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1. ITacnopT ¢oHAA OLIEHOYHBIX CPEACTB

1.1. ObaacTh NpUMeHeHus!

@DOHJ OLEHOYHBIX CPEACTB I IMPOBEACHHHM TEKYIIEro KOHTPOJIS U MPOMENKYTOUHOMN
arrectanuu odyyaromuxcs (nanee — GoHJ OIEHOYHBIX CPEACTB) MPEAHA3HAYCH JJIs1 OLIEHUBAHHS
ypoBHA  ycBoeHUsi ocBoeHMsi aucuuiidibl  OI1.04  OcHOBBI — alrOpuTMHU3AlMU U
IPOTPaMMHUPOBAHUSI OCHOBHOW TMpodeccHoHanbHOM 00pa30BaTeNIbHOW MPOTPAMMBI  CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHusl (Z1ajee — 00pa30BaTEeIbHON MPOrPaMMBbl) IO CIICIIHATIBHOCTH
09.02.07 MudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

Hucuummua  OI1.04 OCHOBBI airOPUTMU3ALMM U MMPOTPAMMUPOBAHUS U3Y4YaETCsl B TEUCHHE
IBYyX cemecTpoB. dopMa aTTECTALUU 10 CEMECTPAM:

Cemectp dopma aTTecTallUH
TPETUH JudbdepennmpoBanHbIii 3a4eT
YETBEPTHIH 3amuTa KypcoBoi padoThl
YEeTBEPTHIN DK3aMeH

@DOH/JT OIIEHOYHBIX CPEJICTB MMO3BOJISET OLIEHUBATDH JOCTIDKEHHE O0OYUAIOIIMMUCS 00IUX U
npogecCHOHAILHBIX KOMIETEHIIH:

Ilepeyenb popMuUpYeMBbIX KOMIIETEHIIUI

OK 1.

A3JIMYHBIM KOHTCKCTaM.

BBI6I/IpaTB CIIOCOOBI peICHUsA 3a1a4 HpO(beCCHOHaHBHOﬁ JACATCIIbBHOCTU ITPUMCHUTCIIBHO K|

JCATCIIBHOCTH.

lcrionb30BaTh COBPEMEHHBIE CPE/ICTBA MIOMCKA, aHAIN3a U MHTEPIIPEeTalul HH(OpMALUU U
OK 2. mH(pOpMalMOHHBIE  TEXHOJIOTMH JUISI  BBINOJHEHUS  3agad  NpodecCHOHATBHOM

OK 4 P heKTUBHO B3aUMO/IEHCTBOBATh U Pa0OTATh B KOJIJIEKTUBE M KOMaHJIE.

OCymIecTBIATh YCTHYIO M HHCbMEHHYIO KOMMYHMKALIMIO Ha TOCYJapCTBEHHOM SI3bIKE
OK 5. |Poccuiickoii @enepanii € Y4eTOM OCOOEHHOCTEH COLMAIbHOTO M KYJIbTYpPHOTO

KOHTEKCTA.
OK 9. [Tonb30BaThCs MpOoECCHOHANBHON JOKYMEHTAlMeN Ha roCy/1apCTBEHHOM M MHOCTPaHHOM
A3BIKAX.
Jluunocmmuuie pe3y1omamol peaiu3ayuu nPoOZPAMMbL 60CHUMAHUSA
[IposiBnsromniA ~ aKTUBHYIO  TIPaXJaHCKYK  MO3ULUI0,  JAeMOHcTpupyromwmii | JIP 2

IIPUBEPKEHHOCTD MTPUHIIMIIAM YECTHOCTH, MOPSA0YHOCTH, OTKPBITOCTH, SKOHOMHUYECKH
aKTUBHBII U y4acTBYIOLIUHN B CTYJ€HYECKOM M TEPPUTOPUATBHOM CAMOYIIPABICHHUH, B
TOM 4YHCJI€ Ha YCJIOBHSIX J10OpPOBOJBYECTBA, MPOAYKTHMBHO B3aWMOJAEUCTBYIOUIMM U
y4YaCTBYIOUIMI B AEATEIHHOCTH OOIIECTBEHHBIX OPraHU3aIMH

JIeMOHCTpUPYIOLIUI IIPUBEPKEHHOCTh K POJHOM KYJIBTYpe, UCTOpUYECKOM mamsatu Ha | JIP 5
OCHOBe J1100BH K PosinHe, ponHOMY Hapoy, Maoi pOAMHE, MPUHITHIO TPAAUIIMOHHBIX
LIEHHOCTEN MHOIOHAaMOHAJILHOro Hapoaa Poccuu;

Oco3Haromuii  NPUOPUTETHYIO IEHHOCTh JIMYHOCTHM  4eNoBeKa; yBaxaromwui | JIP 7
COOCTBEHHYIO U UYXKYIO YHUKAJIbHOCTh B Pa3jMUHBIX CUTYyalHsX, BO BceX GopMax U
BHUAAX NEATCIBHOCTHU,

[Tonp3oBaTbes  mpodeccHoHaIbHOM — JOKyMeHTauuedl Ha rocynapctBeHHoM U | JIP 16

MHOCTpaHHOM si3bIKaX. (B pen. IIpukaza Munnpocsemenust Poccun ot 17.12.2020 N
747)

[IposABIATE IpaXkIaHCKO-NATPUOTHUYECKYIO MO3MIMIO, JEMOHCTPUPOBATh oco3HaHHoe | JIP 17
MOBE/ICHUE HAa OCHOBE TPAJIWILMOHHBIX OOIIEYETOBEUECKUX IEHHOCTEH, MPUMEHATH
CTaHJApThl AHTUKOPPYNIMOHHOrO mnoseieHus: (B pen. Ilpukasza MuHnpocBeuieHus




Poccum ot 17.12.2020 N 747)

TOTOBHOCTb 0Ka3aTh YCIYI'y KaXJIOMY KTO B HEH HYXKIA€TCs.

Hcnonb3oBars 3HAHUSA o ¢dbuHaHCcOBOMI TPaMOTHOCTH, nanuposars | JIP 18
MPEeANPUHUMATEILCKYIO JACSITEILHOCTh B MpodeccruoHanbHoi cdepe. (B pen. [Ipukaza
Munnpocsenienust Poccuu ot 17.12.2020 N 747)

HeobOxomuMocTh camMoo0pa3oBaHus U CTpEeMSIIIUIACS K podeccuonansHoMy passutuio | JIP 19
10 BHIOPAHHOI CIIeMaIbHOCTH.

HNmerr 0a30Byr0 MOATOTOBICHHOCTh K caMoOCTOsITeNbHON pabote mo cBoeit | JIP 20
CIEIMATBHOCTH HAa YPOBHE CHEIMAINCTA C MPO(hECCHOHATLHBIM 00pa30BaHHEM

OTKpPBITOCTH K TEKYIIMM U MEPCIEKTUBHBIM U3MEHEHUSIM B MUpE TpyAa U npodeccuii. JIP 21
AKTHBHO IPUMEHSATH [10JIyYE€HHBIE 3HAHMSI HA IPAKTHKE. JIP 22
[IposaBnsATh HOOPOKENATENBHOCTh K OKPYKAIOIIUM, AEIUKATHOCTh, YyBCTBO TakTa u | JIP 25

B pesynprare wum3yuenus gucummuiiabl  OI1.04  OcHOBBI — anropuTMHU3AIMU U

POrpaMMUPOBAHUS 00yJaroIIuecs AOKHBIL:
ymembw:

- PaszpabaThiBaTh anropuT™Msbl Jisl KOHKPETHBIX 3ajau.

- Hcnonp3oBare mporpaMMsl i Tpa@uuecKoro 0TOOpaskeHMs aarOpUTMOB.
- Omnpenensite CI0XHOCTh padOThI AITOPUTMOB.

- Paborats B cpezie mporpaMMHpOBaHUS.

- Peanu3zoBnIBaTh IIOCTPOCHHLIC AJITOPUTMbBI B BHJAC IIPOrpaMM Ha KOHKPCTHOM A3bIKC

MPOTPaMMUPOBAHHS.
- OdopmiATh KOJ NpOorpaMMbl B COOTBETCTBUH CO CTAHJIAPTOM KOJAUPOBAHMSL.
- BpImosHATE IPOBEPKY, OTIAAKY KOJA IPOTPAMMBI.
3Hamy:

- Ilonsarue AJIrOpUTMHU3ALINH, CBOMCTBaA AJITOPUTMOB, O6H_[I/Ie MNPUHIUIIBI TTOCTPOCHUA

AJITOPUTMOB, OCHOBHBIC AJITOPUTMHUYCCKUC KOHCTPYKIIUU.

- 3BOJ’IIOI_II/II-O A3BIKOB TIIPOrpaMMHUPOBAaHUA, HX KJ'IaCCI/I(l)I/IKaLII/IIO, IIOHATHUC CUCTCMBI

IIPOrpaMMHUPOBAHUS.

- OCHOBHBIE JJIEMEHTHI SI3bIKa, CTPYKTYpY MpOTrpaMMbl, OIEpaTopbl U OIEpaluH,

YIPaBJIAOLINE CTPYKTYPBI, CTPYKTYPBI JaHHBIX, (paiiiibl, KJIACChl MaMATH.
- Ilonmporpammel, cocTaBieHrue OMOINOTEK OAIPOrpaMM

- OOBEKTHO-OPUEHTUPOBAHHYIO MOJENb [POTrPAMMUPOBAHMS, OCHOBHBIE TPUHIUIIBI
00BEKTHO-OPUEHTHUPOBAHHOTO TMPOTPAaMMHUPOBAHUSA Ha MpPHUMEpE aJIrOPUTMHUYECKOTO
A3bIKa: MOHSITHE KJIAacCOB M OOBEKTOB, MX CBOWCTB M METOJOB, WHKANCYISIIMS U

HOJ'II/IMOp(bI/IBMa, HaCJICAOBAaHUA U MEPCONPCIACIICHUS.

1.2. Ilnanupyemble pe3yabTaTbl OCBOCHHS KOMIIETCHIM I

B pesynbprate ocBoeHus nporpammsl aucuuiianesl OI1.04 OcHOBBI airopuTMHU3aLUU U
MIPOrpaMMHUPOBAHUS YUUTHIBAIOTCS IUIAaHUpyeMble pe3yibTarhl ocBoeHus obmux (OK) u

npodeccuonanbubix (I1K) komnerenmuii:

Kon Coaepxanue IInanmpyemblie pe3yJbTaThl OCBOCHUSI KOMIIETeH M
KOMIIeTeHIMii KOMIETEHIINHI
OK 1. BeiOupats  cnocoObl | YMeHusi:  pacrno3HaBaTh —3ajady W/WIKM  mpodieMy B
pereHus 3a1a4 | npoeCCUOHAIbHOM  W/WIM  COLMAIbHOM  KOHTEKCTE;
npodecCHOHANBPHONW | aHAIM3UPOBAaTh 3aJady HW/HiIM TpoOieMy M BBACTATH €&
JeSITENbHOCTH, COCTaBHbIE YACTH; ONPEAEIATh OSTalbl pELICHUs 3ahaul;
NPUMEHHUTENIFHO K | BBIBIIATH U 9PPEKTHBHO HCKATh HHPOPMAIHIO, HEOOXOIUMYIO
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Ppa3IuYHBIM IUIsL pELICHUs 3a0a91 W/WIH TPOOIeMBI;

KOHTEKCTaM COCTaBUTh IUIaH JCWCTBHS;, ONpPEACTUTh HEOOXOIUMBIE
pecypcsr;
BIIaJIETh aKTyalbHBIMU METOAaMHU paboThl B
npodecCHOHANBHOW M CMEXHBIX cdepax; pealn30BaTh
COCTaBJICHHBIH IUIAH; OIEHHBATh PE3YJIbTaT W IOCIEACTBHS
CBOMX JEWCTBHM (CaMOCTOSTENIBHO WM C  ITOMOIIBIO
HACTaBHUKA)
3HaHUA: aKTyalbHBIH NPOPECCHOHAIBHBIA M COLMAIBHBIN
KOHTEKCT, B KOTOPOM TPHUXOAMTCS paboTath W IKHUTh;
OCHOBHBIE MCTOYHUKU MH(OPMAIMH U PECYPCHI AJS pEeIICHUS
3aJad U mpobjeM B NpodecCHOHATBHOM W/HIU COLHaIbHOM
KOHTEKCTE;
QITOPUTMBI BBITOHEHWsI pPadboT B TpodeccHoHaTbHOW U
CMEKHBIX 00JIacTsIX; METOIBI PabOTHl B MPOdecCHOHATbHON U
CMEXHBIX cdepax; CTPYKTypy IUIaHa ISl pelIeHHs 3a/1ad;
MOPSIIOK OLICHKU pe3yIbTaToOB penieHus 3amaq
poecCHOHATBHON ACSITEIBHOCTH

OK 2. OcymiecTBIATh YMeHuUsi: ONpeNeNaTh 3aJayd Jyis IOWCKAa HWH(OPMAINY;
NOWCK, aHaIU3 U | ONPENCIATh  HEOOXOAMMBIE  HCTOYHHMKH  HMH(OpMAaNum;
MHTEPIPETALHIO TUTAHUPOBATH MPOIIECC MOUCKA; CTPYKTYPHUPOBATH MOTydaeMyIo
UHQOPMAIIH, nHPOPMALIMIO; BBIICIATHL HauOolee 3HAYMMOE B IIEpeUHE
HeoOXomuMoi Ui | nHpOpManny;  OLEHHWBAaTh  NPAKTHYECKYIO  3HAYMMOCTh
BBINIOJIHEHHST  3a]a4 | PEe3yJIbTATOB IIOMCKA; OPOPMIISAT PE3yJIbTATHI TOUCKA
npodeccuoHanbHON | 3HAHMSA: HOMEHKJIaTypa HWH(POPMAIMOHHBIX HCTOYHHKOB,
JeSITEITbHOCTH. MPUMEHSIEMBIX B MPOPECCHOHATBHON AEATENFHOCTH; PUEMBI

CTpyKTypupoBaHus wuHpOpMammu; Qopmar  odopmIIeHUS
PE3yJIbTATOB MOMCKA HHPOPMAIUU

OK 4. Pa6orath B | YMeHHUsI: OpraHu30BBIBaTh paboTy KOJJIEKTHBA U KOMAaHIIBL;
KOJIJICKTHBE W | B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOACTBOM, KIMEHTAMHU
KOMaHJIe, B X0JI¢ NPO(heCCHOHAILHOM IS TEIbHOCTH
3¢ PEKTHBHO 3Hanus: MICHXOJIOTHYECKHUE OCHOBBI JEeATeNLHOCTH
B3aUMOJIEWCTBOBATE C | KOJJICKTHBA, IICHUXOJOTHYECKHE OCOOCHHOCTH JIMYHOCTH;
KOJUIETaMH, OCHOBBI IIPOSKTHOM JIESTEIEHOCTH
PYKOBOJICTBOM,

KIIMCHTaMH.

OK 5. OcyuiecTBiIsATh YMeHnusi: TpaMOTHO H3JIaraTh CBOM MBICIH M O(OPMIISATH
YCTHYIO U JOKYMEHTBl 1O  Npo()eCCHOHANBHOM  TeMaTHKe  Ha
MUCEMEHHYIO TOCYJJApCTBEHHOM  SI3BIKE, TMPOSBIATH TOJEPAHTHOCTH B
KOMMYHHKAIIUIO Ha paboueM KOJJICKTHBE
roCyJapCTBEHHOM 3HaHUsA: OCOOCHHOCTH  COLMAJIbHOTO W  KYJIBTYPHOTO
S3BIKE C yYETOM KOHTEKCTa; MpaBuiia oGopMICHHS JOKYMEHTOB U MOCTPOCHUS
ocobeHHoCcTe! YCTHBIX COOOIICHUH.

COILIMANILHOTO U
KYJITYPHOTO
KOHTEKCTA.

OK 0. [Tonb3oBaThcA Ymenus: TIOHUMATh o0mumiA CMBICIT YETKO

po(hecCHOHANFHOM | MPOU3HECEHHBIX BBICKA3bIBAHUN HAa W3BECTHBIC TEMBI

JIOKYMEHTaluen Ha
rOCYIapCTBEHHOM U
WHOCTPAHHOM
SI3BIKAX.

(mpodeccronanpHble U OBITOBBIE), IOHUMATh TEKCTHI Ha
0a3oBble MPOQEeCcCCUOHANTBHBIE TEMBI, Yy4acTBOBAaTh B
JUAJIOTax Ha 3HAKOMbIe oOmMe W TpodeCCHOHATbHBIC
TEMBI; CTPOUTH MPOCTHIE BHICKA3bIBAHUS O ce0e M O CBOEH
npodeccrnoHaTbHOM JIEATENHHOCTH; KpaTKO
000OCHOBBIBaTh U OOBSICHUTH CBOM JIEHCTBUS (TEKyIIUE U
TUIAHUPYEMBIE); TTUCATh IPOCTHIC CBSI3HBIC COOOIIECHUS Ha




3HAKOMBIC
TCMbI

WIM HMHTEpecyomue npodeccuoHalbHbIe

3HAHMA: TPaBWIA TOCTPOSHUS TPOCTBIX U CIOXKHBIX
MPEUIOKEHUI Ha TPOQECCHOHATBHBIC TEMbI, OCHOBHBIC
o0mIeynoTpeOouTenbHbIC TJ1aroJibl (6bITOBaS u
npodeccHoHalIbHAsT JICKCHKA); JEKCHYSCKHH MUHUMYM,
OTHOCSIH_[PIP'ICSI K OIKMCaHN NpCIMETOB, CPCACTB U
MIPOIIECCOB npodecCHOHATBLHON NeSITeITbHOCTH;
OCOOCHHOCTH TIPOU3HOIICHUS; MpaBUia YTEHUS TEKCTOB
poeCCHOHATLHON HANPaBICHHOCTH

1.3. Iloka3aTe/in OLIEHKHU Pe3yJIbTATOB 00y4eHUs

. Pe3syabTaTsl HaumeHoBaHue
Copnepxxanue yueOHoI
00yueHust Bl KOHTPOUISI OLICHOYHOI 0
AMCIUILINHBI (OK, IIK) P cpeacrBa/gopma
KOHTPOJIA
3 cemecTp

Paspen 1. BBegeHue B nporpammupoBaHue

Tema 1.2. Tunsl faHHBIX OK 1 Texymmun [IpoBepka BBIIOJIIHEHUS
OK 2 VHIUBUAYAIBHOTO
OK 4 3a7aHus. Y CTHBIM onpoc.
OK 5
OK9
JIP 19, 20, 21,
22,25
Pasgen 2. OCHOBHbIe KOHCTPYKLUM A3bIKOB NPOrpaMMMUPOBaHUA
Tema 2.1. Onepartopsl A3bIKa OK 1 Texymmin IIpoBepka BBINIOJIIHEHUS
IIPOTPaMMHUPOBAHUS OK 2 VHJVBHTyaJIbHOTO
OK 4 3a7laHus. Y CTHBIM Ompoc.
OK 5
OK9
JIP2,5,16
Temsr 1.1.-2.1 TpomexyTouHbIi JuddepenurpoBaHHbIN
3auer
4 cemecTp
Pasgen 3. OCHOBbI CTPYKTYPHOrO NPOrpamMmmMMUpPOBaHUA
Tema 3.1. Ilponienyps! u OK 1. OK 2, | Texymui IIpoBepka BBIIOJIIHEHUS
byHKIIT OK 4, OK 5, WHIVBUIYATbHOTO
OK 9, 3a/1aHus. Y CTHBIN ONpOC.
JIP 17,18, 19
Tewma 3.2. CtpykTypu3anus B OK 1. OK 2, | Tekymui [IpoBepka BBINOJIHEHUS
[IPOrpaMMUPOBaHUU OK 4, OK 5, WHVBUIyaJIbHOTO
OK 9, 3a7aHus. Y CTHBIN onpoc.
JIP 17,18, 19
Tema 3.3. MogynbsHOE OK 1. OK 2, | Texymuit [IpoBepka BBINOITHEHMS
MPOrpaMMHUPOBAHKE OK 4, OK 35, VHIUBUYATBHOTO




OK 9, 3aJaHus. Y CTHBINA OIpocC.
JIP 17, 18, 19
Paspen 4 CTpyKTypbl AaHHbIX
Tema 4.1 Ykazarenu. OK 1. OK 2, | Texymuit [IpoBepka BbINIOIHEHMS
OK 4, OK 5, WHIUBUYAIBHOTO
OK 9, 3aIaHus.
JIP 7,19, 20
Pasgen 5 O6beKTHO-OpMEeHTUPOBAHHOE NPOrpaMMUpPOBaHUe
Tema 5.1 OcHoBHBIE OK 1. OK 2, | Texymuit [IpoBepka BBIIOJIIHEHUS
MIPUHITATIBI OO BEKTHO- OK 4, OK 5, WHIUBUYJIBHOTO
OPUEHTUPOBAHHOTO OK 9, 3a/1aHus. 3acayliBaHUe
nporpammupoBanus (OOIT) JP2,5,7 coobmenuit. [IpoBepka
MIPE3CHTALINN
Tewma 5.2 UnTerpupoBanHas OK 1. OK 2, | Tekymuii [IpoBepka BBINIOTHEHUS
cpena pa3paboTdrKa OK 4, OK 5, WHIBUIYAILHOTO
OK 9, 3a7aHus. Y CTHBIN onpoc.
JIP 18-25
Tema 5.3. BusyansHoe OK 1. OK 2, | Texymui IIpoBepka BBIIOJIHEHUS
COOBITHITHO-YIIPABIIIEMOE OK 4, OK 5, VHIUBUIYAIBHOTO
[IPOrPaMMUPOBAHUE OK 9, 3a/1aHMs. Y CTHBIN OMpOC.
JIP 18-25
Tema 5.4 PazpaboTka OK 1. OK 2, | Tekywmuii [IpoBepka BBINIOTHEHUS
OKOHHOTO IIPWJIOKECHUS OK 4, OK 5, VH/JVBHIyaJIbHOTO
OK 9, 3a7aHus. Y CTHBIN onpoc.
JIP 18-25
Tema 5.5 Dransl pa3paboTku OK 1. OK 2, | Texymui IIpoBepka BBINIOJIHEHUS
MPUIIOKEHU I OK 4, OK 5, VHIUBUIYAIBHOTO
OK 9, 3aaHus. Y CTHBIN OIpoc.
JIP 18-25
Tema 5.6 Uepapxust kinaccos. OK 1. OK 2, | Texyuwuit [IpoBepka BbINOTHEHMS
OK 4, OK 5, VHIUBUAYAIBHOTO
OK 9, 3a/1aHus. Y CTHBIN OMPOC.
JIP 18-25
Tewmsr 3.1.- 5.6 TpomesxyToumbiii 3amuTa KypcoBOi pabOTHI
DK3aMeH

CucreMa KOHTPOJIS U OLIEHKH Pe3yJIbTATOB OCBOCHUS YMEHUI U YCBOCHUS 3HAHUM

B cootrBerctBum ¢ yueOHbIM mmmaHoM mo guctumuinHe OI1.04 OcHOBBI alropuTMHU3AlMU U
MPOrPAMMHUPOBAHUS MPEIYCMOTPEH TEKYIIMA KOHTPOJb BO BpeMs MPOBEACHUA 3aHATUA U
MPOMEXYTOUHasi arrecTanus B gopme AudGepeHIUPOBAHHOTO 3aueTa MW dK3aMeHa C BBICTABIICHHUEM
WTOTOBOM OIIEHKH 3a BECH KYypC.

2. 3agaHus 119 KOHTPOJISA M OLlEHKH Pe3yJIbTaTOB
2.1. 3axanus I TeKyLIero KOHTPOJIst
Tema 1.2. Tunbel JaHHBIX

KommuiekT 3an1a4 « BeruucianresbHbie 3a1a4n (MaTeMaTHKA, PU3NKA)»
3anucath BbIpakeHHs 110 GpopMyJie (Bce MepeMeHHbIe MPUHUMAIOT AeHCTBUTEIbHBIC 3HAUCHUS):
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CocraBbTe AITOPUTMBI JIA CIICAYIOIHNX 3a1a4:

1
2
3.
4.
5
6

10.

11.

. laHo paccrosiHue B caHTUMeTpax. HailiTh 4ncio MoiaHbeIX METPOB B HEM.

Jlana macca B kunorpammax. HalTu 4nciio mosHbIX HEHTHEPOB B HEW.

[ana macca B kunorpammax. HaliTu 4nciio moHbIX TOHH B HEM.

Jlano paccrosinue B MeTpax. HailTh 4ncio nMoiaHbIX KUJIOMETPOB B HEM.

C HekoTtoporo MmoMmeHTa nponuio 234 nus. CKOIbKO NOJIHBIX HEJIEIb MPOLUIO 32 3TOT HEPUOL?

C Hauana cyToK mpomuuio n cekyHa. OnpeneauTs CKOIBKO MOJHBIX YaCOB MPOIILJIO ¢ Hayaia
CYTOK.

C Hauana cyTok nmpomuuio n cekyH. OnpeneauTs CKOIbKO MOJHBIX MUHYT MPOIIJIO ¢ Hayaia
OuepeHOro yaca.

C Hauana cyToK mpomuuio n cekyH . OnpeneanuTh CKOIbKO MOJHBIX CEKYH/T MPOIIIO ¢ Havana
OYepeHON MUHYTHI.

Jlan npstmoyronbHHUK ¢ pazmepamu 543x130 mm. CkonbKo KBagpaToB co cTopoHOHM 130 MM
MOXHO OTpe3aTh OT HETro?

Hano nenoe uncno k (1 <k <365). [IpucBouts 11€710YNCIIEHHON BeTWYUHE n 3HaveHue 1, 2, ..., 6
win 0 B 3aBUCHMOCTH OT TOTO, Ha KaKoii JIeHb HeJlenu (IOHEENbHUK, BTOPHHK, ..., CYOOOTY WiH
BOCKPECEHBE) MIPUXOIUTCS K-1 1eHb ro/1a, B KOTOPOM | sSTHBaps MOHECIbHIK.

Hano nenoe uncno k (1 <k <365). [IpucBouTh 11e10YUCIEHHON BETUYNHE N 3Ha4eHue 1, 2, ..., 6
nnu O B 3aBUCUMOCTH OT TOTO, HA KaKOU JICHb HeNleH (MIOHeIeTbHUK, BTOPHHUK, ..., CYO0OTY WiIH
BOCKpECEHbe) mpuxoautcs k-t 1eHb roja, B KOTOpoM | SsHBapsi BTOPHHK.
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12. C mayana 1990 roga mo HEKOTOPBIN ACHB MPOILIO n MecsIeB U 2 aus. [IpucBouth
[ICJIOYNCIICHHON BEeJIMUMHE X 3HaueHue 1, 2, ..., 11 unm 12 B 3aBECUMOCTH OT TOT'0, KAKHM
MecsIeM (sTHBapeM, peBpalieM U T. I1.) SBIISIETCS MECSI] 3TOTO JIHS.

Tema 2.1. Oneparopsl si3blKa NPOrPAMMHMPOBAHUS

CocraBbTe porpamMmsl JJi CJICAYIOIUX 3a4a4:

N e

~No

«IIpocmetiwue ancopummoly
A

BbruncnuTh, Kakoil MPOLIEHT COCTaBIsAET unucio A ot yucia B.
3ajaHbl KOOPAUHATHI TPEX BEPUIMH TpeyroiabHuka. Haiitu ero nepumerp.
Jlanbl N1Ba ACWCTBUTENBHBIX uucia. Hailtm cpemHee apudMeTHUECKOE 3THUX YHUCEN U CpEIHee
F€OMETPUUYECKOE UX MOJYJICH.
BbruncnuTh 3HaueHNE BbIpaXeHUs 110 GopMyJie:

x+y_xy—l2 b) x*y+ y

y+1 34+x Yy X

2 3

Hana muaa pedpa xyba. Haiftu momanp rpaHd, TUIONIAAb MTOJHOW MMOBEPXHOCTH U 00BEM ITOTO
KyoOa.
Onpenenuts NEpUMETp NPaBUIBLHOTO N-YIOJIbHUKA, OIMCAHHOTO OKOJIO OKPYKHOCTH pajnyca r.
BoruncnuTh AIMHY OKPYXHOCTH U ILIOIIA/Ib Kpyra OJJHOTO U TOTO K€ 3aJJaHHOro paguyca R.
Haiitu cymmy uneHOB apu(METHUECKOM TNIPOTPECCHH, €CIM HU3BECTHBI €€ TMEPBbI WIEH,
3HaAMEHATENb U YHCIIO YJIEHOB MPOrPECCUH.
KaMmeHHbI# yrois NOrpy3wiIv B BaroH ¢ BBICOTOM h M., [uimHON a M., mmupuHOH b M. CKOJIBKO TOHH
yTJIS OTPY3WIIH, €CI yAeabHbIHN Bec yriis 1.3 T/ky0. m?

10. KopoBa cbenaet B CyTkH X KT TPaBbl, TAaCTOUITHBIA CE30H B HaIeH o0nacTu ymutes B cpeadeM 150

CYTOK, MpPUMEpPHas ypoKaWHOCTh MacTOMIIHBIX KynbTyp 250 1y/ra. KakoBa miomans macrouiia,
HeoOXouMast ISl OJJHOM KOPOBHI HA MAaCTOMIIHBIN CE30H?

11. BbuucnuTh NepUMETp U IJIOLIA1b IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 110 AJTMHAM JBYX KaTeToB a u b.
12. CoctaBuTh mporpamMMmy BBIUHCIIEHUS 00beMa MWIMHIPA U KOHYCa, KOTOPbIE MMEIOT OAMHAKOBYIO

BbIcOTY H 1 onrHakoBbIi paguyc ocHOBaHuS R.

13. Jlana cTopoHa paBHOCTOPOHHEIO TPEyrojbHUKa. HalTH Iiomaab 3TOr0 TPEYrojdbHUKA, PaJAyChl

BIIMCAHHOW U ONMCAaHHON OKPYKHOCTEH.

14. Haiitu niomaap KoJiblla, BHYTPEHHUI pauyc KOTOPOTrO paBeH I, a BHEIIHUN — 33JJaHHOMY YHCITY

R(R>r).

15. BoasHoil mayk cTpouUT B BOJE BO3AYIIHBIN JOMUK, MEPEHOCS Ha JIallKax W Ha OpIOIIKE MYy3bIPbKU

w

aTMOC(epHOro BO3/7yXa, W MOMeNIas UX MO Kynosl mayTHHbl. CKOJIBKO PEeHCOB HYXHO ClenaTh
Mayky, 4ToObl MOCTPOUTH JOMHUK 00beMOM A KyO. cM., eclid KaxIplii pa3 oH Oeper B kyO.
MUJUIIMETPOB BO3IyXa.

B
JI71s1 331aHHOTO A BBIYHMCIIMTD PUHAIJICKAIINN HHTEPBATY (T, 27) KOpEeHb YpaBHEHUS
In(ctgx -1) = a
Cwmemano al nutpoB Bojbl TemnepaTypsl tl ¢ a2 auTpamu Bojbl Temneparypsl t2. Halitu o0bEM 1
TemIeparypy oopa3oBaBIIeiicsi CMECH.
TpeyronpHUK 3aJ1aH JUIMHAMU CTOPOH. HaliTh paguychl BIIMCaHHON U OIMMCAaHHOM OKPYKHOCTEH.
3amaHbl KOOPIMHATHI TPEX BEpLIMH TpeyroiapHuka (x1, yl), (x2, y2), (x3, y3). Haiitu ero nepumerp
U TUIOLIA/Ib.
CocTaBuTh porpamMmy JJIsl BBIUUCIIEHUS IIYTH, IIPOIIEHHOTO JIOAKOM, €CIIM €€ CKOPOCTh B CTOSYEHN
Bozie Vo KM/4, CKOPOCTb T€YEHUS PEKH V1 KM/4, BpeMsl ABHKEHMsI 110 03epy to 4, a IPOTHB TEUCHUS
pexku — 1 4.
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o

Tpu conporusnenus Ri, Rz, R3 coennnensl napamiensHo. Haliqute conpoTHBIEHUE COETUHEHUS.

7. TpeyroapHUK 3aJaH BEJIMYMHAMH CBOUX YIJIOB M PaJMyCOM OINHCAHHOM OKpykHOcTH. Haiitu

CTOPOHBI TPEYTOJIbHUKA.

C
Haiitu (B rpagycax) Bce yria TpeyrojibHHKa CO CTOPOHAMH a, b, C.
2. Tekyuee mokazaHue 3JEKTPOHHBIX 4acoB: m 4acoB, n MUHYT U k cekyna. Kakoe Bpems Oyayr
IIOKAa3bIBaTh Yachl YEpE3 p 4  MUH U T ¢?

3. Ilyctp k- memoe ot 1 1o 365. [IpucBouTh 11€5101 ITepeMeHHON n 3HaueHue 1, 2, ..., 7 B 3aBUCUMOCTH

OT TOTO, Ha KaKOW JeHb HeAenH (MOHENCNIbHUK, ..., BOCKPECEHbE) MPHUXOIUTCA k- bl JeHb He
BHUCOKOCHOI'O T0/la, B KOTOPOM JieHb HeJenu 1 siHBaps BBOJAUTCA C KJIABUATYphbl (Hampumep,
MOHEACIbHUK —1, BTOPHUK —2 U T.1.).
CocraBuTh IporpamMmy nepeBoa paiuaHHON MEpHI yIila B TpafyChbl, MUHYTHI U CEKYH/BI.
Omnpenenuts h -mogHOE KOJMYECTBO YaCOB M M- MOJHOE KOJIMYECTBO MUHYT, MPOILIEAIINX OT Hayaua
CYTOK JI0 TOTO MOMEHTA, KOI'/la 4acoBasl CTpeJIKa oBepHyJack Ha F rpamycos.

[lo m3BecTHBIM TpeM BeplIMHaM npsMoyroibHuka (x1, yl), (x2, y2), (x3, y3) HaliTU KOOPAUHATHI

YETBEPTOU BEPLIMHBI.

=

ok~

Ycnosnwiii onepamop.

A

1. Jansl Tpu [nedcTBUTENbHBIE 4YKcla. Bo3BecTw B KBagpaT Te€ U3 HHUX, 3HAUEHUS KOTOPBIX
HEOTPHIIATENILHBI, i B YETBEPTYIO CTENICHD - OTPULIATEIILHBIC.

2. Jlanbl nBe Touku A(X1,Y1) U B(X2,Y2). CocTaBUTh aJIrOPUTM, ONPEACISIONINKN, KOTOpas U3 TOUYCK
HAXOAUTCS OMKe K Hayay KOOpIUHAT.

3. Jlauwel nBa yrma tpeyroiibHHUKa (B Trpamycax). OnpenenuTb, CyHIECTBYET JH TaKOH TpeyroJbHHK.
Ecnu na, To Oyaer au OH MpsIMOYTOJIbHBIM.

4. ]Jlaubl neHCTBUTENbHBIE YHMCIA X M Y HE PaBHble JPYr Apyry. MeHbllee U3 3THX JBYX 4YHCEI
3aMEHUTH UX MOJIyCYMMOH, a OoJIbIIee - UX YBOCHHBIM IPOU3BEICHUEM.

5. Ha mnockoctn XOY 3agaHa CBOMMH KOOpAMHATAaMH Touka A. YKa3aTb, IJle OHA PacloIOKeHa: Ha
KaKOM OCH HMJIM B KAKOM YETBEPTH.

6. [anbl nensle yucaa m, n. Eciu yncna He paBHBI, TO 3aMEHHUTh KaXKJ0€ U3 HUX OJHUM U TEM XK€
YHCIIOM, PaBHBIM OOJIBIIIEMY U3 UCXOIHBIX, a €CIIM PAaBHBI, TO 3aMEHHUTH YHCIIA HYJISIMH.

7. ano tpex3HauyHoe yucio N. [IpoBeputs, OyzaeT 1 cymma ero nu@p 4eTHbIM YHCIIOM.

8. OmpenenuTs, paBeH JIK KBaIpaT 33IaHHOTO TPEX3HAYHOTO YHCiIa KyOy CyMMBI ITU(pP 3TOTO YUCIIa.

9. OmnpenenuTts, ABaseTCs U 1es10€ Yicao N 4eTHBIM JIBy3HAUHBIM YHCIIOM.

10. OnpenenuTp, SABISETCS JIM TPEYTOJIBHUK CO CTOPOHAMH a, b, C pABHOCTOPOHHUM.

11. Onpenenuts, ABISETCS JIU TPEYTOJIBHUK CO CTOPOHAMH a, 6, C paBHOOEIPEHHBIM.

12. Onpenenuth, UMEETCS U CPEeIU 4YUCeN a, b, ¢ XOTs OBl OJHA Mapa B3aUMHO TPOTHUBOIIOJIOKHBIX
qucel.

13. IMoacunTaTh KOMMYECTBO OTPUIIATEIBHBIX YHCEN CPEH YUCET m, N, p.

14. Yucna a u b BeIpaXaroT JUIMHBI KATETOB OJTHOTO MPSIMOYTOJILHOTO TPEYTOJIbHUKA, a ¢ U d— Jpyroro.
OnpenenuTp, SIBISIOTCS JIA 3TH TPEYTOJIBHUKH MOIOOHBIMHU.

15. Onpenenutpb, AeTUTEIEM KaKHX YUCEN M, N, P SBJISIETCS YUCIIO a.

16. JlaHBI TpU CTOPOHBI OJHOTO M TPHU CTOPOHBI IPYTrOro TpeyroibHHKA. OmpenenuTs, OyAyT JH 3TH
TPEYTrOoJbHUKU PAaBHOBEIMKUMH, T.€. UMEIOT JIU OHU paBHBIE TUIOLIA/IH.

17. I'py30Boii aBTOMOOWMIIb BBIEXQJI U3 OJTHOTO TOPOJa B APYrol CO CKOpOoCcThi0 Vi KM/4. Uepe3 t u B
3TOM K€ HaNpaBJICHWU BbIEXaJ JIETKOBOW aBTOMOOMIIb CO CKOpOCThi0 V2 km/4. CoOCTaBHUTH
MIPOrpaMMy, OMPeNENsIONIYI0, JOTOHUT JIM JIETKOBOM aBTOMOOWJIL TPY30BOM depes t1 U Iociie CBOETO
BbIE3/1A.

18. [epepacnpenenuTh 3HAYEHUS TMEPEMEHHBIX X M Yy TaK, 4TOOBI B X OKa3aJoCh OOJbIIEe M3 ITHX
3HAYEHUI, a B y— MEHBbIIIEE.

19. Onpenenuth NpaBUIBLHOCTH JATHI, BBEIEHHOH C KJIaBUATYphI (yrciao — ot 1 no 31, mecan —ort 1 1o
12). Eciu BBeJICHBI HEKOPPEKTHBIE TaHHBIE, TO COOOIIUTH 00 ATOM.
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B

1. Onpenenuth, NPUHAMICKHUT JU TOUka ¢ KoopAauHaTamMu (X,Y) OpsIMOYTOJBHHUKY C KOOpAWHATAMU
(x1,y2), (x1, y2).

2. Hammcars IIporpaMmMy HaxXOKIACHUSA CYMMBbI OOJIBIIIETO Y MEHBIILIETO U3 3 YUCEIL.

3. Hammcare mnporpamMmy, pacrno3HAloOIIyl0 IO JJMHAM CTOPOH CpPEOH BCEX TPEYTOJbHUKOB
psSIMOYTOJbHBIE. ECiin TakoBBIX HET, TO BEIYMCIUTH BeaHuuHy yria C.

4. Jlanwl Tpu uucna a, b, c. Onpenenuts, kakoe 13 HUX paBHo d. Ecnu HU oxHO HE paBHO d, TO HAWTH
max(d — a, d—b, d—¢).

5. Ha ocu OX pacrosioxkeHsl TpU TOUKH a, b, ¢. OnpenennTh, Kakas U3 TOUeK b, ¢ pacroiokeHa Oimke
K a.

6. Man kpyr paauyca r. OnpenenuTh: HOMECTUTCS JIM PAaBUIIBHBIA TPEYTOJBbHUK CO CTOPOHOHU a B 3TOM
Kpyre.
7. 3apanbl pa3mepsl A, B npsimoyronbHoro orsepctus u pasMepsl X, Y, Z xupnuua. OnpenenuTs,

IPOMIET JIM KUPIIUY Yepe3 OTBEPCTHE.

8. CocraBuTh IpOTrpaMMy, KOTOpast poBepsiia Obl, HE MPUBOAUT JIM CYMMHPOBAHHE JIBYX IEJIBIX YHCEI
A u B x nepenonnenuto. Eciiu 6yzaer nepenojHeHue, To COOOUIUTh 00 3TOM, MHa4Ye BHIBECTH CYMMY
ATUX YHCEIL.

9. Haubr uerhipe Touku A(X1, yl), B(x2, y2), C(x3, y3), D(x4,y4). Onpenenuth, OyayT 1 OHH
BEpIIMHAMU NapauIeIorpaMMa.

10. [ausbl neiictBuTenbHbIe uncia a, b, ¢ (a > 0). [TomHOCTRIO HcCneOBaTh OMKBAIPATHOE YpaBHEHHE
ax* + bx® + ¢ = 0, T.e. ecu ACHCTBUTEIbHBIX KOpHEH HET, TO OJDKHO OBITh BBIJIAHO COOOIIEHHE 00
9TOM, MHAa4Ye HAWTH JBE Mapbl PaBHBIX KOPHEHW, JABAa pa3IMYHBIX KOPHS MM YEThIpE Pa3IMUHBIX
KOPHSL.

11. Hanmcate mporpammy, omnpenenstomyto, oyayr au npsmble AiX+B1Y+C1=0 u AxX+B2Y+C2=0
NepIeHAUKYISIpHBL. ECiii HeT, TO HAlTH YroJ MeX Ty HUMH.

12. HanncaTh nporpaMmy pelieHus CUCTEMBbl JIMHEHHBIX YpaBHEHUN
A1 X+B1Y+C1=0
AxX+BoY+(C2=0

13. HaiiTi KoOpAMHATHI TOUEK mepecedeHus npsamoi y = kx +b u okpyxnocTr pamuyca R ¢ nientpom B
Hayaje KOOpAMHAT. B KakuMX KOOpAMHATHBIX YETBEPTAX HAXOJATCS TOUKM mepeceueHus? Ecmum
TOYEK MEepPECeUeHus] HEeT WU MpsiMasi KacaeTcsl OKPY>KHOCTH, BbIAATh COOTBETCTBYIOIIEE COOOIIEHHUE.

14. Tlone maxmMaTHOM IOCKM OIpenenseTcss Mapoil HaTypaJbHBIX YHCEN, KaXI0€ U3 KOTOPhIX HE
MIPEBOCXOJIUT BOCBMU: IMEPBOE UUCIO - HOMEP BEpPTUKAIU (MIPU CUETE clieBa Ha IMpaBo), BTOPOE
YHCII0 - HOMEp FOpU30HTaNN (TIpU cueTe CHU3Y BBepx)./laHbl HaTypanbHble yncna k, e, m, n kaxaoe
13 KOTOPBIX HE MPEBOCXOANUT BOChbMU. Tpedyercs:

@) BBIACHUTSH SABIIsIOTCS i T1ouis (K, €) 1 (m, n) MoasiMH OJTHOTO 11BETa?

b) BBISICHUTB, MOXKHO Ji ¢ oA (K, €) OJJHMM XOJIOM JIaJIbU MONacTh Ha moje (m, n). Eciu Her,
TO BBIACHUTH, KaK 3TO MOXHO CJeJIaTh 3a JBa Xoja (yka3aTb IoJie, Ha KOTOPOE MPUBOAUT
NEPBBIN XOJ).

15. IIpsAMOYTONBHUK, CTOPOHBI KOTOPOT'O MapauIeIbHbI OCAM KOOpAUHAT, Oy/ieM 337aBaTh KOOpAUHATAM
€ro JIEBOT'O HM)KHETO U MPABOT0 BEPXHEIO YIUIOB. 3aauM JBa Takux npsmoyrojabHuka [Ipl u I1p2.
Omnpenenutsd IIOMmMAAL TOM yactu npsaMoyronbHuka IIpl, koropas He Bxomut B IIp2. Anroputm
JIOJKEeH OBITh MTPUTOJIEH AJIS BCEX BApUAHTOB PACIOIOKEHUS MPSIMOYTOJIbHUKOB.

Huxnot
A
1. [ana mocnemoBarenbHOCTh 3 N BemecTBeHHBIX uncen. [lepBoe YrcIio B MOCIIeI0BATEILHOCTH
HedeTHoe. HaliTu cyMMy BceX MAYIINX MOAPS B HaYalle TOCIEA0BATeIbHOCTH HEUETHBIX YHUCE.
VY CI0BHBIN OIIepaTop HE UCIOJIB30BAaTh.
Jano gucio a (1<a<=1,5). U3 uncen 1+1/2, 1+1/3, ... HameyaraTh T€, KOTOPbIE HE MEHBIIIE A.
3. JaHo BemecTBeHHOE unciio . Haiitu Takoe Haumensbiee N, yto 1+1/2+1/3+...+1/n >a.

N
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b)

10.
11.
12.
13.
14.

12

BoisscHuTb, sIBASIETCS JIM 3aJaHHOE YUCIIO M YWIEHOM F€OMETPUUYECKON MPOTrPECCUU, EPBBIN WICH
KOTOpOi1 paBeH (, a 3HaMeHaTesb - Z.

BhIsSICHUTB, SIBIISIETCS JTH 32/IaHHOE YUCIIO N WICHOM apu(METHIECKON MTPOrPeCCHH, IIEPBhI YICH
KOTOpoii paseH T, a mar —S.

CocrtaBuTh MpOrpaMmy BeIUUCIeHHs 3HaueHu ¢pyHkuuu F(X) Ha otpeske [a, b] ¢ marom h.
Pe3ybTaT npeacraButh B B TaOIUIIBL, IEPBBIN CTONIOCI KOTOPOU — 3HAUEHHUS apryMEHTa, BTOPOi
— COOTBETCTBYIOIIEE 3HAUCHUE (DYHKIUU:

F(X)=x-sin X

F(x)= sin(x)+tg(x)

W3Becten akropuain uyrcia N. Haiitu 310 uncio (hakropuan yncia paBed 1%2%3*, . *n).
I'paxmanun 1 MapTa oTKpbLT cueT B Oanke, BiIoxuB 1000py0. Uepes kKakaplid MecsI] pa3Mep BKIaaa
yBenu4uuBaeTcs Ha 2% OT uMeronencss cymmsal. OnpeneanTs 3a Kakoil Mecsl BeITuYruHa
©KEeMECSYHOTO YBEIHUCHUs BKIIaaa npeBbicut 30 pyo.

3agymano HekoTopoe 4rcio X (x < 100). M3BectHbl uncia K, M, N— OCTaTKH OT JCICHHUS 3TOTO
ypcia Ha 3, 5, 7. Haiitu X.

CocTaBuTh MporpamMmy, ONpeAesSIoNlyl0 B KAKOM U3 ABYX 33/IaHHBIX YKcel 0ombIie nudp.

Jano natypansHoe unciio N. Halltu cymmy nepBoi v nocienHen nudpel 3Toro yucnia.

Jlanbl HATypasbHbIe uncia n, k. [IpoBepuTh, eCTh JIM B 3amicH uncna nk mudpa m.

Haiitu HanOounbiyto nudpy B 3anucu JaHHOTO HATypaJbHOTO YHCIIA.

Hano HatypansHoe yucio N. [IoMeHsTh nopsiiok cieqoBanus HUQp B ’TOM YKcIIe Ha 0OpaTHBIM.

B
JlaHo HATypaJlbHOE YUCIIO N. BBISICHUTH, MOYKHO JIA TIPEJICTABUTH N! B BUC MPOU3BEACHUS TPEX
[OCJIeIOBATENbHBIX IEIBbIX yncel. PakTopual ynucia paBeH N1=1%2%3%*_  *n),
HaiiTi Bce nmpocThie HeCOKpaTHMBbIE Ipo0H, 3aKiTtoucHHbIe MeX Ty 0 U 1, 3HAaMeHATeTn KOTOPBIX HE
MPEBBIIAIOT N (IPOOk 3a7aeTCsl IBYMS HATYPaTbHBIMH YUCIAMU - YACITUTENIEM 1 3HAMEHATEIIEM).
Honroxurens (Bo3pacT He MeHee 100 meT) oOHapy KUl OJTHAXK/IBI, YTO €CITU K CyMMe KBaIpaToB
u@p ero Bo3pacrta MpuOABUTH YUCIIO JHS €0 POXKACHUS, TO KaK pa3 MOJIYIUTCS €ro Bo3pacT.
CKOJIBKO JIET 10T OKUTEN0?
Jlano HaTypanbHOe Yyucio n. Beibpocuts u3 3anucu yrcna n mudpsl 0 1 5, 0CTaBUB MPEKHUM
MopsiIoK ocTanbHbIX Udp. Hampumep, uz uncna 59015509 nomxuo momyuutbest 919.
PaccmoTpum HekoTOpOe HaTypaibHOE YUCIO n. Eciiu 3T0- He MaauHAPOM, TO U3MEHUM MOPSAI0K
ero mudp Ha OOpaTHBIA M CIOXHM HCXOJHOE YHCIIO C MOJy4YUBIIMMCS. Ecim cymma- He
MATUHIPOM, TO HaJ HUM MOBTOPSIETCS T€ )K€ JCHCTBUS U T.J., TOKAa HE TOJYYUTCS MaTHHAPOM.
JIo HAacCTOSIIEr0 BpPEMEHH HEM3BECTHO, 3aBEPIIACTCS JIM STOT IMPOIECC IS JF000TO HATypallbHOTO
yrcna n. Jlanel HaTypanpHble urcna N,m. [IpoBepuTh, BepHO JU, YTO IS N MPOIIECC 3aBepIIaeTCs
He Mo3JHee, 9YeM T10CIe M TaKuX JeHCTBHUH.
VY ryceii u kponukoB BMecTe 64 nambl. CKOIBKO MOTJIO OBITH KPOJIMKOB U Tyceil (yKa3aTh BCe
COYETaHMsI, KOTOPHIC BO3MOXHBI)?
JlaHo HaTypalbHOE YUCIO N. BBISICHUTH, MOXKHO JIM IPEJICTABUTH ! B BUIE MIPOU3BEACHUS TPEX
MOCJIC0BATEIBHBIX IIEITBIX YHCE.
Jlormdeckoit mepeMeHHOM t MPUCBOUTH 3HaYeHHE true uiK false B 3aBUCIMOCTH OT TOTO, SIBISETCS
HaTypaJIbHOE YUCIO K cTeneHbio 3 Uil HeT.

OonomepHvle (MUHeliHble) MACCUBDI.

1.

A
Jlan MaccuB IEeHCTBUTENBHBIX YMCE. 3aMEHHUTH BCE €T0 DJIEMEHTHI, OOJIBIITNE JAHHOTO Z, STUM
yucioM. [logcuntars KOIMYECTBO 3aMEH.
Jlan MaccuB neHCTBUTENBHBIX uncen. [logcunTaTh, CKOBKO B HEM OTPUIIATEILHBIX,
ITOJIOKUTEIBHBIX U HYJIEBBIX JJIEMEHTOB.
Poct N yueHHKOB Kj1acca mpeicTaBlieH B BUJI€ MacCHBa. POCT MaJIbuMKOB YCIOBHO 3a7aH
OTPULIATEIBbHBIMY YK CcIIaMU. ONpeaeNuTh CPEJHUN POCT MATbYMKOB U CPEHUM POCT JI€BOYEK.
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HaiiTi 4ncio aeMeHTOB MaccrBa, KOTOPBIE OOJIBIIIE CBOUX «COCEICH», T.€. MPEIIIECTBYIOMIETO 1
MOCJICTYFOIIIETO.

JlaH MaccuB IENIbIX YKCell. BrIBeCTH Ha meyaTh TOJIBKO T€ YMCIIA, JUIsl KOTOPBIX ai >=i.

Jlan maccuB. BriBecT Ha KpaH CHavyajia HEOTPHUIIATEIbHBIC AJIEMEHTHI MacCUBA, TOTOM
OTpUIATEIILHBIC.

W3BecTHBI TaHHBIC O KOJIMYECTBE OCA/IKOB, BBHIMIABIINX 32 KAKIBIN JIeHh Mecsia. BepHo mu, 4yTo
ocaJkoB He Obu1o 10 nHein?

JlaHa TOCIIeI0BATEILHOCTD IIEITBIX ITOJIOKUTENLHBIX Yyucel. HallTi mpon3BeieHne TOIBKO TeX
qrcell, KOTopbie Ooubiie 3aganHoro yrcia M. Eciii Takux HeT, TO BBIIaTh COOOIIEHUE 00 3TOM.
JlaHbI HATYpaJbHBIC YUCIIA a1, d2, ...8n. YKA3aTh T€, y KOTOPBIX OCTATOK OT JelieHus Ha M paBeH L
(0<=L <=M-1).

B 3amaHHOM OTHOMEPHOM MacCHBE IIOMEHSTh MECTaAMHU COCEIITHUE FIIEMEHTHI, CTOSIIIIUE Ha YETHBIX
MeCTaxX, C 3JIEMEHTAMH, CTOSIIIUMHU Ha HEYETHBIX MECTaX.

B omHOMepHOM MaccuBe: B epBbIX N 2JIEMEHTaX Pa3MElICHbI 3HAUCHHS apryMEHTa, B CIICAYIOIIHX
N- cooTBeTCTBYIOIMME UM 3Ha4YeHUS (PyHKIIMK. HareuaTath 3716MEHTHI 3TOTO MacCHUBa B BHJIE IBYX
napajuieNbHBIX CTOJIOLOB (ApryMEHT U 3HaueHHEe QYHKIUN).

[TpuroaHOCTH IeTanu OICHUBACTCS 10 pa3Mepy B, KOTOPHIH TOJKEH COOTBETCTBOBATH HHTEPBATY
A-b, A+b. Onpenenutb, UMEIOTCS Jin B maptuu u3 N aeraneit OpakoBanubie. Eciu aa, To
MOJICYUTATH UX KOJIMIECTBO, HHAYE BBIATh OTPHUIIATEIHHBINA OTBET.

Jlana rmocnenoBaTeaIbHOCTh IEHCTBUTENBHBIX YUCEN a1, 2, ...an. YKa3aTh T €€ 3JICMEHTBI, KOTOpPbIC
MPHUHAISKAT OTPE3Ky [a,b].

JlaH 1IeTOYnCIICHHBIA MacCUB pa3MepHOCTHU 1. HaneuaTarh Te ero 3JIeMEeHThI, UHIEKChI KOTOPBIX
SIBJISIFOTCSA cTernensmu nBoiiku (1,2,4,8,16,...).

JlaH MaccuB TEIbIX YUCEIl. BBIACHUTH BEPHO JIK, YTO CyMMa AJIEMEHTOB, KOTOpbie Oosbiie 20,
npessimaer 100.

B
ITocnenoBarenbHOCTS a1, 82, ...An COCTOUT U3 HyJeH 1 eauHuL. [TocTaBuTh B Ha4yano 3Tou
MOCJIEI0BATEIBHOCTH HYJIH, a 3aT€M €MHUIIBI.
JlaHa HeyObIBaroIasi OCJIEJ0BATEILHOCTh AEUCTBUTEIbHBIX YUCEN a1, 82, ...an. BCTaBUTH
JEHCTBUTENLHOE YHCIIO b B Hee Tak, YTOOBI TTOCIIEIOBATEIFHOCTh OCTaIach HEYObIBAOIIICH.
JlaHa Moce0BaTeIbHOCTD 1IEIBIX YUCeN a1, a2, ...an. OOpa3oBaTh HOBYIO OCIEI0BATENBHOCTD,
BBIOPOCHB M3 HCXOJIHOM, T¢ YWICHBI, KOTOPbIC paBHBI MiNn(a, az, ...an).
"Cynep3amok". CexkpeTHbIN 3aMOK [uIs ceiida coctout u3 10 pacrnonoXeHHBIX B psijl SYEEK, B
KOTOpBIE€ HAJI0 BCTaBUTh UTpasibHbIe KyOuku. Ho 1Beph OTKpBIBaeTCA TOJBKO B TOM Ciydae, Korjaa B
TOOBIX TPEX COCEHMX siueiikax CyMMa TOYEK Ha MepeHUX IpaHsx KyOukoB paBHa 10.
(MUrpanpHblil KyOMK MMeeT Ha Kak0i rpanu oT 1 1o 6 Touek.) Hanmumure nporpammy, Kotopast
pasrajbpIBaeT KOJ 3aMKa IPH YCJIOBHH, UTO JiBa KyOHKa YK€ BCTAaBJICHBI B sTUCHKU.
B MaccuBe 11es1bIX ymces pa3MEepHOCTH N HailTh HauboJsiee yacTo BeTpevatomieecs yucio. Eciau
TaKHUX YHCEN HECKOJIBKO, TO OIIPEJIEINTh HAUMEHBIIIEE U3 HUX.
Kax b1l coJIHEeUHBbIN IEHb YIWUTKA, CUIAIIAs HA AEpEeBE, TOAHUMAETCS BBEPX Ha 2 CM, a KaXKIbIi
MIaCMYPHBIH JIeHb oIyckaeTcsi BHU3 Ha 1 cM. B Havane HaOmoqeHUs yaIuTKa HaX0JUIach B A CM OT
3emiu Ha. B- metpoBom aepese. Umeetcst 30-351eMEHTHIN MacCHB, COACPKAIINI CBEICHUS O TOM,
OBbUI I COOTBETCTBYIOLIUH JIeHh HAOI0OJCHNS TAaCMYPHBIM WJIM COTHEYHbIM. Hanmcatp
MporpamMMmy, OMPEACIISIONIYI0 MECTOIIOJI0KEHNUE YIIMTKH K KOHITY 30-T0 THS HaOIIOICHNUS.
Jlan nenouncieHHbld MaccuB pasmepHocTd N. "Coxmure" MaccuB, BHIOPOCHB W3 HEro KaxJIbli
BTOpOii snemeHT. ([Ipumeuanue: J{onoIHUTENbHBIN MacCUB HE UCIIOIb30BaTh. )
JlaHa 1ocyIe10BaTEIbHOCTD LEBIX YUCEI a1, a2, ...An. YKA3aTh NApbl YNCEN a; aj, TAKUX, 9TO ai+aj=t.
Janer koopauHaThl n Todek Ha miockocTu: (Xi, Yi), ..., (Xn, Yn) (n=30). Haitftu HOMEpa mapel
TOYEK, PACCTOSTHUE MEXy KOTOPhIMH HauOoJbliiee (CUUTaTh, YTO TaKas mapa eIMHCTBEHHAas).
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. JaHa mocienoBarenbHOCT, K3 N pa3iMyHbIX LENbIX 4ucesl. Hailtu cymMmy ee 4JeHOB,

PACIIOJIOKEHHBIX MEXITY MaKCUMaIbHBIM 1 MUHUMAJIBHBIM 3HAYEHUSMH (B CYMMY BKIIFOUHTH U 00a
3TUX YUCTA).

Jan maccuB menbix uucell. HallTm B 3TOM MacCMBE MHHUMAIbHBIM 3JeMEHT { M MaKCHMaIbHBIM
anemeHT k. [lomyuuTs B mOpsiiKe BO3pacTaHUs BCe Ienble yncia u3 uarepsana (t; k), koropeie He
BXOJSAT B JAHHBIM MACCHB.

JlaHbl [1Be IOCIIEIOBATEILHOCTH a1, a2, ...an M D1, D2, ...bm. (N">m). B kaxmoii u3 HUX YICHBI
pasnuuHbl. BepHO, 1M 4YTO BCe YIEHBI BTOPOM IOCIIEIOBATEIBHOCTH BXOJAT B TIEPBYIO
IIOCJICJOBATEIILHOCT ?

B ogHomMepHOM MaccuBe ¢ YeTHBIM KoJInuecTBOM 31eMeHTOB (2N) HaxoasTcs koopauHatel N Touek
mockocT. OHM pacroiaraioTcst B CIEIYIOUIEM MOpsAKe: X1,Y1, X2,Y2, X3,Y3, U T.A. Onpenenursb
MUHHMAJIBHBIA PayC OKPY)KHOCTH C ILIEHTPOM B Hayaje KOOPAMHAT, KOTOpas COACPKUT BCE
TOYKH.

Jla"pl 1BE€ IOCIENOBATEILHOCTH IIENLIX 4YHMCEd a1, d2, ...an 4 b1, bz, ...bn Bce umens
MOCIEA0BATEIbHOCTEN - pa3auyHble ynciia. HailTu, CKOJIbKO YWICHOB MEPBOM MOCIEA0BATEILHOCTH
COBIAJAIOT C WICHAMH BTOPOU MOCIEI0BATEIIHHOCTH.

Jan nenouyucneHHsli MaccuB A[N], cpeau 3JIEMEHTOB €cTh OaAuHaKoBbie. Co3/aTh MaccuB W3
pPa3IMYHBIX 3JeMEHTOB A[1].

JleymepHuvle (Mampuywl) maccugol.

A

1. [ana matpunia NxM, cocTosiiiast u3 HaTypaibHbIX yncen. HaliTu B Hel HAMMEHBIINI 3JIEMEHT U
ONPEACIIUTh €ro MECTOMOJIOKEHUE. ECIIN TakuX 3JIEMEHTOB HECKOJIBKO, TO BRIBECTU Ha dKPaH
IMOJIOKEHHUE KaXKI0I0 U3 HUX.

2. [ana matpuna N x M, cocrosiias U3 HaTypaibHbIX uncen. HaiiTi B cTpokax cambie IpaBbie
HAaUMEHBIINE 3JIEMEHTHI U ONPEECTUTh HX MECTOMOJIOKEHHUE.

3. 3amaH IByXMEpHBIH MacCHUB YKcel. DIEMEHThl MaTPHUIIBI BBOJIATCS C KIaBUATypbl. HaiiTu HOMep
CTPOKHU ¥ HOMEp CTOJIOIA, B KOTOPHIX HAXOAUTCS MaKCUMAJIbHBIN AJIEeMEeHT. BhIBECTH pe3yibTar.

4. 3anmaH IBYXMEpHBIM MacCUB YHCEN. DIEeMEHThI MaTPHIIbl BBOAATCS ¢ KiaBUaTyphl. HaliTu cpenu
YETHBIX JIEMEHTOB MAaTPHIbl MAKCUMAJIbHBIN 3JIEMEHT. BbIBECTH pe3ynbTarT.

5. 3agaH IByXMepHBIH MacCCUB 4Kces. 3HAUEHHE JIEMEHTOB MATPHUIIbI BBOJSTCS C KIIABUATYPHI.
OrnpenenuTh KOJIUYECTBO OJJMHAKOBBIX JIEMEHTOB MATPHUIIBI M BRIBECTH T€ U3 HUX, KOTOPHIE
HaXOJATCs Ha YETHBIX CTpOKax. BeiBecTH pesyibrar.

6. 3amgaH IByXMEpHBI MAaCCUB YHCEJI. 3HAYCHUE DJIEMEHTOB MATPHUIILI BBOJSATCS C KIIABUATYPHI.
Ornpenenutb CyMMy OJJMHAKOBBIX JIEMEHTOB MaTPHUILIbl U BEIBECTH TE€ U3 HUX, KOTOPHIE
HaxOJSITCs] HA HEUETHBIX cToyIONax. BeiBecTH pe3ynbTar.

7. 3agaH IByXMepHBI MacCUB uMcen (KBaJpaTHas MaTpuIla). 3HaU€HHE JIEMEHTOB MaTPHIIbI
BBOJIATCS C KJIaBHATyphl. OnpeienTh cpeiHee apuhMeTuIecKoe 3HaUCHHE DJIEMEHTOB B
KaKJ0W CTPOKE MATPHUIIBI U ONPEIEINUTh, Kakoe(1e) U3 CpeIHUX 3HAUeHU O0JbIie
MaKCUMaJIbHOTO 3HAYEHHUS 3JIEMEHTOB TJIABHOM JUaroHaiau. BeIBECTH pe3ynbTar.

8. 3amanH IByXMepHBI MAaCCUB YKces. 3HAUEHHE IEMEHTOB MAaTPUIIBI (HOPMUPYIOTCS CITyYatHBIM
o0pa3zoM. Beraucinth mpou3BeIeHHEe CYMMBI 3JIEMEHTOB TJIaBHOM TMAaroHaIM Ha CYMMY
AJIEMEHTOB 1-0¥ CTPOKH (CTpOKa BRIOMpAETCs MOIb30BaTeNeM). BriBecTH pe3ynbrar.

9. 3agaH IByXMEpHBI MAaCCUB YHCE. SHAYCHUE DJIEMEHTOB MATPHUIILI BBOJSATCS C KIIABHATYPHI.
Brranciuts cymMmMy 2J1EMEHTOB MaTPULbI, HHAEKCHI KOTOPBIX COCTABJISAIOT B CYMME 3aJJaHHOE
gyucyo K (310 uncino BBoaUTCS Moab30BaTesieM). BeiBecTu pe3ynbrar.

10. 3amaH AByXMEpHBIH MacCHB UMceNl. 3HAUYEHUE STIEMEHTOB MaTPUIIBI (HOPMUPYIOTCS CITyYaitHBIM
obOpazoM. HaiitTu cymmy MUHUMATBHBIX U MAaKCHMAJIBHBIX DJIEMEHTOB TJIABHOM M ITOOOYHOMN
JMaroHany. BelBecTu pe3ynprar.

B
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. B uucnoBoii marpuile MOMEHSITh MECTaMH JBa CTOJOLA, T. €. BCE DJIEMEHThI OJHOTO CTOJOIA
MIOCTAaBUTh Ha COOTBETCTBYIOIIME UM TTO3UIIUH JIPYTOT0, & €r0 3JIEMEHThI BTOPOTO NIEPEMECTUTH B
IIEPBBIH.

3amaHa MaTpHIla HEOTPHUIATEIBHBIX YKcel. [locuuTath cyMMy 3JIEMEHTOB B KaKIOM CTOJOIE.
OmnpenenuTthb, KaKoOi cTOIOCI COAEPIKUT MAKCUMATBHYIO

Haiit monoxuteabHbIe AJIEMEHTHI TITABHOM TUAaroHa d KBaJIpaTHOW MaTPHIIBI.

BriBecTr Ha 9KpaH WHAEKCHI BCEX MUHUMAIBHBIX 3JIEMEHTOB MaTPHIIBI.

3anucarh AJIEMEHTOB MPSIMOYTOJIbHON MaTpPHUIBI B OJJHOMEPHBIA MAacCHB B TIOPSIIKE CIICTOBAHHS
CTOJIOIIOB.

OneMeHThl MaTpuIlbl NXM Beraucistores o gopmye Afi,j] = sin(N*i+M*}) nmpu unaexcamnuu ¢
enuuuIpl Wik o (opmyne Afi,j] = sin(N*(i+1)+M*(+1)) npu ungekcanuu ¢ Hyis. Eciu
MOJTYYCHHBIH TAKMM 00pa30M 3JIEMEHT MaTpPHUIIbI OTPULIATENIeH, TO 3aMeHUTh ero Ha 0. BeiBectn
KOHEUHYIO MaTpHUILy Ha SKPaH.

Haiitu MakcUMabHBIN 3JIEMEHT KaXKJI0T0 CTOJIONA MATPHUIIBL.

V3MeHUTh MoCie0BaTeNbHOCTh CTOIOIOB MAaTPHUIIBI TAaK, YTOOBI 3JIEMEHTHI UX TEPBOW CTPOKHU
OBUIM OTCOPTHPOBAHKI IO BO3pacTaHuio. Hanpumep, nana Matpuna

3 -2 6 4

8 1 12 2
5 4 -8 0

B pesynprare paboThl IporpaMMbl OHA T0JKHA OBITH MPe0Opa3oBaHa B CIECIYIOIIYIO:

-2 3 4 ¢©
1 8 2 12
4 5 0 -8

Kak Mbl BUAMM, TiepBasi CTpOKa OTCOPTHpPOBAaHA IO BO3PACTaHHIO, a AJIIEMEHTHI CTOJIOIOB
NepeMEILEHbl B T€ CTOJIOLBI, TJI€ HAXOAATCSA UX NEPBbIE AJIEMEHTHI.

BBoasTCs NATH BEIIECTBEHHBIX YHUCEN. 3amucaTh B MEPBBIA CTONOEI] MAaTpHIbI LENyH0 4YacTb
qucell, BO BTOPOH - IpOOHYIO YacTh, IPUBEJIEHHYIO K MATU3HAYHOMY LIEJIOMY, B TPETUH CTOJI0EI]
- 3HaK yncna: 0 41 MOJIOKUTENBHBIX YUCEN U | - 1711 OTpULIATEIbHBIX.

Hanpumep, ecin BBogutcs umcno 3.234093, To B mepBod A4YelKe CTPOKM NpUCBauMBaercs 3,
BTOpOIl nmpucBanBaercs 23409, a Tperweit - yucino 0.

3anoaHUTh NEPBBIE IBE CTPOKHU ABYMEPHOIO MaccuBa 4X8 CilydalilHBIMM HYJSIMU M €JUHHULIAMH.
B Tperbto cTpoKy 3amucarh pe3yiabTraT NOOUTOBOM omepanuu M Hajg duciaamu B
COOTBETCTBYIOLIMX CTOJOLAX MEPBBIX JIBYX CTPOK, B UYETBEPTYIO - pe3yJbTaT MOOHUTOBOM
onepaunu WMJIM. Hanpumep, ecim B nepBoil siueiike nepBoil cTpoku Haxoautea 0, a B mepBoit
sAyeiike BTOpoil cTpoku 1, To B epBoii siueiike Tperseil crpoku Ooyaer 0 (pesynsrar U Han O u 1),
a B TIEPBOI stueiike yeTBepToi cTpoku 1 (pesymnprat UJIN).

Matpuny 10x20 3anosHuTh ciydaiHbiMH uuciaamu oT 0 no 15. BeiBectm Ha skpaH camy
MaTpHUIly U HOMEpPA CTPOK, B KOTOPBIX YHUCIIO 5 BCTpevaeTcs TpU U 6oJjee pas.

Haiitu MmakcuManbHBIN 3JIEMEHT Cpeii MUHUMAJIBHBIX 3JIEMEHTOB CTOJIOII0OB MAaTPHULIBI.

JIBe paBHOpasMepHbIe MaTpuilbl (Hampumep, 4x3) 3amoNHSIIOTCS BBOJOM C KiaBUATyphl. B
SAYEHKH TpeThell MaTpuIlbl TakoW >K€ Pa3MEpPHOCTH 3amuchiBaTh OOIbIINME 3JIEMEHTHl U3
COOTBETCTBYIOIIMX SYEEK NEPBBIX ABYX MaTpull. Hampumep, ecinu BO BTOpON sSUEHMKE TpeTbeu
CTPOKHU TIEpBOM MaTpUIIbl HAXOAUTCS 4uciao 89, a B sSUEWKE C TaKUM K€ MHAEKCOM BTOPOM
MaTpuilbl HaxoauTcs yuciio 10, To B Takyro e SYEHKYy TPEeThed MaTpHUIlbl CIEAyeT 3amucaTh
quciao 89.

Marpunia 5x4 3anonHseTCsl BBOAOM C KIIABHATYPhl KPOME IMOCIETHUX HIIEMEHTOB CTpPOK.
IIporpaMMa Jo/IKHa BBIYUCIIATH CYMMY BBEJIEHHBIX JIEMEHTOB KaXKIOW CTPOKHM M 3aIlUCHIBATh
€c B ITOCJIETHIOO SUEHKY CTPOKHU. B KOHIIE clenyeT BBIBECTH IOJIyYEHHYIO MATPULLY.
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26. B xBagpatHoit wmatpure 10x10 oOMeHSATh 3HAUYEHHUS DJIEMEHTOB B KaXIOW CTPOKE,

PacCIioJIOKCHHEBIC HAa I71aBHOM M NOOOYHOM JuaroHajisix.

27. Tlocuntath CyMMBI KON CTPOKH M KaXKIOTO CTOJOIAa MaTpHIlbl. BRIBECTH CyMMBI CTPOK B

KOHIIC KaX(HOﬁ CTPOKH, 4 CYMMBbI CTOJ'I6HOB o4 COOTBECTCTBYIOIIUMU CTOJ'I6I_IaMI/I.

28. Cdhopmupoars MaTpuily u3 yucen ot 0 10 999, BeiBecTu ee Ha 3kpaH. [locunuTarh KOJIMYECTBO

ABY3HAYHBIX YHCCII B HEH.

Tema 3.1. [Ipouenypsnl u GyHKuUM
CocraBbTe nporpamMmmsl Ui CIEAYIOIIMX 33a4:
« DyHKYUU»

1.

6) x

9.

PaccuuraTh 3HaueHUE X, OIIpEAECIIMB U UCIIO0JIb30BaB HCO6XO,Z[I/IMYIO q)YHKHI/II-O:

-J_+6 J13 +13 J_+21

2

5+J_ 12+J_ 31"“\/_.
J_+ J_+8 Jf+2 *
15+J§ 6+J_ 7+:21
8+J_i 1’J+J_ 21+J_
+J_ 1i+«f1_” «,/_1+%’?
+J_ J_+12 J32+21

- : 2a —
Onpenenuts suauenne Z = Max a, 2b -max 2a-b, b

qucen X, y. 3aauy peuuTh IByMs CIOCO0aMu:
1) He ucnomnb3ys GYHKIHMIO max;
2) OIpeNeuB U UCIOJIb30BaB (QYHKIIMIO Max.

JlaHbI OCHOBAHMSI U BBICOTHI IBYX paBHOOEAPEHHBIX Tpaneiuidi. HalTH cymMMy UX IEpUMETPOB.
(OmpenenuTh (QYHKITUIO JIJIS pacyeTa MepuMeTpa paBHOOCIPESHHON TPAITeIIUH TI0 €€ OCHOBAHUSAM
1 BBICOTE.)
Hatitin mepuMeTp TpeyroiabHHKA, 3aJaHHOTO KOOPAWHATAMU CBOMX BepmiuH. (OnpenennTh
(GYHKIIHIO [T pacyeTa JUTMHBI OTpe3Ka Mo KOOPAWHATAM €0 BEepIIIUH. )
JlaHbI IBE MOCIIE0BATENLHOCTH IENBIX uncel: al, a2, ..., a8 u bl, b2, ..., b8. Haiitu xomyecTBo
YETHBIX YMCEIT B MIEPBOM U3 HUX M KOJIMYECTBO HEYCTHBIX BO BTOPOi. (OnpenennTh QyHKITHUIO,
MTO3BOJISFOIIYIO PACITO3HABATH YETHBIC YUCIIA. )
JlaHbI HATYpaJIbHOE YKCIIO N U Henble uucha al, a2, ..., an. Haiitu konmryectso uucen ai (11, 2,

., N), SIBJISTFOIIUX CS TIOJTHBIMU KBajipaTam. (Onpeneuts QyHKITHI0, TTO3BOJISIONIYIO
pacro3HaBaTh MOJHBIC KBAIPATHI.)
JlaHbl HATYpaabHOE YKCIIO N | Hejbie yncia al, a2, ..., an. Haiitu konmmuectso gucen ai (i 1, 2,

., N), SABJISIOMIUXCS CTENEeHAMU TsITepku. (OnpenenuTs (yHKIHIO, TO3BOJISIFOILYIO Paclio3HaBaTh
CTETICHH TMATEPKH. )
Hatiti Bce Tpex3HauHbIe pocThie yucia. (OnpeaenuTs (yHKITHEO, ITO3BOJISIONTYIO
pacro3HaBaTh MPOCTHIE YUCIIA.)
JlaHbI 1Ba HATYypaIbHBIX YHCIIA. BEISICHUTH, B KAKOM U3 HUX cyMMa Iudp Oonbe. (OnpeneanTh
(GYHKIIHIO 1T pacdera CyMMBbI (P HATYpaILHOTO YKCIIA. )

, IJ1€ MaX— MAKCHMaJIbHOC U3

10. [laHbl ABa HaTypalIbHBIX YynCia. BBISICHUTH, B KakoM U3 HUX Oosbine udp. (Onpenenuts

(GyHKIHMIO U1 pacyeTa KOJMYecTBa UM p HATYpaIbHOTO YHCIIA.)
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[Tonmy4yuTh Bce MIECTU3HAYHBIE CYACTINBBIE HOMepa. CUacTIMBBIM Ha3bIBAIOT TAKOE
HIECTU3HAYHOE YHCII0, B KOTOPOM CyMMa €ro NepBbIX Tpex Hu(p paBHA CyMME €ro IOCIeTHUX
tpex uudp. (Onpenenuts GyHKLINIO A1 pacdyeTa CyMMbI (P TPEX3HAYHOTO YUCIIA.)

JlaHbl 1Ba HaTypaJIbHBIX YUCIIa. BBIICHUTD, SBIISETCS JIM XOTh OJIHO U3 HUX MAJMHAPOMOM
("mepeBepThilieM"), T. €. TAKUM YKCIIOM, JIECATUYHAS 3alTUCh KOTOPOTO YUTACTCS OJIMHAKOBO
clieBa HAIpaBo M cipasa HaseBo. (Onpenenuts GyHKINIO, TO3BOJISIIONLYIO paclio3HaBaTh Yucia-
MAJMHIPOMBI. )

JlaHbl mIecTh pa3auyuHbIX yuces. OnpenennTh MakcuManbHoe n3 HuX. (OnpenesnnTs GyHKIUIO,
HaXOJAIIYI0 MAaKCUMYM M3 JIBYX Pa3jIN4HbIX YHUCEIL.)

Pewenue 3a0au «Pexypcusny

1.
2.

Hanucats pekypcruBHYIO QyHKIIUIO IS BBIYMCIEHUS (pakTopraia HaTypalbHOIro Yucia N.

B HEekoTOpHIX sA3bIKax MporpaMMupoBanus (HarpumMep, B [lackarne) He mpenycMoTpeHa
oreparis Bo3BeACHUs B cTeneHb. Hamucats pekypcuBHYIO (DYHKIIHIO JIJIs pacdyera CTereHu N
BEILIECTBEHHOT0 yKcia a (N — HaTypaqbHOE YKCIIO).

Hanucats pekypcuBHYIO (QYHKIIUIO:

a) BEIYUCIICHUS] CYMMBI I (p HATYypabHOTO YHCIIA;

0) BBIUKCIICHHS KOTMYeCTBA IU(P HATYPaJIbHOTO YHUCIIA.

Hanmcate pexypcuBHYIO (DYHKIMIO HaXO0XIEHHS HU(POBOTO KOPHS HATYPAIbHOTO YUCIIA.
HudpoBoii KOpeHb JaHHOTO YKCIIa OTy4YaeTcs cleAyomum oopasoM. Eciiu cnoxuts Bece

U pPBI TOTO YHCIa, 3aTeM BCe IU(PBI HAIEHHONH CYMMBI M IOBTOPSTH TOT MPOILECC, TO B
pe3ynbrate OyAeT MoyueHo OJHO3HAYHOE Yuciio (1udpa), KoTopasi U Ha3bIBaeTCs yugdposwvim
KOpHeM JTaHHOTO YucIa.

JlaHbl IEpBBIH YIeH U Pa3HOCTh apuPMeTHUECKO nporpeccun. HamucaTs pekypcuBHYIO
(GYHKIUIO 111 HAXOXKACHUS:

a) N-TO YjeHa NpOrpeccu;

0) cyMMBI N IEPBBIX YJICHOB IIPOTPECCUU.

JlaHbl IepBbIi WIEeH U 3HaMEHaTeIb FTeOMeTpUdecKoi nporpeccuu. HanucaTts pe KypcuBHYIO
(GyHKIUIO:

a) HaXOXKJEHMs N-TO YJIeHa IPOTrPecCui;

0) HaXOXAEHUS CYMMBbI N MEPBBIX YJIEHOB MPOTPECCUHU.

Hanwucatp pekypcuBHYIO (DYHKIMIO JUIS BEIYUCIIEHUS] MAKCUMAJIBHOTO JIEMEHTa MacCuBa U3 N
3JIEMEHTOB.

Hanucate pexypcuBHYIO (GYHKIMIO Ui BBIYMCICHHMS HHAEKCa MAaKCHUMaJbHOIO 3JEMEHTa
MaccuBa U3 N HIEMEHTOB.

Tema 3.2. CTpyKTypH3a1isi B IPOrpaMMHUPOBAHUH
Pewenue 3a0au ¢ nomowvbio d0ekomnozuyuy Ha Memoowl

1.
2.

CocraButh nponeaypy, "pUcCyromyro" Ha dKpaHe TOPU3OHTATBHYIO JIMHHIO U3 80 cuMBOJIOB "*".
CoctaBuTh npoueaypy, "pucyronryro” 1no nepuMeTpy dkpaHa pamKy U3 cuMBoJIoB "*". 3agaqy
peNIuTh ABYMS CIIOCO0aMu:

1) He ucmonb3ys MpoOLENypY, pa3padoTaHHYIO B IPEIbIAYIICH 3a1a4e;

2) C WCTOJIb30BaHUEM IPOIIEAYPHI, pa3padOTaHHON B MPEIbIAYIICH 3a1ade.
CocTaBuTh NpoIenypy, "PUCYIONIYI0" Ha SKpaHe TOPU3OHTATIBHYIO TUHUIO U3 JTF0O0T0 Yrcia
CUMBOJIOB "*"".
CocTaBuTh mpoueaypy, "pucyronnyro" Ha SKpaHe BEPTUKAIBHYIO JIMHUIO U3 TI000T0 Yuclia
CUMBOJIOB "*"".
CoctaBuTh NpoLEeaypy, "pUCYIOLIYI0" Ha SKpaHe MPSMOYTOJbHUK U3 CUMBOJIOB "*". 3anauy
pEIIuTh ABYMS CIIOCO0aMU:

1) He ucmoaB3ys MPOIEAYPY, Pa3paboTaHHYIO B 3adaue 3;

2) ¢ UCIOJIb30BaHKEM MIPOIICYPhl, pa3paboTaHHOU B 3adaue 3.
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6. CocTaBUTbH IPOrPaMMYy, B pE3yJIbTaTe€ KOTOPOW BEIMYMHA @ MEHSAETCS 3HAUEHUEM C BETMYUHON
b, a BemuuuHa ¢ — ¢ BenmmuuHoM d. (OnpenenuTh Mpoeaypy, OCYIIECTRISIONIYI0 0OMEH
SHAYCHUAMMU JIBYX MCPCMCHHBIX BeJII/I‘-II/IH.)

7. JlaHBI CTOPOHBI IBYX TPEYTOJIBHUKOB. HaliTH cyMMy HX TIEpUMETPOB U CYMMY MX TUIOINAICH.
(OnpenenuTs mpolenypy Il pacyeTa NepUMeTpa 1 MJIOMIAU TPEYrOJIbHUKA 110 €r0 CTOPOHAM. )

8. JlaHbBI OCHOBaHUS U BBICOTHI JIBYX paBHOOEAPEHHBIX Tparnenuii. HaliTn cymMMy BX IepuMeTpoB U
cymMMmy ux 1iomazeit. (OnpenenuTts mpoueaypy s pacueTa nepuMeTpa U IiIoua m
PaBHOOEIPEHHOM TPaIEIMK IO €€ OCHOBAHHM U BBICOTE.)

Tema 3.3. Moay/bHOe IporpaMMUpoOBaHHe

Pewenue 3a0au « Opeanuzayus s1emeHmos nojib308amebCko20 unmepgericay.
Tunosble kelc-3aga4uu

Keiic-3agaua 1. )Kypnan yuéra rocreit
3aganue:
Pa3paboraTs mporpaMmMHOe pellieHue IS BEACHUS yuéTa TOCTe MEepOIpHUsTHSL.
Jlns penieHus kerica HE0OOXOUMO:
1) MO3HAKOMHTBHCS ¢ OCHOBHBIMH IpUEMaMH paboThI ¢ (ailIOBOM CHCTEMON;
2) aKTyaJM3UpOBATh 3HAHUS MO UCIIOIH30BAHUIO METOI0B 00BEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMHUPOBAHUS;
3) paspaboraTh CHCTEMY KJIACCOB JUIsl paOOThI C JAHHBIMH U JUIS TI0JIb30BATEIBCKOTO
uHTepderica
4) pa3paboTtaTh MPHIOKEHHE C HEOOXOIMMBIM HHTEP(HEHCOM MOTB30BATEIIS
Keiic-3amaua 2. I'paduueckuii penaktop
3aganue:
Pa3zpabotaTh mporpaMMHOe pelIeHHe I CO3JIaHUs M PEelaKTUPOBAHHMS MHOTOYTOJIbHUKOB
(rpaduueckuii pegakTop).
Jnis perenus keiica HE0OX0AUMO:
1) MO3HAKOMHTBLCS C OCHOBHBIMU MpuéMamu padothl ¢ rpaduueckum APl — .NET Drawing
(GDI);
2) aKTyaJM3UpOBATh 3HAHUS MO UCIOIH30BAHUIO METOIOB 00BEKTHO-OPHEHTHPOBAHHOTO
IPOrpaMMHPOBAHUS U MOJIb30BaTeNIbckoro uurepderica Windows.Forms
3) paspaboraTh crCTEMy KJIAcCOB Jjisi pa0OThI C MHOTOYTOJIbHUKAMH
4) pa3paboTaTh NPHUIOKEHUE C HEOOXOAUMBIM HHTEP(PEHCOM MOTB30BATEIS
Keiic-3anaua 3. TecT-cucrema
3aganue:
Pa3paboTrka nporpaMMHOro KOMILIEKCA 1JI TECTUPOBAHUSA 3HAHMN yYallUXCH.
Jnis perenus keiica HE0OX0AUMO:
1) MO3HAKOMHTBCS ¢ TEXHOJIOTHSIMHU CepHATN3aIK/ IeCepHaIn3aliuy JaHHBIX;
2) pa3paboTaTh aJTOPUTMBI TEHEPAIMU TeCTa U 00pabOTKU pe3yIbTaTOB;
3) paspaboTtaTh MOIYJb JJIsl CO3IAHUS U PEIAKTUPOBAHUS TECTA
4) pazpaboTaTh MOIYJNb JJIsl TPOXOKACHUS TECTa
5) paspaborars nmpuaoxenue ¢ uaTepdeiicom (Ha BeIOOp) Ha maardopme Console waun Windows
Forms

Tema 4.1 Yka3aTeuan.
Opeanuzayus cmpykmypvl OAHHbIX
KoMmjieKT THIIOBBIX 3a1a4
1. TloctpouTh cHUCTEMY KJIAaCCOB HJisi OINUCAHUS IUIOCKHMX TE€OMETPHUYECKHUX (UTYp: Kpyra,
KBajpara, MPsAMOYroJibHUKA. [IpeaycMOTpeTh METONbl IJisi CO3[aHus OOBEKTOB, TEPEMEIICHUS Ha
MIJIOCKOCTH, U3MEHEHHUSI pa3MEPOB U MOBOPOTA HA 33JIaHHBIN yToJl.
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2. [TocTpouTh onucanue Kiacca, CoAepsKaiero HGOpMaIHio O TOYTOBOM aJpece OpraHU3alI|H.
[IpenycMoTpeTs BO3MOXHOCTH DPAa3/IelbHOTO H3MEHEHMs COCTaBHBIX YacTed ajpeca, CO3JAHUA U
YHUYTOXXEHUSI 00BEKTOB 3TOT0 Kilacca.

3. CocTtaBuTh OIMCaHME KJlacca AJIS MPEJCTABICHHUS KOMIUIEKCHBIX YHMCEI C BO3MOMXHOCTBIO
3aJaHus BEIIECTBEHHOM M MHUMOHM dYacTeil Kak yucinamu TUnoB double, Tak ¥ LEIBIMH YUCIAMH.
OOecneunTh BBHIIOJIHEHNE ONEPaALUil CII0KEHUS, BBIYUTAHUS U YMHOKEHHSI KOMIUIEKCHBIX YUCEll.

4. CocraBuTh onucaHue Kkjacca Ui paOOTbl C LENHBIMU CIMCKaMU CTPOK (CTpOKHU
IIPOM3BOJILHOW JJIMHBI) C ONEpalMsMU BKIIOYEHUS B CIMCOK, YAAJIEHHUS W3 CIHCKa 3JEMEHTa ¢
3aJlaHHBIM 3HAYEHHWEM JIAHHOIO, YJAJIEHUs BCEr0 CIMCKAa WM KOHIA CIMCKA, HAuMHas C 3aJaHHOTO
JJIEMEHTA.

5. CoctaBuUTh OnMcaHHe Kjlacca Uil 0ObEKTOB-BEKTOPOB, 33/1aBa€MbIX KOOPIUHATAMU KOHIIOB B
TpexMepHOM IpocTpaHcTBe. O0ecneunTh onepanuy ClI0XKEHUs U BBIYMTAHUS BEKTOPOB C MOJIyY€HUEM
HOBOI'O0 BEKTOpa (CyMMBbI WM Pa3HOCTH), BBIYMCIEHHUS CKAISIPHOTO IPOU3BEIEHHUS JABYX BEKTOPOB,
JUITMHBI BEKTOPa, KOCHHYCA yTJIa MEX/y BEKTOpaMH.

6. CocraBuTh ONHUCaHME Kiacca HPSIMOYIOJIbHUKOB CO CTOPOHAaMH, MapaUIeIbHBIMH OCSIM
koopauHat. [IpenrycMoTpeTh BO3MOKHOCTh IEPEMELIECHUS IPSIMOYTOJIBHUKOB Ha IJIOCKOCTH, U3MEHEHUS
pa3MepoB,  IMOCTPOEHUS  HAaMMEHBUIEr0  HPSIMOYTOJIbHMKA,  COJEp’Kallero  JABa  3aJlaHHBIX
IpSMOYTOJIbHUKA, U MPSIMOYTOJbHHMKA, SBJSAIOIIErocss oOmell uvacTbio (IepeceueHueM) JBYX
MPSIMOYT OJIBHUKOB.

7. CocTaBuUTh ONUCAHHE KJacca JUIsl ONpPEJENIEHUS OJHOMEPHBIX MACCHUBOB LIEJIBIX YHCEN
(BexTopoB). IIpenycMoTpeTs BO3MOKHOCTh OOPALIEHUS K OTACIBHOMY JIEMEHTY MacCHBa C KOHTPOJIEM
BBIX0/1a 32 MpeJIesIbl MHJIEKCOB, BO3MOKHOCTh 33aJJaHUs IPOU3BOJIbHBIX I'PAHUI] MHJEKCOB IPH CO3JaHUU
00BEKTa M BBHIOJHEHUS ONIEPAIMA TIOAJIEMEHTHOTO CIIOKEHHS M BEIYUTAHUS MAaCCHBOB C OJJMHAKOBBIMHU
IpaHUIIAMU MH/IEKCOB, YMHOXKEHUS U JICJIEHUS BCEX JIEMEHTOB MacCHUBa Ha CKaJsp, neyaTy (BbIBOAA Ha
9KpaH) 3J€MEHTOB MacCHBa 10 NHAEKCAM U BCEr0 MacCHBA.

8. CocTtaBUTh ONUCaHME KJacca /s ONpeJeNeHHs OJHOMEPHBIX MAacCHBOB CTPOK
¢ukcupoBaHHOHN AUHBL [IpenycMOTpeTh BO3MOXKHOCTh OOpAIEHUs K OTJEIbHBIM

9. Pazpabotare knacc «KommiekcHoe uucio». Onpenenuts B HEM KOHCTPYKTOp, Meperpy3uTh
apudmeTnyeckue ornepaluy, OIepalid CpaBHEHHUs, OINEpaluio Mpeodpa3oBaHUsl B CTPOKY H
CTaTHUYECKUN METOJ TIOJTYYEHHsI KOMIUIEKCHOTO YHCia U3 CTPOKHU

10. Pa3pabotars kiacc «KoMIIeKCHOE YHCIIO», B KOTOPOM JaHHbIE XpPAHATCS B JIBYX BHJaX:
anreOpandeckol U TPUroOHOMeTpHuecKoi ¢opmax. OnpenenuTb B HEM KOHCTPYKTOPBI U JIECTPYKTOD,
Meperpy3uTh apumeTnyeckue onepaluu, onepalnuyd CpaBHEHUS, ONEPaluio IPeoOpa3oBaHus B CTPOKY
U CTaTUYECKUI METOJ] MOJTY4YEeHHUsI KOMIUIEKCHOTO YHCia U3 CTPOKH, HallucaTh METO/Ibl TpeoOpa3oBaHus
quciia U3 oHOM Gopmbl B Apyryto. [IpoTecTupoBath Bce BOZMOKHOCTH Kiacca

11. Pa3zpabotats kiacc «/lata». Onpeaenuts B HeM KOHCTPYKTOPBI U AECTPYKTOP, NEPerpy3uTh
orepaiuio J100aBleHUs K JaTe 3aJaHHOrO KOJIMYECTBa JHEH, omepalnuio BBIYMTAHUS JABYX JarT,
Ollepalliy CPAaBHEHUS W ONepaluio MpeoOpa3oBaHUS B CHMBOJIBHYIO CTPOKY, @ TaKXKe CTaTUYEeCKUU
METO/I IOJTyYEHHS 1aThl U3 CTPOKHU

12. Pa3paborath knacc «IIpsmoyromsHuk». OnpenenuTs B HEM KOHCTPYKTOPHI U JIECTPYKTOP,
MEPErpy3UTh OIEpaIUI0O MEepeceuyeHrs NPSIMOYTOJIbHUKOB (omepamust “*”), omepanuio BBIYUCICHUS
IUIOIIAM TPSIMOYTOJIbHUKA OIEpaldy CpaBHEHUs (IO TIUIONIA/M), OINEpaluio NpeoOpa3oBaHHs B
CHUMBOJIbHYIO CTPOKY U METO/]I OJIy4eHUsI 00BEKTa-NPSIMOYTOJIbHUKA U3 CTPOKH

13. Pa3zpabotars knacc «TpeyronbHuk». Omnpenenuts B HEM KOHCTPYKTOPBI M JIECTPYKTOP,
Heperpy3uTh ONepalyio Npeodpa3oBaHysl B BEIIECTBEHHOE YUCIIO (IUIOIIA b TPEYrodbHHUKA), OTIEPALIUI0
MPOBEPKH BKJIIOUYEHUS TOYKH B TPEYTOJIBHUK, OMEpallMi CPaBHEHHs TPEYTOJbHUKOB (IO TUIOLIA]N),
orepaiuio npeoOpa3oBaHusl B CUMBOJBHYIO CTPOKY M METOJ MOJy4YeHHUS OOBbEKTa-TPEyrojbHUKA W3
CTPOKHU

14. Cospmare kmacc «CtyneHT», KOTOpbld omnpenenserca nonssmu PHUO, HOMEp Tpymibl,
Ha3zBaHue (pakysibTeTa, Ha3BaHHE CIEIHAIBHOCTH, CpeiHui Oamn ycrneBaemocTH. IlycTh umeercs
MaccuB OOBEKTOB 3TOTO Kiacca. Pa3zpaboraTh MeToJ BBIOOpa CTYACHTOB M3 MAaccHBa MO YCJIOBHUIO
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(yauTcsi Ha KOHKpPETHOM (hakylbTeTe, UMEeT CpeaHHuil Oaymun Oosiee 3amaHHOrO ypoBHS W mp.). s
OIIpeJIeJIEHUS, YIOBJIETBOPSET JI OOBEKT YCIOBUIO, IEpelaTh B METO/] MapaMeTp- Aejerar.

15. Ilycte wumeercs knacce «Marpuna». Onpenenutbs pasiavyHble METOMAbI, KOTOpPbIE
OCYLIECTBISIOT IpeoOpa3oBaHWE MAaTpUlbl (TPAaHCIOHUPOBAHHE, IOBOPOT, COPTUPOBKA CTPOK,
W3MEHEHHE TOpsAKa CTONOIOB Ha OOpaTHBIE M mp.). B 1gumamoroBom pexume 3anaTh
[I0CJIEI0BATENbHOCTh JAECUCTBUM, KOTOPYIO HYKHO IPOM3BECTU C OOBEKTOM-MATpULIEH, COXpaHssi ee B
nepeMeHHoun-nenerare. lIpenycMorpers KOMaHay MEHIO BBIIOJHEHHsS OTHUX JCHMCTBUH, KOTOpas
oOpamniaercst K cpopMUPOBaHHOMY JleJIerary.

16. Pa3paboraTh Kiacc /i pelieHus 3afaydl MOUCKa TOYKH, MUHUMHU3HUPYIOUIEH (QYHKIMIO Ha
orpe3ke. Peann3oBaTh (DyHKIMH peIIEHUs 3TOW 3aJa4d Pa3IM4YHbIMU METOJAaMHU — METOJOM JAEJCHHs
OTpe3Ka TOMojaM, METOAOM 30JI0TOTO CEYCHHS, METOJOM KacaTelbHbIX, MeTonoM PudoHayyw.
Br1OpanHbIif crioco0 pelieHns COXpaHUTh B JeyieraT

17. Pazpaborarh kmacc «MHOkecTBO». OmpenaenuTs KOHCTPYKTOPBI H  JECTPYKTOP.
[lepeonpenenuts onepanuu OObEIUHEHHUS, MEPECEUEHUS U PA3HOCTU JBYX MHOXKECTB, METOMbI IS
OpraHusaluu BBOAa-BbIBOjAA. HamucaTe MeTO/bI MPOBEPKU BKJIIOYEHMSI OJJHOTO MHOKECTBA B JAPYTOE,
IIPOBEPKH PABEHCTBA JIBYX MHOXECTB, IIPOBEPKHU IIyCTOTHI MHOXKECTBA

18. Paspaborars kmacc «llermoe ymcio B 3amaHHOM CUCTEME CUHUCICHUS». YHUCIO IOIKHO
XPaHUTbCSA B BUJIE MaccHBa ILIEeJbIX ducelsl (pa3psanoB uyucia). OnpenenuTs KOHCTPYKTOP, METOABI JUIs
OpraHM3ally BBOJIAa-BbIBOJIA, ONIEPALIUU CII0KEHUSI, BHIUUTAHUS, YMHOXKECHUS, J€JICHUS U B3ATHS OCTaTKa
OT JIeJICHUs JIBYX YMCeN ¥ onepanuu cpaBHeHus. Hanmucate MeTop! mepeBo/ia yuciia u3 0JHON CHCTEMbI
CUHCJIEHUS B IPYTYIO

Tema 5.1 OcHOBHBIE IPHHIUIIBI 00bEKTHO-OPUEHTHPOBAHHOI0 NporpammupoBanus (OOII)
Co30anue npoekma ¢ UcCnon1b308aHuemM KHONOYHbIX KOMNOHEHMO8
Tembl rpynoBLIX TBOPYECKHX NIPOEKTOB

1) Pa3pabotka mpototuna 6usHec-npuioxenus “bankomar”

2) Pazpabotka nporotumna OuzHec-npuiioxeHus “Kunorearp”

3) Pa3paboTtka mpoToTuna 6usHec-npuioxkeHus “Asuakacca”

4) Pa3pabotka nporoTuna 6uzHec-npunoxenus “CrpaBoyHas cucrema’

Tema 5.2 UnTerpupoBanHas cpeja pa3padoTyuka.

Tema 5.3. BusyajibHoe cOOBITHITHO-YIIPaBJIsieMO€ POrPAMMHPOBAHHE

Tema 5.5 DTanbl pa3padoTKu NPUJIOKEHU I
Pewenue 3a0au « Opeanusayus s1emenmos noib306amenbCcko20 uHmepgeucay.
Paspabomxa oxonnozo npunosicenus ¢ HeCKOIbKUMU POPMAMU.
Coszoanue unmepetica npunosxcenus. Tecmuposanue u 0miaoKa NPUIOHCEHU.

Tumnosele 3a1a4n:

[TpoexTHpoBaHue U pa3paboTKa MPOrpaMMHOTO 00ECIEUEeHHUs C UCTIOIb30BAHUEM MPUHLIUIIOB U
TEXHOJIOTUI 00bEKTHO-OPUEHTHUPOBAHHOTO aHAIM3a U IPOTrPAMMUPOBAHMSL.

1. IIpoexTUpoBaHMe U pa3padoTka nHpopMaunoHHo# cuctemsbl «I"AN».

Pa3zpaborate mpuiokenue, nomorarwoiiee corpyaHukam ['AUN: 3anonHenue uHpopmanuu o0
aBTOMOOWJIAX (PETUCTpPAIllMOHHBI HOMEp, IBET ABTOMOOWIS, TOJ BBINYCKa, aJpec MpOXUBAHUS
BJIa/I€TIbIIA, HAJIOKEHHBbIE MTpadbl) U BBHINOJIHEHHUE 3anpocoB. Hampumep, opraHu3oBaTh 3ampochl Ha
BbIJIauy CBEJCHHI 00 aBTOIMIOOUTENSAX, UMEIOIIUX

a) aBTOMOOMJIb 33JIaHHON MapKH OMPEICTICHHOTO I[BETA;

0) aBTO ¢ 3aJlaHHBIM HOMEPOM;

B) aBTO 3aJJaHHOM MapKH C U3BECTHOU IU(PPOBOI YaCTHIO HOMEDPA;

T') aBTO 33JaHHOT'O IBETA.

1) aBTO CO IITpadamu

€) aBTO ¢ HaubobIIeH cyMMOil mTpadoB

) aBTO C OTPEICTICHHBIM KOJIMYECTBOM IITPaoB
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2. IlpoexTHpoBaHue U pa3padoTka nHpopmannonHoii cucrembl «KCIIOPT.

JlaH CIIMCOK Yy4aCTHUKOB COPEBHOBAHUS, AJI KaX/I0T0 YKa3aHbl BpeMs cTapTa U (pUHHUIIA (4aChl,
MHUH., cek). Paspaborare mnpuiokeHne, oOecreurBaroniee 3alOJIHEHUE JaHHBIX M BBIOJHEHHE
3arpocoB. Hanpumep, 3anpockl Ha BblJjauy CBEACHUII:

a) BBIBOIUTH CITUCOK YYaCTHUKOB IO BO3PACTAHUIO WIIH YOBIBAHUIO

0) myduii pe3ysIbTaT COPEBHOBAHUS,

B) HAUX YN pe3ynbTar;

I') YYaCTHUKOB, COILEALINX C AUCTAHLIUY;

1) BpeMs 5 Ty4IIUX IPU3EPOB, ...

3. IIpoekTupoBanue u pazpadoTka uHpopmannoHHoi cucrembl «CKIIAly.

HmeroTcst cBeZieHHs] O TOBapax, HaXOSAUIMXCS Ha CKiIaJle: HauMeHOBaHMEe, 00beM MapTuH, Jara
MOCTYIJICHUS Ha CKJaJ, CTOMMOCTh E€IUHUIBI ToBapa. Pa3zpaborarh mNpHiIOKEHUE, KOTOpoe Obl
MO3BOJISIIO BBOJUTH U BBIBOAUTH MH(GOPMAIIUIO MO 3ampocy. B mepedens 3arpocoB BBECTH TpeOOBaHUE
OTCOPTUPOBATH JIAHHBIE TIO PA3JIMYHBIM KPUTEPUSIM, HAIPUMED, TI0 JIaTe MOCTYIJICHUS Ha CKJIA].

4. IlpoekTupoBanne u paspadorka uHpopmanuonHoii cucrembl «BUBJIMOTEKAY.
HmeroTcs cBelieHHsI O KHMrax, Haxoadumxcs B 6ubaunoreke: @O aBropa, Ha3BaHME, HAUMEHOBaHHE
W3/aTeNbCTBA, I'OJ W3/JAaHMS, JKAHP, KOJIMYECTBO CTpaHULl. Takke MMEITCS CBEACHUS O YUTaTENAX
(®UO, Tenedpon, aapec). Takxke MMEIOTCS CBEJCHMS O TOM, KaKMe KHUIM HaxOJsATCid Ha pyKax y
yuTaTens, U JaTa MojaydyeHus KHuru. PaspaboraTe mpuiiokeHue, KOTopoe Obl MO3BOJISJIO BBOJAWUTH U
BBIBOJMTHh MH(pOpMaLKI0 10 3ampocy. Hampumep, BBIBECTH CHUCOK 4YMTaTENICH-TOKHUKOB, CIIUCOK
KHUT OIPEACIIEHHOIO XaHpa U T. 1.

5. IpoekTupoBanue u pa3padorka wunpopmaunonuoii cucrembl «ABTOBOK3AJI».
Nmeetcs pacnncanue ABMXEHUSI aBTOOYCOB: HOMeEp pefica, TUI aBToO0yca, Ha3BaHHUE MapIIpyTa, Bpems
OTMpAaBIICHUs, BpeMs B MyTH. [l KaxXgoro mapuipyra XpaHUTCS IYHKT Ha3Ha4eHHsS (ITyHKT
OTIIPaBJICHUS y BCEX OOIIMI) U CIIUCOK BCEX OCTAHOBOK (ISl KaXKIOW OCTAHOBKH XPAaHUTCS Ha3BaHUE U
paccTostHue OT MyHKTa OTmpasieHus). s kaxmoro perica Bea€rcss y4€r CBOOOIHBIX/TIPOJAHHBIX U
3a0pOHHUPOBAHHBIX MECT.

6. IlpoekTupoBanne u pa3padorka uHpopmanuoHHoii cucrembl «MACTEPCKASD».
Nwmeetcs ungopmalys o CIaHHON B pEMOHT pajvoanmnaparype: MapKy U3Jenus, 1aTy IpuéMa B peMOHT,
COCTOSIHME TOTOBHOCTHU 3aka3a. Pa3paboraTh (yHKIMIO aHajgW3a AAHHBIX W BbIIAYM MH(OpMAIUHM O
qHClie U XapaKTepe 3aKa30B HA TEKYIIHE CYTKU U 00bEME BBIMOIHEHHBIX YCIIYT 33 TEKYIIUHA KBapTal.

7. llpoexTupoBanue u pa3padorka uHpopmanuonHoii cucrembl «CEKPETAPD».
Pa3paborates mnpunoxxkeHue «cekperapb». l[Iporpamma M0DKHA BBIMONHITH ClEAyIOMUE (YHKIIUU
(moMUMO BBOJI1a TAHHBIX B CUCTEMY).

a) Mo 3aJaHHo# aTe coobmars nepedeHb PO Tex, KoMy HY>KHO ITO3BOHUTH

6) ®UO Tex, ¢ KeM HyKHO BCTPETUTHCS;

r) ®HO Tex, KOro Hy»HO MO3APAaBUTh C THEM POXKIACHHUS;

J) CIICOK JIeJT Ha 3a/IaHHbIN JICHb

8. IlpoexTHpoBaHue u pa3padorka nnpopmannonHoii cucrembl «KKADEIPA».

Nmerotea undopmanus Buaa: mudp U HazBaHue kadeapsl, HAMMEHOBaHUE U MM(p mpeamera
W3Y4YEeHUs, HAaUMEHOBaHME U MUQp CIeUUaIbHOCTH, Kypc M cemecTp. PaszpabortaTh 3ampocsl
MOJIrOTOBUTH (DYHKIIUH JUIS BBOJIA M BBIBOJA MH(OpManuu 1o 3ampocy. Hampumep, BBecTH (QyHKIHIO,
KOTOpasi Mo TpeOOBAaHUIO BbIIa€T MepeyeHb TUCIUIUINH, OTHOCSIINXCS K OTJEIbHON Kadeape.

TecToBBIC 3aaHUA
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Tect: Ne 1.

Bonpoc: Tpancisiiusa — 3to

HesepHo: curnansi.

HesepHo: nexcuueckuii aHaan3 mporpaMmsl

HesepHo: npolecc nepeBosa ¢ MallIMHHOTO S3bIKA HA SI3bIK IPOIPaMMHUPOBAHUS
Bepno: npouecc nepeBoja ¢ s3blka MPOrpaMMUPOBAHMS HA MAIIIMHHBIN SI3bIK
HeBepHo: ceMaHTUUYECKHI aHANIU3 MPOrPAMMBbI

Tect: Ne 2.

Bompoc: Paznen onepaTtopoB B mporpaMMe HaxOJUTCS:
HesepHo: mexny kirodeBbiMU ciioBaMHu Program u End.
Bepuo: mexny kimodeBsiMu ciioBaMu Begin u End.
Hesepno: mexny kiaroueBbMH cioBamu Program u Begin.

Tect: Ne 3.
BOHpOCZ BBI6epI/IT€ quciia, KOTOpbIE MOTYT OLITH 3alaHbl B Ka4YC€CTBC HCXOAHBIX 3HA4YeHUN B
IporpaMmme:
Program My;,
Var a: Integer; b: real;
Begin Read (a, b); Writeln (a * b) end.

Hesepno: a= Pi, b= 3E2;
Hesepno: a= 4.0, b=5.1;
Hesepno: a=-3.1, b=4.0;
Bepno: a=5, b=16.2;

Tect: Ne 4.
Bompoc: 3HaueHns mepeMeHHBIX X U y TIOCIIE BBIOJIHEHUS OepaTOpPOB
X:=2; y:=5; X:=Y; Y:=X; paBHBIL:

Hesepno: x=5, y=2;
BepHo: x=5, y=5;

HesepHo: x=2, y=5;
Hesepno: x=2, y=2;

Tect: Ne 5.
Bonpoc: Ykaxute nopsiioK BITOJTHEHUS T€UCTBUN MPHU BHIYUCICHUU BBIPAKEHUS:

a And b Or Not ¢c And d:

Hegepno: (a And b) Or (Not (c And d))
Bepno: (a And b) Or ((Not c) And d)

Hegepno: (a And (b Or (Not c))) And d
Hesepno: a And (b Or ((Not c) And d))

Tect: Ne 6.
Bomnpoc: Kak 3anucats Ha [Tackane ycmosue: X npuHamiexur [2,5]U[-1,1]:

Hesepno: (x>=2) And (x<=5) Or (x<=1);
Hesepno: 2>=x>=5 Or -1>=>=1;

Bepno: (x>=2) And (x<=5) Or (Abs (x)<=1);
Hegsepho: (2>=x>=5) Or (-1>=x>=1);
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Tect: Ne 7
Bormpoc: Beibepute npaBuiibHyI0 CTPYKTYPY YCIOBHOTO OTepaTopa:

Bepno: If <yciosue> Then <omeparopl> Else <omeparop2>;

Hesepuo: If <mapamerp >:=<3nauenue> Then <oneparopl> Else <omepatop2>;
Hesepmno: If < mapamerp >:=<uau.3Hauenue> T0 <koH_3HaueHue>Do<omepartop>;
Hegepmno: If <ycrmoue> Do<omeparop>;

Hesepmno: If <onepartop> Until<ycinosue>;

Tect: No 8
Bomnpoc: NUmeroTcs onucanus:
Type Season = (winter, springtime, summer, autumn);
Var X, y: Season; t: (heat, coldly);
Y CcTaHOBUTE COOTBETCTBUE MEKIY BhIpaKEHHEM H ero 3Hadenuem: Pred (autumn)

Bepuo: summer

Hesepno: winter

Hegepno: autumn

HesepHno: heat

Hesepno: coldly

HesepHo: nenomnyctumo (ommoka)

Tect: Ne 9
Bompoc: NIMmerorcs onvcanus:
Type Season = (winter, springtime, summer, autumn);
Var x, y: Season; t: (heat, coldly);
YcTaHOBUTE COOTBETCTBUE MEKIY BBIpaKEHHEM | ero 3Hadenuem: Succ (coldly)

Hesepro: summer

Hesepno: winter

Hesepno: autumn

BepHno: heat

Hesepno: coldly

Hesepno: negomyctumo (ommoka)

Tect: No 10
Bonpoc: MmeroTcst onucanus:
Type Season = (winter, springtime, summer, autumn);
Var x, y: Season; t: (heat, coldly);
Y cTaHOBUTE COOTBETCTBHE MCIKAY BBIPAKCHUEM U €T0 3HAUCHUCM! Succ(summer)

Hesepno: summer

Hesepno: winter

Bepno: autumn

Hesepno: heat

Hesepno: coldly

HesepHo: Hegomyctumo (ommoka)

Tect: Ne 11
Bompoc: Jlano onucanue: Var k:’1°..°3’;
Bribepure ¢pparMeHT mporpaMMel, B KOTOPOM I€YaTaeTCs 3HaUCHUE MIEPEeMEHHON K mponucho.
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Hesepuno: Case k Of
1: Writeln(‘oqun’)
2: Writeln('nBa’)
3: WriteIln('tpu *);
Bepno: Case k Of
'1": Writeln('oqusn’);
‘2" Writeln('nBa’);
‘3" Writeln('tpu");  End;
Hesepuno: Case k Of
1: WriteIln('oqun ');
2: Writeln('nBa ');
3: Writeln(tpu );  End,

Tect: No 12

Bormpoc: Ckosbko pa3 BeimonHutes mukin  For 1:=12 to 11 do k:= k + sin(i);
Bepno: 0
Hesepno:
Hegepno:
Hesepno:
Hegepno:
Hesepno: 3anukimrcs

HesepHo: BeIBeneTcst coobmieHrne 06 onmmoke

W AN~

Tect: Ne 13

Bompoc: Ckosbko pa3 BBIONHUTCS MK Repeat s:= s * a; n:=n+1 Until n=3;
Hesepno: 0

Hesepno: 1

Bepno: 2

Hesepno: 4

Hesepno: 3

HesepHo: 3anuknuTcs

HesepHo: BbiBeseTcs coob1eHue 06 ommoke

Tect: Ne 14
Bonpoc: Beibepute oneparop, B KOTOPOM BbICUUTHIBAETCS
y =sinl+sinl.1+sinl.2+...+sin2
Hesepno: y:=0; fori:=0.1to 1 do y:= y+ sin(1+i);
Bepno: y:=0; for i:=0 to 10 do y:= y+ sin(1+0.1*i);
Hesepno: y:=0; k:=0; for i:=0 to 10 do y:= y+ sin(1+k); k:=k+0.1;
Hegsepno: y:=0; for i:=1to 10 do begin y:= y+ sin(1+i); i:=i+1; end;

Tect: Ne 15

Bompoc: Beibepute BepHOE onrcanue mporeayphl:
Hesepno: Procedure proc (a:integer): var x:byte;
Bepno: Procedure proc (a:integer; var x:byte);
Herepno: Procedure proc (var a:integer):byte;
Hesepno: Procedure proc (a:integer; var b:byte;);

Tect: Ne 16
Bormpoc: Uto Oyzaer BrIBEI€HO Ha DKpaH?
Var a,b,c: Integer;
Procedure proc (Var x,y:Integer; b:Integer);
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Begin
X:=X+Y;
yi=y*2;
b:=b+y;
End;
Begin
a:=1; b:=2; c:=3;
proc (a,b,c);
writeln (a,” *,b,” *,c);
End.
Hesepno: 327
Hesepno: 347
Hesepno: 323

Bepno: 343
Tect: No 17
Bompoc: /lano onucanue:
Program AN;
Var X, y, z: real;
b, c: Integer;
m, n, k: Char;

Function A (x, y: real): real;
Bri6epuTte npaBmiibHOE 0OpaliieHne K PyHKIUU:
Hesepno: b:=A(a,b,c);

Bepno: z:=A(x,1);
Hesepuo: b:=A(X,y);
Hesepuo: m:=A(z);
Hesepro: A(X,Y);

Tect: Ne 18

Bonpoc: Beibepute HEBepHOE ONUCaHKNE BYMEPHOTO MAacCHBa:
Hesepno: Var a: Array [‘a’..’z’,1..2] Of Byte;

Bepno: Var a: Array [Byte] Of array [Byte] Of Integer;
Hesepno: Var a: Array [1..7,1..7] Of Char;

HesepHno: Var a: Array [‘a..z’,1..2] Of Byte;

Tect: Ne 19
Bomnpoc: Jlana ctpoka s='IIpuser !'.
YcraHoBute cootBeTcTBHE: S[1] =
Bepno: “IT'
Hesepno: 'p'
Hesepno:
HesepHo:
Hesepno:
HesepHo:
Hesepno:
Hesepno:

Shee]

S

-~

H w

Tect: Ne 20
Bomnpoc: /lana ctpoka s="TIpuser !'.
YcTaHOBUTE COOTBETCTBHE:

s[length(s)]=
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Hesepno: ‘IT'
Hesepno: p'
Hesepno: '
Hesepno: '8'
Hesepno: ‘¢’
Hesepno: 'T'
Hesepno: "'
Bepno: "'
Tect: Ne 21

Bomnpoc: /lana ctpoka s="TIpuser !'.

YcTraHOBUTE COOTBETCTBUE: S[2]=
Hegepno: ‘IT'
Bepno: 'p'
Hegepho:
Hegepno:
Hegepho:
Hegepno:
Hegepho:
Hegepno:

o =

- H: o

Tect: Ne 22

BOHpOCZ YcTaHOBUTE COOTBETCTBUE MCKAY TUIIOM @aﬁna 1 OIMMCAaHHUEM €T0 nepeMeHHoﬁ:
TEKCTOBBIN (haiis

Hesepno: var f:file;

Bepno: var f:textfile;

Hesepno: var f:file of integer

Tect: Ne 23

Bonpoc: YcraHoBuTe COOTBETCTBHE MEXAY TUIIOM (haiiya U OMMCAaHUEM €ro IEPEMEHHOM:
TUIHU3UPOBAHHBIN (aiin

Hesepno: var f:file;

Hesepno: var f:textfile;

Bepno: var f:file of integer

Tect: Ne 24

Bonpoc: YcraHoBuTe COOTBETCTBHE MEXAY THUIIOM (haiiiaa U OMMCAHUEM €ro IepPeMEHHOM
HETUIU3UPOBAHHBIN (aii

Bepno: var f:file;

Hesepno: var f:textfile;

Hesepno: var f:file of integer

Tect: Ne 25

Bompoc: YcranoBute coorBerctBue: L{uki mo napamerpy
Hesepno: Case...

Bepno: For...

Hesepno: Repeat...

Hesepmno: If...

Hesepuo: While...
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Tect: Ne 26

Bomnpoc: YcranoBure coorBerctBue: Lk ¢ nmpemycioBuem
Hesepno: Case...

Hesepno: For...

Hesepno: Repeat...

Hesepno: If...

Bepuo: While...

Tect: Ne 27

Bomnpoc: YcranoBure coorBercTBue: LUk ¢ moctycioBuem
Hesepno: Case...

Hesepno: For...

Bepuo: Repeat...

Hesepno: If...

Hesepuo: While...

Tect: Ne 28

Bormpoc: ITapamerp nukima FOR - 3to:

HesepHo: BbIpakeHHe J1000T0 THIIA

HesepHo: BbIpaXkeHUE TOTUYECKOTO THUIIA

Hesepno: nepemenHas tosbko tuna Integer
HesepHo: nepemeHnHas 11000ro YMCIOBOTO TUIIA
Bepno: nepemenHas 11000ro HOpsAKOBOTO THUTIA
HesepHo: BbIpakeHHE 11000T0 BEIIECTBEHHOTO THIIA

Tect: Ne 29

Bomnpoc: Ycnosue mukiaa While - sto:

HeBepHo: BbIpakeHHe JII000T0 THIIA

Bepno: BbIpakeHH€ TOrMYECKOro TUA

HeBepHo: nmepemenHas ToibKko Trma Integer
HeBepHo: nmepeMeHHast IF0O0TO YHCIIOBOTO THIIA
HeBepHo: nmepeMeHHas 1r0060T0 MOPSIIKOBOTO THIIA
HeBepHo: BbIpaskeHwHe JII000r0 BEMIECTBEHHOTO THITA

Tect: Ne 30
BOHpOCZ Yo 6y)1eT BBIBCJICHO HA 3KpaH I1OCJIC BBIITOJHCHUSA ITPOTrPAMMBI:
Program Pr;
Var a: Integer,;
b:Real;
Procedure MULZ2(var c: Integer; b: Real);
Begin
c:=2*C;
b:=2*b;
end;
Begin
a:=5; b:=7,
MUL2 (a, b);
Writeln (a, b);
End.

Bepno: 10 7
Hesepno: 10 14
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Hesepno: 5 14
Hesepno: 5 7

Tect: Ne 31

Bomnpoc: Beibepure omneparnuio NpoBepKr BXOXKICHHS JIEMEHTa B MHOXKECTBO
Bepho: in

Hesepuo: =>

Hesepno: =

Hesepno: <>

Hesepuo: *

Tect: Ne 32
Bompoc: Maccus — 310 ...

HeBepHo: mocnenoBaTeiabHOCTb, COCTOSIIAs U3 OJHOTUIIHBIX 3JIEMEHTOB

HeBepHo: mocnenoBaTenbHOCTh, COCTOSIAS U3 (PUKCHPOBAHHOTO YHCIIA JIEMEHTOB

BepHo: nocnenoBaTenbHOCTh, COCTOSMIAs U3 (PUKCHPOBAHHOIO YHCIIA OJJHOTUITHBIX YJIEMEHTOB
HeBepHo: mocienoBaTenbHOCTb, COCTOANIAS U3 (PUKCHPOBAHHOTO YUCIIA YIOPSIOUYEHHBIX
OJTHOTHUITHBIX 3JIEMEHTOB

6.

2.2 3apanus 1JIs KOHTPOJIsI
Tembl KypCcOBBIX paboT:

Pa3paboTtka nporpammHoro komruiekca «Kunorearpy»

PazpaboTka nmporpaMMHOT0 KOMILIEKCA «ABTOBOK3AI»

Pa3paboTtka nporpaMMHOro Komruiekca «Pacmnrcanue ypokoB»
PazpaboTka nporpamMmmHoro komriekca «CuctemMa TECTUPOBAHUS
Pa3paboTka mporpaMMHOT0 KOMILIEKca «YTIpaBiIeHHE YEMITHOHATAMU
PazpaboTka nporpamMmmHoro komruiekca «Cekperapb»

Pa3paboTtka nporpaMMHOro Komruiekca «Mactepckas»

8. Pa3paboTka nporpammuoro komruiekca «I" A

Pa3pabotka nporpaMMHoOro Komruiekca «bankomaTy

. PazpaboTka nmporpamMmmuoro komruiekca «KaccoBslit anmapar»

. Pa3pabotka nporpammHoro komruiekca « ToproBeiii aBTomaT

. Pa3paboTka nporpaMMHOro KOMILIEKCa «YTIpaBiIeHHE CKIIAZOM»

. Pa3paboTka nporpaMMHOT0 KOMILIEKCa «YTIpaBieHHe OUOINOTEKOM»
Pa3zpaboTka mporpaMMHOT0 KOMILIeKca «Y IpaBieHNE TOJTUKINHUKON

CoNoO~WNE

e el el
WN PO

Bonpockl K MPpOMeKYTOYHOM aTTeCTAIMU
3 cemecTp

1. IlporpaMmMupoBaHue Kak pa3zaen uHpopMaTuku. S3piku mporpamMmupoBanus. O630p.
Knaccudukamms.

21. 3wk mporpammupoBanus C#. OOmas xapakTepUCTHKA sSI3bIKAa: MECTO B KJIACCH(DHUKAIMU S3BIKOB,
CHHTaKCHC M CEMAHTHKA SI3bIKa, OCHOBHBIE OOBEKTHI SI3bIKa, ONIEPATOPHI, CTPYKTYpa MPOrpaMMBI.

22. Tlonstue cpeapl mnporpammupoBaHusa. KommoHeHTbl cpenpl. Kommuiasiuus ©W  KOMIIOHOBKA
POTPaMMBI.

23. CHUHTaKCHYeCKHE U JIOTHYECKUE OMMOKHU. TecTupoBaHUE U OTIaKa IPOTrPAMMBI.
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24. Jlannbie B s3bike C#: KOHCTaHTHl M TepeMeHHble. CKalsgpHble THUIBI JaHHBIX. MoaudukaTtopsl
THUIIOB.

25. JlaHHble YUCIIOBBIX THIOB B si3bike C#: OObBsIBIIEHHE, XapaKTEPUCTHKA, JOMYCTHMBIE OIEpaluy,
npuBeeHue THnoB. [IpuMep ncnoab3oBaHus.

26. Omneparnun si3pika Cu. [Ipuoputer onepanuii. OnepaTop u omnepaunus nprcBauBaHusi B si3bike CH#.
MHoXecTBeHHOE IpucBanBaHue. BripaskeHus..

27. ®ynkuun (opmaTHOro BBOJAA W BhIBoJA. llapamerpsl. Ympammstomas ctpoka. Crerudukaropsl
¢dopmara. Ypapisouye CUMBOJIbI.

28. AnropuTMHuecKas KOHCTPYKIHMS BETBJICHHMS: MOJTHAS M HENojHas (opma, OJI0K-cXxeMbl. Y CIoBHAs
onepauus. YcCIoBHbIM onepatop B s3bike C#: cTpykTypa omepaTopa, IOJHAas M HenojHas (opMsl,
KCIIO0JIb30BAaHUE CIOKHBIX ycinoBuid. [Ipumep Ha sa3bike CH.

29. AnropuTMuuecKkas KOHCTPYKLUsS BblOOpa: moHsATue, 6j1ok-cxema. Onepatop BbiOopa B s3bike CH#:
CTpyKTypa omneparopa. [Ipumep nporpammel Ha C#.

30. [ukanueckue alrOpUTMBL: MOHATHE, BUABI (IIEPEUUCIUTH). AJITOPUTMUYECKAss KOHCTPYKIMS IIMKJIA
C TpeayciioBUeM (MMOHITHE, UCTIOIb30BaHue, 00K-cxema). Oneparop nukia for: cTpykTypa oneparopa,
IIPUMEp UCIOIB30BAHUS.

31. Hukiauyueckue alrOpUTMBIL: MOHATHE, BUABI (TIEPEUUCIIUTD). AITOPUTMHYECKAsT KOHCTPYKIUS [TUKIIA
¢ mpenycioBueM (MOHATHE, UCIIOIb30BaHUE, O0K-cxema). Oneparop nukia ¢ npeayciosiem While B
s3pike C#: cTpyKTypa omeparopa, IOIMyCTUMbIE U HeIOITYCTUMBIE YCIIOBUS, IPUMEP MCIIOIb30BaHMUS.

32. lukianueckue airOpUTMBL: MOHATHE, BUABI (IIEPEUUCIINTD). AITOPUTMHYECKasE KOHCTPYKLUS LIUKIIA
¢ mocTyciioBueM (TMOHATHE, UCIIOIb30BaHuE, 0J0K-cxema). OnepaTop LUKIIA C IOCTYCIIOBUEM B SI3bIKE
C#: cTpykTypa onepaTopa, J0IMyCTUMbIE U HEJIOIYCTUMBbIE YCIOBHUS, IPUMEP HCIIOJIb30BAHMSL.

33. TumoBble NUKINYSCKUE ATOPUTMBI: MAKCUMYM/MUHUMYM, CyMMa/TIPOU3BEACHHE, KOJIMUECTBO.

34. JluHelHBI MaccHB: IOHATHE MAacCUBa, OOBSABICHME, WHULMAIM3ALUS MAcCUBA, WHJIEKcCAlUs
a5eMeHTOB. POPMHUPOBAHKE U BBHIBOJ MACCHBA.

35. TunoBble anropuTMbI U1 pabOTHI C IMHEHHBIMU MaCCUBAMU.

36. 3amava COPTHPOBKHM MaccuBa. AJTOPUTM COPTHPOBKH JTMHEWHOTO MAaCCHBA METOIOM "Ty3bIpbKa'.
37. JIBymepHsbIif MaccuB. OObsBICHNE, THULIMAINU3ALHUS IBYMEPHOI'O MacCHBa, MHIEKCAIHs 3JIEMEHTOB.
dopmMupoBaHUEe U BBIBOJ JJBYMEPHOTO MacCHBA.

38. TunoBble anropuT™bl 1t 00pabOTKH JByMEPHOT0 MaccHBa (L[ETUKOM).

39. Yactnunas o0paboTka JBYMEpPHOTO MaccuBa (IO CTpPOKaM KM 1O cTojOmam). THIOBbIe
AJITOPUTMBI.

40. Oyakiuu B s3bike C#: moHsTHE, OOBSIBICHHE, MPOTOTHIH (QyHKIMA. Bb3oB ¢yHkumu. Tumsl
BO3BpAl[aeMbIX 3HAYEHUI.

41. ®dynxumum B s3pike C#: mapameTrpbl ¢GopMaibHble U (aKTUYECKHE, MEXaHU3M Iepeaayvu
napameTpos. [lepegaua mapamMeTpoB «I10 3HAYSHUIO» U «I10 cChlIKe». [Ipumep ucnonb3oBaHus.

42. JlokanmpHble © TiI00anmbHBIE TepeMeHHble. OOnacTH JecTBUS MW OOJACTH  BHJIWMOCTH.
DKpaHMPOBAaHUE NTEPEMEHHBIX.

43. bubnmorteunsie QyHKIUU. 3arojoBouHble Qaitnel.  [loakmouenne Oubmmorek. DyHKIHH
MaTeMaTHYeCKOH OMOIHOTEKH.

44. PexypcuBHOe onucaHue (QyHKIUN: 06a3a peKypcHH, PEeKypCUBHBIM BBI30B, HUCIOJIb30BaHUE CTEKa.
[Tpumep ucnonb30BaHUs.

4 cemecTtp

45. TIpuuuHBI TOSBICHHS U aKTYAJIbHOCTh 00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHHUSL.

46. CopaepxaHue KOHLIENIMA 00BEKTHO-OPHUEHTHPOBAHHOTO ITPOrPaMMHUPOBAHUSI.

47. OcHOBHbIE HJIeU OOBEKTHO-OPHUEHTHPOBAHHOIO MPOTPAaMMHUPOBAHUS: HCIOJIb30BaHUE OOBEKTa B
KayecTBE OCHOBHOM KOMIIOHEHTHI IPOrpaMMBbl, MpPEACTaBICHUE MPOTrPaMMbl KaK COBOKYITHOCTH
B3aMMOJICHCTBYIOMINX OOBEKTOB.

48. XapakTepucTuku 00bEKTHO-OPUEHTHPOBAHHBIX SI3bIKOB ITPOTPaMMHUPOBAHUS

49. OcHoBHBIE 00JacCTU NMPUMEHEHUS 0OBEKTHO-OPHEHTUPOBAHHOTO MPOIPAMMHPOBAHUs: pa3paboTka
Iporpamm, cosjianue 6a3 1aHHbIX, IOCTPOCHUE MPUKIATHBIX CUCTEM.
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50. MonynbHBIN OAXO0] B IPOrPaMMHUPOBAHUN

51. OcHOBHBIE IPEUMYIIECTBA MPUMEHEHHS 00BEKTHO-OPUEHTHPOBAHHOTO ITPOTPAaMMHUPOBAHUSI.
52. OcuoBaeble nmoHsATUss OOIT: 00BeKT, Ki1acc, TaHHbIC, METOIbI, JOCTYII, HACJICJIOBAHIE CBONCTB.
53. OOBEKT KaKk COBOKYITHOCTh IAaHHBIX M HA0Opa METO/IOB.

54. CemanTtuka 0OBEKTa: JaHHBIE KAaK OTPAKEHUE COCTOSHUS OOBEKTa M METOJABI KaK CpeicTBa
oOecrieueHns B3auMOIeCTBUS OOBEKTOB.

55. IlpexacraBienue 1aHHbBIX.

56. Knaccudukanmsi METOI0B: KOHCTPYKTOPHI, IECTPYKTOPHI, CEIEKTOPBI K MO (DHUKATOPHI.

57. VHKancymsiuus JaHHBIX U CKPBITHE UH(OPMAIIHH.

58. Cozpanue, UCTIOIB30BAHUE U YHUUTOKEHHUE OOHEKTOB.

59. OopamieHre kK 00BEKTY B IIEIIOM U €r0 OTJEIBHBIM IOJISIM, METOIaM U CBOMCTBAM.

60. Co3nanue 00BEKTOB YK€ CYIIECTBYIOIIECTO THIIA.

61. HMcnonb3oBanue 00ObEKTA.

62. Unentuduxaius oObEKTOB.

63. Omnpenenenre TMHAMUAKH ITOBEACHHS OOBEKTOB.

64. IlpuHuIBl 00BEKTHO-OPUEHTHPOBAHHOTO IIPOrPAaMMHUPOBAHUS U UX MPUMEHEHHE K KlaccaM
65. Knaccel 00bEKTOB: Ha3HAYEHHE U CEMAHTHKA.

66. Kiaccel u abcTpakTHBIC THITBI JTAHHBIX.

3. Kputepun oneHnBaHus

Kpumepuu oyenueanus 6vinonHenusn 3a0aHuil NPAKMUYECKUX 3aHAMUIL
Ouenka "omauyno" — 3aaHue BBIIOJHEHO B IOJHOM OOBEME, J1aHbl MpPaBWJIbHBIE OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI, CJICTIAHbI JJOTMYECKU TOUHBIC BHIBOBI.

Ouenka "xopowo" — 3ajaHue BBIIOJHEHO B MOJHOM 00beMe, JaHbl MPaBUJIbHbIE OTBETHI Ha
KOHTPOJbHBIE BOPOCHI, HE BCE BBIBOJIBI IOTUYECKU TOYHBI U MPABUIBHBL.
Ouenka "yoosremeopumenvro” — 3agaHue BBIIIOJHEHO B IIOJIHOM O0OBeMe, €CTh OIIHOKU B
b

OTBETax Ha KOHTPOJbHBIC BOMPOCHI, HE BCE BBIBOJIbI IPABUIIbHBIC.
OueHka "nHeydoenemeopumenvHo” — 3a1aHe HE BHITIOJTHEHO, OTBETOB HET, BBIBOJIOB HET.

Kpumepuu oyenusanua mecma

Onenka "omauuno” — na éce gonpocvt mecma oanvl npagunvhsie omeemoi(100%);
Ouenka "xopowo" — npasunvrvie omeemot om 99% 0o 80%

Onenka "yoosnemeopumenvro"-npasunvrvie omeemsi om 79% oo 50%

Ouenka "nHeyodosnemeopumenvro” — menee 50%

Kpurtepuu oneHnBaHus 3K3aMeHa

Ouenka "omauuno" —

1. T'myOoxoe u mMpoYHOE YCBOEHHUE MPOrpaMMHOTO MaTepHana.

2. 3HaHUe MaKEeTOB MPHUKIAIHBIX TPOTPAMM.

3. 3HaHWE OCHOBHBIX MPUHIIMIIOB IIOCTPOCHUS IMAKETOB MPHUKIAIHBIX TPOTPAMM.
4. 3HaHME OCHOBHBIX 3334 MPHUKIATHBIX TPOTPAMM.

5. CBoOoaHoe BiaJieHUE MaKeTaMH MPUKJIAJIHBIX TPOrpaMM.

6. To4yHOCTH U 00OCHOBAaHHOCTbH BHIBOIOB.

7. be3zommnO09HOE BHITIOJIHEHHE MPAKTHYECKOTO 3aaHusI.

8. TouHble, MOJHBIE U JOTMYHBIE OTBETHI HA JOMOIHUTEIbHbBIE BOIPOCHI.

Ouenka "xopowo" —

1. Xoporee 3HaHKE TPOrPAMMHOTO MaTepraa.

2. HenoctatoyHO NOJIHOE M3JI0KEHUE TEOPETUYECKOTO BOIIPOCA SK3aMEHAIMOHHOTO OHIIeTa.
3. Hanwyne He3HAYNTENHHBIX HETOYHOCTEH B YIIOTPEOJIICHUH TEPMUHOB, KIIaCCHU(DUKAITUH.

4. 3HaHuE OCHOBHBIX MAKETOB MPHUKJIAJHBIX IPOIPaAMM.
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Henonnota npeacraBiaeHHOro WILTIOCTPATUBHOTO MaTepuasa.

TouHOCTH 1 00OCHOBAHHOCTDH BBHIBOJIOB.

Jlorn4Hoe U3J10KEHUE BOIIPOCA, COOTBETCTBUE U3JI0KEHUSI HAYYHOMY CTHUJIIO.
Herpy0as ommn6ka nmpy BHIIOJTHEHUH MPAKTUYECKOTO 3a/1aHusl.

NGO

OueHnka "yoosremseopumenvro” —

IToBEepXHOCTHOE YCBOEHHE ITPOIrPAaMMHOI0 MaTepHaIa.

HepnocraTouHo mosiHoe U310KEHHE TEOPETHIECKOI0 BOIIPOCA 3K3aMEHAIMOHHOT O OUIeTa.
3aTpyaHeHUE B IPUBEJACHUN TPUMEPOB, MOATBEPKIAIOIINX TEOPETUUECKUE MOT0KEHHUS.
Hanuuue Heroynocteil B ynotpebieHuu TepMUHOB, KiIacCU(UKALIUHI.

Heymenune yetko chopMymupoBaTh BHIBOIBI.

OTCcyTCTBUE HABBIKOB HAYYHOTO CTUJISI U3JIOKEHUSI.

I'pybast ommOKa B IpaKTHIECKOM 3aJaHHH.

HeTtouHnbie 0TBETHI Ha TONOTHUTENBHBIE BOIIPOCHI.

NG~ WNE

Ouenka "neyoosnemeopumenvro" —

He3nanue 3HaUUTENBHOM YaCTH TPOrPAMMHOI0 MaTEpHAIIA.
HecrocoOHOCTh MpUBECTH MPUMEPHI MTAKETOB MPHUKJIATHBIX TPOTPAMM
Heymenue BBICTUTH TI1aBHOE, C/I€TIaTh BBIBOABI M O0OOIICHHMS.
['pyOble ommOKH MpH BBHIMTOJIHEHUU MPAKTUYECKOTO 3aJaHUS.
HenpaBunbHbie OTBETHI HA IOMOJHUTEIBHBIE BOIPOCHI.

arONE



