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I. AuHOTAIIUA

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-UH(DOPMAIIMOHHOMY 00€CIIEeUCHHUIO
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, (POPMHPYIOMNM YHUBEpPCAIbHBIE U OO0IENPodheCCUOHAIbHbBIC
KOMIIETEHIIUH.

[IpenBaputenbHble 3HAHUS, HEOOXOAMMBIC NJIi OCBOCHMS JUCIUIIMHBI —

ATO 3HAHUS, MOJYYCHHBIE MPU U3YYCHUU IIKOJIBHOU porpaMmMbl Mo HHHOpMATUKE
u UKT. OcBoeHue JaHHOW JUCUUIUIMHBI HEOOXOMMO KaK MPEAIIECTBYIONIECE s
CJIEAYIOIINX JTUCLMIUIVH: METOJIbI BBIYUCJICHUN, uH(OPMAIMOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJOTHHU, METOJWKa IMpenojaBaHusi WHPOPMATHKH,
MpOrpaMMHBIE  CPEACTBA  MAaTeMaTUYECKUX  BBIYMCICHUH, KOMIIBIOTEpHAs
MaTreMaTuKa, pEIIeHWE JIOTMYECKUX 3aJad4 Ha DdJIEKTUBHBIX Kypcax IO
unpopmatuke u UKT, anropurmuzanus 1 IporpaMMHUpPOBAHKE B IIIKOJIBHOM Kypce
undopmatuku u UKT, mporpammupoBanue B mpouiibHOM Kypce HHPOPMATHKH.

JucnuninHa u3ydaercs Ha 1, 2 kypcax (1—4-it cemecTpsl).

3. O0beM aUCHMIVIMHBI: 13 3a4eTHBIX eauHull, 468 akageMHYSCKMX 4YacoB, B TOM
yucie:
KOHTAKTHAs1 ayauTopHasi padora: nexuuu 140 yacos, naboparopHsie padoTel 70

4acoB, MPAaKTUUECKKUE 3aHsTHsA /() 4acoB;
caMOCTOsITeJIbHAS padoTa: 188 yacoB, B TOM yKciie KOHTPOJIb 27 4acoB.

4. Ilnanupyemblie pe3yjbTaTbl 00y4eHHS IO JAUCHUILIMHE, COOTHECEHHBbIE C
IUIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pPa30BaTeIbHOI IPOrpaMMbl

[Inanupyemsble pe3yJIbTaThl OCBOCHHS [Tnanupyemblie pe3yabTaThl O0yUeHUS O
o0OpazoBarenbHON TTporpamMmsl ((hopMupyembie JACIIUTUINHE
KOMIIETEHIINH)

YK-1 Cnocoben OCYILIECTBJIATH nouck, YK-1.1 Ananusupyer 3amady, BbIIETsAA €€
KPUTUYECKH aHalM3 W CUHTE3 WH(OOpMAIUK,[0a30BbIe COCTABISIONINE
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[PUMEHATh CUCTEMHBIM IOAXOA I PELIECHUSA
OCTaBJIICHHBIX 337124

YK-1.2 Omnpenenser, HUHTEPIPETUPYET U
pamXxupyeT HHPOPMAIHMIO, TPEOyeMyro IS
pELICHUS IOCTABICHHON 3a/1a4u

YK-1.3 OcymecTBisieT TOUCK HH(POPMALUH
[UIsl  pELIEHUs] IIOCTaBJIEHHOW 3aJauu 110
Pa3IMYHbBIM THUIIaM 3allPOCOB

YK-1.4 Ilpu oOpabotke uHbOpMaUu
oTiau4aeT (pakThl OT MHEHUH, HHTEPIPETAUi,
OLIEHOK, ()OPMHPYET COOCTBEHHbIE MHEHUS U
CY>KICHHS, apryMEHTHUPYET CBOU BBIBOJBI U
TOUKY 3PEHUS

S3HAHWUA, IMOJTYYCHHBIC B O6HaCTI/I MaTEMaTHYCCKUX
U (WIM) €CTECTBECHHBIX HAYK, U UCIOJb30BATh HX B
PO eCCHOHAIBHON e TEIHHOCTH

YK-1.5 PaccmarpuBaer © = mpejjiaraet
BO3MOKHBIE BAapUAHTHI perieHus
[OCTAaBIEHHOW  3aJayd,  OIEHMBas  UX
TOCTOMHCTBA M HEIOCTATKU

OIIK-1 Cnocoben npumensats ¢pynaamentanbubie|OIK-1.1 OcymecTBuser oT0op

TEOPETHYECKOTO M MPAKTHIECKOTO MaTepHalia
OIIK-1.2 Pemaer TumoBble 3aJlaud B paMKax
PO EeCCUOHAIIBHON e TETHHOCTH

OIIK-1.3 Mcnonp3yer pa3invyuHble METOIbl U
MPUEMBI PENICHUS 33a71a4 MPOo(ecCHOHATBLHOM
eITEeIbHOCTH

OIIK-4 Cniocoben peliaTh 3a7a4u
poheccuoHaIbHOM JeSTEIbBHOCTH C
HCITOJIE30BAHUEM CYILIECTBYIOIIUX

MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTUH M C YY4ETOM OCHOBHBIX TpEOOBAaHUI
MH(OpPMaLMOHHON 0€3011acCHOCTH

OIIK-4.1 Otb6upaer TEOPETUUECKUI
matepuan B oOmactu WKT mia pemenus
npodeccnoHaNbHBIX 3a7a4

OIIK-4.2 ITpumeHsieT COBPEMEHHBIE METOJbI
cOopa U MpeICTaBICHHS TAHHBIX

OIIK-4.3 VYuursiBaer TpeOoBaHuUs
nH(OPMALIMOHHON 0e30macHOCTH npu
pelieHny npoecCUOHATBHBIX 3a7a4

OIIK-5 CnocoGen pa3pabarbiBaTh aJITOPUTMBI U
KOMIBIOTEPHBIE TMPOTPAMMBI, MPHUTOAHBIE IS
MMPAKTUYCCKOI0o NPpUMCHCHUA

OIIK-5.1 Amnanmu3upyer  CyLIECTBYIOIIHE
QITOPUTMBI U METOJBI IPOrPaMMHUPOBAHHUS
TUIsL pellieHUs] THIOBBIX 3aJa4 IMPHUKIAJIHOTO
XxapakTepa

OIIK-5.2 [IpumeHsieT U3BECTHbIE AITOPUTMBI
W METOJbI ITPOrPaMMUPOBAHUS AJIsl PELICHHUS
TUIIOBBIX 3aJa4 IPUKIIAJHOTO XapaKTepa
OIIK-5.3 Hcnons3yro pa3iIuyHbIC
METOJIbl M TpUeMbl,  pa3pabaTbiBaeT
QITOPUTMBI U KOMIIBIOTEPHBIE IPOrPaMMBI,

IMPUT'OJHBIC IJIA TPAKTHYCCKOTO ITPUMCHCHUA

5. ®opMa IPOMEKYTOYHOM ATTECTALMH U

3a4€T (2 ceMecTp), FK3ameH (4 cemecTp).

6. SA3bIK mpenogaBaHusA: PyCCKUI.

CEMECTP NMPOXOKIACHUA




I1. Conepxxanue TUCHMUILIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3aejaM) ¢
yKa3aHHeM OTBEJACHHOI0 HAa HUX KOJHMYECTBA aKAAEMUYECKUX YaCOB M BUIOB

Y4eOHbIX 3aHATHI

KonrakTHas paborta (dac.)

=N
~ 23
Yyebnas mporpamMma — = 5 g
0 Z &
Ne Hj;t?;f;i:; o = Jla6oparop- |ITpaxTuuec- E; g
P 3 = HBIE 3aHATHA |KHE 3aHATHA| 32 'Q
]
A = g =
@)
Paznen 1. CtpykrypHOoe
MIPOrpaMMHUPOBAHKE
Tema 1.1. OO1IKEe TPUHITUTIBI
| | HOCTpOCHHS 1 12 4 1 1 6
HCIIOJIB30BAHUS S3BIKOB
pOrpaMMHUPOBAHUS
Tema 1.2. JIekcuueckue
2. | ocHOBBI ¢t++. Tunbl u 24 8 5 5 6
00BSBICHUS
Tema 1.3. Onepartopsl u
3, patop 26 10 5 5 6
WHCTPYKLUH Ct++
Tema 1.4. Ykazarenu u
4 ¢ Yiazate 36 12 6 6 12
MAaCCHBBI
5. | Tema 1.5. @yHK1IMH 44 18 9 9 8
6. | Tema 1.6. ®aitnnl 30 10 5 5 10
Tema 1.7. ObpaboTka
7 op 28 10 5 5 8
HCKITFOUCHUI

Paznen 2. OcHOBBI
00BEKTHO-OPHUEHTUPOBAHHOM
napajurMsbl
IIporpamMmmupoBanus Ha c++

Tewma 2.1. OObEKTHO-
8. | OpUEHTUPOBAHHOE 25 6 3 3 13
MPOrpaMMHUPOBAHUE U C++

Tema 2.2. Knacc —
aOCTpaKTHBIN TUIT TAHHBIX

Tema 2.3. Tleperpy3ka
10.| orepaTopoB, KONUpoBaHue u | 32 10 S 5 12
npeoOpa3oBaHue

Tema 2.4. HacnenoBanue.

1.
[Ipon3BOIHBIE KI1aCChI

45 14 7 7 17

Pa3nen 3. OcHOBEI




0000IIEHHOH TTapa U MbI
IPOrpaMMHUPOBAHMS Ha C++

Tema 3.1. I11aG10HEI KaK
12.| mojiiepKKa 0000IIEHHOTO 32 6 3 3 20
IPOrpaMMHUPOBAHUS

Tema 3.2. Ucnons3oBaHue
13.| mapamMeTpU30BaHHBIX 22 6 3 3 10
KJIACCOB

Tema 3.3. Opranuzanus
14.| cTaHAapTHOM OUOIUOTEKH 50 10 5 5 30
cH

NTOI'O 468 140 70 70 188

I11. O0pa3oBaTe/ibHbIC TEXHOJIOT MU

[TpenogaBanue y4eOHOM AUCHUIUIMHBI CTPOUTCS HA COYETAHUU ayAUTOPHBIX
3aHATUN U pa3IMYHbIX (POPM CaMOCTOATENBHON PabOTHI CTYJCHTOB.

Takxe Ha 3aHATHUSIX TPAKTUKYETCS BBITIOJIHEHUE 3aJaHUM B MAJIbIX TPYIIIAX,
NUCbMEHHBIE PabOThI, MOJAEIUPOBAHUE JHUCKYCCHOHHBIX CHUTyaluid, pabora c
pa3maroyHbIM Matepuanom, mpusiekarorcs pecypceel cetn INTERNET. Kype
IPEIyCMaTpUBAET BBINOJHEHUE KOHTPOJBHBIX U CaMOCTOATENBHBIX padoT,
NMCbMEHHBIX JIOMAIIHUX 3aJaHuil. B kadecTBe QopM KOHTPOJS HCHOJIB3YIOTCS
pa3InyHbIE BAPUAHTHI B3aUMOIIPOBEPKU U B3aUMOKOHTPOJIA.

MHTEepakTUBHOE B3aUMOJECHCTBUE CTYIEHTOB C OJHOM CTOPOHBI M
IpernoAaBaTesis ¢ JpyroM, a Takke CTyIEHTOB MEXIy co00il U ¢ mpemnojgaBaTeseM
BO BpEMS ITPAKTUYECKUX 3aHITHM.

OobpaszosamenvHbie mexnoaouu

1. JIuckyCCHOHHBIE TEXHOJIOTUH

2. UupopmanoHHble (LUPPOBHIE)

3. TexHOJIOTHH Pa3BUTHS KPUTHYECKOTO MBILLIIIEHUS

Coepemennvie memoowvl o0yuenus

1. AkTuBHOE CiylIaHue

2. Jlexuus (TpaguIiuoHHAs)

IV. Ouenoynbie MaTepHajdbl AJA NPOBEJCHUHA TEKYyIIeH M MPOMEXKYTOYHOM
arrecTaluu
1. Oyenounvie mamepuansvt Ona npoGeOeHUs MEKyujell ammecmayuu

Ilpakmuueckue 3a0anusn

1. Haiitu paccrosiHue MEXIY JABYMs TOYKaMHU C 3aJaHHBIMHU
KoopauHaTtaMu (X , y1 ), (X2 , y2). Ha mnmockoctu. Paccrosinue BbIYMCISIETCS 11O

(bOpMyJ]e. l:\/(xz _xl)2 +(, _y1)2 .




2. [ToMeHsT, MecTamMu coAep:KUMOe TepeMeHHbIX A U B u BbIBecTH
HOBBIE 3HaueHus1 A u B.

3. C knaBuatypsl BBOAUTCS yucio. [locime 3Toro Ha sKpaH BBIBOJAMUTCS
cinenyromiee cooOmenne. Hampumep ecnu BBemeHo yuciao 173, To coolrieHue
oynet «Cnenyroiee unciio nocie 173 ato 174, a nmpeasiayiee 172».

4. CocTtaBbTe NpPOrpaMMy BBIUKCIEHUS IUIOMIAAM TPEYroJbHUKA IIO0
dopmyne Fepona S=vP(P—a)P—b)pP—c) | rre noaynepuMeTp BBIYUCIACTCA IO
_a+b+c
Gopmyse P =75, eCli¥ JaHbl JUIMHBI CTOPOH TPEYTOJIbHUKA.
5. Hanbl Tpu Touku A, B, C Ha yncnoBoi ocu. HaliTu JyiMHBI OTPE3KOB
AC u BC u ux cymmy.
6. Haubl nepemennbie A, B, C. 3MeHUTh UX 3HAYCHMUS, MEPEMECTHUB

conepxkumoe A B B, B B C, C B A, 1 BBIBECTU HOBBIC 3HAUCHHUS NIEPEMEHHBIX A, B,
C.

1+(2
iMw\’ Pe @=VIT1Z o

7. CocTaBUTh MPOTPaMMy BBIYHCICHHS: ¥ =~ 3 ¢

X BOJMTCS C KJIaBUATYPHI.

8. JaHo yucno a. He ucnonb3ys HUKAKUX ONEpaALMii, KpOME YMHOKEHUS,
¥ HMKakuX (YHKLUH 1moayunte: a® 3a Tpu omepaiyu, a’ 3a 4eThIpe onepanuy, a’ 3a
TpH omepariuu, a’ 3a YeThIpe orepaiyu, a'’ 3a 4eThIpe onepaum.

9. JlaHb1 KOOPJIMHATHI JBYX MPOTUBOIOJIOKHBIX BEPILINH
MPSIMOYTOJIbHUKA: (X1, V1), (X2, Y2). CTOPOHBI IPSIMOYTOJIbHUKA TapaJlIEIbHBI OCSIM
KoopAuHaT. HaliTu nepuMeTp U miomaias JaHHOTO MPSAMOYTOJIbHUKA.

10. C xnaBuaTypbl BBOAMUTCS JBY3HAYHOE YMCIIO. BpIBECTH Ha DKpaH €ro
nocieaHtow mudpy. (Paspsna enunmil.)

11. [Jano HarypanbHO€ 4mucio. HailauTe 4MCIIO NECATKOB B €ro 3aIlucHu
(T.e. BTOpYIO IMGPY C MpaBa B €ro 3aIucH).

12.  Haittu cymmy uudp 3a1aHHOTO YETHIPEX3HAYHOTO YHCIIA.

13.  Haiitu niowmaas TpeyroibHUKa, IBE€ CTOPOHBI KOTOPOTO paBHbI @ U b.
A yron mexnay Hum# Y. (Bocmosnb3oBaThCsi T€OpEeMOl KOCHHYCOB U (pOpMYyJIOn
['epona.)

14. BpbluucnuTh IUIOWIA[b KOJbLA, IIMPUHA KOTOporo paBHa H, a
OTHOIIEHHUE pajinyca O0JbIIeH OKPYKHOCTH K PalyCy MEHbIIEH OKpy>KHOCTH D.

15. JlaHo 1enoe 4ucio, jexaimiee B auamnazoHe 1-999. BriBectu ero
CTPOKY OIIMCaHUE BHJA «YETHOE JABY3HAYHOE YHUCIIO», «HEYETHOE TPEX3HAYHOE
YUCIIO», U T.J.

16.  JlaH®l TpH LENBIX YKCIIA, OJHO U3 KOTOPBIX OTJIIMYHO OT JIBYX JIPYTHX,
paBHBIX MeXAy coOoi. Omnpenenutb NOPSAKOBBI HOMEpP 4YHCIA, OTIMYHOIO OT
OCTaJIbHBIX.

17. . Jlanel Tpu HenbIx yucna. ECiM OHM yNOpSAOYEHBI IO BO3PACTAHUIO
WK YOBIBaHUIO, TO YJBOUTH UX. B IPOTHBHOM ciyyae OCTaBUTH 0€3 M3MEHEHUH.
BriBecTu 3TH yncia Ha SKpaH.

18.  Jlanwl Tpu uncna. HaliT HauMeHbllIee U3 HUX.

19. Hauel Tpu uyucna. Haittu cpeanee u3 HUX (TO €CTh YHCIO,
pacMoIokEeHHOE MEX/Ty HAUMEHBIIUM 1 HaUOOJIBIINM).
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20. C xnmaBuarypsl BBOAATCA ABa yncia A u B. MeHblee U3 3Tux yucen
3aMEHUTD UX MOJIyCYMMOM, a 0OJIblIee YABOCHHBIM IPOU3BEACHUEM

21. CocTtaBuTh NpOrpaMMy OIPEACIIAIOLIYI0, IPUHAMICKHUT JIN TOYKA C
KoopauHataMu X U Y, BBEJICHHBIMHU C KJIaBUATYpPbl, GUTYpe HA IUIOCKOCTH.

HERETEERER B BB | yF 11 [ L)
| 1
1] [ I

—+——b—

i .'h. T '. _!-‘”+ !I\

|

L | |
| L | ! o J[“...-'?
1 0 HH
22. Haiinure cyMMy BCEX ABY3HAYHBIX YHCEL.

23.  Jano uenoe uuciao N (N>0). Ucnons3ys oAuH LUK HAUTH CyMMY
1+1/2+1/3 +...+1/N.

24.  Hano uenoe uucio N (N>0). Halitu npousBeeHue N COMHOKUTEIIEH
1,1%1,2%1,3*...

25. Jano uenoe yucio N (N>0). Haiitu 3HaueHue BbipaxeHus u3z N
CJIaraeMbIX (3HAKU YepeayroTCs). Y CIIOBHBIN ONEpaToOp HE UCIOJIb30BaTh.

,L1-12+13-...

26. Jlano BemiecTBeHHOE yuciao A u nenoe yuciao N (N>0). Mcnonb3ys
OJIMH LIUKJI, BBIBECTHU BCE LieTble cTenenu uncia A ot 1 mo N.

27. Jlano BemiecTBeHHOE yuciao A u nenoe yuciao N (N>0). Mcnonb3ys
OJIVH LIUKJI HAUTU CYyMMY:

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

28. Jano wnemoe umcio N (N>0). Haittu ¢aktopuan uymcia N.
NI = 1%2%3*  *N

29. [Jano nenoe unciao N (N>0). Mcnons3yss OIMH UMK HAUTU CyMMY:
1'+2+31+...+N!

30. [Ilpaktuueckas pabota «PacyeT KOHEUHBIX CYyMM)

KonTpoasHoe
Bug cymmbl P
3HAYCHUE
1+2+3+4+...+N :N(]\;H)
1+3+5+7+...+(2N-1) K=N?
2+4+6+8+..+2N K=NWV +1)
NN +D(R2N +1
427 +3 +4 4+ N _M +é( 1)
2_
P+3*+5 +...+(2N -1) :N(4]\3f D
2 2
P42 43 +4 4.+ N :w




P+3 +5 +..+2N-1) K=N’(2N* -1

K:
P 4+2*+3 +4" +. .+ N* (N> +N)RN +1)(3N* +3N -1)
30

31. Haiitu Bce 4eThIpex3HayHble Yucaa ISl HUQP U3 KOTOPBIX COCTOUT
3TO uucio BeInosiHseTcs paBeHCTBO AB — CJl = A+B+C+. (I'ne A,B,C,[] —
U pBI U3 KOTOPBIX COCTOUT YHCIIO. )

32. HaWtu Bce Tpex3HA4HbIE YMCIIA, KOTOPBIE IIPU JEJICHUU HA 2 NAIOT
OoCTaToK 1, mpu JeineHuu Ha 3 OCTAaTOK 2, Mpu JAelieHUH Ha 4 ocTarok 3, a camo
YHCIIO AeauTcs Ha 5 (0e3 ocTaTka).

33.  UYwucno ApmcTponra - Takoe uucio u3 k uudp, ayis koroporo cymma k-
X cTeneHe ero mudp paBHa camomy uuciay. Hampumep, uncio 153 sBusercs
unciaom Apmcrponra (k=3) T.k. 153=13+53+33. Tpebyercs HamucaTh IPOrpamMMy
JUISL HAXO0XKJICHUS BCEX TPEX3HAYHBIX YHUCE]l APMCTPOHTa.

34. Hamucare nporpamMmy, OCYIIECTBIISIOIIYIO 3allOJJHEHUE MacCUBa W3
10 sneMeHTOB cily4allHBIMU YHUCJIaMU W3 MUHTEpBaja OT -5 10 5 W BbIBOJIA UX B
CTPOYKY.

35. Hamucate nporpamMmy, 3aIlOJHSIONIYI0 MaccuB u3 10 31eMEHTOB 1O
cienyromiemy npasuiy: A(l) = (2*1— 1)/sin (1).

36. Haiinute 6-oif uneHn mnocienoBaTenbHOCTH A(1)=A(i1-1)*AG-1)+1 ,
ecan A(1)=5.

37. 3anomHuTth MaccuB u3 10 3JIEMEHTOB CIy4yalHBIMH YHCIIAMH W3
nHTepBasa oT -10 1o 10, BeIBECTH HA DKpaH, a 3aTEM YBEJIMYHUTH KaXKABIM DJIEMEHT
MaccrBa Ha | ¥ MOBTOPHO BBIBECTH HA DKPaH.

38. 3anonHuTth JaBYMepHbIH MaccuB N X N ciaydailHbIMHM YUCIIAMU U3
untepBaia [-10 ; 10] u HAaliTU CyMMy 3JIEMEHTOB B Ka)XJ10il CTPOKE.

39. 3anonnuth JaByMepHbIE MaccuB N X N ciaydailHbIMHU YUCJIAMU U3
uHTEpBaia [-5 ; 5] 1 HATH MPOU3BEICHUE DIIEMEHTOB B KaXJIOM CTOJIOIIE.

40. 3anmonHuTh JBYMepHbId MaccuB N X N ciaydailHIMHU YUCIaMU U3
uarepBasna [-10 ; 10] m HalTM CyMMy NOJIOKUTEIBHBIX JJIEMEHTOB B KaXKIOH
CTpPOKE.

41. DneMeHT MaTpullbl HA30BEM CEIJIOBOM TOYKOH, €CIIM OH SBJSETCS
HAaMMEHBILIMM B CBOEH CTPOKE M OJHOBPEMEHHO HAMOOJBIIUM B CBOEM CTOJIOIE.
Wi, Hao00poT, SIBIASETCS HAaMOOJBIIUM B CBOEH CTPOKE M HAMMEHBUIUM B CBOEM
cron6ue. ns marpunsl N x M BBeIeHHOM € KIIaBHATYpPbl, BHIBECTH Ha JKpaH
WHJIEKCHI BCEX CEJIJIOBBIX TOUEK.

42. 3anosHuTh AByMEpHBIM MaccuB N x N ciaydallHbIMHU yuclamMu U3
untepBasa [-10; 10], HallTH MakCHUMalbHBINA 3JIEMEHT, CTOSIIHMI Ha TJIaBHOW U
no0ouHOi auaroHansx. [loMeHSITh ero MecraMu € 3JIEMEHTOM CTOSIIMM Ha
MEPECCUYCHUN ITUX JUArOHAJIEH.



43. 3anosHuTh AByMEpHBIM MaccuB N x N ciaydallHbIMHU yuclamMu U3
uHrepBana [-10; 10], HallTH MaKCUMAaJIbHBIM 3JIEMEHT B MAaCcCUBE M YIAJIUTh
CTPOKY, B KOTOPOW HAXOAUTCS 3TOT SJIEMEHT.

44. 3anomHuth AByMepHbIM MaccuB N X N ciydailHbIMU yucliaMd U3
uHtepBana [-10; 10],HaliTh MUHUMAaJBHBIA  3JIEMEHT B MAacCCHUBE WU YAAIUTh
CTOJIOEI], B KOTOPOM HAXOAUTCS 3TOT DJIEMEHT.

45. C knaBUaTypbl BBOJUTCS CTPOKA CUMBOJIOB, BBIBECTH Ha DKPaH CUMBOJI,
CTOSIIIMNA HA kK — OM MecTe. kK — BBOJUTCS C KJIaBUATYPHI.

46. C knaBUaTyphl BBOJUTCSI CJIOBO, BEPHO JIM, YTO OHO HAYMHAETCS W
3aKaHYMBAETCS HA OJHY U TyXe OyKBY.

47. Jlano aBa cioBa. BepHo /i1, 4TO MIEpBOE CIOBO 3aKaHYMBAETCS HA TYXKE
OyKBY, Ha KOTOPYIO HAYUHAETCSA BTOPOE.

48. Omnucars ctpykrypy ¢ umenem STUDENT , cogepxaiiyto cieayromiye
nosisti: NAME — dbamuinus v uHUITMANB; HOMEp TPYIIIBL;, YCIIEBAeMOCTh (MacCuB U3
ATy deMeHToB). Hamucarh nmporpaMMy, BBITOJHSIONIYIO CIAEAYIOIIUE TEUCTBUS:
BBOJI C KJIaBHATypbl JAHHBIX B MAacCUB, COCTOSIIIUNA W3 JIECSITH CTPYKTYp THIIA
STUDENT; 3anucu AOMKHBI OBITH YHOPSAOYEHBI MO BO3PACTAHUIO HOMEPA
IpYNIbI; BBIBOA Ha AWCIUICH (aMUIMl M HOMEPOB TPYII I BCEX CTYIEHTOB,
BKJIFOYCHHBIX B MAacCHUB, €CJIU CpeAHHM Oamn ctyneHta Ooibine 4,0; eciiu Takux
CTYZEHTOB HET, BBIBECTU COOTBETCTBYIOIEE COOOIIEHHE.

49. Omnumcarp Kimacc, peanusyommi crek. Hanumcare mporpammy,
WCITIOJIB3YIOIYIO 3TOT KJIAcc JJisi MOJAENUpOBaHUs T-00pa3HOro COPTUPOBOYHOTO
y3JIa Ha KeJe3Hou gopore. [Iporpamma qomkHaA pa3nenaTh Ha IBa HAINPABJICHUS
COCTaB, COCTOSAIIMMA W3 BaroHOB JBYX THUIOB (Ha KaXJI0€ HaIlpaBJIECHUE
dbopmupyeTcss cOCTaB U3 BAaroHOB OJHOro Tuma). [IpexycMoTperb BO3MOXHOCTb
(bopmHpoBaHus cocTaBa U3 (ailya U ¢ KJIIaBUATYPBHI.

50. Ommucarp Kiacc, peanu3yroluil OWHApHOE JepeBo, 00agaroIee
BO3MOXKHOCTBIO [JTOOABJICHUSI HOBBIX JJIEMEHTOB, YAAJIEHUS CYIIECTBYIOUIUX,
IIOMCKA 3JIEMEHTAa MO KIIIOUy, a TAKXKE IIOCJIEI0BATEIBHOIO JIOCTYNa KO BCEM
sanemMeHTaM. Hammcate mnporpamMmy, UCHOJB3YIOIIYHO 3TOT  Kjiacc s
MPEACTABIICHUS aHTJIO-pycCcKoro ciioBaps. [Iporpamma nomkHa coepKaTh MEHIO,
NO3BOJISIIOIIEE OCYIIECTBUTH IPOBEPKY BCEX METOAOB Kiacca. [Ipemycmorpers
BO3MOXKHOCTH ()OPMUPOBAHUS CIOBaps U3 (aiiia u ¢ KIIaBHATYPHI.

51. TlocTpouTh CUCTEMY KJIACCOB JIJII ONMMCAHUSA TIOCKUX T'€OMETPUUYECKUX
buryp: kpyra, KBaApara, nOpAMOyroibHuka. llpenycmorpers MeTonabl IS
co3JaHusl OOBEKTOB, MEPEMEIICHUS Ha IUIOCKOCTH, W3MEHEHHUs pa3MepoB U
BpallleHUsI Ha 3aJaHHbIN yroji. HamucaTte nporpamMmy, 1IEeMOHCTPUPYIOIIYIO paboTy
c atuMmu kinaccamu. IIporpamMma JoikHA colepXaTb MEHIO, MO3BOJIAIONIEE
OCYUIECTBUTH MTPOBEPKY BCEX METOAOB KJIaCCOB.

Konmponwnwie 3a0anusn

1. Iuxnuueckue evtuucaumenvHvle NPOUECcol

Bapuanr 1

Boeruucnuth 1 BEIBECTH Ha SKpaH B BUJE TaOMuIel 3HaueHust pyakmuu F Ha
uHTepBajie oT X Hav. 70 X koH. C marom dX.
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|
— npux+35<0u c=0
ax-b

o e npu x+5>0u c#0
-c

8 OCIMAbHBLY CIYHYAAX

o | = =

rae a, b, ¢ — IeHCTBUTENbHbIC YUCIA.

Oynkums F  pomkHa NpUHAMATh JIEUCTBUTENIBHOE 3HAYCHHE, €CIHU
BeipaxkeHue (Au 1 Bu) WM (Bu U Cu) He paBHO HyJIO, U 11€JI0€ 3HAYCHUE B
npotuBHOM ciyyae. Uepes An , Bu u Cip 0003Ha4YeHBI LEeIble YaCTH 3HAYECHH a,
b, ¢ onepanuu 1 u UJIN — mopaspsigubie. 3HaueHus a, b, ¢, X Had., X koH., dX
BBECTH C KJIaBUATYPBHI.

Bapuanr 2

Bbluuciuth ¥ BEIBECTH Ha SKpaH B BUJIE TaOIUIbI 3HAaUeHUs QyHKIuu F Ha
uHTepBasie oT X Had. 0 X koH. C marom dX.

ax’ +b  mpu x+5<0u ¢=0
=171 npu x+5>0 u c#0

X

10x

- 8 OCMATbHLIX CTYYAAX

c_

rae a, b, ¢ — IelCTBUTEIbHBIC YHCIIA.

Oyukius F  jgomkHa mnpuHUMATh JIEWCTBUTENIBHOE 3HAYEHHE, €Cld
Boipakenne (A MW Bi) U (Au M Cu) He paBHO HyIIO, M 1€J10€ 3HAYCHHUE B
npoTuBHOM ciydae. Yepe3d An , B u Cip 0003Ha4eHBI 1IeIbIe YacTH 3HAYCHUH a,
b, ¢ onepanuu 1M u NJIN — nopazpsaubie. 3HaueHus a, b, ¢, X Hay., X koH., dX
BBECTH C KJIABHATYPBHI.

Bapuanr 3

Beraucnuth ¥ BRIBECTH Ha dKpaH B BUJE TaONMILl 3HaueHUs GyHkuuu F Ha
uHTepBajie oT X Had. 70 X koH. C marom dX.

a’ +by+c mpua<0uc#0
-a

F={— npua>0uc=0
x-c

a(x+c) 6 ocmanbHbLX Clyuasx

rIe a, b, ¢ — JIeHCTBUTEILHBIC YHACIA.

Oyukuusa F  gomkHa npuHUMATH JEWCTBUTEIIBHOE 3HAYCHUE, €CIIHU
Beipakenne An U (B MJIM Cu) He paBHO HYIIIO, U 11€JI0€ 3HaYEHUE B IPOTUBHOM
ciydae. Uepes An , Bu m Cip 0603HaueHbI Iiejible 4acTU 3HauYeHU a, b, ¢
oneparuu U u NJIN — nopazpsansie. 3HadueHus a, b, ¢, X Hau., X koH., dX BBecTu
C KJIABUATYPHL.
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2. O0HoMmepHble Maccussl U yKazamenu

Pa3mepHOCTH MacCHBOB 337]al0TCS UMEHOBAHHBIMU KOHCTAHTaAMMU.

Bapuanr 1

B omHomepHOM MaccuBe, COCTOSIIEM K3 N BEHIECTBEHHBIX 3JIEMEHTOB,
BBIYHCIIUTD:

1) cymmMy OTpHUIIATENBHBIX JIEMEHTOB MACCHBA;

2) T[poW3BENECHHWE DJIEMEHTOB  MacCHBA, PACIOJIOKEHHBIX  MEXIY
MaKCUMaJIbHBIM U MUHUMAJIbHBIM DJICMEHTAMH.

YTopsimounTh 3JIEMEHTHI MaCCHBa M0 BO3PACTAHHMIO.

Bapuanr 2

B omHOMEpHOM MaccuBE, COCTOSIIEM W3 N BEMICCTBEHHBIX DJIEMEHTOB,
BBIYHCIIUTD:

1) cymMMy MOJOKUTENBHBIX 3JIEMEHTOB MacCUBa;

2) [poUW3BENIEHHE JJIEMEHTOB  MAacCHBa, PACMOJOKEHHBIX  MEXIY
MaKCUMAaJIbHBIM 10 MOJIYJIF0 1 MUHUMAIbHBIM 110 MOIYJIIO JIEMEHTAMH.

YopsiiounTh 3JIEMEHTHI MaCCUBa MO YOBIBAaHUIO.

Bapuanr 3

B ogHOMEpHOM MaccuBe, COCTOSIIIEM U3 N IETBIX JIEMEHTOB, BHIYUCIIUTD:

1) mpousBeeHUE HIEMEHTOB MACCUBA C YETHBIMU HOMEpPAMU;

2) CyMMy DJIEMEHTOB MAaCCHBA, PAaCIOJIOKCHHBIX MEXKIy IEPBBIM M
MOCJICTHAM HYJIEBBIMH DJICMEHTAMHU.

[IpeobpazoBaTh MaccUB TakUM 00pa30M, YTOOBI CHayaja pacnoyiarajuch BCe
MIOJIOKHUTEIIBHBIC DIIEMEHTHI, K IIOTOM — BCE OTPHIIATEIILHEIE.

3. /Ieymepuvie maccuent

Bapuanr 1

JlaHa 11e7104McIeHHas PAMOYTrojbHas Marpuiia. OnpeneuTh:

1) KoIMYeCTBO CTOJOIIOB, COACPIKAIINUX XOTs OBl OJMH HYJICBOM 2JICMEHT;

2) HOMEp CTPOKH, B KOTOPOM HAXOJUTCS caMasi JJIMHHAS CEPHS OJUHAKOBBIX
AJIEMEHTOB.

Bapuanr 2

JlaHa 11e7104McIeHHas PAMOYTrobHas Marpuiia. OnpeneunTs:

2) KOJIMYECTBO CTPOK, HE COJIEPKAIIUX HU OJTHOTO HYJIEBOT'O DJIEMEHTA;

3) MakcuMalbHOE M3 YHMCEJ, BCTPEUAIOUIUXCS B 3aJaHHON maTpuie OoJiee
OJIHOTO pa3a.

Bapuanr 3

JlaHa nienouncieHHas kBajapaTtHas Marpuia. OnpenenuTs:

4) cyMMy DOJIEMEHTOB B T€X CTOJOIAX, KOTOpbIE HE cojJepKar
OTPUIIATEIIbHBIX;

5) MuHHMYM Cpeau CyMM MOAYJIEW 3JIEMEHTOB AWArOHaJeH, apajyieIbHbIX
MOOOYHOM JUArOHAIM MaTPHIIBI.

4. Cmpykmypot
Bapuanr 1
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1. Onucars ctpyktypy ¢ umeHeM STUDENT , conepixaiiyto cieayromume
HOJISA:

dbaMunus 1 THUIU AL
HOMEp TPYIIIbI;
yCIeBaeMOCTb (MaCcCHUB U3 ISITH JIEMEHTOB).
2. Hanmmcats nporpammy, BBITOJIHSIOIIYIO CJIEIYIOIINAE NEUCTBUA:

o BBOJI C KJIABUATypbl JAaHHBIX B MAacCUB, COCTOSIIHMI W3 JECATH
ctpykryp Tunna STUDENT; 3anucu 10JKHBI ObITH YIOPSAI0YEHBI IO BO3PACTAHUIO
cpeaHero 6aia;

o BBIBOJI Ha JUCIUICH (pamMimii 1 HOMEPOB TPYII IS BCEX CTYIEHTOB,
MMEIONINX OICHKH 4 u5;

o €CJIM TaKUX CTYZICHTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIIIECHHUE.

Bapuanr 3

1. Onucate ctpykrypy ¢ umeHeM STUDENT , conepxantyro cieayromnme
TIOJIA:

o dbaMIIis 1 THULIUAJIBI;

o HOMED TPYMIIbL;

o yCIEBAEMOCTh (MacCCUB U3 ISITH DJIEMEHTOB).

2. Hanucats nporpamMmy, BBITOJHSIONIYIO CIIEYIOIINAE IEUCTBUA:

o BBOJ C KJIABHATyphl JAaHHBIX B MAacCCHUB, COCTOSIIUN W3 JECATU
ctpykryp Tunna STUDENT; 3anucu A0KHBI OBITH YIOPSIOYEHBI IO alipaBUTY;

o BBIBOJI Ha AUCIUIEH (haMIIN U HOMEPOB I'PYIMN JJIsi BCEX CTYAEHTOB,
MMEIOIIUX XOTS ObI OJIHY OIIEHKY 2;

o €CJIM TaKUX CTYJICHTOB HET, BEIBECTH COOTBETCTBYIOIIEE COOOIIICHHUE.

5. Cmpoxu u ghaiinw

Bapuanr 1

Hamucate mporpammy, KOTOpas CUMTHIBA€T M3 TEKCTOBOTO (aitna Tpu
IPEJJIOAKEHHS U BBIBOJAUT UX B 0OpPATHOM MOPSIKE.

Bapuanr 2

Hanucate nporpamMmy, KOTOpasi CYMTBHIBAET TEKCT U3 (hailjla U BHIBOJUT HA
DKPaH TOJBKO MPEJIOKEHUS, CONEPKAIINE BBEICHHOE C KIIABUATYPHI CIOBO.

Bapuanr 3

Hanucatps nporpamMmy, KOTopas CUMTBHIBAET aHTJIMUCKUI TeKCT U3 (ailia u
BBIBOJUT HA SKPaH CJIOBa, HAYMHAIOIIHUECS C IIACHBIX OYKB.

6. @ynkyuu

Bapuanr 1

B oaHoMepHOM MaccuBe, COCTOSIIIEM K3 N BEMIECTBEHHBIX 3JEMEHTOB,
BBIYUCIIUTD:

1) cyMMy oTpuLIaTENbHBIX 3JIEMEHTOB MAaCCHUBA;

2) TOpOU3BEIECHHE  JJIEMEHTOB  MAacCHUBa, PACIOJOXKEHHBIX  MEXKIY
MaKCHMAaJIbHBIM 1 MUHUMAJIBHBIM 3JIEMEHTaMHU.

YHopsa04uuTh JIEMEHTHI MAacCHBa MO BO3pacTaHUIO.
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OdopMuTh KaxAbld MYHKT 3a4aHus B Buiae ¢yHkiuu. Bce Heobxomumble
JNaHHble A7 (QYHKIUM [JOJDKHBI IEpeJaBaThCsi MM B KauecTBE IapaMeTpOB.
Hcnonp3oBanue riao0anbHbIX IEPEMEHHBIX B (DYHKLUAX HE JOITYCKAETCsl.

Bapuanr 2

B oagHOMepHOM MaccuBe, COCTOSILIEM M3 N BEUIECTBEHHBIX 3JEMEHTOB,
BBIUNCIIUTD:

1) cyMMy HOJIOKUTENBHBIX AIEMEHTOB MacCHBa;

2) TOpou3BEIEHUE OJIEMEHTOB  MAacCHBa, PACIOJOKEHHBIX  MEXIY
MaKCHUMaJIbHBIM MO0 MOAYJII0 1 MUHUMAJBHBIM [0 MOAYJIIO 3JIEMEHTaMH.

YHopsa0unTh 3JIEMEHTHI MacCHBa M0 YOBIBAHUIO.

OdopMuTh KaxAbl MYHKT 3aJaHusa B Buae ¢GyHKiuu. Bce Heobxomumeble
naHHble A7 (QYHKIUH JOJDKHBI TepefaBaThCsi MM B KauecTBE MapaMETpPOB.
Hcnonp3oBanue rao0anbHBIX IEPEMEHHBIX B (PYHKIIUAX HE JOMyCKaeTCsl.

Bapuanr 3

B opHOMepHOM MaccuBe, COCTOSIIEM U3 N LENbIX 3JIEMEHTOB, BHIYMCIUTH:

1) mpousBeieHUE 3JIEMEHTOB MacCUBa C YETHBIMU HOMEpPaMU;

2) CyMMy D»QJIEMEHTOB MAacCHBa, pACHOJOKEHHBIX MEXAY IEpPBbIM U
MOCJICAHUM HYJIEBBIMU 3JIEMEHTAMHU.

[IpeoOpa3oBaTh MaccuB TakKUM 0Opa30M, 4TOOBI CHayaja pacroJiarajuch Bce
MIOJIOKUTENBbHBIE 3JIEMEHTBHI, 5K IOTOM — BCE OTPULIATEINIbHBIE.

OdopmuTh KaXIaplii MyHKT 3a7aHusl B BHIE (PyHKIMU. Bce HeoOXxoanmbie
naHHBIe A7 (QYHKIMH JTOJDKHBI TIepeaBaThCsl MM B KauyecTBE MapaMETpPOB.
Hcnonp3oBanue rI00aTbHBIX IEPEMEHHBIX B (DYHKIUAX HE JOIMYCKaeTCsl.

7. /lunamuueckue cmpykmypvl 0GHHBIX

Bapuant 1

CocTtaBuTh IporpaMmy, KoTopas COJACpKUT JUHAMUYECKYIO0 HHGOPMAIIUIO O
HaJJMYUU aBTOOYCOB B aBTOOYCHOM ITapKe.

CBeeHHs 0 KaKIOM aBTOOYCEe BKIIFOYAOT:

1. HOMED aBTOOYyCa;

2. (baMUITUIO0 ¥ MHULIUAIIBI BOJIUTEJIS;

3. HOMEpP MapuipyTa.

4. [Iporpamma gomxHa 00ecrieYnBaTh:

3. HayajgpbHOE (popMUpOBaHME AaHHBIX 000 BceX aBTOOycax B Mapke B
BU/IC CITUCKA,

6. MIPU BBIE3/IC KAXKJIOTO aBTOoOyca M3 Mapka BBOJAUTCS HOMEp aBToOyca,

U TporpaMMa yJajseT JaHHble 00 3TOM aBTOOyce U3 CHUCKa aBTOOYCOB,
HAXOMSIIMXCS B TApKe, W 3alMChIBAaeT JTH JJAaHHBIE B CIIHCOK aBTOOYCOB,
HaXOSIINXCS Ha MapIIPyTe;

7. IpU BBE3JIe KAXKIOT0 aBToOyca B MapK BBOAUTCS HOMEp aBTOOyCa, W
mporpaMma yjaanseT JaHHbple 00 3ToM aBToOyce W3 CHOUCKa aBTOOYCOB,
HaXOJSIIMXCS HAa MapuipyTe, M 3alKChIBae€T 3TU JIaHHBIE B CIIHCOK aBTOOYCOB,
HaXOJSIINXCS B MApKe;

8. 1o 3ampocy BbIIalOTCS cBelneHUss 00 aBTOOycax, HaXOASIIMXCS B
napke, Wi 00 aBTo0ycax, HaXOIAIUXCS Ha MapIIpyTe.
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Bapuant 2

CocTaBUTh MporpaMMy, KOTOpas COJICPKHT TEKYyIIylo HWH(QOpMaIuo o
KHHUTaxX B OMOJIMOTEKE.

CBeneHnst 0 KHArax BKIIOYAIOT:

Homep Y/IK;

(haMUITNIO0 ¥ MHUIIAAJBI aBTOPA;

Ha3BaHHE;

roJ U3JaHNL;

KOJIMYECTBO SK3EMITISIPOB TAaHHON KHUTH B OMOJINOTEKE;

[Iporpamma aoJHa 00€CIIEYNBATH:

HavyajgpHOe (POpMHUPOBAHUE JTAaHHBIX 000 BCEX KHUTAX B OMOIMOTEKE B

BHUAC IBOUYHOI'O ACPCBA,

I[06aBJ'IeHI/IC JaHHBIX O KHHUI'aX, BHOBb ITOCTYIIAOIINX B 6I/I6J'II/IOTeKy;
YAAJICHUC NAHHBIX O CIIMCbIBACMBIX KHHUI'AX]
IO 3aIlpOCy BBIAANOTCA CBCACHHA O HAJIMYHUHW KHHUI B 6I/I6J'II/IOT€KC,

YHOPSIZIOUEHHBIE 110 TOJIaM U3JaHUs.
Bapuanr 3
CocraButh mnporpammy, KOTOpasi COJIEPKHUT TEKYIIylo HH(OpMaIuoo o
3asiBKaxX HA aBUAOMIICTHI.
Kaxnas 3asiBKa BKJIIOYAET:

yHKT Ha3HAYCHUS,
HOMEp perica;

(baMUITUIO0 U MHULIAAIIBI TACCAKUPA,;

JKeJTaeMylo 1aTy BbLIETA.

[Tporpamma aoJKHa 0O€CrIeYnBATh:

XpaHEHHE BCEX 3asBOK B BUJIEC CIIHMCKA;

n00aBJIeHHE 3a5BOK B CIIHCOK;

ylaJeHue 3asBOK;

BBIBOJI 3a51BOK I10 33JTAaHHOMY HOMEpY pelica U JaTe BhIIETA;
BBIBOJI BCEX 3asIBOK.

8. 3nakomcmeo co cmanoapmmuou ouoauomexou STL

vector

1. TlpubaBuTh K KaXXKJOMY JJIEMEHTY MaccuBa cpeiHee apudmerrueckoe
€ro ITOJIOKUTEIBHBIX DJIEMEHTOB

2. Kaxnaplil 2ieMeHT MaccuBa JIOJDKEH OBITh YMHOXEH HAa MHUHUMAJbHBIN
2JIEMEHT MCXOJHOT'0 MacCHBa

3. YMHOXHUTBH DJIEMEHTHI MacCHBa, Jendiecs Ha 3 0e3 ocraTka, Ha
cpeaHee apupMEeTHIECKOE AIEMEHTOB MacCUBa, JAeAIuXcs Ha 2 6€3 ocTaTka

4. PaznenuThb 3JIEMEHTHl MacCUBa Ha MOJOBUHY MaKCUMAJIBHOTO 3JIEMEHTA

5. OrcopTupoBaTh SJEMEHTHl MAacCHMBa B TOPSAKE BO3pPACTaHUS CyMMBI
COCTABJISIFOIINX UX ITUD
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6. YMHOXHUTH KaXJIblil OTPULIATEIBHBIA 3JIEMEHT MAaCCUBA HA ITPOU3BEICHUE
MAaKCUMAJIBHOTO 1 MUHUMAJIBHOTO AJIEMEHTOB UCXOAHOIO MacCHBa

7. YMHOXHWTH KaXIblM JJEMEHT MAaCcCHBAa HAa MAaKCHUMAJIbHBIA 3JIEMEHT
MCXOJHOTO MacCHBa U pa3feianuTh HA MUHUMAJIbHBIN 3JIEMEHT HCXOAHOTO MacCHUBa

8. IlpubaBUTHh K KaKIOMY DJIEMEHTY MAacCHMBa CYMMY TPE€X MHHHMAaJIbHBIX
AJIEMEHTOB MacCUBa

9. DleMeHTHI, CTOSIIKE Ha YETHBIX MTO3UIINAX MACCUBA YMHOXKHTH Ha 2, a U3
AJIEMEHTOB, CTOSIIMX HA HEYETHBIX MO3MIMUAX, BBIUECTh CYMMY BCEX
HEOTPHULIATEIBHBIX 3JIEMEHTOB

10.Kaxxayro 4YeTBepKy OJJIEMEHTOB MaccuBa (MO0 OCTaBIIYIOCS YacTh
MaccHBa MEHbIIIEH JJIMHBI) OTCOPTUPOBATH B MOPSIKE BO3PACTAHUS

string

1. PazpaGotaiite ¢yHKuuoo & , yJaisiomyl0 U3 CTPOKU, NEpeJaHHOW B
napaMmeTpe , JUIIHKE npoOenbl. JIMIIHUMU cUMTaAIOTCs BCe IMpoOesbl B Havajle U
KOHIIE CTPOKH, a TaKXKe JTOMOJHUTEIbHBIE TPOOEIIbI MEKY CIIOBAMHU.

2. PazpaboraiiTe ¢ €€ HCIOJIb30BAaHUEM (DYHKLHIO, BBIIOJHSIOLIYIO
ylajeHue JIMIIHUX MPOoOesIOB U3 KaKJO0M BXOJHOIO NMOTOKAa CHMBOJIOB U BBIBOJ
PE3YJIBTUPYIOLIUX CTPOK B BBIXOJIHOM MOTOK.

3. Paspaboraiite pynkumto std::string HtmlEncode(std::string const& text),
BBITIOJHSIONIYI0O ~ KOAMPOBAaHUE  CICIUANBHBIX  CHMBOJIOB  CTPOKH  text
COOTBETCTBYIOIMMU CymHOcTsIMU HTML:

e “(nBOMHas KaBbIUKa) 3aMeHseTCs Ha &quot;
¢ (amoctpod) 3ameHsieTca Ha &apos;
< (3HaK MeHblIE) 3aMeHseTcs Ha &lt;
> (3Hak OoJbIe) 3aMeHsieTcs Ha &gt;

& (ammepcann) 3aMeHsieTcs Ha &amp;

PaspaboTaiiTe Ha ee OCHOBE POrpaMMy, BEIOJIHSOINIYI0 html-koaupoBanue
TEKCTa, MOCTYNAIOIIEr0 CO CTaHAApTHOrO MOTOKA BBOJA, M BBIBOJSIIYIO pE3yJbTaT
B CTaH/IapTHBIN OTOK BHIBOJIA.

4. PaspabotaiiTe (QyHKIHIO, BBINOJHSAIONIYIO JeKoAupoBaHue html-
CYLIHOCTEH CTPOKH, NEPEUYUCICHHBIX B BapuaHTe 3, oOpaTHO B UX CHUMBOJIbHOE
IpeJICTaBICHUE.

Pa3paboTtaiiTe Ha ee OCHOBE NMpPOrpamMmy, BBINOJIHSIOLIYIO JEKOIUPOBAHHE
html cymHOCTe#l TeKkcTa, MOCTYMAIOMIETO CO CTaHAAPTHOTO TMOTOKAa BBOAA, U
BBIBOJIAIIYIO PE3YNIbTAT B CTAHAAPTHBIN TOTOK BHIBOJIA.

map

5. PazpaboraiiTe nporpamMmy-ciioBapb, OCYIIECTBISIONIYIO IEPEBO CJA0OB M
CJIOBOCOYETAHMM, TMIOCTYNAKOIMX CO CTAHZAPTHOIO IIOTOKAa BBOAA, C
AHTJIMHACKOrO0 SI3bIKA HA PYCCKUI C MCIIOJIb30BAaHUEM 33JIaHHOTO (haiiia cioBaps
Y BBIBOJSUIYIO pPeE3yJIbTaT II€peBOJAa B CTAaHAAPTHBIM MOTOK BbIBOAA. Ecimn
BBOJAMMOE CJIOBO WJIM CJIIOBOCOYETAHHUE, OTCYTCTBYET B CJOBape, Iporpamma
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JIOJKHA TOMPOCUTH TMOJIh30BaTENsl BBECTH MEPEBOJ U 3alIOMHUTH €r0, B Cilyyae,
€CJIM TOJb30BaTeNIb BBEJN HEMYCTyl0 CTpoKy. Jlius BbIxoma H3 Auaiora c
IPOrpamMMoOil MOJIb30BATENh JTOJDKEH BBECTH CTPOKY, COCTOSIIYIO M3 TPEX TOYEK.
[lepen BBIXOAOM MporpaMma CHpPAIIMBAET O HEOOXOJUMOCTH COXPaHUTh
u3MeHeHus: B ¢aiiye clioBapsi, B TOM cliyyae, €ClId B CJIOBaph ObLIM J100aBJICHBI
dpa3bl Bo BpeMs TeKylled ceccuu paboThl ¢ mporpammoi. Mms daiina ciosaps
nepeaaeTcs mporpaMMe ¢ MOMOIIbIO MapaMeTpa KOMaHHOM CTPOKHU.

Stack

OOpatHast MoJaLCKast 3aIUCh

1. [TpeobpazoBarts Beipaxkenue B OII3 ¢ ncmonap3oBaHuEeM CTEKa

2. Peann3oBaTh alropuT™M BBIYUCIEHHS BbIpaykeHus, 3anrcanHoro B OI13 ¢
UCITOJIb30BAaHUEM CTEKa

9. oo11

Ileny pabomevr — 0CBOCHUE U 3aKPEIJICHUE OCHOBHBIX HABBIKOB OOBEKTHO-
OpPUEHTUPOBAHHOTO  MNPOTrPaMMHUPOBAHMS, CBSI3AHHBIX C  MPOEKTUPOBAHUE
cnenuduUKaMil Kiacca, €ro CTPYKTypbl W orepainuil uHtepdeiica ¢ ydeTom
CBOMCTBA MHKAICYJIALINH.

Bapuanr 1

Ommcare  wiacc, peammsyronuyd — crek.  Hammcate — mporpammy,
UCITIOJIB3YIOMIYIO 3TOT KJIAcc JJisi MOJAENUpOBaHUsl T-00pa3HOro COPTUPOBOYHOTO
y3JIa Ha KeJle3Hou gopore. [Iporpamma qomkHaA pa3nendaTh Ha IBa HAINPABJICHUS
COCTaB, COCTOSAIIMH W3 BaroHOB JBYX THUMOB (Ha KaXJI0€ HaIpaBiIeHUE
dopMupyeTcsi cocTaB M3 BaroHOB OAHOro Tumna). llpegycMoTpeTs BO3MOXHOCTH
dbopmupoBaHus cocTaBa u3 (ailia u ¢ KJIaBUATYPHI.

Bapuanr 2

Onucarb Kjacc, peanu3yolmuid OuHapHOE JepeBo, oO0jajnaroliee
BO3MOXXHOCTBIO JTOOABJIEHUS HOBBIX DJIEMEHTOB, YAAJEHUS CYILECTBYIOIIMX,
IIOMCKA 3JIEMEHTAa MO KIIIO4Yy, a TAKXE IIOCJIEN0BATEIBHOIO JOCTyHa KO BCEM
aneMeHTaM. HamucaTe mporpamMmy, HMCHOJIB3YIOIIYRO  3TOT  KJacc  JUIA
MPEICTABIICHUS AHTJI0-PYCCKOTO cioBaps. [Iporpamma fgomxHa cojepkarb MEHIO,
MO3BOJISIIONIEE OCYIIECTBUTh IMPOBEPKY BCEX METOAOB Kiacca. [IpemycmorpeTh
BO3MOYKHOCTh (POPMHUPOBAHUS CI0Baps U3 (aia v ¢ KIaBUaTyphl.

Bapuanr 3

[TocTpouTh cHucTEMy KIacCOB MJi ONHUCAHMS TUJIOCKMX T€OMETPUYECKHUX
buryp: kpyra, KBaapara, MnOpAMOyroibHuka. Ilpemycmorpers MeTOnbl IS
CO3/1aHusl OOBEKTOB, MEPEMEIECHUsI Ha IUJIOCKOCTH, H3MEHEHHUS pa3MepoB H
BpallleHus1 Ha 3aJlaHHbIi yroi. Hamucate nmporpaMMy, 1eMOHCTPUPYIOLTYIO paboTy
c 3TuMH Kiaccamu. [IporpaMma Jo/DKHA CcoIEpKaTb MEHIO, IMO3BOJIAIOLIEE
OCYLIECTBUTH ITPOBEPKY BCEX METOAOB KJIACCOB.

Bapuanr 4
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[TocTpouTs ommcaHuWe Kiacca, COAEpXKaliero WHPOPMAIUIO O MOYTOBOM
aapece opranuzanuu. l[lpeaycMoOTpeTh BO3MOKHOCTH pPa3/eIbHOTO H3MEHEHUS
COCTAaBHBIX YacTeW ajpeca, CO3JaHMUS U YHMUTOXXEHHUS OOBEKTOB 3TOrO Kiacca.
Hanucate mporpammy, JeMOHCTPUPYIONIYIO paboTy ¢ 3TUM KiaccoM. [Iporpamma
JTOJKHA

Bapuanr 5

CocraBuTh oOmucaHue Kiacca Mg MNPEACTABICHUS KOMIUIEKCHBIX YHUCEN.
O0ecrnieunTh BBIMIOJHEHUE ONEPAIMA CIIOKCHUS, BBIYUTAHUS W yYMHOXKCHHS
KOMITJIEKCHBIX uncell. HamucaTs mporpamMmy, JEMOHCTPUPYIOIIYIO paboTy € 3TUM
kiaccoMm. [IporpamMma pomkHaA cOAEp)KaTh MEHIO, TO3BOJISIONIEE OCYIIECTBUTH
MIPOBEPKY BCEX METOAOB Kjlacca.

Bapuanr 6

CocraBuTh ommcaHWe Kiacca IS OOBEKTOB-BEKTOPOB, 3a7aBaeMbIX
KOOpJIMHAaTaMU KOHIIOB B TPEXMEpPHOM mpocTpaHcTBe. ObecneunuTts oreparuu
CJIOKEHUSI U BBIUUTAHUSI BEKTOPOB C TMOJYYEHHEM HOBOTO BEKTOpa (CyMMBbI WIH
Pa3HOCTH), BBIYMCIICHHS] CKAJISAPHOTO TPOU3BEACHUS JBYX BEKTOPOB, [JIMHBI
BEKTOpa, KOCHHYyCa yrjia MeXIy BekTopamu. HamucaTte mporpammy,
JEMOHCTPUPYIONIYIO paboTy ¢ 3TUM KkiaccoM. [Iporpamma noymkHa cojepkathb
MEHIO, MMO3BOJISIOIIEE OCYIIIECTBUTH MPOBEPKY BCEX METOJIOB Kjlacca.

Bapuanr 7

1. Cosnate knacc Employee.
*  MOJSL: UM, PAMUNLUSL, OOAHCHOCID, 0AMA POHCOEHUs, 0ama HaAMa Ha
paboty, 3apniama.
* IS IOJIEN Oama poocoenus, dama Hauma UCTI0NIb30BaTh kiacc Data.
2. nons firstName, lastName, position pa3MecTUTh B JUHAMUYECKON MaMATH
(new, delete).
PeanuzoBath KOHCTPYKTOPHI (3 MIT) U JECTPYKTOP
4. Peaqmn3oBaTh MeTOAbI: TIEPEBOJ COTPYJIHHMKA Ha JAPYTYIO TOJDKHOCTD,
MOBBICUTH/TIOHU3UTh  3apIIaTy,  BBIYUCIUTH  BO3pPacT  COTPY/IHHKA,
MOJICUMTATh CTaX pabOThI, B 3aBUCUMOCTH OT CTa)ka MOBBICUTH 3apruiaty (15
aet — 3%, 20 net — 5%, 25 ner — 10%, >= 30 - 15%).
Cosznate 6purany padounx (Maccus u3 5 00bexToB Employee).
6. + cBoe noOaBiICHHE.

(98]

93]

Bapuanr 8
Coznanue kiacca Date. (Hauano Bpemén 1901 ron)

main(){

Date d1, d2, 3, ...
Date d4(1, 1, 2015);
d.setDate(1999, 1, 1);

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

17



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

dl .Print();

dl1.futureDate(10);

d1.next();

dl.pastDate(10);

int k = d1.countDaysBetweenTwoDates(d2);

d1.compareDate(dates[2]);

sort(datesArray, N); // MOKHO MCTIONTE30BaTh OMOIMOTEYHYIO COPTHPOBKY
sort(dates, dates.count); // MO’KHO HCTIOJIB30BATh OMOINOTEYHYIO COPTHPOBKY

}

1. [IpaBuna opopmienus koga (misa C++) -> otuér B (aitne Word

2. IlporpamMma -> TOKyMEHTalUs IO Kjaccy (Ha3Ha4YeHHE KaXKJ0ro 4ieHa
kiacca) B ¢aiine Word

B IIpOrpamMMme:

3. KommeTapum K KaxJaI0My METOTY

4. [Ipoaymats crienupuKaTophl 10CTYyIIA.

5. "lpoOuts" dhyHKIIUM B Ki1acce.

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

10. OOIL. Hacneoosanue u nonumopghusm

Bapuant 7

Onucare knacc Circle, cOOTBETCTBYIOLIYIO OKpPYXHOCTSIM. OKpY>KHOCTb
3amaércd  KOOpJAMHAaTaMHU LEeHTpa U paauycoMm. Onpeaenuts (QyHKIHIO,
IIPOBEPAIONIYI0, MEPECEKAIOTCd JIM JBE OKpYKHOCTU. Hamwmcate mnporpammy,
UCIIONB3YIONYI0 3Ty (yHkuuio. IIpegycmorperb 00pabOTKy MCKIIOUUTEIBHBIX
CUTYyalUu.

Koumponwvnas paooma Ne 1

. B maccuBe Z(N) onpenenuth KOJIUYECTBO MOJIOKUTEIBHBIX YHCEN U YHUCET,
MpUHAJIKAIIMX UHTEpBATY [-7;5.2], Bce OTpUUATENbHbIE YUCIa NEPENUCaTh B
maccus P.

. Hamucare ¢Qynkmuio, KoTopas oOmpeneisier, sBIsSeTCSs JH 3aJaHHas
LEJOYHCIICHHAas: KBaJpaTHas MaTpulia: OPTOHOPMHPOBAHHOW, T.€. TaKOW, B
KOTOPOM CKaJIsipHOE MPOM3BEECHNUE KaXKI0W Maphl Pa3IMuHbIX CTPOK paBHO 0, a
CKJISIPHOE MPOU3BEACHUE KaXXI0U CTPOKH Ha ceOst paBHO 1.

Koumponwvnaa paooma Ne 2

BBoauTCcs TEKCT, HANMCAHHBIM 3arjJaBHBIMU M CTPOYHBIMU JIATUHCKUMH M
pyCCKMMHU OyKBaMH U, BO3MOXKHO, COJAepKamui [udpbl, a TakxKe JIpyTHe

CUMBOJIBI. Texcm COCTOUT W3 €108, Pa3ACISIEMBIX npoberamu W IPYTUMU

OOIIETPUHATBIMUA 3HAKAMU npenuxanusi. BeIBeIUTE Ha dKpaH:

U 3Ty JKC MOCICAOBATCIIBHOCTD CJIOB, YAAJIIMB U3 HEC nO6MOPHbLIE BXOKIACHUA
CJI0OB M 3aMCHHUB BCC CTPOYHBIC 6yKBBI 3arjlaBHbBIMU.

. Bce pazniuunsie cnoBa, ykazaB mocie Kaxaoro u3 HuX (B CKOOKax) uucio ero
BXOKJICHUU B TEKCT.
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Koumponwvnas paooma Ne 3
Onucatb ctpykTypy ¢ uMeneM STUDENT, coaepxaliyto cieayroumue nos:
. dbaMunusi 1 THUIU AL
. HOMEp TPYIIIbI;
yCIHEeBaEMOCTh (MacCUB U3 ISITH SJIEMEHTOB).

HanucaTte mporpaMmy, BBITIOJHSIONIYO CIEAYIOIINE ACHCTBHUS:

. BBOJI C KJIABHATypbl JTaHHBIX B MAaCCHUB, COCTOSIIMN U3 HECATH CTPYKTYP
tunia STUDENT; 3anucu AODKHBI OBITH YHOPSAIOYEHBI IO BO3PACTAHUIO
cpemHero 0aia;

. BBIBOJI Ha JUCIUICH (aMUIM W HOMEpPOB TPYII ANl BCEX CTYJEHTOB,
UMEIOIINX OLEHKH 4 W 5; ecau Takux CTYJAEHTOB HET, BBIBECTH
COOTBETCTBYIOILIEE COOOLIEHUE.

BOHpOCI)I AJIH KOHTPOJIbHBIX TECTOB H CAMOKOHTPOJIA

1. Yto omnpenenser knacc? Uem o0nuuaercs kiacc oT 00bekTa?
Knacc onpeznenser noyip30BaTeNbCKUi TUI: ONMCAHNUE JAHHBIX U onepanuil Hag HUMH. OOBEKT -
9TO KOHKPETHBIN 3K3EMILISP Kacca CO CBOUM COCTOSIHUEM.

2. MoHO 11 00BABIIATE MacCUB O0BEKTOB? A MaccHUB KJ1accoB?
Ha. Her. Tonbko B MeTanmporpaMMupoOBaHum. boost::tuple

3. Pa3zpemraercs 1 0OBABIATH yKa3aTellb Ha 00BEKT? A yka3aresb Ha Kiacc?
Ja. Her.

4. JlomyckaeTrcsl I TiepeaBaTh OOBEKTHI B KA4eCTBE MMapaMeTpOB, M KaKMMH criocobamu? A
BO3BpAIllaTh KaK pe3yyibTaT?

IIo CCBUIKE, 110 YKa3aTCIIt0. BOSBp&H.IaTL Takxe. [1o 3HaueHuIo nepezlaéTc;I KOIHUsS 00BEKTA.

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

6. SIBnsieTcs U CTpyKTypa KiaccoM? YeM Kitacc OTJIIMYAETCS OT CTPYKTYpPhI?
Ha. ITo ymosqanuio B Kjlacce Bce Mouis private

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

8. OOBsACHUTE NPUHIUI UHKATICYIISIIIUH.
CoxkpeITHE AeTaneil pean3anyi.

9. YUto Takoe KOMITO3UIUS?
Hcnonk3oBaHne 00bEKTa OJJHOTO KJIacca B KA4eCTBE OIS APYToTo.

10. JI7s1 uero uCnonb3yroTCs KIt04YeBbIe cioBa public u private?
st onpenenenust 00JaCTH BUTUMOCTH.

11. MoXHO 71 KICTIONTb30BaTh KJIFOUYEBbIE clIoBa public u private B cTpykType?

Ja.
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12. CymecTBylOT JM OTrpaHMYEHHUsS Ha HCMoOJb30BaHWe public m private B kiacce? A B

CTpyKType?
Her. Her.

13. O6s3aTenbHO M 1e7aTh T0JI Kilacca MPUBATHHIMU?
Her.

14. Yto Ttakoe meton? Kak BeI3pIBaeTCSI METOT?
Merton - 3T0 pyHKIMS, ONpeeIéHHAs B KJIacce.
Ecnu cratndeckuii, TO BBI3BIBAETCS IS KJIACCA, €CIIM OOBIYHBIN - TO II1 00BEKTa KiIacca.

15. Moxet 1 MeTo]] OBITh IPUBATHBIN?

Ha.

16. Kak ompenenuTh METOJI HEMOCPEACTBEHHO BHYTpHM Kiacca? A BHe kiacca? Yem stu
OIpeeNICHUs OTINYAIOTCS?
class A{ void method x{}};

17. MoxHO B MeTOJjaX MPUCBaNBaTh MapaMeTpaM 3HAYEHUS 10 YMOITYAHUIO?
Ja. CymecTByrOT JONOJIHUTEIbHbIE OTPAHUYEHUSI.

18. Uto 0003HAaYaEeTCs KIIFOYEBBIM CJIOBOM this?
Vkazartenb Ha 00BEKT, KOTOPBI BBI3BaJ METO/I.

19. 3auemM HYKHBI KOHCTaHTHbIE MeTObI? UeM oTIu4aeTcs: onpe/eieHie KOHCTAaHTHOTO MEeToAa
OT 0OBIYHOT0?

YroObl MPEIOTBPATUTH CIyYaHOE M3MECHEHUE AHHBIX BHYTPH METOJA U MOKa3aTh, YTO METOJ
HE MEHSIET COCTOSHHE KJ1acca.

20. MoxeT M KOHCTAaHTHBIM METOJ BBI3bIBATHCS JJIsi OOBEKTOB-NEPEMEHHBIX? A OOBIYHBIN
METOJ — JAJIs1 00bEKTOB-KOHCTAHT?
Ha. Her.

21. OOBsicHUTE IPUHITUT TOJIUMOpHU3Ma.

Bo3MoxxHOCTE paboTaTh ¢ 00BEKTaMH Pa3HBIX KIIACCOB OJMHAKOBBIM 00Pa30M.

[Tonnepkka pa3IU4HOIO MOBEACHUS POJCTBEHHBIX KIJIACCOB, MPEIOCTABISIEMOTO Yepe3 eAUHbIN
uHTepdeiic 6a3oBoro kiacca.

Ectp cTatnueckuii - Ha sTane kommwisiiun. [1labmonsl, neperpyska GyHKINA U ONIEPATOPOB.
Ectb nunamuyeckuit - BuUpTyanbHble (YHKIUU. TOYHOE 3HAUEHUE OMEpaliil OMpeeNseTcs
00BEKTOM JIJIs1 KOTOPOI'O OHA BHI3bIBAETCS.

22.Yrto OyneT HamevyaTaHo B pe3yibTaTe padOThl CAeAyoIel nmporpaMMbl Ha Cu++?
class X {
public:
virtual void () {cout << "X::f\n"; g(); }
void g() { cout << "X::g\n";}
s
class Y : public X {
public:
void f() { cout <<"Y::f\n"; }
void g() { cout <<"Y::g\n"; f();}
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class Z : public Y {
public:

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

¥
void P(X*px,Y *py) {

px->f(); px->g(); py->10); py->g();
delete px; delete py;

int main() {

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

return 0;

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmauuu

[Inanupyemslit
0o0pa3oBaTeNbHbII pe3ynbTarT
(KOMIIETEHITU S, UHIUKATOP)

Tumnossie KOHTPOJIbHBIC 3aJIaHUs

KpI/ITepI/II/I OLICHHBAHUA U IIKaJla
OLICHUBaHUA

YK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTHYECKHUM aHAIIN3 U CUHTE3
uH(pOpMaLUH, IPUMEHATh
CHCTEMHBIN TIOJXOJT JJIsI
peIIeHus MOCTAaBICHHBIX 3a7a4
VK-1.1 Ananuzupyem saoauy,
evi0ends ee bazosvie
cocmasnaowue

VK-1.2 Onpeoensiem,
unmepnpemupyem u
pandicupyem ungopmayuro,
mpebyemyro 0 peuleHus
nocmaenenHol 3a0auu

YK-1.3 Ocywecmensem nouck
uHopmayuu 01 peutenus
nocmasnenHou 3a0ayu no
PA3TUYHBIM MUNAM 3anpoco8
VK-1.4 IIpu obpabomke
ungopmayuu omauyaem
Gaxmvl om MHeHull,
unmepnpemayuti, OYeHox,
dopmupyem cobcmeenHvlie
WMHEHUS U CYHCOEHUS,
apaymeHmupyem ceou 6b1800bl
U MOYKY 3peHus

VK-1.5 Paccmampusaem u
npeonazaem 603MONACHbIE
6apUAHMbL PeUleHUs
nOCmaeneHHou 3a0ayu,
OYeHUBas ux 00CMOUHCM8a u
HedoCmamku

1. [Tapagurmsl
MPOrpPaMMHUPOBAHUS, UX
ocobeHHocTH. CTpyKTypHOE
[IPOrpaMMHUPOBAHHUE.
[Ipouenypuoe
nporpamMMmupoBanue. MoayiapHOe
nporpamMmmupoBanue. OObEeKTHO-
OpPUEHTHPOBAHHOE
IPOrpaMMHUPOBAHHUE.
@YHKIIMOHAIBHOE
nporpaMmupoBanue. Jloruueckoe
MPOTPaMMUPOBAHUE.
0O600611eHHOE
MPOTPaMMUPOBAHUE.

(VK-1.2, VK-1.3, VK-1.4)

2. Tunel maHHEBIX B S3b1ke CH++.
Pasmeps! nanubix. IIpumepsr.
[lepemennbie. KOHCTaHTHI.
[Ipumepsl. SIBHOE U HESIBHOE
mpeoOpa3oBaHKEe THUIIOB.
OObsiBIEHNE IEPEMEHHBIX U
KOHCTaHT B s13bike Cu. O6macthb
BHUJINMOCTH TIEPEMEHHBIX U BpeMs
JKU3HU 00BEKTOB. JIOKanbHbBIE U
r100aabHbIE IEPEMEHHBIE.
[lepemeHHBbIE, KIacChl MAMSTH.
CTaTudyecKkoe, aBTOMaTUIECKOE 1
TMHAMHUYECKOE pa3MeIleHNe
maHHbIX. OCOOEHHOCTH U
pazIuyusl.

(VK-1.1, VK-1.2, VK-1.3,

Hmeemces nonnwiil
aHanus 3a0ayu, nPeonoN’ceH
BEPHULLL ANCOPUMM PEeUUeHUs.
3a0a4u, NPUBeOeHo NOJHoe
6epHOe peuieHue 3a0ayl,
sKIOUAlOWee NPAGUNIbHbII
omeem

— 10— 12 6annos

Hmeemcs noanwvii
aHanu3z 3a0ayu, npPeonoNHceH
BEPHBIIL ANCOPUMM PEeUleHUS
3a0a4u, NpuUBeoeHo peuleHue
3a0ayu, HO NOIy4eH
HEeNnpasUIbHbIlL OMEem u3-3a
apugmemuueckoii /
peuieHue HedoCmamouHo
obocnosano / 6 peulenuu
UMEIOMCs TUUHUE U
HegepHble 3anucu, He
omoeJieHHble OM peueHUs —
8 -9 6anna

Henonnotii ananus
3a0ayu, npeoylodCceH epHbllL
aneopumm peuleHus 3a0ay,
HO UMeemcsl 6epHoe
peuieHue Tub 4acmu
3a0a4u U3-3a 102U4ECKOLl
owuoky — 5 — 7 bannos

He coomeemcmeyem
mpebosanusam,
U3TIOHCEHHBIM BbLULE

—0 -4 6annos
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VK-1.5)

3. CupoeKTupyiTe U peanuzyire
kiacc Data.
(VK-1.1, VK-1.5)

4. Ctpoku B ctune C. Tlonstue
cTpoku. MHuImManm3anus cTpok.
OyHKIMH 11 pabOTHI CO
ctpokamu. [Ipumepsr.

(VK-1.4)

OIIK-1 CniocobeH mpuMeHsITh
(dyHIaMeHTalIbHbIE 3HAHMUSI,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTUYeCKUX U (MIJIH)
€CTECTBEHHBIX HayK, U
WCIIOJIb30BaTh UX B
npodeccuoHanbHOM

e TEIIEHOCTH

OIIK-1.1 Ocywecmensem
omoop meopemuyeckozo u
NPAKMUYecKo2o mamepuand
OIIK-1.2 Pewaem munogvle
3a0ayu 6 pamKkax
npogeccuonanvrol
OesimenbHOCmU

OIIK-1.3 Hcnonvzyem
pasiuyHvle Memoobl U npuembsl
peuienus 3a0ay
npogeccuonanvrol
oessmenbHOCmuU

1. ITapagurmel
MpOrpaMMHUPOBaHUS, UX
ocobeHHocTH. CTPYKTypHOE
[IporpaMMHUpOBaHUE.
[Ipouenypnoe
nporpamMmmupoBanue. MoiynbHOe
nporpammupoBaHue. OObEKTHO-
OPUEHTHUPOBAHHOE
MPOrpaMMHUPOBAHUE.
DYHKIMOHAIBHOE
MporpaMmupoBanue. Jloruueckoe
MporpaMMHUpOBaHUE.
O06o001meHHoe
MporpaMMHUpOBaHUE.

(OIIK-1.1)

2. Tunel maHHEBIX B S3b1ke CH++.
Pasmeps! nanubix. IIpumepsr.
[lepemennbie. KoHCTaHTBHI.
[Ipumepsl. SIBHOE U HESIBHOE
mpeoOpa3oBaHKEe THUIIOB.
OObsiBIEHNE IEPEMEHHBIX U
KOHCTaHT B s13bike Cu. O6macthb
BUJINMOCTH TIEPEMEHHBIX U BpeMs
JKU3HU 00BEKTOB. JIOKanbHbIE U
r100aabHbIE IEPEMEHHBIE.
[lepemeHHBbIE, KIacChl MAMSTH.
CTaTudyecKkoe, aBTOMaTUIECKOE 1
TMHAMHUYECKOE pa3MeIleHNe
maHHbIX. OCOOEHHOCTH U

pa3jinuu.
(OIIK-1.1)

3. CupoeKTupyiTe U peannu3ynTe

HUmeemcs nonnwiii
aHanu3z 3a0ayu, nPeonoNHceH
8EPHbIIL ANCOPUMM PeUleHUs
3a0a4u, NpuBedeHo NOJHoe
8epHoe peuieHue 3a0ayl,
BKIIOYAIOWEee NPABUTLHBIL
omeem:

12— 14 6annos

HUmeemcs nonnwiii
aHanu3z 3a0ayu, nPeonoNHceH
8EPHBIIL ANCOPUMM peUleHUs
3a0a4u, NpuBeoeHo peuleHue
3a0ayu, HO NOIy4eH
HEeNnpasuibHblil 0meem u3-3d
apugmemuueckoii /
peuienue HedoCmamoyHo
obocnosano / 6 peulenuu
UMeomces IUHue Ui
HegepHble 3anucu, He
omoeneHHble Om peuleHus —
9—11 banna

Henonnwii ananuz
3a0ayu, npeoylodCceH epHbllL
aAneopumm peuleHus 3a0a4u,
HO UMeemcsl 6epHoe
peuienue Tulb Yacmu
3a0a4u u3-3a 102U4ecKou
owubku — 5 — 8 oannos

He coomeemcmeyem
mpebosanusam,
U3TIOJNCEHHBIM 8blULE

— 0 -4 6annos
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kiacc Data.
(OIIK-1.2, OIIK-1.3)

4. Ctpoku B ctiiie C. Tlonsarue
CTpOKU. MHNImanu3anus CTpoxk.
OyHkuK U1 paboThl CO
crpokamu. [Ipumepsl.
(OIIK-1.1, OIIK-1.2, OIIK-1.3)

OIIK-4 CniocoGeH pemiathb
3aa4n MpoQeccCHOHATBHON
eI TEIbHOCTH C
HCIIOJIb30BaHUEM
CYIIECTBYIOIINX
MH(OPMaLMOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TpeOOBaHHI
MH(pOpMaLOHHON
0e30MacHOCTH

OIIK-4.1 Ombupaem
meopemuyecKuli Mamepuai 8
oonacmu UKT ona pewenus
npogheccuonanbHulx 3a0au
OIIK-4.2 [Ipumensem
co8pemenHbie Memoobl coopa
u npedcmaegnerus OaHHbLX
OIlIK-4.3 Yyumvieaem
mpeboaHus
UHOpMayUoHHOU
bezonacnocmu npu peueHuu
npogheccuonanbHuLx 3a0ay

1. ITapagurmel
MpOrpaMMHUpPOBaHUs, UX
ocobeHHocTu. CTpyKTypHOE
[IporpaMMHUpOBaHUE.
[Ipouenypnoe
nporpamMmmupoBanue. MoiynbHOe
nporpammupoBaHue. OObEKTHO-
OPUEHTHUPOBAHHOE
MPOrpaMMHUPOBAHHUE.
DYHKIMOHAIBHOE
MporpaMmupoBanue. Jloruueckoe
[porpaMMHUpOBaHUE.
O06001IEHHOE
[porpaMMHUpOBaHUE.

(OIIK-4.2)

2. Tumnbl gaHHBIX B si3bIke CH++.
Pasmeps! nanHbiX. IIpumepsr.
[TepemenHbie. KOHCTaHTHI.
[Ipumepsl. fSIBHOE U HEABHOE
peoOpa3oBaHNEe TUIIOB.
OOBsBICHNE IEPEMEHHBIX U
KOHCTaHT B s3bIke Cu. O6nacthb
BUJUMOCTH IIEPEMEHHBIX U BPEMS
JKU3HU 00BEKTOB. JIokanbHbIE U
rio0ajibHbIe IEpEMEHHBIE.
[lepemeHHBIE, KIacChl TaMSTH.
Cratndeckoe, aBTOMaTUYECKOE U
TIMHAMHWYECKOE Pa3MEIECHHE
naHHbIX. OCOOEHHOCTH U
pazIuyus.

(OIIK-4.1, OIIK-4.2)
3. CripoeKkTupyiTe U peanu3ynre
kiacc Data.

OIIK-4.1, OTIK-4.3)

4. Ctpoku B ctune C. Tlonstue

CTpOKH. MTHNImanu3anus CTpoxk.

. Ilonno u npasunvho
OaHbl Omeemuvl HA 8cCe
nocmasieHHvle 60NPOCyhl,
npugedeHvl HeobxXoouMble
npumepwvl, CmyoeHm
NOKA3bl8aem NOHUMAHUE
uznazaemozo mamepuana

— 12— 14 6annos

. Ilonno u npasunvHo
OaHbl Omeembvl Ha 8cCe
nocmasieHHvle 60NPOChl,
npusedeHvl npumepbl,
O0OHAKO UMEIOMCH
HEeMOYHOCMU, 8 YeloM
cmyoeHm nokazvleéaem
NOHUMAHUE U3YUEHHO20
mamepuana

—8—11 b6ana

. Omeem 0an 6 OCHOBHOM
NPABUILHO, HO
Heo0oCmamo4yHo
apeymMeHmupo8aHvl 8bl800bl,
npusedeHvl He ce
HeobXo0uMvle npumepbsl

— 4 — 7 bannos

. anvl HegepHble
omeemul Ha NOCMAB/IEHHbIE
80NpPOCH

— 0 - 3 bannos
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OyHKIMH 11 pabOTHI CO
ctpokamu. [Ipumepsr.

OIIK-5 Cnocoben
paszpabaThIBaTh AJITOPUTMBI U
KOMIIBLIOTEPHBIC TIPOTPAMMBI,
MIPUTOTHBIC IS
MPAKTUIECKOTO IPUMEHEHUS
OIIK-5.1 Ananuzupyem
cyuecmayrouue aneopummol u
MemoObl NPOCPAMMUPOBAHUSL
0J151 peueHuss MUnogvlx 3a0ay
NPUKIAOH020 XapaKkmepa
OIIK-5.2 [Ipumensem
uzeeCmHbvle anleopummbvl u
Memoovl NPOCPAMMUPOBAHUS
0J151 peueHuss MUnoBvlx 3a0ay
NPUKIAOH020 XapaKkmepda
OIIK-5.3 Hcnonv3yem
paznuunble Memoovl U
npuemvl, papabamoleéaem
an2oOpuUmMmMbvl U KOMNbIOMEPHbIE
npocpammul, NPpUeoOHble 05
NPAKMULeCcKo20 NPUMEHeHUs

1. [Tapagurmsl
POrpaMMHUPOBAHUS, UX
ocobeHHOocTH. CTPYKTypHOE
[IPOrpaMMHUPOBAHHUE.
[Ipouenypnoe
porpaMMupoBanue. MoayiabHOe
nporpammupoBanue. OObEeKTHO-
OpUEHTUPOBAHHOE
[IPOrpaMMHUPOBAHHUE.
OYyHKIIMOHATBHOE
[porpammupoBanue. Jloruaeckoe
IPOrpaMMHUPOBAHHUE.
O60611eHHOE
POrpaMMHUPOBaHUE.

(OIIK-4.2)

2. Tunel 1aHHBIX B A3bIKe C++.
Pasmeps! nanubix. IIpumepsr.
[Tepemennbie. KoHCTaHTHI.
[Ipumepsl. SIBHOE U HESIBHOE
peoOpa3oBaHKE THUITOB.
OObsiBIIEHNE IEPEMEHHBIX U
KOHCTaHT B s13b1ke Cu. O0acTh
BUJIUMOCTH MIEPEMEHHBIX U BpeMs
JKU3HU 00BbEKTOB. JIOKaNbHBIC U
r100abHbIE IEPEMEHHBIE.
[lepemeHHBbIE, KIacChl MAMATH.
CraTndeckoe, aBTOMaTHYECKOE U
TMHAMUYECKOE pa3MeIlEeHUE
maHHbIX. OcoOEHHOCTH U

pa3jinuus.
(OITK-4.1, OITK-4.2)

3. CpoekTupyiTe U peanuzynre
knacc Data.
OIlK-4.1, OIIK-4.3)

4. Ctpoku B ctuse C. Tlonstue
cTpoku. HUIMamu3amnms CTpoxK.
OyHkuMK U1 paboThI CO

cTtpokamu. IIpumepsr.

Ilonno u npasunvho
O0amnvl omeemuvl Ha 6ce
NOCMAGNIeHHbLE BONPOCDHL,
npusedeHvl HeobXooumble
npumepbul, CMmyoeHm
NOKa3vleaem NOHUMAHUe
usnazaemo2o mamepuana

— 12— 14 6annos

Ilonno u npasunvho
OaHbl Omeemvl Ha 8Ce
noCcmasieHHvle 60NPOCyhL,
npusedeHvl npumepbsl,
0OHAKO UMEIOMCSL
HEeMOYHOCMU,; 8 Ye/lOM
cmyOeHm noKazvleéaem
NOHUMAHUE U3YYEeHHO20
mamepuana

— 8~ 11 6anna

Omeem 0an 8 OCHOBHOM
NPAsUIbHO, HO
HeOd0CmMamoyHo
apeymeHmupo8ansl 6b1600bl,
npueeoenvl He 8ce
Heobxo00uMmvle npumepbl

— 4 —7 bannos

Janvl HeepHble
omeemvl Ha NOCMABIICHHbLE
80NPOCHL

— 0 - 3 6bannos

V. YueOHO-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 00ecrieueHre JUCHUIINHbI

1) Pexomennyemas iureparypa

a) OcHOBHas JjUTEpaTypa:
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1. [TaBmoBckas, T. A. IIporpaMmupoBaHHE Ha SI3bIKE BBICOKOrOo ypoBHA C# :
yuebHoe mocodue / T. A. IlaBmoBckas. — 3-e¢ u3zn. — MockBa : MHTEepHET-
YuuBepcuter Mudopmanmnonnsix Texuonoruvi (MHTYUT), Ait [Iu Ap Menua,
2021. — 245 c. — ISBN 978-5-4497-0862-5. — TekcT : 3JEKTPOHHBIN //
OnekTpoHHO-OnOnoreunass cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/102051.html

2. OO0BEKTHO-OPUEHTHPOBAHHOE TMporpamMMmupoBanue Ha C++ : yuebnuk / U. B.
bapanosa, C. H. bapanos, U. B. baxxenosa [u ap.]. — Kpacnospck : COVY, 2019.
— 288 c¢. — ISBN 978-5-7638-4034-6. — Tekct : snexTpoHHbIA // JlaHb :
ANEeKTpOHHO-OuOIMoTeunas cucreMa. — URL: https://e.lanbook.com/book/157572

3. 3otkun, C. II. TlporpammupoBaHue Ha si3bike BbICOKOro ypoBHs C/CH+ :
koncnekT nekiui / C. I1. 3otkuH. — 3-e u3n. — Mocksa : MUCHU-MI'CY, ODBC
ACB, 2018. — 140 ¢. — ISBN 978-5-7264-1810-0. — TexcT : 3l€KTpOHHBIH //
OnekTpoHHO-OMOnoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/76390.html

0) lonoiHUTEIbHAS JIUTEpaTypa:

1.CxBopuoBa, JI. A. OOBEKTHO-OPHUEHTUPOBAHHOE MPOTrPAMMHUPOBAHUE Ha SI3bIKE
C++ : yuebnoe nocodue / JI. A. CkBoprioBa. — Mocksa : PTY MUPDA, 2020. —
246 c¢. — Tekcr : aneKkTpoHHbIN // JIaHb : 3IEKTPOHHO-OUOIMOTEYHAsl cUCTEMA. —
URL.: https://e.lanbook.com/book/163862

2) Ilpoepammnoe obecneuerue

Google Chrome oecruiatHoe 110

Annexc bpaysep oecmuiatnoe 110

Kaspersky Endpoint Security 10 |akT Ha nepenauy npas [1K545 ot 16.12.2022
MHoT0o(yHKIIMOHABHBIN oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecruiatHoe 110

3) Cospemennvie npogheccuonanvhvie 0aszbl OAHHBIX U  UHGOPMAYUOHHDBIE
CNpABOUHbBIE CUCTIEMbL

Bua undopmanuoHHoro pecypcea,
Ne HANMEHOBaHHE
n/n UH(POPMALMOHHOT'O Anpec (URL)
pecypca
1 9BC «ZNANIUM.COM)» https://znanium.com/
2 ObC «IOPAUT» https://urait.ru/
3 IBC «Vuuepeurerckas https://biblioclub.ru/
OnOJIMOTEKA OHJIAH)
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https://e.lanbook.com/book/157572
https://www.iprbookshop.ru/76390.html
https://e.lanbook.com/book/163862
https://biblioclub.ru/

4 OBbC IPR SMART http://www.iprbookshop.ru/

5 OBbC «JIAHb» http://e.lanbook.com

6 OBC Tel'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru

Pecypcel nu3narennbctBa Springer

8 Nature http://link.springer.com/
9 CIIC Koncynbrantlntoc (B cetu
TeI'Y)

VI. MeTtoaudyeckue MaTepHajbl I O0yYAOIIUXCA 10 OCBOCHHIO
JTUCIHHUILINHBI
Y4eOHas nporpamma

Pa3gea 1. CTPYKTYPHOE IPOI'PAMMUWPOBAHUE

Tema 1.1. OBIIUE INTPUHIUIIBI IOCTPOEHUA U UCTIOJIB3OBAHMUA A3bl-
KOB ITPOI'PAMMMUWPOBAHUA

DOBOJIIOLUS  APXUTEKTYPbl IMPOrpaMMHOro olecrneueHus. Teopernyeckue MpoOIeMbl
pa3paboTKU S3BIKOB IporpammupoBaHus. Mcropus s3bIKOB mnporpammupoBanus. OOmue
IIPUHLIMIIBI [IOCTPOEHUS U UCIIOJIB30BAHUS A3BIKOB IPOrpaMMUpOBaHusl. CUHTaKCHC U CEMaHTHKa
A3plka nporpammupoBaHusd. CpexncrBa onucanus JaHHbIX. CpencrBa ONMCaHUsA JEUCTBHM.
Cranpaptel  sA3bIKOB mporpammupoBaHus. C++ M DNOANEpKKA OCHOBHBIX IapajiirM
OpOrpaMMHUPOBAaHUSl —  HMMIIEPAaTUBHOM, MOJYJIbHOM, OOBEKTHO-OPUEHTUPOBAHHOM MU
00006mmenHoi. O630p s3bikoB nporpammupoBanus C u C++. Ctpykrypa mporpamMmbel Ha C u
C++. bubaunotexu nporpamm u knaccoB. Ctangaptable 6uOanotexku C u C++. CoBpeMeHHbIe
UHTETPUPOBaHHbIE Cpelbl pa3paboTku mnporpamMMm. HMHTerpupoBaHHas cpeaa si3plka CHt.
Komanasl meHto o6osnouku. C++. YcraHoBka pexxumoB pabotel B cpene C++. I'papuueckuit
uHTepdeiic momp3zoBarens. Komnwmsamus nporpammbl.  MakpooOpaboTka MpOrpaMMBbl.
I[Tpenpornieccop, TMPEKTUBHI Mpernpoleccopa (Makpockl). Mcnonb3oBaHue MakpocoB.

Tema 1.2. JEKCUYECKHE OCHOBBI C++. TUIIBI 1 OB BABJIEHUA

Andasur u nexkcembl. MneHTndukatopsl M KiIroueBble ciioBa. [IpocTpaHCTBO HMMEH.
Omneparopsl u onepauuu. Pazpenurenn. Bsox u BeiBog B C um C++. Maremarudeckue
Bbruncienus B C u C++.

Cpencrta onucanus gaHHbIX. DyHIaMEHTaIbHbBIE TUIIBI — JIOTUYECKUI TUII, CAMBOJIbHBIC
TUTIBI, 1EJbIe THUIIbI, THUIBI ¢ IutaBatomed Toukod. Tum void. Tumsl, ompeaensemsbie
nonp3oBareneM. Ykazatend. MaccuBbl. Ccebuiku. OObsiBieHus U ompeneneHus. lmeHa.
Koncrantel. Munnuanuzanusa. Kmaccel maMartu, kKiaccUpUKanus IMEPEeMEHHBIX IO Kilaccam
aMsTH.

Tema 1.3. OIIEPATOPBI U UHCTPYKIUU C++

CpenctBa onucanus aevictBuil. O0630p ctaHAapTHBIX onepatopoB. MHcTpykuuu s3bika C
/ C++. Omneparop-BbipaskeHue. bioku, cocTaBHOW omeparop. YHpaBlOIIME OMNEepaTOpHI.
Omneparops! 1ukia. [Ipumepsr 1 ocobeHHoCTH Hcnonb3oBaHusa. CoctaBHble TUIIBI si3bika C/CH+:
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Maccussl, CTpykTypsl (struct), O6benunenus (union), [lepeuncisiembie Tumel (enum), butoBsie
nosist. Oneparop typedef.

Tema 1.4. YKA3ZATEJIN U MACCHUBBI

[MamsaTe. Onucanue NaHHBIX KaK HHCTPYMEHT paclpeiesieHUuss NaMsITH U KOHTPOJIs
00paboTKM JaHHBIX. YKazarenu U aapecHas apudmeruka. Knaccudukanums ykazaTenei.
VYka3zarenu Ha 00bekThl. Omepanuu Haj yka3aTedasMu. MaccuBBI U yKaszaTenu. YKazareiau U
KOHCTaHTHI. YKa3zarenu Ha pyHkuuu. Otnamuukd. OTiIaauuK HHTETPUPOBaHHOM cuctembl C++.
Crpoku. CTpokoBasi KOHCTaHTa, BBOJI CTPOK C KJIaBHATYpbl, CTaHJapTHbIE (PYHKUIUU AJI1 CTPOK.
MaccuBbl CTPOK, MAaCCHB yKa3aTeleH.

Tema 1.5. DYHKLIUN

Odopmrnenue nporpammbl B Buae GyHkIuu. OObsiBiIeHUs U onpeaenenus GQyHkuui. Mms
GyHKIMHA, CIUCOK (OPMAIBHBIX IMapaMeTpoB (PYHKIUHU, Telo (PYHKIUMH, 001acTh JEHCTBHS
dbyakuun. BezoBel Gynkiuit. Aprymentsl Gynkiuu. [lepenaya dakt mapamerpoB B GyHKIIHIO,
nepegaya MacCHMBOB B (DYHKIHWIO. APryMEHTBHI MO YMOJYAaHUIO. YKa3zaTenu Ha (QYHKIHIO.
Pexypcusnbie ¢pynkiun. BerpanBanue Gynkuwmii. [leperpyska QpyHKimii.

Tema 1.6. ®ANJIBI

@aiinpl MPSAMOro JOCTYIA, PEeKuUM paboThl B (aiinax mpsmMoro goctyma. Daitnbl
MOCIIEA0BATENBHOIO JOCTYIA, OMepaluu AOCTyna K sjaemeHTaMm (aiina. IloTokoBwie ¢aiiibl,
BBOA-BBIBOA B (haiioBbix moTokax. OOpabotka ¢aiinos. JlupexkTuBbl ¢GopMaTHOro BBOJA-
BBIBO/JIA.

Tema 1.7. OGPABOTKA UCKJIIOUEHUI

O6pabotka uckintouenuit. OOHapyxeHue omudok u 00padboTka c6oeB paboThl MPOrpaMM.
Omneparopel try, catch, throw kak cpencTBo 00pabOTKH UCKITIOUUTEIBHBIX CUTYAIIUHA.

Pazzea 2. OCHOBbI OFBEKTHO-OPUEHTUPOBAHHOM ITAPAJIUT MBI

IMPOI'PAMMMPOBAHUSA HA C++

Tema 2.1. OBPBEKTHO-OPUEHTUPOBAHHOE INPOI'PAMMHWPOBAHHUE U
C++

ApXUTEKTypa CHUCTEMBI — CTPYKTYpPBl KJIacCOB U OOBEKTOB cucTeMbl. OOBEKTHO-
OpUEHTHUPOBAHHOE TMPOTpaMMHUpPOBaHUE. OBOMIOLHUA O0BbEKTHOW Moaenu. OOBEKTHO-
OpUEHTUpPOBaHHAs JeKoMIo3uius. [IpuHIUNBl OO0OBEKTHOM MoAenu — abcTparupoBaHHE,
WHKAICYMSALUSA, MOAYIbHOCTh, HEPAPXUYHOCTh, TUMHU3AIUS. AOCTpAaKTHbIE THIBI JaHHBIX:
WHKAICYSALUs, CIenu(UKAIs, pealn3alrs, napaMeTpu3amus, Ki1accbl 1 00beKThl. [IpuHIMIbI
peanu3anuu aOCTPAKTHBIX THIOB JaHHBIX — WHKATICYJISIUS, HACTEA0BaHNE U TTOJUMOPPU3M.

Tema 2.2. KITIACC — ABCTPAKTHBIN TUIT JAHHBIX

Krnacc kak pacmupeHue moHSATHS CTPYKTypbl. OOmacTh AeMCTBHs Kiacca M JOCTYI K
yneHam kinacca. OtneneHue uHTepdeiica oT peanusanud. YMpaBieHHE IOCTYIOM K 4YiIeHaM
knacca KoHCTpykTOpHI, AecTpykTopbl. CrenudukaTopsl 10CTyna — COOCTBEHHBIN (3aKpBITHIN),
OOIIeIOCTYIHBIN (OTKPBITHIN) W 3alUIICHHbIH. KOMIIOHEHTHBIE JaHHbIE W KOMIIOHEHTHBIC
¢dbyskun. CTaTuyecKkrue KOMIOHEHTHI Kilacca. YKa3aTelld Ha KOMIIOHEHTHI kKiacca. OmnpeneneHue
KOMIIOHEHTHBIX (YHKIUH. Yka3aTens this. J[pykecTBeHHbIE KOMIIOHEHTHI KJIacca.

Tema 2.3. HEPET'PY3KA OIIEPATOPOB, KOIIMPOBAHUE n
MMPEOBPA3OBAHUE

OOmue TPUHLMUIBI MEeperpy3Ku omepatopoB. OmnepartopHble (QyHKIWH. buHapHBIE U
yHapHble omepaTophl. [IpemompeneneHHblii cMbicn omepatopoB. Oneparopbl U THUIIBL,
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ompezenseMble  moib3oBatesnieM. OmepaTopsl B IpocTpaHcTBax  uMeH. Ileperpyska
KOHCTpyKTOpa. KoHCTpykTOp 1o ymosuanuto. KoHcTpykTop KomupoBaHus. KoHCTpykTOp
npeobpaszoBanus. Oneparopsl npeodpazoBanus. Jpy3ps Kiacca.

Tema 2.4. IPOU3BOJHBIE KJIACCHBI

HacnenoBanue kinaccoB. bazoBbie 1 Mpou3BoIHbIE KJIACChl. KOHCTPYKTOPBI MPOU3BOAHBIX
kiaccoB. Mepapxum kmaccoB u 0o0bekToB. OnuHOYHOE HacieAoBaHHe. MHOXKXECTBEHHOE
HACJIEJOBaHUE U BUpPTyajbHble O0a30Bble Kiacchl. [lomumopdu3m BpeMeHH BBIIOJHEHUS
(nuHamMuveckuii nonumopdusM). Bupryanbable QyHKIMU. AOCTpakTHbIE Kiacchl. Mepapxum
KJIAaCCOB U aOCTpaKTHbIE KJacchl. BioxeHHbIE U JIOKaIbHBIE Kilacchl. IHTErpupoBaHHas cpeja.
["'eneparopsl Ko/ IPUIIOKEHU.

Paznen 3. OCHOBBI OBOBIIIEHHON IMAPAJIUT'MBI
MMPOI'PAMMMUPOBAHUS HA C++

Tema 3.1. IIABJIOHBbI KAK HOAAEPKKA OBOBHIEHHOI'O
IMPOI'PAMMMUPOBAHUSA

[a6nonsl. Omnpenenenue madnoHoB (ynkuuid. I[lapameTpbl mabmoHOB (QYHKUIUH.
BriBenenne Tuma mapameTpoB mablioHa MO TUIIAaM apryMEHTOB MPU BbI30BE (DYHKIIHUU.
[lepeonpenenenue mabdnoHoB ¢yHkuil. Onpenenenue mabIoHOB KiaccoB. [lapameTpbl
11aba0H0B kiaccoB. Co3anue 0ObEeKTOB 1O I1adnoHaM. BriroueHrne KOHCTPYKTOPOB B 1Ia0JI0H
byuknun. [lapamerpuzanus u HacienoBanue. [lomumoppusM BpeMEHH KOMITHIISIUU
(mapaMeTpuyecKuii MoauMopdu3m).

Tema 3.2. UCIIOJIb30BAHUE ITAPAMETPU30OBAHHBIX KJIACCOB

Orpanuuennsle (3amuiieHnbie) MaccuBbl. Ouepenu. Ctexu. CBsi3HbIE CIUCKU. buHapHbIE

JIEPEBbSL.
Tema 3.3. OPTAHU3ALIUSI CTAHJIAPTHOM BUBJIUOTEKH C++
OcHOBHBIE KOHLENUMU — KOHTEHHEpBI, HTEpAaTOpbl U alroput™Mbl. DyHIaMeHTaIbHbIE

NOCJIEI0BATENbHOCTH — BEKTOPA, CIIMCKH, OUepeu ¢ IByMs KoHIlaMu (1eku). O030p onepanuii ¢
MIOCJIEA0BATENBHOCTAMU. AZanTepsl INOCIEN0BATEIBHOCTEN — CTEKH, OYEpPENH, O4Yepenu C
OpUopuTeTOM. AccolMaTUBHBIE KOHTeiHHepsl. (030p omepanuii ¢  accOMAaTUBHBIMU
KOHTeHHepaMu. ANTropuUTMbl U 00BEKThI-PyHKIMH. brubnuorekn nporpamm u kiaccoB. O630p
ITOPUTMOB CTaHAAPTHOM OMOIHOoTeKH. VITepaTopsl U pacipeesnTeNIn NaMsATH.

3aganus 11 caMONPOBEPKH

1. PaGora co ctpykTtypamu

1 - Brox undopmaruu o paboyux.

2 - [Ipocmotp uHboOpManHu 0 pabovuX.

3 - PenaktupoBanue 6a3bl (100aBICHNE, yIATICHAE 3aMICEH )

4 - Coxpanenue 6a3wl B (paily1. (1Ba BapuaHTa: TEKCTOBBIN (ailyi, ABOMYHBIN (haiii )
5 - 3arpy3ka 6a3bl u3 (aiina. (iBa BapuaHTa: TEKCTOBBIN (Daiisl, TBOUYHBIN (aiii )

6 - Ilouck pabounx no 3 KpurepusiM Ha BbIOOp ((paMuiusi, UMs; BO3paCT; AaTa
YCTPOMCTBA Ha PadboTy)

7 - CoptupoBka no 4 kpurepusim. (id; dhamMminsg u uMs; BO3pacT; JlaTa yCTPOUCTBA
Ha pabory; ...)

8 - O6paboTka 3anucel. (2 KpUTEpUsi: U3MEHUTH OKJIAJl, JOJIKHOCTD)
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O - BeIXOa U3 CUCTEMBI.
HononHuTenpHO: + 4 Oanna nepeaenaTh MaCCUB Ha OJTHOHANPABJICHHBIN CITUCOK

- MOYKHO MPUICPKUBATHCS JAHHOTO MIAa0JI0HA

- MEHIO U3MEHUTH U JOOABUTH ITOIMEHIO

- 100aBIATH CBOM (DYHKITMH, U30eraTh MOBTOpa KoJia

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

2.STL

1. Cozpath u MPOTECTUPOBATH GYHKITHTO
void parseString(const string &srcString, vector <set <string> > &result),
KoTopasi (popMHpyeT MacCHMB MHOXECTB CTPOK result m3 crtpoku srcString 1o
CIIeyIoIeMy TpaBmiry: result [i] — 3TO MHOKECTBO CJIOB OJMHAKOBOW JJTMHBI W3

CTPOKHU srcString.
[Tpumep:

srcString = “the quick brown fox jumps over the lazy dog”
result = {{ “quick”, “brown”, jumps”}, {”over”, "lazy”}, {“the”, ”fox”, ”dog} }
2. Co3nartb U IPOTECTUPOBATH (bYHKITHIO

void parseString(const string &srcString, map <int, vector<string> > &result),
KoTopas ¢GopMHUpyeT map BEKTOPOB CTPOK result m3 cTpokm srcString 1o
CIIeIyIONIEMY TIpaBUITY: result — 3To map, T/ie K04 YUCII0, 03HAYAIOIIee KOJI-BO

OykB, a JlaHHBIE - CJIOBa OJIMHAKOBOW JJIMHBI M3 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. Co3zpath u IPOTECTUPOBATh GyHKIMIO

void parseString(const string &src, vector <set <string> > &result),
KoTopas (opMUPYEeT MacCUB MHOXKECTB CTPOK result W3 CTpOKH Src 1o

cienyronieMy mpaBuiy: result[i] — 9TO MHOXECTBO CJIIOB M3 CTPOKH SIC,
HAYMHAIONUXCS Ha OAHY OYKBY; MHOXECTBAa OTCOPTHUPOBAaHbI B aj(aBUTHOM
TOPSIIKE OyKB, C KOTOPBIX HAYMHAIOTCS 179 CcJIOBa.
[Ipumep:

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. Co3natp U IPOTECTUPOBATH (GyHKIHUIO
void parseString(const string &src, map <char, vector<string> > &result),
KoTopas (hopMHpYyeT map BEKTOPOB CTPOK result U3 CTPOKM Src MO CleayIouemMy
npaBuiIy: result — 3To map, rae kirod OykBa, a JaHHBIC - CJIOBA HAYMHAIOIIUXCS HA
3Ty  OykBYy;  BEKTOpa  OTCOPTUpPOBaHbI B  andaBUTHOM  TOPSIKE.
[Tpumep:

src=  “this i1s the malt that lay in the house that jack built”
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result = {b - {“built”}, h - {*house”}, 1 - {“is”,”in”’}, j - {*jack”}, 1 - {“lay”},
m - {“malt”}, t - {“this”,”the”,”that”} }

2.0011
1. HaiiTh ommOKy

#include <iostream>

using namespace std; void f(int * p, int *n){
delete []p;
void f(int *, int *n); *n=75;
void print(int *,int n); p =new int [*n];
void full(int*, int); full(p,*n);
b
void main(){
int n = 3; void full(int*p, int n){
for (int i= 0; 1< n; 1++)
int * p=new int [n]; p[i] = n*1;
full(p, n); }
print(p, n);
void print(int * p,int n){
f(p,&n); for (int 1= 0; i< n; i++)
print(p, n); cout<< p[i]<<" "y

cout<< endl;

2. Cumymsuus: depenaxa W 3asi. B 3Tol 3amade Bbl BOCCO3MAAUTE OIAUH W3
IIOUCTUHE BEJIMKUX MOMEHTOB B HCTOPHUHM, @ HMEHHO KJIACCUYECKYI) TOHKY
yepernaxu u 3aina. Bel OygeTe UCHOoab30BaTh TEHEPAIUIO CIIYyYaWHbBIX YUCEN IS
pa3pabOTKN CUMYJISIIMA STOTO 3alOMUHAIONIETOCS CcOoObITHS. Hamm conmepHuku
HAuMHAIOT TOHKY Ha «kBagpare I» u3 70 kBaapatoB. Kaxmwlii KBaapar
MpEACTaBIsIeT COO0M BO3MOMKHYIO TO3UIIMIO BIOJb Tpacchl. DUHUINTHAS UYepTa
HaxoauTcs Ha kBaapare 70. ConepHUK, KOTOPBIN NEPBBIM AOCTUTHET KBajpat 70,
Harpa)xJaeTcsi BEApOM CBEKEW MOPKOBU U caiiara. Jlopora BeI€T CBOU IyTh BBEPX
[0 CKJIOHY CKOJIb3KOM TOpBI, MO3TOMY HHOTJIAa CONEPHUKU TEPSIOT IO3ULHUH,
CKOJIb3sl BHM3. ECTh 4achl, KOTOpPhIE TUKAIOT pa3 B CEeKyHAY. C KaXKIbIM THUKOM
4acoB Balla MporpaMMa JOJDKHA KOPPEKTUPOBATh MOJIOKEHUE >KUBOTHBIX B
COOTBETCTBHHM C ITPABUIIAMU.

3. CocraBuTh omnmcaHue Kiacca IS IpeacraBieHus natbl. [IpemycMorpeTs
BO3MOXXHOCTH YCTAHOBKHU JaThl U U3MEHEHUs €€ OTIENbHBIX Mojeh (roj, MecsIl,
JIEHb) C TMPOBEPKOM JOMYCTUMOCTHM BBOJUMBIX 3HaueHud. B  ciyuae
HEJIOMYCTUMBIX 3HAYCHHH TOJIEH BHIOpAChIBAOTCS MCKItoueHus. Co3/1aTh METOIbI
M3MEHEHHS JaThl Ha 3a/IaHHOE KOJIMYECTBO JHEM, mecsaueB W Jyer. Hamucate
porpamMmy, IEMOHCTPUPYIOIIYIO BCE pa3pabOTaHHBIC SJIEMEHTHI Ki1acca.
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4. CocraBuUTh ONMCAHHWE KJlacca JUIs MpeAcTaBieHus: BpeMmeHu. lIpenxycmoTpers
BO3MOXKHOCTH YCTAaHOBKM BpPEMEHM M M3MEHEHMsI €ro OTAENIbHBbIX TMoJiel (uac,
MUHYTa, CEKyH/Ia) C MPOBEPKON OMyCTUMOCTH BBOJAMMBIX 3HaueHUW. B ciydae
HEJIOMYCTUMBIX 3HAYEHHUH MOJIe BhIOpachIBatOTCS UCKItoueHus1. Co3nath METOIbl
M3MEHEHHS] BpEMEHH Ha 3aJ]aHHOE KOJIMYECTBO YacOB, MUHYT U cekyH. HamucaThb
porpamMmy, IEMOHCTPUPYIOIIYIO BCE pa3pabOoTaHHBIEC SJIEMEHTHI Ki1acca.

5. Omnucars cTpyktypy ¢ umeHeM TRAIN, coaepxaliyro clIeayronue MoJs:
Ha3BaHWE MYHKTAa HA3HAYCHUS, HOMEp I0€3/1a; BpeMs OTipaBieHus. Hamucartb
MPOrPaMMYy, BBIMOJIHSIONIYIO CIIECIYIOIIME ICUCTBHS: BBOJ C KJIIAaBUATYPHI JaHHBIX B
MacCCHB, COCTOSIIUN W3 BOChbMH 3ieMeHTOB Thmna TRAIN (3amucu m0mKHBI OBITH
pa3MerieHsl B ajaaBUTHOM TOPSJIKE 1O Ha3BAaHUSM ITyHKTOB Ha3HAYCHUS); BHIBOJI
Ha JKpaH HWHPOpPMANMK O TOe37aX, OTHPABJISIONINXCS IIOCIE BBEAEHHOTO C
KJIaBUATypbl BPEMEHU (€CIM TaKWX IO0E3/JI0B HET, BBIBECTH COOTBETCTBYIOLIECE
COOOIIIEHNE).

6. Omnucars ctpykrypy ¢ uMeHeM NOTE, coxepxkaiiyto cieayromue Imos:
dbamunusi, uMsa; HoMep TenedoHa; nara pokIAeHus (MacCuB M3 TPEX YHCEN).
Hanucate mnporpaMmy, BBIIOJHSIONIYIO —CIEIYIOIIAE JEWUCTBUSA: BBOA C
KJIABUATYPhl JAHHBIX B MACCHUB, COCTOSIIMN M3 BOCbMH 3jeMeHTOB Tuna NOTE
(3amucu JOJKHBI OBITH YHOPSJIOYEHBI MO JaTe€ POXKICHUS); BBIBOJ Ha JKpaH
uHdOpMaIKU 0 YelloBeKe, HoMep TenedoHa KOTOPOro BBEAEH ¢ KIIABHATYPHI (€Ciu
TaKOTO HET, BEIBECTH COOTBETCTBYIOIIEE COOOIICHUE).

Cunucok Bonpocos Kk 3auery (1 Kype, 2 cemectp)

Tunel anroputMoB. CriocoObI ONUCAHUS ATITOPUTMOB.
bazoBeie onepaiu 1 0a30Bble KOHCTPYKILHUU.
CTpyKTypHOE POrpaMMHUPOBAHHUE.
Hucxondiee u Bocxogsuiee NpOeKTUPOBAHUE aITOPUTMOB.
Crpykrypa nporpaMmsl Ha s3bike Cu.
Bripaxxenus B si3bike CH.
Omnpenenenue aaropurMa v MporpaMMsl.
[IpocTtble THIBI JaHHBIX A3bIKa CH.
: [IpeoOpazoBanue TUIOB B s3bike CH.
10.  Onmcanue maccuBOB Ha sA3bIKE CH.
11.  Onwucanue pyHkuuii Ha si3bike Cu.
12.  CrangaptHble GQyHKUNHU IS CITyYalHBIX T€HEPALlUU YHCEll.
13. Cranpaptasie dyHkIuM s3bika Cu, peHa3HauYeHHbIe 711 00paboTKu
CTpOK.
14. Crangaptasie (yHkiuu s3pika CH 119 ONPENENICHUs] TEKYIIEeTro
BPEMEHU U JaThl.
15. CocraBHble TUIIBI TaHHBIX B s13bIke CH.
16.  VYkazaremu B s13bike CH.
17.  CTpyKTyphl JaHHBIX B s3bike CH.
18.  IIpom3BOJHBIE THUIIBI: CCBUIKH M YKA3aTENH.

WX R W=
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19. Bunpbl ykazatened. HMuunmanuzauust  ykazateneil.  AjpecHas
apudmetuka. Onepanuu ¢ ykazaTeasiMu.

20. Junamudeckoe pacnpeaenerue namatu. ynkiuu malloc () u free ().

21. JluHamMuuyeckoe pacupenesieHue maMsTy.

22. Belgenenue u 0CBOOOXIEHNE TUHAMUYECKON maMsTi. Onepanuu new
u delete.

23. VYTeuka naMsaTH

24.  Tlpumepsl paboThl ¢ MacCuBaMH. /[MHAMUYECKHE MACCHBHI.

25. Cps3p MaccMBOB € yKazarelsiMH. Pa3nuuusa Mexay MaccuBaMu U
yKazatesiMu. MHOroMepHbIE MaCCUBBI. JIMHaMHYECKHE MHOTOMEPHBIE MACCUBBI.

26. BBoA 1 BBIBOJ MacCHBOB.

27.  OcHOBHBIEC IPUEMBI U METO/IBI 0OPaOOTKH MaCCHUBOB.

28.  CnocoObl moucKka JaHHBIX B MacCHBE.

29.  CnocoObl COPTUPOBKH JaHHBIX B MACCHUBE.

30. MaccuBsl ykazaTenei, yKka3aTelld Ha yKa3aTelld, MacCUB yKa3aTesei
Ha (YHKIIUH, CJIOKHBIE OOBSBICHUS.

31. Vkazarens Ha  ¢Qynkmuio. Callback  (bynkumss  oOpaTHOro
BbI30Ba) B IIporpammupoBanuu. [Ipumepsl ucnonszoBanus B C/C++.

32. Crpoku B ctuine C. Ilonsatue ctpoku. HMHunmanuzanusi CTpOK.
@OyHKIUYU 171 padOoThI CO CTPOKAMHU.

33. Ilonwarue ¢ynkuun.  CpeactBa oOpraHu3allMd  MOANPOrpaMM U
byukiuit B sa3pike Cu. JlokanbHbIE W CTAaTUYECKUE TMEpPEeMEHHbIE (YHKIUH.
ApryMeHThl 1o ymoiyaHuto. OCoOOEHHOCTH Nepenayd MmapaMeTpoB B (PYHKIUIO.
Bb130B (yHKIMII 10 3Ha4YeHHIO. BbI30B ()YyHKIMII MO CCBUIKE M MO YKa3aTello.
Bo3sBpar u3 GpyHKUIUH.

34. Ileperpy3ka QyHKIUHA..

35. Tlousarue notoka u (aiina. /[Bonynsie 1 TeKcTOBbIE MOTOKU. PaboTa ¢
noToKamu cpenicTBami si3bika C. OyHKIUU 1t paboThl ¢ haimamu.

36. Ilonsarue notoka u (aiina. /[BonyHbie M TEKCTOBBIC MOTOKU. Pabora ¢
MOTOKaMU cpeficTBaMH si3bika C++. @yHKIuu 11 paboTel ¢ (aitinamu.

37. llomatue wu pabora co cmuckoM. OjHOHAMpaBICHHBIH U
JIBYHAIIPaBJICHHBINA CITUCKH.

38. Ilonsarue u paboTta ¢ JBOMYHBIM JIEPEBOM.

39. llonsitue u paboTa CO CTEKOM.

40. IlonsTue u paboTa ¢ OuYepeablo

BOITPOCBHI K 9K3AMEHY (2 kypc, 4 cemecTp)

1 Bompoc

1. [TapagurMel ~ OPOrpaMMHUPOBAHMS,  UX  OCOOEHHOCTH. CrpykrypHOe
nporpammupoBanue.  IIpouenypHoe — mporpammupoBaHue.  MoaynbHOE
pOrpaMMHUPOBAHHUE. OOBEKTHO-OPUEHTUPOBAHHOE IpOrpaMMHUPOBAHHUE.

QOyHKIMOHAIIBHOE  IIporpaMMHUpoBaHue. Jlormyeckoe MporpaMMHUpPOBAHMUE.
O06001IeHHOE TPOTPaMMUPOBAHUE.
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2. Tunel pganubix B s3bike C++. Pasmepst nanHbix. [Ipumepsi. IlepemenHsble.
Koncrantel. [Ipumepsl. SIBHOE U HesiBHOE TTpeoOpa3zoBanue TUIOB. OObsIBICHHE
NEePEMEHHBIX U KOHCTAHT B s3bike Cu. OO0iacTb BUIUMOCTH TEPEMEHHBIX U
BpeMs KU3HHU 00BHEKTOB. JIOKallbHbBIE U TJI00aNIbHBIE TIepeMeHHbIe. [lepeMenHbIe,
KJ1acchl mamsATU. CTaTUYECKOE, aBTOMAaTUYECKOE U TUHAMUYECKOE PAa3MEILCHHE
JnaHHBIX. OCOOCHHOCTHU U PA3IUYHUS.

3. YHapubie, OuHapHble, TepHapHas onepanuu B s3bike C++. Kpatkas
xapaktepuctuka. OnepaTopbl. MNPUOPUTET U OYEPEAHOCTh BBIYUCICHUN (U3
Tabnuiel). [Ipumeps

4. BbIBOJI Ha KpaH U BBOJ C KjiaBUaTyphl B si3bike C. BBIBOJ HA 3KpaH U BBOJ C
KJIaBUATyphl B si3bike C++. BBOA 1 BBIBOJ JJAaHHBIX (KMCMOIb30BaHUE QYHKIIUN U
MOTOKOBBIX KJ1accoB). [Ipumepsnl

5. Tunel nanabix CTpykTypbl B C++: oObsIBI€HUE, WHUIMATU3ALMSA, JOCTYI K
noyisiM, (PyHKIMU-4ieHbl CTPYKTypbl. CTpykTypel. PaGota co cTpykrypamu.
[Tpumepsl

6. IIpon3BoaHbIe TUIBL: CChUIKK U yka3zaTenu. Ccbuiounbli Tun B C++. IlonsiTue

ykazarens. Buael ykazareneil. MHuiumanuzaums —ykaszareneil. AnpecHas
apudmetuka. Onepanuu ¢ ykazarensimu. [Ipumepsr.

. Aunnamudeckoe pacnpeaencuaue namsata. @ynknun malloc () u free ().

8. luHamuyeckoe pacrpejieieHrue MmamsaTH. Beigenenne U 0CBOOOXKICHHE
nuHaMudecko namsatu. Onepanuu new u delete. YTeuka namsitu

9. MaccuBsl. [Ipumepsl paboTbl ¢ MaccuBamu. JluHamuueckue MaccuBbl. CBA3b

MacCHBOB C yKazaTelasiMu. Paznuuusi MeXJay MacCMBaMU U YKa3aTeJsIMHU.
MHoromepHsbie MacCUBBI. [[MHAMUYECKHE MHOTOMEPHBIE MacCUBBI. [IpuMepsl.

10. MaccuBpl, MaccHBBI yKas3aTeled, YyKa3aTeld Ha yKa3aTeld, MAacCUB
yKazaTtesnel Ha PYHKIHUH, CIIOKHBIE OOBSIBICHUS.

11. Crpoku B ctunie C. Ilonstue crpoku. MHunmanuzanus ctpok. OyHKIUM IS

paboTsl co crpokamu. [Ipumepsl.

12. Tlonarue ¢yukiuu. CpenctBa OpraHu3zaniuu NoArnporpamMM M (GyHKIHUA B
s3pike Cu. JlokanbHBIE W CTaTUYECKHE TepeMeHHBbIe (QYHKIHMA. ApPTyMEHTHI
o ymouanuo. OCOOEHHOCTH TMepefaud IapaMeTpoB B (yHKIUIO. BbI30B
byHKIMIA 110 3HaUYeHUI0. BbI30B (hyHKIMI TTO CChUIKE U IO yKazarento. Bo3spar
u3 pynkiuit. [leperpyska dhyukuwmii. [Ipumepsi.

13. Ilonarue mnotoka u (aina. J[BoMuHbIE M TEKCTOBbIE MOTOKU. Paborta c
MOTOKaMH cpesicTBaMu si3bika C. dyHKIUM 71 paboThI ¢ (aitiamu.

14. Tlonarue mnotoka u (aina. J[BoM4uHbIE M TEKCTOBbIE MOTOKU. Paborta c
MOTOKaMHM cpesicTBaMu si3bika C++. dyHKIMu 17151 padboThl ¢ aitiamu.

15. Tlouarue u pabora co cnuckoM. OIHOHANIPABIEHHBIM U JIBYHAIIPABICHHBIH
CITUCKH.

16. Tlonsarue u paboTta C TBOMYHBIM JI€PEBOM.

17. Tlonsarue u paboTa CO CTEKOM.

18. Tlonsarue u paborta ¢ ouepenbro

19. Vkazarens Ha ¢yHkuuioo. [lonstne u Ha3HaueHWe (QYHKIIMU OOpPATHOTO
BbI30Ba. Callback B mporpammupoBanuu. [Ipumepst ucronszoBanus B C/C++.

J
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20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31

32.

33.
34.
35.

36.

l.

CrannmaptHas O6mbmmotexka mabnoHoB STL: ocHoBublie koHmenimu. STL:
MOCJIEA0BATENBHBIE U ACCOMATUBHBIE KOHTEHHEPHI. iITepaTopbl. AITOPUTMBL.
STL - Kontelinepsl STL BekTOp.

STL - Kontelinepsl STL nBYyCBSI3HBIN CIIHCOK.

STL - Konrelinepsl STL MHOXecTBO, KapTa.

STL - Konretinepst STL string.

STL - Kontelinepsl STL nek.

STL - Konrelinepsl STL. Crek.

STL - Konteiinepst STL. Ouepens. Ouepeas ¢ IPUOPUTETOM.

STL - Utepatopsl. Anroputmsl STL.

OcHoBubie koHuenuuu OOIL  IlonsTus kimacca u oObekTa. AOGCTpakius.
Wukancynsmusa. Hacnenosanue. [Tomumopdusm. MeTosibl, TaHHBIE W CBOMCTBA.
OrpaHudeHue J0CTyIa K MOJISIM KJlaccam.

Kitaccwl. Metosb! u o (nanHbie) kiaccoB. OObsiBiaeHUE Kinacca B C++.

. Pasrpanuuenue noctynma K TOJSIM M MeToAaM Kiacca (crenuduraTtopbl
nocryna). MaTepdeiic u peanusaius kiacca.

Knacceer:  pyskiuu-unensl. KoHCTpykTOpsl U aectpykTopbl. Ileperpyska
KOHCTpYKTOpOB. (KoHCTpykTOp MO ymomdaHuto. KOHCTPYKTOp KOMUPOBaHUS.
KoHcTpykTop ¢ aprymeHTamn)

Knaccer: Ykazarens this.

Hpy3ss kinacca. JpyKecTBeHHbIE KJIacChl U QyHKIIUH.

Cratudeckue nanHbie U MeTonbl. OcobeHHocTH. O01acTh MPUMEHEHUS.
[Ipumep.

B3aumoneiictBus Mexay oObekTamu kiaccoB. Kommosuiusi. Arperanus.
Accomnanus.

2 Bompoc
OOpaboTka OMHOMEPHBIX W MHOTOMEPHBIX MAaCCHBOB (MaMsTh TOJI MaCCHBBI
BBIICNISITh JMHAMHYECKH, BBOJl, BBIBOJ M OOpabOTKY »3JEMEHTOB MAacCHBa
peanu3oBaTh B B¢ GYHKIINH, B PYHKITUIO TTepeaBaTh yKa3aTelb Ha MAaCCHUB).
a. JluHamu4eckue MacCUBBI: CO3/laHue, paboTa W yJajJeHue OJHOMEPHOTO
JTUHAMUYECKOTO MaCcCHBa.
b. JluHamHuecKkre MacCHBBI: CO3/IaHKE, padoTa M yAalleHHe MHOTOMEPHOTO
JTUHAMUYECKOTO MacCHBa.
c. YnaneHwe 3JEMEHTOB U3 TUHAMHYECKOTO MAacCHBA M BCTaBKa JJICMECHTOB
B MaCCHB.

. O6paboTKka CUMBOJIbHBIX JAaHHBIX (CTPOK) — HaWTU YTO-HHOYAb B CTPOKE,

npeodpa3oBaTh CTPOKY, MOJYYUTh HOBYIO CTPOKY M3 HUCXOAHOM u T.m. s
00paboOTKM CTPOK peann3oBaTh (DYHKIMIO, B QYHKIIMIO MEpeaaTh yKa3aTelb Ha
CTPOKY.

. Pabota co crpykrypamu (OOBSIBUTH CTPYKTYpPY, CO37aTh MAcCHUB DSJIEMEHTOB

THUIIA CTPYKTYpPa, 3aMOTHUTH €r0 JaHHBIMH, HAUTH 4TO-HUOY/Ih B 9TOM MAacCHBE).
Bce nenath uepes GpyHkium.

. Pabota co crpykrypamu (OOBSIBUTH CTPYKTYpPY, CO37aTh MACCHUB 3JIEMEHTOB

TUIIa CTPYKTYypa, 3allOJIHUTH C€ro AaHHBIMHU, HU3MCHHUTHL IIOPAJOK CJICJOBAHUA
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AJIEMEHTOB, OTCOPTHUPOBATh, BHIOPATh HEKOTOPHIE 3alMCH MO YCIOBUIO). Bce
JenaTh yepe3 (PyHKIUHU.

5. Pabora co crpykrypamu (OOBSBUTH CTPYKTYpPY, CO3/IaTh MAacCHUB D3JIEMEHTOB
TUIA CTPYKTYpa, 3aMOJIHUTh €0 JaHHBIMU, HAWTH YTO-HUOYb B 3TOM MAaCCHBE,
W3MEHUTh TOPSAIOK CJIEAOBAaHUS DJEMEHTOB, OTCOPTHPOBaTh, BBIOPATH
HEKOTOPBIE 3aIMCH 10 YCI0BHUI0). Bee nenath yepe3 QyHKIUY.

6. Pabora co criuckoM. [IpumMepsl ucronb30BaHus.

. Pabota ¢ nBonunbsiM niepeBom. [Ipumepsr.

8. PaboTa co cTexkoM

OpraHu3anus cTeka.

[Tpumeps! UCIIOTB30BAHUS CTEKA.

3

o e

9.STL
STL Bekrop. [IpumMepsl ncnoab30BaHus
STL aBycBA3HBIN cUCOK. [IpuMepsl HCTIOJIB30BaHMS
STL nexk. [Ipumepsl ucronb30BaHus
STL mHoxecTBO. [IprMepbl uCOIb30BaHUs
STL map. [Ipumepsl HCIOIB30BaAHUS
STL string. [Ipumepsl uCmonb30BaHUS
STL Crek. [IpuMepbl UCIIOIB30BaHUS
STL Ouepeas. Ouepens ¢ npuoputeToM. [IpuMepsl UCIONb30BaHUS
10. PabGorta c ¢aiinamu: ¢aiiaoBsle MOTOKH, 00OpabOTKa TEKCTOBBIX (HaijIoB.
[Ipumepsb1
11. PabGora c @aitnamu: QaitnoBble NOTOKH, 00pabOTKa IBOMYHBIX (HAWIIOB.
[Ipumepsnl
12.  OOII. Knacce
a. Peamusyiite knacc String ajist paboThl CO CTPOKaMH CUMBOJIOB.
b. CropoekTupyiTe u pean3yiTe Kiacc jara.
c. CropoekTupyiTe U peaausyiTe Kiacc complex..

d. CnpoektupyiiTe U peaausyiTe Kiacc rational.
13. Tectbl

SR Mo AL o

MeToanueckue YKazaHuda OJs oﬁyqamumxm 10 OCBOCHHIO JUCHUIIJINHBI

Opranusyst CBOIO y4eOHYI0 paOOTy, CTYIEHTHI TOJKHBI:

Bo-nepsbix, BBISIBUTH PEKOMEHYEMbBINA PEXKUM U XapakTep Y4eOHOM padoThI
M0 M3YYCHHUIO TEOPETHUECKOTO Kypca, MPAaKTHIECKOMY NMPUMEHEHHUIO W3YYSCHHOTO
MaTepuana, IO BBIMOJHCHUIO 3aJaHUN JUIsI CaMOCTOSITCIIBHONW padoTHI, TI0
WCITOJIb30BAaHUIO0 HH(POPMAITMOHHBIX TEXHOJIOTHH U T.1I.

Bo-emopuix, 03HAKOMUTBCSA C YKa3aHHBIM B METOJMYCCKOM MaTepHae I
JTUCIUIIMHE TEepeYHeM  Y4eOHO-METOJAMYCCKUX W3JIaHWH, PEKOMEHIYEMBIX
CTyJI€HTaM JUIA TIOATOTOBKM K 3aHSATHAM U BBIMOJHCHUS CaMOCTOSTEIBLHOM
paboThl, a TaKkKe C METOAUYCCKUMH MaTepHallaMi Ha OyMaXHBIX W/HWIA
AJIEKTPOHHBIX ~ HOCHUTENSX, BBINYIICHHBIX Kadenpoil cBoMMH CHJIaMH U
MPEIOCTABIISIEMBIE CTYJICHTAM BO BPEMSI 3aHSITHIA.

CamocrosiTenbHasi paboTa CTy/IEHTOB, MPEAYCMOTPEHHAS yU4€OHBIM TUTAHOM
JOJDKHA COOTBETCTBOBaTh Ooiiee TIyOOKOMY YCBOEHHIO H3y4aeMOIo Kypca,
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(dbopMHpPOBaTh HABBIKM HCCIIEIOBATENHCKON PabOThl M OPUEHTHPOBATH CTYIICHTOB
Ha YMEHHE NPUMEHATh TEOPETUYECKHUE 3HAHUS HA MTPAKTHKE.

1. Padora ¢ yyeOHbIMHM MOCOOUAMU. J[JIs1 TIOJTHOLIEHHOTO YCBOEHHUS Kypca
CTYIIEHT JIOJDKEH, TPEXKIE BCErO, OBJAJETh OCHOBHBIMH TMOHATHUSIMH 3TOMN
qucuuIuInHbl. Heo6XoquMo yCBOUTDH OMpeesieHUus] U TOHATHS, YMETh MPUBOJIUTH
UX TOYHbIE (OPMYIUPOBKH, MPUBOJUTH HNPUMEPHI OOBEKTOB, YIOBJICTBOPSIOIMINX
TOMY orpezesiennto. Kpome Toro, Heo6XoAnMMO 3HaTh KPYT (PaKkToOB, CBSI3aHHBIX C
JaHHBIM TOHATHEM. Tpebyercss TakKe 3HATh CBSI3U MEXKAY MOHATHUSMH, YMETh
YCTaHAaBJIMBAaTh COOTHOIIEHUS MEXIy KiaccaMd OOBEKTOB, OINUCHIBAEMBIX
Pa3JIMYHBIMU MOHATHUSIMU.

2. CamocTosiTesqIbHOE H3yueHue TeM. CamocTosiTeNbHAs paboTa CTy/leHTa
ABJIIETCSI BAXKHBIM BHUJOM JESITEIBHOCTH, IO3BOJSIIOIIMM XOpOIIO YCBOUTH
U3y4aeMblil PEIMET U OJJHUM U3 YCIOBHUH JOCTUKEHUS HEOOXOJAMMOr0 KayecTBa
HNOJTOTOBKM W NPO(EeCCHOHATBHOM MEpenoAroTOBKM — crenuanuctoB. OHa
IPEIOoJIaraeT CaMOCTOSATENbHOE U3YUYE€HUE CTYJJCHTOM PEKOMEHI0BaHHOW yueOHO-
METOIUYECKON JIUTEpaTypbl, PA3IUYHBIX CIPABOYHBIX MAaTEPHAIOB, HAMKHCAHUE
pedeparoB, BBICTYIJICHME C JIOKJIaJ0M, MOATOTOBKY K JIEKIMOHHBIM |
MPAKTUYECKUM 3aHATHSIM, TOATOTOBKY K 3a4€Ty U DK3aMEHY.

3. IloaroroBka K MNPaKTHYeCKHUM 3aHATHAM. [Ipy mDOATOTOBKE K
MPAKTUYECKUM 3aHATHUSIM CTYJEHTaM PEKOMEHIYETCA CIEJ0BaTh METOIUYECKUM
pEKOMEHJAIUsAM 0 paboTe ¢ y4eOHBIMU TOCOOUSIMU, TPUBEACHHBIM BBILIE.

4. CocraBjeHue rioccapusi. B riioccapuil JOJDKHBI OBITH BKJIIOUYEHBI
OCHOBHBIE€ TOHSTHS, KOTOPBIE CTYAEHTHl HM3Yy4alOT B XOJE CAMOCTOSATEIbHOU
paboThl. [l MOJHOTHI MCCIIEOBAaHUS PEKOMEHYETCsl BIIMCHIBATh B IJI0CCApUN U
T€ TEPMHUHBI, KOTOPBIE CTYJ€HTaM OYIyT PACKPBITHI B X0/1€ JIEKIIMOHHBIX 3aHSATUH.

5. CocraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTPaKEHBI OCHOBHBIE ITOHATHS
TeMbl. J[J HarSIIHOCTH W yNOOCTBA 3allOMUHAHUSI HMCIOJIB30BAHBI CXEMBI U
TaOJIHIIBI.

6. IlogroroBka k 3avery W 3K3aMeHy. lIpu MOArOTOBKE K 3a4eTy U
DK3aMEHy  CTYACHTBl  JOJDKHBI  HCIIOJb30BAaTb KAk  CaMOCTOSITEJIBHO
MOATOTOBJICHHBIE KOHCIEKTHI, TAK U MaTepHalIbl, TOJYYEHHbBIE B XO/€ 3aHITHUI.

KauecTBO yCBOEHHS CTYAEHTOM KaXI0W JUCUUILIMHBI oleHnBaercs mo 100-
OaJTEHOM 1IKaJIe.

WNHuTerpanbHas peMTHHroBas oneHka (0am) mo KaxaoMy MO0 (IEpHoIy
oOy4eHHMsI) CKJIa/IbIBAE€TCA U3 OLICHKU TEKYIIeH paboThl 00y4aroIIMXCsl Ha 3aHATUAX
CEMUHAPCKOTO THUMa (CEeMUHApbl, NPAKTUYECKUE 3aHATHS, MPAKTUKYMBI,
nabopaTopHble paOOThl, KOJJIOKBUYMbl M WHBIE aHAJIOTMYHbIEC 3aHSATHUS), OLEHKU
WHIUBUIYAIbHOM paboThl OOy4YalomMXCd M OLEHKH 32 BBITOJIHEHHE 3aJaHuil
PENUTUHTOBOTO KOHTPOJIs ycreBaeMocTH. [Ipu aTom o 6aiiioB, BBIJEICHHBIX Ha
PEUTHUHTOBBI KOHTPOJIb HE A0MkHA mpeBbimaTh 50% o0mmei cymMmmbl 0amioB
JAHHOTO MOJyJIs (TIeproia 00ydeHus).

MaxkcuMmasbpHasi cymMMa PEHTHHIOBBIX OasioB MO Y4eOHOH MCIUIUIMHE,
3aKaHYMBAIOLLIEKCA 3K3aMEHOM, TI0 UTOraM cemecTpa cocTtasiseT 60.

OOyuatomemycsi, HaOpaBmemy 40-54 Oamna, TpW TOJABEICHUHW WTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHATHHM MO JUCLUUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
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yueTa yCIIeBAaeMOCTHM W 3aU€THOM KHI)KKE MOXKET OBITh BBICTaBJICHA OLEHKa
«YJOBJIETBOPUTEIHHOY.

OGyuaromieMycsi, Habpapiemy 55-57 0aioB, NMpU TOJBEACHUHW HMTOTOB
cemMecTpa (Ha IMOCJIEIHEM 3aHSATUU IO JUCIMIUIMHE) B rpade peUTUHrOBOU
BEJIOMOCTH yueTa ycreBaemocTu «lIpeMuanbHbie 6auibhy MOXKET ObITh 0OaBIEHO
15 6aiioB ¥ BRICTABJICHA SK3aMEHALIMOHHAsS OIICHKA «XOPOIIO».

OGyuaromiemycsi, Habpapmemy 58-60 0OaioB, MpU TOJABEACHUHW HMTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM IO JUCHUIUIMHE) B Tpade peHTHHTOBOM
BEJIOMOCTH yueTa ycrneBaeMocTu «lIpeMuanbable 0amibhy MOXKET ObITh J0OABICHO
2’7 6aJIOB M BBICTAaBJICHA 3K3aMEHALIMOHHASA OLEHKA «OTIIMYHOY.

B kakux-mubo WHBIX ciy4asx J00aBlIEHHE NPEMHAIbHBIX OallioB He
JOITYCKaeTCsl.

OOyuaromuticst, HaOpaBmui 10 39 OAIOB BKIIFOUUTENHLHO, CAAET 3K3aMEH.
[Ipy HamWuuMM NOATBEPKICHHBIX JOKYMEHTAJIBHO YBAXKHUTEIBbHBIX IPUYUH, IO
KOTOPBIM OBUIM MPOMYILIEHBI 3aHATHs (JMTeIbHast 00Jie3Hb, OOYUYEHHE B JIPYyTrOM
BY3€ B paMKax aKaJeMHUYECKON MOOWJIBHOCTHU U JIp.), OOYYAIOIIMIICS UMEET MPaBo
OTpaboTaTh MPOMYUICHHBIE 3aHATHUS W TOJYYUTHb JOMOJHUTENIbHBIC Oalbl B
paMKax YCTaHOBJICHHBIX OaioB 3a MOAysib. CpoOKHM M TOpAIOK OTpabOTKU
OTIpeJIeIISIET MpernoaaBaTesib. ballibl BHICTABISAIOTCS B Tpade «0TpaboTKay.

OtBer oOyuwaromierocss Ha DdK3aMEHE OLEeHuBaeTcss cymmoil no 40
pEUTUHTOBBIX OayioB. MTOroBas oOLEHKa CKJIAIbIBAa€TCS W3 CYMMbI OajuioB,
MOJIYYEHHBIX 32 CEMECTp, U 0aJIOB, MOJIYYEHHBIX Ha sKk3ameHe. O0yyaromemycs,
KOTOPBIN CAAET 3K3aMEH, IPEeMHUAIbHbIEC OaJJIbl HE HAYUCIISIOTCS.

MakcumanbHas cymma OayIoB o y4ueOHOMI JVCLHUIUINHE,
3aKaHUYMBAIOIICHCS 3ayeToM, Mo uToraMm cemectpa cocrtasisier 100 6amwioB (50
0ayutoB — 1-it Mmosynb u 50 6amioB — 2-if MOAYJIB).

Crynenty, Habpasiuii 40 6aioB U BbIIIE IO UTOraM pabOTHI B ceMeCTpe, B
HK3aMEHAIMOHHON BEIOMOCTH M 3a4YE€THOW KHHMIJKKE BBICTABIISIETCA OILICHKA
«3auteHoy». Ctynenry, HabpasiieMy 10 39 6aioB BKJIFOYUTENBHO, CIAET 3a4eT.

CornacHo mojaxojamM OalIbHO-PEHTHHTOBONW CHUCTEMBI B PaMKax OIEHKH
3HAHWM, YMEHUH, BiIaJiecHuid (YMEHH MPUMEHATH) U (WJIM) OIbITA JEATeIbHOCTH
JUCHUIUIMHBI YCTAHOBJICHBI CIEAYIOIINE aCIIEKThI:

o Conepxanue yueOHOM TUCIMILIMHBI B paMKax OJHOTO CEMECTpa JEIUTCS Ha
nBa Moxayns (mepuoma oOydenusi). Ilo okoHuanum Moxayins (mepuopa
00y4eHHs) OCYIIECTBIISIETCS. PEUTUHTOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM
CTYJEHTOB.

o Cpoxu NpoBEIEHNS] PEUTUHIOBOTO KOHTPOJIS:
ocennuu cemecmp — | peUTHHTOBBIM KOHTPOJb YCIIEBAEMOCTH IPOBOJMTCS

corjlacHo rpaduky yueOHoro mnpoiiecca, Il peTHHTOBBINM KOHTPOJIH YCIIEBAEMOCTH
- JIBe TmocienHue Henenud (aKTUYECKOro 3aBepIEHUs CeMecTpa Mo Tpaduky
y4eOHOTO TpoIecca;

o geceHHUU cemecmp — | peUTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS
cormacHo rpaduky ydeOHOoro mporecca, Il peHTHHTOBBIM KOHTPOJH
yCIIEBAEMOCTH - JB€ IOCJIEHHE HeAenu (aKTUUECKOTO 3aBEepUICHHUS
cemecTpa 1o rpaduky ydeOHOro mnporecca.
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MeToanyeckue yKa3aHusi AJ1s1 CAMOCTOATEIbHOI padoThI CTYyIeHTOB

CamocTosiTenbHass paboTa CTYIASHTOB SIBISETCS HEOTHEMJIEMON 4YacThbiO
W3y4YeHUs] JUCIUILIMHBL. Kpome TOro, B TeMax, HM3ydyaeMbIX IPH KOHTAKTHOMN
paboTe co CTyAeHTaMH, €CTh OTJIeJIbHbIC yU4eOHBIC BOMPOCHI, KOTOPHIC CTYJACHTHI
JIOJDKHBI HM3YyYUTh CaMOCTOSITeNbHO. KOHTpOib 3HAHUW TIPU CaMOCTOSATEIBHOM
W3YYEHUH TEM M BOIPOCOB JUCIUIUIMHBI OCYIIECTBISCTCS TIPU IPOBEACHUU
TEKYIIET0 KOHTPOJIS B BUJIE YCTHBIX OMPOCOB, MMChbMEHHBIX KOHTPOJILHBIX padoT U
TECTUPOBAHUS BO BpEMs PEHUTHUHT-KOHTPOJS. BOmpoChl M caMOCTOSTEIHHOU
pabOThI TaKKe BKIIFOUAIOTCS B TEMBI peepaToB, KOTOPBIE CTYACHTHI 3aIIUINAIOT HA
CEMUHAPCKUX 3aHATUAX, U B TIEPEUEHBb BOIIPOCOB ISl IK3aMEHA.

3anwucaB JEKIMIO WU COCTAaBUB €€ KOHCIICKT, HE CIEAYeT OCTaBISATh padoTy
HaJ| JICKIMOHHBIM MaTepHaJioM 10 Hadaja TOJATOTOBKM K 3K3aMmeHy. HyxHO
mpojenaTh Kak MOXHO paHblle Ty paboTy, KOTopas COMPOBOXKIACT
KOHCTICKTUPOBAHUE MUCbMEHHBIX UCTOYHUKOB M KOTOPYIO HE yJaJIOCh C/IeJaTh BO
BpeMs 3aluCH JIEKIIUU: MPOYECTh CBOM 3alKMCH, pPacIiMdpoBaB OTICIbHbBIC
COKpaIleHHs, MPOaHATM3UPOBATh TEKCT, YCTAHOBUTD JIOTHUYECKUE CBSI3H MEXK]TY €Tro
AJIEMEHTaMH, B psJie ClIydaeB TIOKa3aTh WX TrpadUuecKd, BBIJICITUTH TJIaBHBIC
MBICJIH, OTMETHTh BONPOCHI, TpPEOYIOIMKE OMOJHUTEIBHON 00paboTKH, B
JaCTHOCTH, KOHCYJIbTAIlMU TpenojgaBarens. IIpum paboTe Ham TEKCTOM JICKIUU
CTYJICHTY HEO00XOJIUMO OOpaTHTh 0CO0O€ BHHMAHHE Ha MPOOJIEMHBIE BOIPOCHI,
MTOCTABJICHHBIC MPEIOaBaTeNIeM MPU YTEHUH JICKIIUH, a TAKKE HAa €T0 3aJaHUs U
pexoMeHganuu. PaboTtast Hal TEKCTOM JEKLHUH, HEOOXOIMMO HWMETh MOJ PYyKOH
CIIPaBOYHBIE W3aHUA: CJIOBapb-CITPABOYHHK, SHITUKIONEINYECKUH
PKOHOMHYECKHU CIIOBaph, B KOTOPBHIX MOXXHO HAWTH OOBSICHCHHE MHOTHUM
BCTPEYAIONIMMCSI B TEKCT€ TEPMHHAM, COJICP)KAaHWE KOTOPBIX  CTYIEHT
MIPEICTaBIISIET ce0e BeCbMa TYMaHHO, XOTSI OHA €My M 3HAaKOMBI.

B mpomecce opraHmzanum caMOCTOSITEIBLHON PaOOTHI OOJIBIIIOE 3HAYCHUE
MMCIOT KOHCYJIbTAIlMKM C TIperojaBaTelieM, B XOJE KOTOPBIX MOYKHO PElIUTh
MHOTHE TTPoOJIEMBbI U3y4aeMOro Kypca, YICHUTD CJI0KHBIC BOIIPOCHI.

VII. MarepuajibHO-TEXHUYECKOE o0ecnevYeHue QU CIUTITHHbI

HaumenoBanue
CIeHAILHBIX*
NMOMEIleHU I U TOMeleHu i

OcHallIEHHOCTD
cnemuaJabHBIX
noMenieHu u

noMeneHu 115

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOro odecrneveHusl.
PeKkBU3UTHI MOATBEPKIAIOIIET0

JUISI CAMOCTOSITEILHOM . JOKYMEHTA
CaMOCTOSITETbHOI
padoThI
padoThI
[Tomemenue s Komnnexm yuebnot Adobe Acrobat Reader DC - Russian —

CaMOCTOSITENIbHOM pabOThI,
yueOHast ayJUTOpus s
MPOBEJICHUS 3aHATUN
JIEKLIIMOHHOI'O TUIIA, 3aHITHH
CEMHHApPCKOro THIA,
KYPCOBOT'O IPOEKTUPOBAHUS
(BBITIOJIHEHHUS KYPCOBBIX

Mebenu, Komnvlomep
(cucmemmbiii 6J10K,
MOHUMOP,
K1asuamypa, mviub) 8
wm., KOMmMymamop.

OecraTHO

Cadence SPB/OrCAD 16.6 —
l'ocynapcTBeHHBIN KOHTPAKT HA
MOCTABKY JIUIICH3MOHHBIX
nporpaMMHbIX npoaykroB 103 - I'K/09
ot 15.06.2009

GIMP 2.8.20 — 6ecrutatHO
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paboT), rPyNIOBKIX U
WHIUBUAYAIbHbBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTalluu, MPaKTUKH,
KOMNbIOMEPHDBILL KIACC
MaAmemMamuyecKo2o
gaxynomema: Ne 21
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYyeOHast aynutopus Ass
MIPOBE/ICHUS 3aHATUN
JIEKITUOHHOTO THIIA, 3aHITHH

Komnnexm yuebnotii
mebenu, CD-
MazHumona,

Google Chrome — 6ecriatHo

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

Kaspersky Endpoint Security 10 s
Windows — AKT Ha niepeaady npas
I1K545 ot 16.12.2022

Lazarus 1.4.0 — 6ecruiatHo

Mathcad 15 M010 — Akt
npenoctasienus npas M1C00000027 ot
16.09.2011;

MATLAB R2012b — Akt
npenoctasiienus npas Ne Us000311 ot
25.09.2012;

MHorodyHKITMOHAIBHBIN

penaktop ONLYOFFICE 6ecrutatHoe
I1O — GecruiatHO

OC Linux Ubuntu 6ecmnarnoe I10 —
OecriaTHO

Microsoft SQL Server 2014 Express
LocalDB — 6ecrutatHo

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

Microsoft Visual Studio Ultimate 2013
c obHoBIIeHUEM 4 — AKT Ha nepenaqy
npas Ne785 ot 06.08.2021 r.
Microsoft Web Deploy 3.5 — 6ecrinatHo
Microsoft Windows 10 Enterprise —
AKT Ha nepenauy mpaB Ne785 ot
06.08.2021 .

MiKTeX 2.9 — 6ecruiatHo

MSXML 4.0 SP2 Parser and SDK —
OecraTHO

MySQL Workbench 6.3 CE —
OecraTHO

NetBeans IDE 8.0.2 — 6ecrimatHO
Notepad++ — OecriaTHO

Origin 8.1 Sr2 — norosop Nel13918/M41
ot 24.09.2009 ¢ 3A0 «Co¢rJIaiin
Tpeinny;

PostgreSQL — 6ecninatHo

Python 3.4.3 — GecrunatHo

Unity Web Player — 6ecruiatHo

WCF RIA Services V1.0 SP2 —
OecriaTHO

WinDjView 2.1 — GecruiatHo.

Google Chrome — OecrutaTHoO
Kaspersky Endpoint Security 10 mis
Windows — AKT Ha nepeaauy npas
I1K545 ot 16.12.2022

Lazarus — GecruiatHO
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CEMHHAPCKOT0 THIIA,
KYpPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TPYNIOBBIX U
WHIBUTYaJIbHBIX
KOHCYJIbTaIlNi, TEKYIIEro
KOHTPOJIS U
MPOMEKYTOUHOM
aTTecTalu,
yuebrnas ayoumopus.: Ne 208
(170002 Teepckas obu., 2.
Tsepw,
nep. Cadoswiii, 0. 35)

Jlaboparopus
KOMIIBIOTEPHOM
6e3omacHOCTH Kadeapsl
KOMITBIOTEPHOU
0€30MacHOCTH U
MaTeMaTHYECKUX METOJIOB
ynpasinenus: Ne 203a
(170002 Teepckas obn., 2.
Teepv,
nep. Cadoswiii, 0. 35)

ITomemenne nis
CaMOCTOSITENIbHOM paboThI,
yueOHast ayJuTopus AJs
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O TUIA, 3aHITHH
CEMUHAPCKOI0 THUIIA,
KYPCOBOI'O IIPOEKTUPOBAHMS
(BBITIOJIHEHUS KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUAYAIbHbBIX
KOHCYJIbTAalMH, TEKYILETO
KOHTpPOJIS U
IIPOMEKYTOUHOU
aTTeCTaly, IPAKTUKH,

KOMnblomep.
(cucmemmvlil 610K +
MOHUMOp),
MHO20DYHKYUOHANbHDIL
aasep.
Konup/npunmep/ckauep,
sudeonueep, menesusop,
DVD nneep.

KomrmutekT yaeOHoii
MeOeIt, HCTOYHHK
Oecriepe0oitHOTO
MMATAaHUA 5 IIT.,
KOMMYTaTop,
KOMIIBIOTEP
(cucTemMHBIH OJIOK,
MOHHTOD, KJIaBUATYpa,
MBIIIIb) 7 TIT., KOIHP-
IPUHTEP-CKaHep 2 WIT.,
meep combo,
TEJICBU30p, IKPaH
HACTCHHBIN, Y4eOHBIi
71a00paTOPHBII CTEH]
JUTSL U3yYEeHHSI OCHOB
KpunTorpaduu,
UCTIONTHEHHE OJI0YHOe
BCRYPTO, yuebHo-
1abopaTOpPHBI CTEH
JUTSL U3YICHHUS
6104HOTO
koaupoBanust 311-bK.

Komnnexm yuebnoi
Mmebenu, Komnvlomep
(cucmemmwiii 6J10K,
MOHUMOP,
Kiasuamypa, mvius) 8
wim., KOMMymamop.

OpenOffice — GecrutatHo
MHorodyHKITMOHATHHBIN

penaktrop ONLYOFFICE GecrutatHoe
I1O — 6ecmuiatHo

OC Linux Ubuntu 6ecraraoe 10 —
OecruraTHO

Google Chrome — 6ecruraTHO
Kaspersky Endpoint Security 10 ms
Windows — AKT Ha niepegady npas
[TIK545 ot 16.12.2022

Lazarus — GecruiaTHO

OpenOffice — GecrutatHo
MHuoro¢yHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecmiatnoe
I1O — 6ecmuatHo

OC Linux Ubuntu 6ecraraoe 110 —
OecIuraTHO

Adobe Acrobat Reader DC — Russian —
OecraTHO

Cadence SPB/OrCAD 16.6 —
l'ocynapcTBeHHBIN KOHTPAKT HA
HOCTaBKY JMIIEH3MOHHBIX
nporpaMMHbIX npoaykroB 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 mis
Windows — AKT Ha niepeaauy npas
I1K545 ot 16.12.2022

Lazarus 1.4.0 — GecrutatHO

Mathcad 15 M010 — Akt
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KOMNbIOMEPHBLIU KI1ACC
MaAmemMamuyecko2o
Gaxynomema: Ne 16

(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

npenoctasienus npas M1C00000027 ot
16.09.2011;

MATLAB R2012b — Akt
npenoctasiienus npas Ne Us000311 ot
25.09.2012;

Mercurial 3.7.3 OecruraTHO
Microsoft SQL Server 2012 Express
LocalDB — 6ecruiatHo

Microsoft Web Deploy 3.5 — 6ecraTHO
MiKTeX 2.9 — 6ecrutatHo

MSXML 4.0 SP2 Parser and SDK —
OecruraTHO

MySQL Workbench 6.3 CE —
OecIuraTHoO

NetBeans IDE 8.0.2 — 6ecmaTHO
Notepad++ — 6ecruiatHoO

Origin 8.1 Sr2 — moroop Ne13918/M41
ot 24.09.2009 ¢ 3A0 «CodtJlaiin
Tpeiiny;

Python 3.4.3 — GecrmatHO

WinDjView 2.1 — 6ecrinatHo

WCEF RIA Services V1.0 SP2 —
OecIuTaTHO

MHoOropyHKIIMOHATHHBIN

penakrop ONLYOFFICE — 6ecrinatnoe
[0  OGecmmaTtHO

OC Linux Ubuntu 6ecruiatroe I1O —
OecruraTHoO

VIII. Ceenenust 00 00HOBJICHMHU pado4eil mporpaMmMbl AMCHUILIUHBI

Ne OO0HOBJICHHBIH Onucanne BHECEHHBIX Jata u Ne nporokoJjia
ILN. | pa3ges padouei U3MEHEeHUM 3acenaHus kadeapsi /
MporpaMMsbl MeTOMYeCKOro
JTUCIUILITHHBI coBera (akyabrera,
YTBEpP/AUBILIETO
U3MeHEeHUs
L | V. YueGHo- 1) Pexomennyemas Pewienne nayuHo-
MCETOAMICCKOC 1 JuTEpaTypa — METOAUYECKOT0 COBETA
WH(POPMAIIMOHHOE | aKTyaJu3alusl CIIHCKa MATEMATIUCCKOLO
obecnieueHue
TACLIATITHHDI (akynpreTa (IIPOTOKON
Nel 0120.09.2022 1.)
2. | V. YueGHo- 1) Pekomenayemast Pemienvie Hay4HO-
METOMIECKOE 1 JMTEpaTypa — METOJIMYECKOT0 COBETA
MH(POPMALIMOHHOE | aKTyaJu3alusl CIIHCKa MATEMATHYCCKOTO
oOecrieueHune
i — dakynbTeTa (MpOTOKOJ
Nel ot 19.09.2023 r.)
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