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HpI/IJ'IO)KeHI/IHZ 1. DOoHJ OLIEHOYHBIX CpCACTB IJIA IPOBCACHUS HpOMeX(YTOHHOﬁ aTrTeCTaluun.

[Tpunoxenus: 2. [11abnoH 3a1aHnust HA KypCOBOM MPOEKT.



1. [lepeyens NIaHUPYEeMBIX pe3yJIbTATOB 00y4eHHUs MO JMCIUIINHE, COOTHECEHHBIX € IVIAHMPYEeMbIMH pe3yJbTATaMHU OCBOEHHS 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

B pesynbrare mi1st ocBoeHUs: 00pa3oBaTeIbHOM MPOorpaMMbl OakagaBpruaTa 00y4aroLUIHics JOKEH OBIAACTh CIEAYIONMMHU pe3ybTaTaMu 00y-

YCHUS 10 JUCHUIIJINHE:.

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIN U

KOI[ 1 HAMMCHOBAHHC MHHWKATOpa
JOCTHXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl 00y4eHUs
(meckpunTOpHI)

OIIK-8

CrniocoGeH pa3pabaThiBaTh alrOPUTMBI
U MPOTpaMMbl, IPUTOHbIE IJI MpaK-
TUYECKOT0 MPUMEHEHHS.

OIIK-8.1

CocraBieHue anropuTMoB, Halu-
CaHME€ IpPOrpaMM U OTJIaJgKa KOJOB
Ha IPOLEAYPHOM S3bIKE MPOrpaM-
MHUPOBaHHUSL.

3HaTh:

00 angroputMmax u 0J0K-cxemax aaropurmos (3H-1);

0 CHHTAaKCHCE M CEMaHTHKE s13bIka porpammupoBanus Cu (3H-2);
Npe/ICTaBlICHNUE TAaHHBIX B Tporpamme Ha si3bike Cu (3H-3);

ornepatopsl si3bika Cu (3H-4);

CTPYKTypHbIe THIIbI JaHHbIX B Cu (3H-5);

npoueayps! 1 Gpynkuuu B s3bike Cu (3H-6);

0CcOOCHHOCTH Tepeaayn napametpos B ¢pyukiuu (3H-7);

kiaccel mamstu B Cu (3H-8);

0CcOOCHHOCTH MporpaMmupoBanist pekypeun (3H-9);

anpecanuio nuHamMuueckoi mamsatu (3H-10);

ocobeHHOCTH paboThI ¢ (haitnamu Ha s3bike Cu (3H-11);

00 apryMeHTax KOMaHJIHOW CTPOKU 1 Makpocax (3H-12).

Ymers:

10 3aJ]laHuI0 pa3palboTaTh AJTOPUTM PpEIICHUs 3a/Ja4d U Peaar30BaTh
porpaMMmy Ha MPOIETyPHOM sI3bIKe mporpaMmupoBanus (V-1).
Baagern:

HaBbIKAMU pa3pabOTKH aJIrOpPUTMOB M MPOrpaMM Ha MPOLETypHOM
si3bIKe porpammupoBanus (H-1).

OIIK-8.2

CocraBneHue AJITOPUTMOB, HaIH-
CaHuC IMporpaMm M OTJIaAKa KOAOB
Ha O6’bCKTHO-0pI/IeHTI/Ip0BaHHOM
A3BIKC IPOTrpaMMHUPOBAHUA.

3Harh:

o kiaccax B C++ u mexanuamax uHkancymsiun (3H-13);

MEXaHHM3MbI Opranu3anuu Haciaenoanus B C++ (3H-14);

MEXaHHM3MBI opraHu3anun noaumopdusma B C++ (3H-15);

NIOTOKOBBIE KJIacChl BBOJIa-BbiBoa B C++ (3H-16).

Ymern:

10 3aJaHUI0 pa3padoTaTh AJTOPUTM PEIICHUS 33Ja4d U Pear30BaTh




Kox n HaumeHoBanue

Kon n HaumeHnoBaHre WHIUKATOpa

[Tnanupyemble pe3yabTaThl 00y4eHUS

KOMIIETCHITUH JOCTHKEHHUS KOMITETCHITUHN (meckpunTOpHI)
porpaMmMy Ha OOBEKTHO-OPUEHTUPOBAHHOM S3bIKE MPOrPAMMHUPOBA-
aus (Y-2).
Baagern:

HaBbIKAMHU pa3pabOTKU aJrOPUTMOB UM TIPOrpaMM Ha OOBEKTHO-
OPHEHTUPOBAaHHOM si3bIKe porpamMmmupoBanus (H-2).

K-5

CrniocobeH pa3pabaTeiBaTh TpeOOBaHHS
U TPOEKTUPOBATH MPOTrPaMMHOE 00ec-
IICUCHUC.

MnK-5.1
Pa3zpaboTka aJrOpUTMOB pELICHUS
MOCTABJICHHBIX 33/1a4.

3HaTh:

00 anroputMmax u 0yok-cxemax anropurmos (3H-17).
Ymersn:

10 33/IaHKI0 pa3paboTaTh ATOPUTM perieHus 3agaun (V-3).
Baaners:

HaBBIKaMU pa3paboTku anropurmos (H-3).

MK-5.2

Co3manre TpPOrpaMMHOTO Kojaa B
COOTBETCTBUH C TEXHUYCCKUM 3a/1a-
HUEM.

3HaTh:

UHCTPYMEHTAaJIbHBIC CpesicTBa pa3paborku nporpamm (3H-18);
OCHOBHBIE CXEMbI ITpoeKTHpoBanus nporpamm (3H-19).

Ymersn:

pa3pabaThIBaTh MPOTPAMMHBIH KO/ B COOTBETCTBHUH ¢ 3a7anuem (Y-4).
Baagers:

HaBBIKAMH Pa3pabOTKH MPOrpaMM B COOTBETCTBUH ¢ 3aaaHueM (H-4).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

Hucuumumna «MHpOopManMoHHbIE TEXHOJIOTUH U IPOTPAMMHUPOBAHKE» OTHOCUTCS K 0051-
3aTenbHOM uactu bBioka 1 «JlucuMiuiiHeDy 00pa3oBaTeNbHOW MPOrpaMMbl  OakajgaBpHaTa
(b1.0.12) u uzyuaetcs Ha 1 kypce B 1 u 2 cemectpe.

CTylIeHT JOJDKSH UMETh HadalbHbIC CBEACHHUS O KOMITBIOTEpaxX M MPOrPaMMHUPOBAHUU B
00BéMe mKoNbHOTO Kypca uH(popmaruku. [lomydeHHbIe B mporiecce WU3YYCHUS JTUCIUTLITUHBI
«MHpOpMAIIMOHHBIE TEXHOJIOTHH W MPOrPAMMHUPOBAHUE» 3HAHHUS, YMEHHS W HABBIKM MOTYT
OBITH MCIIOJIL30BAHEI IIpu U3y4YCHHUU JUCHUILIINH «MGTO[[BI OIITUMHU3ALTHUN ), «JImHrBHCTHYECKOE
U TpOrpaMMHOE OOeCleUYeHHe aBTOMATH3UPOBAHHBIX MH(MOPMAIMOHHBIX CHCTEM», «KoMIibio-
TCPHOC MOJACIIMPOBAHUC B XUMUU U XUMHUYECKOU TCXHOJIOTHUHN)), «FeOMeTpI/I‘-IeCKOe MOJCIMpoOBa-
HHE B XUMHUHM U XUMHUYECKON TeXHOJOTHN», «Cpe/icTBa BU3YyaTH3alUU JAHHBIX», TIPU MPOX0K-
JI€HUU y4yeOHOM, MPOU3BOJCTBEHHOW U MPEIIUIUIOMHON MPAKTUKH, a TaKXKe IPU BBINOJIHEHUU
BBIITYCKHOU KBATM(HKAIMOHHON pabOThI.

3. O0beM TUCHHILINHLL.

Bcero,

BI/II[ yqe6H01‘/'1 pa6OTbI aKaJICMHUYCCKHUX 4YaCOB

1 cemectp 2 cemecTp

O0uas TPy10eMKOCTH THCHUILTHHBI 4/144 4/144

(3a4eTHBIX eANHUI/ aKaJIEMUYECKHX YacOB)

KonrakTHasi pab6oTa ¢ npenojaBaresieM: 76 72
3aHATHA JIEKIIMOHHOI'O TUIIA 36 18
3aHSATHUS CEMUHAPCKOTO THUTIA, B T.4. 36 36

CEeMHHApbI, MPAKTHYECKUE 3aHATUS (B T.4. MpPaKTHYECKas 36 (4) 36 (4)

MOATOTOBKA)

nmabopaTopHbIe pabOTHI

KkypcoBoe npoektupoBanue (KP unu KII) KII

KCP (KPII) 4 18

JpyTUe BUJIbI KOHTAKTHOM paboThI
CamocrosiTesibHasi padoTa 32 36
®opma texkymero koutpous (Kp, pedepar, PI'P, acce) Kp (3 mT) Kp (4 mr)

Tectupo-
BaHUC
®opma npomexyTouHoii arrecrannu (KP, KII, 3auer, sk3amen) | Oxsamen | KII, ok3amen
(36) (36)




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3zgennl AUCHUIINHBI 1 BUABI 3aHATHIA.
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1. | OcHoBHI anropuT™MHU3auu u | 12 12 10 OI1IK-8, OIIK-8.1,
MIpOorpaMMHpPOBAHUE C UC- ITK-5 IIK-5.1,
MOJIB30BAHUEM CKaJISIPHBIX IK-5.2
THIIOB JAHHBIX
2. | CTpyKTypHBbIE THUIIBI 1aH- 12 12 10 OIIK-8, OI1K-8.1,
HBIX U MOJYJIBHOE IIPO- I1K-5 [IK-5.1,
I'paMMHUPOBAaHUE I1K-5.2
3. | Opranu3zanus JaHHBIX Ha 12 12 12 OIIK-8, OI1K-8.1,
BHEIIHUX HOCUTEISIX U B [1K-5 TIK-5.1,
OTepaTHUBHON MaMSATH [IK-5.2
HWroro no tutany 3a 1 ce- 36 36 32
MECTp
4. | Nakancymsnus. Kimaccsl B 5 9 9 OI1IK-8, OIIK-8.2,
C++ u cpencTBa UX MOCTPO- ITK-5 IK-5.1,
CHUS I1K-5.2
5. | HacnenoBaune 5 9 9 OI1IK-8, OIIK-8.2,
ITK-5 I1K-5.1,
I1K-5.2
6. | Ilomumopduszm 4 9 9 OIIK-8, OIIK-8.2,
ITK-5 I1K-5.1,
I1K-5.2
7. | Kiaccel mOTOKOB BBOJA- 4 9 9 OI1K-8, OI1K-8.2,
BBIBOJIA [1K-5 TIK-5.1,
I1K-5.2
HWroro o rutany 3a 2 ce- 18 36 36
MECTp




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

No
paszerna awuc-
LUIUIUHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATUS

O0BeM,
aKaJl. 4achl

MunoBanuonHas
dhopma

1

CHHTakcuC M CEMAaHTHKAa YHUBEPCAJIBHOTO S3bIKa
IIPOrPaMMUPOBAHHUS BEICOKOTO YPOBHS.

Crpykrypa nporpammsel. OnucaHue JaHHBIX, KOH-
CTaHTbl U nIepeMeHHble. Tumbl nepeMeHHbIX. Bbl-
paxxenus. Oneparop npucBauBanud. [Ipouenypsl
BBOJA-BbIBOAA.  llocTpoeHne  BBIYMCIIMTENBHBIX
IIPOrpamMM JIMHEMHOU CTPYKTYPHI.

OcHOBHBIE U JONOJHUTEIbHBIE CTPYKTYpPHBIE KOH-
CTPYKLIMU YIPABIICHHS IPOLECCOM BBIYMCIICHUI U
UX pealn3alys olepaTopamu s3blKa: yCIOBHOU Iie-
penauu yrpaBi€HUs, BbIOOpa, KOHCTPYKLHMH LUK-
noB. OpraHusanus HOpPOrpaMM pPAa3BETBICHHONM U
LHUKJIAYECKOW CTPYKTYpPhl Ha IPUMEPE PEIICHUS
3a7jay BBIYMCIIUTEIILHOW MaTEeMaTUKU: MPUOIIMKEH-
HOE€ BBIYHCIICHUE KOPHSA (PYHKIIUH, TPUOIHKEHHOE
BBIUUCIIEHHE CYMMBI CXOZSIIErocsi O0eCKOHEYHOIro
psaza u ap.

12

JI, MK

CTpyKTypHBI€ THIIBI JAHHBIX: MACCHUBBI, CTPOKH H
3amcu (cTpykTypsl). [IporpammupoBaHue c wuc-
MOJIb30BAaHWEM CTPYKTYPHBIX THIOB JAHHBIX: 00pa-
00TKa MaCCUBOB, MAaTPHI[ U TEKCTOB.

[Tpouenypst u Gynkuun. opmanbHble U akTUye-
ckue napamertpsl. [lepenaya napameTpoB mo 3Haye-
HUIO U cChbUIKE. BpeMst U3HM M BUJIUMOCTH Tiepe-
MeHHbIX. Opranuzanus OUOIMOTEK MOAIPOrpamMm
(momymnu). CpenctBa co3/laHUsS YHUBEPCAIBHBIX
noanporpamMm. Pexypcens.

12

Tumns! ¢aitnos: TekcToBble (ailnbl U pailsibl KOMITo-
HeHTOB. CTaHIapTHBIE POIETypPHl M (DYHKITUH IS
paboTsI ¢ daitnamu.

Anpecaiiusi OnepaTUBHOM MaMsTH. YKazaTenu |
orepanuu HajJ HUMH. J[MHaAMHUyeckoe pacrpejene-
HUE TaMsaTd. [IMHaMU4YecKrue CTPYKTYPHl JaHHBIX:
OJTHO- M JIBYXCBSI3HBIE CIIUCKHU, OUYepellb, CTEK, JIeK,
rpad, GMHapHbBIE COPTUPOBAHHBIE IEPEBbSI.

12

JKvi3HeHHBI UK pa3pabOTKU MpOrpaMM. DTaribl
pa3paboTku. Popmanuzanus M aIrOpUTMHU3ALMS
3agad. [lpuHnunel odopmieHHe TPOrpaMMHOIO
koja. IIpoBepka u oTiaaka mporpaMmMHOro Koza.




No
paszerna auc-
LUIUIUHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0BeM,
aKaJl. 4achl

MunoBanuonHas
dhopma

4

TexHonorust 00BEKTHO-OPUEHTHPOBAHHOTO TPOECK-
tupoBanus (OOII). PaznoBumnoctu si3eikoB OOIN.
SA3pik OOIT - C++. IMapagurmer OOIIL. Knaccer
o0wvekToB. CTpykTypa Kkiacca. KommnoHeHTHBIE
JaHHBIE U METOJIbI Ki1acca. KOHCTpYKTOPBI KJIacCoOB.
Kounctpykrop no ymonuanuto. Konctpykrop xonu-
pPOBaHMS-MHULMANIU3AIMH. J[eCTPYKTOpbI KJIAcCOB.
SIBHBIN W HESBHBIA BBI3OB JecTpykTopa. OOparie-
HUE K KOMIIOHEHTaM KJiacca. JlocTyn K KOMIIOHEH-
TaM Kiacca. J[py3bsi kiaccoB. Anpecainus KOMIIO-
HEHTOB Kiacca. Craruyeckue JaHHbIE U METOJIbI
knacca. Koncrantsl kinaccoB. [leperpyska metonos
u onepanuii. Onepatop-¢pyaknus. JnHamuaeckoe
pacrpezieieHue maMsaTu i 0OOBEKTOB M JaHHBIX
kjaccoB. [lapamerpuzauus tunoB aaHsHbiX. [la6-
JOHBI KjaccoB U QyHkuil. IIporpammupoBanue
uepapxuueckux o0beKToB. KoHTelHepbl KI1accoB.
MaccuBbI KIIacCOB.

4

bazoBblii 1 mpousBoaHbIe Kiacchl. Crenudukamms
MPOM3BOHBIX KIIAcCOB. J[ocTyn K HacjeI0BaHHBIM
KOMIOHEHTaM 0a3oBoro kiacca. COOTHOIICHHE
MKy O0a30BBIMH W TPOW3BOJIHBIMU KIIACCAMH.
Cybxmacc u Cymnepkiacc. [locnenoBatensHOCTD
BBI30Ba KOHCTPYKTOPOB U JICCTPYKTOPOB JJIsI 00B-
€KTOB TMPOM3BOAHBIX kiaccoB. [lapamerpuzanus
MIPOM3BOTHBIX KJIACCOB. MHOXECTBEHHOE HACIIE/IO-
Banue. [IporpamMMHas peanu3aiusi MHOXECTBEHHO-
ro HacnenoBanus. [IpoGnema HEOTHO3HAYHOCTH
IpY MHOXKECTBEHHOM HaclieI0BaHUU. BupTyansHOe
HacnenoBanue. [IpuBenenue tunoB oobekTa. Kon-
TeliHepbl. KOMIO3UTHBIE KITACCHI.

Junamuyeckoe cBsi3piBaHMEe. BupTryanbHble (QyHK-
MU U PAaCUIMpPEHHAas COBMECTUMOCTh TUIOB. Bup-
TyallbHbIE KJIACChl. BuUpTyanbHbIE NECTPYKTOPSHI.
Yuctele BUpTyaiabHble GYHKIMH. AOGCTpakTHbIE Oa-
30BbIE KJIACChl M KOHKPETHBIE Kilacchl. BupTyais-
HOE€ ONHMCAHHE FEOMETPUUECKUX OOBHEKTOB.




No

a37eNa UG HaumenoBanue TeMbl O60neM, |MuHoBanmoHHas
p N W KpaTKOEe COACPIKaHNUEC 3aHATHUS aKaJI. 9achl dopma
7 Uepapxus KJIaCCOB HIOTOKOB BBOJIA- 4

BbIBOJIa.DOpMaTHBI  BBOJ-BBIBOJ.  OmnepaTopsl
dbopmaTHOrO BBOJA-BhIBONA. DIaru yrpaBJICHHUS
dbopmaToM TOTOKOB BBOJa-BhIBOMAA. I[leperpyska
oreparuii GopmMaTHOrO BBOAA-BhIBOAA. MaHUIYIIs-
TOPBI TTOTOKOB (pOpMATHOTO BBOJA-BhIBOJIA. MeTo-
IeI OecopMaTHOTO BBOJa-BhIBOAA. KOHCTPYKTOPHI
(daiIoBeIX MOTOKOB. PexkxnMbl BBOJa-BhIBOAA (haii-
JOBBIX MOTOKOB. KOHTpONb coCTOSHUS (hailioBBIX
ITOTOKOB.

4.3. 3aHATUS CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3AHATHUS.

No O0OBeM, akaj. yachl
paszznena HaumenoBaHue TeMbl B T.4. HA IpaKTu-| VIHHOBAIHU-
JUCIIN- U KpPaTKOE COJIEPIKaHHUE 3aHATH Bcero | decKyo moaro- | OHHas popma
IIJIMHBI TOBKY
1  |Pa3paboTka anropuTMoB pemieHus 3ajgad.| 12 1 I'pynnosas
Cxembl anroputmoB. [IporpammupoBaHue c TICKYCCHS

HCIIOJIb30BAHUEM BETBJICHUI. HporpaMMHpo—
BaHHEC C UCIIOJIb30BAHHUEM ITHUKJIOB.

2 OnHoMepHBIE MaccuBBI U CTpokH. J[Bymep-| 12 1 I'pynnosas
HbIe MaccuBbl. Kiaccer mamsita. OyHKIUH. TICKYCCHS
3  |[dunamuueckas namath. CTpykTypsl. @ainsl. | 12 1 I'pynnosas
TICKYCCHS

4 JlnHaMu4eckoe KOHCTpPyHpOBaHHE Marmde-| 9 1 -

ckux KkBanparoB. [leperpyska apupmeruue-
CKHX U JIOTMYECKUX omepanuil ¢ 0ObIKHOBEH-
HBIMU JIPOOSIMH U MHOXKECTBAMH.

5 KoMnosumus creka i aHajin3a CKOOOYHBIX 9 1 -
BbIpakeHMil. HacnenoBanwe mnapamerpuue-
CKHUX KJIACCOB JJIsl KOJIBIIEBOM OUYepe/Iu.

6 Peanm3armsg MHOKECTBEHHOT'O HACHIEIOBAHUS 9 1 -
Ipu cTeKoBOM coptupoBke. KocBeHHas aape-
calnuda KOMIIOHCHTOB a6CTpaKTHI)IX KJIaCCOB
OMHAPHBIX JICPEBHEB.

7 OOBEKTHO-OpUEHTHPOBAaHHAs  peaym3anus| 9 2 -
KOMOMHATOPHBIX alnropuTMoB. Pa3paboTka
MaHHITYJIITOPOB ITOTOKOB BBOJIa-BBIBOJIA.

4.3.2 JlaGopaTopHbIe 3aHATHS.

VY4eOHbIM MJIAHOM HE MPEIyCMOTPEHBI.
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4.4. CamocTosiTeibHAsA padoTa 00y4alOIMXCSl.

Ne

pasjiena Juc- ITepeuenb BOIpPOCOB Jist O0newm, dopma KOH-
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl TpOJIs
LUIUTMHBI

1 Tunel ganHpIX. ONKUCAaHKUS KOHCTAHT, IEPEMEHHBIX, 10 KoHntposnbHas

TunoB. CTaHJapTHBIE TUIIbI JAHHBIX: LIEJIbIH, Belle- pabota Nel
CTBEHHBIN, CUMBOJIbHBIA, JOTHYECKUM, HX Mpe.- TectupoBanue
CTaBJIEHUE B NMaMATH. BeipakeHus, onepauuu. Mac- Nel
CHUBBI, CTPYKTYphl, OObEIMHEHUS, YKa3aTedu U X
ornucanue. Crangaptasie ¢yaknun. IIpucBanBa-
Hue. BBoa-BbIBOJ JaHHBIX. 3amuch 0a30BBIX CTPYK-
Typ aJiropuTMa Ha 0a30BOM sI3bIKE. Y CIOBHBIN ome-
patop. CoctaBHOl onepatop. OnepaTopsl HUKIOB C
IpenycioBueM U ¢ nocrycioBueM. Luki ¢ napa-
MetpoMm. [IporpammupoBanue CTPyKTYpUPOBAHHBIX
QJIITOPUTMOB.

2 Oobpaborka MaccuBoB u cTpok. Co3gaHue Ipo- 10 KonTpoabHas
rpaMMHBIX Mofayiei. Onucanue noanporpamm. O6- pabota No2
pamenue kK nognporpammam u GyakmusM. Croco- TectupoBanue
Obl Tiepeaun MmapamMeTpoB MO CCHUIKE U 3HAUYCHHUIO. Ne2
Hcnonp3oBanne OMOIMOTEUHBIX IporpaMm. Pekyp-
cusl.

3 Hcnonp30BaHne AMHAMUYECKOW NMaMATH. J[aHHBIE 1 12 KoHnTponbHas
aNropuTMbl. MeTOIbI U CpEeACTBA MPEJCTABICHUS U pabora Ne3
peain3alii OCHOBHBIX CTPYKTYP IaHHBIX: O4epenb,

CTeK, JEK, MHOXECTBO, Tpad, nepeBo, TabmHIa.
Dauebl.

4 [IpakTHueckoe H3ydeHHE MEXaHU3Ma HHKAarcCys- 9 VYeTHBIH ompoc,
nun. [IporpammupoBaHne TOYEUHBIX KOH(UTypa- KoHnTponbHas
[IUNA HA TJIOCKOCTH pabota Ned

5 [IpakTHueckoe M3y4eHHE OJMHOYHOIO HaclleoBa- 9 YcTHBIN onpoc,
Hus. [IporpamMmmupoBaHue IBYXCBSI3HBIX CITUCKOB. KonTtponbHas

pabota Ne5

6 IIpakTueckoe HM3y4EHHE CTATUYECKOIO IOJIMMOp- 9 YcTHBIN o1poc,
¢uszma. IlporpammupoBaHue paMOHATBHBIX APO- KonTposbnas
Oeid. pabota Ne6

7 [IpakTHueckoe U3yuyeHUE TIOTOKOBBIX KIIACCOB. 9 YcTHBIN onpoc,
[IporpammupoBaHue NOTOKOB BBOJAa-BBIBO/IA. Kontponbhas

pabota Ne7

4.5 TeMbl KOHTPOJIBbHBIX PadoT
B kauectBe npumepa copepkanusi KOHTpoJabHOH padoTsl Nel mo 1 pazneny «OCHOBBI a-
TOPUTMHU3ALUU U MPOTPaMMHUPOBAHHE C HCIIOJIb30BAHUEM CKAJISIPHBIX TUIIOB JAHHBIX)», MOTYT
OBITH PEKOMEHI0BAHbI CIICAYIOIINE 3a1a4H:
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- Pa3paborars nporpamMmy Ui BBIYHCICHUS apU(PMETUYECKOTO BBIPAXKEHUS U BBIBOJIA TTOTYYEH-
HOTO pe3yibrarta. FIcXonHbIe TaHHBIE BBECTHU C KJIABUATYPBI.

Beipaxxenue HcxonHble naHHble

a:En{y_"ﬂ?lj-{sz'n{xj+e'rx+wj X,y

- Pa3pa60TaTb nporpamMmy Ijid BBIYMCICHUS BBIPAXXCHUA W BbIBOJA INOJIYUCHHOI'O pCE3yJibTarTa.
COOTBCTCTBYI-OI_HI/IG HNCXOJHBIC JaHHBIC BBECTHU C KJIIAaBUATYPBHI.

Beipaxxenue Hcxonnble jaHHbIe

{x+y}2—a.-'x-ij:-y = )
o= {x+y}2+a.l|x-y|Jx-y=:f] X, Y
{x+y}2+i,x-yzﬂ

- Beruncniuth 1 BeiBeCTH Ha dKpaH Tabiuiy ¢pyukimu Y=Ff(X) B uatepsane [a, b] ¢ marom h.

Oyuknus y=f(X)

=

1 , x=—1
(x+1)+/x°+1
y=4 3 2
—(In|x[) +3(In|x 2
(Inf:rD+3(nlx/2 +3(talx)/2+ 5 )
" ZIE

xe[-3,0], #=0.1

B kauectBe nmpumepa coaepkaHus KOHTPOJIbHOM paboTel No2 mo 2 pazaeny «CTpyKTyp-
HBI€ TUIIBI TaHHBIX U MOJAYJIBHOE TPOrPaMMHUPOBAHUE», MOTYT OBITh PEKOMEH]IOBaHBI CIEIYIO-
IMe 3a1a4u:
- Haiitu npoussenenune

30
PZH‘E;
i=l
7, =0.45;
7, =017,
ZK =ﬂ5 Si.'ﬂ EZK—]. - Dg CGSSZK_E

MaccuBOM HeE I0JIb30BaThCS.

- JlaHBI AeMCTBUTEIbHBIC UKCIA a1, ..., a15.
[Tonyuuts
1 13
a=— :
ir
15

- 3amana matpuna Z(5,4). Halitu B kKaxa0i CTpOKE, €CJIM TaM €CTh OTPUIIATEIIbHBINA 3JIEMEHT,
cpeaHee apu(METHUECKOE BCEX 3JEMEHTOB, MCKJIIOYasi HYJIEBBIE M 3alMcaTh 3TH 3HAUYCHUS B
MaccuB B. BeiBecTn ucxoanyo marpuily Z u Maccus B.

B kadecTBe nmpumepa copepikaHusi KOHTpOJIbHOM paboTel Ne3 mo 3 pazneny «Opranuza-
I[USl TaHHBIX HA BHEIIHUX HOCHUTENSAX U B ONEPATHUBHOW MaMSTH», MOTYT ObITh PEKOMEHOBAHbI
CIIEIYIOIINE 3a/1a4M:
- Pazpaborate nmporpammy nepemMHokeHus 1ByX Matpull A, B pasmepHoctu nxn. Bece matpuiibt
pasMelaTcs B ONEpaTUBHON NaMITH JUHAMUYECKH, a 3HaY€HUe N BBOAMUTCS IO 3arpocy ¢ Kiia-
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BUATYpbl. B KoHIIe paboTHI pOrpaMMBbl OCBOOOUTH BBIICIEHHYIO aMATh. BbIBECTH HCXOHBIE
U pe3yIbTUPYIOIIYIO0 MaTPUIIBL.
- Beectu 8 cumBOOB. B cuMBoOIie ¢ HaMOOIBIIMM KOJIOM 3aMEHHUTH 3-U OUT HYJIEM, a B CHMBOJIE
C HAMMEHBIIUM KOJIOM 4-ii OuT — enuHuLed. BblBecTH HCXOAHYIO MOCIEIOBATENIbLHOCTh, €€
BOCbMEPHYHBIE KOJIbI; TPe0Opa30BaHHYIO MOCIEI0BATEIBHOCTD U €€ BOCBbMEPHUUHBIC KOJIBI.
- Paszpaborare ¢ynkuuto filter, koTopas orhuIbTpOBBIBacT BCe IH(PHI U3 MACCHBAa CHMBOJIOB.
Oynkuus filter nonyuaer B kayecTBe apryMeHTOB yKa3zaTellb Ha UCXOJIHBI MacCUB CHMBOJIOB,
€ro pasmep, peauKaT, yKazareiab Ha OT(QUILTPOBAHHBIM MAacCUB M BO3BpAIIaeT pa3Mep HOBOTO
(OTPHUIBTPOBAHHOTO) MACCHUBA, OCTABIISAA B HEM TOJIBKO T€ 3JIEMEHTHI, IIsl KOTOPBIX IepelaHHbII
IpeMKaT BO3BPAIAET JIOTHUECKYIO0 UCTUHY (IpeIuKaT — QYHKIIMsL, KOTOpas BO3BpAIlaeT UCTUHY
Wi J10%kb). [IpoTecTrpoBaTh paspaborannyro ¢ynkuuto filter.

B xauecTBe npumMepa coaep:kaHusi KOHTPOJIbHOH paboThl No4 o 4 pazaeny «ukancyis-
s, Kimacewsl B C++ 1 cpesicTBa UX MOCTPOCHUS», MOTYT OBITh PEKOMEH/IOBAHBI CIIEAYIOIINE 3a-
Jauu:
- Pa3paboTarb 00bEKTHO-OPHEHTHPOBAHHYIO MTPOTPAMMY JJISl BEIYMCIICHUS AEKAPTOBBIX KOOPIH-
HAT BEPIIMH MPABUIBHOTO IIECTUYTOJbHUKA C 33JaHHOW AJUHOW CTOPOHBI, LIEHTP KOTOPOTO
COBIAJIa€T C HA4aJIOM KOOPJMHAT, a ABE CTOPOHBI NapajuieabHbl ocu X. JJJIMHY CTOPOHBI IIECTH-
yroJIbHHKa HEOOXOAUMO TMepeaaBarh MporpaMMe apryMeHTOM KOMAaHJIHOM CTPOKH ee BbI30Ba, a
MOJIyYCHHBIE KOOPAWHATHI €r0 BEPIIMH OTOOpakaTh B IMOTOKE CTaHAApTHOTO BhIBoAa. lIpo-
rpaMMHas peajd3alus BBIYUCICHUN TOJKHA ObITh OCHOBaHa Ha pa3paboTKe Kiiacca TOYKU C
NPUBATHBIMHU TIOJIIMU €€ JEKapTOBBIX KOOPAMHAT, MyOJMYHBIMH METOJAaMHU JOCTYNa K HUM U
KOHCTPYKTOPOM MHUIMAM3alUU UX 3HaueHui. KpoMe Toro, B ki1acce He0OX0AUMO MPETyCMOT-
PETh CTAaTHYECKHI METO JUII KOHCTPYUPOBAHHSI TOUKH O MOJSIPHBIM KOOPAWHATAM.
- Pa3paboTaTth 00bE€KTHO-OPUEHTUPOBAHHYIO TPOTPaMMY JJIsl BEIYUCIIEHUS I€KaPTOBBIX KOOPIH-
HAT BEpIIMH MPaBWIGHOTO IIECTUYTOJbHUKA C 33aJaHHON JJIUHONH CTOPOHBI, LEHTP KOTOPOTO
COBIAJAET C HAYaJIOM KOOPJIUHAT, a JABE CTOPOHBI MapauieabHbl ocu Y. JJJIMHY CTOPOHBI IIECTH-
yroJIbHUKa HE0OXO0AMMO TepeIaBaTh MporpaMMe apryMEHTOM KOMaHJHOW CTPOKM €€ BBI30Ba, a
NOJy4eHHbIE KOOPJAMHATBl €ro BEpLIMH OTOOpakaTh B MOTOKE CTaHIapTHOro BbIBoja. IIpo-
rpaMMHasl peajin3alysi BBIYUCIEHUN JODKHA ObITh OCHOBaHA Ha pa3paboTKe Kijlacca TOYKHU C
NPUBAaTHBIMU TIOJIIMU €€ JEKapTOBBIX KOOPAMHAT, MYOJUYHBIMH METO/JAaMHU JIOCTyNa K HUM U
KOHCTPYKTOPOM MHUIMAIN3allUK UX 3HaueHuil. Kpome Toro, B kiacce HEOOXOAMMO MPEAYCMOT-
PeTh CTATUYECKUNA METOJ JJIs1 KOHCTPYHPOBAHUS TOUYKH IO MOJSIPHBIM KOOpIUHATAM.
- Pa3paboTarb 00beKTHO-OPHEHTHPOBAHHYIO ITPOTPAMMY JIJISl BEIYUCIICHUS IEKAPTOBBIX KOOPIH-
HaT BEpUIMH KBaJpaTa C 33JaHHON JJIMHOM CTOPOHBI U LIEHTPOM B Hayajie KOOpAMWHAT, IUaroHa-
JIM KOTOPOTO OTKJIOHEHBI OTHOCUTEIBHO KOOPIAMHATHBIX OCEeW Ha 3aJaHHbIN yroiu. JyinHy cTopo-
HBI KBaJIpaTa M yroj MoBOpPOTa €ro JAuaroHaieil HeoOXoAUMO INepeaaBaTh MporpaMMe apryMeH-
TaMH KOMaH/THOM CTPOKH €€ BBI30Ba, a MOJTYYeHHBIC KOOPIWHATHI €T0 BEPIIMH 0TOOpaKaTh B IO~
TOKE CTaHJapTHOTrO BbIBoJA. IIporpammHuas peanuzaiiusi BBIUMCIEHUH JOJKHA OBITH OCHOBaHA
Ha pa3paboTKe Kiacca TOYKH C MPUBATHBIMU IOJISIMU TSI €€ JIEKAPTOBBIX KOOPIUHAT, ITyOIHY-
HBIMH METOJaMHU JIOCTYIa K HUM M KOHCTPYKTOPOM HMHUIMANIM3alMK UX 3HaueHui. Kpome toro,
HEOOXOMMO TIPETYCMOTPETh CTATHYECKUH METOM ISl KOHCTPYHPOBAHUS TOUYKH TIO TTOJISIPHBIM
KOOPJIMHATAM.
- Pa3paboTarb 00bEKTHO-OPHEHTHPOBAHHYIO TTPOTPAMMY JIJISI BEIYUCIICHUS IEKAPTOBBIX KOOPIH-
HaT BEpILUH NPaBUWIHHOTO BOCBMUYTOJIBHUKA C 33JJaHHOM JIJITMHOIM CTOPOHBI U IIEGHTPOM B Hauaie
KOOPJMHAT, Y KOTOPOTO YeThIpe BEPIIUHBI JISKAT HA OCAX KOOpAWHAT. J[TMHY CTOPOHBI 3TOTO
BOCbMUYTOJIbHUKA HEOOXOJMMO IIepeIaBaTh MPOrpaMMe apryMEeHTOM KOMaHIHOM CTPOKH €€ BbI-
30Ba, a IMOJIyY€HHbIE KOOPJIWHATHI €ro BepIIMH OTOOpakaTh B MOTOKE CTaHIAPTHOIO BBIBOJA.
[TporpammMHas peanau3anys BHIYUCICHUN JODKHA ObITh OCHOBaHA Ha pa3pabOoTKe Kilacca TOYKHU C
MPUBATHBIMU TOJISIMU JIJIS €€ IEKAPTOBBIX KOOPAUHAT, IyOJIUYHBIMUA METOJJAaMU JI0CTYIa K HUM U
KOHCTPYKTOPOM MHULIMAIM3ALUHN UX 3HaueHHid. Kpome Toro, B 3TOM Kiiacce Hy>KHO IPEIyCMOT-
pPEeTh CTaTUYECKUI METO JUIsl KOHCTPYUPOBAHUS TOYKHU T10 MOJISIPHBIM KOOPJIWHATAM.
- Pa3paboTarh 00BEKTHO-OPHEHTUPOBAHHYIO MPOTPaMMy UIsS MMOMCKAa TOYKH U3 JIIOOOro 3aiaH-
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HOT'0 HaboOpa TOYEK Ha IUIOCKOCTH, CYMMapHOE PAaCcCTOSIHHE KOTOPOW IO OCTAJIbHBIX TOYEK 3TOTO
Habopa OyaeT MUHUMAINIbHO. JleKapTOBBl KOOPAMHATHI BCEX TOYEK HEOOXOAUMO YKa3aTh MapaMu
LEJIbIX YHMCENl B apryMEHTaX KOMaHJAHON CTPOKH BbI30Ba IIPOrPaMMbl, KOOPAUHATHI IOTYYEHHON
TOYKH OTOOpaXkaThb CTPOKOW CTaHJIApPTHOTO BhIBOJA. B mporpamMme Hy»HO peaqu3oBaTh Kiacc
TOYKH C IPUBATHBIMU IOJISIMU €€ JE€KapTOBBIX KOOPJAMHAT, IYOJIMYHBIMU METOJIaMHU JOCTYyIa K
HUM U KOHCTPYKTOPOM MHUIIMAINU3AINY X 3HAUeHUN. Beruncienne paccTosiHUS MEXy TapaMu
JTr0OBIX TOUEK JOJDKHA oOecrieunBarh BHEIHsS (pyHKuusA. Kpome Toro, B mporpamme HeoOXo1u-
MO MPEyCMOTPETh AMHAMUYECKOE pacIipejiesieHue MaMsaTh JJIsl BCeX 3a/IaHHbIX TOYEK U MacCH-
Ba UX aJPECOB.

B xauecTBe mpumepa conepikaHusi KOHTPOJIbHOM paboThl N5 1o 5 pasnmeny «Hacnenosa-
HHUE», MOTYT OBITh PEKOMEH/IOBAHBI CIIEYIOLINE 33Jauu:
- Pa3paborarh 00bE€KTHO-OPHUEHTUPOBAHHYIO TPOTPaMMYy, KOTOpas B 3a/IaHHOI CTPOKE CUMBOJIOB
NEPECTaBISAET KaKblii CUMBOJI ¢ MAKCUMAJIbHBIM KOJIOM HEMOCPEJCTBEHHO Iepe]] OIMKaiimm
K HEMY CHUMBOJIOM C MUHUMAJIbHBIM KOJAOM 0€3 M3MEHEHUS! B3aUMHOT'O PACIIOJIOKEHUS OCTallb-
HBIX CHUMBOJIOB. MICXOIHYIO CHMBOJIBHYIO CTPOKY I€pelaBaTh MpOrpamMMe uepe3 MOTOK CTaH-
JApTHOTO BBOJIA, a PE3YIbTHPYIOIIYIO CUMBOJIBHYIO CTPOKY OTOOpaXkaTh uepe3 MOTOK CTaHIapT-
HOTO BBIBOJIA. B 00enX cTpokax BCe CHMBOJIBI C MAaKCUMAJIbHBIM U MUHHMAJIBHBIM KOJIOM JIOJIXK-
HBI yKa3bIBaTh 3HaKU «». Pa3zpaboTka mporpammsl JOKHA OBITH OCHOBaHA Ha UCIOJIb30BAHUU
abCTPaKTHOM CTPYKTYpPHI JIBYHAIPABICHHOI'O CBA3aHHOTO CIIMCKA C peajl3alell onepauui mpo-
CMOTpa, yJIaJeHHs U BCTaBKU €r0 AJIEMEHTOB C MPUMEHEHHEM MEXaHU3Ma HacJeI0BaHus, Ompe-
JeISIoniero 0a30BBIN Kilace JIeMeHTa a0CTPaKTHOTO CHHCKA M HMCIOJB3YIOIIEro MPON3BOIHBINA
KJIACC 3JIEMEHTA CIIMCKA CHMBOJIOB.
- PazpaboTars 00BEKTHO-OPUEHTHPOBAHHYIO ITPOrpaMMy, KOTOpasi B 33JaHHOM CTPOKE CUMBOJIOB
NEPeCTaBIAET KaX/blii CUMBOJI C MAaKCUMAaJIbHBIM KOJOM HEMOCPEICTBEHHO MOcie OamKaniiero
K HEMY CUMBOJIa C MUHUMAJIbHBIM KOJIOM 0€3 U3MEHEHUS B3aMHOI'O PACIOJIOKEHUS OCTAJIBbHBIX
CUMBOJIOB. VICXOHYIO CUMBOJIBHYIO CTPOKY II€peaBaTh IPOrpaMMe 4epe3 MOTOK CTaHAapTHOIO
BBOJIa, PE3YJIbTUPYIOLIYI0 CUMBOJIBHYIO CTPOKY OTOOpa)kaTh 4depe3 MOTOK CTaHJApTHOI'O BBIBO-
na. B obenx cTpokax Bce CUMBOJIBI ¢ MAKCUMAJIbHBIM U MUHUMAJIbHBIM KOJIOM JOJIKHBI YKa3bl-
BaTh 3HaKU «». PazpaboTka mporpammsel JoJKHA OBITH OCHOBaHA HA MCIIOJIB30BAaHUU aOCTpPaKT-
HOM CTPYKTYpBI JBYHAIPaBIEHHOTO CBS3aHHOI'O CIHMCKA C pealu3aluell onepanuil MpocMoTpa,
yJaJeHusl ¥ BCTaBKU €ro 3JIEMEHTOB C IPUMEHEHUEM MeXaHU3Ma HaclleZJOBaHUs, OIIPEeIIsIole-
ro 6a30BbIil Ki1acc 3y1eMeHTa a0CTPaKTHOI'O CIIUCKA M MCIIOJIB3YIOIIEro MPOU3BOIHBIN KJIacc 3Je-
MEHTa CIHCKAa CHMBOJIOB.
- PazpaboTarh 00BEKTHO-OPUEHTHPOBAHHYIO ITPOrpaMMy, KOTOpasi B 33JaHHOM CTPOKE CUMBOJIOB
MepeCTaBisAeT KaX /bl CUMBOJI C MUHUMAJIbHBIM KOJIOM HEITOCPEACTBEHHO Mepe]] OJIKaluM K
HEMY CUMBOJIOM C MAaKCUMAaJIbHBIM KOJIOM 0€3 U3MEHEHUsI B3aMMHOT'O PACHOJI0KEHUS OCTAIBHBIX
CUMBOJIOB. MICXOIHYIO CUMBOJIbHYIO CTPOKY I€pe/laBaTh MPOrpaMMe uepe3 MOTOK CTaHAapTHOIO
BBOJIa, PE3YJIbTUPYIOIIYI0 CUMBOJIBHYIO CTPOKY OTOOpa)xarh 4yepe3 MOTOK CTaHIAPTHOTO BHIBO-
na. B o0enx cTrpokax Bce CUMBOJIBI ¢ MAaKCUMaIbHBIM U MUHUMAJIbHBIM KOJIOM JOJIKHBI yKa3bl-
BaTh 3HaKU «». Pa3paboTka mporpamMmbl JOKHA OBITH OCHOBaHA Ha MCHOJIb30BAHUU a0CTPAKT-
HOM CTPYKTYpHI JBYHANpPaBIE€HHOTO CBSI3aHHOTO CIHCKa C peaju3aluell onepauuil mpocMoTpa,
yZaJeHUs ¥ BCTaBKU €ro 3JIEMEHTOB C IPUMEHEHUEM MEXaHU3Ma HaCJIEJOBAHMsI, OIIPEIENISIOIIe-
ro 0a30BbIi KJacc 3JeMeHTa abCTPaKTHOTO CIKCKa M UCTIOIB3YIOIIET0 IPOU3BOJHBIN KIlacc diie-
MEHTA CIIACKAa CUMBOJIOB.
- Pa3paborarh 00bEKTHO-OPHUEHTUPOBAHHYIO TPOTPaMMy, KOTOpas B 33JaHHOM CTPOKE CUMBOJIOB
NIEPECTABISAET KaXK/blil CUMBOJI C MUHHUMAaJIbHBIM MaKCHMaJIbHBIM KOJOM HENOCPEACTBEHHO I10-
cie Onukaiiiiero K HeMy CMMBOJIa C KOJJOM 0e3 U3MEHEHUS! B3aUMHOTO PACIIONIOKEHHS OCTallb-
HBIX CUMBOJIOB. MICXOIHYIO CHMBOJIBHYIO CTPOKY I€pENaBaTh MpPOrpamMMe uYepe3 MOTOK CTaH-
JApTHOTO BBOJIA, PE3YIbTUPYIOIIYI0 CUMBOJBHYIO CTPOKY OTOOpakaThb uepe3 MOTOK CTaHIapT-
HOro BBIBOJIa. B 00emx cTpokax Bce CHMBOJIBI C MaKCHUMAJIbHBIM M MHUHHMAJIbHBIM KOZAMHU
JOJIKHBI YKa3bIBaTh 3HAKH «». Pa3paboTka mporpaMmsl 10JKHA ObITh OCHOBaHA Ha HCIOIb30-
BaHUM a0CTPAKTHON CTPYKTYpHI ABYHAIPABICHHOTO CBSI3aHHOI'O CIIMCKA C pealu3aluei omnepa-
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LIUI IPOCMOTpA, YAAJIECHUS U BCTABKU €r0 3JIEMEHTOB C IPUMEHEHMEM MEXaHHM3Ma HacJel0Ba-
HUS, ONpeneNsiomero 0a30Bblil K1ace 3JeMeHTa aOCTPaKTHOI'O CIMCKA U MCIOJIB3YIOIEro Mpo-
M3BOJHBIN KJIACC 3JIEMEHTA CIIMCKA CUMBOJIOB.
- Pa3paboTarh 00bE€KTHO-OPUEHTHPOBAHHYIO [IPOrpaMMy, KOTOpasi B KaXKA0i BXOJHOH CUMBOJIb-
HOW CTPOKE MEepEeCTaBIsIeT CUMBOJIBI ¢ MAaKCUMAIBHBIM KOJOM B KOHEI[ CTPOKU 03 M3MEHEHHUs
B3aMMHOIO PAaCIOJI0KEHUsI OCTAJIbHBIX CUMBOJIOB. Bce BXOJHBIE CUMBOJIBHBIE CTPOKH Iepesa-
BaTh IpOrpaMMe yepe3 IMOTOK CTaHJAapPTHOI'O BBOJA, PE3YJIbTUPYIOIINE CTPOKH CUMBOJIOB OTOO-
pakaThb 4yepe3 MOTOK CTaHJapTHOro BbIBOAA. BO Bcex BXOJHBIX U PE3YIbTUPYIOIIUX CTPOKaX Ha
KKl CUMBOJI C MAKCUMAJIBHBIM KOJOM JIOJDKEH yKa3blBaTh 3HaK «“». Pa3paborka mporpam-
MBI JIOJKHA OBITh OCHOBaHAa Ha HCIOJIb30BAaHUM aOCTPAKTHOW CTPYKTYpBI JIBYHAIIPaBJIEHHOTO
CBSI3aHHOI'O CIIMCKA C peaju3aluel onepanuil IpocMoTpa, yAaJleHUsl U BCTaBKU €r0 3JIEMEHTOB C
IPUMEHEHHEM MEeXaHU3Ma HaclleIoBaHMsl, OIpeeNsoniero 0a30Bblil Kjlacc 3JeMeHTa abCTPaKT-
HOTO CIIMCKA U UCIOJIB3YIOLIET0 MPOU3BOIHBIN KJIacC JIEMEHTa CIMCKA CUMBOJIOB.

B kauectBe npumepa cojepxKaHus KOHTPOJIbHOM paboTsl Ne6 o 6 paszneny «llomumop-
¢$u3M», MOTYT OBITH PEKOMEHIOBAHBI CIICIYIONIUE 3a/JaUH:
- Pa3paboTate 00BEKTHO-OPUEHTUPOBAHHYIO MPOrpaMMy IpeoOpa3oBaHUs 33aJaHHON OOBIKHO-
BEHHOH ApOOH B KOHEUHYIO IECATHUHYIO IpO0b. 3anmuch 0OBIKHOBEHHOM pOOH ciemyeT nepeaa-
BaTh [IPOrpaMMe apryMEHTOM KOMaHJIHOM CTPOKH, I'Jle 3allUCU YUCIUTENS U 3HaMeHaTess Jecs-
TUYHBIMH U(PpaMH pa3[elicHbl 3HaKOM «/». Pe3ynbTar npeoOpa3oBaHuii 0TOOpaxarh 3aluChio
BEIIIECTBEHHOI'0 YKCia ¢ (PUKCHUPOBAHHON TOYKOM CTPOKOH craHiapTHOro BeiBoaa. IIporpamm-
Has peaju3alus dTOro MpeoOdpa3oBaHus JIOKHA OBITh OCHOBaHA Ha pa3pabOTKe Kiacca OOBIK-
HOBEHHBIX Jpo0eil ¢ MPUBATHBIMU MOJSAMU JJAHHBIX JUI LETOYHUCICHHBIX 3HAUEHUI YnCIuTeNs U
3HaMEHATeJIs, a TAK)KE ONEepaToOpoM MPeoOpa3OBaHMs THIIA JUIS MTOJyYSHHsI BEIIECTBEHHOTO YHC-
Ja Mo pe3yibTary ux aeneHus. KoHCTpyKTop kinacca AoKeH o0ecrneunBarh NpecTaBiIeHne nuc-
XOJIHOM CHMBOJIBHOW 3amycy OOBIKHOBEHHOW JpoOM Mapoil B3aMMHO MPOCTHIX LIETOYUCIEHHBIX
3HaYeHUH ee YncIuTens U 3HaMeHartens. s npuBeneHust 0ObIKHOBEHHON JIpoOM K HECOKpATH-
MOMY BUJY HEOOXOJIMMO MPEAYyCMOTPETh KOMIOHEHTHBII METOA, pean3yromuil airoputM EB-
KIIUJa.
- Pa3pabotath 00BEKTHO-OPHUEHTUPOBAHHYIO MPOrPaMMY JJIsi OKPYIJIEHUS 3a/laHHOM OOBIKHO-
BEHHOH poOu 10 OimrKaiiero 1enoro yncia, 3HadeHne KOTOPOro He MPEBOCXOIUT €€ BEeNUYH-
Hy. 3anuch OOBIKHOBEHHOM ApoOHU nepeaaBaTh NporpaMMe apryMeHTOM KOMAaHJIHOM CTPOKH, T
YHCITUTENb ¥ 3HAMEHATEIb Pa3felieHbl 3HAKOM «/». Pe3ynbTaT OKpyrieHus cieayeT 0ToOpakarh
CTPOKOHM MOTOKa CTaHAApTHOro BbIBOJA. IIporpammuas peanuzainus OKpYIJIEHUS JOJKHA OBITh
OCHOBaHa Ha pa3paboTKe Kiacca OOBIKHOBEHHBIX JApOoOei ¢ MPUBATHBIMU TMOJIIMU JaHHBIX JUIs
LEJIOYHMCIEHHBIX 3HAUEHUN UYMCIUTENS U 3HaMEHaTelNs, a TaKKe OlepaTopoM IpeoOpazoBaHUs
TUIa, KOTOPBIA peoOpasyeT pe3yabTaT UX JAeleHus B 1enoe yucio. KoHnerpykrop kiacca aoJ-
KeH oOecreunBaTh MpPEJICTaBICHUE MCXOAHOM CHMBOJIBHOW 3amUcH OOBIKHOBEHHOW apoOu mMa-
pO¥i B3aMMHO IPOCTBIX LIEJIOYMCIEHHBIX 3HAUEHUI €€ YMCIUTEN U 3HaMeHarens. s npusene-
HUSl OOBIKHOBEHHOW IpOOM K HECOKPATHMOMY BHJY CIEAYyeT MPelyCMOTPETb KOMIOHEHTHBIN
METO/l, PEATU3YIOIINI anropuT™ EBKina.
- Pa3pabotath 00BEKTHO-OPHUEHTUPOBAHHYIO MPOrPaMMYy JJIsi OKPYIJIEHUS 3a/JlaHHOM OOBIKHO-
BEHHOH Apo0u 10 OIMKalIIero 1esioro Yncia, 3Ha4yeHne KOTOPOTro JI0JKHO ObITh HE MEHBIIIE e
BEJIMYMHBI. 3anuch OOBIKHOBEHHOH IpoOM cienyeT mepefaBaTh MPOTpaMMeE apryMEHTOM KO-
MaHJIHOM CTPOKH, TJI¢ YMCIUTE]Ib M 3HAMEHATeNb pa3feisieT 3HaK «/». Pe3ymprar OKpyrieHus
HE0OX0UMO OTOOpaXkaTh CTPOKOM IMOTOKA CTaHAApTHOro BbIBOAA. IIporpamMmHas peanmuzanus
OKpYIJICHUS J0JDKHA OBITh OCHOBAaHA Ha pa3padoTKe Kiacca OOBIKHOBEHHBIX Jpo0eil ¢ mpuBaT-
HBIMHU TOJIIMU JJAHHBIX Ul LIEJOYMCICHHBIX 3HAYCHWM YMCIINTEN M 3HAMEHATells, a Takke C
OTIepaToOpoM MpeoOpa3oBaHMs THUIIA, KOTOPBIM MpeodpasyeT pe3yabTaT UX JAEJCHUS B 1IeJI0€ YK C-
70. KoHCTpyKTOp Ki1acca TOJDKEeH 00ecreuruBaTh MpeICTaBICHNE HCXOAHOW CUMBOJIBHOM 3aITHCH
OOBIKHOBEHHOHM ApoOM mapoil B3aMMHO MPOCTHIX LIETOYMCICHHBIX 3HAYEHUH €€ YUCIUTENS U
3HameHarens. [ npuBeeHns OOBIKHOBEHHOM ApoOM K HECOKpaTUMOMY BHYy CIE€AYET Ipeay-
CMOTPETh KOMIIOHEHTHBIA METOJ, pealu3yIOLui anroputM EBkinuna.
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- Pa3paboTarh 00beKTHO-OPHEHTUPOBAHHYIO ITPOTpaMMYy JIsl AeTICHUsI OOBIKHOBEHHOM IpoOH Ha
nenoe uncio. O6a onepanaa HEOOXOAUMO NepeaBaTh €il uepe3 apryMeHTbl KOMaHAHON CTPOKH.
Pesynbrar neneHust ciemyer oToOpakaTh CTPOKOW MOTOKA CTAHAAPTHOTO BBIBOJA B (opmare
0OBbIKHOBEHHOM J1poOu. Bo Bcex ciydasix asisi 3anucy OOBIKHOBEHHOW ApoOU HYKHO MPUMEHSTH
CHMBOJIBHBII (pOpMAT, T/IC €€ YUCIUTENb U 3HAMEHATENb pa3/ieieHbl 3HakoM «/». [IporpammHast
peanu3anys BBIYUCICHUN JTOJKHA ObITh OCHOBaHa Ha pa3paboTke Kiacca OOBIKHOBEHHBIX JAPO-
0eil ¢ IpUBAaTHBIMU IOJIIMU JTAHHBIX JUISl LEJIOYUCICHHBIX 3HAYEHUM YUCIUTEIIS U 3HaAMEHATes,
a TaK)Ke OCYIIECTRIIATHCS KOMIOHEHTHBIM METOIOM Ieperpy3ku oreparopa «/». KOHCTpYKTOpEI
KJIacca JI0JDKHBI BBITIOJHATH MPeo0pa3oBaHus 000MX OMEPaH/I0B B YKa3aHHbIM YUCIOBOM Gopmar
OOBIKHOBEHHBIX JIpoOeii. [y mpuBeAeHUsS UCXOTHOW U pe3ylbTUPYIOIIeH 0OBIKHOBEHHBIX JPO-
0eil K HECOKpPaTUMOMY BHJy CIIEAYET IIPENyCMOTPETh KOMIIOHEHTHBIM METO/I, pealn3yIOLIUil ai-
roput™ EBKina, u neperpysky oneparopa npucBauBaHHUsL.
- Pa3paborarh 00BEKTHO-OPUEHTUPOBAHHYIO IIPOIPAMMY ISl BBIUMCIEHUSI CYMMBbI OOBIKHOBEH-
HBIX JIpo0ei, KOTopble HEOOXOIUMO IMepeIaBaTh €l uepe3 /Ba apryMeHTa KOMaHIHON CTPOKU.
Pesynbrar cymmupoBaHuUs cienyeT oToOpakaTh CTPOKOW CTaHJApTHOTO BBIBOJA B (opmare
0OBIKHOBEHHOM J1poOu. Bo Bcex ciydasx s 3anucu 0ObIKHOBEHHOW JIPOOU HY)KHO MPUMEHSTH
CHMBOJIBHBII (hOpMAT, TJIC €€ YUCIUTENb U 3HAMEHATENb pa3/ieieHbl 3HakoM «/». [IporpammMHast
peanu3anys BbIUMCICHUNA CYMMBI JOJKHA OBITH OCHOBaHa Ha pa3paboTke Kiacca OOBIKHOBEH-
HBIX Jpo0Oeil ¢ MPUBATHBIMH TOJSIMH AAHHBIX JUIS IEJIOYMCICHHBIX 3HAYEHUH YHCIHUTENS U 3Ha-
MEHaTelsd, a TaKKe OCYIIECTBISATHCS KOMIOHEHTHBIM METOJIOM MEperpy3k omeparopa «+y.
KoHcTpyKTOpBI Kjlacca TOJIKHBI BBINOIHATH IIPeoOpa3oBaHus OOOMX OINEPAaHJIOB B YKa3aHHBIN
yicIoBOl (popmar OOBIKHOBEHHBIX ApoOeil. [l mpuBeeHHs UCXOAHBIX U Pe3yJIbTUPYIOLIEH
OOBIKHOBEHHBIX Jp0o0Ei K HECOKPAaTUMOMY BUJIY CIIEYET MPEAYyCMOTPETh KOMIIOHEHTHBINH Me-
TOJI, peanu3yromIuii anroput™ EBkiuaa, u meperpysky oneparopa npucBauBaHUsI.

B xauectBe mpumepa conepikaHusi KOHTPOJIbHOU paboTsl No7 1o 7 pasneny «Kiaccsl mo-
TOKOB BBO/1a-BbIBO/Ia», MOTYT ObITh PEKOMEHI0BaHbI CIIEAYIOIINE 3a1a4H
- Pa3paboTtath 00BEKTHO-OPUEHTUPOBAHHYIO MPOrpaMMy Ul U3MEPEHMsI pa3Mmepa 3a/laHHOTO
¢aiina B 6aiiTax, Kuio- 1 Merabaitax. MiMsa usmepsiemoro Qaiina nepegaercs nporpamme yepes
apryMeHT KOMaHJHON CTPOKHU €€ BbI30Ba. Pe3ynbpTaT usmepeHus pasmepa ¢aiia J0HKHO 0TO0-
paxaTh HH(POPMALMOHHOE COOOIICHHE B MOTOKE MPOTOKOJA CTaHIAPTHOW JAUArHOCTUKH (CErr).
DTa IMAarHOCTHKA JOJDKHA UMETh (popMaTr 3amucu CyMMBI YHClIa MEra0ailToB, KWJIOOAWTOB U
0aifToB, B COBOKYITHOCTH COcCTaBistonnx pasmep ¢aitna (M + K + B). IIpu pa3paboTke mpo-
IrpaMMBbl CJIEIYyeT HCIOJIb30BaTh METOJbI MO3UWIMOHMPOBaHMS (DalIOBBIX MOTOKOB BBOJa 0e€3
YTeHUS JaHHBIX U3 HUX.
- PazpaboTraTh 00BEKTHO-OPHEHTUPOBAHHYIO MPOrpamMMy sl MOJACYETa KOJUYECTBAa HEIYCTBIX
CTPOK JIF00OT0 3aJJaHHOTO TeKCTOBOro (haitna. [1pu 3TOM MyCTBIMU CUHTAIOTCSA CTPOKH, T€ OT-
CYTCTBYIOT JIIOOBIE CHMBOJIBI, KpOME HE00s13aTebHBIX TPOOEIOB U Ta0ymsanuii. iMs TeKCTOBOTO
daiina U1 mojcyeTa yucia HEMYCThIX CTPOK MEepefaeTcs MporpaMme yepe3 apryMeHT KOMaHI-
HOHM CTPOKHU €€ BhI30Ba. Pe3ynpTaT mojcyera JOHKHO OTOOpakaTh WH(OPMAIMOHHOE COOOIIIe-
HHUE B OTOKE MPOTOKOJIA CTAaHAAPTHOM nuarHoctuku (Cerr). IIpu pa3paboTke mporpammbl HEOO-
XOJIMMO UCIOJIB30BaTh METO/IbI OecopmMaTHOro BBOAA (haiIOBBIX OTOKOB U UCKIIIOYUTH €€ 3a-
BUCHUMOCTb OT JUIMHBI CTPOK M3MepsieMoro Qaiina.
- PazpaboraTh 00bEKTHO-OPUEHTHPOBAHHYIO MTPOrPaMMy JUIsl MTO/ICYETa KOJMYECTBA CIIOB B JIIO-
O60M 3amaHHOM TeKCTOBOM (aiine. Ilpu 3TOM ciioBOM cuuTaercs Jro0asi MOCIEI0BaTENbHOCTh
OykB 0e3 pa3ianuus perucTpa, oTIe’aeHHas OT IpYrux (parMeHTOB TEKCTa CHUMBOJIAMU MTPOOENIOB,
TaOyJIAUUI WK 3HaKaMU MyHKTYalluu U NepeBojia CTpoku. Vims TekcToBoro Qaiina ams mojcue-
Ta YUCJa CIIOB MepeaaeTcs IporpaMme yepe3 apryMeHT KOMaHHOW CTPOKH €€ BbI3oBa. Pe3yib-
TaT MOACYETa MOJIKHO O0TOOpakaTh WH(GOPMAIMOHHOE COOOIICHHE B MOTOKE MPOTOKOIA CTaH-
napTHoi nuarHoctuku (Cerr). Ilpu pa3paboTke MporpaMMbl CIEAYeT HUCIOIB30BaTh OMEPATOP
¢dbopmaTHOTO BBOJA (hailIOBBIX TOTOKOB.
- Pa3paboTaTh 00BEKTHO-OPHUEHTUPOBAHHYIO MIPOTrpaMMy TOJCUeTa KOJIMUecTBa ab3areB B JIIO-
O0M 3a1aHHOM TEKCTOBOM (aiizne. [Ipu 3TOM cunTaercs, 4ro ad3arsl pa3AeieHbl ¢ TOMOIIBIO MY-
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CTBIX CTPOK, HE COAEPKAIIMX JAPYIMX CHMBOJOB, KpOME HEOoOs3aTEeIbHBIX MPOOENoB U TalyIs-
nuii. ims TexctoBoro ¢aiina B yKkazaHHOM (opMaTe IepegacTcsl MporpaMMme 4epes3 aprymMeHT
KOMaHJTHOW CTPOKHU €€ BbI30Ba. Pe3ynbTar mojcuera uyucia ad3aneB B HEM JIOJDKHO OTOOpakaTh
MH()OPMAIIMOHHOE COOOIIECHNE Yepe3 MOTOK IPOTOKOJA CTaHIapTHOW auarHoctuku (Cerr). Ilpu
pa3paboTKe MporpaMMBbl CIEIYyeT UCIIOJIB30BaTh METOIbI OecopMaTHOTO BBOJIA Kiacca (aiimo-
BBIX ITOTOKOB, a TAK)KE HCKITIOYUTH €€ 3aBUCHMOCTh OT JUIMHBI a03aria.

- Pa3paborarh 00BEKTHO-OPHUEHTHPOBAHHYIO MPOTPaMMY JJisi U3MEPEHHUs OOIIero Yucia eIu-
HUYHBIX pa3psagoB BO Bcex Oaifrax moboro 3aganHoro daiina. Ero mMs nepenaercst mporpamme
yepe3 apryMeHT KOMaHAHOH CTpoku. Pe3ynmbTaT m3mepeHus T0JDKHO oToOpaxkaTh MH(opMaiu-
OHHOE COOOIIEHHE B MOTOKE IPOTOKOJA CTaHAapTHOH muarnoctuku (cerr). Ilpu paspaboTke
IpOTPaMMBbI CJIEIyeT MCIOIb30BaTh METOIbI OecOpMaTHOTO BBOAA CUMBOJIOB KJIACCOB (haiiso-
BBIX TIOTOKOB. Kpome Toro, B mporpamme AO0JDKEH OBITh peaqn3oBaH 3(P(EKTUBHBIA BHIYNCIIN-
TEJIbHBIA ANITOPUTM, MUHUMU3UPYIOIIMHA YUCIIO CPaBHEHUN pa3psiioB Uil Kaxjaoro Oaiita. Ilpu
3TOM HEOOXOIMMO TaKKe UCKIIOUYUTh TOBTOPHBIE N3MEPEHHS OJJHHAKOBBIX OATOB.

4.6. TectupoBanue

B kaugectBe IIpuMepa ONCHOYHBIX CPCACTB IAJId TCKYLICTO KOHTPOJIA YCIICBAEMOCTU CTY-
JCHTOB II0 1 pasacity ((OCHOBI)I AITOpUTMHU3AIMH U TPOIPaAaMMUPOBAHUC C UCIIOJIB30BAHUCM CKa-
JIPHBIX TUIIOB JAHHBIX) MPCACTABJICHBI CIICAYIOIINUC BAPHUAHTBI SaHaHHfIZ

1) Heo0Oxoaumo BeIOpaTh OJMH WM HECKOJIBKO BAPHAHTOB OTBETA!

- B cTpykTypHOM mporpaMMHpOBaHUU 0a30BBIMU CTPYKTYpPaMH SIBISIOTCA ... (YKaxure
HE MEHEE IByX BapUaHTOB OTBETOB):

- 00beJUHEHNE;

- COIPOBOXJICHHUE;

- UKIT ¢ IPCAYCIIOBUEM;
- HUKJI C TIOCTYCJIOBHUEM;
- BECTBJICHHC,

- IIOCJIEAOBATCIBHOCTD.

- Onepaumo «nepeMeHH0171 X MPUCBOUTH MCHBIICC U3 NBYX 3HA4YCHUH: a, b» MOXHO pea-
JM30BaTh CIENYIOIIUMU (QparMeHTaMu mporpammbl Ha si3bike C ... (Ykaxure He MEHee JBYX
BapHUaHTOB OTBCTOB)Z

Xx=b;if(a<x)x=4g;
-if(a<b)x=a;else x=b;
-x=(a<b)?a:b;
-X=min (a, b);

- Omepanuio IpUCBAaWBaHMS BEIIECTBEHHOW MEPEMEHHOU X €€ aOCOJIOTHOTO 3HAYCHUS
(MomyJisl) MOKHO peau3oBaTh CIEAYIOUMMU (parMeHTaMu nporpammsl Ha sizbike C ... (Yka-
KUTE HE MEHEee JIByX BapUAHTOB OTBETOB):

-float x; x = (1 — 2*(x<0))*x;
-float x; if (x <0) X = -X;
-float x; x = (X < 0) ? —Xx:X);
-float x; x = abs(x);
- float x; x = fabs(x);
2) HeobxomuMo yCTaHOBHTH MOCIIEIOBATEIBHOCTh PACIOJIOXKEHHS ONMepaTtopoB (par-
MEHTa NPOrpaMMBI:

- YCTaHOBUTE TOCIIEIOBATEIHFHOCTD PACIIOIOKEHHUS ONepaTopoB (pparMeHTa MporpaMMbI
JUTSL pEIlieHus 3a]Ja4ud BBIBOJIA Ha 3KpaH nepsbix 20 uucen @ubonavuu: 1, 1, 2, 3,5, 8, 13, 21, ...
(VxkaxuTe mpaBUIBLHYIO TIOCIIEIOBATEIHFHOCTD B MPEIIOKEHHONH COBOKYITHOCTA OTBETOB):

-}
-X1=x1+x2;
- printf(“%d “, x1);
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~for (inti=1;i<=18; i++){

-X1=x2=1,

-int x1, X2;

-printf(“%d %d “, x1, x2);

X2 =x1-x2;

- YcranoBure IMOCJICA0OBATCIIbHOCTE PaCIlOJIOXKEHUA OIIEPATOPOB (bparMeHTa IMporpaMmbl

IJId pCHICHUSA 3aJa4u NIEPCCTAHOBKU B O6paTHOM MOpAAKE 3JICMCHTOB OJHOMCPHOT'O LEJIOYUC-
JICHHOI'O MacCCHBa A, COACpKAIICTO 10 a1emeHTOB. (YKa)KI/ITe IMPaBUJIBbHYIO ITIOCJICOO0BATECIIb-
HOCTH B HpeI[HO)KeHHOfI COBOKYHHOCTI/I OTBGTOB)Z

-int count, i, r;

-inta[10] = {0,1,2,3,4,5,6,7,8,9};

-a[i] = a[count — i;

-afcount—i] =r;

-r=alif;

-count = 9;

-for(i = 0; i < count/2; i++){

- YcTaHOBUTE MOCIEI0BATEILHOCTD PACIIONIOKEHUS ONIEPaTOPOB (hparMeHTa IporpaMmsl

JUTSL PEIICHMsI 33/1a4 BBIBOJA HA SKPAaH MAKCUMAJIbHOTO 3HAYCHHS B BEIICCTBEHHON MaTpuie A
pazmepoM n X m (n <= 50, m <= 100 — ucxoausie AaHHbIC). (YKaKUTE MPABUIHHYIO TIOCTEN0-
BaTEJIbHOCTH B MPEJIOKEHHON COBOKYITHOCTH OTBETOB):

- printf(“\n %f”, max);

- for (j = 0; j < 100; j++)

- for (max = a[0][0], 1= 0; 1 < 50; i++)

- float a[50][100], max; int 1, j;

- max = ai][jl;

- 1f (a[1][j] > max)

B kxauecTBe nmpuMepa OLIEHOUYHBIX CPEACTB JUIsl TEKYIIEr0o KOHTPOJIS YCIEBAEMOCTU CTY-
JeHTOB 110 2 pazaeny «CTpyKTypHBIE TUIIBI JaHHBIX U MOJYJbHOE MPOrpaMMHUPOBAHUE» TIPE]I-
CTaBJICHBI ClleJylolre BapuaHThl 3a1anuil (Heob6xoaumo BbIOpaTh OJUH WIIM HECKOJIBKO BapH-
AQHTOB OTBETA):

- Jlnst paboTsl ¢ nenounciaeHHon Matpuiei X pasmepom n X n (n < 50 — ucxogHoe naH-

HOE) ucIonb3yeTcs: nByMepHbiii MaccuB int X[50][50]. Bo3aMoxHBIME 3arosoBKkaMu (YHKIIHM,
MO3BOJISIIONIEH B MaTpuile X ONpeAeTuTh HauOoIblee 3HaUeHue, sBisercs ... (YKaxure mpa-
BHIJIBHYIO TTOCJIEIOBATEILHOCTD B MPEIOKEHHON COBOKYITHOCTH OTBETOB):

- void func (int x[][50], int n, int *max)

- void func (int x[][50], int n)

- int func (int x[][50], int n)

- void func (int x[][50], int n, int max)

- Nmeercs nenouncieHHbld MaccuB X U3 n aeMeHToB (n < 1000 — ucxoaHoe TaHHOE):
int x[1000]. Bo3Mo>XHbIMH 3arosioBKaMu (DyHKIMH, [MO3BOJISIIONIEH B MaccuBe X OMNPENENIUTh
KOJIMYECTBO JIEMEHTOB, MPEBHIMAIONINX 3aJaHHOE 3HaueHUe Z, ABISIOTCS ... (YKaKuTe mpa-
BUJIbHYIO TOCJIEIOBATENILHOCTD B NMPEAIOKEHHON COBOKYITHOCTH OTBETOB):

-void func (int x[], int n, int z, int *k)
- void func (int x[], int n, int z, int k)

- int func (int X[], int n, int z)

- int func (int x[], int n)

- llana crpoka S u aBa cuMBona Cl u C2. @yHKUUSA, T03BOJISIONIAS] 3aMEHUTD B CTPOKE
S cumBoa C1 Ha cumBos1 C2 ¥ OACUUTATH KOJIMYECTBO 3aMEH, MOXKET UMETh CJIEIYIOLIUE 3aro-
JIOBKHU ... (YKaXuTe NpaBWIbHYIO MOCIEI0BATEIbHOCTD B MPEIJI0KEHHOW COBOKYITHOCTH OTBE-
TOB):
- int func (char *s, char c1, char c2)
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- void func (char *s, char cl, char c2, int *k)
- void func (char s[], char c1, char c2, int k)
- int func (char s[], char c1, char c2)

- int func (char *s, char cl, c2)

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 00ecredeHus JAJIsi CAaMOCTOATEIbHON PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Meroanueckue yKazaHus st 00yJaroIuXCst 10 OPraHU3aIMU CAMOCTOSATEIBHON PabOThI
10 JAMCUMILIMHE, BKIIIOYAs MEPEUYCHb TEM CaMOCTOSATEIBHON paboThl, (JOPMBI TEKYIIETO KOH-
TPOJISt 110 TUCIUIUTAHE W TPEOOBAHMS K UX BBIOJHEHHIO Pa3MENIEHbI B 3JICKTPOHHON HH(pOpMa-
uoHHO-00pa3zoBatenbHol cpeae CII6GI TU(TY) na caiite: http://media.technolog.edu.ru

6. ®OH/ OLIEHOYHBIX CPEACTB /JIsl IPOBeAeHUs] MPOMEKYTOUHOM aTTeCTAINH.

[TpomesxyTouHasi aTTecTalus MO AMCLMIUIMHE MPOBOAMTCS B (opMe dK3ameHa B 1 ce-
MECTpe H B BHJIE 3al[UThl KYpCOBOTO IIPOEKTA U K3aMEHa BO 2 CEMECTpE.

DK3aMeH IpeaycMaTpUBaOT BHIOOPOUHYIO MPOBEPKY OCBOCHUS IPEAYCMOTPEHHBIX 3JIe-
MEHTOB KOMITETCHIINH ¥ KOMIUIEKTYIOTCS TEOPETUYECKIMHU BOTIPOCAMHU (JIs1 IPOBEPKU 3HAHHIA).

[Tpu cmaue sk3aMeHa, CTYIEHT MOJyYaeT /IBa BOIIPOCA U3 MEPEUHs BOIPOCOB, BPeMsl MO/
TOTOBKH CTYJ€HTa K yCTHOMY OTBeTY - 10 30 MuH.

[Tpumep BapuaHTa BOIIPOCOB HA K3aMEHE B IEPBOM CEMECTpE:

buner Nel
1. Ilonsarue anroputma. CBolicTBa anroputMmoB. biok-cxema anroputma. baszo-
BBIE AJITOPUTMHUUYECKUE CTPYKTYPHI.
2. Ilpouenypsl u ¢pyHkuun. OObsIBICHUS U omnpeneneHus: GyHkuuid. Dopmans-
HbIe U (pakTHyeckue napamerpsl. [lepenadya apryMeHTOB (QyHKIIHH.

HpI/IMep BapHaHTa BOIIPOCOB Ha 3K3aMEHE BO BTOPOM CEMECTpE:

buner Nel
1. Knaccor o0bekToB. CTpykTypa kiacca. KOMIOHEHTHbIE NaHHBIE U METOMbI
KJjacca.
2. MHoxecTBeHHOE HacienoBanue. [IporpamMmmMHuas peanu3anust MHOKECTBEHHOTO
HacJIeTOBaHUS.

PC3YJ'ILT3.TBI OCBOCHUA NUCHUIINIMHBI CUUTAIOTCA NOCTUTHYTBIMH, €CJIN IJI BCCX 3JICMCH-
TOB KOMHGTCHHI/Iﬁ AOCTHUTHYT HOpOFOBLII\/II YPOB€HL OCBOCHUSA KOMIICTCHIIMK HAa JaHHOM J3Tarie —
OLICHKA «YJOBJICTBOPUTCIILHO).
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7. IlepevyeHb y4eOHBIX H31aHHI, HCOOXOAUMBIX JIs1 OCBOCHHS M CIMILIHHBI.

a) meyaTHbIe U3TAHMSI:

1. Tenumes, /. III. JIuarBucTHYECKOE U MPOrpaMMHOE OOECIeueHHue aBTOMATHU3UPO-
BaHHBIX CHCTEM : yuyeOHoe mocobue st By3oB / JI. IIl. Tenumes; mox pea. T. b. UuctsakoBoi ;
MunuctepcTBo 0OpazoBanus u Hayku Poccuiickoit @eneparuu, Cankr-IlerepOyprekmii rocy-
JAPCTBEHHBIM TEXHOJIOTHMYECKUH MHCTUTYT (TexHudeckuil yHuBepcuteT), Kadenpa cucrem aB-
TOMAaTHU3UPOBAHHOTO IpoeKkTHpoBaHus U ympasneHus. — Cankr-IlerepOypr : LIOIT «IIpodec-
cusin, 2010. — 403 c. — ISBN 978-5-91884-017-7.

2. Yuctsxosa, T. b. [IporpammupoBanue Ha sS3bIKaX BEICOKOTO YpOBHs. ba3oBblil Kypc :
Yyeonoe nocobue / T. b. Uuctsakosa, P. B. Autunun, Y. B. HoBoxxunoBa ; MunuctepcTBo 00-
pasoBanus u Hayku Poccuiickoit @eneparun, Cankr-IlerepOyprckuii rocy1apcTBeHHbINH TEXHO-
JIOTUYECKUI MHCTUTYT (TeXxHU4eckuil yHusepcurter), Kadenpa cucrem aBTOMaTH3MPOBAHHOIO
npoeKTHpoBaHus U ynpasienus. — Cankr-IlerepOypr : [6. u.], 2008. — 101 c.

3. UYuctsxona, T. b. [IporpammupoBanue Ha s3bIKax BBICOKOTO YpoBHs. KOHTpoibHBIE
paboTel : YueOHoe mocodue st 3aouHoit opmbl ooyuenus / T. b. Huctsakosa, P. B. Autunus,
U. B. HoBoxwuinoa ; MunucrepctBo oOpasoBanus u Hayku Poccuiickoit denepaunn, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIM TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUW YHUBEPCHUTET),
Kadenpa cucrem aBTOMaTU3MpOBAaHHOTO MPOEKTUPOBaHUA U yrpaBieHus. — Cankt-IlerepOypr :
[6. u.], 2008. - 101 c.

4. TlporpammupoBaHuE Ha sI3bIKaX BBICOKOTO ypoBHS. KypcoBoe mpoekTHpoBaHHE :
Vuebnoe mocobue / T. b. Unucrsakosa, P. B. Aatunmu, Y. B. Hosoxwuiosa, JI. B. ['oxpuesa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprckuii rocy-
JAPCTBEHHBIM TEXHOJOTHYECKUI MHCTUTYT (TeXHWYecKuid yHuBepcurer), Kadenpa cucrem as-
TOMAaTU3UPOBAHHOI'O MMPOEKTUPOBaHUs U ynpasneHus. — Cankt-IlerepOypr : [6. u.], 2009. — 38 c.

0) 3JIEeKTPOHHBbIE YUeOHbIe U3IaHUA:

5. IIporpammupoBanue. COopHUK 3a1a4 : yueOHoe nocodue / O. I'. Apxunos, B. C. ba-
tacoBa, [1. B. I'peuxkuna [u ap.] ; nox penakuueit M. M. Mapana. — Cankr-IlerepOypr : Jlans,
2019. — 140 c. — ISBN 978-5-8114-3857-0 // JlaHb : 37€KTpOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com (mata o6parenus: 30.08.2021). — Pexkum A0CTyMa: MO MOAMUCKE.

6. bapkos, . A. OOBEKTHO-OPHEHTHUPOBAHHOE MTPOrpaMMUpOBaHue : yueOHuk / 1. A.
bapkos. — Cankr-IletepOypr : Jlanb, 2019. — 700 c. — ISBN 978-5-8114-3586-9 // Jlans : anex-
TpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com (xara oOpamenus: 30.08.2021).
— Pexxum noctymna: mo moJimucke.

7. Toponuss, JI. B. [lapagurma mporpammupoBanus : YuyebHoe mocobue / JI. B. T'o-
ponHsis. — 2-e u3f., crep. — Cankr-IlerepOypr [u ap.] : Jlanb, 2021. — 232 c. — (YueOHUKHN 14
By30B. CnenmanbHass sjureparypa). — ISBN 978-5-8114-6680-1 // JlaHb : 3JEKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com (mara o6pamenus: 30.08.2021). — Pexxum
JIOCTYTIA: TIO TIOAITHCKE.

8. Komnosa, E. A. Anroputmsl u nporpaMmsl. S3sik C++ : yue6HOoe nocobue / E. A. Ko-
HOBa, ['. A. TTomnmak. — 6-e u3n., crep. — Cankr-IlerepOypr [u ap.] : Jlans, 2021. — 384 c. — ISBN
978-5-8114-8487-4 // Jlans : anexTpoHHO-OnbMHOoTeyHas cuctema. — URL: https://e.lanbook.com
(mara oopamenus: 30.08.2021). — Pexxum mocTyma: Mo MOIIMHCKE.

9. Csepanos, C. 3. SI3bIKHM IPOrpaMMHUPOBAHUS U METOJIbI TPAHCIISIMH : y4eOHOE 10CO-
oue / C. 3. CeepmioB. — 3-¢ m3., crep. — Cankr-IlerepOypr [u ap.] : Jlaws, 2021. — 562 c. —
ISBN 978-5-8114-8195-8 // Jlawp : »5nekTpoHHO-OmOmmoreunass cuctema. — URL:
https://e.lanbook.com (maTta o6pamenus: 30.08.2021). — Pexxum goctyna: 1o moJmmckKe.

10. Conparenko, U. C. IlpakTuueckoe BBEJACHHE B sS3bIK IporpamMmmupoBanus Cu : y4eo-
Hoe nocobue / U. C. Connmarenko, . B. ITonos. — Canxkr-Ilerepoypr [u ap.] : Jlans, 2021. — 132
c. — (Yuebnuku Juia By3oB. CnenuanbHas aureparypa). — ISBN 978-5-8114-3150-2 : // Jlans :
aekTpoHHO-OMOmoreunas cuctema. — URL: https://e.lanbook.com (mara oOpamieHwus:
31.08.2021). — Pexwum q0oCTyIA: 11O MOANKCKE.
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8. IlepeyeHb 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, HEOOXOTUMBIX /1JIsl 0CBOE-
HUSI THCHHITHHBL.
yueOHbii TiaH, PIT/] u yae6HO-MeTommyeckue marepuaisl: http://media.technolog.edu.ru

9. MeroauyecKkue yKa3aHus AJ1sl 00y4aIOUXCS 10 0CBOEHUIO TUCIUILIHHBI.

Bce Buabl 3ansaTuii no aucuuiuinae «MH)opManoHHBIE TEXHOJIOTUU U MPOTPaAMMHPO-
BaHUE» MPOBOJISATCS B COOTBETCTBHHM ¢ TpeOoBaHusiMu cieayronux CTII:

CTII CII6I'TH 040-02. KC YKJIB. Buasl yueOubix 3ansatuit. Jleknusa. O0nme TpeboBa-
HUS;

CTO CII6I'TH 018-2014 KC YK/IB. Buasl yueOHbIx 3ansaTuii. CeMUHaphl U IIpaKTHYe-
ckue 3aHaTus. O0mue TpeOOBaHUs K OpraHu3alliy U MPOBEICHUIO;

CTII CIIGI'TH 048-2009. KC YKIB. Buasl yueOnbix 3anaruif. CamocTosiTeNbHas Iia-
HUpyeMas pabota cryaeHToB. O0mme TpeOOBaHMs K OpraHU3alyy 1 IPOBEACHUIO.

[InanupoBanue BpeMeHU, HEOOXOJMMOIO0 Ha W3YYEHHE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCEr0 OCYIIECTBISATh HA BECh CEMECTp, MpeaycMaTpuBasi MPU ITOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3alMM y4eOHOTO Ipoliecca AJisi CTYACHTOB
SBIISETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYIEHT MOJKEH MPUXOIUTH, UMEs 3HAHUSA T0 YK€ U3YYCHHOMY MaTepHainy.

10. ITepeyenr HHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 110 JMCHUILINHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yuebHOM mporiecce 1o 1aHHOW AMCHUILUIMHE MPETyCMOTPEHO HUCHOIb30BaHUE UHPOP-
MallMOHHBIX TEXHOJIOTHIA:

YTCHUE JIEKIUHN C UCIIOJIB30BAHUEM CIAlA-IIPE3CHTALUN;

B3aUMOJICICTBHE C OOYyYalOUMMHUCS TOCPEACTBOM 3JEKTPOHHON HH(POPMAIMOHHO-
00pa3oBaTeNbHON Cpebl.

10.2. IIporpammHoOe oOecnieyeHue.

Omneparmonnas cucrema Microsoft Windows 10 (moxamucka Azure Dev Tools for Teach-
ing Subscription 1D 1831112343).

Visual Studio Community (moamucka Azure Dev Tools for Teaching Subscription ID
1831112343).

Visual Studio Enterprise (moammcka Azure Dev Tools for Teaching Subscription 1D
1831112343).

Pelles C (6ecrutaTHast TUICH3HS).

Apxusatop 7-zip (otkpsiteie aunen3un (GNU LGPL, BSD 3-clause License, GNU LGP
with unRAR license restriction)).

Moodle (otkpsitast munensus, GNU GPL v3).

Adobe Acrobat Reader DC (6ecratnas aunensus «ADOBE Personal Computer Soft-
ware License Agreement).

LibreOffice (orkpsitas nmuuensus, Mozilla Public License Version 2.0).

becrutatHbie BeO-Opaysepsl: Google Chrome (Becriatnas HekoMMepuecKasi JIMIIECH3US),
Mozilla Firefox (Otkperras aunensus (Mozilla Public License V2)), Opera (becrutatHast
munensus (Opera EULA)).
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10.3. ba3bl JaHHBIX U HHGOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

CrpaBouHo-miorickoBas cucrema «Koncynprant-ITmrocy

Be6-cTpanuna xypuana « apopmannonnsie Texnonorum» http://www.novtex.ru/IT

Caiitel nHpOpMAIMOHHBIX TexHOJOTHiA: http:/inftech.webservis.ru, http://citforum.ru

Nudpopmannonno-ananutuueckuid  mopran «Haydnas snekrponHas —OuOiamoTexa»
http://elibrary.ru

MesxayHapoiHble MYJIbTHAUCIUIUIMHAPHBIC aHATUTHYECKHE pedepaTHBHBIE 0a3bl AaH-
HBIX Hay4YHBIX yOaukanuii http://webofknowledge.com, http://scopus.com

DNEKTPOHHO-OUOINOTEUHBIC CUCTEMBI:

«DNEeKTPOHHBINA YNTANBHBIN 321 — bubnmoTex» https://technolog.bibliotech.ru/;

«Jlanby https://e.lanbook.com/books/.

11. MarepuajbHO-TeXHHMYECKOe O0ecrieuyeHne 0CBOEHN s JUCIUILIMHBI B X0/1€ peaJiu-
3aiun 00pa3oBaTeIbHOMH NPOrpaMMBbl.

Jlyis ipoBeieHUsT 3aHATUH 10 JWCIMIUIMHE Ha Kadenpe CHCTeM aBTOMAaTU3UPOBAHHOTO
npoektupoBanusi u ympasinenus CIIGITU(TY) wumeercs HeoOXxoaumas MaTepHUaIbHO-
TeXHHUYECKass 0a3a, COOTBETCTBYIOMIAS JACUCTBYIONIUM CaAaHUTAPHBIM U MPOTHUBOTIOKAPHBIM ITpa-
BUJIaM U HOpMaM:

HaumenoBanue xommbio- O6opynoBanue

TEPHOro Kilacca Kageapsl

Kinacc  mHTErpupoBaHHBIX 30 moca0YHBIX MECT.

CUCTCM IIPOCKTUPOBAHUA U
YIpaBJICHUA XUMHKO-
TCXHOJIOTHYCCKNMHU npo-

YyeOnasa meOelnb, IIaCTUKOBAs TOCKA.
[lepconanbHble KOMIBIOTEPHI (15 MIT.): OBYXSAEPHBIH MPO-

neccop Intel Core 2 Duo (2,33 I'T); O3Y 4096 M6; HXKXM/I

250 I'e; CD/DVD mpuBon, DVD-RW; Bugeokapra NVIDIA
GeForce 8500 GT; 3BykoBast U ceTeBas KapThbl, BCTPOCHHBIE B
MaTepUHCKYIO miaTy. [lepcoHanbHble KOMIBIOTEPH 00BEAMHEHBI
B KOPIIOPATUBHYIO BBIYUCIIUTEIBHYIO CETh Kaeapbl U HMEIOT
BBIXOJ B ceTh «/HTepHETY.

neccaMu

40 moca10uHbIX MECT.

VYuebHas mebernb, IIaCTUKOBAs JOCKA.

[lepconanbhuble kKommnbioTEpbl (20 MIT.): YeTbIPEXsACPHBII
nporeccop Intel Core i7-920 (2666 MI'), O3V 6 I'6; HEXM/I
250 I'6; CD/DVD mnpuson, DVD-RW; Buneokapra NVIDIA Ge-
Force GT 220 (1024 MO0); 3ByKkOBasi 1 ceTeBast KapThbl, BCTPOCH-
HBbIE B MaTEePUHCKYIO TuiaTy. [lepcoHanbHBIE KOMITBIOTEPH 00B-
eIMHEHBI B KOPIOPATUBHYIO BBIYMCIUTEIbHYIO CeTh Kadeapsl u
UMEIOT BBIXOJ B ceTh «VHTepHeTY.

Knacc uHpopmanmoHHbIX 1
MHTEJJIEKTYaJIbHBIX CUCTEM

56 mocagoYHBIX MECT.

VYyeOHas mebOernb.

Mynerumenniinsiii mpoekrop NEC NP41. HoyrOyk Asus a6j
Ha 6a3se mpomeccopa Intel Core Duo T2000.

MynbpTuMeIMiiHAs HHTEpaKTUBHAs Tocka ScreenMedia.

JlexoHHAst ay TUTOPUS

12. OcoGeHHOCTH OCBOECHUS JUCHUNIMHBI HHBAJIUAAMH U JHIAMH C OTPAHMYEHHbI-
MH BO3MOKHOCTSIMH 3710POBbBSI.

J1Jiss UHBATUOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU y4eOHBIE MPOIECC OCYIIECTB-
JsieTCss B COOTBETCTBUU ¢ [lomoskeHnemM 00 opraHu3amnuu yueOHOTO mporiecca st 00ydeHus: WH-
BaJMJIOB ¥ JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTMU 3710poBhbsi CIIOI TU(TY), yTBepKaeHHBIM
pekTopoM 28.08.2014.
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[Ipunoxxenne Ne 1
K paboueii mporpaMmme JUCHUTLTHHBI

@DoH/1 OLIEHOYHBIX CPEACTB
JJISl IPOBe/AeHH S POMEKYTOUHOM aTTeCTAIMH 10

aucuuminne « AHgopmanuoHHbie TEXHOJOTHH M TPOrPAMMHPOBAHME»

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (GopMHUPOBAHMSI.

Nnupexc xoM-
Copepxanue Ortan GopmupoBaHus
INETCHI NN
OIIK-8 Cnoco0eH pa3padaTbiBaTh AJITOPUTMBI M IPOTPAMMBI, Ha4yaJIbHbIN
NPUTOHBbIE VIS NPAKTHYECKOr0 PUMeHEeHH s
IIK-5 Cnoco0eH pa3pabaTsiBaTh TpeOOBaHUS U NPOEKTHPOBATH HavyaJIbHBIN
NMporpaMMHoe odecrnieyeHue
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JIHUYHBIX 3Tallax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nammenoBanme

YpoBHU CHOPMHUPOBAHHOCTH (OIMCAHKE BRIPAKEHHOCTH JIECKPHUIITOPOB)

[okazarenu copMHupOBaHHO- Kputepuit
WHJUKATOPA JOCTUXKE- «YJOBJIETBOPUTEIBHO» «XOpOLIO» COTJIMYHO»
CTH (IIECKPHIITOPHI) OIICHUBAHUS > N o
HUS KOMIIETEHIIUN (TIOpOTOBEKIii) (cpenumii) (BBICOKHIA)
OIlK-8.1 PacckasbiBaet 00 anroputmax u | OtBeT Ha Bompoc | [laér ompenenenus anro- | Jlaér onpeneneHus an- | Jla€r ompenmeneHus — anro-

CocrapieHue ajro-
PUTMOB, HANHUCaHUE U
OTIagKka KOJOB Ha
MPOIIEYPHOM  SI3BIKE
NIPOrpaMMHUPOBAHUS,
OTJaJgKa U TECTHPOBA-
HUEe paboTocmocoOHO-
CTHU IIPOTPAMMBI.

010k-cxem anroputmoB (3H-1)

Nel k sk3ameny

puTMa M OJOK-CXEMBI aJiro-
PUTMOB. [epeuncnser
CBONCTBA aJITOPUTMOB.

TOpUTMa B OJIOK-CXEMBI
anroputMmoB. [lepeunc-
JIAET CBOWCTBa airo-
pUTMOB W 0a30BBIE al-
TOPUTMHYECKUE CTPYK-

TYpBL.

puTMa M OJOK-CXEMBI ajiro-
putMoB. Ilepeunciser cBou-
CTBa aJrOPUTMOB M 0a30BbIC
QITOPUTMHUUYECKUE CTPYKTY-
pel.  IlpuBogur  mpumep
OJOK-CXEMBI.

Paccka3piBaeT O CHHTaKcHCE U
CEMaHTHUKE S3bIKa IPOTrpaMMH-
posanus Cu (3H-2)

OtBeT Ha BOIpOC
Ne2 k sx3ameny

Jaér onpeneneHus CUHTaK-
CHCa U CEMAaHTHKH S3bIKa
nporpammuposanus. Ilepe-
YUCJIIET HETOYHO CTPYKTY-
py andasura s3pika Co.

Jaér onpenenenus: cus-
TakCHCa W CEMaHTUKHU
sI3bIKa TPOTrpaMMHpOBa-
Hus. Ilepeuncnser oc-
HOBHBIE DJIEMEHTHI aJl-
¢asura s3p1Ka CH.

Jaér ompeneneHuss CUHTaK-
CHCa W CEMaHTUKU S3bIKa
nporpammuposanus. Ilepe-
YUCIISIET OCHOBHBIE 3JIEMEH-
Tl andasura s3pika Co.
[TpuBoUT OOLIYIO CTPYKTY-
py mporpammsl Ha si3bike CH.

Paccka3eiBaeT o NpeaACTaBJICHUC
JaHHBIX B IPOrpaMM€ Ha SA3BIKE

Cu (3H-3)

OTtBeT Ha BONpOC
Ne3 k sk3ameny

Haér onpeneneHust Tepmu-
HaM «0OBsBJICHUE, ONpee-
JICHUEC U HWHUIHAJIU3alust
nepemMeHHo». Ilepeuncs-
€T HETOYHO OCHOBHBIE THU-
IObl AAaHHBIX A3bIKaA Cu u
oIepaluy HaJl HUMHU.

Jlaér ompeaencHus Tep-
MHHAM  «OOBSBIICHHE,
OTIpE/IC/ICHUE U WHUIIM-
aM3aIus IEPEMEHHOW,
[NepeuncrsieT OCHOBHBIE
THIIBI JaHHBIX  SI3bIKa
Cu, omepamuu HaJI HU-
mu. [lpuBoguT mpuMep
00BABICHNS KOHCTAHTEL

Ja€r ompenenenus Tepmu-
HaM «OOBsBIEHHE, OIpee-
JICHUE W  HHHUIHAJIA3ALUs
[IEPEMEHHOM».

[lepeuncnser OCHOBHBIE TH-
bl JaHHBIX s3bIka Cu, orme-
paruu Haj HuMH. [IpuBoauT
npuMep OOBSBICHUS KOH-
crantel. [lepeuncnser mpa-
BUJIa IpeoOpa3oBaHus THUIIOB
JTAHHBIX.

PacckaspiBaer 00 omeparopax
s3bika Cu (3H-4)

OtBeT Ha BOIIPO-
cbl Ne4-8 x aK3a-
MEHY

Ilepeuncnger HETOUHO yKa-
3aHHBIE oreparopbl. Omm-
ChIBaeT 00JacTb WX WC-
MOJIb30BAHUSL.

[lepeuncnser  ykaszaH-
Hble omepaTopsl. Omm-
ChIBae€T 00JACTh MX HC-

IIOJIB30BaHM. HpI/IBO-
JAUT TPUMCPbBI HX HUC-
IIOJIB30BaHMA.

[lepeuncnser yKa3aHHbIE
onepaTopsl. OnucsiBaeT 00-
JacTh M OCOOEHHOCTH WX
ucnonb3oBanud. llpuBogur
OpUMEpbl WX HCIIOJIB30Ba-
HMU.
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Kon n nammenoBanme
WHJUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUN

YpoBHU CHOPMHUPOBAHHOCTH (OTHMCAHKE BHIPAKEHHOCTH JIECKPHUIITOPOB)

[okazarenu copMHupOBaHHO- Kputepuit
«YJIOBJICTBOPHUTEIIEHOY «XOPOIIIO» «OTITUYHOY»
CTH (IIECKPHIITOPHI) OIICHUBAHUS ~ 9 s
(IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
PacckasbiBaer o crpykTypHbIX | OTBeT Ha Bompo- | JJaér nerounsie ompexaene- | Haér ompenenenust 3a- | Jaér omnpeneneHus 3aaaH-
tunax gaHdeix B Cu (3H-5) cel Ne9-10, 17 x | HUSL 3aJaHHBIX CTPYKTYp- | NAHHBIX  CTPYKTYPHBIX | HBIX ~CTPYKTYPHBIX THIIOB

9K3aMEHY

HBIX THUIIOB JaHHBIX. Onu-
ChIBACT OII€pallMi Hald HU-
MU U UX 3JICMCHTaMH.

THUIIOB JaHHBIX. Onucel-
BacT oOIcpalvu HaJ HU-
MU U UX 3JICMCHTaAMH.

naHHbIX. OINHUCHIBaeT orepa-
nuu  Hax HumH.  [IpuBojg
MIPUMEP MCTIOIH30BaHMUS.

PacckaspiBaeT 0 mpouemypax u
byukimsx B s3bike Cu (3H-6)

OTBeT Ha BOIPOC
Nell k sx3ameny

Jaétr ompeneneHus mpoiie-
aypel U Gyukiur. ONUCH-
BA€T CHHTAKCHC OOBSBIIE-
HUSL U onpesielicHuss (PyHK-
LU,

Jaér onpeaeeHus
npouenypsl 1 (QyHKIHH.
OnucelBaeT CHHTAKCUC
0OBSBICHHUSI W OTpee-
nennss ¢Qynkumid. Pac-
CKa3bIBaeT OTIHYHSI
(hopManbHBIX OT (haKTH-
YEeCKUX [TapaMeTPOB.

Jlaér ompeaeneHuss mpoiie-
nypsl 1 ¢pyHkuuu. OnuceiBa-
€T CUHTAKCUC OOBSBICHHS U
ompeaeneHus (yHKIHHA.
PacckasbiBaer OTJINYMS
(¢opManbHBIX OT (akTHUe-
CKMX mapaMeTpoB. OmNuckl-
BaeT 0COOCHHOCTH Tepenadu
apryMEHTOB. IIpuBonut
MpUMEPHI (YHKITHIA.

PacckasesiBaeT 00 0COOEHHOCTSIX
nepesiayd mapaMeTpoB B QyHK-

OtBeT Ha BOIpO-
cbl Nel2-13 k ak-

Paccka3piBaeT HETOYHO O
BapuaHTax IMepeaadd 3a-

PacckaspiBaeTr 0 Bapu-
aHTax Iepefadyu 3a/laH-

PacckaspiBaeT 0 BapuaHTax
nepefayd 3aJaHHbIX Mapa-

i (3H-7) 3aMeHy JAHHBIX  [apaMeTpoB B | HBIX  [ApaMeTpOB B | METPOB B (YHKIHIO W UX
(YHKITHFO. (YHKIMIO U UX 0COO€H- | 0COOEHHOCTH. [IpuBogut

HOCTH. PUMEPBL.
PacckaspiBaeT o kiaccax mamsi- | OtBeT Ha Bompoc | PacckaseiBaeTr o kiaccax | PacckasbiBaer o kiaccax | PacckaspiBaer 0 Kiaccax
1 B Cu (3H-8) Nol4 k sk3ameny | mamsite B Cu. namatu B Cu, monynsix, | mamatu B Cu, MOZyJsX,

CTPYKTYPBI MOIYJISL.

CTpyKTypsl Moayis. Ilpuso-
JIUT TIPUMEPBHI.

PacckassiBaer 00 0COOEHHOCTH

OTBeT Ha BONpOC

Haér ompenenenus pekyp-

Haér ompeneneHust pe-

Haér ompeneneHus pekyp-

nporpammupoBanus  pexkypcuu | Nel5 k okzameny | cum. IlpuBoaut nmpumep. KypCHH. [IpuBoaut | cuu. IlpuBoautr mpumep.

(3H-9) puMep. OrmmuceiBaer | OnuceiBaeT IOCTOMHCTBA U
JIOCTOMHCTBA W HENO- | HenocTaTku. PacckasbiBaer o
CTaTKH. CTEKE BBI30BOB.

PacckazpiBaer 00 azapecarnum | OtBeT Ha Bompoc | [la€r ompenenenue anpecy. | Jlaér onpenenenue an- | JJaér ompenenenue anpecy.

nuHamudeckor mamstu (3H-10);

Nel6 k ax3ameny

OrnmceBaeT omepanuyd Haj
HuM. ONHCHIBAaET MpoIeny-
PBI BBLICTICHHUSI 1 OCBOOOXK-
JIeHUs TIaMSITH.

pecy. OmnmucwiBaeT orie-
paruu Haj HuM. Omwm-
CBHIBACT MPOIEAYPHI BBI-
JeJieHnuss U OCBOOOXKJIe-
HHUSI TAMSTH.

OmnuceIBaeT omepanuu  Haja
HuUM. OmNHCBIBaeT NpoLeay-
pPBI BBIICICHUS U OCBOOOXK-
neHus mamsaTH. [IpuBomguT
MIPUMEDPBI.
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Kon n nammenoBanme
WHJUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUN

YpoBHU CHOPMHUPOBAHHOCTH (OTHMCAHKE BHIPAKEHHOCTH JIECKPHUIITOPOB)

[okazarenu copMHupOBaHHO- Kputepuit
«YAOBIETBOPUTEITHHO» «XOpOTIIO» «OTIHIHO»
CTH (IIECKPHIITOPHI) OIICHUBAHUS ~ 9 s
(IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
PacckaspiBaeT 00 ocobenHoct | OtBeT Ha Bompoc | OmuceiBaeT THIbl ¢aitnoB. | OmuceiBaeT TuUnbl ¢ail- | OnuceiBaeT THIBL  (aitoB.
pabots ¢ (aiinamu Ha s3bike Cu | Nel8 k sk3ameny | OcHoBHBIC onepanmu Hapx | JoB.  Omnepaumu  Hax | Omepaumu  Han  (alinamu.

(3H-11)

¢aitnamu.

¢atimamu. OcobeHHOCTH
paboThl C pa3HBIMU TH-
rmaMu (haisos.

OcobeHHOCTH paboTHI C pas-
HBIMH  THmamMu  (haiios.
[Ipumepsr pabothl ¢ aiina-
MHU.

PacckaspiBaeT 00 aprymeHTax
KOMAaHJIHOM CTPOKH M Makpocax
(3H-12)

OtBeT Ha BOMIpPOC
Nel9 k sx3ameny

PacckasbiBaeT 00 aprymeH-
TaX KOMaHAHOW CTpPOKH.
Ob6nactu MIPUMEHEHUSI.
PacckaspiBaeT 0 He MeHee
JIByX Makpocax.

PacckaspiBaeT 00 apry-
MEHTax KOMaHIHOU
ctpoku. PacckaspiBaer o
MaKpocax. Oo6nacTu
MPUMEHEHUSI U OCOOCH-
HOCTH HCIOJIb30BAHUS.

PacckaspiBaeT 00 aprymes-
TaX KOMaHAHOM  CTpPOKH.
PacckaszpiBaeT 0 Makpocax.
Obnact  TpUMEHEHUS W
0COOCHHOCTH  MCIIOJIb30Ba-
Hud. [Ipumepsl ncnonb3oBa-
HUSL.

IIponymeiBaeT anroputm peuie- | TectupoBaHue Bemmonusier ¢ ommbkamu | Beimonnsier ¢ omuOka- | BeIonHsSET MpaBUIIBHO BCeE

Hus 3a1a4d U popmupyer mpo- | Nel-2 He Gosiee IBYX 3alaHUI MH He Ooiee OJIHOro | 3aJaHus

IrpaMMy Ha IIPOLICTYPHOM SI3BIKE 3aaHuA

nporpammupoBanus (Y-1)

Pemaer 3agaun mo paspabotke | KoHTposbHBIE PaspabatbiBaeT mporpam- | Pa3paGatsiBaet npo- | PaspabareiBaeT nporpaMmsl

aIrOpUTMOB M mporpamMm Ha | padorsr Nel-3 MBI 110 33[JaHUI0 C HE3HAYM- | TpaMMBl 110 3aJaHMIo. | 0 3agaHuro. IIporpaMmHbIN
TEIbHBIMU ommnOkamu. | IlporpammubIil Kox 3a- | KOX 3310KyMEHTHPOBAH.

HPOLEAYPHOM S3bIKE TPOrpaM-
muposanus (H-1)

IIporpammHBIil  KOJ 3an10-

JOKYMCHTUPOBAH C HE-

KYMEHTHUPOBAH C OIMHOKa- | 3HAYUTEILHBIMU C

MH. OILINOKaMH.
OIIK-8.2 PacckasbiBaer o knaccax B C++ | OtBer Ha Bompo- | JJaér Herounsle ompezene- | Haér omnpeneneHust 3a- | Jaér omnpenenenus 3aaaH-
CocraBlieHue anro- | ¥ MexXaHW3Max WHKancyasiuu | cbl Ne20-28 K 9K- | HUS 3aJaHHBIX JJIEMEHTOB | JaHHBIX 3JIEMEHTOB | HBIX DJJIEMEHTOB KJIACCOB H
PUTMOB, mpammcaane | (3H-13) 3aMeHYy KJIACCOB M MEXaHW3Ma HWH- | KJJACCOB M MEXaHW3Ma | MEXaHW3Ma WHKAICYJISIINN.

mporpaMM H OTJIajKa
KOAOB Ha OOBEKTHO-
OpUEHTHUPOBAaHHOM
SI3BIKE  TIPOrPaMMHUPO-
BaHUs.

Kancynsiuuu.  OnuceiBaeT
HETOYHO OCOOEHHOCTH WX
HCIIOJIL30BaHUS.

MHKarcyasuu. OMuchI-
BaeT OCOOEHHOCTH WX
HUCIIOJIL30BAHUA.

OnuceiBaeT 0COOEHHOCTH UX
ncronb3oBanus. [IpuBoaut
HIPUMEPHI UCITIOJIb30BAHMSI.

PacckaspiBaeT 0 MexaHHU3Max
OpraHuvsanun HaCJICIOBaHUA B
C++ (3H-14)

OTBeT Ha BOHpO-
cel No29-34 x k-
3aMeHy

Jaér HerouHsle ompezene-
HUSA 3aJaHHBIX DJIEMEHTOB
MEXaHW3Ma HacCJeI0BaHMUs
B C++. OmnuceIBaeT HETOY-
HO OCOOEHHOCTH UX HC-
MTOJIB30BAHUS.

Jaér ompenenenus 3a-
JaHHBIX 3JIEMEHTOB Me-
XaHU3Ma HacJieJ0BaHMs
B C++. OmuceiBaer oco-
OEHHOCTH UX HCIIOJIb30-
BaHU.

Jaér ompenenenust 3amaH-
HBIX JJIEMEHTOB MEXaHH3Ma
gacienosanust B C++. Omu-
CBIBAET OCOOEHHOCTH HX WC-
[10JIB30BaHUS. [IpuBogut
MPUMEPBI UCIIOIb30BaHMSL.
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Kon n nammenoBanme
WHJUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUN

[Tokazarenu chopMUpOBaHHO-
CTH (IIECKPHIITOPHI)

Kputepuit
OLICHUBAHUS

YpoBHU CHOPMHUPOBAHHOCTH (OTHMCAHKE BHIPAKEHHOCTH JIECKPHUIITOPOB)

«yIOBIICTBOPUTEIILHO»
(IOpOTrOBBIii)

«XOPOILIO»
(cpennmii)

«OTIIMIHO»
(BBICOKHIA)

Paccka3piBaeT 0 MexaHU3Max
OpraHM3anuy nojmuMopdusma B
C++ (3H-15);

OTBeT Ha BOIPO-
cbl Ne35-42 x ak-
3aMeHYy

Jaér HeTouHbIE oOmpenene-
HUSI 3aJJaHHBIX DJIEMEHTOB
MEXaHHU3Ma MoJIMMOphU3Ma
B C++. OmnuceIBaeT HETOY-
HO OCOOEHHOCTH HX MHC-
MOJIb30BAHMUS.

Haér omnpeneneHus 3a-
IaHHBIX JJIEMEHTOB Me-
XaHU3Ma MOJIUMOPHU3-
ma B C++. OmnmceiBaeT
0COOEHHOCTH HX HC-
I10JIb30BAHUS.

Jaér omnpenenenus 3anaH-
HBIX JJIEMEHTOB MeXaHW3Ma
nonumoppuzma B Ct++.
OrnuceiBaeT 0COOCHHOCTH MX
ncnons3oBanus. IlpuBomut
MIPUMEPHI NCTIOTB30BAHMSL.

Paccka3piBaeT 0O  IIOTOKOBBIX
KJIaccax BBoJa-BeIBoga B C++
(3H-16).

OTBeT Ha BOIPO-
cbl Ne43-49 x ak-
3aMeHy

Jaér HeTouHbIE oOmpenene-
HHUs 3aJaHHBIX 3J3JIEMECHTOB
IMOTOKOBBIX KJIACCOB BBOJA-
BeiBOga B C++. OnuceiBaeT
HETOYHO OCOOEHHOCTH HX
ucnonb3oBanus. OnuchIBa-
€T HETOYHO OCOOEHHOCTH
HUX UCIIOIB30BaHUA.

Haér omnpeneneHus 3a-
JAHHBIX J3JICMCHTOB II0-
TOKOBBIX KJIaCCOB BBO-
na-seiBozia B C++. Omu-
CBIBAET OCOOEHHOCTH HX
ucroip3oBangug.  Omn-
CBIBA€T HETOYHO OCO-
OEHHOCTH UX HCIOJbL30-
BaHUs.

Jaér omnpenenenus 3anas-
HBIX DJICMCHTOB ITIOTOKOBBIX
KJIacCOB BBOJA-BHIBOJA B
C++. OmnuceiBaeT 0COOEHHO-
cTn nux HUCITIOJIB30BAHUA.
OnmceiBaeT HETOYHO OCO-
OCHHOCTH HX HCIOJIH30Ba-
Huda. [IpuBogutr npuMepsl
HCIIOIb30BaHHA.

[TpogymbIBaeT anropuTM pemre-
HUA 3371244 U (GOpMHpYET Tpo-
rpaMMy Ha 00BEKTHO-
OPHEHTHUPOBAHHOM SI3bIKE MPO-

KontponbHbie
pabotbr Ne4-7

Pa3zpabateiBaer  mporpam-
MBI 110 3aJJaHUIO C HE3HAYU-
TEJIbHBIMU OIIMOKaMH.
[IporpammubIil kO# 3amo-

Pa3pabareiBaeT po-
rpaMMBl 110 33JaHHIO.
IIporpammueIil KO 3a-
JIOKYMEHTUPOBAaH C He-

Pa3zpabatbiBaer mporpamMmel
o 3axanuto. [IporpammHeIi
KOJI 33/I0KyMEHTHPOBAH.

rpammupoBaus (Y-2). KYMEHTHPOBAaH C OIIHOKAa- | 3HAYMTEILHBIMU c
MH. OILIMOKAMMU.
Pemaer 3amauy mo paspabortku | Kypcosoii mpoekt | Pa3pabareiBacT nporpammy | PaspabareiBaet npo- | Pa3pabareiBaeT nporpammy

QITOPUTMOB W TIPOrpaMM  Ha
00BEKTHO-OPHEHTUPOBAHHOM
si3pike nporpammupoBanust (H-
2).

[I0 3aJaHAI0 C HE3HAYH-
TEJIbHBIMU OIIMOKaMH.
IIporpammHBbIil  KOJ 3an10-
KYMEHTHPOBaH C OIIMOKa-
MH.

rpaMMmy 0 3aJaHHIO.
IIporpammueIil KO 3a-
JIOKyMEHTHUPOBaH C HE-
3HAYUTEIBLHBIMU C
OIINOKaMHU.

no 3aaanuio. [IporpammHbIii
KOJI 33JJ0KyMEHTHPOBaH.

IK-5.1

Pazpabotka  anropur-
MOB pEIIECHUS TOCTABA
JICHHBIX 3a/1a4.

PacckaspiBaeT 00 aroputMax u
010k-cxeMm anroputmoB (3H-17)

OTBeT Ha BOIPOC
Ne50 k ax3ameny

Jaér omnpexneneHuss ajiro-
puTMa 1 OJOK-CXEMBI ajro-
PUTMOB. Ilepeuncnser
CBOICTBa aJITOPUTMOB.

Jaér ompeneneHus an-
TOpUTMa M OJIOK-CXEMBI
anroputmoB. Ilepeunc-
JseT  CBOWMCTBA  anro-
pUTMOB U 0a30BBIE al-
TOPUTMHUYECKUE CTPYK-

TYpBIL.

Jaér omnpeneneHus  anro-
puTMa U OJOK-CXEMBI ajro-
putMoB. [lepeuncnser cBoi-
CTBa aJITOPUTMOB U 0A30BBIC
ANTOPUTMHUYECKHE CTPYKTY-
pel.  IlpuBogur  mpumep
OJIOK-CXEMBL.
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Kon n nammenoBanme

YpoBHU CHOPMHUPOBAHHOCTH (OTHMCAHKE BHIPAKEHHOCTH JIECKPHUIITOPOB)

UH/IUKAaTOPa JOCTHXKE- Howasatenu chopmipoBatio- Kpurreputii «YZIOBJIETBOPUTEIILHO» «XOpOTIIO» «OTIHIHO»
CTH (IIECKPHIITOPHI) OIICHUBAHUS ~ 9 2
HUS KOMIIETEHIIUN (TIOpoTOBKIii) (cpennmii) (BBICOKHIA)
[IponymeiBaer anroputm perie- | KoHTponbHbIE PazpabatbiBaer anroput™m | PazpabGaTeiBaer  anro- | PaspabaTeiBaeT — anroputm
Hus 3a1a4u ¥ GopmupyeT 6iok- | padoter Nel-7 pelieHns 3afadd ¢ HE3Ha- | pUTM pELICHUs 3aJaud. | pemeHus 3agadu. Popmupy-
cxemy perreHus 3aaauu (Y-3). YUTENBHBIMU  OmUOKaMu. | PopMUpyeT ¢ He3HAYU- | €T MOIPOOHYI0 OJIOK-CXeMY
dopmupyer  OGJIOK-CXeMy | TEIbHBIMH  OIIMOKaMH | ajJropUTMa pelleHHs 3adadH.
0000IIIEeHHOTO ~ aNTOpUTMA | IOAPOOHYIO OJIIOK-CXEeMy
pelIeHus 3aaa4u. anropuTMa pereHus
3aJ]a4H.
Pemaer 3amauy mo paspabotku | Kypcosoii mpoekt | Pa3pabareiBacT anroputMm | PaspabareiBaeTr  anro- | PaspabaTeiBaeT  anroputm
anropurMma (H-3). pelieHus 3afaddl ¢ He3Ha- | pUTM pELICHUs 3aJaud. | pemeHus 3agadd. Popmupy-
YATENLHBIMU  OmUOKaMu. | GopMUpyeT ¢ HE3HAYU- | €T MOIPOOHYI0 OJIOK-CXEeMY
dopmupyer  OGJIOK-CXeMy | TEIbHBIMH  OIIMOKAaMH | alropUTMa pelleHHs 3a1adH.
0000IIIEHHOTO ~ aNTOpUTMA | TOAPOOHYIO OJIIOK-CXEeMY
pelIeHus 3a1a4u. anropuTMa perreHus
3aJ1a4H.
[K-5.2 PacckazpiBaeTr 00 wmHCTpyMeH- | OTBeT Ha Bompoc | PacckasmiBaer oOmryro uH- | PacckaspiBaeT  oOmryro | PacckasesiBaer oOmIy0 WH-

Cosznanue mnporpamm-
HOTO KOJia B COOTBET-
CTBHH C TEXHHUYCCKHUM
3a7laHUEM.

TaNbHBIX CPEJICTBAX pa3padOTKU
nporpamm (3H-18).

No51 k sk3ameny

¢dopMmarro 06 MHCTpYMEH-
TaJBHBIX CPEICTBAX paspa-
0OOTKH Mporpamm.

nHpOpMAIUI0O 00 WH-
CTPYMEHTAIIbHBIX CpEa-
CTBax pa3pabOTKH Ipo-
rpamM.

¢dbopmarro 00 HHCTpyMEH-
TaJIbHBIX CpEACTBaxX paspa-
60TKH mporpamm. [IpuBoauT
CpaBHEHHE HECKOJIbKUX WH-
CTPYMEHTAJIbHBIX CPEICTB.

Paccka3niBaeT OCHOBHBIE CXEMBEI

OtBeT Ha BOIPO-
cbl No52-53 k ak-

OnuceiBaeT 007aCTh MpPH-

OnuceiBaet 00J1aCcTh

OnwuckiBaeT 001aCTh MpUMe-

MIPOEKTHUPOBAHUS mporpamm MEHEHHs 3a/JlaHHBIX CXEM | IPUMEHEHMs 3aJaHHBIX | HEHUS 33JaHHBIX CXEM IpO-
(3H-19). 3aMeHy NPOEeKTHpOBaHMs. Paccka- | cxeM NpOeKTUpOBaHUS. | EKTUpOBaHUS. PacckasbiBaer
3bIBAET HETOYHO MPUHIMUNBI | Paccka3piBaeT NPUHIMU- | IPUHLIUIIBI MOCTPOEHUS.
MTOCTPOCHHUSI. TbI TIOCTPOEHHUSI. [TpuBOIUT IIpUMEpP CXEM.
PazpabatpiBaecT nporpammublil | KonTponbHbie PazpabateiBaer mporpammy | PazpaGartbiBaer npo- | PaspabareiBaeT mporpammy
KOJl B COOTBETCTBUHU C 3a7anueM | paboTel Nel-7 [0 33JaHUI0 C HE3HauW- | TpaMMy 10 3aJaHuio. | Mo 3agaHuro. [IporpammHbIi

(V-4).

TCJIBbHBIMU OHJI/I6KaMI/I.
[IporpammHubIil  KOZ 3ai0-
KYMEHTHPOBaH C OIIMOKa-
MH.

IIporpammueIil KO 3a-
JIOKYMEHTUPOBAaH C He-
3HAYUTEIbHBIMU c
omuOKaMu.

KOJT 33]TOKyMEHTHPOBaH.
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Kon n nammenoBanme
WHJUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUN

YpoBHU CHOPMHUPOBAHHOCTH (OTHMCAHKE BHIPAKEHHOCTH JIECKPHUIITOPOB)

[okazarenu copMHupOBaHHO- Kputepuit
«YAOBIETBOPUTEITHHO» «XOpOTIIO» «OTIHIHO»
CTH (IIECKPHIITOPHI) OIICHUBAHUS ~ 9 2
(IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
Pemaer 3amauy mo paspabortku | Kypcosoii mpoekt | OGocHOBBIBaeT BbiOOp MH- | O00CHOBBIBaeT BBIOOP | OOOCHOBBIBACT BHIOOp WH-
nporpaMM B COOTBETCTBUH C CTPYMEHTAJIbHBIX CPEICTB | HHCTPYMEHTAIbHBIX CTPYMEHTANIbHBIX  CPEJCTB
3ananuem (H-4). pa3paboTKH MPOTrpaMMHOTO | CPEICTB pa3paboTKK | pa3paboOTKH MPOrpamMMHOIO
komiekca. @opmupyer ¢ | mMporpaMMHOTO KoM- | koMIutekca. Dopmupyer oc-
HE3HAYUTEIHHBIMU  OIIWO- | TUIEKcA. QopMHUpyeT | HOBHBIE CXEMBI MPOEKTHUPO-

KaMH  OCHOBHBIE
MPOEKTHPOBAHUS npo-
rpaMMm  (QyHKITMOHATHHAS
CTPYKTYypa, OIIoK-cxema
anroputmMa, UML  gwma-
rpaMma BapuUaHTOB  HC-
mone30BaHus). Pazpabatsi-
BaeT IporpaMMy IO 3aja-
HUIO C HE3HAYUTEIHHBIMH
ommnOkamu. [IporpammHbIit
KOJ 3aJ0KyMEHTHUPOBaH C
omuoOKaMu.

CXCMBI

OCHOBHBIE CXEMbI IIPO-
EKTHPOBaHUS MPOrpaMM
(pyHKIIMOHATEHAS
CTpYKTypa, OJIOK-cxema
anroputMa, UML nwma-
rpaMMa BapHaHTOB HC-
mone30BaHus). Pazpaba-
TBIBAET MPOTPaMMy IIO
3aJaHAI0 C HE3HAYH-
TENbHBIMU  OIIMOKaMH.
[IporpammusbIil KOI 3a-
JIOKYMEHTUPOBaH c
OIMOKaMHU.

BaHUA mporpamMM ((yHKITHO-
HaJIbHAas CTPYKTypa, OJIOK-
cxema amroputma, UML
JgarpaMma BapuUaHTOB HC-
nonb3oBanus). Paspabatbi-
BaeT MporpaMMmy IO 3aja-
Huto. IIporpaMMmHblil  KOA
3aJJ0KYMEHTHPOBaH.
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) Bonpochl Uil OlleHKHM 3HAHUI, YMEHUIl M1 HABBIKOB, C(POPMUPOBAHHBIX Y CTY/I€H-
Ta no komnereduun OIK-8:

1. Tlonstue anroputma. CBoiicTBa airopuT™MoB. biok-cxema anroputma. bazoBbie aj-
TOPUTMHUYECKHE CTPYKTYPBI.

2. CHHTaKcuC M CEMaHTHKa s3bIKa IporpaMMupoBaHusi. AsdaBuT s3bika CH: JIEKCEMBI,
UJACHTU(PUKATOPBl M KJIIOYEBBIE CJIOBA, 3HAKHM OMEpaldii, TuTepaibl U KoMMeHTapuu. OOmias
CTPYKTYpa IporpamMmsl Ha si3bike CH.

3. OObsBneHME, ONpeneleHue ¥ MHUIManu3anus nepemenHoi. Koncrantsl. Kiaccu-
(buKanys CKaJspHBIX TUIIOB JAHHBIX, ONepaluy Haja HUMH. Onepanuu npeoOpa3oBaHus TUIIOB.

4. OcHoBHbIe onepaTopsl si3bika Cu: apudmeTndeckue, JOTuIeckue, CpaBHEHUs, MPH-
cBanBaHuA. OCOOEHHOCTH MX HCHOJb30BaHUsA. [IpuMepsl UCTIONB30BaHUS YHAPHBIX, OMHAPHBIX
U TEpPHAPHBIX OIIEPATOPOB.

5. IloOutoBbIe oneparopsl A3bika Cu. OCOOEHHOCTH U MPUMEPBI UX UCIIOJIb30BaHMS.

6. Omnepatopsl BeTBiIeHUA. CHHTAKCHUC ONEPAaTOPOB, UX OCOOEHHOCTH W NPHMEPHI HC-
H0JIb30BaHMU.

7. Omnepatopsl 1uKI0B. CHHTAaKCHUC ONEPaTOpPOB, UX OCOOEHHOCTH U MPUMEPHI UCIIONb-
30BaHMsL.

8. HectpykrypHbIe omepaTopsl mepenadn yrpaBieHHUs: oreparop 0€3yCIIOBHOTO Hepe-
XoJla goto, oreparop JOCPOYHOro 3aBepuieHus break, omepaTop mpojoykeHus continue. Cun-
TaKCHUC OIIepaTOPOB, UX OCOOEHHOCTH U IPUMEPHI UCIIOJIB30BaHUS.

9. CrpyKTypHbIE TUIIBl JaHHBIX: MAacCHBBI, CTpOKH. OnucaHue, onepanuyu HaJ Maccu-
BaMU U UX DJIEMEHTaMH, IPUMEPHI UCIIOIb30BAHMUSL.

10. CrpykTypHble THUMBI JaHHBIX: 3amucu (CTPYKTyphl). OmnucaHue, ONepaluu Haj
CTPYKTYpaMH U MX 3JIEMEHTaMH, IPUMEPbI UCII0JIb30BaHUSI.

11. Ilpouenypsl u ¢yHkuuu. OObsiBACHUA U ompeneneHus ¢yHkuud. PopMaibHbIE U
¢daktryeckue napameTpsl. [lepenaya apryMeHTOB (QyHKIIUH.

12. Ilepenaya CTPYKTYPHBIX THUIIOB JaHHBIX B KaueCcTBE apryMeHToB ¢yHKuuu. OcobeH-
HOCTH Iepe/lauy U MPUMEPBHI.

13. Ilepenaua mpoueayp U QyHKUu B apyrue ¢GyHKIMU yepe3 napamerpbl. OcoOeHHO-
CTH Mepeaavu U MpUMepBI.

14. Knaccel maMaTu. ABTOMaTHYECKUH, perMCTPOBBINA, BHEIIHUN U CTATMUECKUI KIacChl
namsatid. Moaynu. CTpykTypa MoAysl. 3aKOHbI BUIUMOCTH UIAEHTU(PUKATOPOB.

15. Pexypcus. OcoGeHHOCTH mporpamMmmupoBaHus. JlocTouHcTBa M HenoctaTku. loHs-
THE CTEeKa BHI30BOB.

16. Anpecanusi AMHAMHYECKOW MaMSTH: MOHATHE ajpeca, Olepalnuy MoJydeHus ajapeca
U pa3biMeHoBaHusl. [Ipolieypsl mosydeHus naMsaTd ¥ OCBOOOXKIEHUS €e.

17. CruckoBble CTPYKTYpBI JAQHHBIX U OCHOBHBIE NMPHEMbl pabOTBl C HUMHU: CO3JIaHHE
AIIeMEHTa, J0OABJIEHHE AJIEMEHTA K CIIUCKY, y/aJeHHe djieMeHTa U3 crnucka. O0nacTh mpUMeHe-
HUS CIIMCKOBBIX CTPYKTYP JaHHBIX.

18. Pabota ¢ TekcTOBBIMU 1 OMHApHBIMU (aiimamu. Onepanuu Han aiinamu. [Ipumepsr.

19. AprymenTts! koMaHaHOH cTpoku. [Ipenpoueccop a3bika Cu.

20. Kiaccer 00bekToB. CTpykTypa Kitacca. KoMIoHEHTHBIE JaHHBIE U METOJIBI KJlacca.

21. Koncrpykrops! kiaccoB. KoncTpykTop 1o ymonuanuio. KOHCTpyKTop KOnMUpOBaHUs -
MHUIMAINA3aIHH.

22. JlecTpyKTOpHI KJIacCOB. SIBHBIN M HESBHBIN BBI30OB JIECTPYKTOpa. BupTyanbHbie ne-
CTPYKTOPBI.

23. JlocTyn K KOMIIOHEHTaM Kkiacca. J{py3bst KiiaccoB. Asipecarusi KOMIIOHEHTOB KJlacca.

24. Anpecanusi KOMIIOHEHTOB Kjacca. CTtaTmdeckue JaHHbIE W MeToabl kiacca. Kon-
CTaHTHI KJIaCCOB.

25. Tleperpy3ka MeTo10B U onepanuid. OnepaTop-(pyHKITUI.

26. ITapamerpu3zanus TunoB naHHbIX. [11a010HBI KJIaccOB U QYHKIMH.
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27. TlporpammupoBaHUE HEpAPXUIECKUX 00bEKTOB. KOHTEHEPHI KIIACCOB.

28. Kommo3sutHble kinacchl. MacCHBBI.

29. ba3oBslii 1 mpou3BoHbIE Ki1acchl. CriennuKaus Nporu3BOIHBIX KIACCOB.

30. Jloctyn k HacieIOBaHHBIM KOMIIOHEHTaM 0a30Boro kijacca. COOTHOIIECHHE MEXKIY
0a30BBIMHU U TIPOU3BOIHBIMU KJIACCAMHU.

31. Tloaknacc u cynepkiacc. IlocaenoBaTebHOCTh BbI30Ba KOHCTPYKTOPOB M JI€CTPYK-
TOPOB U1 00BEKTOB POU3BOTHBIX KJIACCOB.

32. MHoxecTBeHHOe HacienoBaHue. IIporpammuas peanu3anus MHOXECTBEHHOT'O
HaCJIeI0BaHMUA.

33. BupryanbHoe HacnenoBanue. [IpuBenenue TunoB o0bEKTa.

34. Konteiinepsl. KoMno3utHbie K1acchl.

35. IMomumopdu3m pu MOCTPOCHUH HEPAPXHH KIIACCOB.

36. BuptyanbsHbie K1accel. BupTyanbHbie 1eCTPYKTOPHI.

37. Yuctele BUpTyanbHble (QyHKIHUU. AOCTpakTHbIE 0a30BbIE KJIACCHI M KOHKPETHBIE
KJIACCHI.

38. OcobenHocTH pabOTHI C TMHAMHUYECKUMHU 00bEKTaMH.

39. OcobeHHOCTH pabOThI ¢ JMHAMHUYSCKUMH MOJISIMA. KOTMPYIOMIHiA KOHCTPYKTOP.

40. JIpy>xecTBeHHbIC ()YHKIIUU U KIIACCHI.

41. Tlepeonpenenenue oneparuii. Oneparop-QyHKIUS.

42. Ila6monsl knaccoB. [11a6nonsl QyHKINHA.

43. Wepapxus KJIaccoB IIOTOKOB BBOJIA-BBIBOJIA.

44. Omnepatopsl popMaTHOTO BBOAA-BHIBO/IA.

45. ®narm ynpasieHus: GopMaToM MOTOKOB BBOJA-BBIBOJIA.

46. MaHumynITOPHI TOTOKOB (hOPMATHOTO BBOJA-BBIBOIA.

47. Ileperpy3ska onepauuii GopMaTHOrO BBOJa-BbIBOJA.

48. Metoapl 6echopmMaTHOTO BBO/IAa-BHIBOIA.

49. KoHCTpyKTOpPHI (haliIOBBIX MTOTOKOB. Pe:KUMBI BBO1a-BBIBOIA (DAIJIOBBIX TIOTOKOB.

0) Bonpocs! /151 OLlEHKHU 3HAHMI, YMEHU W HABBIKOB, C()OPMHMPOBAHHBIX Y CTY/€H-
Ta no komnerenuun IK-5:

50. Monsarue anropurma. CBolicTBa anropuTMoB. biok-cxema anropurMa. bazoBsie ain-
TOPUTMHYECKHE CTPYKTYPBI.

51. MucTtpyMeHTanbHbIE cpeAcTBa pa3padoTki. OYHKIMOHAIbHBIE BOZMOXKHOCTH. CpaB-
HEHUE HECKOJIBKUX.

52. OCHOBHBIE CXEMBI IPOSKTHPOBAHUS MTPOTPAMM: CTPYKTYypa WH(POPMAIIMOHHOTO U aJl-
ropurMudeckoro odecrneuenns, UML-nuarpaMMbl BapuaHTOB MCHOJIb30BaHusA. [IpuHIMOBL MO-
crpoenus. [Ipumep.

53. OCHOBHBIE CXeMbI IPOEKTHUPOBAHUS IPOrPaMM: CTPYKTypa HH(POPMALIMOHHOTO U aJl-
roputMuueckoro obecrneuenusi, UML-nuarpaMMbl BapranToB Hcnonb3oBaHus. [IpuHuuns! mo-
crpoenus. [Ipumep.

IIpu cpade sKk3aMeHa, CTYIEHT ITOJIYy4aeT JBa BOIIPOCA U3 IIEPEYHs, IIPUBEACHHOIO BBILIIE.
BpeMmst moaroToBkM CTyI€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. TeMbI KypCOBBIX IPOCKTOB!

1. OcHoBHBIE aIrOpUTMBI Ha Tpadax. MUHUMATbHBIE TTOKPBIBAIOIINE JCPEBBSI.

2. Kparuaiimme nyTu U3 OJTHOM BEPIIMHBI U JJI BCEX Map BEPIIUH HA rpade.

3. AnroputMmel oucka noAacTpok. Ananus. Cpasuenue. Onucanue. Peanuzanus.

4. Pa3paboTka Kjacca, ynpaBJIsOLIEro 3arpy3Koi pecypcoB MPUIIOKEHHs U3 PECYPCHOTO
daiina ((haitnoB) ¢ BO3SMOKHOCTBIO ITU(PPOBAHHUS.

5. Pa3zpaboTka ki1acca, ynpasIsOLIEro 3arpy3Koi pecypcoB IPUI0KEHUS U3 PECYPCHOTO
daitna
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(paiinoB) ¢ BO3MOKHOCTBIO YIIAKOBKH I10 aNroputMy Xaddpmana.

6. Cxxarne n3obpaxenuit. JPEG cxxarue. AHamu3 aaropuTMa U peaau3aiu.

7. Cxatue nzobpaxenuil. PekypcuBHbIii (BoHOBOH Wi wavelet) anroputMm. AHanu3 ai-
TrOpUTMA U peaTU3alMH.

8. Cxarue n3obpaxenuil. @pakraibHOE cKATHE. AHAINM3 aJITOPUTMA U pPeaTU3aLiu.

9. Ucnonp3oBaHue HEHPOHHBIX CETEH A aJaNTUBHOIO cxaTusd MH(opManuu. AHanu3
IrOpUTMAa U peasIn3alyi.

10. Cxatue nanHbix MetoaoM LllerHoHa-DaHo. AHANIKM3 ANrOpUTMAa U peaTu3allii.

11. IIporpamma npoBeaeHHsI 3K3aMeHa 1o Habopy TecToB. PazpaboTka 0a3bl JaHHBIX AT
XpaHEHUs U aHaJK3a pe3ysbTaToB.

12. TIporpamma, renepupyromias TeCTbl o Habopy BorpocoB. Benenne 6a3pl JaHHBIX BO-
IIPOCOB, AHAJIMU3 PE3yJIbTATOB TECTUPOBAHHUS.

13. 3amuce aelicTBUil monb3oBarens (KiaBUaTypa, MbImb). CTaTHCTUYECKUN aHAIN3
Ha)KaTHsl KJIABUII U IPYTUX JIEHCTBUI B pealbHOM BPEMEHHU.

14. Stealth-xiueHT MOHUTOpHMHIA JEHCTBHI IMOJIb30BaTeNs (KiIaBHaTypa, SKpaH, BBOJI-
BBIBOJ).

15. IIporpamma, moka3pIBaromas 00beM NaMsITH, 3aHUMaeMBbIN (aiiiaMu Ha TUCKE.

16. IIporpamma, mpou3BOAIIAS TOUCK AYOIUPYIOMUXCS (ailioB Ha TUCKE.

5. MeTtoanyeckue MaTrepHajbl JJIsl ONpe/esIeHHs] NMPOLelypP OLEeHHBAaHWS 3HAHMIA,
YMEHH ¥ HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (OpMUPOBAHUA KOMIIETEeHMI.

IIpomerxyTouHas aTTecTalnys 1o AUCLUILIMHE POBOAUTCS B COOTBETCTBUU C TPEOOBAHU-
amu CTO CIIOI' TU(TVY) 016-2015. KC YK/IB Ilopsaok opranuzanuy 1 NpoBeACHUs 3a4E€TOB U
HK3aMEHOB.

[To pucnumuiiHe MpoMeEXyTOUYHasl aTTecTalusl MPOBOJIUTCS B MIEPBOM ceMecTpe B (hopme
9K3aMeHa U BO BTOPOM ceMecTpe B (hopMe 3aIIUThl KypcOBOTO NMPOEKTa U IK3aMeHa, IIKaJla olle-
HUBaHUs — OaJulbHAsl (COTJIIMYHO», «XOPOILIO», «yJOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIb-
HOY).
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IIpunoxxenne Ne 2
K pa0ouei nporpamme JUCHUILTNHbL

I1a0Ji0H 3a1aHKMsI HA KYPCOBOM NMPOEKT

Muno6puayku Poccun
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKUIA HHCTUTYT
(TEXHMYECKHUI YHUBEPCUTET)»

3AJAHUE HA KYPCOBOU ITPOEKT

Hanpasaenue moaroroBkn  09.03.01 MudopmaTrka 1 BHIYUCIUTENbHAS TEXHUKA

Hanpasiennoctn ABTOMaTH3UPOBAHHBIE CUCTEMBI 00pabOTKH HH(POPMALIUY U
YIIPaBICHUS

DaKyabTeT WNudopManmoHHBIX TEXHOJIOTHIA U YIPABICHUS

Kadeapa CucreM aBTOMaTU3UMPOBAHHOTO MPOECKTUPOBAHMS U YIIPABICHUS

Y4eOHas IMCHHUIIJIMHA WNudopmannoHHble TEXHOJIOTUH U TPOTPAMMUPOBAaHUE

Kypc 1 I'pynna Homep epynnut

CryaeHr Damunus Uma Omuecmeo

Tema: Tema xypcogozo npoexma

Henn yIIIyOUTh TEOpEeTHYECKHE 3HaHMs, HeoOXOAMMBIE I pealu3alud OOBEKTHO-

pabdoThI: OPHUEHTHUPOBAHHOI'O MOJX0/a K MOCTPOCHUIO MOJIEIH MPEAMETHON 007acTH U JEKOM-
MO3UIUHN MPUKIAAHON 3aJaul, 0ObEKTHO-OPUEHTHUPOBAHHONW TEXHOJIOIMH NPOEKTH-
poBaHus nporpamm. [TonydnTs NpakTH4YeCKre HABBIKH 00BEKTHO-OPHUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS B 00bEKTHO-OPUEHTUPOBAHHONW HHCTPYMEHTAIBHOM cpejie.

Hcxoanbie 1aHHbIE O MPOEKTY (OCHOBHAS JIUTEPATYPA MO TeMe U JIEeKTPOHHbIE Pecypchl):
1 Jlumepamypa no onucanuto npeomMemou 001acmu u 00beKma Uccie008aHusl.

2 Jlumepamypa no pazpabomke npocpammubiX KOMHNIEKCO8.

3 Jlumepamypa no uHCmpymeHmaibHulM Cpeocmeam papabomku asmomMamusupo8aHHou Cu-
cmembl.

4 Koncnexm aexyuii no oucyuniutne « Mngpopmayuonusvie mexnoniocuu u npozpammuposanuey.

5 Dnexmponnsie pecypcwi (6 mom yucie Mumeprnem-caiimol) no npeomemuou 0o1acmu.

IlepeueHs BONPOCOB, MO/IJIEKAIMX pa3padoTKe:

1 Ananutrueckuit 0030p.

1.1 OG30p u aHanu3 npeaMeTHOl obnacTu. CpaBHUTENIbHAS XapaKTEPUCTUKA CYLIECTBYIOIIUX
cucreM-aHanoroB. OG0CHOBaHME aKTYaJIbHOCTU TPOEKTA.

1.2 O6murast xapakTeprucTHKa B OCOOCHHOCTH 00bEKTa aBTOMATU3UPOBAHHON CUCTEMBI.

1.3 O630p u obGocHOBaHME BbIOOpAa MHCTPYMEHTAIBHBIX CPEACTB pa3pabOTKU MPOrPaMMHOIO
KOMILJIEKCa.

2 lenb U 331241 KypCOBOT'O IPOEKTA.

3 TexHosnornyeckas 4acTh.



3.1 dopmann3oBaHHOE ONMHMCAHHME TEXHOJOTHUYECKOTO IMporecca Kak oObeKTa ympaBiieHHs (HC-
CJIEZIOBaHUS, IPOCKTUPOBAHUS, MOHUTOPHHTA, 00pa0OTKM UHPOPMALIUHU, OOyUEHUS UITH Jp.).

3.2 IlocTaHoBKa 3a/1auu ynpaBieHus (Wi Ap.). BeIOOp KpuTepues yrnpaBieHuUs.

3.3 Pa3paboTka (yHKIIMOHATBHOW CTPYKTYpPHI MPOTPAMMHOTO KOMILJIEKCA JJIsi aBTOMATHU3UPO-
BAHHOW CHUCTEMBI.

3.4 Pa3paboTka KOMIIOHEHTOB HH(POPMAIIIOHHOTO 00ECIIEUYeHHUs IPOTPaMMHOI0 KoMIuiekca (Oa-
3a IaHHBIX, 0a3a 3HAHUU U Ap.).

3.5 PazpaboTka KOMIOHEHTOB MaTeMaTHUECKOT0 00ECIeueHHsI TPOrPaMMHOTO KOMILIEKCA.

3.6 Pa3paboTka cTpyKTypbl HHTEp(hEHCOB /ISl OJIB30BATENS U aIMUHUCTpaTopa (pa3paboTyrKa)
MIPOTrpaMMHOTO KOMILJIEKCA.

3.7 Onucanue CTPYKTyp JaHHBIX U aJrOpUTMOB (popmar npeacTaBIeHUs JaHHBIX B MaMATH U Ha
BHEIIIHUX HOCHUTEJIAX).

3.8 Omnucanue CTpyKTYphl IPOrpaMMbl (MOJIYJIM, OCHOBHBIE (DYHKIIUU, KJIACChI U T.1.).

3.9 TectupoBanue MPOrpaMMHOI0 KOMILJIEKCa (Ha 3aJaHHOM IpUMeEpe).

3.10 Odopmnenue noKymMeHTaluuu (IOSCHUTENBHOMN 3aITUCKH, MPE3EHTAIIUH) 110 TIPOCKTY.

Ilepeyens rpaduyeckoro marepuaJa:

1 ®opmanu3oBaHHOE ONKCAHUE OOBEKTA ABTOMATU3UPOBAHHON CHUCTEMBI.

2 OyHKIMOHAIBHAS CTPYKTYpa IPOrpaMMHOI0 KOMIUIEKCA.

3 CtpyKTypa U XapakTepHCTHKA KOMIIOHCHTOB MHPOPMAITMOHHOTO oOecrieueHus (MHboIornye-
CKas M JaTajoruyeckas MOJEIH JaHHBIX ).

4 Biok-cxembl aJIFOPUTMOB U MOJIETIEN MaTeMaTH4eCKOro 00eCeYeH sL.

5 UML-auarpaMMbl BapuaHTOB MCIOJIb30BAaHUS AJIs MOJb30BATENsl M aIMUHMCTpaTopa (pa3pa-
0OTUYMKA) CHUCTEMBI.

6 TecroBblil mpuMep pabOTHI IPOrPAMMHOTO KOMILIEKCA.

7 XapakTepucTUKa alnapaTHOTro ¥ MPOrpaMMHOI0 00eCIeUeHHUs.

TpeGoBanus k annapaTHOMY U MPOrPaAMMHOMY o0ecrie4eHUI0:

AnmnapaTHoe oOecreueHue: XapakTepuCTHKa amnmapaTHOro obecredeHusl (TeXHOJOIMYEcKoe
00opyi0oBaHuE, TEXHUYECKHE CpeIcTBAa aBToMaTu3anuu, OBM, nepudepuiinbie ycTpoiicTpa).
[TporpamMHoOe obOecrieueHue: XapaKTepPUCTHKA MPOrpaMMHOIo obecredeHus (CUCTEMHOro, Mpu-
KJIaJTHOTO).

I[aTa BbIJAYH 3a1aHUA

JlaTa npeocTaB/ieHUs] KypCOBOI0 MPOEKTA K 3aIlIuTe:

3aBenytoras kadeapoii, mpod. T. b. Uucrsakosa
PykoBoauTens, a01I. N. I'. Kopuuenko
KoHcynbTanT, cT. per. A. K. ®enun

3a)1aH1/Ie IMPUHAJ K BBIIIOJIHCHUTO
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