaCCOB M a0CTpaKTHBIE KJacchl. Bio)keHHBIE U JIOKaNbHBIE Kiacchl. MIHTerpupoBaHHas cpena.
["eHepaTopsl KoJa/IPHII0KEHHH.

Paznen 3. OCHOBBI OBOBIIIEHHOA ITAPAIUTI'MbI
IMPOT'PAMMMUPOBAHMUS HA C++

Tema 3.1. HTABJIOHBbI KAK HOJAEPXKA OBOBIIEHHOI'O
MMPOT'PAMMMUPOBAHMUSA

Hlabnonel. Ompenenenue mabnoHOB ¢yHKuMA. [lapameTpsl 11a6I0HOB (YHKLUH.
BeiBenenne Ttuma napameTrpoB Ima0joHa MO THUIAM apryMEHTOB IIpU BbI30BE (DYHKIMH.
[Tepeonpenenenue 1mabnoHoB ¢yHkumid. OnpeneneHue mala0HOB KiaccoB. [lapamerpbl
11a6;10HOB KitaccoB. Co3iaHne 00BbEKTOB M0 11abioHaM. BkiroueHne KOHCTPYKTOPOB B IIA0JI0OH
¢ynkuuu. [lapamerpusanuss u  HacnepoBanue. llommMopdusMm BpeMeHH KOMIWIALMU
(mapaMeTpudecKkuii moauMopdusm).

Tema 3.2. UCITIOJIb30BAHUE ITAPAMETPU30BAHHBIX KJIACCOB

Orpannyennsle (3amunieHnsle) maccuBbl. Ouepenu. Creku. CBsa3Hble cniucku. bunapHble

JIePEBbSL.
Tema 3.3. OPTAHU3AIINSA CTAHJIAPTHOM BUBJIMOTEKHA C++
OCHOBHBIC KOHIICTIIIMU — KOHTCHHEPHI, HTEPATOPbl W AITOPUTMBL. DyHIaMeHTaIbHBIC

MOCJIEI0BATEIbHOCTH — BEKTOPA, CIIMCKH, OU4epeu ¢ IByMs KoHIlaMu (eku). O030p omneparuii ¢
MIOCJIEA0BATENBHOCTAMU. A/antepsl INOCIEA0BATEIBHOCTEH — CTEKHM, OYEpPENH, OuYepenu C
OpUOpUTETOM. AccOlMaTUBHBIE KOHTeHHepsl. (O030p omepanuii ¢  accCOUATHBHBIMU
KOHTeWHepaMu. AJNTrOpUTMbI U O0OBEKTHI-PyHKIMHU. bubnuorekn mporpamMm u kiaccoB. O630p
QITOPUTMOB CTAHAAPTHOM OMOIMOTEKH. VITepaTopsl U pacrpeeNuTeNn TaMsITH.
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3apanus 11 caMONPOBEePKH

1. PaGoTa co cTpyKkTypaMu

1 - BBox ungopmaruu o pabodux.

2 - [IpocmoTp nHbOpMaIK 0 pabOUHX.

3 - PenaktupoBanue 0a3sl (100aBIeHNE, yAAICHUE 3aMMICEH)

4 - Coxpanenue 0a3bl B (paiii1. (1Ba BapraHTa: TEKCTOBBINA (aily, ABOMYHBIN (haiii )
5 - 3arpyska 6a3bl u3 (aiina. (1Ba BapuaHTa: TEKCTOBBIN (Daiis, TBOMYHBIN (aiin )

6 - Ilouck pabounx mo 3 kputepusiM Ha BbIOOp ((haMuims, UMs; BO3pAcCT; JaTa
YCTpOMCTBa Ha padoTy)

7 - CoprtupoBka 1o 4 kputepusiM. (id; haMunust U UMs; BO3pacT; J1aTa yCTPOilCcTBa
Ha pabory; ...)

8 - O6paboTka 3ammcei. (2 KpuTepus: WU3MEHUTH OKJIAJ, TOHKHOCTD)

9 - BbIXOJ U3 CUCTEMBI.

I[OHOHHHTCJIBHOI + 4 6anna nepeaciiat MaCCHMB Ha OI[HOHaHpaBJ'IeHHblf/'I CITMCOK

- MOYKHO TPUJIEPKUBATHCS JAHHOTO 11a0JI0HA

- MEHIO UBMEHHTH U JI00ABUTH TTOJIMEHIO

- T0OABJISITH CBOM (PYHKIIUH, N30€raTh MOBTOPA KO/

- pyHKITMU CTapaThCs IenaTh Kak MOKHO KOpode, pa30uBaTh Ha HECKOJIBKO
- IMeHa (PYHKITUH ¥ TICPEMEHHBIX Ha MIOHATHOM aHTJINACKOM

2.STL

1. Coznatb u MIPOTECTUPOBATH GyHKIHIO
void parseString(const string &srcString, vector <set <string> > &result),
KoTopasi (pOpMHpPYEeT MacCHB MHOXeCTB CTpok result m3 crpoku srcString mo
crenyromemMy npasuiy. result [i] — 3To MHOXXECTBO CIIOB OJMHAKOBOHM UIMHBI U3

CTPOKH srcString.
[Tpumep:

srcString = “the quick brown fox jumps over the lazy dog”
result = {{ “quick”, “brown”, ”jumps”}, {’over”, "lazy”}, {“the”, ”fox”, “dog} }
2. Cosnath u POTECTUPOBATH GyHKIIHIO

void parseString(const string &srcString, map <int, vector<string> > &result),
KOTOpass (opMHpyeT Map BeKTOpoB cTpok result w3 crpoku SrcString mo
clieyromeMy npaBmiy: result — sto map, rue Kirod 4uciio, o3Havaromee Koja-BO

OykB, a JaHHbIE - CJIOBa OJMHAKOBOW JUIMHBI W3 CTPOKH SrcString.
[Tpumep:

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

3. Co3znath u IPOTECTUPOBATH GbyHKIIIO

void parseString(const string  &src, vector <set <string> > &result),
KoTOpas (OpMHPYEeT MACCHB MHOXECTB CTpPOK result w3 cTpoku src 1o
crenyroomemy mpaBwiay: result[i] — 3To MHOXeCTBO CJIOB M3 CTPOKH  SIC,
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HAUMHAIOIIMXCS Ha OJHY OYyKBY; MHOECTBa OTCOPTHPOBAHbBI B a(paBUTHOM
TOpSIIKE OyKB, C KOTOPBIX HAYMHAIOTCSI 170 CJIOBA.
[Tpumep:

src="this is the malt that lay in the house that jack built”
result = {{“built”}, {“house”}, {“is”,”in”}, {“jack”}, {“lay”}, {“malt”},
{“this”,’the”,’that”} }

4. Co3natb U IPOTECTUPOBATH (GYHKITHIO
void parseString(const string &src, map <char, vector<string> > &result),
KoTOpast popMuUpyeT Map BEKTOPOB CTPOK Fesult u3 cTpoku SIC MO clemyromemMy
npasuity: result — aTo map, rae kirou OykBa, a JaHHBIC - CII0BA HAYMHAIONIUXCS HA
3Ty  OyKBYy;  BEKTOpa  OTCOPTUPOBaHBI B  ajl(aBUTHOM  MOPSAJIKE.
[Tpumep:

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

2. 0011
1. nHaiiTh omIMOKy

#include <iostream>

using namespace std,; void f(int * p, int *n){
delete []p;
void f(int *, int *n); *n =5;
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 (inti=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[i]<<"™;
cout<< endl;
b ¥

2. Cumynsmus: dyepenaxa v 3asil. B 3Toil 3agade BbI BOCCO3MQJUTE OJUH M3
IIOMCTUHE BEJIMKUX MOMEHTOB B HCTOPHM, @ HMEHHO KJIACCHUYECKYIO) TOHKY
yepernaxu U 3aifia. Bl OyneTe Mcnosib30BaTh TeHEPAIUI0 CIyYalHBIX YHCeT IS
pa3pabOTKN CUMYJISIIUA STOTO 3alOMHUHAIOMErocss coObIThs. Hamm comepHuku
HAYMHAIOT TOHKY Ha «kBaapare I» wu3 70 xkBagparoB. Kaxapelii KBajapar
MpeacTaBisieT co00N BO3MOMKHYIO TO3WIIMIO BIOJb Tpacchl. DUHUINTHAS dYepTa
HaxoauTcs Ha kBaapare 70. ConepHUK, KOTOPBIM NEPBBIM AOCTUTHET KBajpat 70,
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Harpa)KJaeTcsl BeIpOM CBEKel MOPKOBHU M canarta. JJopora Bea€T cBOM MmyTh BBEPX
[0 CKJIOHY CKOJIb3KOH TOpbI, MOATOMY HHOIZIA CONEPHUKHU TEPSIOT MO3MILMHH,
CKOJIb3s1 BHU3. ECTh uackl, KOTOpblE TUKAIOT pa3 B CeKyHIy. C Ka)XIbIM THKOM
4YacoB Ballla MporpaMma JOJDKHA KOPPEKTUPOBATh IIOJIOKEHUE >KUBOTHBIX B
COOTBETCTBHUHM C ITPaBUIIAMH.

3. CocraBuTh ONMCaHUE KJacca Ais IpejcTaBieHus natel. [IpemycmorpeTs
BO3MO>KHOCTH YCTaHOBKM JaTbl U U3MEHEHMsI €€ OTAEIbHBIX MoJIel (o, MecslL,
JI€Hb) € TMPOBEPKOM JOIMYCTUMOCTM BBOJMMBIX 3HaueHWd. B  ciyuae
HEJOIYCTUMBIX 3HAYEHHUH MOJIEH BBIOPACHIBAIOTCS MCKItOUeHUsA. Co31aTh METOABI
W3MEHEHHs JaThl Ha 3aJaHHOE KOJIMYECTBO JHEM, MecsaueB M Jier. Hanucarts
porpamMMy, JEMOHCTPUPYIOIIYIO BCe pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

4. CocraBuTh ONHCAHHE KJacca JUisl MpeAcTaBieHus BpeMeHu. [IpeaxycmMoTpeTs
BO3MOYKHOCTH YCTAaHOBKM BPEMEHHM M HW3MEHEHHUsSl €ro OTIEIbHBIX MOJe (4ac,
MUHYTa, CEKyH/Ia) C MPOBEPKOMN OMyCTUMOCTH BBOJMUMBIX 3HaueHui. B ciydae
HEJIOMYCTUMBIX 3HAYEHHUH TMOJIeH BhIOpachIBatOTCS UCKItoueHus. Co3/1aTb METOIbl
M3MEHEHHS] BPEMEHU Ha 33JaHHOE KOJMYECTBO YacOB, MUHYT U ceKyHH. Hanucatp
IporpaMMy, 1EMOHCTPHUPYIOIIYIO Bce pa3paboTaHHbIE 3JIEMEHTHI Kilacca.

5. Omnucate ctpykrypy ¢ umerHem TRAIN, comepxaliyro clenyronue Moss:
Ha3BaHUE I[YHKTAa HA3HAYCHUsS, HOMEp MOe3[1a; Bpems ornpasieHus. Hanucars
IIPOIPaMMY, BBIIOJIHSIOIIYIO CIECAYIOIINE JEUCTBUS: BBOJ C KIIABUATYPHI JaHHBIX B
MacCHB, COCTOAIIMUNA U3 BOCbMU 3JieMeHTOB Tuna TRAIN (3amucu g0JKHBI ObITh
pa3MmenieHbl B aa(aBUTHOM MOPSIAKE MO Ha3BAHUSIM MTYHKTOB Ha3HAYCHUSI); BBIBOJI
Ha JKpaH HMHGPOpPMALMK O TMOe3[aX, OTHPABISIONIMXCS IOCHE BBEAEHHOTO C
KJIaBUATypbl BPEMEHHU (€CIIM TaKUX II0€3/I0B HET, BHIBECTU COOTBETCTBYIOIIEE
COOOIIIEHHE).

6. Omucate cTpykTypy ¢ ummeHemM NOTE, comepxamryro ciemyromue MOs:
dbamunusi, uMs; HoMep TenedoHa; nara poXIAeHUs (MacCMB M3 TPEX YHCEN).
Hamucare mnporpammy, BBINOJHSIOWIYHO —CIHEAYIOIIWE JACHUCTBUA: BBOA C
KJIaBUATypbl JAHHBIX B MACCHUB, COCTOSIMN W3 BocbMU 3nemMeHTOB Thuna NOTE
(3amucu AOJKHBI OBITH YHOPSJIOYEHBI MO JaTe€ POXKACHHS); BBIBOJ Ha JKpaH
uH(dOopMaIKU 0 YeloBeKe, HoMep TenedoHa KOTOPOro BBEAEH C KIIaBHATYPHI (€U
TaKOTO HET, BEHIBECTH COOTBETCTBYIOIIEE COOOIICHHE).

Cnucoxk BonpocoB k 3a4éTy (1 Kypc, 2 cemecTp)

Tunel anroput™MoB. CriocoObl OMTUCAHUS AITOPUTMOB.
ba3oBble onepaiuu 1 6a30BbI€ KOHCTPYKIIUH.
CtpykTypHOE TpOrpaMMHUPOBaHUE.

Hucxopsiiee u Bocxosiiee MpOeKTUPOBAHUE aJITOPUTMOB.
Crpykrypa nporpaMmsl Ha s3bike Cu.

Boipaxenus B si3bike CH.

OnpeneneHue aaropuT™Ma 1 NporpamMmel.

[TpocTthie THTIBI JaHHBIX sA3b1Ka CH.

LONoakrwdE
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9.  IlpeobpazoBanue TUoB B si3bike Cu.

10. Omnucanue MaccuBOB Ha si3bike CH.

11. Onucanue QyHkiuit Ha s3b1ke CH.

12. CranpapTHble QYHKIIUU JJI CTy4YalHBIX TEHEPAIUH YHUCET.

13. Crannpaptabie ¢hyHKUIMU s3bika CH, IpeIHa3HAYeHHBbIE JIJIs1 00pabOoTKU
CTPOK.

14. Cranpaptaeie ¢GyHkuud si3bika Cu O ONpeAeNieHUs TEeKYILEro
BPEMEHU U JaThl.

15. CocraBHbl€ TUIBI JJaHHBIX B s3bIKe CH.

16. VYkazarenu B s3bike CH.

17. CrpykTypbl 1aHHBIX B si3bIke CH.

18.  I[Ipow3BOJHBIC TUIIBI: CCHUIKH M YKa3aTEIH.

19. Buner ykazareneit. MHunmanmuzamms — ykazaTenel.  AapecHas
apudmetuka. Onepanuu ¢ ykazaTeasiMu.

20.  Tunamwmyeckoe pacupezencHue namsata. Oyukiuu malloc () u free ().

21. JlunaMuyeckoe pacrpe/ereHue mamsTH.

22. Bwimenenue u ocBOOOXKACHUE AMHAMUYECKON mamsaTu. Ornepanuu new
u delete.

23. YTeuka namsaTu

24. IIpumepsi paboThl ¢ MaccuBaMu. JIMHAMUYECKUE MACCUBBHI.

25. CBs3bp MacCHMBOB C yKazaTelIsIMHU. Paszmuuums MeXIy MacCUBaMH W
yKazaTelssMu. MHOTOMEpHBIE MacCUBHI. J[MHaMHYeCKre MHOTOMEPHBIC MAaCCHBEI.

26. BBoOI 1 BBIBOJ MacCHUBOB.

27. OCHOBHBIE IPUEMBI U METOJIbI 00PAOOTKH MAaCCHUBOB.

28. CnocoObI TOMCKa JaHHBIX B MACCHBE.

29. CnocoObl COPTHPOBKH JTaHHBIX B MacCHBE.

30. MaccuBsl ykazaTenei, yKka3aTelld Ha yKa3aTelld, MacCUB yKa3aTeseu
Ha (YHKIIUH, CJIOKHBIE OOBSBIICHUS.

31l. VYkazarenp Ha ¢Qynknuro. Callback  (dbynkmus  oOGpaTHOro
BBI30Ba) B MporpammupoBanuu. [Ipumeps! ucnonszoBanus B C/C++.

32. Ctpoku B crune C. [Tlonstue crpoku. HMHuUIManu3amus CTpPOK.
@OyHKIUYU 171 paboThI CO CTPOKAMHU.

33. llonsarue ¢yukauun.  CpeacTBa oOpraHU3alMHM  MOANPOTPaMM U
byukiuit B sa3pike Cu. JlokanbHbIE W CTaTUYECKUE TMEpeMEHHbIE (YHKIUH.
ApryMeHTHl mo ymomdaHuto. OCOOCHHOCTH Tepelayd MmapaMeTpoB B (PYHKITHIO.
Bb130B (yHKIMII 10 3HAueHUIO. BBI30B (yHKUIMH MO CCBUIKE W MO YKa3aTemto.
Bo3sBpar u3 GpyHKUUH.

34. Ileperpy3ka (pyHKIIHIA..

35. Ilonarue notoka u (aiina. /[Bonynsie 1 TekcToBbIE MOTOKU. PaboTa ¢
noTokamu cpenctBami sizbika C. OyHKmu 17151 paboThI ¢ (aiiamu.

36. Ilonsarue nmotoka u (aiina. /[BonyHsie 1 TeKCTOBBIE MOTOKU. PaboTa ¢
MOTOKaMu cpeficTBaMu si3bika C++. OyHKIuM 11 paboThI ¢ aitmamu.

37. Tlomstue wu pabora co cmuckoM. OJHOHAMpAaBICHHBIH U
JIBYHAIIPABJICHHBINA CITUCKH.

38. Ilonsarue u paboTa Cc JBOMYHBIM JIEPEBOM.
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39. Tlonsarue u paboTa CO CTEKOM.
40. Iloustue u paborta ¢ o4epeIbro

BOITPOCHI K OK3AMEHY (2 kypc, 4 cemectp)

1 Bompoc

1. [TapagurMel  mporpaMMUpOBaHusi,  MX  0cOoOeHHOCTH.  CTpyKTypHOE
nporpammupoBanue.  IlpouenypHoe — mporpammupoBaHue.  MoaynbHOE
MIPOTPaMMHUPOBAHUE. OOBEKTHO-OPUEHTUPOBAHHOE IPOrpaMMHPOBAHUE.

OYHKIMOHAIBHOE IpOorpaMMupoBaHue. Jlornueckoe nporpaMMHUpOBAaHMUE.
O0600111eHHOE TPOTPaMMHUPOBAHUE.

2. Tunibl ganHbix B s3bike C++. Pasmepbl ganubix. [lpumepsi. [lepemennsbie.
Koncrantsl. [Ipumepsl. SIBHOe u HesiBHOE npeoOpa3zoBaHue TUNoOB. OObsBIECHUE
NEPEMEHHBIX U KOHCTAHT B fA3bike Cu. O0iacTb BHIMMOCTH NEPEMEHHBIX H
BpeMs KU3HHU 00BEKTOB. JIOKalIbHBIE U TJI00ANIbHBIE IEpeMeHHbIE. [lepeMeHHbIe,
KJ1acchl mamsATh. CTaTUYEeCKOoe, aBTOMAaTUYECKOE U TMHAMUYECKOE Pa3MEILCHHE
JNaHHBIX. OCOOCHHOCTHU U PA3IUYHSL.

3. Yuapuele, OuHapHble, TepHapHas omnepauuu B s3pike C++.  Kpartkas
xapakTepucThka. OnepaTopbl. MNPUOPHUTET M OYEPEIHOCTh BBIYMCICHHUN (M3
Tabnuiibl). [Ipumepsr

4. BolBo Ha 3KpaH U BBOJ C KjaBUaTypsl B si3bike C. BbIBOA Ha 3KpaH U BBOJ C
KJaBuaTypsl B A3bike C++. BBOJ 1 BBIBOA JaHHBIX (UCMOIb30BaHUE QYHKIUN U
IOTOKOBBIX KjaccoB). [Ipumepsl

5. Tunsl ganabix CTpykTypbl B CH++: 00BsBICHHE, MHUIMAIN3ALNS, JOCTYN K
HOoJIsIM, (PYHKIMHM-WIEHbl CTPYKTYypbl. CTpykTypbl. PabGota co cTpykTypamu.
[Tpumepsl

6. [IponsBoaHbIe THIIBI: CCHUTKUA U yKazaTenu. Ccwuiounsiid Tun B C++. Tlonstue

ykazarens. Bwuasl ykazarened. MHunmanuzanms ykasarenen. AnpecHas
apudmetuka. Onepanuu ¢ ykazarensimu. [Ipumepsl.

. [lunamuueckoe pacrpenenenue mamsatu. Oynknun malloc () u free ().

8. luHamMuueckoe pacmpenesieHne TamsaTH. BpiaeneHue #u - 0CBOOOXKICHHE
nuHaMudeckou namsatu. Onepauun new u delete. YTeuka namstu

9. Maccussl. [Ipumepst paboTsl ¢ MaccuBamu. [JnHamuueckre MaccuBbl. CBSI3b

MacCHBOB C YyKazaTelsMH. Pas3inuus Mexay MacCMBaMHM W yKa3aTesIMH.
MHoroMepHbI€ MaCCUBBI. [[MHAMUYECKHE MHOTOMEPHBIE MAaCCUBBI. | [pumepsl.

10. MaccuBbl, MaccuBBl yKa3zaTeleW, yKa3aTeaud Ha yka3aTelld, MacCHB
yKazaresnei Ha (yHKIUH, CJIOKHBIE OOBbSBICHUS.

11. Crpoxu B ctune C. Ilonsitue ctpoku. Mannmanuzanusa ctpok. OyHKIuu AJis

paboTeI co cTpokamu. [Ipumepsi.

12. Tlonstue ¢pynkuuu. CpeacTsa opraHU3alMK MOAIPOrpaMM M (PYHKIUN B
s3pike Cu. JlokanbHble M CTaTHMYECKHE MepeMeHHble (DYHKIMI. ApPryMeHTbI
no ymonuanuo. OCOOEHHOCTH TMepeadyd MapaMeTpoB B (QyHKIUIO. BbI30B
GbyHKUMNA 10 3HaYeHUI0. BbI30B (hyHKIMIA IO CChUIKE U MO yKa3arento. Bo3spar
u3 pyukiuit. [leperpyska ¢pynkuumii. [Ipumepsi.

\l
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13. Tlonstue motoka u (aiima. JIBouuHble M TEKCTOBbIE MOTOKU. Pabota c
NnoToKamu cpenctBami sizbika C. OyHKIUU U1 paboThl ¢ daiaamu.

14. Tlonstue motoka u (aiina. /[BouuHble M TEKCTOBBIC MOTOKW. PaboTa ¢
OTOKaMU cpecTBaMu si3bika C++. DyHKIUH 17151 paOboThI ¢ (hakiaamu.

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

16. TlonsTue u paboTta ¢ TBOUYHBIM JEPEBOM.

17. Tlonsitue u paboTa cO CTEKOM.

18. TIlousTue u pabota ¢ ouepenbro

19. VYxkazarenr Ha Qyskiuto. [loHstne W Ha3HadyeHWe (QYHKIMU OOpPaTHOTO
Bb130Ba. Callback B mporpammupoBanuu. [Ipumeps! ucnons3oanus B C/C++.

20. CrangaptHas O6ubnmorexka mabmonoB STL: ocHoBHble konuenumu. STL:
IIOCJIEA0BATEIBHBIE U ACCOLMATUBHBIE KOHTEUHEPHI. MITepaTopsl. AITOPUTMBI.

21. STL - Konteitnepst STL BekTop.

22. STL - Konrteitnepst STL ABYCBSI3HBIN CIUCOK.

23. STL - Konreitnepst STL MHOkeECTBO, KapTa.

24. STL - Konretinepsr STL string.

25. STL - Konrettnepst STL gexk.

26. STL - Konteitnepst STL. Crek.

27.  STL - Konteitnepst STL. Ouepens. Ouepens ¢ IPUOPUTETOM.

28. STL - Utepatopsl. Anroputmer STL.

29. Ocuosuble koHnenmuu OOII. [lonarus kmacca u oO0bekTa. AOCTpaKIus.
Wukancynsuua. Hacnegosanue. [lomumopdusm. MeTonpl, 1aHHBIE U CBOMCTBA.
OrpaHndeHre JOCTyMa K MOJISIM KJIaccaM.

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

31. PasrpanmueHue AocTynma K TOJMAM W METoJaM Kiacca (creru@uKaTopsl
nocryna). MaTtepdeiic u peanusaius kiacca.

32. Kiaccel: ¢ysakiuu-uiensl. KoHcTpykTopbl u aecTpyktopsl. Ileperpyska
KOHCTpYKTOpOB. (KoHCTpykTOp MO ymomdanuto. KOHCTpYKTOp KOMUpOBaHUS.
KoHcTpykTOop ¢ aprymeHTamn)

33. Kiaccsl: Ykazarens this.

34.  [py3ss knacca. JlpykecTBeHHbIE KJIacChl U QyHKIIUU.

35. Craruueckue naHHble U MeTonbl. OcobeHHocTH. OO0MacTh NMPUMEHCHUS.
[Ipumep.

36. BzammopeiicTBus Mexay oObekTaMu KiaccoB. Kommosumms. Arperarus.
Acconunanus.

2 Bompoc
1. O6paboTKka OAHOMEPHBIX WU MHOTOMEPHBIX MAaCCHUBOB (MaMsTh MOJI MaCCHUBBI
BBIICTISAITh JMHAMUYECKH, BBOJ, BBIBOJA U 00pabOTKYy 3JIEMEHTOB MaccHBa
peann3oBath B Bue PyHKIMH, B QYHKIUIO IEpEeaBaTh yKa3aTeb HA MAaCCHB).
a. JluHaMu4eckue MacCUBBI: CO3/aHHe, paboTa M yAajJeHUE OJHOMEPHOTO
JUHAMUYECKOIO0 MaCCHBA.
b. JluHamMuveckue MacCUBBI: CO3JlaHHE, PabdOTa U yIAJIEHUE MHOTOMEPHOTO
JUHAMUYECKOIO0 MaCCHBA.
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C. Ynanenwe 3J€MEHTOB U3 TUHAMUYECKOTO MAacCHMBA M BCTaBKa DJIEMEHTOB
B MacCHB.

2. O6paboTKa CUMBOJIbHBIX JAaHHBIX (CTPOK) — HaWTU 4YTO-HHOYAb B CTPOKE,
npeo0pa3oBaTh CTPOKY, MOJYYUTh HOBYIO CTPOKY M3 UCXOIHOM U T.m. s
00paboOTKH CTPOK peanu3oBaTh GYHKIUIO, B (QYHKIHIO MepeaaTh ykazaTrelb Ha
CTPOKY.

3. Pabota co crpykrypamu (OOBSBUTH CTPYKTYpPY, CO37aTh MAacCHUB AJIEMEHTOB
THUIIa CTPYKTYpPa, 3aIMOTHUTh €T0 JaHHBIMHU, HANTH YTO-HUOY/h B 9TOM MAacCHBE).
Bce nenath uepes GpyHKImm.

4. Pabota co crpykrypamu (OOBSBUTH CTPYKTYPY, CO3JaTh MAcCCHB 3JICMEHTOB
TUTIA CTPYKTYypa, 3alOJHUTH €T0 JaHHBIMH, U3MCHHUTH TOPSIOK CIEAOBAHUS
3JIEMEHTOB, OTCOPTHPOBAaTh, BHIOpATh HEKOTOpHIC 3alKMCHU MO YCIOBUIO). Bce
nenath yepe3 QyHKIIH.

5. Pabota co crpykrypamu (OOBSIBUTH CTPYKTYpPY, CO3JaTh MAacCUB 3JIEMEHTOB
TUIIAa CTPYKTYpa, 3aM0JIHUTh €ro JaHHBIMU, HAUTH YTO-HUOYIb B 3TOM MacCHUBE,
U3MEHUTh TOPSAOK CJEAOBAaHHUS DJEMEHTOB, OTCOPTUPOBaTh, BHIOPATH
HEKOTOpBIE 3aIKCHU T10 YCI0BuUI0). Bee nenars uepes GpyHKImm.

. PaboTa co criuckom. [Ipumepsl ucnosb3oBaHus.

. PaboTa ¢ nBonunbiM fnepeBoMm. [Ipumepsr.

8. Pabora co crekom

Opranuzanus creka.

[Tpumeps! NCITONB30BAHUS CTEKA.

~N O

oo

9.STL
STL BekTop. [Ipumepsl ncnonap30BaHus
STL nBycBA3HBIN cIUCOK. [Ipumeps! ncnoyib30BaHUs
STL nex. [Ipumeps! ucnonp3oBaHus
STL mHoxecTBO. [IprMepbl uCNOIb30BaHUS
STL map. [Ipumepsr ucnonb30BaHUsS
STL string. [Ipumeps! UCTIOIB30BAHUS
STL Crek. [IpuMepsb! uCronb30BaHuUs
STL Ouepeas. Ouepens ¢ npuoputeToM. [IpuMepsl UCIONb30BaHUS
10. PaGora c daitmamu: (aitioBbie MOTOKH, 00pabOTKa TEKCTOBBIX (haiiIoB.
[Tpumepsl
11. Pabora c (aiinamu: (DailsioBle MOTOKK, O0OpabOTKa IBOMYHBIX (HaHIIOB.
[Ipumepsb1
12. OOII. Knaccsl
a. Peamusyiite knacc String aJist paboThI CO CTPOKaMH CUMBOJIOB.
b. CnpoekTupyiiTe 1 peau3yiTe Kiacc aara.
c. CrmpoekTupyiite U peanusyiire kiaacc complex..
d. CropoekTupyiitTe u peanusyiite kiacc rational.
13. Tectn

SQ@ o a0 o

MeToaunueckue YKazanud 1Jist oﬁyqamumxca M0 OCBOCHHMIO JUCHHUIIJINHBI

Opranu3ys cBo yueOHyI0 paboTy, CTyI€HTbI JOJIKHBI:

35



Bo-nepguix, BISIBUTH pEKOMEHIYEMBIN peXUM U XapakTep yueOHO# paboThI
[0 U3YyYEHUIO TEOPETUUYECKOTO Kypca, IPAaKTUUECKOMY NPUMEHEHUIO U3YYEHHOI'O
MaTepuanga, [0 BBIIOJHEHUIO 3aJaHUN i1 CaMOCTOATEIbHOW paboThl, IO
UCIIOJIb30BaHUI0 NH(OPMALIMOHHBIX TEXHOJIOTHM U T.1.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHbIM B METOJMYECKOM MarepHualie Io
JUCHMIUIMHE [EpeyHeM y4eOHO-METOJAMYECKUX U3JaHUi, PEKOMEHIYEMBbIX
CTYAEHTaM JIJIsl HOJATOTOBKHU K 3aHSATHUSM U BBIIIOJHEHUS] CAMOCTOSITENIBHOM paboThI,
a TaKXKe C METOJMYECKUMH MaTepuajamMu Ha OyMakKHBIX /WA 3JIEKTPOHHBIX
HOCUTEJSIX, BBINYIICHHBIX Kadeapoid CBOMMH CHJIaMH W MPEAO0CTaBIsIEMble
CTYJ€HTaM BO BpeMs 3aHSITHH.

CamocrosiTenbHas paboTa CTyI€HTOB, IPEAYCMOTPEHHAs YYEOHBIM TUIAHOM
JOJDKHA COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOGHHIO H3Yy4aeMOro Kypca,
dbopMHpOBaTh HABBIKH UCCIIEIOBATENHLCKONH pabOThl U OPUEHTHPOBATH CTYJICHTOB
HA YMEHHE NPUMEHSTh TEOPETUUECKUE 3HAHNS HA IPAKTHKE.

1. Pabora ¢ y4eOHbIMU mOcoOusiMH. /{7151 TOJHOLIEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, IPEXKJE BCEro, OBJAJETh OCHOBHBIMU IIOHATHSAMM 3TOU
JuciUIUIiHel. HeoO0XomuMo yCBOUTE ONpeAesieHusl U MOHATHS, YMETh MPUBOAUTH
UX TOYHBIE (POPMYJIMPOBKH, NMPUBOJIUTH MPUMEPHI OOBEKTOB, yIOBIETBOPSIOLINX
3TOMYy omnpezeneHuto. Kpome toro, Heo6xoauMo 3HaTh Kpyr (akToB, CBSI3aHHBIX C
JNaHHBIM TOHATHEM. TpeOyercss TakXke 3HATh CBSI3U MEXKAY MOHSATUSAMHU, YMETh
YCTaHABJIMBAaTh COOTHOLIEHUS MEXIy KilaccaMd OOBEKTOB, OMUCHIBAEMBIX
pPa3IUYHBIMH MMOHSATUSMH.

2. CamocrosiTenbHoe n3yyenue teM. CamocrosiTenbHas paboTa CTylIEeHTa
ABJIAETCSI BAXKHBIM BHUJOM JESITEIBHOCTH, IO3BOJIIOIMIMM XOpOIIO YCBOUTH
W3y4aeMblil MPEIMET U OJJHUM U3 YCJIOBHUH JOCTUKEHUS HEOOXOAUMOr0 KayecTBa
MOATOTOBKM W MPOPECCHOHAIBHONW MEpPEenoAroTOBKM  creunanuctoB. OHa
IpeJIoiaraeT CaMOCTOSATEIbHOE N3YUYE€HNE CTYJIEHTOM PEKOMEHI0BaHHOW yueOHO-
METOJMYECKOW JIMTEPATypbl, PA3JIMYHBIX CIPABOYHBIX MAaTEpPHAJIOB, HAIMCAHUE
pedeparoB, BBICTYIUIEHME C JOKJIaJ0M, MOJATOTOBKY K JIEKIMOHHBIM U
IIPaKTUYECKUM 3aHATUSIM, ITOATOTOBKY K 3a4€TY U 3K3aMEHY.

3. TloaroroBka K NPaKTHYECKUM 3aHATHAM. [Ipy NOAroTOBKE K
IIPAaKTUYECKUM 3aHATHSAM CTYJIEHTaM PEKOMEHAYETCS CJIEA0BATh METOAUYECKUM
PEKOMEHAIUSM 110 paboTe ¢ y4eOHBIMU TOCOOUSIMH, PUBEICHHBIM BBIIIIC.

4. CocraBjieHue rioccapus. B rioccapuil HOMKHBI OBITh BKJIHOYEHBI
OCHOBHBIE€ TIOHSTHS, KOTOPBIE CTYAEHTHl HM3Y4alOT B XOJE CAMOCTOSATEIbHOU
paboThl. J{7s1 MOJHOTHI MCCIIEIOBAaHUS PEKOMEHYETCsl BIIMCHIBATh B IJI0CCApUN U
T€ TEPMHUHBI, KOTOPbIE CTYJI€HTaM OYIyT PACKPBITHI B XO/1€ JIEKIIMOHHBIX 3aHATUH.

5. CocTaBjieHHe KOHCIEKTOB. B KOHCIIEKTe OTpaXKe€Hbl OCHOBHBIE MOHATHUS
TeMbl. J{Js HarSIAHOCTM W ynOoOCTBA 3allOMUHAHUSI MCIOJIB30BAHBI CXEMBI U
TaOIHIIBI.

6. IlonroroBka Kk 3a4dery W 3Kk3aMeHy. lIpu moaroTroBke k 3adery u
9K3aMEHy  CTYACHTbl  JOJDKHbI  HCIOJB30BAaTh  KaK  CaMOCTOSITEJIBHO
MOJATOTOBJICHHBIE KOHCIIEKTHI, TAK U MAaTEPUAJIbI, IOJTYYEHHBIE B XOJ€E 3aHATHN.

KadecTBO yCcBOEHHUS CTYJEHTOM KaKJI0M AUCIUIUIMHBI oleHuBaercs o 100-
OaJUTbHOM ILIKAJIE.
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WNuTerpanbHas peMTHHTOBas OmeHKa (0at) Mo KaxaoMy MOIYJ0 (TIEpHOTy
OoOy4eHHMsI) CKJIa/IbIBACTCA U3 OLIEHKHU TEKYIIeH padoThl 00y4arOMIMXCS HA 3aHATUSAX
CEMUHAPCKOTO THUMa (CEeMUHAphl, MPAKTUYECKUE 3aHATHS, MPAKTUKYMBI,
nabopaTopHble pabOThl, KOJJIOKBUYMbI UM WHBIC aHAJIOTHYHBIC 3aHSTHUS), OLCHKU
WHIUBUIYAIbHOM paboThl OOydYaroIMXCSd M OLEHKU 32 BBINOJHEHUE 3a/laHui
PEUTHUHTOBOTO KOHTPOJISL ycrieBaeMocTH. [Ipu 3ToM 1011 6aiioB, BBIJCICHHBIX Ha
PEUTUHTOBBIA KOHTPOJb HE JoJKHA mpeBblaTh 50% oO0mieil cymMbl 0OasuioB
JTAHHOT'O MOJyJIsl (IEproia O0yUeHUs).

MakcumanbHasi CyMMa PEUTHMHIOBBIX OaioB MO Yy4eOHOW AMCIUIUIMHE,
3aKaHYMBAIOIICHUCS IK3aMEHOM, 10 UTOTaM cemecTpa cocTaiset 60.

OOyuatomemycsi, HaOpaBmemy 40-54 Oamia, TpU TOABEICHUH WTOTOB
ceMecTpa (Ha MOCJIEIHEM 3aHSITUU MO JIUCIUIUIMHE) B PEUTHHTOBOW BEIOMOCTH
ydeTa YCIEBAaEMOCTH M 3a4E€THOM KHW)KKE MOXET OBIThb BBICTaBJE€HA OIIEHKA
«YIOBIIETBOPUTEIBHOY.

OOGyuaromieMmycsi, Habpapiemy 55-57 0OaioB, MpU TOJABEACHUHW HMTOTOB
cemMecTpa (Ha IMOCJIEIHEM 3aHSATUM [0 AWCIHUIUIMHE) B rpade pPEeUTHHTrOBOI
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie 6auibhy MOXKET ObITh J0OaBICHO
15 6ayyioB ¥ BRICTABJICHA SK3aMEHAIIMOHHAS OIICHKA «XOPOIIIOY.

OOGyuaromiemycsi, Habpapimemy 58-60 OamioB, MpU TOJABEACHUHW HMTOTOB
cemMecTpa (Ha IMOCJIEIHEM 3aHATUM [0 AWCHUIUIMHE) B rpade pPEeUTHHTrOBOI
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauiby MOKET ObITh JOOABIEHO
2’7 GanyIoB M BBICTABIICHA SK3aMEHAIIMOHHAS OLICHKA «OTIIMYHO.

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

OOGyuaronuiicsi, HaOpaBui 10 39 OAIOB BKIIOUUTENIBHO, C/IA€T DK3aMEH.
[Ipy Hamuuuu MOATBEPKICHHBIX JOKYMEHTAJIBHO YBAXKHUTEJIBHBIX MPUYUH, IO
KOTOPBIM OBUIH MPOMYIIEHBI 3aHITHS (AJMTenbHass 00Jie3Hb, 00yUeHHE B APYroM
BY3€ B paMKax aKaJeMHUYECKON MOOWJIBHOCTH U JIp.), OOYYAIOIIMIICS UMEET MPaBo
OTpaboTaTh MPOMYIICHHBIE 3aHATUS W TOJYYUTh JOTMOJHUTENIbHBIC OaJlIbl B
paMKax yCTaHOBJICHHBIX OayjioB 3a MOAydb. CpokM M TMOPSAOK OTPabOTKHU
OTIpeJIeNIsIeT MpernoaaBaTesb. balbl BRICTaBIAIOTCS B Tpade «0TpaboTKay.

OtBer oOyuaromerocs Ha OJK3aMEHE OIleHHWBaeTcs cymMmon g0 40
pEeUTUHTOBBIX OayyoB. MToroBas olleHKa CKJIAIbIBAaCTCS W3 CYMMBI 0ajuioB,
MOJIYYEHHBIX 32 CEMECTp, U 0aJIoB, MOJIYYEHHBIX Ha sKk3ameHe. O0yyaromemycs,
KOTOPBIN CAAET SK3aMEH, IPeMHUaIbHbIe OaIbl HE HAUUCISIOTCS.

MakcumanbHas cymMma OayIoB o yueOHOMI JVCUHUIUINHE,
3aKaHUYMBAIOIICHUCS 3aueToM, MO uToram cemectpa cocrtamisier 100 6amwios (50
6ayutoB — 1-it Mmoyne u 50 6amioB — 2-it MOAYJIB).

Cryaenty, HaOpaBumii 40 6aioB U BbIIE MO UTOTaM pabOTHI B CEMECTPE, B
HK3aMEHAIMOHHON BEIOMOCTH M 3a4YE€THOW KHUJKKE BBICTABIISIETCA OILICHKA
«3aureHo». CtyaeHTy, HabpaBuiemMy 70 39 6aI0B BKIIOUUTENBHO, CIAeT 3a4eT.

CormacHo moaxojaM OalIbHO-PEHTHHTOBOW CHCTEMBI B PaMKax OIEHKH
3HAHUW, YMEHUU, BIAJeHUN (YMEHUN MPUMEHSTh) U (WIH) ONbITA JEATEIbHOCTH
JUCHUIUIMHBI YCTAHOBIIEHBI CIEAYIOIINE aCIIEKThI:
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o Conepxxanue yueOHOW TUCIMIUIMHBI B paMKaX OJHOTO CEMECTpa JEIUTCS Ha
nBa Moxayns (mepuoma oOydenusi). Ilo okoHuanuum Mopayns (mepuojaa
00y4YeHUs1) OCYIIECTBIISCTCS PEHTHHTOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUI

CTYJICHTOB.
o Cpoku MpoBeJEHUSI PEUTUHTOBOT'O KOHTPOJIS:
ocennuti cemecmp — | peUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH MPOBOJAUTCS

coryacHo rpaduky ydeOHoro mnpouecca, || peTHHIOBBIN KOHTPOJIb yCIIEBAEMOCTH
- JIBe TMocieqHue Heaenu (aKTUYECKOro 3aBEpIICHUs CeMecTpa Mo Tpaduky
y4eOHOTr0 IpoLecca;

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

MeToanuecKue yKa3aHus AJIl CAMOCTOATEIbHOM padoThl CTYACHTOB

CamocrosiTenbHasi paboTa CTYAEHTOB SIBJISIETCS HEOTHEMJIEMOM YacCThIO
U3y4YeHUs AUCHUIUIMHBL. Kpome Toro, B Temax, HM3y4yaeMbIX IPU KOHTAKTHOMN
paboTe Co CTyJIeHTaMM, €CTh OTJACJIbHbIC YUEOHBIE BOMPOCHI, KOTOPHIE CTYACHTHI
JOJDKHBI M3YyYUTh CaMOCTOSITENbHO. KOHTpOJIb 3HAHMI MHpU CaMOCTOSITEIIBHOM
U3YYECHUU TEM M BOIPOCOB JTUCIHUIUIMHBI OCYIIECTBIAETCS MPU TPOBEICHUU
TEKYIIEro KOHTPOJIS B BUJIE YCTHBIX OMPOCOB, MUCbMEHHBIX KOHTPOJIBHBIX PadboT U
TECTUPOBAHUS BO BpEMs PEUTHHT-KOHTPOJSA. BOmpoChl Mg caMOCTOSTEIHHOM
pabOThI TaKkKe BKIIOUAIOTCS B TEMBI peepaToB, KOTOPBIC CTYACHTHI 3aIIUIIAIOT HA
CEMUHAPCKUX 3aHATHSIX, U B TIEPEUCHb BOIIPOCOB /IS DK3aMCHA.

3anwvcaB JEKIMIO WJIH COCTAaBUB €€ KOHCIICKT, HE CIEAYeT OCTaBIISATh paboTy
HaJ| JICKIMOHHBIM MaTepHaJioM JI0 Hadaja TOATOTOBKM K 3K3aMeHy. HykHO
mpojenaTh Kak MOXKHO paHbIle Ty paboTy, KOTOopas COIMPOBOXKIACT
KOHCIIEKTUPOBAHNE MMCbMEHHBIX UCTOYHUKOB U KOTOPYIO HE YIAJIOCh CAENIATh BO
BpeMs 3alUCH JICKIMU: TPOYECTh CBOW 3alHCH, pacmu@poBaB OTACIbHbBIE
COKpAIIICHHUSI, TPOAHAIU3UPOBATH TEKCT, YCTAHOBUTD JIOTUUECKHE CBSI3H MEX]Y €T0
JIEeMEHTaMH, B psiie CIIy4aeB MOKa3aTh WX TpadUyecKd, BBIICIUTH TJIABHbBIC
MBICJIM, OTMETUTHh BOMIPOCHI, TPeOYyIOIIEe MOMOJHUTEIbHON O00padOTKH, B
YaCTHOCTH, KOHCYJbTallMK mpenofaBatens. [Ipu pabore Haa TEKCTOM JIEKIIUU
CTYJICHTY HEO0O0XOJIUMO OOpaTUTh 0cO0O€ BHHMAaHHE Ha MPOOJIEMHBIC BOIPOCHI,
MTOCTABJICHHBIC MPEIOaBaTEeIeM NPHU YTEHWUHW JICKIIMH, a TaAK)KE HA €ro 3aJaHus u
pexoMeHganuu. PaboTtass Hax TEKCTOM JIEKLHUH, HEOOXOJMMO HMMETh MOJ PYKOH
CIIPaBOYHBIE W3JIaHUS: CJIOBapb-CITPAaBOYHHK, DHITUKIIOTIC MY CCKHH
DKOHOMHUYECKUU CJIOBaph, B KOTOPBIX MOXXHO HAWTH OOBSCHCHHE MHOTUM
BCTPEUAIONTUMCS B TEKCT€ TEPMHHAM, COJICP)KAaHHUE KOTOPBIX  CTYJCHT
MIPE/ICTaBIIICT ce0e BeCbMa TYMaHHO, XOTSI OHA €My M 3HaKOMBI.

B mpormecce opraHuzamuu camMoOCTOSITEIBHOM PaOOTHI OOJBINOE 3HAYCHHE
UMEIOT KOHCYJIbTAlIMM C TIPETNoJiaBaTelieM, B XOJIe KOTOPBIX MOXHO PEIIUTh
MHOTHE MPOOJIEMbI H3y4aeMOTo Kypca, YACHUTH CJIOKHBIE BOIIPOCHI.
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VII. MarepuajJibHO-TEXHUYECKOE O0ecnedyeHue QU CHUIINHbI

HaumeHnoBaHnue
CleHAJILHBIX*
noMenieHu ¥ moMeneHu i
IJISE CAMOCTOSITEJILHOM

OcHaleHHOCTh
cenraAJbLHBIX
MOMeleHU N "

noMeneHu a1

IlepeyeHb JMIIEH3MOHHOTO
NMPOrpamMMHOro odecrevyeHus.
PexBU3MTHI NOATBEPKIAIOIIETO

CaMOCTOSTEILHOM JAOKYMEHTa
padoTbl
padoThI
IMomemenue s Komnnexm yuebnot Adobe Acrobat Reader DC - Russian —

CaMOCTOSITENIbHON PabOTHI,
yueOHas ayJuTopus AJs
MPOBEICHUS 3aHATUI
JIEKIIMOHHOTO THIIA, 3aHATUH
CEeMHUHAPCKOT'0 THIIA,
KypCOBOI'O IPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), TpyNIOBLIX U
WH/IUBUIYaIbHBIX
KOHCYJIbTAIMH, TEKYIIEero
KOHTPOJIS U
MIPOMEXKYTOUHOU
aTTeCTalllH, PAKTHKH,
KOMNbIOMEPHDBIIL K1ACC
Mamemamuyecko2o
gaxynemema. Ne 21
(170002 Teepckas obn., 2.
Teepv,
nep. Caooswiii, 0. 35)

Mebenu, Komnvromep
(cucmemmuwlii OJI0K,
MOHUMOP,
Kiasuamypa, moluis) 8
wim., KOMMYmamop.

OecriaTHO

Cadence SPB/OrCAD 16.6 —
['ocymapcTBEHHBIN KOHTPAKT Ha
MOCTABKY JIMIICH3MOHHBIX
nporpamMMHbIX poayktoB 103 - I'K/09
ot 15.06.2009

GIMP 2.8.20 — 6ecrutatHo

Google Chrome — 6ecrutatHo

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

Kaspersky Endpoint Security 10 aus
Windows — AKT Ha miepeauy mnpas
[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;

MHuoro(]yHKITHOHAIbHBIN

penakrop ONLYOFFICE 6ecninatnoe
I1O — 6ecmiatHO

OC Linux Ubuntu 6ecmiataoe I10 —
OecruiaTHO

Microsoft SQL Server 2014 Express
LocalDB — 6ecmnatHo

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

Microsoft Visual Studio Ultimate 2013
¢ 0OHOBJIeHUEM 4 — AKT Ha niepeiaqy
npaB Ne785 ot 06.08.2021 r.
Microsoft Web Deploy 3.5 —
OecruiaTHO

Microsoft Windows 10 Enterprise —
AxT Ha nepenady npaB Ne785 ot
06.08.2021 r.

MiKTeX 2.9 — 6ecrutaTtHO

MSXML 4.0 SP2 Parser and SDK —
OecruiaTHO

MySQL Workbench 6.3 CE —
OecriaTHo
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YdeOHast ayTuTOpHs ISt
MPOBEICHUS 3aHATUI
JICKIIUOHHOTO THIIA, 3aHATHIA
CEeMHUHAPCKOT0 THIIA,
KypCOBOT'O IPOCKTHPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
pabdoT), rpyNIoBbIX U
WH/IUBUIYaIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTeCTAaIlNH,
yuebnas ayoumopus: Ne 208
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiil, 0. 35)

JlaGopatopus
KOMITBIOTEPHOU
6e30macHOCTH Kadeapsl
KOMITBIOTEPHOU
0€30IacCHOCTH U
MaTeMaTHYECKUX METOJIOB
ynpasneHus: Ne 203a
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

Komnnexm yuebnoti
medenu, CD-
Mazuumona,
KoMnvlomep:
(cucmemmwiii 610K +
MOHUMOp),
MHO20QYHKYUOHATbHBILLL
naszep.
KOnup/npunmep/cxkamep,
suoeonieep,

menesuszop, DVD nneep.

KommexT yue6HOM
Me0e, UCTOYHHUK
OecriepeboitHOrO
NUTAHUS 5 mT.,
KOMMYTAaTop,
KOMITBIOTEP
(cucTemMHBIH OJIOK,
MOHHUTOP, KJIaBUATYpa,
MBIIIb) 7 LIT., KOTIUP-
MIpUHTEp-CKaHep 2
IT., TUieep combo,
TEJIEBU30D, DKpaH
HACTEHHBIN, y4eOHBII
a00paTOPHBIN CTEH]T
U1l U3yYEHHSI OCHOB
Kpunrorpaduu,
UCTIOJHEHUE OJI04HOe
BCRYPTO, y4eGHO-
1a00paTOPHBIH CTEH]T
TUTST U3YUSHHUST
6J109HOTO
koaupoBanusi 31-bK.

NetBeans IDE 8.0.2 — 6ecrinatHO
Notepad++ — GecrumaTHO

Origin 8.1 Sr2 — norosop Nel13918/M41
o1 24.09.2009 ¢ 3A0 «CodtJlaitn
Tpeinn»;

PostgreSQL — GecrmaTHO

Python 3.4.3 — 6ecrutatHo

Unity Web Player — 6ecruatao
WCF RIA Services V1.0 SP2 —
OecriaTHO

WinDjView 2.1 — 6ecruiatHo.

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

Lazarus — GecrimatHo

OpenOffice — 6ecmnatHo
MHoro¢yHKIIMOHATLHBIH

penakrop ONLYOFFICE GecrutatHoe
IT1O — 6ecmiatHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecruiaTHO

Google Chrome — 6ecrutatHO
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeauy mpas
ITK545 ot 16.12.2022

Lazarus — 6ecriaTHO

OpenOffice — 6ecrutaTHo
MHuoro(yHKITHOHAIbHBIN

penakrop ONLYOFFICE 6ecninatnoe
I1O — 6ecninaTHO

OC Linux Ubuntu 6ecmiaraoe 10 —
OecriaTHO
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ITomemenue s
CaMOCTOSITENIbHON paboTHI,
yueOHas ayJUTOpHs IS
IIPOBE/ICHUS 3aHATUI
JICKITMOHHOT'O THIIA, 3aHITHMI
CEMHUHApPCKOI'o THIIA,
KYpCOBOT'O IPOEKTUPOBAHUS
(BBIIIOJIHEHUS KyPCOBBIX
paboT), TPYNNOBBIX U
WH/IUBUYaJIbHBIX
KOHCYJIBTALIUH, TEKYILErO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTeCTalluu, IPaKTHKH,
KOMNbIOMEPHDBILL K1ACC
Mamemamuyecko2o
gaxynemema: Ne 16
(170002 Tsepckas obn., e.
Teepv,

nep. Caodoesuiii, 0. 35)

Komnnexm yuebnoti
Mebenu, Komnvromep
(cucmemmwiii 6110k,
MOHUMOp,
Kaaguamypa, moius) 8
Wim., KOMMYmamop.

Adobe Acrobat Reader DC — Russian —
OecruiaTHO

Cadence SPB/OrCAD 16.6 —
['ocynmapcTBeHHBINM 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 niepeady mpaB
[TK545 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;

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

Microsoft Web Deploy 3.5 —
OecruraTHO

MiKTeX 2.9 — 6ecruiaTtHO

MSXML 4.0 SP2 Parser and SDK —
OecruiaTHO

MySQL Workbench 6.3 CE —
OecruiaTHO

NetBeans IDE 8.0.2 — 6ecrutatHo
Notepad++ — GecraTHO

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

Python 3.4.3 — 6ecruatHo

WinDjView 2.1 — 6ecrutatHo

WCF RIA Services V1.0 SP2 —
OecriaTHO

MHuoro(yHKITMOHAIbHBIN

penakrop ONLYOFFICE —
6ecrutataoe [10 OecrutaTHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecruiaTHO

VIIIl. CBenenusi 00 00HOBJIeHUM padoyeii MPOrpaMMbl IUCHMILTAHBI

Ne
ILII.

OO0OHOBJICHHBIN
pasjae padoyeit

Onucanue BHECEHHBIX
W3MEHEHUI

Jata u Ne nporokoJjia
3aceganus kageapni /
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NpOrpaMMbl
TUCIHUANIMHBI

METOAUYECKOr0
coBera (pakyJbTeTa,
YTBEpAHMBILIEro
U3MEHEHUS
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