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PABOYAS ITPOI'PAMMA JUCIHUIIJIUHBI
51.B.02.03 IIporpaMmMupoBaHue

Hanpasiaenue noaroroBkm: 44.03.05 Ilegaroruyeckoe od0pazoBanue (¢ 1ByMsl NpopuasiMu
MOATrOTOBKM)

HanpasienHocts (nmpopuiib): Pu3nkKo-MaTeMaTuyeckoe odpaszoBaHue, /[0NOJHUTEIBHOE
o0pa3oBaHue (TeXHHYECKOE MOIeJTUPOBAHNE U POOOTOTEXHUKA)

KBamundukauus (crenenn): baxanasp

®opma o0yueHus: ounas

HNHeTuTyT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKHU

Kadenpa: maTeMaTrueckoro MoAeIMPOBAHUS U KOMIIBIOTEPHBIX TEXHOJIOTUIA
ouyHas popma OYHO- 3a04Has
3a04Hast dbopma
dbopma
Kypc 3 3
CemecTtp 6 7
Jlekuun 16 10
JlabopaTopHbIe 3aHATHSA 16 10
IIpakTHYeckue (ceMMHAPCKHUE) 3aHATHS - -
KoncyabTanuu -
®opma(bl) MPOMeXKYTOUHOI aTtTecTannu | 3aver — 0,2 3aver — 0,2
KonTpoanb - -
HNubie popmbl padoThI - -
CamocTrosiTesibHast padoTa 39,8 51,8

Bcero yacos: 72

TpynoeMKocTh: 2 3a4eTHBIX eIMHUIBI.

PazpaboTuuk(u) paboueil mporpamMmmsl:
Kanouoam gusuxo-mamemamuyeckux Hayk, ooyenm J1.B. Kopauenko




l. OPTAHU3AIIMOHHO-METOIUYECKHUMN PA3IEJ
Henab n3yyenus IMCUMILVINHBI:

— OBJIQJICHUE 3HAHUSMH U HaBbIKAMHU MPOrPAMMHUPOBAHUSA C HCIIOJIb30BAHUEM COBpE-
MEHHBIX A3bIKOB IPOrPaMMHPOBAHUS;

— (QopMupoBaHHEe KOMITBIOTEPHOU I'PaMOTHOCTH U TIOJITOTOBKA CTYAEHTOB K HCIIOJIb30-
BaHHUIO COBPEMEHHBIX KOMIIBIOTEPOB U TE€XHOJOTUWA MPOrpPaMMHUPOBAHUS B KaueCTBE
MHCTPYMEHTA JUIsl pEeIIeHUs IPAaKTUYECKUX 3a]1a4 B CBOEH MpeMeTHOM obnacTu;

— (QopMupoBaHHEM IPEICTABICHUNA O POJM MPOrpaMMHUPOBAHUS B YIIPABICHUU U CIIE-
nupuke THPOPMALIMOHHBIX CUCTEM;

— (opmupoBanreM HHGOPMALIMOHHON KYJIbTYpPbl, TOATOTOBKA OyIyIINX OaKkalaBpoB K
NPAKTUYECKOUN AESTEIHHOCTU B YCIOBUAX IIUPOKOTO MCIOJIb30BAHUS HHPOPMALIMOH-
HBIX TEXHOJIOTHH.

3agaum u3y4yeHHus AUCHUILINHBI:

— OBJIAJICHUE MpHeMaMu paboThl B COBPEMEHHBIX cpefax pa3padOoTKU MPOTPaMMHOIO
oOecrieueHusi, 00eCreunBarONINX MUPOKHE BO3MOKHOCTH HAMHUCAHUS, PEAAKTUPO-
BaHUS U KOMITWJIMPOBAHUS IPOTPAMM;

— o0yueHue MpUHIMIAM OCTPOSHUS IPOrPaMMHOTO KOJIa;

— (opMupoBaHHE HABBIKOB MPOrPaMMHPOBAHUS HA A3BIKE BHICOKOTO YPOBHS, KOTOPHIE
OyZyT UCIIOJIb30BAThCS U YIIAYOJISTHCS MPU BHITIOJHEHUN PA3JIMUHbIX 3aJJaHUN U pa-
00T MO TUCUHUILTMHAM, U3y4aeMbIM Ha MOCJIEIYIONINX Kypcax;

— PAa3BUTHE HABBIKOB CUCTEMHOI'O MBIILIJICHNUS;

— cucTeMaTH3alys U pacllipeHHe 3HAHUM MPUEMOB M METOJ0B paboThl ¢ MH(pOpMa-
IUOHHO-KOMMYHUKAIIMOHHBIMUA TEXHOJIOTUAMU, IIOATOTOBKA K UX OCO3HAHHOMY HC-
II0JIb30BAHUIO IIPU PEIICHUU PA3JIMYHOIO BUA IPUKIAIHBIX 3a4a4.

Mecto pucuuruinael B ctpykrype OIIOIL: peanusyerca B pamkax BapuaTUBHOM ya-
ctu (yactu, GOpMUPYEMON ydacTHUKaMU 0Opa30oBaTeIbHBIX OTHOIICHMI) O0oka b1. Jluc-

HUTUTUHBI (MOYJIN).

Ilnanupyembie pe3yJibTaThl 00y4eHNsI M0 TUCIHUIIHHE

Kon Ilnanupyemblie pe3yabTaThbl
NuaukaTopsl 10CTHKEHUS] KOMIIETEHIIMU
KOMIeTEeHIUH 00y4eHHs M0 TUCIHUILINHE
3HaTh: 3naer:
- OCHOBBI YaCTHBIX METOJUK OOyueHus Qu- | METOIbl M MPHEMbl aJTOPUTMU3AILHNH
3UKO-MaTeMaTHYEeCKUM JTUCIUIUIMHAM, | TOCTABICHHBIX 3a]a4; aJIrOPUTMBI pe-
TEXHUYECKOMY MOJEITUPOBAHUIO M POOO- | IIEHHsS THUIOBBIX 3agad, OoOJacTH U
TOTEXHUKE; CrocoObl X MpPUMEHEHUs; UHTepQei-
MKC-1 - XapaKTePUCTHKHU JIMYHOCTHBIX, METANpel- | Cbl B3aMMOJICHCTBUS C BHEIIHEU cpe-

METHBIX U MPEIMETHBIX Pe3ylbTaTOB yda- | A0H; HHTEepdeNch B3auUMOAEHCTBUS
IIUXCSI B KOHTEKCTe OOyueHHs! (HU3UKO- | BHYTPEHHUX MOJYJEH CUCTEMBI,
MaTeMaTH4YeCKUM JTUCHUILUIMHAM, TEXHU-
YEeCKOMY MOJIETUPOBAaHUIO U pOOOTOTEX-
Huke (cormacHo @PI'OC u npumepHO
y4eOHOi1 mporpammel);




- COBpPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIO-
' U METOJUYCCKHUEC 3aKOHOMCPHOCTHU UX
BBIOODA;

- MCTOAbl KOHTPOJIA, OLCHUBAHUA H KOP-
pEeKLMU pe3ysbTaToB 00y4deHUs (U3UKO-
MaTEMaTHYCCKUM JUCHUIIJIMHAM, TCXHMU-
YEeCKOMY MOJICIMPOBAHUIO M POOOTOTEX-
HHUKCE.

YMmerb:

— MPOCKTUPOBATH pabodre MPOrpaMMbI I10
(PU3HKO-MaTEMaTUICCKUM JTUCIUATIIMHAM,
TEXHUYECKOMY MOJICIIMPOBAHUIO U POOO-
TOTCXHUKE;

- TIPOEKTUPOBATh U PEATM30BHIBATH PA3JIHY-
Hble (QopMbl O0yueHHS W OpraHU3aLUu

BHEYPOYHOH JCSITETLHOCTA 00yUJarONUXCs
Mo (PU3MKO-MATEMATHICCKUM  JTUCITUTLIH-
HaM, TEXHUYCCKOMY MOJICITHPOBAHUIO U
poOOTOTEXHHUKE, OOECIEeYNBAIOIINE J10-
CTYDKCHHE METaNpeAMETHBIX, MPEAMETHBIX
Y JTMYHOCTHBIX PE3yIbTATOB.

YmMmeert:

WCIIOJIb30BaTh METOABI M MPUEMBI aJl-
TOPUTMH3AIMN TMOCTABJICHHBIX 3a/a4;
BBITIOJTHATH TPOIEAYPH COOPKH TPO-
TPaMMHBIX MOJYJIEM U KOMIIOHEHT B
MPOTrpaMMHBIN  TIPOJYKT; TPOU3BO-
JIIUTh HACTPOMKH NapaMeTpoB MpO-
TPAaMMHOTO TIPOJYKTAa W OCYIIECTB-
JSATH 3allyCK mpoueayp cOOpKu; co-
3/1aBaTh PE3€pBHBIC KOMUU MPOTPaMM
W JIaHHBIX, BBITIOJHATH BOCCTAHOBJIE-
HUe, 00ecneunBaTh IEJIOCTHOCTH MPO-
TPaAaMMHOTO TIPOIYKTa U TAHHBIX;

Baaners:

- MeToJaMu oOyueHus ¢buzuko-
MaTeMaTUYEeCKUM JINCIUTIINHAM, TEXHH-
YeCKOMY MOJEIUPOBAHUIO U POOOTOTEX-
HUKE MU METOJUKOM MX BBIOOpa C y4eTOM
0COOEHHOCTEH COJEep)KaHUS y4eOHOTO
Marepuaia, Bo3pacta U 00pa3oBaTEIbHbBIX
noTpedHocTel 00ydaeMbIX;

- COBPEMEHHBIMH OOpa30BaTEeNbHBIMU TEX-
HOJIOTUSIMH, 00€CIeYHBAIOIIMMH JIOCTH-
KEHUE METarnpeMETHbIX, MPEAMETHBIX U
JUYHOCTHBIX PE3yJIbTAaTOB 00yYArOIIUXCS;

- METOJaMH KOHTPOJIS, OLIEHKH U KOPPEK-
UM PE3YJbTaTOB OOY4YeHHS MO (hu3u-
KO-MaTeMaTHYeCKUM  JUCLHUILIMHAM,
TEXHUYECKOMY MOJIEIIMPOBAHUIO U PO-
OOTOTEXHHKE.

Baageer
COBpeMeHHBIMI/I 06p330BaTeJ'II)HI)IMI/I
TCXHOJIOTHAMMU, 06eCHe'-II/IBaIOHH/IMI/I
JIOCTHIKEHHE MeTaIpeaMETHBIX,
MPEAMETHBIX M JUYHOCTHBIX PE3YIlb-
TaTOB 00YJArOIIUXCS;
HaBBIKAMHU CO3JaHUSI TPOTPAMMHOTO
KOJa B COOTBETCTBUHU C TEXHUYECKUM
3amaHnueM (TOTOBBIMHU crerupuKaIu-
SIMH); HaBBIKAMH ONTHMH3AIUU TIPO-
rPaMMHOTO KOJia C HMCIOJIb30BaHHUEM
CIIEIMATU3UPOBAHHBIX MTPOTPAMMHBIX
CPENICTB; METOJOJOTUSIMH pPa3paboT-
KH IPOTPAMMHOTO 00ECIICUCHHMSI.

Il. COAEPKAHUE U OBBEM JUCHUIIJIMHbI

€ YKa3aHHeM KOJIMYeCTBA YacOB, BbIIeJEHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcs
¢ mpenoaasartesieM (10 BUAAM Y4eOHBIX 3aHSITH) M HA CAMOCTOAITEILHYIO Pa0OTy

Ounas ¢popma 00ydeHust

Ne HanmeHoBaHMe Pa3/Ie/ioB U TeM Bcero | AyauTopHbie 3aHATHA | Cam.
n/n JIK 113 JIb pao.
6 cemecTp
Pazpen 1. 378 | 9 9 19.8
CTPYKTYpHpPOBaHHOE POrPaAMMHUPOBAHUE

3




Tema 1.

CrpykTypHas pa3paboTka mporpaMm (AJIropuTMEIL.
CrpykTypsl BeiOopa. Oneparmu npucBauBanus. Orme-
palyy MHKPEMEHTA U IEKPEMEHTA)

Tema 2.
VYnpasinenue nporpammoit (OCHOBBI CTPYKTYpP MOBTO-
penusi. CTpyKTypa cO MHOKECTBEHHBIM BBIOOPOM)

Tema 3.

®ynkuuu (I[Iporpammusie Moaynu. @yHKIIMKU MaTeMa-
TH4Yeckoi Onbimoteku. OnpenencHus pyakuuid. [Tpo-
TOTUIBI (PYHKIMK. BRI30B (hyHKIIMIT: BBI30B 1O 3HAYE-

HuUIo ¥ 1o ccbuike. Kimaces! nmamsitu. [IpaBuna obmactu
neiictBus. Pexypcust)

Tema 4.

Maccussl (O0bsiBieHre MaccuBOB. [Iprumepbl paboTh
¢ maccuBami. [lepenaya maccuBoB B pynkuuu. Cop-
THpOBKa MaccuBOB. llonck B MaccuBax. MHOTOMEp-
HbI€ MACCHUBBI)

Tema 5.

VYkazarenu (OOBSBICHHS M HHAITHATH3AIUS TIEPEMEH-
Holi-yka3zarensa. Onepauuu Haja ykazarenamu. [lepena-
4a mapameTpa 1o cchiike. CBs3b MEXKIY yKa3aTeIsaIMu
¥ MaccuBaMu. MaccHBBI yKa3zareneu. Yka3arenu Ha

SINIEY)

Tema 6.

CumBoutbl u ctpoku (bubmmoTexka 06paboTKU CUMBO-
70B. @yHKIMKM IpeoOpa3oBaHus CTPOK. DyHKIIHH
CTaHAAPTHOU OMOIMOTEKH BBOIA/BBIBOJIA)

Tema 7.

CtpykTyphl, 00beuHeHUs U niepeunciienus (Onuca-
HUS CTPYKTYp. MHunmanuzauus ctpykryp. Joctyn k
3JIEMEHTaM CTPYKTYp. Mcroab30BaHue CTPYKTYp ¢
¢byakuusmu. O6veaunenus. CTpyKTypbl, CChUIAIOIIH-
ecs Ha ce0s1. JluHamuueckoe pacnpeaesncHie maMsITu.
Casizannbie criucku. Crekn. Ouepenu. [lepeBbs)

7,8

5,8

Tema 8.

Pabota c ¢aiinamu (Daitner u notoku. Cozmanue daii-
JIa TMOCIIeI0BATENILHOTO I0CTya. YTeHUEe TaHHBIX U3
¢aiina mocnenoBaTebHOro nocTyna. Daiiel mpous-
BOJIbHOTO Aoctymna. Co3znanue (aiina mporu3BOJILHOTO
noctyna. [Ipon3BosibHas 3anKCh JaHHBIX B (haiiin mpo-
M3BOJIBHOTO JlocTyna. [locienoBaTenbHOE YTeHIE
JIAHHBIX U3 (aiijia MPOU3BOJIBHOTO JIOCTYIA)

Pazpean 2.
O0BbeKTHO-OpHEHTPOBAHHOE NPOrPAMMHPOBaHHe

34

20

Tema 9.
[ToHsATHS 0OBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMU-
pOBaHus

10

Tema 10.
Knaccel u aberpakuus ganHbIx (Co3naHue Kiacca.

4




OOnacTp AelcTBUA KiIacca U IOCTYI K JJIeMEHTaM
ki1acca. OyHKIUU 10CTyIA U CEPBUCHBIE (DYHKIIUH.
Wunnuanu3ays 00beKTOB Kilacca: KOHCTPYKTOPBHI.
Hcnosb30BaHNe ¢ KOHCTPYKTOPaMH apryMEHTOB 110
ymoJdaHumo. Jlectpykropsl. Mcnonb3oBaHue 31neMeH-
TOB JIAHHBIX U 3JIEMEHTOB-(YHKIIHIA)

11

Tema 11.
[Teperpyska onepanuii (OCHOBHBIE TPUHIIUIIBI TIEpE-
Ipy3KH onepanuii. 3anpeTsl Ha Neperpy3Ky onepanui)

12

Tema 12.

Hacnenosanue (ba3oBbie 1 TPOU3BOAHBIE KIIACCHI.
3amuieHHsle aneMeHThl. [lepeonpenenenue anemMen-
TOB 0a30BOT0 KJIacca B MPOU3BOIHOM Kiacce. OTKpHI-
ThIC, 3allIUIIICHHBIC 1 SaKpI)ITI)IG 6330BBIC KJIaCCHI.
HenocpencrBenHble 1 KOCBEHHbIE 0a30BbIE KJIACCHI)

13

Tema 13.

Buptyanshsie pyHkun u nonumopdusm (Bupryans-
Hble QyHKIUU. AOCTpaKkTHbIE Oa30BbIE KJIACCHl U KOH-
KkpeTHble Knacchl. [lomumopdusm. HoBble kiacesl u
JMHAMHYECKOE CBSI3bIBAHUE)

3auer

0,2

Hmoeo 3a 6 cemecmp

72

16

16

39,8

UTOI'O:

72

16

16

39,8

Ouno-3a0uHas popMa o0yueHust

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM

Bcero

AyIMTOpHBIE 3aHATHS

JIK

113

Jb

Cam.
pao.

Pazpen 1.
CTPYKTYpPHPOBaHHOE IPOrPaMMHIPOBaHHE

36,8

5

5

26,8

Tema 1.

CrpykrypHas pa3zpaboTka nporpamMm (AJITOpUTMBI.
CtpykTypsl BeIOOpa. Oneparmu nprucBanBanus. Ome-
paly HHKpEMEHTa U IEKPEMEHTa)

6

1

1

Tema 2.
VYrpasnenue nporpammoit (OCHOBBI CTPYKTYP ITOBTO-
penusi. CTpyKTypa cO MHOKECTBEHHBIM BBIOOPOM)

Tema 3.

Oynkuuu (I[Iporpammusie Moaynu. @yHKIIUKA MaTeMa-
Tryeckoit oubnuorexu. Onpenenenus ¢pynkuumii. [Ipo-
ToTHUINBI GyHKIMH. BbI30B (DyHKIIHII: BBI30B 10 3HAUE-
HUIO ¥ 1o ccbuike. Kimacesl mamsitu. [IpaBuna obmactu
neiictBusi. Pexypcust)

Tema 4.

Maccussl (O6bsBIeHHE MaccuBOB. [IpuMepbl paboThbI
¢ maccuBami. Ilepenaya maccuBoB B pyHkuuu. Cop-
TUpOBKa MaccuBOB. [louck B MaccuBax. MHOTOMep-
HbIE MACCHUBBI)

Tema 5.
VYxazarenu (OObSBICHUS ¥ HHUIIMATH3AIIHS IEPEMEH-

5




HoM-yka3zarens. Onepanuu Haj ykazatensimu. [lepena-
4a rapameTpa 1o ccbuike. CBs3b MEXy yKa3aTeasiMU
1 MaccuBaMu. MaccHBBI yKa3aTele. YKa3aTeau Ha

yHKIWH)

Tema 6.

CumBoutbl u ctpoku (bubmmoTrexka 06paboTKH CUMBO-
n0B. @yHKIMK npeoOpa3zoBaHusl CTpoK. DyHKIIUU
CTaHJIAPTHOW OMONMOTEKH BBOJIA/BBIBOIA)

Tema 7.

Crpykrypsbl, 00benHeHus U nepeurcienus (Onuca-
HUA CTpyKTYyp. MHnnmanusanus ctpykryp. Jocrym k
3JIEMEHTaM CTPYKTYp. Mcrosib30Banme CTpyKTyp €
¢yakuusamu. O0bveaunenns. CTpyKTypbl, CChUIAIOIIH-
ecs Ha ce0s. JluHamuyeckoe pacnpeeaeHue naMsTy.
Casizannble criucku. Crexku. Ouepenu. JlepeBbst)

6,8

5,8

Tema 8.

Pabota c ¢aitnamu (Daitner u motoku. Coznanue daii-
J1a TIOCJEeI0BATENIbHOTO 0CTyna. UTeHne JaHHbIX U3
¢aiina nmocnenoBarenbHOro foctyna. Gaibl Ipous-
BoJILHOTO Aoctyna. Co3nanue (aiiya mpou3BOJIHHOTO
nocrymna. [IpousBosibHas 3anuch AaHHBIX B (haili mpo-
u3BOJIbHOTO JlocTymna. [locnenoBarenbHoe YTeHNE
JAHHBIX U3 (ailjla TPOU3BOJILHOIO JIOCTYIIA)

Pazpen 2.

O0bEeKTHO-OPHEHTPOBAHHOE NIPOrPAMMUPOBaHUE

35

25

Tema 9.
[ToHATHS 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMH-
pOBaHUSA

10

Tema 10.

Kraccor u abcrpaknus nanabix (Co3naHue Kiacca.
OO0nacTh AEHCTBUS KJIacca U JOCTYII K AJIeMEHTaM
kiacca. DyHKIMK JOCTYNA U CEPBUCHBIC (PYHKITHH.
WNunnmanu3aims 00bEKTOB Kiacca: KOHCTPYKTOPBI.
Hcnonb3oBaHue ¢ KOHCTPYKTOPAMU apryMEHTOB 10
ymouanuio. Jlectpykropsl. Mcrionbp3oBanue eMeH-
TOB JIAHHBIX U AJIEMEHTOB-(YHKITU)

11

Tema 11.
[Teperpyska onepaiuii (OcHOBHBIEC TPUHIIUIIBI TTEpE-
TPY3KH Oomepanuid. 3arpeTsl Ha eperpy3Ky onepanui)

12

Tema 12.

Hacnenoanue (ba3oBbie 1 TPOU3BOAHBIC KIIACCHI.
3anuiieHHsie 3eMeHThl. [lepeonpenenenue sneMen-
TOB 0a30BOT0 KJIacca B MPOU3BOIHOM Kiacce. OTKpHI-
ThI€, 3alUIICHHBIE U 3aKPHIThIE 0a30BbIE KIIACCHI.
HenocpencrBeHHble 1 KOCBEHHbBIE 0a30BbI€ KJIACCHI)

13

Tema 13.

Buptyaneasle pyHkuuu u nonumopdusm (Buptyans-
Hble (YHKIUU. AGCTpaKkTHbIE 0a30BbIE KIACCHI U KOH-
KpeTHble kiacchl. [lonumopdusm. Hosble kinaccsl u
JMHAMUYECKOE CBSI3bIBAHHE)

11




3auer 0,2

Umoeo 3a 7 mpumecmp 72 10 10 51,8

NTOro: 72 10 10 51,8

3aouHast popma 00yueHHs He peanu3yeTcs

I11. OEHOYHBIE MATEPHAJIBI JISI IPOBEJIEHUS TEKYIIENA 1

MNPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIUXCS MO JUCIHUIIJIMHE

Tekymas arrectamusi IpoBOAUTCS B PopMe KOHTPOJIBbHOU paboThI, TecTa, pedepara.
TunoBoii BApMAHT KOHTPOJIbHOM PadoThI
6 cemecTp

KountposbHast padora (7 BapuaHTOB)

1.

2.
3.

6.

7.

Anroputmsl. CTpyKTypbl BeiOOpa. Omnepauuu npucBaubanus. Onepanuu HHKpEeMeHTa U
JNEKPEMEHTA.

OcHOBBI CTpYKTYp MOBTOpeHUs. CTPYKTypa CO MHOKECTBEHHBIM BHIOOPOM.
[Iporpammubie Moaynu. OyHKIIMKM MaTeMaTH4eckoi o6ubiuorexku. OnpeneneHus: PyHK-
. [IporoTunsl pyHkuuid. Bel30oB ¢ yHKIIMIA: BBI30B 110 3HAUYEHHUIO U 1O cchlike. Kiac-
cel mamsTh. [IpaBuna ob6nactu nerictBus. Pexypcus.

. O0OBsIBIIEHHE MACCHBOB. HpI/IMepBI pa6OTI)I C MaCcCuBaMU. Hepenaf{a MaCCHUBOB B (1)YHK-

IUH. COpTI/IpOBKa MaccuBOB. Ilonck B MmaccuBax. MHOFOMGpHLIG MaCCHBBI.

. O0BsABICHUA U HMHHUIIUAJIU3alus HepeMeHHOﬁ-YKaSaTGHH. OHGpaHI/II/I HaJ YKa3aTCJIIMMU.

Ilepenaya napamerpa no ccbiike. CBsI3b MEXAY yKa3aTelIsIMU U MacCUBaMH. MacCUBBI
yKazaTesei. Yka3arenu Ha (QYHKITUH.

Ctpoku u cumBOjbl. bubnnoreka o0paboTku cuMBOJOB. DyHKIMHU TpeoOpa3zoBaHUS
cTpok. OYHKIIMU CTaHAAPTHON OMOTMOTEKH BBOIA/BBHIBOA.

dopMaTupoBaHHbBIN BbIBOA. DOpMaTUPOBAHHBIN BBO/I.

TecToBble 3agaHus (1 BapuaHT)

Al. Kakas mporpamma BBITIOJIHSETCSI aBTOMaTHYeCKH B C-CUCTEME mepe1 HadaioM (a3sl
TpaHCIAIUU?

a) mporpaMMa KOMIIOHOBIIIHKA

b) mporpamma 3arpy3unka

C) mporpamma Inpernpoueccopa

d) nporpamma pemakropa

A2. C kakoil QyHKIIMM HAYUHAET BBITIOIHATHCS Kaxaas C nmporpamma?
a) printf

b) include

C) main

d) scanf




A3. Kakas crannaptHas 6ubinoTeuHas QyHKIMs B s3blke C UCHONIBb3YyeTCs [ BBIBOIA
uH(pOpMaUKU Ha SKpaH?

a) cin

b) printf

c) fpintf

d) scanf

Ad4. Kakas cnenudukanus mpeoOpa3oBaHus MOMEIIAETCs B yIPaBIIsIoel cTpoke Gpopma-
ta scanf iy Toro, YToOBI OKa3aTh, YTO OYIET BBOJUTHCS IIEI0E YHCIIO.

a) &d

b) %d

c) int

d) \d

AS. Kakoii Habop onepanuii UMeeT OJIMHAKOBBIA TPUOPUTET?
a) +, &&, %

b) *, /, %

) (), ™/

d) +=, 2:, !

A6. OnpeaenuTe 3HAYCHUE KAXKI0W U3 MEPEMEHHBIX MOCIIE BBITIOJIHEHUS BHIYUCICHUS
y *= x++ . IIpenmnonoxure, 4To Nepe] Ha4aJIOM BBIIIOJHEHHUS OllepaTopa BCe MePEMEHHbBIE
pPaBHBI 5.

a)x=6y=25

b)x=5y=25

c)x=5y=36

d)x=6y=236

A7. Kakumu cumBo1aMu 0003Ha4aeTCss KOMMEHTapUi?
a) {...}

b) [...]

c) /*.*

d) (*..)

A8. Kakoil u3 nepeurcieHHbIX TUIIOB JAHHBIX ABJISIETCA YMCIOM C TIJIaBaroue 3ansiTon?
a) char

b) int

¢) void

d) float

A9. Kakoil u3 HI>KenepeuncIeHHbIX ONIEPATOPOB HE SIBJISIETCA ONEPATOPOM LKA ?
a) for

b) while

c) switch



d) Bce mepeurcIeHHbBIE ONIePaTOPHI - OIEPATOPHI MUKIIA

A10. Ykaxxute HOMEpP CTPOKH C OLIMOKOHN B Iporpamme.
a) main()

b) {int x,y; scanf("%d %d",&x,&Y);

c) if(x=y) printf("paBusr");

d) else printf("ue paBub");}

A11. Kak npaBuibHO 00BSIBUTH MAaCCUB?
a) intarray[];

b) int array[5];

) intarray[] = new array[5];

d) intarray[] = new int[].

A12. KakuMm Oyniet 3HaueHHEe NEPEeMEHHON a B PE3yJIbTATE BBITOJIHEHHS TAHHOTO CErMEH-

Ta KOJa.
inta=5>6?78:0;

A13. YTo BBIBEIIET ClieaAyoas nporpaMmma;
#include “stdio.h”

int main()
t |
int *var = new int(2);
*var* = 2;
printf(“%d”, *var);
return O;
}
a) 0;
b) 2;
c) 4,
d) 6
Al4. B kakux U3 MepeurcieHHbIX (JparMEeHTOB KoJ1a yKa3aTeln 0ObsIBICHBI HEITPABUIIb-
HO?
a) int* pl;

b) intz = 20; int* p3 = z;
C) int *p4 = new int;
d) float p5*.



A1S. Yro OyneT BbIBEICHO HA DKPaH B PE3YJIbTATE BBIIIOJIHEHHS IPOTPAMMBI:
#include <iostream>
void func (int num);
int main(void)

{
func(5);
return O;
}
void func(int num)
{
if (num)
func(num-1);
std::cout << num;
}
a) 012345;

b) mporpaMma He CKOMIHIHPYETCS;
C) mporpamma MPHUBEICT K MEPEIIOTHCHUIO CTEKA;

d) 543210.

IIpumepHas TemaTuka pedeparon
. PactipeienienHble U napasuiesibHbIe METOIbI TPOrPAMMHUPOBAHUS.
. CoBpeMeHHbIe MeTOIbI Web-OpueHTHPOBAHHOTO MPOrpaMMUPOBaHUs Ha si3bike CH.
. Web-texnosmoruu B pa3paboTke yaaleHHbIX 0a3 TaHHbBIX.
. [IpumeHenune case-TeXHOJOTUM K MPOEKTUPOBAHUIO 0a3bl JAHHBIX.
. [IporpammHBIe METOBI KOPPEKIIUU U300PAKEHUS .
. CnocoOb1 00paboTKH M300paKEHHI C UCTIOJIH30BaHUEM OUOIMOTEKH KOMIIBIOTEPHOTO
3penust OpenCV.
. [TocTpoeHre MHOTOMOYIBHBIX MPUITOAKECHUN.
. Paspabotka Web-npunoxenuii ¢ npumenenneM texuomorun ASP.NET.
. Pa3paboTka KIueHT-CEpBEPHOTO MPUIIOKEHUS CpeAcTBaMu si3bika C#.

OO0k wWNE

© 00

[IpoMesxyTouHass aTTecTansi OO0ydYalOIMUXCS OCYIIECTBIsAETCS B (opMe 3adera C
HCIIOJIb30BaHUEM CIIEIYIOIIUX OI[EHOYHBIX MATEPHUAJIOB!

Bomnpocsl k 3auery
(6 cemecTp, ouHas popma odyueHusl,
7 TpuMecTp, 04HO-32049HAast (h)opMa 00OyIeHH )

1. Crpykrypa noBropenus while. Ctpykrypa noropenus for. Ctpykrypa co MHOXe-
CTBCHHBIM BbIOOpOM SWitCh

Onepanuu UHKPEMEHTA U IEKPEMEHTA

Omnepatopsr break u continue

4, OyHKIUU MaTeMaTHYeCKOW OnOImoTeku. Pexypcus
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Kunaccel mamsitu. [IpaBuna obnactu neicTBus

OO0nbsBrneHne maccuBoB. [lepenaua maccuBoB B pyHKIMH. COPTUPOBKA MAaCCHUBOB.

MHoromepHble MaCCHUBBI

OObsiBIEHNE M MHULMATU3ALMS NIepeMeHHoM-yKa3aTens. Onepauuu HaJl yka3aTels-

MH. CBsA3p MEXYy yKa3zaTelsIMU U MaccuBaMu. MaccuBbl yKa3aTenend. YKa3zaTeln Ha

byHKIIIHN

9. Onucanue ctpykryp. O6beauHeHusi. CTpyKTYyphbl, CChUIAIOIIMECS Ha ceOs

10. unamuueckoe pacnpeesneHue naMsTH

11. CpsizaHHBIE CIUCKU

12. Coznanue knacca. O6macTh IEUCTBUS Kilacca U JOCTYH K djieMeHTaM kiacca. DyHK-
IIUU JI0CTYyTNAa U CEPBUCHBIE QYHKIIUU.

13. Muunmanuzanus o0BEKTOB Kjacca: KOHCTPYKTOpPHI. Mcnosb30BaHMEe ¢ KOHCTPYKTO-
pamMu apryMeHTOB M0 YMOJYaHUI0. JleCTpyKTOpBHI.

14. OcHOBHbIE IPUHIIMIIBI IEPETPY3KH OTNEparuil.

15. 3anpetsl Ha Heperpy3Ky orneparui.

16. ba3oBbie ¥ MPOU3BOJHBIEC KJIACCHI.

17. TlepeomnpeneneHue 31eMEHTOB 6a30BOT0 Kjlacca B MPOU3BOJIHOM KJlacce.

18. BupryanbHble QyHKIHH.

19. Tlomumopdusm.

20. PacnpeneneHHbie U napaieabHble METOAbI IPOTPAMMHUPOBAHMUS.

21. TlocTtpoeHre MHOTOMOYJIbHBIX MPUIOKEHUM.

©~No v

22. Crexk.
23. Ouepenb.
24. JlepeBo.

3amauum K 3auery
(6 cemecTp, ouHas popmMa 00yUeHHs,
7 TpuMecTp, 04HO-32049HasA (hpopMa 0O0OyUeHH)

1 Hanumure nporpammy Ha C, KOTOpasi MOJEIUPYET OpOcaHue IBYX UTpalibHbIX KOCTEH.
[Mporpamma moykHa BbI3bIBaTh (GyHKIMIO rand i «OpocaHus» MEPBOM KOCTH M 3aTEM
9Ty ke (QYHKIUIO JUIs «OpocaHus» BTOPOU. 3aTeM JOKHA OBITh BRIYMCICHA CyMMa JIBYX
3Ha4YEeHUI. 3aMeuyaHue: MOCKOJIbKY Ha KaXKJ0il KOCTU MOKET BhINAAaTh LIEJI0€ 3HAUCHUE OT
1 1o 6, To cyMmMa ABYX 3HAUY€HUN MOXKET M3MEHATHCS OT 2 10 12, mpu sToM 7 Oyner
HamOoJIee YacTO BCTPEUAOIIEHCS CyMMOH, a 2 i 12 -BCTpeyaromuMucs HauMeHee 4acTo.
Bama nporpamma nomxkHa OpocuTh ABE KOCTU 36 pa3. Mcnonb3yilTe 0AHOMEPHBI MaCcCUB
JUTSI TIOZICUETa YHCJIa TOSBICHUN KXol M3 BO3MOXKHBIX CyMM. BbiBenuTte pe3ynbTraThl B
TabimuHoi Gopme. Takke ompenenuTe, SIBISIOTCS JTU UTOTOBBIE CyMMBI MPaBIONOI00-
HBIMH, T.€. TIOCKOJBKY JJIsl BEIOpAChIBaHUs 7 CYIIECTBYET MIECTh CIIOCOOOB, TO BCE BHIOpa-
CBIBaHUS 7 MOJDKHBI COCTABUTH MPUOIM3UTEIHHO OJHY MIECTYIO.

2 (Cucmema npeosapumenvhoii npodadxicu bunemos). HebGomplas aBHaKOMIIaHUS HEJIaBHO
npuoOpesia KOMOBIOTEp i HOBOW aBTOMATH3WPOBAHHOW CHUCTEMBI MPEABAPUTEIHLHON
npojaxu owmneroB. IIpe3uaeHT KOMmaHWUM TOMPOCHII Bac Hamucath Ha C mporpaMMHOE
oOecrieueHue JyIsi HOBOM CUCTEMBI. BBI JOJDKHBI COCTaBUTH MpOrpaMmy i OpOHHpOBa-
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HUS MECT Ha KaXKJIOM peiice eJMHCTBEHHOTO caMoJIeTa aBUaKOMITAaHUH (€0 BMECTUMOCT:
10 mecr).

Bama nporpamma goimkHa O0TOOpa)kaTh Ha SKpaHE CIEAYIONIEe MEHIO albTEpHATUBHBIX
BO3MOXXHOCTEM:

[loxanyiicta, BBeauTe 1 I «KypsAIIUX»

[loxanyiicta, BBEOUTE 2 ISl KHEKYPSAIIAX»

Ecnu onepatop BBoAMT 1, TO Bala mporpamma J0JKHA 3a0pOHUPOBATH MECTO B OTCEKE
s kypsmux (Mecta 1-5). Ecnu onepatop BBOAMT 2, TO Ballla Mporpamma JI0kHa 3a0po-
HUPOBATh MECTO B OTCEKe i Hekypsamux (mecta 6-10). Ilocne storo Baia nporpamMmma
NOJKHA HANedaTraTb MOCAJOYHBIMA TaJOH C YKa3aHMEM HOMEpa MecCTa IaccaXupa U HH-
dbopmaiuu 0 TOM, HAXOJUTCS JIM OHO B OTCEKE JIJIsi KYPAIIUX WU B OTCEKE ISl HEeKYpsi-
X NACCaKUPOB camoiieTa. st mpeacTaBiIeHusl CXeMbl MECT JIJISl ACCAXKUPOB CAMOJIETA
UCIIOJIB3YHTE OJIHOMEPHBIN MaccuB. MHUIMANMU3UpyiTe BCE DJIEMEHTHI MAaCCUBA HYJISIMHU,
4YTOOBI IMOKa3aTh, YTO Bce MecTa cBOOOAHBIL. [lo Mepe OpoHMpOBaHUS KaXKIOro MecTa
yCTaHABJIMBAlTE COOTBETCTBYIOIINUE AJIEMEHTHI MaccuBa B 1 JijIsl yKazaHus Ha TO, YTO ATO
MecTo OoJbllIe He sABisgeTca cBOOOAHBIM. KOoHeuHO, Bala mporpaMma HUKOI/Ia HE JOJDKHA
OpoHUpOBaTh yke 3a0poHHpOBaHHOE MecTO. Ecim oTcexk st Kypslux 3amojHeH, Baila
nporpamMma JoJKHa 3alpoCUTh OMepaTopa, AOMYyCTUMO JId OPOHHUPOBAHUE MECTa B OTCEKE
JUTSL HeKypsiuX (1 Hao00poT). B ciyyae mojgoKuTeaIbHOTO OTBETa IPOU3BEAUTE COOTBET-
CTByIOIIlee OpOHMpOBaHME MecTa. B ciydae oTpuilaTebHOrO OTBETa BBIBEIUTE COOOIIIe-
Hue «Cnenyroumii peic yepes 3 yaca.»

3 HMcnonp3yiiTe AByMEpHBI MacCHUB JJIS PEIICHUS CIleAyoIIel 3agaun. B kommnanum pa-
6otatoT ueTbipe npoaania (¢ 1 mo 4), KOTopsie NPOAAIOT MATh PA3NIUYHBIX BUAOB U3ETUN
(c 1 mo 5). OnuH pa3 B JeHb KaXKIbli MPOJIaBell MepeacT B KOMIAHUIO KApTOUKY CObITa
10 Ka)K0i pa3HOBUIHOCTHU MPOAAHHOTO ToBapa. Kaxnas kapTouka COOepKUT:

1. Homep npoaasiia

2. Homep uznenus

3. OGuryro cymMMy B J0JUIapax 3a JaHHBIA TOBap, MPOIaHHBIN B ATOT J€Hb

Taxum oOpa3om, KakIbIi ITpoaaBell rnepeaaet B AeHb oT 0 10 5 kapTouek cowita. [Ipenmo-
JIO’KKM, YTO JIOCTYIHA UH(POpMAIIKA 10 BCEM KapTOUYKaM 3a MocyieqHuil Mecsil. Hanummure
mporpamMmy, Kotopasi OyZeT CYMTHIBATh BCIO 3TY HH(POPMAITHIO O COBITE 3a MOCICTHUN Me-
CSII ¥ TIOJIBOJIUTH OOIIUH UTOT O COBITE KaKIbIM MPOJABIIOM KaXKJI0M pa3HOBUIHOCTH TO-
Bapa. Bce UTOTOBBIC CyMMBI JTOJDKHBI XpaHUTHCS B AByMepHOM MaccuBe Sales. Tlocie 00-
paboTku Bcel nH(MOpMAIKU 3a TIOCIEHUIN MECSI] BRIBEIUTE PE3YNIbTATHI B BUC TaOIHUIIbI,
B KOTOpPOHW KaXIbI CTOJIOEIl MPENCTaBIsieT KOHKPETHOTO MpOJaBIia M KaXkaas CTpPOKa
MPEICTaBISIET KOHKPETHYIO Pa3HOBUIHOCTH TOBapa. [ momydenus oomiero cObITa Kax-
JIOM Pa3sHOBHUIHOCTH TOBAPA 3a MOCHEAHUN MECSL NPOCYMMHUPYWUTE KAKAYH CTPOKY; IS
MOJIYYEeHHsI 00IIero cObITa JJIsl KaXJI0T0 MPOJaBlia 3a MOCICTHUN MECSI] TPOBEIUTE CYM-
MHpOBaHHUE Kaxa0ro croidia. PacneyaTka Bamieil Tabauibl TOKHA BKIIIOYATh 3TU NEepe-
KPECTHbIE UTOTOBbIE CYMMBbI CIIpaBa OT UTOTOBBIX CTPOK M B HUYKHEW YACTU HTOTOBBIX
CTOJIOLOB.

4 B 0AHOMEPHOM MacCHBE, COCTOSAIEM U3 71 BEIIECTBEHHBIX 3JIEMEHTOB, BBIUUCIIUTD:

1) cymMy oTpUIIaTENbHBIX 3JIEMEHTOB MacCHUBa;
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2) TpOU3BEACHHE AJIEMEHTOB MAacCHBA, PACIOJIOKCHHBIX MEXKIYy MaKCUMAJIbHBIM M MH-
HUMAaJIbHBIM 3JIEMEHTaMHU.
YTopsI09nTh 3JIEMEHTHI MACCHBA TI0 BO3PACTAHHUIO.
5 B ogHOMEpHOM MaccHBe, COCTOSIIEM M3 /1 BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIIUTH:
1) cymMMy MOJIOKHUTEIBHBIX JICMEHTOB MaCcCHBa,
2) MpOUW3BEICHHUE DJIEMEHTOB MACCHBA, PACIIONIOXKEHHBIX MEXKIY MaKCHUMAJIbHBIM IO MO-
TyJI0 U MUHUMAJIBHBIM TI0 MOYJTIO 3JIEMEHTaMHU.
YTops104uTh 3JIEMEHTHI MaCCHBA 110 YOBIBAHHUIO.
6 B omHOMEpHOM MaccuBe, COCTOSIIEM U3 71 IIENIBIX DIEMEHTOB, BEIYHCIUTH:
1) mpou3BeAcHUE IEMEHTOB MacCHBa C YeTHBIMU HOMEPaMHU;
2) cymMMy 3JIEMEHTOB MacCHBa, PaCIlOJIOKCHHBIX MEXTY MEPBLIM U TIOCICAHUM HYJIEBBIMU
DIIEMEHTaMH.
[IpeobpazoBaTh MaccMB TakuM 00pa3oM, YTOOBI CHayalla pacloiarajiuch BCE TOJOMKH-
TEJBHBIC 3JIEMEHTHI, & TIOTOM - BCE OTPHIIATEIIbHBIC (2JIEMEHTHI, paBHbIE (), CYUTATH MOJIO-
KUTEITHHBIMU).
7 B oqHOMEpHOM MaccuBe, COCTOSIIEM M3 /1 BEIIECTBEHHBIX 3JIEMEHTOB, BRIYUCIIUTH:
1) cymMMy 3JI€MEHTOB MacCHBa C HEYETHBIMU HOMEPAMH,
2) CyMMYy 3JICMCHTOB MacCHBa, PacIOJIOKCHHBIX MEXKIY MEPBBIM U IOCICIHHM OTPH-
IATCIIBHBIMU AJICMCHTAMH.
CyxaTh MacCHB, yJaJdMB M3 HETO BCE DJIEMEHTHI, MOAY/Ib KOTOPhIX He mpeBbimmaeT 1. Oc-
BOOOIUBIITHECS B KOHIIE MAaCCHUBA JICMEHTHI 3aIIOJIHUTD HYJISIMH.
8 B oqHOMEpHOM MaccHBe, COCTOSIIEM U3 /1 BEIIECTBEHHBIX 3JIEMEHTOB, BEIUUCITUTH:
1) MakcUMaNbHBIN FJIEMEHT MacCHBa;
2) cymMMy 3JIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX J0 TMOCIEIHEro MOJ0XKUTEIBLHOTO 3Iie-
MEHTA.
C>kaTh MaccHB, y/IalluB U3 HETO BCE DJIEMEHTHI, MOIYJIb KOTOPHIX HAXOJUTCS B MHTEP BaJIe
[a,b]. OcBOGOMUBIIIKECS B KOHIIE MACCHBA 3JICMEHTHI 3aMIOJHUTH HYJISIMH.
9 B ogHOMEpHOM MaccuBe, COCTOAIIEM U3 /1 BEIIECTBEHHBIX 2JIEMEHTOB, BRIUUCITUTH:
1) MuHUMaIBHBIN 3JIEMEHT MAaCCHUBA;
2) CcyMMy 3JIEMCHTOB MAacCHBa, PACIHOJOXKCHHBIX MEXIY MEPBBIM M IMOCICAHUM II0JIO-
KUTEIBHBIMU DJIEMEHTAMH.
[IpeobpazoBaTh MaccHB TakuM oOpa3om, YTOOBI CHadYajia PacIoJiarajuch BCE JIEMEHTHI,
paBHBIC HYJIIO, & TOTOM — BCE OCTaJIbHBIC.
10 B omHOMEPHOM MacCHBE, COCTOSIIIEM U3 71 TIEJIBIX SJIEMEHTOB, BRIYUCITHUTH:
1) HOMep MakCMMaJIbHOTO 3JIEMEHTA MAacCHUBa;
2) Tmpou3BeACHHE DJIIEMEHTOB MacCCHBa, PACIIOJIOKEHHBIE MEXKTy TIEPBBIM M BTOPHIM HYJIE-
BBIMU DJIEMEHTAMH.
[IpeoGpa3oBaTh MaccuB TaKUM OOpa3oM, YTOOBI B TIEPBOM €0 MOJIOBUHE PACIOJIaraiich
AJIEMEHTHI, CTOSIBIINE B HEYETHBIX TO3UIIUAX, & BO BTOPOU MOJOBHHE - DJIIEMEHTHI, CTOSB-
[IT€ B YETHBIX MMO3UIIHSIX.
11 B omHOMEPHOM MAaCCHBE, COCTOSIIIIEM U3 71 BEIIECTBEHHBIX AJIEMEHTOB, BHIYUCIIHTH:
1) HOMEp MUHMMAJIEHOTO DJIEMEHTA MACCHBA,;
2) CcyMMy DJIEMEHTOB MAacCHBa, PACIOJIOKEHHBIX MEXTY TEPBBIM W BTOPBIM OTpHIIA-
TEIHHBIMH JIEMCHTAMHU.
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[IpeoOpazoBaTh MaccuB TakuM 0Opa3oM, YTOOBI CHadalla pacroJiarajuch BCE IJIEMEHTHI,
MOJIyJIb KOTOPBIX HE MPEBBIMIAET 1, a MOTOM — BCE OCTaJIbHBIE.

12 B ogHOMEPHOM MaCCHUBE, COCTOSIIEM U3 7 BEIIIECTBEHHBIX 3JIEMEHTOB, BEIUHCIIUTH:

1) MakcUMaJIbHBIN MO MOJYJIIO DJIEMEHT MAaCCHUBA;

2) CcyMMy S3JIEMEHTOB MAacCHBa, PACIOJOKEHHBIX MEXIY TMEPBBIM U BTOPHIM IOJOXKH-
TEJIbHBIMU 3JIEMEHTAMH.

[IpeoGpa3zoBaTh MacCUB TaKUM 00Pa30M, UTOOBI 3IE€MEHTHI, paBHbIE HYJIIO, PACIIOJIaraJiich
MOCJI€ BCEX OCTAJIbHBIX.

13 B ogHOMEPHOM MacCUBE, COCTOSIIIIEM U3 71 LIEIIBIX AJIEMEHTOB, BBIUYNCIUTD:

1) MHUHUMAaTBHBIN IO MOIYJIIO SJIEMEHT MacCHBa;

2) cymMy MOYJIeH 3JIEMEHTOB MAacCUBa, PACTION0KEHHBIX TOCIIE MIEPBOTO JIEMEHTA, PaB-
HOT'O HYJIIO.

[IpeobpazoBaTh MaccuB TakuM 00pa3oM, YTOOBI B MIEPBOM €ro MOJIOBUHE PacIoJiarajuch
AJIEMEHTHI, CTOSIBIIIME B YETHBIX MO3UIUAX, & BO BTOPOH MOJIOBUHE — 3JIEMEHTHI, CTOSB-
IIFE B HCUCTHBIX MMO3UIIHSIX.

14 B ogHOMEPHOM MaCCHUBE, COCTOSIIEM U3 7 BEIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIIUTH:

1) HOMEp MUHMMAJIBHOTO IO MOJIYJIIO AJIEMEHTA MaCCHBA;

2) cymMMy MOAyJIeH SJEMEHTOB MAacCHBa, PACIOJIOKEHHBIX IOCIe IEepBOro OTpHIIa-
TEJIBLHOTO DJIEMEHTA.

Cxxath MaccHB, yJajJuB U3 HEro BCE DAJIEMEHTHI, BEJIMUYMHA KOTOPBHIX HAXOAUTCS B HH-
tepBaie [a,b]. OcBoOoaMBIIIECS B KOHIIE MAaCCHBA JIEMEHTHI 3alI0JHUTH HYJISIMH.

15 B olHOMEpPHOM MAacCHBE, COCTOSIIIIEM U3 71 BEIIECTBEHHBIX AJIEMEHTOB, BHIYUCIIHUTH:

1) KonIMYecTBO AIEMEHTOB MAaCCHBA, JIEXKAIINX B JuanazoHe ot A 1o B;

2) cyMMy 3JIEMEHTOB MAacCHBa, PACHOJIOKEHHBIX MOCJIE MaKCUMAIbHOTO dJeMeHTa. YT1o-
PSAIOYUTH DJIEMEHTH MACCUBA M0 YOBIBAHUIO MOJYJICH 3JIEMEHTOB.

16 B olHOMEpPHOM MacCHBE, COCTOSIIIEM U3 71 BEIIECTBEHHBIX AJIEMEHTOB, BHIYUCIIHTD:

1) KomMuecTBO 371€MEHTOB MaccuBa, paBHbIX 0;

2) cyMMy 2JIEMEHTOB MAcCHBA, PACIOJIOKEHHBIX MOCJIE MUHUMAJIBHOTO JJIEMEHTA. YTIIO-
PSAOYUTH DJIEMEHTH MACCHBA 10 BO3PACTAHUIO MOJIYJICH 2JIEMEHTOB.

17 B onHOMEpPHOM MAacCCHBE, COCTOSIIIEM U3 71 BEIIECTBEHHBIX AJIEMEHTOB, BHIYUCIIHTD:

1) KonM4YecTBO AIEMEHTOB MaccuBa, 0oibmux C

2) mpou3BeICHHE PIIEMEHTOB MAaCcCHUBA, PACIIONIOKEHHBIX MMOCJIE MAaKCUMAILHOTO 110 MOAY-
JIIO PJIEMEHTA.

[IpeoGpa3oBaTh MaccMB TakKUM 0Opa3oM, 4TOOBI CHayalla pacrlojiaraliiCh BCE OTpHUIA-
TEJBHBIC DJIEMEHTHI, & TIOTOM — BCE TMOJIOKHUTEIIbHBIE (37I€MEHTHI, paBHbIe 0, CAUTATH TO-
JIO)KUTEIIbHBIMM ).

18 B olHOMEPHOM MacCCHBE, COCTOSIIIEM U3 71 BEIIECTBEHHBIX AIIEMEHTOB, BHIYUCIIHTH:

1) KoIMYeCcTBO OTPUIATEIBHBIX JIEMEHTOB MAaCCHBA;

2) cymMMy MOAYJIEel 3JIEMEHTOB MacCHBa, PACIOJIOKEHHBIX MOCI€ MUHUMAJIbHOTO MO MO-
ITYJTIO DJIEMEHTA.

3aMEeHHUTh BCE OTPHUIIATEIBHBIC DJIEMEHTHl MAacCHBA MX KBaJpaTaMH U YMOPSAOYUTH dIie-
MEHTBI MacCHBa 10 BO3PACTAHHUIO.

19 B otHOMEPHOM MacCCHBE, COCTOSIIIEM U3 71 BEIIECTBEHHBIX AJIEMEHTOB, BHIYUCIIHTH:

1) KOJIMYECTBO MOJOKUTEIIbHBIX AIIEMEHTOB MacCHUBa;
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2) cymMMy BJEMEHTOB MacCHBA, PACIIOJIOKEHHBIX IMOCJE MOCIEAHEr0 3JIEMEHTa, PABHOTO
HYJIIO.
[IpeoOpazoBaTh MaccuB TakuM 0Opa3oM, YTOOBI CHadalia pacroJiarajuch BCE IJIEMEHTHI,
1eJiast 4aCTh KOTOPBIX HE MPEBBIMIAET 1, a TOTOM — BCE OCTaJIbHBIE.
20 B oqHOMEpHOM MacCHUBE, COCTOSIIIIEM U3 /1 BEIIIECTBEHHBIX 3JIEMEHTOB, BEIYUCIIUTH:
1) mpousBeneHUE MOJOKUTEIBHBIX YIIEMEHTOB MaCCUBA;
2) cyMMy 3JIEMEHTOB MAacCHBa, PACHOJIOKEHHBIX O MUHUMAJILHOTO 3JIeMEeHTa. Y IOpsi10-
YUTh TI0 BO3PACTAaHUIO OTIEIBHO DJIEMEHTHI, CTOSAIINE HAa YETHBIX MECTaX, U DJIEMEHTHI,
CTOSIIIIE HA HEYETHBIX MECTax.
21 Jlana nieno4rclieHHas: MpsIMOYyToibHas MaTpuiia. OnpeaenuTh:
1) KOJWYECTBO CTPOK, HE COAECPKAIIMX HU OJJHOTO HYJIEBOTO AJIEMEHTA;
2) MakcUMaJbHOE M3 YUCEJ, BCTPEUAIOIIUXCS B 3aJITaHHON MaTpuile 0ojee 0JHOTO pasa.
22 Jlana ueno4ucieHHas IpsAMOyroibHas Marpuiia. OnpeaenuTh KOJIUYeCTBO CTOJIOIOB,
HE COJIep KalllMX HU OJTHOTO HYJIEBOr'O AJIEMEHTA.
XapaKkTepUCTUKON CTPOKH LETOYUCICHHON MAaTPUIIbl HA30BEM CYMMY €€ TOJIOKUTEIbHBIX
YETHBIX dJIeMeHTOB. [lepecTaBiisisi CTpOKU 3aJaHHOM MATPUIIbI, PACIIOJIIOKUTh UX B COOT-
BETCTBUU C POCTOM XapaKTEPUCTHK.
23 Jlana 1ieourcIICHHAs IPSIMOYyToibHas MaTpuria. OnpeaeuTh:
1) KomM4YecTBO CTONOIOB, COEPIKANTUX XOTS ObI OJIMH HYJIEBOH DJIEMEHT;
2) HOMEp CTPOKH, B KOTOPOIH HAXOJIUTCS caMas IJIMHHASI CEPUS OJIMHAKOBBIX 3JIEMEHTOB.
24 Jlana niemovrclieHHas: KBaapaTHas Matpuia. OnpeaenTh:
1) mpousBeneHUE 3JIEMEHTOB B TEX CTPOKAX, KOTOPHIE HE COAEPIKAT OTPULIATEIBHBIX AJIe-
MEHTOB;
2) MaKCHMYyM CpEIH CyMM 3JIEMEHTOB AWAroHaJIel, mapauleJIbHbIX TJIaBHON JUaroHau
MaTpULBI.
25 Jlana nienouncieHHas KkBaaparHas Marpuna. OnpenenuTs:
1) cyMMy 3JIEeMEHTOB B T€X CTOJIOIaX, KOTOPBIE HE COAEPIKAT OTPHUIIATEIBHBIX DIIEMEHTOB,;
2) MHUHUMYM Cpeu CyMM MOAYJEH 3JE€MEHTOB JHaroHaliel, mapajjieIbHbIX MOOO0YHOM
JIMaroHaiu MaTPUILbL.
26 Jlns 3amaHHOM MaTpHIlel pa3MepoM 8 Ha 8 HaiTh Takue K, 4To K-2 cTpoka MaTpHIIbI
coBragaer ¢ K-U cTosomnom.
Haiitu cymMMy 5JeMEHTOB B T€X CTpPOKaxX, KOTOpbIE COAEpX AT XOTs Obl OJUH OTpHUIIA-
TEJIbHBIN 3JIEMEHT.
27 XapakTepUCTHKON CTOJIOIA IETOUYUCTICHHON MaTPHUIIbl HA30BEM CYMMY MOJYJIEH ero
OTPHUILIATENIbHBIX HEUETHBIX 3JIEMEHTOB. [lepecTaBiiss cTOIOUBI 3aJaHHON MaTPUILBI,
PACIIONIOKUTh KX B COOTBETCTBUU C POCTOM XapaKTEPUCTHK.
Haiitu cymmy s1eMeHTOB B TeX CTOJOIAX, KOTOPBIE COAEPKAT XOTA Obl OJWUH OTpHIIA-
TEJIbHBIN 3JIEMEHT.
28 DneMeHT MaTpullbl Ha3bIBAE€TCS JIOKAJbHBIM MHUHHMYMOM, €CJIM OH CTPOTO MEHBIIE
BCEX MMEIOLUXCS y Hero cocene. [loacuntaTh KOIMYECTBO JOKAJIbHBIX MUHUMYMOB 3a-
JaHHOW maTtpuubl pasmepoM 10 Ha 10.
Haiitu cymMmmy moaysien 3JIEeMEHTOB, paCIIOJIOKEHHBIX BBILIE IIaBHOW TMArOHaNH.
29 YIopsio4uTh CTPOKH TEIOYNCICHHON MPSIMOYTOIHHOM MATPHIIBI TT0 BO3PACTAHUIO KO-
JMYECTBA OJUHAKOBBIX 3JIEMEHTOB B KaXKJI0M CTPOKE.
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Haiit HOMep mepBoro u3 CTONOILOB, HE COAEPXKAIIUX HU OJHOTO OTPULIATEIHHOTO dJIe-
MEHTAa.

30 Jlana nenourcieHHas KBaapaTtHas Matpuua. OnpenenuTs:

1) cymMMmy 3JI€MEHTOB B T€X CTPOKaX, KOTOPHIC HE COEPKAT OTPHUIIATEIbHBIX JJICMEHTOOB,;
2) MUHUMYM CPEIH CYMM 3JIEMEHTOB JIUAaroHajieHd, MapauieibHBIX TJIABHOW IHUAroHAIIN
MaTpPHIIBI.

31 Cozpaiite knacc TIME (Bpemsi), KOTOPBIM CONEPKUT (PYHKIIUU TO3BOJISIONINE yCTa-
HOBUTbH 4Yachkl, MUHYTHl U ceKyHAbl (SET pyHkiuun), a Takxke GyHKIIMN BO3BpaIIAIOIINE
3HaueHus yacoB, MUHYT U cekyH[ (GET ¢ynkium). O0BEKTH 3TOTr0 Kiacca JOJKHbBI BbI-
BOJUTHCS B BOEHHOM (23:45:32) u crannaptaoMm (11:45:32) dopmartax.

32. Cozpnaiite knacc DATE (nara), koTopsiit coaepXuT GyHKIIMH TO3BOJISIONINE YCTAHO-
BUTH 1of, Mecsll u ieHb (SET ¢ynkuumn), a Takke QyHKIIMHU BO3BpalIaOIINE 3HAYCHUS
rona, mecsina u qus (GET dynkiun). O0BEKThl 3TOTO Kilacca T0KHBI BBIBOJUTH JATy.
33. Coznaiire xkiacc EMPLOYEE (cmy»kamuit), KOTOpPBI CONEPKUT B cebe OOBEKTHI
kinacca DATE (mata). Ogun o6bext kinacca DATE cumBonusupyer naty pokaeHus
ciry»arero, BTopoir 00bekT kiacca DATE cuMBou3upyeT naty nocTyrjieHus: Ha pabo-
Ty. O0bekThl Kitacca EMPLOYEE BwiBonaT ums, hamumnuto, 1aTy poskaeHus U 1aTy Mo-
CTYIUICHHS Ha PabOoTy CITy>KaIlero.

34. Coznarite kiacc PhoneNumber (tenedonHblii HOMep), 3aKPBITHIE JIEMEHTBI KOTOPO-
ro €CTh KOJI TOpoJia U HoMep. Taxke co3maiTe IpyKeCTBEHHbIC (DYHKIIMH, KOTOPHIC ITe-
pPErpy’>KaroT ONEpalluy Mepeayd M U3BJICUYCHUS M3 TIOTOKA M MO3BOJISIONINE 00padaThl-
BaTh JaHHBIE Ki1acca Teae(OHHOro HoMepa.

35. Cospnaiite kimacc Point (touka), comeprkaiinii KoopauHaTel Toukd. Co3maiTe Kiacc
Circle (oxpy>XHOCTbB) ITPOU3BOJIHBIN OT Kiacca Point, comgepkariuii 31eMEeHT JaHHBIX pa-
auyc. [Iporpamma nomkHa BRIBOAUTH 00beKT Kitacca Circle B Bune - Llentp = [X; y]; Pa-
amyc =T .

36. Cosnaiite kinacc Shape (popma). Cozmaiite ot Hero mpousBoaHbie Kiaaccel Circle
(oxpysxuocts) u Cylinder(ummunap). Kinace Shape momkeH coaep:kaTh 4UCTO BUPTYallb-
Hyto Qyukiuo printShapeName (nmeuatate umst ¢Gopmbl). Ita QYHKIMS JAODKHA TIe-
peomnpenensIThCcs B KaKI0M IPOU3BOIHOM Kiacce. FiMeHa 0ObeKTOB MPOU3BOIHBIX Kiac-
COB JIOJKHBI BBHIBOJAMTHCS Ha Te4aTh 4Yepe3 yKazaTeslb Ha 0a30BBIM KIacc, TO €CTh MC-
MOJIb30BaTh CBOMCTBA MOJIUMOp(du3Ma.

37. Coznaiite Kjacc CTEK, KOTOPBIM BCTaBJIsSET IEPEMEHHYIO B CTEK U BHITAJIIKHBAET €€.

38. Cozpmaiite xiace Student (Ctynenr). Kitacc momkeH coaepkaTh B 3aKPBITBIX dJIEMEH-
TaxX-JJaHHBIX TIEPEMEHHYI0, KOTOpasi OTBEYAIOT 3a (haMIIINIO CTYJEHTA, IEPEMEHHYIO0, KO-
TOpasi OTBEUYAET 3a UMsI CTYJICHTa, IEPEMEHHYIO, KOTOpasi OTBEYAET 32 HA3BAHUE TPYIIIIBI
B KOTOPOH 00ydaeTcs CTyICHT U NMEPEMEHHYI0, B KOTOPOW XPaHUTCS BO3PACT CTYJICHTA.
B otkpseiToM nHTEpdEiice Kacca JOHKHBI TPUCYTCTBOBATh (DYHKIIUS, KOTOpasi yCTaHAB-
TUBAET 3HAYCHUS JIJISl CTYJeHTa U (QYHKIHS, KOTOpas medaTaeT nH(YOpMaIuioo o CTyICH-
T€.

39. Cozpnatite kimacc MuorowieH (3 crenenn). B kimacce TODKHBI IPUCYTCTBOBATH CIICTYIOIITHC
(bYHKIMY: MTHATTMATIM3AIS MHOTOWICHA, BRIBOJ] Ha SKPaH MHOTOWICHA, TIEperpy>KeHHasl oriepa-
LUST <.
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40. Cozpaiite knacc KomruiekcHoe Yucno. B kiacce 10KHBI IPUCYTCTBOBATH (PYHKIMH, KOTO-
pbI€ TIEPErpy>KaroT CIEAYIOIIHE OTICPAITAH: « + % , « = », « ¥y,

41. Co3paiite kiacc Marpuna u peanu3yite B HeM (DYHKIIUM, OTBEUAIOIIHE 32 CIOKECHHE
MaTpUll, YMHOKEHHUSI MAaTPHUILIbI HA YUCIIO.

IV. MIEPEYEHB JUTEPATYPBI, HEOBXOJIUMOW J1JIs1 OCBOEHUS
JUCLHUATNIUHBI

4.1. OcHoBHAs IUTEpaTypa

1. T'yubko, A.B. IlporpammupoBanue : ydyeOHO-MeToauueckoe mnocobue : [16+] /
A.B. I'yabko ; HoBocuOupckuii rocy1apcTBEeHHbIN TEXHUYECKUH yHUBEepcuTeT. — HoBocH-
oupck : HoBocuOupckuii rocy1apcTBeHHbI TeXHUYECKU yHuBepcuteT, 2019. — 74 c. :
TaOoJI. — Pexum JOCTyIa: 1o MMOIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book view red&book id=576267 (mata oOparmie-
Hus: 01.09.2020). — bubnuorp. B k1. — ISBN 978-5-7782-3961-6. — TekcT : 271I€KTPOHHBIM.
2. TopenoB, C.B. CoBpeMeHHblE TEXHOJOTUA MPOTPAMMUPOBAHUS: pa3padoTKa
Windows-npunoskenuit Ha si3bike C#: yueOHHK JJI CTYJCHTOB, 00 YUYaIOIIMXCS MO JUCIU-
winHe «COBpEeMEHHbIE TEXHOJIOTMM TpPOrpaMMUpOBaHUs», HarpaieHue «[lpukiagnas
unpopmarukay (09.03.03 — ms 6akanaspos, 09.04.03 — st MarucTpoB) : B 2 ToMax :
[16+] / C.B. T'openos ; nox Hayu. pen. I1.b. JIykpsnoa ; ®UHaHCOBBIN YHUBEPCUTET MPU
IIpaBurenbctBe Poccuiickoit @enepanuu. — Mocksa : IIpomereit, 2019. — Tom 1. — 363 c.
150) 8 — Pexxum JOCTyIIA: 10 IMOJIITUCKE. — URL:

httpS //biblioclub.ru/index.php?page=book view red&book id=576037 (mata oOpariie-
Hus: 01.09.2020). — bubmmorp. B k1. — ISBN 978-5-907100-09-1. — TekcT : 2JIeKTPOHHBIM.

4.2. JlonoJIHUTe/ILHAS JINTepaTypa
1. IlpakTUKyM MO aIMUHUCTPUPOBAHUIO MPOTPAMMHOI0 OOECIIeYeHUs: 1ab0paTOPHbBIN
npakTukyMm : [16+] / aBT.-coct. 1.B. An3uHn ; CeBepo-KaBkasckuii dhenepanbHbii YHUBED-
cuteT. — CraBponons : CeBepo-KaBkazckuit @enepanbueiii yauBepcuter (CKOY), 2017.
— 85 C. : WL —  Pexum JOCTyMa: o IIOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book_view red&book id=483755 (mara obpaiie-
Hus: 01.09.2020). — bubnmorp. B kH. — TEKCT : 3JIeKTPOHHBIH.

V. HIEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJEKOMMYHUKALIMOHHOM CETU «MHTEPHET», HEOEXOJUMBbIX
JJIs1 OCBOEHMSA TNCHUIIVINHBI

Ne

Ccpuika Ha HaunmeHnoBaHue pa3padoTku B
nn " . JocTynHoOCTh
HH(}OPMALMOHHBI pecypc 3JIEKTPOHHOM dopme
1. http://edu.ru/ Poccuiickoe o6pa3oBanmue:

denepaibHbIA NOPTAL. CBobGoaHbIi JocTyn
BxJirouaer

CCBbUIKM Ha TIOPTAaJIbl U CalTBI

00pa30BaTEeNIbHBIX  yUpexKJie-
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HUH; rocynapcTBeHHbIE 0Opa-
30BaTelIbHBIC CTAHIAPTHI; HOP-
MATUBHBIC JOKYMCHTbBI; KaTa-
JOT 3KCKYpPCUH W 00y4arommx

IPOrpaMm.
http://citforum.ru/database/osb Wudopmarmonso-
2. d/contents.shtml AQHAJMTUYCCKHE MaTepUAIIbI CB0OOIHBII JOCTYIT

V1. COBPEMEHHBIE TIPO®ECCUOHAJIBHBIE BA3bl JAHHBIX
N NTHOOPMAILIMOHHBIE CITIPABOYHBIE CUCTEMBbI

Perucrpanus uyepes 1060t
YHUBEPCUTETCKHIN KOMITb-
I0TEp.

DNEeKTPOHHO-OUOIOTeUHAS .
B naneneiimem npeno-

- cucrema (ObC
1. | http://www.biblioclub.ru ( ) CTaBJISICTCS HEOTPAHUYCH-
VYHuBepcurerckas OMOIMOTEKA OH- . .
At HBI MHIUBUIYaTHHBIN
JIOCTYTI U3 JIFOO0W TOYKH, B
KOTOPOW UMEETCsI TOCTYI
K cetn MHTEpHET
www.garant.ru o .
2. NHudopmanrionHO-1IpaBoBO mopTanl CBoOoHBIH JoCTYyN

Poccuiickuit nHGOpMaMOHHBIHI 1Op-
3. | www.elibrary.ru TaJl B 00JIaCTH HAYKH, TEXHOJIOTHH, CBOOOAHBIH JOCTYIT
MEIUIUHBI B 00pa30BaHUs

Pocculickast KOMIbIOTEpHAs CIIPAaBOY-
HO-TIpaBOBasi CCTEMa

4. | www.consultant.ru CBOOOAHBIH JOCTYIT

Vil. JUOEH3MOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE
INPOI'PAMMHOE OBECIIEYEHHE

[Ipu peanuzanuu yqe6H0ﬁ JUCIHUININHBI IIPUMEHSIETCS CICAYIOIIEE JTUIIEH3UOHHOE U CBO-
00JIHO pacIpoCTpaHsIeMOe IIPOrpaMMHOE 0OECIICUeHHUE:

- Microsoft Windows;

- Microsoft Office;

- LibreOffice;

— | Jp.

ViIl. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUS,
HEOBXOJAUMBIE UIAA OCYIECTBJIIEHUA OBPA3OBATEJIBHOI'O
IMPOLECCA 11O JMCHUTIJIMHE

VY4eOHble 3aHATHS TPOBOJATCSA B ayAUTOPHUAX, YKOMIJIEKTOBAHHBIX CIICIIUATU3HPO-
BaHHOUW MeOeJbI0, B TOM YHCJI€ CTAIHOHAPHBIMHU WU MTEPEHOCHBIMA TEXHUYECKUMH CPE/I-
cTBaMU 00ydeHHS (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).
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JlabopatopHbie 3aHATHUS, TPYNIOBLIE U UHAUBUYAIbHBIE KOHCYJIbTAIINH, TEKYIAS
U MPOMEXKYTOYHAS aTTeCTAIllMU MPOBOJSITCS B CIECIHAIM3UPOBAHHBIX KJIACCaX, OCHAIIICH-
HBIX aBTOMAaTU3UPOBAHHBIMU PAOOUYMMH MECTAMU C KOMITbIOTEpaMHU.

CamocTosTenbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIIIEHHBIX KOMIBIOTEPHOM
TEXHUKOU C BO3MOXHOCTBIO MOAKIIOUCHUS K ceTu «IHTepHeT» u obecreueHrneM q0CTymna
B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA.
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