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

[Tpunoxenus: 2. [11aGnoH 3a1aHus Ha KypCOBOM MPOEKT.



1. [lepeyens NIaHUpPYeMBIX pe3yJIbTATOB 00y4eHUs M0 JUCUUIINHE, COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJ1bTATAMH O0CBOEHHS 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

B pe3ynbraTe 1715 ocBoeHUs1 00pa3oBaTeabHOM MPorpaMMbl OakaiaBpraTa 00yJaroluiics JOJKEH OBIAJeTh CIIEAYIOIMMU pe3yibTaTaMu 00y-

YCHUSA MO0 AUCHUILINHE:

Ko 1 naumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOPpA
JOCTHIKCHUSA KOMIICTCHIIUHN

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(zeckpunTOpsl)

OIIK-7

CriocobeH pa3pabaThiBaTh AITOPUTMBI
U IIPOrpamMMBbl, IIPUTOAHBIE I IPaK-
THYECKOT'O MMPUMEHEHUS

OIIK-7.1

CocraBiieHne aaropuTMOB, HalM-
CaHUE IPOrpaMM M OTJIaaKa KOJOB
Ha TPOLEAYPHOM S3BIKE IMPOTpaM-
MHPOBaHUA.

3HaTh:

00 anroputmax u 0yok-cxemax aiaropurmos (3H-1);

0 CHHTAaKCHCE M CEMaHTHKE si3bIka iporpammupoBanus Cu (3H-2);
Hpe/CTaBICHNE JaHHbBIX B Iporpamme Ha sizbike Cu (3H-3);
omnepatopsl si3bika Cu (3H-4);

CTpYKTypHbI€ THIIbI JaHHBIX B Cu (3H-5);

nporeayps! 1 Gpyakuuu B si3bike Cu (3H-6);

0CcOoOCHHOCTH Tepeaayn napamerpos B ¢pyukuuu (3H-7);

kiaccel mamsitu B Cu (3H-8);

0COOCHHOCTH MporpaMmmupoBanus pekypeun (3H-9);

anpecanuio nuHamMudeckor mamstu (3H-10);

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

00 apryMeHTax KOMaHIHOU CTpOKU 1 Makpocax (3H-12).

Ymers:

10 33JJAaHHI0 Pa3padOTaTh ATOPUTM PELICHHS 33]]aud M Peai30BaTh
porpaMMmy Ha MPOILEAYPHOM si3bIKe TporpammupoBanust (Y-1).
Baagers:

HaBBIKAMU pa3pabOTKH aTOPUTMOB U IMPOTPaMM Ha TIPOIIETyPHOM SI3bI-
ke nporpammuposanus (H-1).

OIIK-7.2

CocraBneHne anropuTMoB, Hallu-
CaHMe TPOrpaMM H OTJIaJKa KOJIOB
Ha 00BEKTHO-OPUEHTUPOBAHHOM
SI3BIKE TIPOTPAMMHUPOBAHHS.

3HaTth:

o kiaccax B C++ u mexanusmax unkancymsiun (3H-13);

MEXaHU3MbI OpraHu3aiuu HacienaoBanus B C++ (3H-14);

MEXaHHU3MbI opranu3anuu noaumopdusma B C++ (3H-15);

MOTOKOBBIE KJIacChl BBOa-BbiBoa B C++ (3H-16).

Ymern:

I10 33/1aHHI0 pa3paboTaTh aIrOPUTM PELEHUS 3a7aul U peaan30BaTh
IporpamMMy Ha 00bEKTHO-OPUEHTHPOBAHHOM S3bIKE IIPOrPAMMHUPOBAHUS




Kox u HaumenoBanue
KOMIIETEHIIUH

Kon n HanMeHoBaHUE HHIUKATOPA
IOCTHKEHUS KOMITETEHIINHA

[Tnanupyemble pe3yabTaTbl 00ydeHUs
(mecKpUITOPHI)

(V-2).

Baagern:

HABBIKAMU Pa3pa0O0TKH aITOPUTMOB U IMPOTPaMM Ha 0OBEKTHO-
OPHEHTHPOBAaHHOM s3bIKe IporpammupoBanus (H-2).

MK-2

CriocobeH pa3pabaTbiBaTh M aJalTHPO-
BaTh IPHUKJIATHOE TPOrPaMMHOE 00ec-
HCYCHUE

IK-2.11
Pa3paboTka anropuTMOB pelIeHUs
MOCTABJICHHBIX 3a/1a4.

3HaTth:

00 anroputMmax u 010K-cxemax anroputmon (3H-17).
Ymers:

10 3a/IaHKI0 pa3paboTaTh ATOPUTM pereHus 3aaauu (V-3).
Baagern:

HaBbIKaMU pa3padboTku anroputmos (H-3).

MK-2.12

C03,IlaHI/Ie IIporpaMMHOIro KoJa B
COOTBCTCTBHUH C TCXHUYCCKUM 3aaa-
HUEM.

3HaTh:

HHCTPYMEHTAJIbHbIC Cpe/icTBa pa3paboTku mporpamm (3H-18);
OCHOBHbBIE CXEMbI ITpOoeKTHpOBanHus nmporpamm (3H-19).

Ymers:

pa3pabaThIBaTh MPOrPAMMHBIN KO/ B COOTBETCTBUH ¢ 3aaaHueM (Y-4).
Baagern:

HaBBIKAMH pa3pabOTKHU MPOrpaMM B COOTBETCTBUU ¢ 3aaanuem (H-4).




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

Hucuunnuna «HpopMaloHHBIE TEXHOJIOTHH U IPOTPaMMHUPOBAHUE» OTHOCUTCS K 005~
3arenpHOM dactu broka 1 «/lucnumummHbe) 00pa3oBaTeNbHON MPOrpaMMbl OakaaaBpHaTa
(b1.0.12) u u3yuaercs Ha 1 kypce B 1 u 2 cemectpe.

CryaeHT N0KeH UMETh HadajdbHbIE CBEACHUS O KOMIBIOTEpAX U MPOTPaMMHUPOBAHUU B
00BéMe mKoNbHOrO Kypca uHpopmaruku. [lomydeHHble B mpoliecce M3y4eHHUs AUCHUILIUHBI
«HpOpMAIIOHHBIE TEXHOJOTUU M MPOTPAMMHUPOBAHUE)» 3HAHHS, YMEHUS U HABBIKM MOTYT
OBITH MCIOJIB30BaHbI MPU W3YYEHUU TUCHUIUIMH «Pa3paboTka mporpaMMHBIX cucTeM», «Mare-
MaTUYeCKas JOTUKA U TEOpHUs AITOPUTMOBY», «MeTopl oNTUMU3ALUNY, «MeToabl MOAIEePKKU
NPUHTUS perieHuii», «Pa3paboTka mporpaMMHBIX KOMIUIEKCOB JUIsl MCCIIEOBAHUM B XUMHUU U
XUMHUYECKOH TEXHOJIOTHHNY, «JIMHTBUCTUYECKOE M MPOrPaMMHOE OOECIICUeHUE aBTOMATU3HUPO-
BaHHBIX UH(GOPMAIIMOHHBIX CUCTEMY, IIPU MPOXOKACHUU Y4eOHOU, MPOU3BOJACTBEHHON U Mpe-
JTUTITIOMHOM MPAKTUKH, @ TAKKE MPU BBHIMOJTHEHUH BBIMTYCKHOW KBATU(UKAIITMOHHONW PaOOTHI.

3. O0beM TUCUHUILIAHBI.

Bcero,
Bt yue6HO# paGoThI aKaJIeMUYECKHUX YacOB
1 cemectp 2 cemecTp

OO01asi TPY10€MKOCTh THCIUIIIHHBI 4/144 4/144

(3a4eTHBIX SAMHMII aKaIEMUICCKIX YacOB)

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

CEMHHAPBbI, MPAKTHYECKUE 3aHATHUS 36 (4) 36 (4)
(B T.4. IpaKTUYECKasl MOJATOTOBKA)
nmabopaTopHbIe pabOTHI
KkypcoBoe npoektupoBanue (KP unu KII) KII
KCP (KPIT) 4 18
JpyTye BUIbl KOHTAKTHON pabOTHI
CamocroniTesibHasi padoTa 32 36
®opma texkymero koutpos (Kp, pedepar, PI'P, acce) Kp (3 mr) Kp (4 mr)
TectupoBanue
®opma npome:xxyrounoii arrecranuu (KP, KII, 3auer, | Dx3amen (36) KITI, sx3amen
9K3aMEH) (36)




4. Conep:xaHue JMCHUIIHHBI.
4.1. Pa3nennpl AUCHUIIMHBI U BU/IbI 3aHATHH.

3aHATHA Cce-
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1. | OcHoBHI anropuT™MHU3ayu u | 12 12 10 OIIK-7, OIIK-7.1,
MpOorpaMMHPOBAHUE C UC- I1K-2 I1K-2.11,
MOJIb30BAHUEM CKAISIPHBIX I1K-2.12
THIIOB JAHHBIX
2. | CTpyKTypHBbIE THUIIBI 1aH- 12 12 10 OIIK-7, OIIK-7.1,
HBIX U MOJYJIbHOE IIPO- [1K-2 [1K-2.11,
IrpaMMHUPOBaHUE I1K-2.12
3. | Opranu3anys JaHHBIX Ha 12 12 12 OIIK-7, OIIK-7.1,
BHEIIHUX HOCUTEIISIX U B [1K-2 I1K-2.11,
OTepaTHUBHON MaMSATH [K-2.12
Wroro mo tutany 3a 1 ce- 36 36 32
MECTp
4. | Nukancynsauus. Knaccsl B 5 9 9 OIIK-7, OIIK-7.2,
C++ u cpencrBa ux MocTpo- [1K-2 IK-2.11,
CHUS [1K-2.12
5. | HacimenoBanue 5 9 9 OIIK-7, OIIK-7.2,
I1K-2 I1K-2.11,
I1K-2.12
6. | Ilomumopdusm 4 9 9 OIIK-7, OIIK-7.2,
I1K-2 I1K-211,
I1K-2.12
7. | Knaccel TOTOKOB BBOJIa- 4 9 9 OIIK-7, OIIK-7.2,
BBIBOJIA [1K-2 [1K-2.11,
I1K-2.12
HWroro no utany 3a 2 ce- 18 36 36
MECTp




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszena Juc-
LIUIUIMHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0BeM,
aKaJl. 4achl

MuanoBanuonuas
dbopma

1

CHHTakcHC M CEMAaHTHKAa YHUBEPCAJIBHOTO S3bIKA
IIPOIPaMMHUPOBAHNUS BHICOKOI'O YPOBHSI.

Crpykrypa nporpammel. OnucaHue IaHHBIX, KOH-
CTaHTbl U IepeMeHHble. THUIbI NepeMeHHbIX. BbI-
paxxeHusa. Oneparop npucBanbanud. [Ipouenypsr
BBOAA-BbIBOA.  llocTpoeHue  BBIYMCIUTENBHBIX
MPOTPaMM JIMHEHHOU CTPYKTYPHI.

OcCHOBHBIE U JIOTIOJHUTEIbHBIE CTPYKTYpPHBIE KOH-
CTPYKLUHU YIPABJICHUs MPOLIECCOM BBIUUCICHUNA U
UX peaju3anys oneparopaMu s3bIKa: YCIOBHOM ITe-
pelraud ympaslieHHs, BbIOOpa, KOHCTPYKLHHU IMK-
noB. OpraHuzanys HOporpaMM pPa3BETBICHHONM U
LIUKINYECKOH CTPYKTYpPhl Ha IPUMEpPE pPELICHUs
3aJa4 BBIYMCIIATEIEHOM MAaTEMAaTUKH: TPUOIIIKEH-
HOE€ BBIYMCIIEHUE KOPHA (YHKIUH, TPUOIMKEHHOEe
BBIUMCJIEHUE CYMMBI CXOJSIIETrocsi OECKOHEYHOTrOo
psna u ap.

12

JI, MK

CTpyKTypHBIE THUIIBI JAHHBIX: MacCHBBI, CTPOKH H
3anucu (cTpykrypsl). IIporpammupoBanue c wuc-
MOJIb30BAaHUEM CTPYKTYPHBIX THUIIOB JaHHBIX: 00pa-
00TKa MacCUBOB, MaTPUI] U TEKCTOB.

[Tpouenypst n pynkuun. opmanbHble U hakTHye-
ckue napamertpsl. Ilepenaya napamerpos no 3Have-
HUIO U CChbUIKE. BpeMmst )KM3HU U BUIUMOCTD Iepe-
MeHHbIX. OpraHuszanus OHOIMOTEK MOAIPOTrpaMM
(momynu). CpencTBa co3aHUs YHUBEPCATBHBIX
noanporpaMM. Pexypens.

12

Tuns! QaiinoB: TekcToBbIe Qailyibl ¥ (ailiabl KOMIIO-
HeHTOB. CTaHAapTHBIE MPOLEYphl U PYHKIIUH IS
paboTHI ¢ daiinamu.

Anpecaiusi ONEpaTUBHOM MaMATH. YKa3aTeld MU
ornepanuu HaJg HUMHU. J[MHaMu4eckoe pacrpenese-
HUE NaMATu. /[MHamMuueckue CTPYKTYphbl JAHHBIX:
OJIHO- U JABYXCBSI3HbBIE CIIMCKH, OU€peb, CTEK, JIEK,
rpa¢, OMHapHBIE COPTUPOBAHHBIE JIEPEBbS.

12

Kvi3HeHHBI UK pa3paboTKH Iporpamm. OTarbl
pa3paboTku. Popmanuzanus M aIrOpUTMHU3ALMS
3agad. [lpuHnunel odopmieHHe TPOrpaMMHOTO
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). PaznoBugnoct si3pikoB OOIN.
Azpik OOIl - CH++. IMapamurmsr OOII. Knaccsr
o0wvekToB. CTpykTypa Kkiacca. KommnoHeHTHBIE
JaHHBIE U METOJIbI Ki1acca. KOHCTpYKTOPBI KJIacCoOB.
Kounctpykrop no ymonuanuto. Konctpykrop xonu-
pPOBaHMS-MHULMANIU3AIMH. J[eCTPYKTOpbI KJIAcCOB.
SIBHBIN W HEABHBIA 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 mamsTu i 0OBEKTOB M JaHHBIX
kjaccoB. [lapamerpuzanusa tunoB aaHHbiX. [la6-
JOHBI KjaccoB U QyHkuil. IIporpammupoBanue
uepapxuueckux o0beKToB. KoHTelHepbl KI1accoB.
MaccuBbI KIIacCOB.

4

bazoBblii 1 mpousBoaHbIe Kiacchl. Crenudukamms
MIPOM3BOHBIX KJaccoB. JlocTyn K HacaeIOBaHHBIM
KOMIOHEHTaM 0a3oBoro kiacca. CoOOTHOIIEHHE
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 MHOXXECTBEHHO-
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-
TyaJlbHbIE KJIACChl. BUpTyanbHbIE IECTPYKTOPBHI.
Yuctele BUpTyaiabHble GYHKIMH. AOGCTpakTHbIE Oa-
30BbIE KJIACChl M KOHKPETHBIE Kilacchl. BupTyais-
HOE€ ONHMCAHHE FEOMETPUUECKUX OOBHEKTOB.

Hepapxusi kj1accoB MOTOKOB BBOJa-BeIBoJa. Dop-
MaTHbI BBOA-BBIBOJ. OmnepaTopsl (OPMATHOTO
BBOZa-BbIBOIa. Dnaru ynpasnenus popmarom mo-
TOKOB BBOJIa-BbIBOJA. Ileperpyska oneparuii ¢op-
MaTHOT'O BBOJA-BbIBOJA. MaHUIYJIATOPBl MOTOKOB
¢dopmaTHOro BBOJA-BBIBOJA. Meronsl Oecopmar-
HOTO BBOAA-BbIBOJIA. KOHCTpYKTOpPHI (haliIoBBIX
NOTOKOB. PeXxnMbl BBO/1a-BbIBO/IA (DAINIOBBIX MOTO-
koB. KoHTposb cocTOsTHUS (haiiSTOBBIX TIOTOKOB.




4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3aHIATHUSI.

Ne paznena
JUCIUTLIAHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

OO0OBeM, akaj. 4achl

BCECTO

B T.4. Ha TIpaK-
THUYECKYIO
MOJITOTOBKY

MunoBanuonHas
dbopma

Pa3paboTka anroputMoB pemieHus 3a-
nad. Cxembl anroputmoB. IIporpammu-
pPOBaHME C UCIIOJIB30BAHUEM BETBIICHUI.
[IporpamMMupoBaHue C MCIOJIb30BaHUEM
IIUKJIOB.

12

1

['pyninoBas guc-
Kyccus

OnHOMEpHBIE MacCUBBI U CTPOKH. JIBY-
MepHble MaccuBbl.  Kitaccel  mamsT.
DyHKIMH.

12

I'pynnosas nuc-
KyCCHs

JvnHamuyeckas
Daibl.

namsaTb. CTPYKTYypHI.

12

I'pynnosas nuc-
KyCCHs

JlnHaMu4yeckoe KOHCTPYHPOBAHUE Ma-
TMYECKUX  KBajpatoB.  lleperpyska
apu(PMETHYECKUX U JIOTHICCKUX OIepa-
WA C OOBIKHOBEHHBIMH JpOOSMH H
MHO>KECTBAMH.

KoMmnosunus creka g aHaiusa CKO-
O0ouHbIX BbIpakeHHW. HacnenoBanue
[IapaMeTPUUECKUX KIIACCOB JUISl KOJIbLIE-
BOU ouepeau.

Peanuzaiuss MHOKECTBEHHOTO HACIE0-
BaHUs MPU CTEKOBOW copTupoBke. Koc-
BEHHas aJpecaiusi KOMIIOHEHTOB al-
CTPAaKTHBIX KJIaCCOB 6I/IHapHBIX ACPECBb-
€B.

OOBEeKTHO-OpPUEHTHPOBAHHAS ~ peann3a-
1UsT KOMOWHATOPHBIX aJTOPUTMOB. Pa3z-
paboTka MaHUIYISATOPOB MOTOKOB BBO-
1a-BBIBOJIA.

4.3.2 JIaGopaTopHbI€e 3aHATHSA.

VY4eOHBIM MJIAaHOM HE TPEAyCMOTPEHBI.
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4.4. CamocTosiTeIbHasA padoTa 00y4aroIuxcs.

pa3z[eJJ\1rga e ITepeuenb BOIpPOCOB Jist O0newm, dopma KOH-
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl TpOJIs
LUTLTUHBI

1 Tunsl nanHbpix. OnucaHuss KOHCTAHT, MEPEMEHHBIX, 10 KonTponbhas

tunoB. CTaHJapTHBIE TUIIbI JAHHBIX: LIEJbIH, Belle- pabota Nel
CTBEHHBIN, CUMBOJIbHBIA, JOTHYECKUM, HX Mpe.- TectupoBanue
CTaBJCHUE B NMaMATU. Beipaxkenus, onepanuu. Mac- Nel
CHUBBI, CTPYKTYphl, OObEIMHEHUS, YKa3aTeln U HX
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
npenycioBueM U ¢ nocrycinoBueM. Luxi ¢ mapa-
MeTtpoM. [IporpammupoBanue CTPyKTypUPOBAHHBIX
QJIITOPUTMOB.

2 O6paboTka MaccuBOoB W cTpok. Co3maHue mpo- 10 KontponbHas
rpaMMHBIX Moayiiel. Onucanue nmoamnporpamm. O0- paborta Ne2
pamieHue k noanporpammam u ¢pyHkiusaM. Croco- TectupoBanue
OBl Tepeiaun MapaMeTpoB IO CCHUIKE W 3HAYCHHUIO. Ne2
Hcnons3oBanue OUOMMOTEUHBIX mporpamm. Pekyp-
cusl.

3 Hcnonbs3oBaHne TMHaMUYECKOW MaMATH. [[aHHbIE U 12 Kontponbhas
aNropuT™Mbl. MeTOIBI U CpEeACTBA MPEJCTABICHUS U pabora Ne3
peanu3alui OCHOBHBIX CTPYKTYpP JTaHHBIX: OYepPe/lb,

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

4 [IpakTHueckoe H3ydeHHE MEXaHU3Ma HHKarcCys- 9 VYeTHBIH ompoc,
uuu. [IporpaMMupoBaHre TOYEYHBIX KOH(UTYpa- KoHnTponsHas
U Ha TIIOCKOCTH pabota Ne4

5 [IpakTHueckoe M3yd4eHHE OAMHOYHOIO HaCJENOBa- 9 YcTHBIN onpoc,
Hus. [IporpammupoBaHue IBYXCBSI3HBIX CITUCKOB. KonTponbsHas

pabota Ne5

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

7 [IpakTueckoe W3ydeHHWE ITOTOKOBBIX KIIACCOB. 9 YceTHBII onpoc,
[IporpammupoBaHue NOTOKOB BBOJAa-BhIBO/IA. Konrtponbhas

pabota No7
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4.5 TeMbI KOHTPOJIBbHBIX PadoT

B xauecTtBe npumepa coaepkanusi KOHTpoJbHOK padboThl Nel mo 1 pasneny «OCHOBBI all-
TOPUTMU3AIMU U MIPOTPAMMHUPOBAHUE C MCIOJIb30BAHUEM CKAISPHBIX THUIIOB JAAHHBIX», MOTYT
OBITH PEKOMEHIOBAHbI CIICAYIONINE 3a0auu:

- Pa3pa60TaTb [mporpamMmy Ajisi BBIYUCICHUA apI/I(i)MCTI/ILIeCKOFO BBIpAXCHHA U BbIBOAA ITOJTYUYCH-
HOI'0 pe3yJjibTara. Hcxonmnbie 1aHHBIC BBECTH C KJIaBUaTypPBhI.

Bripaxxenue Hcxonubie nanurie

c:;',:En{y_“ﬂ?lj-{sz'n{x}+e'rx+y}j X,y

- Pa3pa60TaTb nporpamMmy Jid BBIYHUCIICHUS BBIPAKCHHUA W BbIBOJA IMOJYUYCHHOI'O PE3YyJibTaTa.
COOTBGTCTBYIOIIII/IG HNCXOJHBIC TaHHBIC BBECTHU C KJIIABUATYPBHI.

Bripaxenue Hcxonnple nanHnle

{x+y}2—4x-y,x-y = )
a=sfx+yf+flx ylxy<0 X, y
{x+y}2+1)«:-y: 0

- BeruriciiuTh 1 BBIBECTH Ha dKpaH Tabsuity yukimu Y=Ff(X) B uatepsane [a, b] ¢ marom h.

Oyuxims y=f(x)

ra

, Xx=>—1

1
(x+1)ﬁ#x2+l

~(lnlx) +3(In|x1) 2 +3(n] x])/2+ >

r=-1
5 =

L 2x

xe[-3,0], #=0.1

B kadecTBe nmpumepa cojep:kaHusl KOHTPOJIbHOU paboThl Ne2 o 2 pazzpeny «CTpyKTyp-
HBI€ TUIIbI IaHHBIX U MOJYJIbHOE IIPOrpPaMMHUPOBAHUE», MOTYT OBITh PEKOMEH]IOBaHbI CIENYIO-
LI1e 3a1a4u:
- Haiitu nponsBenenune

30
P=H33
i=l
Z; =0.45;
Z, =017,
Zy=03sm27,  -09cos37, .

MaccuBoM He IMOJIb30BaThCA.

- JlaHbl JeWCTBUTEIbHBIC YUCA a1, ..., a15.
ITonyuuts
L1
d=-—24a,
155

- 3agana matpuna Z(5,4). Haiitu B Kax0il CTpOKE, €CJIM TaM €CThb OTPULATENIbHBIM 3JIEMEHT,
cpeaHee apu(METHUECKOe BCEX 3JEMEHTOB, MCKIIOYasi HyJEBbIE M 3alMcaTh 3TU 3HAYEHUS B
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MaccuB B. BeiBecTu ncxonHyro Marpuny Z u Maccus B.

B kadecTtBe mpumepa cojepkaHus KOHTpOIbHOW padoTsl Ne3 mo 3 pasnmeny «Opranuza-
1M TaHHBIX Ha BHEIIHUX HOCHUTENSAX U B ONEPATUBHON NaMSITH», MOT'YT ObITh PEKOMEH/I0BaHbI
CIEeNYIOLINE 3a/1a4uu:

- Pa3zpaboraTh mporpammy nepeMHoOkeHus AByX matpuil A, B pasmepHocT nxn. Bce maTpuiist
pa3MeIlarTCs B ONEPAaTUBHOM MMaMATH AUHAMUYECKH, a 3HAYEHHE N BBOAUTCS IO 3aIpocCy € Kia-
BUATYpbl. B KOHIIe paboTHI MpOrpaMMbl OCBOOOUTH BBIJICICHHYIO aMATh. BBIBECTH HCXOHBIE
Y PE3yJbTUPYIOUIYI0 MaTPUILbL.

- Beectu 8 cumBOmOB. B cuMBoIie ¢ HauOOIBIIMM KOJIOM 3aMEHHUTH 3-i OUT HYJIEM, a B CHMBOJIE
C HAMMEHBIIUM KOJIOM 4-ii OuT — enuHuuel. BoiBecTH HCXOAHYIO MOCIENOBATENbHOCTD, €€
BOCbMEPHYHBIE KOJIbI; TPe0Opa30BaHHYIO MOCIEI0BATEIBHOCTD U €€ BOChbMEPHUUHBIC KOJIBI.

- Paszpaborare ¢ynkuuto filter, koTopas orhuIbTpOBBIBacT BCe IU(PHI U3 MACCHBAa CHMBOJIOB.
Oyukuus filter monyuaer B kayecTBe apryMeHTOB yKa3aTelb Ha UCXOJHBI MacCHUB CHMBOJIOB,
ero pasmep, MpeauKaT, yKazareiab Ha OT(QPUILTPOBAHHBIM MAacCUB M BO3BpAIaeT pa3Mep HOBOTO
(OTGUIFTPOBAaHHOTO) MACCHBA, OCTABIISASA B HEM TOJIBKO T€ 3JIEMEHTHI, IUIsl KOTOPBIX IepelaHHbII
MpeIrMKaT BO3BPAIIAET JIOTHUECKYIO UCTUHY (IpeIuKaT — QYHKIHS, KOTOpasi BO3BpAIllaeT UCTHHY
Wi J10%kb). [IpoTectrpoBaTh paspaborannyro ¢ynkuuto filter.

B kaudectBe npumepa copepxkaHusi KOHTPOJIbHOHM padoTel Ne4 mo 4 pazaeny «ukancyns-
s, Kimacesl B C++ 1 cpesicTBa UX MOCTPOCHUS», MOTYT OBITh PEKOMEHIOBAHbI CIICAYIOIINE 3a-
Ja4u:

- Pa3paboTarb 00bEeKTHO-OPUEHTHPOBAHHYIO TPOTPAMMY JIJIsl BEIYMCIICHUS JEKAPTOBBIX KOOPIH-
HaT BEPIIMH NPABUJIBHOIO LIECTUYTOJIbHUKA C 33JaHHOW JJIMHOW CTOPOHBI, LIEHTP KOTOPOTO
COBIAJIa€T C HA4YaJIOM KOOPJMHAT, a ABE CTOPOHBI NapajuieabHbl ocu X. JJJIMHY CTOpPOHBI ILIECTH-
yroJibHUKA He0OXO0AMMO IepeiaBaTh IporpaMMe apryMeHTOM KOMaH/IHOM CTPOKHM €€ BbI30Ba, a
MOJIyYEHHBbIE KOOpPJMHATBl €ro BEpIIMH OTOOpakaTb B IMOTOKE CTaHAApTHOro BhIBoja. [Ipo-
rpaMMHas peaju3alus BbIYMCICHUH JO0JKHA ObITh OCHOBaHAa Ha pa3paboTKe Kiacca TOYKH C
NPUBATHBIMU MOJSIMU €€ J€KapTOBbIX KOOpJAMHAT, MyOJIMYHBIMM METOJIaMU JOCTYyNa K HUM M
KOHCTPYKTOPOM MHHUIIMATU3alMK UX 3HaueHuil. Kpome Toro, B ki1acce He0OX0MMO IPEayCMOT-
peTh CTaTUYECKUI METOJ JIIsl KOHCTPYUPOBAHUS TOUKH MO MOJISPHBIM KOOPAMHATAM.

- Pa3paboTaTth 00bE€KTHO-OPUEHTUPOBAHHYIO TPOrPaMMY JJIsl BEIYUCIIEHUS I€KAPTOBBIX KOOPIH-
HaT BEPIIMH MPAaBUIBHOIO IIECTUYTOJbHUKA C 33JaHHOW JJIUHOW CTOPOHBI, LIEHTP KOTOPOTO
COBIAJIAET C HAYaJIOM KOOPJUHAT, a JABE CTOPOHBI MapauieabHbl ocu Y. J[JIMHY CTOPOHBI IECTH-
yroJIbHUKa HE0OXO0AMMO TNepeIaBaTh MporpaMMe apryMeHTOM KOMAaHJIHOM CTPOKH €€ BbI30Ba, a
NOJy4eHHbIE KOOPJAMHATBI €ro BEpLIMH OTOOpakaTh B IMOTOKE CTaHAApTHOro BbIBoja. IIpo-
rpaMMHasl peajin3alusi BBIYUCIEHUN JODKHA ObITh OCHOBaHAa Ha pa3paboTKe Kilacca TOYKHU C
NPUBAaTHBIMU TIOJIIMU €€ JEKapTOBBIX KOOPJAMHAT, MYOJMYHBIMM METOAAMHU JOCTYNa K HUM U
KOHCTPYKTOPOM MHUIMAIN3alUK UX 3HaueHui. KpoMe Toro, B kiacce HEOOXOAMMO MPETYCMOT-
pPETh CTaTUYECKUI METOA JUIsl KOHCTPYUPOBAHUS TOUKH I10 MOJISIPHBIM KOOPAUHATaM.

- Pa3zpaboTarh 00BbEKTHO-OpPUEHTUPOBAHHYIO IPOrpaMMy JIJIsl BBIYUCICHUS AEKApTOBBIX KOOPAU-
HaT BEPIIMH KBaJpara C 3aJaHHOW JJIMHOW CTOPOHBI M LIEHTPOM B Hauyaje KOOpJAUHAT, IHaroHa-
JIM KOTOPOTO OTKJIOHEHBI OTHOCUTEIBHO KOOPJIAMHATHBIX OCEeW Ha 3aJaHHbIN yroiu. JyinHy cTopo-
HBI KBaJIpaTa M yroj MoBOpPOTa €ro JAuaroHaieil HeoOXoAUMO INepeaaBaTh MporpaMMe apryMeH-
TaMU KOMaH/JHOM CTPOKH €€ BbI30Ba, a OJy4YE€HHbIE KOOPUHATHI €r0 BEPIIMH 0TOOpaxarhb B 1O-
TOKE CTaHJapTHOTrO BbIBoJA. IIporpammHuas peanuzaiiusi BBIUMCIEHUH JOJKHA OBITH OCHOBaHA
Ha pa3paboTKe Kjlacca TOYKU C MPUBATHBIMU IMOJIIMU JUIS €€ JAeKapTOBBIX KOOpAMHAT, MyOnny-
HBIMHM METOJaMH JO0CTYyINa K HUM M KOHCTPYKTOPOM MHHUIMAIN3aluu UX 3HaueHuil. Kpome Toro,
HEO0OXOUMO MPEAYCMOTPETh CTATHUECKUM METOA AJsi KOHCTPYHMPOBAHUS TOYKH IO MOJSPHBIM
KOOpJMHATaM.

- Pa3zpaboTarh 00BbEKTHO-OpPUEHTUPOBAHHYIO IPOrpaMMy JIJIsl BEIYUCICHUS AEKApPTOBBIX KOOPIU-
HaT BEPILUMH IPABWJIBHOIO BOCBbMUYIOJIbHUKA C 3aJaHHON JIMHON CTOPOHBI U LIEHTPOM B Havalle
KOOPJIMHAT, Y KOTOPOTO YEThIPE BEPIIMHBI JIEKAT HA OCAX KOOpAMHAT. JIMHY CTOPOHBI 3TOTO
BOCbMUYTOJIbHUKA HEOOXOJMMO IIepeIaBaTh MPOrpaMMe apryMEeHTOM KOMaHIHOM CTPOKH €€ BbI-
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30Ba, a MOJYYCHHBIE KOOPJAMHATHI €r0 BEPIIMH OTOOpa)xaTh B MOTOKE CTAHAAPTHOTO BBIBOJA.
[TporpamMMmHas peanu3anusi BBIYUCICHUN TOJKHA ObITh OCHOBaHA Ha pa3paboTKe Kiacca TOUKH C
MIPUBATHBIMU TIOJISIMU JIJISL €€ IEKAPTOBBIX KOOPAUHAT, ITyOJIMIHBIMUA METOJIAMU JIOCTYIIA K HUM U
KOHCTPYKTOPOM MHMIIMAIN3ALMU UX 3HaueHui. Kpome Toro, B 3TOM Kjacce HyXHO IPEAyCMOT-
pPETh CTaTUYECKUI METOA JUIsl KOHCTPYUPOBAHUS TOUKH I10 MOJSIPHBIM KOOPIAUHATaM.
- Pa3zpabotarh 0ObEKTHO-OPUEHTHUPOBAHHYIO MPOTrpamMMy JUIsl IOMCKAa TOYKHU U3 JHOO0ro 3a/1aH-
HOT'0 HabOpa TOYEK Ha IUIOCKOCTH, CYMMapHOE PAaCCTOSIHHE KOTOPOW IO OCTAJIbHBIX TOYEK 3TOTO
Habopa OyaeT MUHUMAaIIbHO. JleKapTOBbl KOOPAMHATHI BCEX TOYEK HEOOXOAUMO yKa3aTh MmapamMu
LEJIbIX YHMCE B apIyMEHTaX KOMaHJAHON CTPOKH BbI30Ba IIPOrPAMMBbI, KOOPAUHATHI IOTYYEHHON
TOYKH OTOOpa)kKaThb CTPOKOW CTaHJIApPTHOTO BhIBOJA. B mporpaMmMe HY»HO peau30oBaTh Kiacc
TOYKHU C MPUBATHBIMU TMOJISIMU €€ JIEKAPTOBBIX KOOPJAUHAT, MyOJUYHBIMH METOJIAMU JIOCTYIA K
HUM M KOHCTPYKTOPOM MHHULIMAJIM3ALMYU UX 3HAYCHUU. Bpluncinenne paccTosiHus MEXly IapaMu
JTrOOBIX TOUYEK JOJDKHA oOecrieunBarh BHEmHs GpyHKuus. Kpome Toro, B mporpamme HE0OX0 -
MO MPEAYCMOTPETh IUHAMHYECKOE PACIPEEICHUE MaMITH JUJIs BCEX 3a/IaHHBIX TOYEK U MACCH-
Ba UX a/IpECOB.

B kxauectBe mpumepa cofiep;kaHusi KOHTpOJIbHOU paboTel No5 mo 5 pasneny «Hacnenoa-
HUE», MOTYT OBITh PEKOMEHIOBaHbI CJIEYIOIINE 33U
- Pa3pabotarh 00bEKTHO-OPHEHTUPOBAHHYIO TPOrPaMMy, KOTOpas B 3aIaHHOM CTPOKE CUMBOJIOB
NEPECTaBISAET KaKblii CUMBOJI ¢ MAKCUMAJIbHBIM KOJIOM HEIMOCPEJICTBEHHO Nepe]] OIKaiimm
K HEMY CHUMBOJIOM C MUHUMAJbHBIM KOJAOM 0€3 M3MEHEHUS! B3aUMHOT'O PACIIOJIOKEHUS OCTallb-
HBIX CUMBOJIOB. MICXOIHYIO CHMBOJBHYIO CTPOKY I€peAaBaTh MpPOrpaMMe 4Yepe3 MOTOK CTaH-
JApTHOTO BBOJA, a PE3YIbTHPYIOIIYIO CUMBOJIBHYIO CTPOKY OTOOpakaTh uyepe3 MOTOK CTaHIapT-
HOTO BBIBOJIA. B 00enX cTpokax BCe CHMBOJIBI C MAaKCUMAJIbHBIM U MUHHMAJIBHBIM KOJIOM JIOJIXK-
HBI yKa3bIBaTh 3HaKU «». Pa3zpaboTka mporpamMMmsbl JOHKHA OBITH OCHOBaHA HA MCIOJIB30BAHUU
abCTPaKTHOM CTPYKTYpPHI JBYHANIPABICHHOI'O CBA3aHHOTO CIIMCKA C pean3aluell onepanui mpo-
CMOTpA, yJaJ€HUsI U BCTABKU €r0 3JIEMEHTOB C MPUMEHEHUEM MEXAaHM3Ma HaclIeI0BaHUs, Olpe-
Jensronero 0a3oBbIi Kiacc 3JeMeHTa aO0CTPAKTHOIO CIHCKA M UCHOJB3YIOUIEr0 MPOU3BOJHBIN
KJIaCC AJIEMEHTA CIIUCKA CUMBOJIOB.
- Pa3paboTtarh 00bEKTHO-OPHUEHTUPOBAHHYIO IPOIPaMMy, KOTOpPast B 331aHHOIN CTPOKE CUMBOJIOB
MEepeCcTaBsAeT KKIbI CUMBOJ ¢ MAaKCUMAIBHBIM KOJIOM HEMOCPEACTBEHHO IMOcIe OmuKaiiiiero
K HEMY CUMBOJIa C MUHUMAJIbHBIM KOJIOM 0€3 U3MEHEHUS B3aMHOI'0 PACIOJI0KEHUS OCTAJIBHBIX
CUMBOJIOB. VICXOHYIO CUMBOJIBHYIO CTPOKY II€pEIaBaTh IPOrpaMMe 4epe3 MOTOK CTaHAapTHOTO
BBOJIa, PE3YJIbTUPYIOLIYI0 CUMBOJIBHYIO CTPOKY OTOOpa)kaTh 4epe3 MOTOK CTaHJApTHOIO BBIBO-
na. B obenx cTpokax Bce CHMBOJIBI ¢ MAaKCUMaIbHBIM M MUHUMATBHBIM KOJIOM JOJIKHBI yKa3bl-
BaTh 3HaKu «». PazpaboTka nporpamMmsl J10JIKHA OBITh OCHOBaHA Ha UCIOJIb30BaHUHU a0CTPAKT-
HOHM CTPYKTYpPHI JABYHAIPABICHHOTO CBA3aHHOTO CIIKMCKAa C pealu3aluel onepanuid mpocMoTpa,
ylaJeHusl ¥ BCTaBKU €ro 3JI€MEHTOB C MPUMEHEHHEM MeXaHH3Ma HaclleJOBaHUsl, OIpeestolle-
ro 6a30BbIi KJ1acc 3yIeMeHTa aOCTPAKTHOTO CIHMCKA U UCIOIB3YIOIIEro MPOM3BOIHBIN KIJIacc dJe-
MEHTa CIIHCKa CHMBOJIOB.
- Pazpabotarh 00bEKTHO-OPHEHTUPOBAHHYIO TPOTPAMMY, KOTOPAast B 33/IaHHOI CTPOKE CUMBOJIOB
NepecTaBysieT KaX /bl CUMBOJI C MUHUMaIbHBIM KOJJOM HETIOCPEICTBEHHO Mepes1 OMMKalIIiM K
HEMY CHMBOJIOM C MAaKCUMAJIbHBIM KOJIOM 0€3 H3MEHEHHS B3aUMHOTO PACIIONIOKEHHUS OCTATbHBIX
CUMBOJIOB. MICXOIHYIO CUMBOJIbHYIO CTPOKY I€pe/iaBaTh MPOrpaMMe uepe3 MOTOK CTaHAapTHOIO
BBOJIa, PE3YJIbTUPYIOIIYIO CUMBOJIBHYIO CTPOKY OTOOpa)kaThb 4epe3 MOTOK CTaHAAPTHOTO BBIBO-
na. B o0enx cTrpokax Bce CUMBOJIBI ¢ MAaKCUMaIbHBIM U MUHUMAJIbHBIM KOJIOM JTOJIKHBI yKa3bl-
BaTh 3HaKU «». Pa3zpaboTka mporpamMmbl JoJKHA OBITH OCHOBaHA HA UCTOIH30BAHUHN a0CTPAKT-
HOM CTPYKTYpBI JIByHANPaBJIECHHOTO CBSI3aHHOTO CHUCKAa C peaiu3alleil onepanuil mpocMoTpa,
yAaJIeHUs] ¥ BCTaBKHU €ro 3JIEMEHTOB C IPUMEHEHHEM MEXaHU3Ma HaclIeJOBaHUs, ONpeaestolle-
ro 0a30BbIil KJacc 3JeMeHTa abCTPaKTHOTO CIKCKa M UCTOIB3YIOIIET0 POU3BOJHBIN KIIacc diie-
MEHTa CIIMCKa CUMBOJIOB.
- Pa3zpabotarh 00bEKTHO-OPHUEHTUPOBAHHYIO TPOrPAMMY, KOTOpPas B 33JaHHOM CTPOKE CUMBOJIOB
MEPECTAaBISAET KaXKIblii CUMBOJI ¢ MUHMUMAJIbHBIM MaKCUMaJIbHBIM KOJOM HENOCPEACTBEHHO I0-
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ciie OmmKaiiero K HeMy CUMBOJIA C KOJIOM 03 M3MEHEHUS B3aMMHOTO PACIIONIOKEHHS OCTaNlb-
HBIX CHUMBOJIOB. VICXOJHYI0 CHUMBOJIBHYIO CTPOKY I€pelaBaTh NpOrpaMMe uepe3 MOTOK CTaH-
JAPTHOTO BBOJIA, PE3YJIbTUPYIOILYI0 CUMBOJIBHYIO CTPOKY OTOOpa)kaTh yepe3 MOTOK CTaHJapT-
HOro BbIBOjIa. B 00enx cTpokax Bce CHMBOJIBI ¢ MaKCUMaJIbHbIM M MUHHMAJIbHBIM KOAAMHU
JIOJDKHBI yKa3bIBaTh 3HAKHM «». Pa3paboTka mporpaMmbl J0DKHA OBITH OCHOBaHA HAa HMCIIOJB30-
BaHUM a0CTPaKTHON CTPYKTYphl ABYHAIPABICHHOIO CBS3aHHOI'O CIIMCKA C peanu3alueil omnepa-
IUI IPOCMOTpA, YJAIECHUS U BCTABKU €r0 3JIEMEHTOB C IPUMEHEHMEM MEXaHHM3Ma HacJel0Ba-
HUS, ONpeneNstomero 0a30Bblil Kiace 3JeMeHTa aOCTPaKTHOIO CIMCKA U MCHOJIB3YIOIEro Mpo-
M3BOJHBIN KJIACC 3JIEMEHTA CIIMCKA CUMBOJIOB.
- Pa3paboTaTth 00bE€KTHO-OPUEHTHPOBAHHYIO [IPOrpaMMy, KOTOpasi B KaXK10i BXOJHOH CUMBOJIb-
HOW CTPOKE MEepEeCTaBIsIeT CUMBOJIBI C MAKCUMAIBHBIM KOJIOM B KOHEI[ CTPOKH 03 M3MEHEHHUs
B3aMMHOIO PAaCIOJI0KEHUsI OCTAJIbHBIX CUMBOJIOB. Bce BXOJHBIE CHMBOJIBHBIE CTPOKHU IEpea-
BaTh IporpaMMe yepe3 MOTOK CTaHJapTHOTO BBOJA, PE3YJIbTUPYIOIINE CTPOKHA CUMBOJIOB OTOO-
pakaTb 4yepe3 MOTOK CTaHJapTHOro BbIBOAA. BO Bcex BXOJHBIX U PE3YIbTUPYIOIIUX CTPOKAX Ha
KX/l CUMBOJI ¢ MaKCUMAaJIbHBIM KOJIOM JIOJDKEH YKasbIBaTh 3HaK «“». Pa3zpaborka mporpam-
MBI JIOJDKHA OBITh OCHOBaHAa Ha HCIOJIb30BAaHUM aOCTPAKTHOW CTPYKTYpBI JIBYHAIIPaBJIEHHOTO
CBSI3aHHOI'O CIIMCKa C peaju3aluel onepamnuil IpocMoTpa, yAajJleHus: U BCTaBKU €ro 3JIEMEHTOB C
IPUMEHEHHEM MEeXaHU3Ma HaclleI0BaHMsl, OIpeeNsoniero 0a30Bblil Kjlacc 3JeMeHTa a0CTpaKT-
HOTO CIIMCKA U UCIOJIB3YIOLIET0 MPOU3BOIHBIN KJIacC JIEMEHTA CIMCKa CUMBOJIOB.

B kauectBe npumepa coaepxKaHus KOHTPOJIbHOM paboTsl Ne6 o 6 paszneny «llomumop-
¢$bu3M», MOTYT OBITH PEKOMEHIOBAHBI CIICTYIONIUE 3a/1a4H:
- Pa3paboTate 00BEKTHO-OPUEHTUPOBAHHYIO MPOrpaMMy IpeoOpa3zoBaHUs 33aJaHHON OOBIKHO-
BEHHOH ApOOH B KOHEYHYIO IECATHUHYIO Ip0o0b. 3anmuch 0OBIKHOBEHHOH pOOH ciemyeT nepeaa-
BaTh MPOrpamMMe apryMEHTOM KOMAHJHOW CTPOKH, II€ 3allUCU YUCIIUTENS U 3HAMEHATeNs Aecs-
TUYHBIMH LU(PpaAMH pa3[elieHbl 3HaKOM «/». Pe3ynbrar nmpeoOpa3oBaHuil 0TOOpaXKaTh 3alMChIO
BEIIECTBEHHOI'0 YMCia ¢ (PUKCHUPOBAHHON TOYKOM CTPOKOI cTanaapTHOro BeiBojaa. IIporpamm-
Has peaju3alus dTOro MpeoOpa3oBaHus JOKHA OBITh OCHOBaHA Ha pa3pabOTKe Kiracca OOBIK-
HOBEHHBIX JIpo0eil ¢ MPUBATHBIMU MOJISMH JIAHHBIX JUIS LIEJTOYUCICHHBIX 3HAUEHUI YHUCIUTEINS U
3HaMEHaTeNs, a TaKXKe ONepaTopoM npeoOpa3zoBaHUs TUIA AJIS TOJIYYEHHUs BEIIECTBEHHOTO YHC-
Ja Mo pe3yibTary ux aeneHus. KoHCTpyKTop kinacca AOKeH o0ecrneunBaTh 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 anroputM Es-
KIIUJa.
- Pa3pabotath 00BEKTHO-OPHUEHTUPOBAHHYIO MPOrPaMMY JJIsi OKPYIJIEHUS 3a/laHHOM OOBIKHO-
BEHHOH poOu 10 OiMrKaiIero 1neioro 4ncia, 3HadeHne KOTOPOro He MPEBOCXOIUT €€ BeIUYH-
Hy. 3anuch OOBIKHOBEHHOM ApoOHU mepeaaBaTh NporpaMMe apryMeHTOM KOMAaHIHOM CTPOKH, Tie
YUCIUTENh ¥ 3HAMEHATEIb Pa3/IeNICHbl 3HAKOM «/». Pe3ynbTar oKpyrieHus cieayeT oToOpaxaTh
CTPOKOM MOTOKa CTaHAapTHOrO BhIBoJA. IIporpammuas peanuzainus OKpYIJIEHHS JTOJKHA OBITh
OCHOBaHa Ha pa3paboTKe Kiacca OOBIKHOBEHHBIX APOOEH ¢ MPUBATHBIMU MOJIAMU JAHHBIX JUIS
LEJIOYHMCIEHHBIX 3HAUEHUN UYMCIUTENS U 3HaMEHATelNs, a TaKKe OlepaTopoM IpeoOpazoBaHUs
TUIa, KOTOPBIA mpeoOpasyeT pe3yabTaT uX JAejeHus B 1enoe yucio. KoHeTpykrop kiacca a07-
KeH oOecreunBaTh MpPEJICTaBICHUE MCXOAHOM CHMBOJIBHOW 3amucH OOBIKHOBEHHOW apoOu ma-
pO¥i B3aMMHO IPOCTBIX LIEJIOYMCIEHHBIX 3HAUEHUI €€ YMCIUTEN U 3HaMeHarens. s npusene-
HUSl OOBIKHOBEHHOW IpOOM K HECOKPATHMOMY BHY CIIEAYeT MPelyCMOTPETh KOMIOHEHTHBIN
METO/l, PEAIU3YIOIIMI anropuT™ EBKina.
- Pa3zpaborarh 00BEKTHO-OPUEHTUPOBAHHYIO MPOTPAMMY JJISI OKPYIJICHHS 3aJlaHHOW OOBIKHO-
BEHHOU Jpo0u 10 OirrKalIero eyioro 4rcia, 3Ha4eHue KOTOPOro TOJKHO ObITh HE MEHBIIIE e
BEJIMYMHBI. 3aluCh OOBIKHOBEHHOM JpoOu ciexyeT nepeaBaTh MPOrpaMMe apryMEHTOM KO-
MaHJHOM CTPOKH, TJI¢ YMCIUTEIb M 3HAMEHATeNb pa3feisieT 3HaK «/». Pe3ynprar OKpyrieHus
HE00X0MMO 0TOOpa)kaTh CTPOKOM MOTOKAa CTaHAAPTHOIO BbIBOJA. [Iporpammuas peanusanmus
OKpYIJICHHUS J0JDKHA OBITh OCHOBAaHA Ha pa3paboTKe Kiacca OOBIKHOBEHHBIX Ipo0Oeil ¢ mpuBaT-
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HBIMH TIOJISIMU JTAHHBIX JUTSI [EJOYMCICHHBIX 3HAUYCHUN UYUCIHUTENS W 3HAMEHATENs, a TaKkXkKe C
orepaTopoM npeodpa3zoBaHus TUIA, KOTOPBINA MpeoOpa3yeT pe3ynbTar Uux AeNICHUs B 1IeJI0e YHC-
10. KoHCTpyKTOp Kilacca JOKeH 00ecIeyrBaTh MpeICTaBICHUE HCXOTHOW CUMBOJIBHOM 3aIUCH
OOBIKHOBEHHOW JIpOoOM Mapoi B3aMMHO IMPOCTHIX IIEJIOUMCICHHBIX 3HAYCHUH €€ YUCIUTENs U
3HaMmeHarens. s npuBeneHnss OOBIKHOBEHHON IpoOU K HECOKPAaTUMOMY BHY CIEIYET Mpeny-
CMOTPETHh KOMIIOHEHTHBIN METOJ], pean3yrouuil anroputM EBkina.
- Pa3paboTarh 00bEeKTHO-OPHEHTUPOBAHHYIO TPOTPaMMYy IS AeTICHUS OOBIKHOBEHHOM IpoOH Ha
nenoe uncio. O6a onepanaa HEOOXOAUMO NepeIaBaTh €il uepe3 apryMeHTbl KOMaHAHON CTPOKH.
Pesynbrar nenenust cieayer oToOpakaTh CTPOKOW MOTOKA CTAaHAAPTHOTO BBIBOJA B (opmare
0OBIKHOBEHHOM J1poOu. Bo Bcex ciydasix asisi 3anucy OOBIKHOBEHHOW JApoOU HYKHO MPUMEHSTH
CHMBOJIBHBII (hOpMAT, TJIC €€ YUCIUTENb U 3HAMEHATENb pa3/ieieHbl 3HakoM «/». [IporpammHast
peanu3anys BBIYUCIECHUN JTOJKHA ObITh OCHOBaHa Ha pa3paboTke kiacca OOBIKHOBEHHBIX JAPO-
0eil ¢ mpUBATHBIMU MOJIIMU JTAHHBIX JUIS LEJIOYUCICHHBIX 3HAYEHUM YUCIUTENS U 3HaMEHaTes,
a TaK)Ke OCYIIECTBIATHCS KOMIOHEHTHBIM METOJIOM Ieperpy3ku oreparopa «/». KOHCTpYKTOpEI
KJIacca JI0JDKHBI BRITIOJHATH MPe00pa3oBaHmsi 000MX ONEPaH/I0B B yKa3aHHBIM YMCIOBOM Gopmar
OOBIKHOBEHHBIX JIpoOeii. [l npuBeAeHHs] UCXOTHON U Pe3ylIbTHPYIOIIEeH 0OBIKHOBEHHBIX APO-
0eil K HEeCOKpPaTUMOMY BHJy CIIEAYET MPEeLyCMOTPETh KOMIIOHEHTHBIM METO/I, pealu3yIOLuil ai-
roput™ EBKina, u neperpy3ky oneparopa mpucBauBaHMUsL.
- Pa3paborarh 00BEKTHO-OPUEHTUPOBAHHYIO IIPOIPAMMY ISl BBIUMCIEHUSI CYMMBbl OOBIKHOBEH-
HBIX JIpo0ei, KOTopble HEOOXOIUMO IMepeIaBaTh el uepe3 /1Ba apryMeHTa KOMaHJHON CTPOKHU.
Pesynbrar cymmupoBaHUs cienyeT oToOpakaTh CTPOKOW CTaHJApTHOTO BBIBOJA B (opmare
0OBIKHOBEHHOH J1poOu. Bo Bcex ciydasx s 3amucu 0ObIKHOBEHHOW JIPOOU HY)KHO MPUMEHSTH
CHMBOJIBHBII (hOpMAT, TJIC €€ YUCIUTENb U 3HAMEHATEIIb pa3/iesieHbl 3HakoM «/». [IporpammMHast
peanu3anys BEIYMCICHUH CyMMBbI JIOJDKHA OBITh OCHOBaHA Ha pa3paboTKe Kiiacca OOBIKHOBEH-
HBIX J1po0el ¢ MPUBATHBIMU IMOJISIMM JaHHBIX JUIS LEJIOYMCICHHBIX 3HAUEHUN YMCIUTENS U 3Ha-
MEHATeNsA, a TAaKKE OCYLIECTBIATHCS KOMIIOHEHTHBIM METOJIOM IEpPErpy3KH Omeparopa «+y.
KoHcTpyKkTOpHI Kilacca TOJIKHBI BBIMOIHATH MPeoOpa3oBaHus 00OMX OINEPaHJIOB B YKa3aHHBIN
YUCIOBOM (popMaT OOBIKHOBEHHBIX ApoOeil. /g mpuBeaeHHs MCXOAHBIX U Pe3yJbTHpYOLIEH
OOBIKHOBEHHBIX Jp0o0ei K HECOKPATUMOMY BUJY CIIEIYET MPEAyCMOTPETh KOMIIOHEHTHBIH Me-
TOJI, peau3yromInii anroput™ EBkiuaa, u meperpysky oneparopa npucBauBaHUsl.

B xauectBe mpumepa cosepkaHusi KOHTPOJIbHOU paboTsl No7 1o 7 pasneny «Kiaccsl mo-
TOKOB BBO/1a-BbIBO/Ia», MOTYT OBITh PEKOMEHI0BaHbI CIIEAYIOIINE 3aauu:
- Pa3paboTtath 00BEKTHO-OPUEHTHPOBAHHYIO MPOrpaMMy Ul U3MEPEHMsI pa3Mmepa 3a/laHHOTO
¢aiina B 6aiiTax, Kuio- U Merabaitax. MiMsa usmepsiemoro Qaiina nepegaercs nporpamme yepes
apryMeHT KOMaHJHON CTPOKHU ee BbI30Ba. Pe3ynbpTaT usmepenus pasmepa ¢aiina JO0HKHO 0TO0-
paxxaTh WHPOPMAIIMOHHOE COOOIIEHHE B IMOTOKE MPOTOKOJIA CTAaHAAPTHOW AMAarHOCTHKH (Cerr).
OTa QUarHocTHKa JO/HKHA MMETh (popmar 3amucu CyMMBbI 4Mcia MerabaiToB, KHMJIOOAMTOB U
0aifToB, B COBOKYITHOCTH CocTaBistonnx pasmep daiinma (M + K + B). IIpu pa3pabotke mpo-
IrpaMMBbI CJI€IYyeT HCIOJIb30BaTh METOJIbl MO3UMIIMOHMPOBaHMs (DalIOBBIX MOTOKOB BBOJa 0e€3
YTeHUS JAaHHBIX U3 HUX.
- PazpaboTtaTh 00BEKTHO-OPHEHTUPOBAHHYIO MPOrpamMMy sl MOJCYETa KOJUYECTBAa HEIYCTBIX
CTPOK JIF00OT0 3aJJaHHOTO TeKCTOBOro (haitna. [1pu 3TOM MyCTBIMU CUHTAIOTCSA CTPOKH, T€ OT-
CYTCTBYIOT JIIOOBIE CHMBOJIBI, KpOME HE00s13aTebHBIX TPOOEIOB U Ta0ysnuil. 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 nuarnoctuku (Cerr). Ilpu pa3paboTke mporpamMMbl HEOO-
XOJIMMO UCHOJIBb30BaTh METO/IbI OecopmaTHOro BBOAA (haiIOBBIX TOTOKOB U UCKIIIOYHUTH €€ 3a-
BUCHUMOCTb OT JUIMHBI CTPOK M3MEpSEMOro Qaiina.
- PazpaboraTh 00bEKTHO-OPUEHTHPOBAHHYIO MTPOrPaMMy ISl MTO/ICYETa KOJMYECTBA CIIOB B JIIO-
O60oM 3amaHHOM TeKCTOBOM (aiine. Ilpu 3TOoM ciioBOM cumTaercs Jro0asi MOCIEI0BATEIbEHOCTh
OyKB 0€3 pa3mu4us PerucTpa, OTAeICHHAs OT IPyrux (parMeHTOB TEKCTa CUMBOJIAMH TIPOOEIIOB,
TaOyJIAUUI WK 3HaKaMU MyHKTYalluu U NepeBojia CTpoku. Vims TekcToBoro Qaiina ans noacue-
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Ta YUCJIA CJIOB IEpeAacTCs IporpaMMe 4yepe3 apryMeHT KOMaHAHON CTPOKH €€ BbI30Ba. Pe3yib-
TaT MOJICYeTa JOKHO O0TOOpaXkaTh MH(OPMALMOHHOE COOOLIEHHE B MOTOKE MPOTOKOJIA CTaH-
JapTtHoil nuarHoctuku (Cerr). Ilpu pa3zpa®oTke mporpaMmsbl CIE€QYET HCIIOJIB30BATh ONEPATOP
(dopmatHOro BBOAA (hailyIoBBIX TOTOKOB.

- Pa3paboTtath 00BEKTHO-OPUEHTHPOBAHHYIO MPOrpaMMy MOJICUeTa KOJU4ecTBa ab3aleB B JO-
00M 3a1aHHOM TEKCTOBOM (aiizne. [Ipu 3TOM cunrtaercs, 4To ad3arbl pa3AeiaeHbl ¢ HOMOILBIO Y-
CTBIX CTPOK, HE COAEP)KAIIMX JAPYIHMX CHMBOJOB, KpOME HEOOS3aTeNbHBIX MPOOEIIOB U TalyIIs-
muil. mst TexctoBoro ¢aitnia B ykazaHHOM (popMaTe nepenaercss mporpaMme yepes apryMeHT
KOMaHJHOW CTPOKHU €€ BbI30Ba. Pe3ynbTar mojcuera uyncia ad3aneB B HEM JIOJDKHO O0TOOpakaTh
MH(OPMAIIMOHHOE COOOIIEHNE Yepe3 MOTOK IPOTOKOJA CTaHIapTHOW auarHocthku (Cerr). Ilpu
pa3paboTKe MporpaMMBbl CIEIYeT UCIIOJIB30BaTh METO bl OechopMaTHOTO BBOJIA Kiacca (aiimo-
BBIX IIOTOKOB, & TAKXK€ UCKJIIOUUTh €€ 3aBUCUMOCTh OT JUIMHBI a03ara.

- Pazpabotarte 00BEKTHO-OPUEHTHPOBAHHYIO MPOTPAMMY JJIsi U3MEpPEHHs OOIEero 4mcia eau-
HUYHBIX pa3psioB BO Bcex OaiTax jiro0oro 3aganHoro ¢aitna. Ero ums nepenaercs nporpamme
Yyepe3 apryMeHT KOMaHIHON CTpOKH. Pe3ynbTaT m3mMepeHus J0DKHO oToOpakaTh MH(popMau-
OHHOE COOOIIeHHE B MOTOKE IMPOTOKOJA CTaHAapTHOH muarHoctuku (cerr). Ilpu paspaboTke
IPOTPaMMBI CJIEIyeT MCIOIb30BaTh METOIbI OeCOPMATHOTO BBOAA CUMBOJIOB KJIACCOB (aiino-
BbIX ITOTOKOB. Kpome Toro, B mporpamme J10JKeH ObITh peanu3oBaH 3(p(eKTUBHBIA BBIYUCITH-
TEJbHBIA AITOPUTM, MUHUMU3UPYIOIIMI YUCIIO CPaBHEHUN pa3psiioB Uil Kaxjaoro Oaiita. Ilpu
3TOM HEOOXOJIMMO TaK)K€ UCKJIIOUUTH TOBTOPHbIE H3MEPEHUS OJJUHAKOBBIX OAalTOB.

4.6. TectupoBaHue

B kauecTBe mpumepa OLICHOYHBIX CPEACTB JUISl TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTHU CTY-
neHToB 110 | paszneny «OCHOBBI QITOPUTMHU3ALUU U IPOIPAMMHUPOBAHUE C UCIIOJIb30BaHUEM CKa-
JISIPHBIX TUIOB JIaHHBIX» MIPE/ICTABIICHBI CIETYIOIINE BApUAHTBI 3aJaHUil:

1) Heo0xoanmo BbIOpaTh OAMH WIIK HECKOJIBKO BAPHAHTOB OTBETA!

- B cTpyKkTypHOM nporpaMMupoBaHUU 0a30BBIMU CTPYKTYpamH SIBISIOTCA ... (YKaxure
HE MEHee JIByX BapUaHTOB OTBETOB):

- 00BbEeIUHEHHE;

- COIIPOBOK/ICHUE;

- IUKJI C TIPEyCIOBHEM;
- IAKJI C TIOCTYCJIOBUEM,;
- BETBJICHUE;

- IOCJIEOBATEIBHOCTbD.

- Onepanuio «1epeMeHHON X MPUCBOUTH MEHbBIIIEE U3 ABYX 3HAYCHUI: a, b» MOKHO pea-
JM30BaTh CIEAYIOUMMH (pparMeHTamMu nporpammsl Ha sizbike C ... (YKaxuTe HE MeHee JBYX
BapHaHTOB OTBETOB):

Xx=b;if(a<x)x=a;
-if(a<b)x=a;else x=Db;
-x=(a<b)?a:b;

-X =min (a, b);

- Onepanuio NpUCBavBaHUs BEIIECTBEHHON MEPEMEHHON X ee aOCOIIOTHOTO 3HA4YEHUs
(MOZyss1) MOKHO peajM30BaTh CIEAYIOIUMHU (parMeHTamMu mnporpaMmbl Ha s3bike C ... (Yka-
JKUTE HE MEHEE JIBYX BApUAHTOB OTBETOB):

-float x; X = (1 — 2*(x<0))*x;
-float x; if (x <0) X = -X;
-float x; x = ((x < 0) ? —x:X);
-float x; x = abs(x);
- float x; x = fabs(x);

2) HeoOX0oaMMO YCTaHOBHTH IOCJICIOBATEIBHOCTH PACIIONOXKEHUS OIEpPaTopoB Qpar-

MEHTa IPOrpaMMBbl:
- YcTaHOBUTE MOCIIEA0BATEILHOCTh PACIIOIOKEHHUS OTIEPaTOPOB (PparMeHTa MporpaMmbl
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JUTSL pEIlieHus 3a]Ja4ud BBIBOJIAa Ha 3KpaH nepBbix 20 uyucen @ubonauuu: 1, 1, 2, 3, 5, 8, 13, 21, ...
(YkaxkuTe IpaBUIIbHYIO TIOCJICIOBATSIIBHOCTD B MPEJIOKEHHON COBOKYITHOCTH OTBETOR):

-}

-X1 =x1+ x2;

-printf(“%d «, x1);

for (inti=1;i<=18;i++){

X1=x2=1;

-int x1, x2;

- printf(“%d %d “, x1, x2);

-X2 = X1 —X2;

- YcTaHOBUTE MOCIIEIOBATEIILHOCTD PACIIONIOKEHHUS OTIEPATOPOB parMeHTa MPOTrpaMMbl

JUIS. PEIICHHUS 3aJ1a4M IMePECTAHOBKM B OOPATHOM MOPSAKE 3JIEMEHTOB OJHOMEPHOIO IEI0YHC-
JIEHHOTO MaccuBa A, cojaepskamero 10 snemeHTOB. (YKaXuTe MPaBWIBHYIO MOCIEIOBATEb-
HOCTbh B MPE/JIOKCHHON COBOKYITHOCTH OTBETOB):

-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=afi];

-count =9;

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

- YcTaHOBUTE MOCIIEI0BATEILHOCTD PACTIONOKEHHUS OIIEPaToOpoB (pparMeHTa MmporpaMmbl

JUTSL PELLICHUs] 33a]1a4 BBIBOJA HA SKPaH MAKCUMaJIbHOI'O 3HAYEHUS B BEHIECTBEHHON MaTpule A
pasmepoM n X m (n <= 50, m <= 100 — ucxoaueie gaHHbIC). (YKaXKUTE MPABIWIbHYIO MOCIEI0-
BaTEIbHOCTH B MIPETIOKEHHONW 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 = a[i][j];

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

B kauecTBe mpumepa OLIEHOYHBIX CPEACTB JUISl TEKYLIEro KOHTPOJIS YCIEBAEMOCTU CTY-
JEHTOB 10 2 pazaeny «CTpyKTypHBIE TUIIbI JAHHBIX U MOJYJbHOE MPOrpaMMHUPOBAHUE» TIPE-
CTaBJIEHBI ClIeyIoNMe BapuaHThl 3ananuii (HeoOxoaumo BeIOpaTh OWH WIIM HECKOJIBKO BapH-
aHTOB OTBETA):

- Jliist paGoTsl ¢ nienouncaeHHoi Marpuiieid X pazmepom n X n (n < 50 — ucxomHoe J1aH-

HOE€) HCTOIb3yeTcs ABYMepHbId MaccuB int X[50][50]. Bo3MOXKHBIMU 3aroloBKaMu (pyHKIIHIA,
MO3BOJISIIONIEH B MaTpulle X OINpeaeauTh HauOobllee 3HaueHue, sBisercd ... (Ykaxure npa-
BUJIbHYIO M1OCJIE€I0BATENLHOCTD B MPEJIOAKEHHON 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)

- Umeercs nenourciennpiii MmaccuB X u3 n anemeHToB (n < 1000 — ncxomHoe naHHOE):
int x[1000]. Bo3MO>XHBIMU 3aroioBKamu (DyHKIIMH, TMO3BOJISIONIEH B MaccuBe X OMPEIESIUThH
KOJIMYECTBO AJIEMEHTOB, MPEBBIMIAIOIINX 3aJaHHOE 3HAYCHUE Z, ABJISIOTCA ... (YKaxuTe mpa-
BUJIbHYIO MOCJIEIOBATENILHOCTD B MPEIIOKEHHON 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)
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- Jana ctpoka S u nBa cumBoia Cl u C2. @yHKIMA, TO3BOJIAIONIAS 3aMEHUTh B CTPOKE

S cumBon C1 Ha cumBos C2 U moACUUTATH KOJIMYECTBO 3aMEH, MOXKET UMETh CIICIYIOIIHNE 3aro-
JIOBKH ... (YKaXWTe NPaBWIBHYIO MOCIEA0BATEIBHOCTD B MIPEII0KEHHOW COBOKYITHOCTH OTBE-
TOB):

-int func (char *s, char c1, char c2)

- 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 cl1, char ¢2)

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

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

Meroanveckue yKazaHus st 00y9aroIuXCst 0 OPTaHU3AINN CAMOCTOSTEIbHON PabOThI
10 JUCHHUIUIMHE, BKJIIOYas IepeYeHb TEM CaMOCTOATEIbHON paboThl, GOPMBI TEKYIIEro KOH-
TPOJISA 110 AUCUHUIUIMHE U TPEOOBAaHUS K UX BBINOJHEHHIO Pa3MEIICHBI B JIEKTPOHHON HH(pOpMa-
1MoHHo-o0paszoBatensHol cpeae CIIGI TU(TY) na caiite: http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeaCTB 1Jisl MPOBECACHUS l'lpOMe)KyTO‘{HOi/i arrecranmm.

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

DK3aMeH IpeaycMaTpUBaOT BHIOOPOUHYIO MPOBEPKY OCBOCHUS IPEAYCMOTPEHHBIX 3JIe-
MEHTOB KOMITETEHIINH ¥ KOMIUIEKTYIOTCS TEOPETUYECKIMHU BOTIPOCAMHU (J1s1 IPOBEPKU 3HAHHIA).

ITpu caaue sK3aMeHa, CTY/IEHT MOJIy4aeT JABa BOIIPOCa U3 MEPEUHs BOIPOCOB, BpEMsI MO/~
TOTOBKH CTYJICHTa K yCTHOMY OTBeTY - 10 30 MuH.

ITpumep BapraHTa BOIPOCOB Ha SK3aMEHE B IEPBOM CEMECTPE:

buner Nel
1. Ilonsarue anroputma. CBolicTBa anroputMmoB. biok-cxema anroputma. baszo-
BBIE AJITOPUTMHUUYECKUE CTPYKTYPHI.
2. Ilpouenypsl u ¢pyHkuun. OOBsIBICHUS U ornpeneneHus: QyHKuil. dopmais-
HbIE U (pakTHyeckue napamerpsl. [lepenadya apryMeHTOB (QyHKIHH.

HpI/IMCp BapraHTa BOIIPOCOB Ha 3K3aMEHE BO BTOPOM CEMECTpE:

buner Nel
1. Knaccer o0bekToB. CTpykTypa kiacca. KOMIOHEHTHbIE NaHHBIE U METOMIbBI
KJjacca.
2. MHoxecTBeHHOE HacienoBanue. [IporpamMmmHuas peanusanuss MHOKECTBEHHOTO
HacJIeTOBaHUS.

PC3YJ'ILT3.TBI OCBOCHUA NUCHUIINIMHBI CUUTAOTCA NOCTUTHYTBIMH, €CJIN IJIA BCCX 3JICMCH-
TOB KOMHGTCHHI/Iﬁ AOCTHUTHYT HOpOFOBLII\/II YPOB€HL OCBOCHUSA KOMIICTCHIIMK HAa JaAHHOM J3Tarie —
OLICHKA «YJOBJICTBOPUTCIILHO).
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7. llepeveHb y4eOHBIX U3IAHUH, HEO0OXO0AMMBIX 1JISI OCBOCHUS JUCIHUIIJIMHBI.

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 oOpazoBanus u Hayku Poccuiickoii @enepanuu, Cankt-IlerepOyprekmii rocy-
JAPCTBEHHBIM TEXHOJIOTMYECKUH 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 rocy1apcTBeHHBIA TEXHO-
JIOTUYECKUI MHCTUTYT (TexHUYeckuil yHuBepcurer), Kadempa cucreM aBTOMaTH3UPOBAHHOTO
npoeKTHpoBaHus U ynpasienus. — Cankr-IlerepOypr : [6. u.], 2008. — 101 c.

3. UYuctsxona, T. b. [IporpammupoBanue Ha s3bIKax BBICOKOTO YpoBHs. KOHTpoOIbHBIE
paboTel : YueOHoe mocobue s 3aounoit opmer ooyuenus / T. b. Uuctskosa, P. B. Aatunus,
U. B. HoBoxwuinoa ; MunucrepctBo oOpasoBanus u Hayku Poccuiickoit denepaunn, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIM TEXHOJIOTHYECKUNH MHCTUTYT (TEXHUYECKUW YHUBEPCHUTET),
Kadenpa cucrem aBTOMaTU3MpOBaHHOTO MPOEKTUPOBaHUS 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 ®enepauun, Cankr-IlerepOyprckuii rocy-
JAPCTBEHHBIM TEXHOJOTHYECKUI MHCTUTYT (TeXHWYecKuid yHuBepcurer), Kadenpa cucrem as-
TOMAaTU3UPOBAHHOI'O MMPOEKTUPOBaHUs U ynpasneHus. — Cankt-IlerepOypr : [6. u.], 2009. — 38 c.

0) 3JIeKTPOHHBIE YUeOHbIe U3JaHUS:

5. IIporpammupoBanue. CoopHUK 3a1a4 : yueOHoe nmocodue / 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 obparenus: 30.08.2021). — Pexxum A0CTyMa: MO MOAMUCKE.

6. bapkos, . A. OOBEKTHO-OPHEHTHUPOBAHHOE MTPOrpaMMUpOBaHue : yueOHuk / 1. A.
bapkos. — Cankt-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-
ponHss. — 2-e u3f., crep. — Cankr-IlerepOypr [u ap.] : Jlanb, 2021. — 232 c. — (YueOHUKHN 1
By30B. CnenmanbHasi 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. Komnogsa, E. A. Anroputmsl u nporpaMmsl. S3sik C++ : yue6HOe ocobue / 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 ocTyma: Mo MO IImHCKe.

9. Csepanos, C. 3. SI3bIKM IPOrpaMMHUPOBAHUS U METOJIbI TPAHCIISILIMY : y4eOHOE MOCOo-
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 (mata oopamienus: 30.08.2021). — Pesxum gocTyma: 1Mo MOIHCKE.

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. CrienmanbHas aureparypa). — ISBN 978-5-8114-3150-2 : // Jlans :
aJIeKTpoHHO-OMOmoreunas cuctema. — URL: https://e.lanbook.com (mara oOpamieHwus:
30.08.2021). — Pexxum nocTyna: 1o MOAIHUCKE.
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8. IlepeyeHb JIEKTPOHHBIX 00pa30BaTeIbHBIX PeCypcoB, HeOOXOAUMBIX /ISl 0CBOe-
HMSA AUCHUILIUHBI.

yueOHbii TiaH, PIT/] u yae6HO-MeTommyeckue marepuaisl: http://media.technolog.edu.ru

9. MeToauuyecKue YKa3aHus Jsd oﬁyqamumxca 0 OCBOCHHIO TUCHHUILIMHBI.

Bce Buabl 3ansaTuii no aucuuiuinae «MH(opMalnoHHBIE TEXHOJIOTUU U MPOTPAMMHPO-
BaHUE» MPOBOJISATCS B COOTBETCTBHH ¢ TpeOoBaHusiMu cieayronux CTII:

CTII CII6I'TH 040-02. KC YKJIB. Buasr yueOubIx 3ansatuit. Jleknus. O0ume 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 ctyaeHToB. OOmme TpeOOBaHMs K OpraHU3alyy | MPOBEACHUIO.

[InanupoBanue BpeMeHU, HEOOXOJMMOIO Ha W3Y4YEHHE NAHHOW IUCIUIUIMHBI, JTyYlle
BCET0 OCYIIECTBISATh HA BECh CEMECTp, MpeaycMaTpuBas IMPH ATOM 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 3aHsTHS CTYIEHT MOIKEH NPUXOIUTh, UMEsl 3HAHUSA T10 YK€ U3YYCHHOMY MaTepHaiy.

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

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueGHOM mporiecce 1Mo JaHHOW AMCIUIUIMHE MPETyCMOTPEHO UCIOJIb30BaHUE MHPOP-
MaIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIIUI C UCIIOJIb30BAHUEM CIalA-NIPEe3eHTALUMT;

B3aUMOJICHCTBHE C OOYYarOIMMUCS TOCPEIACTBOM BIIEKTPOHHONH HH(POPMALMOHHO-
00pa30BaTeNbHOMN cpebl.

10.2. ITlporpammHoe obecnieyeHue.

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

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

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

Pelles C (6ecriatHas JIMICH3HS).

Apxusarop 7-zip (otkpseitsie sunen3un (GNU LGPL, BSD 3-clause License, GNU LGP
with unRAR license restriction)).

Moodle (otkpsitast munensus, GNU GPL v3).

Adobe Acrobat Reader DC (6ecmnatnas nunensus «ADOBE Personal Computer Soft-
ware License Agreementy).

LibreOffice (orkpsrras munensus, Mozilla Public License Version 2.0).

becrutataeie BeO-Opaysepsl: Google Chrome (becriatnas HeKOMMeEpUYEeCKas JIUIICH3HUS),
Mozilla Firefox (Otkpeiras nunensus (Mozilla Public License VV2)), Opera (becruiatHast
nunensus (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 nH(DOpPMAITMOHHBIX TeXHOJOTHM: http://inftech.webservis.ru, http://citforum.ru

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

MesxayHapoiHble MYJIbTHAUCIUIUIMHAPHBIC aHATUTHYECKHE pedepaTHBHBIE 0a3bl AaH-
HBIX Hay4HBIX MyOnukanuii http://webofknowledge.com, http://scopus.com

DNEKTPOHHO-OUOINOTEUHBIC CUCTEMBI:

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

«Jlanby https://e.lanbook.com/books/.

11. MaTepuajibHO-TeXHHYeCKOe 0o0ecnevyeHue OCBOeHH s TUCHMILINHBI B X0/1€ peajiu-
3alMi 00pa30BaTeJIbHOM MPOrpaMMBbl.

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

HaumenoBanue KomIbro- O6opynoBanue

TEPHOTo Kilacca Kadeapsl

Kiiacc uHTErpupoBaHHBIX 30 mocaj0YHBIX MECT.

CUCTEM IPOEKTHUPOBAHUS VYyeOHast MeOenb, MIIaCTUKOBAs 10CKA.

U yIOpaBICHUS XUMHUKO- IlepconanbHble KOMIBIOTEPHI (15 MIT.): ABYXSIEPHBIM Mporec-
texHosiorndeckumu  1ipo- | cop Intel Core 2 Duo (2,33 I'Tr); O3Y 4096 M6; HKMJI 250 T'6;
LeccaMu CD/DVD npusoa, DVD-RW; Buneokapra NVIDIA GeForce 8500

GT; 3BykoBasg M ceTeBasl KapTbl, BCTPOEHHBIE B MaTEPUHCKYIO
wiaty. IlepcoHanbHble KOMIBIOTEPBI O0BEMHEHBI B KOPIOPATHB-
HYIO BBIYMCIIUTENBHYIO CEThb KadeApbl U HUMEIOT BBIXOJA B CETh

«MHTepHe.
Knacc wundopmanmoHHbIx 40 mocaJ0uHbBIX MECT.
U WVHTEJUIEKTYaJIbHBIX CH- VYuebHas Mebenb, MIaCTUKOBAsI JOCKA.
cTeM [lepconanbuble KOMNbIOTEPHI (20 IIT.): YETBIPEXAAEPHBIN MPO-

ieccop Intel Core i7-920 (2666 MTI'ty), O3V 6 I'6; HEKM/I 250 I'6;
CD/DVD mnpuson, DVD-RW; Buneokapra NVIDIA GeForce GT
220 (1024 MO6); 3ByKOBasi U ceTeBasi KapThl, BCTPOCHHbIE B MaTe-
puHCKyto Iuiaty. IlepcoHanbHblE KOMIBIOTEPHI OOBEIWHEHBI B
KOPIIOPAaTHUBHYIO BBIYMCIUTEIbHYIO CETh KadeaApbl U UMEIOT BBI-
X011 B ceTb «/IHTepHEeTY.

JlekunoHHast ayAUTOPHS 56 mocaloYHbBIX MECT.

VYyeOHnast MmeOerb.

Mynerumenuiinsiii mpoektop NEC NP41. HoyrOyk Asus agj
Ha 6a3se mporeccopa Intel Core Duo T2000.

MynbTUMeuiiHasi MHTepaKTUBHas gocka ScreenMedia.

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

JJiss UHBATUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU y4eOHBIE TIPOIECC OCYIIECTB-
JsieTCsl B COOTBETCTBUU ¢ [lomoskeHnemM 00 opraHu3amnuu yaeOHOTO mporiecca 1t 00ydeHusT WH-
BaJIMJIOB ¥ JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTMU 3710poBbsi CIIOI TU(TY), yTBepKaeHHBIM
pexropom 28.08.2014.
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TIpunoxenue Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs MPOMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE «HH(bOpMaIII/IOHHLIe TEXHOJIOTUH U IIPOrpaMMHUPOBaHUE»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

HHAeKe KoM- Conepxanue Dran GopMUpOBaHHUS
HEeTEHIINN Acp PMHP
OIIK-7 Cnoco0eH pa3padaTpiBaTh AJITOPUTMBI M IPOTPAMMBbI, HavaJbHBIN
NMPUTOHBbIE VIS NPAKTHYECKOr0 MPUMeHEeHH s
[1K-2 Cnoco0eH pa3padaTbIiBaTh U aJalITUPOBATh MPHUKJIATHOE HavyaJabHbIN
NMporpaMMHoe odecrnieyeHue

23




2. IToxa3zaTenn u KPUTEPUHU OLNCHUBAHUSA KOMIIeTEHIINI Ha PA3JTHYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nanmenoBanue | Ilokasarenu cdopMHUpOBaHHO- Kpurepwuit YpoBHU CHOPMHUPOBAHHOCTH (OIHCAHKE BHIPAKEHHOCTH JIECKPHUIITOPOB)
HHAUKATOpa AOCTHIKC- CTH (JCCKPUIITOPHI) OLICHNBAHU «YIIOBJICTBOPHUTECIIEHO) «XOpomo» «OTIIMYHO»

HHSI KOMIIETEHIINH (TIOpOTOBEKIii) (cpennuit) (BBICOKMIT)
OIlK-7.1 PacckasbiBaet 00 anroputmax u | OtBer Ha Bompoc | [laér ompenenenus anro- | Jlaér onpenencHus an- | Jla€t ompenmeneHus — anro-
CocraBnenne  anro- | 0610k-cxem anroputmos (3H-1) | Nel k sx3ameny puTMa U OJOK-CXEMBI alro- | TOpUTMa W OJOK-CXEMBI | pUTMa W OJOK-CXEMBI ajiro-
PUTMOB, HANHACaHUE WU PUTMOB. [lepeuncnser | anroputmoB. I[lepeunc- | putmoB. Ilepeuunciser cBoii-
OTNaZKa KOJOB Ha CBOICTBA aITOPUTMOB. JIIET CBOWCTBA aJro- | CTBa aJITOPUTMOB U 0a30BbIC
MPOIIEIYPHOM  SI3BIKE pPUTMOB W 0a30BBIE - | AMTOPUTMHUYECKUE CTPYKTY-
MIpOTrpaMMHUPOBAHMUS; TOPUTMHYECKHE CTPyK- | ppl.  [lpuBogmr  mpumep

OTJIaJKa U TECTHPOBaA-
HUEe paboToCIocoOHO-
CTH IIpOrpaMMBbI.

TYPBL.

0JIOK-CXEMBIL.

Paccka3pIBaeT 0 CHHTaKcHCE U
CEMaHTHKE SI3bIKa POrpaMMU-
posanus Cu (3H-2)

OTBeT Ha BOMpPOC
Ne2 k sx3ameny

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

Jaér onpeneneHus CUH-
TaKCUCa M CEMaHTUKU
sI3bIKa TIPOTrpaMMHpOBa-
Hus. Ilepeuncnser oc-
HOBHBIE JJIEMEHTHI aJl-
(aBuTa s13p1Ka CH.

Jaér ompeneneHus CUHTaK-
CHCa W CEMaHTHUKU S3bIKa
nporpammupoBanus. Ilepe-
YHCISIET OCHOBHBIE dSJIEMEH-
Tl andasura s3pika Co.
[IpuBogUT OOIIYIO CTPYKTY-
py nmporpammsl Ha si3pike CH.

Paccka3siBaer o mpeaACTaBJICHUEC
JaHHBIX B IMPOrpaMMe Ha A3bIKC

Cu (3H-3)

OtBeT Ha BOMpPOC
Ne3 k sk3ameny

Haér ompenenenust tepMu-
HaM «0OBsBJICHUE, ONpee-
JICHUEC U HWHUIHAJIU3alust
nepemMeHHo». Ilepeuncs-
€T HETOYHO OCHOBHBIE THU-
bl JaHHBIX s3blka Cu W
oIepaluy HaJl HUMHU.

Jaér onpenenenus tep-
MHHAM  «OOBSIBIICHHE,
OTIpE/IC/ICHUE U WHUIIM-
aM3aIns IEPEMEHHOW,
INepeuncnseT OCHOBHBIE
TUIBl JAaHHBIX  SI3BIKA
Cu, omepamuu HaJI HU-
mu. [lpuBoguT mnpuMep
00BABICHNS KOHCTAHTEL

[aér ompenenenus TtepMu-
HaM «0OBsIBIEHHUE, OIpe.e-
JICHUC u WHUIHaJIn3anus
[IEPEMEHHO».

[lepeuncnser OCHOBHBIE TH-
bl JaHHBIX s3bika CH, orme-
pauuu Haj HUMHU. [IpuBonut
npumep OOBSIBICHHA KOH-
crantel. Ilepeuncnser mpa-
BUJIa IpeoOpa3oBaHKsI THIIOB
JaHHBIX.

PacckasbiBaet 00 onepaTopax
s3bika Cu (3H-4)

OTBeT Ha BOIPO-
cbl Ne4-8 x sk3a-
MEHY

Ilepeunciigser HETOYHO yKa-
3aHHBIE oreparopbl. Omm-
ChIBaeT o00JacTe HX HC-
MOJIb30BaHUS.

[Iepeunciger  ykasas-
Hble omepaTopsl. Omm-
CBhIBaET 00JIaCTb HX HC-

nonbe3oBanHus.  [IpuBo-
AT TpPUMEpPbl HX MHC-
HOJIb30BaHUS.

[Iepeunciser yKa3aHHbIE
onepaTtopsl. OnucsiBaeT 00-
JacTb U OCOOEHHOCTH HX
ucnonb3oBanud. llpuBogut
IIpUMEPLl  UX HCIIOIL30Ba-
HUSL.
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Kon n nammenoBanme
WHJIUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUNA

[TokazaTenmu chopMupoBaHHO- Kpurepwuit YpoBHU CHOPMHUPOBAHHOCTH (OIHMCAHKE BRIPAXKEHHOCTH JIECKPHUIITOPOB)
CTH (IIECKPUTITOPHI) OIICHUBAHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIO» «OTJIMYHO»
(IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
Paccka3piBaeT 0 CTpyKTypHBIX OtBer Ha Bompo- | [Jaér Herounslie ompenene- | Jlaér ompenenenust 3a- | Jaér ompeneneHus 3amaH-
tunax gaHieix B Cu (3H-5) cel Ne9-10, 17 x | HUSL 3aJaHHBIX CTPYKTYp- | NAHHBIX  CTPYKTYPHBIX | HBIX ~CTPYKTYPHBIX THIIOB

9K3aMEHY

HBIX THUIIOB JaHHBIX. Onu-
ChIBACT OIICpallUyd Hald HU-
MU U UX JJICMCHTaMH.

THUIIOB JaHHBIX. Onucel-
BacT oOIcpaluyv HaJ HHU-
MU U UX 3JICMCHTaMH.

naHHbIX. OINHUCHIBaeT orepa-
nmuu  Hax HuMmu. [lpuBoj
TIPUMEP MCIIOIH30BaHMUS.

Paccka3sbiBaeT 0 mporeaypax u
¢bynkuwmsx B s3bike Cu (3H-6)

OtBeT Ha BOmIpPOC
Nell k sk3aMeny

Jaér ompeneneHus mpoie-
nypel U pyHKIHA. OMHCHI-
BaeT CHHTaKCHC OOBSBIIE-
HUS U omnpeaeieHus: QyHK-
LUH.

JHaér ONpEelEIECHUS
MpOLEeAYPHl U (PYHKIIHH.
OnuceiBaeT CHUHTaKCUC
OOBSBICHUSI U OIpEe-
nenus ¢yskuii. Pac-
CKa3bIBaeT OTITUYHS
(hopMabHBIX OT (haKTH-
YECKHUX MapaMeTpOB.

Jaér ompeneneHus mpore-
nypsl 1 ¢pyHkuuu. OnuceiBa-
€T CHUHTAaKCUC OOBSIBICHUS U
onpeeneHus GyHKIHH.
PacckasbiBaeT OTIINYHUSA
¢opManpHEIX OT (axTHye-
CKMX mapameTpoB. OIUCHI-
BaeT 0COOCHHOCTH Tiepeaaun
apryMEHTOB. [IpuBonut
MPUMEPHI (DYHKITHIA.

PacckasbiBaeT 00 0COOEHHOCTAX
nepeiauy napameTpoB B QyHK-
i (3H-7)

OTBeT Ha BOIPO-
cel Nel2-13 k ok-
3aMeHy

Paccka3spiBaeT HETOYHO O
BapuaHTax IMepeaadud 3a-
JIAHHBIX ~ MapaMeTpoB B
GyHKIHIO.

PacckasbiBaer 0 Bapu-
aHTax TepeAayu 3a/aH-
HBIX  [IApaMeTpoB B
(YHKIMIO U UX OCOOCH-
HOCTH.

PacckasbiBaeT 0 BapuaHTax
nepefayd 3aJaHHbIX Mapa-
METpoB B (yHKIMIO M UX

PacckaspiBaer 0 Kiaccax mamsi-
i B Cu (3H-8)

OTBeT Ha BONpOC
Nel4 k sx3ameny

PacckaspiBaeT 0 Kiaccax
namatu B Cu.

Paccka3biBaeT o kiraccax
namatu B Cu, MOIyJsIX,
CTPYKTYPBI MOYJISI.

0COOEHHOCTH. [pusonut
IIPUMEPBL.

PacckaspiBaeT 0  Kiaccax
namsata B Cu, MOmynsx,

CTPYKTYpBl MonyJsi. IIpuso-
JIAT IPUMEPBI.

Paccka3siBaeT 00 0cOOEHHOCTH
MPOTPAMMHUPOBAHUS PEKYPCHH
(3H-9)

OtBeT Ha BOMIpPOC
Nel5 x ax3ameny

Haér onpeneneHus pexyp-
cuu. ITpuBoaut npumep.

Jaér omnpeneneHus pe-
KypCHH. IIpuBoaut
pUMep. OnucsiBaeT
JIOCTOMHCTBA W HEJIO-
CTaTKH.

[aér omnpenenenus pexyp-
cuu. IlpuBomur mnpumep.
OnucelBaeT JOCTOMHCTBA H
HEJOCTAaTKU. PacckaspIBaeT o
CTEKE BHI30BOB.

PacckassiBaeT 00 agpecaiiuu
nuHamudeckor mamsatu (3H-10);

OTBeT Ha BOIPOC
Nel6 k ax3ameny

Jaér omnpeneneHue ajpecy.
OrnrceIBaeT omepanuyd Haj
HuM. ONHCHIBAaET MpoLeny-
PBI BBIIETICHHUS U OCBOOOXK-
JIEHUS TTaMSATH.

Jaér omnpeneneHue aj-
pecy. OmnmucwiBaeT orie-
paruu Haj HuM. Omm-
CBIBAE€T MPOLEAYpPHI BbI-
IIETICHUSI U OCBOOOX7Ie-
HUS TTAMSITH.

Jaér ompeneinieHue ajpecy.
OmnuceIBaeT omepanud  Hajl
HuUM. OmNHCBIBaeT Npoueay-
PBI BBIIECTICHHUS U OCBOOOXK-
neHus mamsatd. llpuBoamt
MIPUMEpBL.
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Kon n nammenoBanme
WHJIUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUNA

[TokazaTenmu chopMupoBaHHO- Kpurepwuit YpoBHU CHOPMHUPOBAHHOCTH (OIHMCAHKE BRIPAXKEHHOCTH JIECKPHUIITOPOB)
CTH (IIECKPUTITOPHI) OIICHUBAHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIO» «OTJIMYHO»
(IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
PacckaspiBaeT 00 ocobennoctn | OtBer Ha Bompoc | OmuceiBaeT THIbl (aiinoB. | OmuceiBaeT TuUnbl ¢ail- | OnuceiBaeT THIBL  (aitIoB.
paboThl ¢ paiinamu Ha s3pike Cu | Nel8 k sk3ameny | OcHoBHBIC onepanmu Hapx | JoB.  Omnepanmu  Hax | Omepaumu  Han  (alinamu.

(3H-11)

¢aitnamu.

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

OcobeHHOCTH paboTHI C pas-
HBIMH ~ TUmamMu  (haiios.
[Ipumepsr pabothl ¢ hatina-
MHU.

PacckaspiBaeT 00 aprymenTax
KOMaH/THOM CTPOKH M MaKpoOcax
(3H-12)

OTBeT Ha BOIpPOC
Nel9 k sx3ameny

PacckasbiBaeT 00 aprymeH-
TaX KOMaHAHOW CTpPOKH.
Ob6nactu MIPUMEHEHUSI.
PacckaspiBaeT 0 He MeHee
JIBYX MaKkpocax.

PacckaspiBaeT 00 apry-
MEHTax KOMaHIHOU
cTtpoku. PacckaspiBaer o
MaKpocax. Oo6unacTu
MPUMEHEHUSI U OCOOCH-
HOCTH HCIIOJIb30BaHUSL.

PacckaspiBaeT 00 aprymen-
TaX KOMaHAHOM  CTpPOKH.
PacckaspiBaeT 0 Makpocax.
Obnacth  TpUMEHEHUS W
0COOCHHOCTH  MCIIOJIb30Ba-
Huda. [Ipumeps! ncnonb3oBa-
HUSL

IIponymeiBaeT anroputy™ peme- | TectupoBanue Bemmonnsier ¢ ommbkamu | BeimonHsier ¢ omuOka- | BeIonHsSET NpaBUIIBHO BCeE

Hus 33124k M popmupyet nipo- | Nel-2 He Gosiee IBYX 3a/laHUI MH He Ooree OJIHOroO | 3aJaHus

IrpaMMy Ha IIPOLEAYPHOM S3BIKE 3aaHuA

nporpammupoanus (Y-1)

Pemaer 3agaun o pa3zpaboTke KonTponbubie PazpabarpiBaer mporpam- | PazpabarbiBaer npo- | Pa3zpabareiBaeT mporpamMmel

AJITOPUTMOB ¥ IIPOrPaMM Ha pabotsr Nel-3 MBI 110 33JIaHHIO C HE3HAYU- | TpaMMbl 110 3aJaHuIO. | 10 3aaaHuto. IIporpammHbIi
TEJIbHBIMU ommnOkamu. | IlporpammubIil Kox 3a- | KOX 3310KyMEHTHPOBAH.

HPOLEYPHOM SI3BIKE TIPOTPAM-
muposanus (H-1)

IIporpammHBbIil  KOJ 3an10-

JIOKYMEHTUPOBAaH C He-

KYMEHTHUPOBAH C OIMHOKa- | 3HAYUTEILHBIMHU C

MH. OILINOKaMH.
OIIK-7.2 PacckasbiBaer o knaccax B C++ | OtBer Ha Bompo- | JJaér Herounsle ompezene- | Haér omnpeneneHust 3a- | Ja€r onpeneneHus 3aaaH-
CocTaBJieHHe airo- U MexaHu3Max WHKancyasuuu | cbl No20-28 k 9K- | HUS 3aJaHHBIX D3JEMEHTOB | JaHHBIX 3JIEMEHTOB | HBIX DJJIEMEHTOB KJIACCOB H

PUTMOB, HallMCaHUE
MpOrpaMM U OTJIaJIKa
KOJIOB Ha OOLEKTHO-
OpPUEHTHPOBAHHOM
SI3BIKE ITPOTPaAMMHUPO-
BaHMUA.

(3H-13)

3aMeHy

KJACcCOB M MeXaHHM3Ma HH-
Kancynsiuuu.  OnuceiBaeT
HETOYHO OCOOEHHOCTH HX
HCIIOJIB30BAHMS.

KJIACCOB M MEXaHU3Ma
uHKancynauu. Onuchl-
BaeT OCOOEHHOCTH UX
HCIIOJIB30BAHUS.

MEXaHU3MA HWHKAICYJISALUU.
OnwuceiBaeT 0COOEHHOCTH UX
ncronb3oBanus. [IpuBoaut
HIPUMEPHI UCIIOJIb30BAHMSI.

Paccka3niBaeT 0 MexaHU3Max
OpraHuv3aiyuu HaCJICIOBaHW B
C++ (3H-14)

OtBeT Ha BOIIPO-
cel Ne29-34 x k-
3aMeHYy

Jaér HerouHsle ompezene-
HUSA 3aJaHHBIX DJIEMEHTOB
MEXaHW3Ma HacJeI0BaHMUs
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.

Ja€r ompeneneHust 3anaH-
HBIX JJIEMEHTOB MEXaHH3Ma
gacienosanust B C++. Omu-
CBIBAET OCOOEHHOCTH HX HC-
[10JIb30BaHUS. [IpuBogut
MIPUMEPBI NCIIOIb30BaHMSL.
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Kon n nammenoBanme
WHJIUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUNA

[TokazaTenmu chopMupoBaHHO-
CTH (IIECKPUTITOPHI)

Kputepuit
OIICHUBaHUS

YpoBHU CHOPMHUPOBAHHOCTH (OIHMCAHKE BRIPAXKEHHOCTH JIECKPHUIITOPOB)

«yIIOBJIETBOPUTEIBHOY»
(IOpOTrOBBIii)

«XOPOLIO»
(cpennmii)

«OTITUYHO»
(BBICOKHIA)

Paccka3niBaeT 0 MexaHU3Max
OpraHM3aIluy TOTUMOpQU3Ma B
C++ (3H-15);

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

Jaér HeTouyHbIE Ompenene-
HUSI 3aJJaHHBIX DJIEMEHTOB
MEXaHU3Ma MoJIMMOphU3Ma
B C++. OmnuceIBaeT HETOY-
HO OCOOEHHOCTH HX MHC-
MOJb30BAHMUS.

Haér omnpeneneHus 3a-
IaHHBIX JJIEMEHTOB Me-
XaHU3Ma MOJUMOPHU3-
ma B C++. OmnmceiBaeT
0COOEHHOCTH HX HC-
M10JIB30BAHUS.

Jaér omnpenenenus 3anaH-
HBIX JJIEMEHTOB MeXaHU3Ma
nonmumoppuzma B Ct++.
OnuceiBaeT 0COOEHHOCTH HX
ncnons3oBanus. [lpuBomut
MPUMEPHI NCTIOTH30BAHMSL.

Paccka3niBaeT 0 MOTOKOBEIX
KJIaccax BBOJa-BeIBoga B C++
(3H-16).

OTBeT Ha BOIPO-
cbl Ne43-49 k 3k-
3aMeHy

Jaér HeTouHbIE Ompenene-
HHUs 3aJaHHBIX 3J3JICEMECHTOB
IMIOTOKOBBIX KJIACCOB BBOJA-
BeiBOga B C++. OnuceiBaeT
HETOYHO OCOOEHHOCTH WX
ucnonb3oBanus. OnuchIBa-
€T HETOYHO OCOOEHHOCTH
HX UCIIOIL30BAHUS.

Jaér omnpeneneHus 3a-
JAHHBIX JJICMCHTOB II0-
TOKOBBIX KJIaCCOB BBO-
na-seiBozia B C++. Omu-
CBIBAE€T OCOOEHHOCTH UX
ncroip3oBagug.  Omn-
CBIBA€T HETOYHO OCO-
OEHHOCTH UX HCIOJIL30-
BaHUs.

Jaér omnpenenenus 3anas-
HBIX DJJICMCHTOB ITOTOKOBBIX
KJacCOB BBOJA-BBIBOJA B
C++. OmnuceiBaeT 0COOEHHO-
cTn nux HUCITIOJIB30BAHUA.
OnmceiBaeT HETOYHO OCO-
OCHHOCTH HX HCIOJIH30Ba-
Huda. [IpuBogutr npuMepsl
HCIIOIL30BaHHA.

[TpogymbIBaeT adropuT™ pere-
HUSA 33/1a494 1 (OPMHUPYET NPO-
rpamMMy Ha 0OBbEKTHO-
OPHEHTHUPOBAHHOM SI3BIKE TIPO-

KontponbHbie
pabotbr Ne4-7

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

Pa3pabareiBaeT po-
rpaMMBl 110 33JaHHIO.
IIporpammHeIil KO 3a-
JOKYMEHTUPOBAaH C He-

Pa3zpabateiBaeTr mporpamMmel
o 3axanuio. [IporpammHeIi
KOJI 33/I0KyMEHTHPOBAH.

rpammupoBaus (Y-2). KYMEHTHPOBAaH C OIIMOKAa- | 3HAYUTEILHBIMU c
MH. OILIMOKAMMU.
Pemaer 3amauy no pa3paboTku Kypcogoii mpoekt | Pa3pabarbiBacT nporpammy | PaspabarsiBaet npo- | Pa3pabareiBaeT nporpammy

aNTOPUTMOB U TIPOTpaMM Ha
00BEKTHO-OPHEHTUPOBAHHOM
s3bIKE TporpammupoBanust (H-
2).

[0 33/JlaHHI0 C HE3Ha4H-
TEIbHBIMU OLIMOKaMH.
IIporpammHBbIil  KOJ 3an10-
KyMEHTHpPOBaH C OIIMOKa-
MH.

rpaMMmy 10 3aJaHuIo.
[IporpammusbIil koI 3a-
JIOKyMEHTHPOBaH C He-
3HAYUTEILHBIMU c
omuoOKaMu.

no 3aaanuio. [IporpammHeIii
KO/ 33JJ0KyMEHTHPOBaH.

IK-2.11

Pazpabotka anropur-
MOB pelIeHHs TOCTaB-
JICHHBIX 3a/1a4.

PacckaszpiBaeT 00 anroputmax u
010k-cxeMm anroputmoB (3H-17)

OtBeT Ha BOIPOC
Ne50 k ax3ameny

Jaér omnpeneneHuss ajiro-
puTMa 1 OJOK-CXEMBI ajro-
PUTMOB. [lepeuncnser
CBOICTBa aJITOPUTMOB.

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

TYpBIL.

Jaér omnpeneneHus  anro-
puTMa ¥ OJOK-CXEMBI ajro-
putMoB. [lepeuncnser cBoi-
CTBa aJITOPUTMOB U 0A30BBIC
ANTOPUTMHUYECKHE CTPYKTY-
pel.  IlpuBogut  mpumep
OJIOK-CXEMBL.
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Kon n nanmenoBanue | Ilokasarenn cdopMHUpOBaHHO- Kpurepwuit YpoBHU CHOPMHUPOBAHHOCTH (OIHMCAHKE BRIPAXKEHHOCTH JIECKPHUIITOPOB)
HHAUKATOpa AOCTHIKC- CTH (JCCKPUIITOPHI) OLICHUBAaHUA «YHOBJIECTBOPUTEIILHO» «XOpOILIO» «OTJIMYHO»
HUS KOMIICTCHIH (IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
[IponymeiBaet anroput™ peme- | KoHTponbHbIE PazpabatbiBaer anroput™m | PazpabaTeiBaer  anro- | PaspabaTeiBaeT — anroputM
HMsA 3312491 M popMHpyeT OI0K- | padoTer Nel-7 pelieHnsl 3ajadyd ¢ He3Ha- | pUTM pelIeHus 3afadd. | pemieHus 3agaun. Gopmupy-
cxemy perienus 3agaun (Y-3). YUTENBHBIMU  OmUOKaMu. | PopMupyeT ¢ He3HAYd- | €T MOJIPOOHYI0 OJOK-CXeMY
®dopmupyer  OJIOK-CXeMy | TCIBHBIMH  OIIUOKAMHM | ajropuTMa pelIeHus 3aauu.
0000IIIEHHOTO ~ aNTOpUTMA | OAPOOHYIO OJIIOK-CXEMY
pelIeHus 3aaa4u. anropuTMa pereHus
3aJ]a4H.
Pemaer 3amauy no pa3paboTku Kypcogoii mpoekt | Pa3pabareiBacT anroput™m | PaspabareiBaetr  anro- | PaspabaTeiBaeT  anroputm
anropurMma (H-3). pelieHnsl 3aJady ¢ He3Ha- | pUTM pelIeHus 3ajadd. | penieHus 3agaun. Gopmupy-
YUTENBHBIMU  OmUOKaMu. | PopMupyeT ¢ HE3HAYd- | €T MOJIPOOHYI0 OJIOK-CXEeMY
®dopmupyer  OGJIOK-CXeMy | TEIbHBIMH  OIIMOKAaMH | aJrOpUTMa pelleHHs 3a1adH.
0000IIIEHHOTO ~ aNTOpUTMA | OAPOOHYIO OJIOK-CXEeMY
pelIeHus 3a1a4u. anropuTMa perreHus
3aJ1a4H.
[K-2.12 PacckasbiBaeT 00 HHCTpYMEH- Oteet Ha Bompoc | PacckaswiBaeT 00mryto uH- | PacckaspiBaeT  oOmryro | PacckassiBaer 0OmIy0 HH-

Coznanue mporpamm-
HOT'O KOJ/Ia B COOTBET-
CTBHH C TCXHUYCCKUM
3aJlaHUEM.

TaNbHBIX CPEJICTBAX Pa3pabOTKH
nporpamm (3H-18).

No51 k sk3ameny

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

nHpOpMAIIUI0O 00 WH-
CTPYMEHTAJIIbHBIX CpEa-
CcTBax pa3pabOTKH Ipo-
rpamM.

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

Paccka3niBaeT OCHOBHEIE CXEMBI
MTPOEKTUPOBAHUS IPOTPaMM
(3H-19).

OtBeT Ha BOIPO-
cbl No52-53 k ak-
3aMeHy

OnuceiBaeT 007aCTh MpPH-
MEHEHHUS] 3aJlaHHBIX CXeM
npoekThupoBaHus. Paccka-
3bIBA€T HETOYHO MPHHIHIIBI
HOCTPOCHHSI.

OnuceiBaet obnacth
MPUMEHEHHUST 3aJJaHHBIX
CXEeM TIPOEKTUPOBAHUSI.
PacckaspiBaeT npuHIHU-
TbI TIOCTPOEHHUSI.

OnwuckiBaeT 001aCTh MpUMe-
HEHHS 33JaHHBIX CXEM MpO-
exTupoBaHus. PacckasbiBaer
TIPUHIIHIIBI MOCTPOCHUSL.
ITpuBOAMT NIpUMEP CXEM.

PazpabaTpiBaeT mporpaMMHBIA
KOJI B COOTBETCTBHH C 33JJaHHEM
(Y-4).

KonTponbsHbie
pabotbr Nel-7

PaspabarteiBaeT nporpammy
0 3aJ]aHUI0 C HE3HayH-
TCJIbHBIMU OHJI/I6KaMI/I.
[IporpammHubIil KO 3ai0-
KYMEHTHPOBaH C OIIMOKa-
MH.

PazpabarbiBaer po-
rpaMMy II0 3aJaHUI0.
[IporpammuebIil KOI 3a-
JIOKYMEHTUPOBAaH C He-
3HAYUTEIbHBIMU c
OomuOKaMu.

PazpabatbiBaeT mporpamMmy
o 3ajganuro. [IporpammHbIi
KO/ 337I0KyMEHTHPOBaH.
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Kon n nammenoBanme
WHJIUKATOPa TOCTIKE-
HUSI KOMIIETEHIIUNA

[TokazaTenmu chopMupoBaHHO- Kpurepwuit YpoBHU CHOPMHUPOBAHHOCTH (OIHMCAHKE BRIPAXKEHHOCTH JIECKPHUIITOPOB)
CTH (IIECKPUTITOPHI) OIICHUBAHUS «YJOBIETBOPUTEIHLHOY «XOPOIIIO» «OTJIMYHO»
(IOpOTrOBBIii) (cpennmii) (BBICOKHIA)
Pemaer 3amauy no paspaborku | Kypcosoii mpoekt | OGocHOBBIBaeT BhiOOp MH- | O00CHOBBIBaeT BBIOOP | OOOCHOBBIBACT BHIOOp WH-
MPOrpaMM B COOTBETCTBHUU C CTPYMEHTAJIBHBIX CPENCTB | MHCTPYMEHTAIBHBIX CTPYMEHTANbHBIX  CPEJCTB
saganvem (H-4). pa3paboTKH MPOrpaMMHOIO | CPEICTB pa3paboTKu | pa3paboTKH MPOrpamMMHOIO
komiekca. @opmupyer ¢ | mporpaMMHOTO KoM- | koMIutiekca. Dopmupyer oc-
HE3HAYUTEIbHBIMH  OIIHO- | TUIeKca. dopMupyeT | HOBHBIE CXEMBI MPOEKTHPO-

KaMH  OCHOBHBIE
MPOEKTHPOBAHUS npo-
rpaMM  (QyHKITMOHATHHAS
CTPYKTYypa, OIoK-cxema
anroputmMa, UML  gwua-
rpaMma BapuUaHTOB  HC-
mone30BaHus). Paszpabatsi-
BaeT IporpaMMy IO 3aja-
HUIO C HE3HAYUTEIHHBIMH
ommnOkamu. [IporpammHbIit
KOJl 3aJOKyMEHTHUPOBaH C
omuoOKaMu.

CXCMBI

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

BaHUS mporpamMM ((yHKITHO-
HaJIbHAas CTPYKTYpa, OJIOK-
cxema amroputma, UML
JgarpaMma BapUaHTOB HC-
nonb3oBaHus). Pazpabatbi-
BaeT IMporpaMMy IO 3aja-
Huto. IIporpaMMmHblil  KOA
3aJJOKYMEHTHPOBaH.
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) Bonpocsl 17151 OLleHKH 3HAHMI, YMEHH W HABBIKOB, C()OPMHPOBAHHBIX Y CTY/A€eH-
Ta no komnerenuun OIIK-7:

1. Tlonstue anropurma. CBoiicTBa anropurmoB. biok-cxema anroputma. basoBble ai-
TOPUTMUYECKHUE CTPYKTYPBI.

2. CUHTaKcUC M CEMaHTHKa s3bIKa MporpaMMupoBanusi. AndaBuT s3bika CH: JIEKCEMBI,
UJACHTU(PUKATOPbl M KJIFOYEBBIE CJIOBA, 3HAKM OIEpaluil, JuTepaisl U KoMMeHTapuu. OOmias
CTPYKTypa IporpaMmsl Ha si3bike CH.

3. OObsBieHUe, ompeneieHue U MHUIMaNM3anus nepemenHon. Koncrantel. Kmaccu-
(duKaIys CKaJsPHBIX TUTIOB JAHHBIX, ONepaliy HajJ HUMH. Oneparnuy npeoOpa3oBaHus TUIIOB.

4. OcHoBHble onepaTopbl s3bika Cu: apudmernyeckue, JOrn4eckue, CpaBHEHUs, Mpu-
cBanBanusa. OcOOEHHOCTH WX HCIOJB30BaHUsA. [IpuMepsl UCTIONB30BaHUS YHAPHBIX, OMHAPHBIX
U TEPHAPHBIX OIIEPATOPOB.

5. Ilo6utoBslie oneparopsl si3bika Cu. OCOOEHHOCTH U MIPUMEPHI UX MCIIOIb30BAHMSL.

6. Omnepatopsl BeTBiIeHUA. CHHTAKCUC ONEPaTOPOB, UX OCOOEHHOCTH M NPHUMEpPHI HC-
[10JIb30BAHUS.

7. Omnepatopsl HHUKJI0B. CHHTaKCHC ONEPaTOPOB, X OCOOEHHOCTH U MPUMEPHI UCIIOJIb-
30BaHUS.

8. HectpykrypHble omepaTopsl nepeaun yrnpaBJeHUs: oreparop Oe3yCclIOBHOIO Hepe-
XoJla goto, orepaTop JAOCPOYHOro 3aBepiieHusi break, omepatop mpojobkeHus continue. CuH-
TaKCHUC OINEepaToOpOB, UX OCOOCHHOCTH U MPUMEPHI UCIIOJIb30BAHUSL.

9. CrpyKTypHBIE TUIIBI JAaHHBIX: MAacCHBBI, CTPOKH. OnucaHue, onepanuyd HaJ MacCH-
BaMU U MX DJIEMEHTaMH, IPUMEPHI UCIIOIb30BaHMSL.

10. CrpykTypHBIE THUMBl JaHHBIX: 3amuch (CTPYKTypsl). OmucaHue, ONepanuu HaJ
CTPYKTYpaMH U MX JIEMEHTaMH, IPUMEPHI UCTIOIb30BaHUS.

11. Tlpouenypsl u ¢pynkuuu. OObsiBICHUS U onpeneneHus GyHKuud. PopMmaibHbIE U
dakxTrueckue napametpsl. [lepegaya aprymeHToB QyHKIUH.

12. Tlepemaya CTPYKTYPHBIX THUIIOB JaHHBIX B Ka4eCTBE apryMeHTOB ¢yHKuuu. OcobeH-
HOCTH IIE€pelayy U IPUMEPBHI.

13. Tlepemaua mporenyp U GYHKIUH B Apyrue QyHKIUH depe3 mapameTpbl. OcoOeHHO-
CTH IEpEAAYN U IIPUMEPBI.

14. Kunaccel namsTi. ABTOMAaTUYECKUM, PETUCTPOBBIM, BHEIIHUNA M CTATUUECKUN KJIacChl
namsati. Moaynu. CTpyKkTypa MOyIsl. 3aKOHBI BUIUMOCTH UIEHTU(UKATOPOB.

15. Pekypcus. Ocobennoctu mporpammupoBanusi. loctonncTBa u Henoctatku. [loHs-
THE CTEKa BBI30BOB.

16. Anpecanus TUHAMHYECKOH MaMSTH: MOHSATHE aJipeca, OTepaIldy MOJydeHUs ajpeca
U pa3bIMeHoBaHus. [Ipouieayphl mosydeHus maMsaTH U OCBOOOXKICHHS ee.

17. CnuckoBble CTPYKTYpbl JaHHBIX U OCHOBHBIE IpPHUEMBbI pabOThl C HUMHU: CO3/IaHUE
3lIEMEHTa, 0OaBJIEeHUE AJIEMEHTA K CHUCKY, YAaJeHHe dJIeMeHTa U3 crnucka. O6aacT npuMeHe-
HUS CIIUCKOBBIX CTPYKTYP JIaHHBIX.

18. Pabota ¢ TekcTOBBIMU M OMHApHBIMU (aiinamu. Onepaunu Hag aiinamu. [Ipumeps.

19. AprymenTsl koMaHAHOH cTpoku. [Ipempomeccop s3bika Cu.

20. Knaccel 06bexToB. CTpyKTypa Kiacca. KoMIOHEHTHbIE JaHHbBIE U METO/IbI KJlacca.

21. KonctpykTops! kiaccoB. KoHCTpyKTOp 110 yMOdaHuio. KOHCTpYKTOp KOTMPOBaHUS -
MHULAIA3alHH.

22. JlecTpyKTOpBI KJaccoB. SIBHBIN W HESBHBIH BBI3OB JECTpYKTOpa. BupTryanbHbie me-
CTPYKTOpBI.

23. Jloctyn K KOMITOHEHTaM Kiacca. [[py3bs kiaccoB. Aapecaiusi KOMIIOHEHTOB Kjlacca.

24. Anpecanusi KOMIOHEHTOB kiacca. CTaTHueckue NaHHBIE W MeToAbl kiacca. KoH-
CTAHTBI KJIaCCOB.

25. Ileperpyska meronoB u onepauuid. Oneparop-pyHKIHs.
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26. Ilapamerpu3zanus TunoB naHHBIX. [11a010HBI KJIaccoB U HYyHKIUH.

27. IlporpammupoBaHue uepapxuueckux o0bekToB. KoHTeiHeps! Kinaccos.

28. KommnosutHsie Ki1acchl. MacCUBBIL

29. ba3oBblii 1 npou3BoHbIe Ki1acchl. CriennpuKanus Npou3BOAHbBIX KIACCOB.

30. HocTtyn K HacieZOBaHHBIM KOMITOHEHTaM 0a30Boro kiacca. COOTHOIIEHUE MEXKIY
0a30BBIMU U IIPOU3BOJHBIMH KJIACCAMHU.

31. Monknacc u cynepkiacc. [locnenoBaTeabHOCTh BBI30BA KOHCTPYKTOPOB U JAECTPYK-
TOPOB U1l 00BEKTOB IPOU3BOIHBIX KJIACCOB.

32. MHoxecTBeHHOe HacienoBanue. IIporpammuas peanu3anysi MHOXECTBEHHOTO
HacJIeI0BaHMUs.

33. Bupryansnoe HacnenoBanue. IlpuBeaenne TUIIOB 0OBEKTA.

34. Konreiinepbl. KoMIo3uTHBIE KIacChl.

35. [Momumopdu3m npu MoCTpOSHUH HEPAPXUH KIIACCOB.

36. BuptyanbHble Ki1accel. BupTyanbHble 1eCTpyKTOPBI.

37. Yuctele BupTyanbHble (yHKIUHA. AOCTpakTHbIE 0a30BBIE KJIAcChl M KOHKPETHBIC
KJIACCHI.

38. OcobeHHOCTH pabOThI ¢ JMHAMHYECKUMU O0BEKTaMHU.

39. OcobGeHHOCTH PabOTHI ¢ AMHAMHUYECKUMHU TOJIIMU. Konupyromuii KOHCTPYKTOD.

40. [IpyxecTBeHHbIE (DYHKIIMH U KIACCHI.

41. Tlepeonpenenenue omnepanuii. Oneparop-QyHKIHUs.

42. Ila6mons! knaccoB. [11a0monsr QyHKINH.

43. Hepapxus KJIaccoB IOTOKOB BBOJIa-BbIBOJIA.

44. Oneparopsl (POPMATHOTO BBOJA-BBIBOJIA.

45. ®naru ynpasieHus: GopMaToM MOTOKOB BBOJa-BBIBOJIA.

46. MaHUIYIATOPHI TOTOKOB (hOPMATHOTO BBOJIA-BBIBOJIA.

47. Tleperpy3ka ornepauuii popMaTHOrO BBO/Ia-BbIBO/IA.

48. Metoznsl 6echopMaTHOTO BBOAA-BBIBOIA.

49. KoHcTpyKTOpbI (paiiIoBBIX TOTOKOB. PeXHMBI BBO/1a-BBIBOAA (hAMIIOBBIX IOTOKOB.

0) Bonpocs! /151 OCHKH 3HAHMI, YMEHHH W HABBIKOB, C()OPMHPOBAHHBIX Y CTYy/JCH-
Ta no komnerenuun IK-2:

50. INonsarue anropurma. CoiicTBa anroputMmoB. biok-cxema anropurma. bazoBsle ain-
TOPUTMHUYECKHUE CTPYKTYPBI.

51. UncTpymeHTanbHbIE cpelcTBa pa3paboTku. DyHKIIMOHAIbHBIE BO3MOKHOCTU. CpaB-
HEHHE HECKOJIBKUX.

52. OCHOBHBIE CXEMbI IPOSKTHUPOBAHHUS NTPOrPAMM: CTPYKTYypa HH(POPMALIMOHHOTO U aJl-
roputMuueckoro odecrneuenusi, UML-nuarpaMMbl BapranToB Hcnonb3oBaHus. [IpuHuumne mo-
crpoenus. [Ipumep.

53. OcHOBHBIE CXeMbI IPOSKTHPOBAHUS MTPOTPaAMM: CTPYKTypa WHPOPMAIIMOHHOTO U aJl-
ropurMudeckoro odecrneuenus, UML-nuarpaMMbl BapuaHTOB HUCHOJIb30BaHUA. [IpUHIMIBI 1TO-
crpoenus. [Ipumep.

[Ipu cnave sx3ameHa, CTYJEHT MOJIy4aeT JBa BOIpOca U3 MepeyHsl, IPUBEACHHOTO BBIIIE.
Bpems noaroToBKu CTyJEHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. TeMbl KypCOBBIX POEKTOB:

1. OcHoBHBIE anropuT™MbI Ha rpadax. MUHHMAaNbHBIE TOKPHIBAIOLIUE I€PEBBSI.

2. Kparyaiimye myTd U3 OAHOM BEpIIMHBI U IS BCEX Map BEPIINH Ha rpade.

3. AnropuTMbl ioucka noactpok. Ananu3. CpaBaenue. Onucanue. Peanmzarusi.

4. Pa3zpaboTKa KJ1acca, ympasJsIOIeTro 3arpy3Koil pecypcoB MPHIIOKEHHS U3 PECYPCHOTO
daiina (haiioB) ¢ BO3SMOXHOCTBIO MIU(PPOBAHHS.
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5. PazpaboTka kiacca, yrnpaBIsiOLIero 3arpy3Koi pecypcoB IPUIOKEHUS U3 PECYPCHOTO
daiina

(¢paiinoB) ¢ BO3MOKHOCTBIO YITAKOBKH 10 anroputmMy Xaddpmana.

6. Cxxarne n3obpaxenuit. JPEG cxxarue. AHamu3 aaropuTMa U peaju3aii.

7. Cxatue nzobpaxenuil. PekypcuBHslii (BoHOBOM Wi wavelet) anroputMm. AHanu3 ain-
rOpUTMA U peaTU3alHH.

8. Cxarue n3obpaxenuil. DpakraiabHOE cKATHE. AHAIN3 aJITOPUTMA U peaIn3aLiu.

9. Ucnonp3oBaHue HEHPOHHBIX CETEH A aJaNTUBHOIO cxaTus MH(opManuu. AHanu3
IrOpUTMa U peasin3alii.

10. Cxatue nanHbix MetoaoM lllenHona-DaHo. AHANIKM3 aNrOpUTMa U peaTn3alui.

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

12. Tlporpamma, reHepupyromias TeCThl o Habopy BorpocoB. Benenne 6a3pl JaHHBIX BO-
IPOCOB, AHAJIN3 PE3YJIbTATOB TECTUPOBAHHUS.

13. 3ammce aelicTBUil monb3oBarens (KiIaBUaTypa, MbImb). CTaTHCTUYECKUN aHAIN3
Ha)KaTHsl KJIABUII U IPYTUX JEHCTBUI B pealbHOM BPEMEHU.

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

15. IIporpamma, moka3pIBaromas 00beM NaMsITH, 3aHUMaeMBbIl (aiiilaMu Ha TUCKE.

16. IIporpamma, mpou3BoOAAIIAs TOUCK AYOIUpYOmUXCs (ailioB Ha TUCKE.

5. Metoanyeckue MaTrepHasbl JJIsl ONpe/eJieHHs] NMPOLelypP OLEeHWBAHWS 3HAHMIA,
YMEHH M HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (JOPMUPOBAHUA KOMIIETEH M.

ITpomerxyTouHas aTTecTanys 1o AUCLUILIMHE POBOAUTCS B COOTBETCTBUU C TPEOOBaHU-
amu CTO CIIOI' TU(TVY) 016-2015. KC YK/IB Ilopsaok opranuzanuu ¥ NpoBeACHUS 3a4E€TOB U
HK3aMEHOB.

[To pucnumuiiHe MpoMEXyTOYHasl aTTeCTalusl MPOBOJIUTCS B MEPBOM ceMecTpe B hopme
’K3aMeHa U BO BTOPOM ceMecTpe B (hopMe 3aIIUThl KypcOBOTO NMPOEKTa U IK3aMeHa, IIKaJla olle-
HUBaHUS — OaJulbHAsl (COTJIIMYHOY», «XOPOILIO», «yJOBIETBOPUTEIILHO», «HEYIOBIETBOPUTEIb-
HOY).
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IIpunoxxenne Ne 2
K pa0ouei nporpamme JUCHUILTNHbL

IIa0Ji0H 3a1aHMsI HA KYPCOBOM NMPOEKT

Muno6prayku Poccun
benepanbHOE TOCYIAPCTBEHHOE OO KETHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIIIETO 00pa3o-
BaHUS

«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKUIA HHCTUTYT
(TEXHMYECKHUI YHUBEPCUTET)»

3AJAHUE HA KYPCOBOU ITPOEKT

Hanpasaenue moarorokn  09.03.03 IIpuknagnas undopmaruka

HanpasJieHHOCTH [Ipuknagnas uHPOPMATHKA B XUMUH

dakyJbTeT NubopmMainoHHBIX TEXHOJIOTUHN U yIpaBICHUS

Kadenpa Cucrem aBTOMaTHU3UPOBAHHOTO ITPOCKTUPOBAHMS M YIIPABICHUS
Y4yeOHass (MCOMILIHHA NudopmanoHHbie TEXHOJIOTHH U TPOrPaMMUPOBAHKE

Kypc 1 I'pynna Howmep epynnui

CryaeHr Damunusa Ums Omuecmeo

Tema: Tema kypcosozo npoexma

Hean YIIyOUTHh TEOPETUUECKUE 3HAHUS, HEOOXOIUMBIE JIJIS peaTh3alui 00bEKTHO-

pabdoThI: OPHUEHTHPOBAHHOI'O MOAX0/]a K IIOCTPOECHUIO MOJIENH NMPEeIMETHON 00J1acTh U IEKOM-
MO3ULIMU NPUKIATHON 33a1a4H, 00BEKTHO-OPUEHTUPOBAHHOM TEXHOJIOTUH MTPOEKTHU-
poBanus nporpamm. [lonyunTts npakTH4ecKre HaBbIKU O0BEKTHO-OPHUEHTHPOBAHHOTO
IpOTrpaMMHUPOBaHUs B 00BEKTHO-OPUEHTUPOBAHHON MHCTPYMEHTAJIBHOM cpefe.

Hcxonnble naHHbIE IO MPOEKTY (OCHOBHAS JIUTEPATYPA MO TeMe H YIeKTPOHHbIE pecypchl):
1 Jlumepamypa no onucanuio npeomemuou 0o1acmu u 06vbeKma uccied08aHus.

2 Jlumepamypa no paspabomxe npocpammHbIX KOMNHIEKCOS.

3 Jlumepamypa no uHcmpymeHmanbHulM Cpeocmeam paspabomky asmomamu3upo8aHHoLl Cu-
cmemul.

4 Koncnexm nexyuii no oucyuniutne « Mngopmayuontvie mexuoniocuu u npocpammuposaniey.
5 Dnexmponnvie pecypcwi (6 mom uucne Hnmepnem-catimoi) no npeomemnou 001acmu.

IlepeueHb BONPOCOB, MOJJIekKAIMX pa3padoTKe:

1 Aranmutryeckuit 0030p.

1.1 O630p u ananu3 npeaMeTHoM o01actu. CpaBHUTEIbHAS XapaKTEPUCTHKA CYILIECTBYIOLINX
cucreM-aHainoroB. OO0OCHOBaHHE aKTYaIbHOCTH TIPOEKTA.

1.2 O61mas xapakTeprucTuKa 1 OCOOCHHOCTH 00bEKTa aBTOMATH3UPOBAHHOM CUCTEMBI.

1.3 O630p 1 060CHOBaHME BHIOOPA HHCTPYMEHTAIBHBIX CPEICTB pa3pabOTKU MPOTPAMMHOTO
KOMILJICKCA.

2 lenp 1 3aga4M KypCOBOTO MPOEKTA.

3 TexHosornueckast 4acTh.

3.1 ®opMann30BaHHOE OMUCAHNE TEXHOJIOTUYECKOTO MpoIlecca Kak 00bhEKTa yIpaBJIeHHs (HC-
CJIeZIOBaHUS, TPOEKTUPOBAHUS, MOHUTOPHUHTA, 00pa0OTKK HHPOPMALIUHU, O0yUEHUS UITH Jp.).



3.2 TloctaHoBKa 3a/1auu ynpasieHus (Wi ap.). BeiOop kpuTepueB ynpaBieHuUs.

3.3 Pazpabotka pyHKIIMOHATEHOW CTPYKTYPBI IPOrPAMMHOTO KOMIUIEKCA JJIsi aBTOMATHU3HPO-
BAHHOW CHUCTEMBI.

3.4 Pa3paboTKka KOMIIOHEHTOB HH(POPMAIIMOHHOTO 00ECIIEYCHHSI MPOTPAMMHOT0 KOMIUIeKca (Oa-
3a IaHHBIX, 0a3a 3HAHUH U JAp.).

3.5 Pa3paboTka KOMIIOHEHTOB MaTEMaTUYECKOro 00ECeYeHHsI TPOrpaMMHOTO KOMILJIEKCA.

3.6 Pa3paboTtka cTpyKTypbl HHTEP(EICOB AJIs MOIB30BATENS U aIMUHHUCTpaTOpa (pa3paboTunka)
MPOrPaMMHOTO KOMILIEKCA.

3.7 Onucanue CTPYKTYp AaHHBIX U AJITOPUTMOB ((hopMaT NpeCTaBICHUs JaHHBIX B MaMATU U Ha
BHEIIHUX HOCHUTEJISIX).

3.8 Onucanue CTPyKTyphl IPOrpaMMbl (MOAYJIH, OCHOBHbIE (DYHKITHH, KJIACCHI U T.1I.).

3.9 TecTupoBaHue MPOrpaMMHOI0 KOMILJIEKCa (Ha 3aJaHHOM IpUMeEpe).

3.10 Odopmnenue noKymMeHTaluu (TIOSCHUTENBHOMN 3aITUCKH, MPE3EHTAIIUH) 110 TPOCKTY.

Ilepeyens rpaduyeckoro marepuasa:

1 ®opManu3oBaHHOE ONKCAHUE OOBEKTA ABTOMATU3UPOBAHHON CHCTEMBI.

2 OyHKIMOHANIBHAS CTPYKTYpa MPOrPAMMHOIO KOMILIIEKCA.

3 CtpyKTypa u XapaKTepUCTHKa KOMIOHEHTOB HH(pOpMAMOHHOTO obecrieueHus (nHpomormye-
CKas U JaTajoruveckas MOJeNU JaHHbBIX).

4 Biok-cxembl aJIFOPUTMOB U MOJIETIEN MaTeMaTHYECKOr0 00eCIIeYeHMSI.

5 UML-nuarpaMMbl BapuaHTOB HCIIOIb30BaHMS JIsI TOJIH30BATENS M aIMUHUCTpaTopa (paspa-
0OTYHKA) CHCTEMBI.

6 TecToBbIil mpuMep pabOThI MPOrPAMMHOTO KOMILIEKCA.

7 XapakTepucTHKa anmnapaTHoro U MpOrpaMMHOTO 00eCTIeueHUs.

TpeGoBanus k aNMapaTHOMY U MPOTPAMMHOMY 00ecleYeHUI0:

AnmnapaTHoe obecrieueHue: XapakTepUCTHKa alapaTHOro o0ecredeHus (TEXHOI0TnYecKoe
00opyioBaHuE, TEXHUYECKHE CpeIcTBAa aBToMaTu3anuu, DBM, nepudepuiinbie ycTpoiicTsa).
[TporpamMHOe oOecrieueHue: XapaKTepUCTHKA TPOrPaMMHOT0 obecriedeHus (CHCTEMHOT0, TIPU-
KJIaJTHOTO).

I[aTa BbIJAYY 3aIlaHUA

JlaTa npefocTaBieHUs] KYPCOBOI0 MPOEKTA K 3aIIuTe:

3aBenytoras kadeapoii, mpod. T. b. Uucrsakosa
PykoBoauTens, A01I. N. I'. Kopuuenko
KoHcynbTanT, cT. ipern. A. K. ®enun

3a)1aH1/Ie IMPUHAJ K BBIIIOJIHCHUTO
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