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1. ITacnopT ¢oHIA 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  ycBoeHUs ocBoeHMsi aucuuiiiabl  OI1.04  OcHOBBI  anropuTMu3aluud |
IPOTPaMMHUPOBAHUSI OCHOBHOW TMpodeccHoHanbHOM 00pa30BaTeNIbHOW MPOTPAMMBI  CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHusl (Z1ajee — 00pa30BaTEeIbHON MPOrPaMMBbl) IO CIICIIHATIBHOCTH
09.02.07 MudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

Hucuummna  OI1.04 OCHOBBI aJIrOPUTMU3ALMKM U MIPOTPAMMHUPOBAHUS 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 MO3BOJISET OLIEHUBATh JOCTIDKEHHE O0OYUAIOIIMMUCS 00IUX U
npogecCHOHAILHBIX KOMIETEHIIH:

Obwue xomnemenyuu

Kon HanMeHoBanue 00X KOMIETEHIINHA

OK 01 BoiOupate cnocoObl  pemieHMsl  3ajad  NPOQPECCHOHANBHOM  JI€ATEIbHOCTH,
IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02 OcymiecTBIATh OUCK, aHAINW3 U HHTEPIIPETANI0 HH(OPMAIH, HEOOXOJMMOMN IS
BBINOJIHEHUS 3a]1a4 TPOEeCCHOHATBHOMN €A TEIbHOCTH.

OK 04 PaGorate B KoJIeKTHBE U KOMaH 1€, 3P (HEKTUBHO B3aMMOJIEICTBOBATh C KOJUIETaMH,
PYKOBOJACTBOM, KJIMEHTAMH.

OK 05 OcCy1ecTBIATh YCTHYIO U TUCBbMEHHYIO KOMMYHHMKAIMIO HA TOCYAApPCTBEHHOM
A3BIKE C YYETOM OCOOEHHOCTEN COLMAIbHOIO U KYJIBTYPHOTO KOHTEKCTA.

OK 09 Hcnonb3oBath UH(QOPMaILIMOHHBIE TEXHOJIOTUH B npoeccHOHATBLHON
JIeSITEJIbHOCTH.

OK 10 [Tonp3oBaTbess MpodeccHOHANbHOM —JOKYMEHTAlMed Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM $I3bIKax

B pesynbrare wu3yyeHus AMCLUILUIMHBI OI1.04 OcHOBBI aNrOpUTMHU3ALUN U
IIPOrpaMMHUPOBaHUS 00y4aroImuecs AOKHBIL:
ymembo:

- PaszpabaTpiBaTh anropuT™MBbI Jisl KOHKPETHBIX 3ajad.
- Hcnonp3oBark mporpaMMsl i Tpaguueckoro 0TOOpakeHus ajJropuTMOB.
- OnpenensiTh CI0KHOCTH pabOTHI AJITOPUTMOB.
- Paborats B cpezie mporpaMMHUpPOBaHUSI.
- PeanuzoBbIBaTh MOCTPOEHHBIE AJITOPUTMBI B BHJIE MPOrPaMM Ha KOHKPETHOM SI3bIKE
IIPOrpaMMHUPOBAHUS.
- O¢opMIATh KO IPOTPaMMbI B COOTBETCTBUH CO CTaHAAPTOM KOJUPOBAHMUS.
- BrinmonHATH NPOBEPKY, OTIIAAKY KOJIa IPOIPAMMBI.
3HamMb:

- IlonsTHe anropuTMH3aIMM, CBOMCTBA AaNrOPUTMOB, OOIIME MPHUHIMIIBI MOCTPOCHUS
aJITOPUTMOB, OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKIIUH.

- DBOJIOLMIO $I3BIKOB IPOrPAaMMHMPOBAHUS, HMX KJIACCU(PHUKAIMIO, TOHATHE CUCTEMBI
IIPOrpaMMUPOBAHUS.




- OCHOBHEIE 3JIEMEHTHI

SI3BIKa,

CTPYKTYpy TMpOrpaMMbl, OMNEpaTOpbl M ONEpaluHu,

YIIPaBJIAIONINE CTPYKTYPBI, CTPYKTYPBI JaHHBIX, (DaiiiIbl, KJIACCHI TaMSITH.
- Iommporpammel, coctaBienne OMOIUOTEK TOAIPOrPaMM

- OOBEKTHO-OPUEHTUPOBAHHYIO MOJENb [POrPaAMMUPOBAHMS,

OCHOBHBIC ITPHUHIIUIIBI

00BEKTHO-OPUEHTHPOBAHHOIO IIPOTrPAMMUPOBAHMSI HA NPUMEpPE aAITOPUTMUYECKOTO
A3bIKa: IOHATHE KJIACCOB M OOBEKTOB, UX CBOMCTB U METOAOB, WHKAICYSLMUA U
noauMopQu3Ma, HaclIeI0BAHUS U IIEPEOIPEICIICHHUS.

1.2. H.]'IaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA KOMIIeTeHLIii

B pesynbrate ocBoenus nporpammbl quctuuiinabl OI1.04 OcHOBBI alropuTMHU3alud U
MPOrpPaMMHUPOBAHUS YUUTHIBAIOTCS IUIAaHUpYyeMble pe3yibTarhl ocBoeHus obmux (OK) u
npodeccuonanbubix (I1K) komnerenmuii:

Kon Coaepxanue Inanupyemble pe3yJbTaThbl 0CBOEHHS KOMIIeTeHIIUH
KOMIIeTeH Ml KOMIEeTeHHH
OK 1. BriOupats cmocoObl | YMeHHsl:  paclio3HaBaTh 3a7ady W/WiIM  mpolieMy B
pelieHus 3a7a4 | Ipo)ECCHOHATBHOM  W/WIM  COLMANBHOM  KOHTEKCTE;
npodeccuoHaANbHON aHaNM3UpOBATh 3aJady W/WIA MpodlieMy M BBIICHATH €&
JesITEIbHOCTH, COCTaBHbIE YACTH; ONPEACATH OSTambl pELICHUS 3ahadqH;
NPUMEHHUTENILHO K | BBISBIIATH U 9QPEKTHBHO HCKATh HHPOPMAIUIO, HEOOXOJUMYIO
Pa3ITUIHBIM JUTSL PEIICHUS 3a/1a4 H/UIH TPOOJICMBI,
KOHTEKCTaM COCTaBUTh IUIaH JCWCTBUS;, ONPEHEIUTh HEOO0XOIUMBbIE
pecypesl;
BIIAJICTh aKTyaJbHBIMU METOAaMHU paboThl B
nmpodeccCHOHATBPHOH H CMEXHBIX cdepax; pearm3oBaTh
COCTaBJICHHBIH IUIaH; OLEHUBATh PE3YJIbTaT M IOCIEICTBHS
CBOMX JICHCTBHM (CAaMOCTOSITENIBHO WM C  IMOMOIIBIO
HAaCTABHHKA)
3HaHUSA: aKTyalbHbIH NPOPECCHOHAIBHBIA M COLMAIBHBIN
KOHTEKCT, B KOTOPOM MpPHUXOAMTCS paboTaTb M IKUTH;
OCHOBHBIE MCTOYHUKU WH(QOPMAIMH U PECYPCHI JJISl pEIICHUS
3aJad U mpobieM B NpodecCHOHATBHOM W/HMIM COLUAIbHOM
KOHTEKCTE;
QITOPUTMBI  BBIIIOJHEHUST Pa0OT B TpodeccHoHaTbHON H
CMEKHBIX 00JIaCTSIX; METOIBI PadOTHl B TPOdecCHOHATBHON 1
CMEXHBIX cdepax; CTPYKTypy IUIaHa JUIS DPELICHUs 3a/1ady;
MOPSIIOK OLICHKH Pe3yIbTaTOB peeHus 3a7a4
podecCHOHATBHOMN JIESITEITBHOCTH
OK 2. OcCymIecTBISATH YMeHUsI: ONpeleNaTh 3aaadd Juis IOWCKa HH(OPMAIINU;
MOWCK, AaHAIW3 U | ONpEAeNsATh  HEOOXOAMMbIE  HCTOYHUKM  HH(OpMauuu;
WUHTEPIIPETAIHIO IJTAHUPOBATH MPOIIECC MTOMCKA; CTPYKTYPHUPOBATH MOTyYaeMyIO
UHQOpMAIIH, nH(pOpMAIMIO; BBIAENATH HamOOJee 3HAYMMOE B IIEpEYHE
HeoOXxomumoll  ans | uHpOpMaluuy;  OLUEHMBAaTh  HPAKTHUECKYI0  3HAYMMOCTH
BBIMIOJTHEHMST ~ 3a7ay | Pe3y/IbTaTOB IOMCKA; OQPOPMIISITh PE3YJIbTAThI TOUCKA
npoecCHoHaNbHOMN 3HaHusA: HOMEHKJIaTypa WHOOPMAIIMOHHBIX HCTOYHHKOB,
JeSITETIbHOCTH. MPUMEHSIEMbIX B MPOPECCHOHATLHON JICATENLHOCTH; TPUEMBI
CTpYKTypupoBaHusi uH(popMmanmu; ¢opmar odopMIICHUS
pe3yNbTaTOB MOMCKa HH(OPMAITUN
OK 4. Paboratp B | YMeHuUsl: OpraHM30BBIBaTh PabOTy KOJJIEKTHBA W KOMAaHJIBI;
KOJIJICKTHBE U | B3aMMOJIEHCTBOBATH C KOJUIETaMH, PYKOBOACTBOM, KIMEHTAMHU
KOMaHJe, B X0/1¢ pohecCHOHANTbHOM JesITeNbHOCTH
3 dexTnBHO 3Hanusn: IICUXO0JIOTHYECKHE OCHOBBI JIeSITeTbHOCTH
B3aMMOJICHCTBOBATh C | KOJJICKTHBA, ICHUXOJOTHYECKHE OCOOCHHOCTH JIMYHOCTH;

KoJuieramMu,

OCHOBBI HpOCKTHOfI JACATCIIBHOCTHU




PYKOBOJCTBOM,
KIJIMEHTaMH.

OK 5. OcymiecTBIsATh YMenusi: TpaMOTHO H3JIaraTb CBOH MBICTH H OQGOPMIIATH
YCTHYIO U JOKYMEHTBl 1O  HpOpEecCHOHAIBHOW  TeMaTUKe  Ha
MUCHMEHHYIO TOCYJapCTBEHHOM  SI3bIKE, TPOSBIATH TOJEPAHTHOCTH B
KOMMYHHMKALIUIO Ha paboueM KOJIJIEKTHBE
roCyJapCTBEHHOM 3HaHusA: OCOOCHHOCTH  COLMAJIbHOTO U  KYJIBTYPHOTO
A3BIKE C yYETOM KOHTEKCTa; mpaBuia opOpMIICHHS JOKYMEHTOB U TIOCTPOCHHUS
ocobeHHOCTEH YCTHBIX COOOIICHUH.
COLIMAJIBHOTO U
KYJIBTYPHOTO
KOHTEKCTA.

OK 9. Hcmons3oBath Ymenust: TIPUMEHSATH cpencTBa WH(OPMAITMOHHBIX
MH()OPMAIOHHbIE TEXHOJOIMH Ul pelIeHUs] NpoeCCHOHANBHBIX — 337ay;
TEXHOJIOTHH B | MICIIOJIB30BATh COBPEMEHHOE MTPOTPaMMHOE O0ecIieueHHE
npodeccuoHaNbHON 3HaHus: COBPEMCHHBIE cpencTBa u YCTpOMCTBa
JeSITebHOCTH. nHGOPMATU3ALMHY; MOPAIOK MX NMPUMEHEHHS M IPOrpaMMHOE

obecrniedeHune B mpoecCHOHaTbHON AeSITEThHOCTH

OK 10 Hcnons3oBath YMeHnusi: MOHUMAaTh OOMIMH CMBICT YETKO MPOM3HECEHHBIX
UH(POPMAIMOHHBIC BBICKa3bIBAaHUI Ha WM3BECTHBIC TeMbl (IPOPECCHOHAIBHBIC H
TEXHOJIOTHH B | OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BBIE MpodeccroHaIbHBIE
npoheCCHOHATBHON TEMBI, YYacTBOBaTh B JHAJOTaX Ha 3HAKOMBIC OOIIHME W
JeSITeTbHOCTH. npodeccCHOHANBHBIE TEMBI; CTPOUTH IPOCTHIE BBHICKA3BIBAHMUS O

cebe u 0 cBoed MPo(decCHOHANPHON AEATEIhHOCTH, KpPaTKO
00OCHOBBIBaTh W OOBSCHUTH CBOM JEHUCTBUS (TEKyIIne U
IUIAHUPYEMBIC); THUCATh MPOCTHIC CBSI3HBIC COOOIICHMS Ha
3HAKOMBIE MJIM HHTEPECYIOIHe MpodeccrnoHaIbHBIE TEMBI

3HaHuWsA: TpaBHJa TMOCTPOCHUS TMPOCTBIX M CIOXKHBIX
MPeUTOKEHNH Ha MPOGECCHOHANBHBIE TEMBI, OCHOBHBIE
00IIeyIOTPEOUTENbHBIC [JIaroJjbl (ObITOBAs u
npodeccHoHabHas  JIEKCHKA);  JICKCHYECKHH ~ MHHHUMYM,
OTHOCSIIIIMICS. K OTUCAHHUIO MPEAMETOB, CPEACTB U IPOIECCOB
npodeccuoHaIbHON JICSATEIIbHOCTH; 0COOCHHOCTH
MPOU3HOIICHHS; TIPaBUJIa YTEHHsI TEKCTOB MPO(ECCHOHATBHOM
HANpaBJIeHHOCTH

1.3. IToka3aTesi OLlEHKH Pe3YJIbTATOB 00yUYeHHs

Pe3yabTarsl HaumeHoBaHue
Conep:xanue TUCHUILTHHBI 00yexus OUCHOTHOTO
(OK, IIK) B KOHTPOIA | cpencrBa/dopma KoHTpOISE
3 cemecTp

Paznen 1. BBegenue B nporpaMmMupoBaHue

Tema 1.2. Tunel JaHHBIX

OK 1, 0K 2, Texymuit IIpoBepka BbIIOJHEHUS
OK 4,0K 5, WHJIUBUYAJIBHOTO 3aJIaHMUS.
OK 9, 0K 10 YcTHBIH onpoc.

Pasnen 2. OcHOBHBIE KOHCTPYKIMH A3BIKOB POTPAMMHPOBAHUS

Tema 2.1. OniepaTopsl s3bIKa OK 1, 0K 2, Texymuit IIpoBepka BbIIOJHEHUS

MPOrpPaMMHUPOBAHUS OK 4,0K 5, WHJIUBUYAJILHOTO 3aJIaHMUS.
OK 9, 0K 10 YcTHBIHN onpoc.

Temnr 1.1.-2.1 OK 1,0K 2, .
OK 4, OK 5, [IpomexyTouHbIN Jlndepermmposanbiii
OK 9, OK 10 sanet

4 cemecTp
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Pa3nen 3. OCHOBBI CTPYKTYPHOT0 NPOrPaMMHPOBAHNSA

Tewma 3.1. [Ipouenyps! u pyHKIUN OK 1, OK 2, Texymmii IIpoBepka BBIIOTHEHUA
OK 4,0K S5, WHJIUBUAYAJIBHOTO 3aJIaHHUS.
OK 9, OK 10 YCTHEIH ompoc.

Tema 3.2. CtpykTypuzanus B OK 1, OK 2, Texymuit IIpoBepka BEITIOTHEHUS

MPOrPaMMHUPOBAHUU OK 4,0K 5, WHJUBUAYAJIBHOTO 3aJIaHHUS.
OK 9, OK 10 YCTHBIH ompoc.

Tema 3.3. MogymnbpHOE OK 1, 0K 2, Texymuit [IpoBepka BHITTOTHEHUS

MPOrpaMMHUPOBaHKE OK 4, 0K 5, WHJIUBUAYAJIBHOTO 3aJIaHHUS.
OK 9,0K 10 YcTHBIH onpoc.

Paznen 4 CTpyKTYpBI AaHHBIX

Tema 4.1 Ykazarenn. OK 1, 0K 2, Texymuit IIpoBepka BEITIOTHEHUS
OK 4,0K 5, WHJUBUAYAJIBHOTO 3aJIaHHUS.
OK 9, 0K 10

Pasznen 5 O0beKTHO-OPUEHTHPOBAHHOE NPOrPAMMHUPOBAHME

Tema 5.1 OcHOBHBIE IPUHIUIIBI OK 1, OK 2, Texymuit IIpoBepka BbIIOIHEHUS
00BEKTHO-OPUEHTUPOBAHHOTO OK 4,0K S5, WHJIUBUAYAJIBHOTO 3aJIaHMUS.
nporpammupoBanus (OOIT) OK9,0K 10 3aciymuBaHue COOOIIECHHIH.
IIpoBepka npe3eHTanuu
Tema 5.2 MuTerpupoBaHHast OK 1, OK 2, Texymuit IIpoBepka BbIIOTHEHUS
cpena pa3paboTunka OK 4, OK 5, WHIUBUYabHOTO 3aIaHuUs.
OK 9, OK 10 YCTHBII onpoc.
Tema 5.3. BusyansHoe OK 1, OK 2, Texymuit IIpoBepka BbIIOTHEHUS
COOBITUIHO-YTIPABIIIEMOE OK 4,0K 5, WHJIUBUAYAJIBHOTO 3aJIaHMUS.
IpOrpaMMUPOBAHUE OK 9, 0K 10 YcTHBIHI onpoc.
Tema 5.4 PazpaboTka OKOHHOTO OK 1, OK 2, Texymuit IIpoBepka BbIIOIHEHUS
NPUIOKEHUS OK 4, OK 5, WHJWUBHUIyAJIbHOTO 3a/1aHHUS.
OK 9, OK 10 YCTHBIHM ompoc.
Tema 5.5 Dramns! pa3paboTku OK 1, 0K 2, Texymuit [IpoBepka BhINMOIHEHUS
MPUIOKEHUN OK 4, OK 5, VHJABUAYAJIBHOTO 3a/1aHHUS.
OK 9, 0K 10 YcTHBIN onpoc.
Tema 5.6 Uepapxus kiaccos. OK 1, 0K 2, Texymuuit [IpoBepka BBINOIHEHUS
OK 4,0K 5, WHJIUBUAYAJIBHOTO 3aJIaHMUS.
OK 9, 0K 10 YcTHBIN onpoc.
Temnr 3.1.-5.6 OK 1,0K 2, awra KypCOBOil PAGOTHI
OK 4, OK 5, [IpomexyTouHbIN 3}' £3aMeH p
OK 9, 0K 10

Cucrema KOHTPOJISI H OLCHKH Pe3yJIbTATOB OCBOCHHMS YMEHHII M YCBOCHHMS 3HAHUI

B cootBerctBum ¢ yueOHbIM miaHoMm 10 gucturuimHe OI1.04 OCHOBBI anropuTMHU3AIUU U
MpOrpaMMHUpPOBAHUsl MPEAYCMOTPEH TEKYIIMHA KOHTPOJIb BO BpeMsl NPOBEICHUS 3aHIATHH U
MPOMEXYTOUHasi arrectanus B gopme AudepeHIHPOBAHHOIO 3aueTa M dK3aMeHa C BbICTABIIEHUEM
WUTOTOBOM OIIEHKHU 3a BECh KYpC.

2. 3apaHus 1J1s1 KOHTPOJIS M OLIEeHKH Pe3y/IbTaTOB
2.1. 3aganus 11 TEKyLIEro KOHTPOJIs
Tema 1.2. Tunbl JaHHBIX

KommuiekT 3an1a4 « BeruucianresbHbie 3a1a4n (MaTeMaTHKA, PU3NKa)»
3anucath BbIpaxeHHs 110 popMyJie (Bce nepeMeHHbIe IPUHUMAIOT JEHCTBUTENbHbIE 3HAUYEHUS):

1. a b ab-c 8.
e ! x+ 2y dx-y
e d oeod '’ 5 + 3




2 9.
x+y x-12 EC
v+l 3M+x’ b
3 R 10 1
X = = — 2
3 5 X
4 1 11 L
_b+_ _—— e
a *T373
% 2
C
5 1 ' 12. 1 .
1+a+b' 1+ 11
2 2+ 3
24—
6. | 4x+1 5x-8y 3 Sx+2y x-3y
.3 4 5 6
7. | x*=Tx+10_ 14. -1 y+1
x?-8x+12° 3 + > :

CocraBbTe AJITOPUTMBI JIA CIICAYIOIIHNX 3ada4:

1. . Jlano paccrosinue B caHTUMeETpax. HalTi 4ncio MOJHBIX METPOB B HEM.

2. Jlana macca B kusorpammax. HailTu 4uciio moiaHbIX IIEHTHEPOB B HEH.

3. [ana macca B kmitorpamMmax. HaifTi 9uCIIO MOTHBIX TOHH B HEH.

4. JlaHo paccTosiHUE B MeTpax. HailTu 4HCIIO MONHBIX KUJIOMETPOB B HEM.

5. C Hekoroporo MomeHTa npouuio 234 qus. CKOJIbKO MOJHBIX HEEIh MPOIIJIO 32 3TOT NEepUoA?

6. C Hauana cyTOK mpomuuio n cekyHa. OnpeneanuTh CKOJIbKO MOJHBIX YACOB MPOILIO C Hauata
CYTOK.

7. C Hauana cyTOK mpomuuio n cekyH. OnpeneanuTsh CKOIbKO MOJHBIX MHUHYT MPOIILIO C Havata
OuYepeHOTO Yaca.

8. C Hauana cyTOK mpomuuio n cekyHa. OnpeneanTsh CKOIbKO MOTHBIX CEKYH/I MPOIIJIO ¢ Havaia
OYepEeaHON MUHYTHI.

9. Man npsaMoyroibHUK ¢ pazmMepamu 543x130 mm. CKoJIBKO KBagpaToB co cTOpoHOM 130 MM
MOXHO OTPE3aTh OT HETO?

10. Jano uenoe uncio k (1 <k <365). [IpucBouTh IeTOYUCICHHON BETWYNHE n 3Ha4YeHue 1, 2, ..., 6
nnu O B 3aBUCUMOCTH OT TOTO, Ha KaKOU JICHb HeNleH (MIOHeIeIbHUK, BTOPHHUK, ..., CYOOOTY min
BOCKpECEHbE) puxoautcs k-it 1eHb rojia, B KOTOpoM | siHBaps MOHECNbHUK.

11. Jano uenoe uncio k (1 <k <365). [IpucBouTh 11I€TOYUCIEHHON BeIWYMHE n 3HaUeHue 1, 2, ..., 6
wiu 0 B 3aBUCHMOCTH OT TOTO, Ha KaKoil JIeHb HeJlenu (IOHEENbHUK, BTOPHHK, ..., CyOOOTY WiH
BOCKPECEHbE) MIPUXOIUTCS K-1 IeHb ro/1a, B KOTOPOM | sSTHBapsi BTOPHUK.

12. C nauana 1990 roga mo HEKOTOPBIN AEHB MPOILIO n MecsIeB U 2 ans. [IpucBouth
LIEJIOYMCIICHHON BEIMYMHE X 3HaueHue 1, 2, ..., 11 unu 12 B 3aBUCUMOCTH OT TOTO, KAKUM
MecsIeM (sTHBapeM, peBpalieM U T. I1.) SBIIIETCS MECSI] 3TOTO JIHS.
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Tema 2.1. Onepartopsl A3b1Ka NPOrpaMMHUPOBAHUS

CocraBbTe IIporpaMMmsal JJId CICAYIOIMHUX 3ada4:

«IIpocmetiwue ancopummoiy

N

~No

10.

11.

12.

13.

14.

15.

w

o

A
Beruncnutse, Kakoi MPOLIEHT COCTaBIsIET YUCIIO A OT yucia B.
3a/iaHbl KOOPIMHATHI TPEX BEPILUMH TpeyrojabHuKa. HaliTu ero nepumerp.
Jlanbl nBa JAeHCTBUTENbHBIX uMcia. HaliTm cpenHee apudmernyeckoe 3THUX UUCENl U CpejiHee
F€OMETPUUYECKOE UX MOJYJIEH.
BbruucinTh 3HaueHNe BhIpaXXeHus 1o popmyie:
x+y xy-12 b) x*y + y
v+l 34+x Yy X
2 3
Hana ninuHa peOpa ky0Oa. Halitu miomane rpaHy, IUIomaab MOJHONW MOBEPXHOCTH U 00BEM 3TOrO
KyOa.
Onpenenurts NepuMeTp NPaBUIBLHOTO N-YrOJIbHUKA, OIIMCAHHOTO OKOJIO OKPYKHOCTH pajnyca I.
BbruncnuTh 1IMHY OKpYKHOCTH U ILIOLIAAb KPYTra OJIHOTO M TOT'O )K€ 3a/laHHOro paauyca R.
Haiitu cymmy uieHoOB apuMeTHMYECKOW MPOrpecCHH, €CIU M3BECTHBI €€ IEepBbIi 4ieH,
3HAMEHATeNb U YUCIIO YIEHOB IPOrPECCUH.
KaMmeHHbIH yrojibs NOrpy3uiIn B BaroH ¢ BeICOTOM h M., JuinHON a M., mupuHOH b M. CKOJIBKO TOHH
YIIIs1 IOTPY3WIIH, €CITU YACTbHBIN Bec yris 1.3 1/ky6. m?
KopoBa cbenaer B cyTku X KI' TpaBbl, TACTOMIIHBIN CE30H B Halel o0xacTu Anutcs B cpenHeM 150
CYTOK, TIpUMEpHasi ypOKaHHOCTh MacTOMIIHBIX KyabTyp 250 m/ra. KakoBa ruromans mactOumia,
Heo0XxoaAnMas JUIsl OIHOM KOPOBBI Ha MAacTOUIIHBIN ce30H?
BbruncnuTh nepuMeTp U III0IIA (b IPSIMOYTOJILHOTO TPEYToJIbHUKA I10 JITTMHAM JIBYX KaTeToB a U b.
CocTaBuTh IMpoOrpamMMy BbIUHCIIEHHS 00beMa LMWIMHIpPA U KOHYCA, KOTOPble MMEIOT OJAMHAKOBYIO
BbICOTY H 1 onnHaKkoBbIi paguyc ocHoBaHus R.
Jlana cTOpOHa paBHOCTOPOHHErO TpeyrojabHUKa. HaliTu miomiaab 3TOro TpeyroiabHHUKA, Paginychl
BIMCAHHOW W OMKMCAaHHOW OKPYKHOCTEH.
Haiitn niiomanpe Koipla, BHYyTPEHHUM paguyc KOTOPOTO PaBeH T, a BHEIIHNN — 3aJaHHOMY YHCITy
R(R>r).
BoasHoil mayk cTpouT B BOJe BO3AYIIHBIA JOMHUK, IEPEHOCS Ha JIallKax M Ha OpIOIIKE My3bIPbKU
aTMoc(epHOro BO3/1yXa, U MOMeIIas MX MOJA Kynos mayTHHbl. CKOJBKO PEWCOB HYXHO CJENaTh
Nayky, 4ToObl MOCTPOUTH JOMUK 0O0beMOM A Ky0. cM., eciu Kaxiplii pa3 oH Oeper B ky0.
MUJUIMMETPOB BO3TyXa.

B
JI71s 331aHHOTO A BBIYMCIIMTD PUHAAJISKAIINN HHTEPBATY (T, 27) KOpEeHb YpaBHEHUS
In(ctgx -1) =a
Cwmemano al n1uTpoB BoAbI TeMnepaTypsl t1 ¢ a2 nurpaMu Boasl TeMiepaTypsl t2. Haiitu 00béM u
TeMIepaTypy 0Opa3oBaBILEHCS CMECH.
TpeyroiabHUK 3aJaH JUIMHAMU CTOPOH. HaliTh paguychl BIIMCAaHHON U OIIMCAHHOM OKPYKHOCTEH.
3a/aHbl KOOPIMHATHI TPEX BEPIIUH TpeyroibHuKa (x1, yl), (x2, y2), (x3, y3). Haiftu ero nepumerp
U TUIOLIA/Ib.
CocraBUTh IPOrpaMMy JUISl BBIYUCIIEHUS ITyTH, IPOMJEHHOTO JIOJIKOW, €CIIN €€ CKOPOCTh B CTOSYEH
Bosie Vo KM/4, CKOPOCTb T€UEHUS PeKH V1 KM/4, BpeMsl JABHXKEHHS 110 03epy to 4, a MPOTHB TCUCHUS
pexn — {1 4.
Tpu conporusnenus Ri, Rz, R3 coennnens! napamensHo. Haiiaure conpoTuBieHHe COSMHEHUS.
TpeyronpHHUK 3a7aH BEIWYMHAMU CBOMX YIVIOB M PaJUyCOM OIIMCAHHOW OKpYXHOCTH. Haiitn
CTOPOHBI TPEYTOJIbHUKA.

C
Haiitu (B rpagycax) Bce yria TpeyrojibHHKa cO CTOPOHAaMH a, b, C.
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2. Tekymee mokazaHue 3JEKTPOHHBIX YacoB: m 4acoB, N MUHYT U k cekyna. Kakoe Bpems OyayT
MTOKa3bIBaTh YacChl Yepe3 p 4 q MUH U T ¢?

3. Ilycts k- menoe ot 1 1o 365. IIpucBouTsh 11e510# IepeMeHHOM n 3HaueHue 1, 2, ..., 7 B 3aBUCUMOCTH

OT TOrO, Ha KakOW JIeHb HeNenu (MOHEAENbHUK, ..., BOCKpEeceHbe) Mpuxoautcs k- bl JIeHb He
BHCOKOCHOTO TO/a, B KOTOPOM JieHb Henenu 1 siHBaps BBOJAWTCA C KJIABUATYphl (Hampumep,
MOHECIBHUK —1, BTOPHUK —2 U T.1.).
CocTtaBuTh IporpaMmy NepeBojia paJuaHHONW MepHI yTiia B TPayChl, MUHYTHI U CEKYH/IbI.
Omnpenenuts h -monHoe KOIWYECTBO YaCOB U M- MOJIHOE KOJIMYECTBO MUHYT, MPOLISAINX OT Hayala
CYTOK JI0 TOTO MOMEHTa, KOT/]a YacoBasi CTpelika moBepHynack Ha F rpanycos.

[To u3BecTHBIM TpeM BepiIMHaAM npsMmoyroibHuka (x1, yl), (x2, y2), (x3, y3) HaAlTH KOOpPAMHATHI

YETBEPTOU BEPILUHBI.

ok~

Ycnoenwviii onepamop.

A

1. Janbsl Tpu pelicTBUTENbHbIE 4yHcla. Bo3BecTw B KBagpaT Te€ U3 HHUX, 3HAUYEHUS KOTOPBIX
HEOTPULIATEINIbHBI, U B YETBEPTYIO CTEIICHb - OTPULIATENIbHBIE.

2. Hanbl nBe Touku A(x1,Y1) U B(x2,y2). CocTaBUTh anropuTm, ONPENeNSIONUi, KOTOpas U3 TOYEK
HaxoAuTCs OMKe K Hayaay KOOpJUHaT.

3. Jlamwer nBa yria tpeyroiibHHKa (B Tpamycax). OnpenenuTh, CYIIECTBYET JH TaKOH TPEyrOJIbHHK.
Ecnu na, To OyJeT A oH NpsIMOYTOJIbHBIM.

4. JlaHbl NIEHCTBUTENbHBIE YWCIAa X W y HE paBHbIE APYr APYry. MeHbllee U3 3TUX ABYX YHCEN
3aMEHUTb UX MOJYCYMMOI1, a OoJibllIee - UX YIBOCHHBIM IIPOU3BEACHUEM.

5. Ha mnockoctu XOY 3anaHa cBoMMHU KOopAMHAaTaMu Touka A. YKas3aTb, IJIe OHa pacloJio’KeHa: Ha
KaKOH OCH MJIM B KaKOH YeTBEpPTH.

6. [anbl nensie yucna m, n. Ecnu 4ymcna He paBHBI, TO 3aMEHHUTH KaXXKJ0€ U3 HUX OJHUM U TEM K
YHCIIOM, PaBHBIM OOJIBIIIEMY U3 UCXOAHBIX, a €CJIM PAaBHBI, TO 3aMEHUTh YHCIIA HYJISIMH.

7. Jlano tpex3HauHoe uucio N. [IpoBeputs, Oyzaer 11 cymma ero uudp 4eTHbIM YUCIIOM.

8. OmpenenuTs, paBeH JIM KBaJpaT 3aJaHHOT0 TPEX3HAYHOI0 YKCiIa KyOy cyMMbI IM(p 3TOro 4ucia.

9. OmnpenenuTs, ABNsSETCS JH 11es10€ YUCI0 N YeTHBIM IBy3HAUHBIM YHCIIOM.

10. Onpenenutp, ABISETCA JIM TPEYTOJIBHUK CO CTOPOHAMH a, b, C pABHOCTOPOHHUM.

11. OnpenenuTp, ABISETCS JIM TPEYTOIBHUK CO CTOPOHAMH a, 6, C paBHOOEIPEHHBIM.

12. Onpenenutb, UMeETCS U Cpelu yucen a, b, ¢ XoTs Obl OJHAa Mapa B3aUMHO NMPOTUBOIMOJIOKHBIX
quces.

13. IToacuuTaTh KOIMYECTBO OTPULIATEIBHBIX YUCEN CPEIU YUCET m, N, p.

14. Yucna a u b BeIpaxaroT JJIMHBI KATETOB OJHOTO MPSIMOYTOJIBLHOTO TPEYToJIbHUKA, & ¢ U d— Jpyroro.
OnpenenuTs, ABISAIOTCS JIM 3TU TPEYTOJIbHUKH MTOJOOHBIMHU.

15. Onpenenuth, AeNUTENEM KaKUX YUCET M, N, P SABJISETCS YUCTIO a.

16. JlaHbl Tpu CTOPOHBI OJHOTO M TPU CTOPOHBI IPYroro TpeyroibHHKa. OmnpenenuTs, OyAyT JU 3TH
TPEYroJbHUKH PAaBHOBEIUKHUMHU, T.€. UMEIOT JIU OHU PaBHBIE TUIOMIA/IH.

17. I'py30Boif aBTOMOOMIIb BBIEXal M3 OJHOTO TOpoJa B JIPYroil co ckopocThio Vi km/4. Yepe3 t u B
9TOM JK€ HallpaBJIEHWH BbIEXal JIETKOBOH aBTOMOOMIIBL CO CKOpOCcThi0 V2 Kkm/4. CoCTaBHUTH
porpamMMmy, ONpeAesSIONIyI0, JOTOHUT JIM JIETKOBON aBTOMOOMIIb IPy30BOii uepes t1 4 Mociie CBOEro
BbIE3/1a.

18. IlepepacnpenenuTh 3HAUEHUS MEPEMEHHBIX X M Yy TakK, 4TOObl B X OKa3aJoCh OOJblIee M3 ITHX
3HA4YEHMI1, a B y— MEHBIIIEE.

19. Onpenenuth NpaBUIBLHOCTH JIaThI, BBEIEHHOH C KJIaBUATyphI (drciao — ot 1 o 31, mecan —ort 1 1o
12). Ecniut BBeZIeHbI HEKOPPEKTHBIC IaHHBIE, TO COOOIIUTH 00 ITOM.

B

1. Omnpenenuth, NPUHAUICKUT U TOUka ¢ koopaunHaTamu (X,Y) NpSAMOYTOJIbHUKY C KOOpAMHATaMU

(x1, y2), (X1, y2).

Hanwucats nporpaMmy HaX0KJEHHUS CYMMBI OOJIBIIETO U MEHBIIETO U3 3 YUCell.

3. Hammcare mnporpamMMmy, pacrno3Harollyl0 IO JJUHAM CTOPOH CpPEOu BCEX TPEYroJbHUKOB

N
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IPSIMOYTOJIbHBIE. ECIIM TaKOBBIX HET, TO BBIUMCINTH BeIUUUHY yria C.
. Jauel Tpu yucna a, b, c. Onpeaenurts, kakoe u3 HUX paBHo d. Ecinu HU oxHO He paBHO d, TO HaWTH
max(d — a, d— b, d—c).

5. Ha ocu OX pacnosnokeHbl TpH TOUKH a, b, c. OnpenenuTs, Kakas U3 Touek b, ¢ pacnosioxeHa Oamxe

o

K a.

6. Jlau xpyr paguyca r. OnpeaenuThb: TOMECTUTCS JIU MIPaBUIbHBIN TPEYTrOJbHUK CO CTOPOHOM a B 3TOM
Kpyre.

7. 3aganbl pa3mepsl A, B mpsmoyronbHoro orsepctus u pazMepsl X, Y, Z xupnuua. OnpenenuTs,

MIPOMJET JIU KUPIIUY YEPE3 OTBEPCTHE.

8. CocTaBUTh IpOrpaMMy, KOTOpas IpoBepsia Obl, HE IPUBOAUT JIM CYMMHPOBAHUE JABYX LIEJIBIX YUCEII
A u B x nepenonnenuto. Eciu Oyzaer nepenojHeHne, TO COOOUIUTH 00 TOM, HHAa4Ye BHIBECTH CYMMY
3THUX YHUCEIl.

9. Hamsr uerbipe Touku A(X1, yl), B(x2, y2), C(x3, y3), D(x4,y4). Onpenenutb, OyayT U OHH
BEpLIMHAMH HapajjiesorpaMmma.

10. Taus! neiicTBuTENbHBIC YKcia a, b, ¢ (a > 0). [lomHOCTBIO HCCe0BaTh OMKBAIPATHOE YpaBHCHHE
ax* + bx%2 + ¢ = 0, T.e. eciM JEHCTBUTEIbHBIX KOpPHEH HET, TO JIOJDKHO OBITh BBIIAHO COOOIEHHE 00
9TOM, MHa4ye€ HANTH JBE Mapbl pPaBHBIX KOPHEH, JBa Pa3jIMUHBIX KOPHS WJIM YEThIpE pa3iIMyYHbIX
KOPHSL.

11. Hanimcath mporpammy, ompeneistomyo, oyayr mu mnpsmble AiX+B1Y+C1=0 u AxX+B2Y+C2=0
HepreHAUKYIApHbL. Eciin HeT, To HalTH yros MexX1y HUMH.

12. HanimcaTh nmporpaMmy peuieHus CHCTEMBI JIMHEHHBIX YpPaBHECHUN
A1X+B1Y+C1=0
AxX+BoY+(C2=0

13. Haiiti KOOpAMHATHI TOYCK MepecedeHus npsiMoi y = KX +b u okpyxHocTH pamuyca R ¢ nieHTpom B
Hayaje KoopAuHAaT. B Kakux KOOpAMHATHBIX 4YETBEPTSIX HAXOAATCA TOUKM mepeceueHusi? Eciu
TOUEK IepeceyeHHs HeT UM MpsiMasi KacaeTcs OKPYKHOCTH, BBIIATh COOTBETCTBYIOLIEE COOOIIECHHE.

14. Tlone maxMaTHOW JOCKH ONpENENseTcs Napodl HATypaJbHBIX YHUCEN, KaKJ0€ U3 KOTOPBIX HE
MIPEBOCXOJIUT BOCBMHU: INE€PBOE YMCIO - HOMEP BEpTUKAIM (MIPH CuUeTe ciieBa Ha MpaBo), BTOPOE
YHCIIO - HOMEp TOPU30HTaNH (IIpH cueTe CHU3Y BBepX).JlaHbl HaTypaibHble uncia k, e, m, n kaxzaoe
U3 KOTOPBIX HE MPEBOCXOAUT BOCBMU. TpedyeTcs:

a) BBIACHUTH sBIsFOTCS Jin Touis (K, €) 1 (m, n) moJsiMHU OJTHOTO 1BETa?

b) BeIsCHUTB, MOXKHO 1 ¢ oM (K, €) OJJHUM XOJOM JIa/Ib¥ TIOMAacTh Ha moiie (m, n). Ecnu Her,
TO BBISICHUTB, KaK 3TO MOXKHO CJeNlaTh 3a JiBa Xoja (ykas3aTb I0JIe, HA KOTOPO€ MPUBOJIUT
MIEPBBIN XOJ).

15. I[IpssMOYTOJBHUK, CTOPOHBI KOTOPOT'O NapauIeIbHbl OCSIM KOOPAUHAT, Oy/1eM 3a/1aBaTh KOOpAUHATAM
€r0 JIEBOI0 HWKHETO U MIPaBOr0 BEPXHETO YIVIOB. 3aJaluM JBa Takux npsmoyrosusHuka lIpl u IIp2.
Onpenenuts miaowmaab Tol vactu npsimoyrosbHuka Ilpl, xkortopas He Bxoaut B IIp2. Anroputm
JI0JKEH OBITh PUTOEH JJIS BCEX BApUAHTOB PACIOJI0KEHUS IPSIMOYTOJIbHUKOB.

Huxnwb
A
1. [ana nmocnenoBarensHOCTh U3 N BemecTBeHHBIX uncen. [lepBoe 4rcio B MocieoBaTeIbHOCTH
HedyeTHoe. HaliT cyMMy BceX MIYIIUX MOJAPS B HaYale TTOCIEA0BATEIbHOCTH HEUETHBIX YHCEI.
Y CIIOBHBIN OnepaTop HE UCIOIb30BAaTh.
Jano gucio a (1<a<=1,5). U3 uncen 1+1/2, 1+1/3, ... HareyaraTh T€, KOTOPbIE HE MEHBIIIE A.
JlaHo BelecTBEHHOE unciio a. Halitu Takoe HanMmensbIiee N, uro 1+1/2+1/3+...+1/n >a.
4. BBISICHHUTD, SBIISETCS JIM 33JJAHHOE YHCIIO M WICHOM I€OMETPHYSCKOH MPOTPECCHH, TIEPBBIN WICH
KOTOpO# paBeH {, a 3HaMeHaTenb - Z.
5. BBIACHHTSH, ABISACTCS JIU 33JJaHHOE YHCIIO N WICHOM apu(PMETHIECKOM MPOTrpecCHH, TIEPBBIN WIeH
KOTOpO# paBeH f, a mar —S.

wmn
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CocraBuTh IpOrpaMMy BeIYHCIICHUS 3HaYeHUi pyHkuun F(X) Ha oTpeske [a, b] ¢ mrarom h.
Pe3ybTaT npeacraBuTh B BUie TaOIUIIBL, IEPBBIN CTOIOCI KOTOPOU — 3HAUEHHUS apryMEHTa, BTOPOii
— COOTBETCTBYIOIIEE 3HAUCHUE (DYHKIUU:

F(X)=x-sin X

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

N3Becten akropuain uyrcia N. Haittu 310 uncio (hakropuai yncia paBed 1%2%3*, . *n).
I'paxmanun 1 MapTa oTKpbBLT cueT B Oanke, BiIoxkuB 1000py0. Uepes Kakaplid MecsI] pa3Mep BKIIaaa
yBeIM4YuBaeTcs Ha 2% OT uMeroneincss cymmsal. OnpeneanTs 3a Kakoil Mecsl BeIuYruHa
€XKEMECSYHOTO YBEIHUCHUs BKIIaaa npeBbicut 30 pyo.

3aayMano HeKOTOpoe Yrcio X (X < 100). M3BecTHbI uncia K, M, N— 0CTaTKH OT JEJIEHUS 3TOTO
yycia Ha 3, 5, 7. Halitu X.

CocTaBuTh NpOrpamMmy, ONpeAesSIoNIyl0 B KAKOM U3 ABYX 33/IaHHBIX YKcel 0oJbIie uudp.

Hano HarypansHOe yrciio N. Haiftu cymmy niepBoii U mociaeiHei UG Pl 3TOTO Yuca.

Jlanbl HATypanbHbIe uncia n, k. [IpoBepuTh, eCTh JIM B 3amKicH uncia n* mudpa m.

Haiitu HanOoubinyto nudpy B 3anucu JaHHOTO HATypaJbHOTO YHCIIA.

Hano HatypansHoe yucio N. [IoMeHsTh nopsiiok cienoBanus HUQp B ’TOM Yucie Ha 0OpaTHBIM.

B
JlaHo HATypaJlbHOE YUCIIO N. BBISICHUTH, MOYKHO JIA TIPEJICTABUTh N! B BUC MPOU3BEACHUS TPEX
[OCJIeIOBATENbHBIX IEIBbIX yncel. PakTopual yucia paBeH N1=1%2%3*_  *n),
HaiiTi Bce nmpocThie HeCOKpaTHMbIE Ipo0H, 3aKiTtoucHHbIe MeX Ty 0 U 1, 3HAMEHATeNn KOTOPBIX HE
MPEBBIIAIOT N (APoOb 3a7aeTCsl IBYMS HATYPaATbHBIMH YUCIIAMU - YACITUTENIEM 1 3HAMEHATEIIEM).
Honroxurens (Bo3pacTt He MeHee 100 meT) oOHapyKUJl OJTHAXK/IbI, YTO €CIIU K CyMMeE KBaIpaToB
uu@p ero Bo3pacrta NpuOABUTH YUCIIO JHS €0 POXKACHUS, TO KaK pa3 MOJIYIUTCS €ro BO3pacT.
CKOJIBKO JIET 10T OKUTENI0?
Jlano HaTypanbHOe Yyucio n. Beibpocuts u3 3anucu yrcna n mudpsl 0 1 5, 0CTaBUB MPEKHUM
opsiIoK octanbHbIX Mdp. Hampumep, uz uncna 59015509 nomxuo momyuutbest 919.
PaccmoTpum HekoTOpOe HaTypalibHOE YUCIO n. Eciiu 3T0- He MaauHAPOM, TO U3MEHUM MOPSAI0K
ero nmudp Ha OOpaTHBIA M CIOXHM HCXOJHOE YHCIIO C MOJyYUBIIMMCS. Ecim cymma- He
MATUHIPOM, TO HaJl HUM MOBTOPSIETCS T€ )K€ JCHCTBUS U T.J., TOKAa HE TOJYYUTCS MaTHHAPOM.
JIo HAacCTOSAIIEr0 BpPEMEHH HEM3BECTHO, 3aBEPIIACTCS JIM STOT IMPOIECC IS JF000TO HATypallbHOTO
yrcna n. Jlanel HaTypanpHble urcna N,m. [IpoBepuTh, BepHO JU, YTO I N MPOIIECC 3aBepIIaeTCs
He Mo3JHee, 9YeM I10CIe M TaKuX JSHCTBHUH.
VY ryceii u kponukoB BMecTe 64 nambl. CKOIBKO MOTJIO OBITH KPOJIMKOB U Tyceil (yka3aTh BCe
COYETaHMsI, KOTOPbIE BOZMOXKHBI)?
JlaHo HaTypalibHOE YUCIO N. BBISICHUTH, MOKHO JIM TIPEJICTABUTH h! B BUE MPOU3BEACHUS TPEX
MOCJIeIOBATEBHBIX IENTBIX YUCEI.
Jlormdeckoit mepeMeHHOM t MPUCBOUTH 3HaYeHHE true uin false B 3aBUCIMOCTH OT TOTO, SIBISETCS
HaTypaJIbHOE YUCIO K cTeneHpio 3 Uil HeT.

OonomepHvle (TuHeliHble) MACCUBDI.

1.

A
JlaH MaccuB JIEUCTBUTEIIBHBIX YHCel, 3aMEHHUTH BCE €T0 3JIEMEHTHI, OOJIBIIIHE TaHHOTO Z, STUM
yucaoM. ITogcunraTs KOJIMYECTBO 3aMEH.
HaH MacCHB JIGI\/’ICTBI/ITGJ'H)HI)IX qUCCII. HO}IC‘—II/ITaTB, CKOJIBKO B HEM OTpI/IHaTeHBHLIX,
MOJIOKUTEIBHBIX U HYJIEBBIX 3JIEMEHTOB.
Poct N yueHHnKoB Kiacca mpeIcTaBlieH B BUJIE MacCHBa. POCT MaJIbuMKOB YCJIOBHO 3a7aH
OTpULIATENLHBIMU YKcliaMU. ONpeaeNuTh CPEJHUN POCT MATBYMKOB U CPETHUM POCT JI€BOYEK.
Haiitu gncio 31emMeHTOB MacCuBa, KOTOPHIE OOJBIIIE CBOMX «COCEIEH», T.€. MPEAIIECTBYIOIIETO U
MOCJIETYIOIIETO.
I[aH MacCCHB LICJIbIX YHUCCII. BBIBCCTI/I Ha 11€4aTh TOJIBKO TC 4HMCJia, AJIA KOTOpBIX aij >:i.



10.

11.

12.

13.

14.

15.

©

10.

12

Jlar MaccuB. BeIBecTH Ha DKpaH CHa4alla HEOTPHUIATEIbHBIC AJIEMEHTHI MacCHBa, TIOTOM
OTpHULATEINIbHBIE.

W3BecTHBI TaHHBIE O KOJIMYECTBE OCAIKOB, BBITIABIIHX 33 KXKIBIN JCHb Mecsia. BepHo mu, 9To
ocankoB He Obu10 10 nHENR?

JlaHa mociie10BaTeIbHOCTD ENbIX MOJIOKHUTEIBHBIX Yrcel. HallTu mpou3BeieHre TOJIBKO TeX
qucell, KoTopble Ooubliie 3aanHoro yrcia M. Eciiu Takux HeT, TO BbLIaTh COOOIIEHUE 00 3TOM.
JlaHbl HATYpalbHBIC YUCIIA a1, 82, ...8n. YKa3aTh T, Y KOTOPBIX OCTATOK OT JeneHus Ha M paBen L
(0<=L <=M-1).

B 3amanHOM OJHOMEPHOM MACCHBE TIOMEHSTh MECTAMH COCEIHUE DJIEMEHTBI, CTOSIIUE Ha YSTHBIX
MecCTax, C 3JIEMEHTaMHU, CTOSIIIUMU Ha HEYETHBIX MECTaX.

B omHOMepHOM MaccuBe: B epBbIX N dJIeMEHTaX pa3MelICHbl 3HAYCHUS apTyMEHTA, B CIICTYIOIIHX
N- cooTBeTCTBYyIOIIME UM 3HAUeHUS (pyHKIMU. HareuaTaTth 371eMEHTBI 3TOT0 MacCHBa B BUJIE IBYX
napajieNIbHBIX CTOJIOIOB (ApTyMEHT U 3HaYeHUE (PYHKIIUN).

[IpuroaHoOCTh A€TaNM OIICHUBAETCA M0 pa3Mepy B, KOTOpBI T0I’KEH COOTBETCTBOBATH HHTEPBATY
A-b, A+b. Onpenenutb, UMerOTCs Jin B aptun u3 N aeraneit OpakoBanHbie. Eciu aa, To
MOJICYUTATh UX KOJIMYECTBO, MHAYE BHIJATh OTPUILIATEIbHBINA OTBET.

Jlana mocie10BaTeIbHOCTh JICUCTBUTEIBHBIX YUCEI a1, 82, ...an. YKa3aTh T €€ DJIEMEHTBI, KOTOPHIC
NpUHAUIeKAT OTPe3Ky [a,b].

JlaH [eTIOYUCIICHHBIN MacCUB Pa3MEpHOCTH 1. HamedaraTh T€ ero 3JIeMeHThI, HHICKChI KOTOPBIX
SIBJISIFOTCS cTernensmu apoiiku (1,2,4,8,16,...).

Jlan MaccuB 1enbIX Yucen. BRISCHUTH BEPHO JIU, UTO CyMMa 3JIEMEHTOB, KOTOpbIe O0JbIie 20,
npessimaer 100.

B
ITocnemoBaTeILHOCTS a1, A2, ...An COCTOUT U3 Hyneﬁ u equanll. IToctaBUTE B Hayano >Tou
MOCIIEe0BATEIHLHOCTH HYJIH, a 3aT€M €MHHUIIBI.
Jlana HeyObIBaro11ast MOCIEI0BATENbHOCTD IEHCTBUTENIbHBIX YHCEN a1, 82, ...an. BCTaBUTH
JeMCTBUTENEHOE YHCIIO b B Hee Tak, YTOObI MOCIIEA0BATEIbHOCTh OCTaIaCh HEYyOBbIBAIOIIEH.
Jlana rociie1oBaTeabHOCTD LEbIX YUCEI a1, a2, ...an. OOpa30BaTh HOBYIO MOCIIEOBATEILHOCTD,
BBIOPOCHB M3 MCXOIHOM, T¢ YWICHBI, KOTOPbIE paBHBI MiNn(ay, az, ...an).
"Cynep3amok". CekpeTHblii 3aMOK Juis cefiha cocTouT U3 10 pacnosioKeHHBIX B psijl AYeeK, B
KOTOpBIE€ HAJI0 BCTABUTH UTPpaNIbHBIE KyOuku. Ho 1Beph OTKpBIBaeTCSA TOIBKO B TOM CiIydae, Korjaa B
JOOBIX TPEX COCEIHUX slUeHKaxX CyMMa TOUYEK Ha MepeHMX I'paHsax KyOuKoB paBHa 10.
(MrpanbHblil KyOMK UMEET Ha KaK0i rpanu oT 1 1o 6 Todek.) Hamummmre mporpamMmmy, KoTopas
pasrajipIBaeT KoJl 3aMKa IpHU YCJIOBUH, YTO JIBa KyOMKa y»Ke€ BCTaBJICHbI B STUEHKH.
B maccuBe 1ienbIx unces pa3MepHOCTH N HallTH Hanbouiee yacTo BeTpeyatouieecs yncno. Eciu
TaKHMX 4YHMCE HECKOJBKO, TO ONPENEINTh HAUMEHBIIIEE U3 HUX.
Kaxpiii comHeUHbIH IeHb YIUTKA, CHUAAIIAS Ha IepeBe, MOTHUMAETCS BBEPX Ha 2 CM, a KaXK/bIH
MacMYpHBIN JIeHb oIyckaeTcst BHU3 Ha 1 cM. B Havane HaOmoieHUs yiuTKa HaX0Auaach B A €M OT
3emin Ha. B- meTpoBoMm nepese. Meercs 30-351€eMEHTBIN MacCUB, COACPKAIINUN CBEEHUS O TOM,
OBbLT JTU COOTBETCTBYIOILIMH JI€Hb HA0JI0/IEHUsI TAaCMYPHBIM WJIHM COJIHeUHBbIM. Hanncatp
IPOrpamMMy, OTPEAEIISIOIIYI0 MECTOIIOJIOKEHHE YIUTKU K KOHILY 30-T0 THS HaOII01eHUSL.
Jlan tenounciaeHHbIi MaccuB pasmepHoctd N. "Coxmute" MaccuB, BBIOPOCHUB M3 HETO KaXKIIbIiA
BTOpO#i AnemeHT. (IIpumeyanue: JlomONMHUTENBHBIH MACCUB HE UCIIOIB30BATh.)
JlaHa mocnei0BaTeaIbHOCTD LEbIX YUCEeN a1, a2, ...an. YKa3aTh Maphbl YKCeN a;j aj, TAKUX, 4TO ai+aj=t.
Hanbl koopauHatel n Touek Ha tuiockoctd: (Xi, Yi), ..., (Xn, Yn) (n=30). Haiitu HOMepa mapsI
TOYEK, PACCTOSTHUE MEX/y KOTOPhIMH HauOoJblilee (CUUTaTh, YTO TaKas mapa eIMHCTBEHHAas).
JlaHa mocienoBaTeNbHOCTh M3 N pa3lIMYHBIX LEJIbIX 4YHucen. Halth cymmy ee 4JeHOB,
PaCIIOJIOKEHHBIX MEXITY MaKCUMaIbHBIM U MHHUMAJIBHBIM 3HAaYEHUSMH (B CYMMY BKIIFOUHTH U 00a
ATUX YUCTIA).
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Jlan MaccuB 1enbIX yuced. HaliTu B 3TOM MacCMBe MHMHHMMANILHBIN 37eMEHT | 1 MakCHMMalbHBII
anemeHT k. [Tonyunts B mopske Bo3pacTaHus BCe Ieble yncia u3 narepsaia (1; k), kotopeie He
BXOJIAT B JaHHBII MaCCHB.

JlaHbl JBE IMOCIEIOBATEIBLHOCTH a1, a2, ...an u b1, b2, ...bm. (">m). B kaxkmoii U3 HUX YiIEHBI
paznuuHbl. BepHo, 1M 4YTO BCe WIEHBI BTOPOM TMOCIENOBATEIBHOCTH BXOASIT B IIEPBYIO
IOCJIENOBATEIHLHOCTD ?

B ogHOMEpHOM MaccuBe ¢ 4eTHBIM KOJau4ecTBOM 3ieMeHTOB (2N) Haxoaarces koopauHaTsl N Touek
mIockocTd. OHM pacrionararoTcsl B CICIYIONIEM TMOPSAKE: X1,Y1, X2,Y2, X3,Y3, U T.A. OnpenenuTthb
MUHUMAJIbHBIA PaJNyC OKPY)KHOCTH C LIEHTPOM B Hayaje KOOPAMHAT, KOTOpas COACPKUT BCE
TOYKH.

JlaHbl 1Be IMOCIEAOBATEABHOCTH IICNIBIX 4YHMCEI a1, a2, ...an U b1, bz, ...bn Bce umensr
MOCJIeIOBATEILHOCTEH - pa3nnyHbie yucia. HailTh, CKOJIBbKO WICHOB MEPBOM MOCIEI0BATEIHHOCTH
COBIAJAIOT C WIEHAMH BTOPOH MOCIE0BATEIHLHOCTH.

Jlan 1enovyucieHHslid MaccuB A[N], cpeaM 3JIEMEHTOB eCTh OJuHaKoBbie. Co3maTh MacCHB W3
pa3IUYHBIX 37eMeHTOB A[T].

Jleymepnvle (Mampuybl) maccusbi.

A

1. Jana matpuna NxM, cocrosiiasi U3 HaTypaibHbIX uncen. HaliTu B Hell HAMMEHBIINI SJIEMEHT U
OIPEJIEIUTh €r0 MECTONOJIOKEHUE. ECIIN TaKMX JIEMEHTOB HECKOJIBKO, TO BBIBECTH Ha YKpaH
II0JIO’KEHUE KaXKI0r0 U3 HUX.

2. Jlana marpuna N x M, cocTosiiias u3 HaTypaibHBIX yrcen. HailTu B cTpokax caMmble IpaBbie
HAUMEHBIINE MIEMEHTHI U ONPEACINTh X MECTOIOJIOKEHHUE.

3. 3amaH IByXMEpHBIA MacCHUB YHCEN. DJIEMEHTHI MAaTPHUIIBI BBOJSATCS ¢ KiIaBHaTypsl. HaliT HOMep
CTPOKH U HOMEP CTOJI01a, B KOTOPBIX HAXOANUTCSI MAKCUMAJIbHBIN 3JIeMEHT. BpIBeCTH pe3yibTar.

4. 3anaH IByXMEpHBIM MacCUB YKCell. DIEMEHThl MaTPHIIbl BBOASTCS ¢ KiaBuaTypsl. Haiitu cpenu
YETHBIX 3JIEMEHTOB MaTPULIbIl MAKCUMAJIbHBIN 3JIEMEHT. BbIBECTH pe3yIbTar.

5. 3agaH IByXMEpHBIH MacCUB YHCel. 3HAUEHHE DJIEMEHTOB MAaTPHUIIbl BBOJSTCS C KJIABUATYpPHI.
OnpenenuTs KOJIMYECTBO OAMHAKOBBIX 2JIEMEHTOB MAaTPHULIBI U BBIBECTH T€ U3 HUX, KOTOPBIE
HaxOJsTCs Ha YETHBIX CTPOKax. BrIBECTH pe3yibTar.

6. 3anaH IByXMEpHBIH MaccHUB 4yKced. 3HAYCHHUE JIEMEHTOB MATPUILIbI BBOJATCS C KIIaBUATYPBHI.
Onpenenutb CyMMY OJIMHAKOBBIX AJIEMEHTOB MAaTPUIIbl U BBIBECTH T€ U3 HUX, KOTOPHIE
HaXO/ATCSl Ha HEUETHBIX CcTOI01axX. BeiBecTH pe3ynbTar.

7. 3agaH IByXMEpHBI MacCUB uucen (KBajpaTHas MaTpula). 3Ha4€HUE 3JIEMEHTOB MaTPUIIbI
BBOJATCS C KJIaBUATypbl. ONpeenuTh cpeiHee apupMeTHIecKoe 3HaYeHHE JIEMEHTOB B
Ka)KJJ0W CTPOKE MaTPHUILIbI U ONPEJEIINTh, KaKoe(1e) U3 CPeIHUX 3HAUEeHUN Oobliiie
MaKCHMaJIbHOTO 3HAUYEHUS DJIEMEHTOB IVIABHOW AMAaroHanu. BeiBecTn pesynbrart.

8. 3amaH IByXMEpHBI MacCHB YHcCel. 3HAYCHUE JIEMEHTOB MaTPUIIBI (DOPMUPYIOTCS CITyIaliHbIM
o0pa3zoM. Bbrancinute npousBeieHue CyMMBI 2JIEMEHTOB TJIaBHOM JIMaroHaiy Ha CyMMy
3JIEMEHTOB 1-0M CTPOKH (CTpOKa BhIOMpaeTcs MoJb30BaTeneM). BeiBecTu pe3ynbrar.

9. 3anan 1ByXMEpHBIH MaccHUB 4yKcesd. 3HAYCHHUE JIEMEHTOB MAaTPHILIbI BBOJSTCS C KIIaBUATYPBHI.
Beruucnute CyMMy 371€MEHTOB MaTpPHIIbI, HHIEKCH KOTOPBIX COCTABISIOT B CYMME 3aJaHHOE
yucio K (3To uncio BBogUTCA Mob30BaresneM). BeiBecTu pesynbrar.

10. 3aman qByXMEpHBIH MacCHB YHCeNl. 3HAYEHUE SJIEMEHTOB MaTPHUITBI (DOPMUPYIOTCS CITyIalfHbIM
obpa3zom. HaiiTu cyMMy MUHUMAaNBHBIX U MAaKCUMAaJIbHBIX 3JIEMEHTOB IJIABHOM U TOOOYHOM
JMaroHanu. BelBecTu pe3ynbrar.

B



11

12.
13.
14.
15.

16.

17.
18.

19.

20.

21.

22.

23.
24,

25.

14

. 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.



23

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 BOTIPOCHI, HE BCE BBIBOJIBI IOTUYECKU TOYHBI U MPABUIIHHBIL.
Ouenka "yoosremeopumenvro” — 3agaHue BBIIIOJHEHO B IIOJIHOM O0OBeMe, €CTh OIIHOKU B
b

OTBETax Ha KOHTPOJbHBIE BOMPOCHI, HE BCE BBIBOJIbI TPaBUIIbHBIEC.
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 NOJTHOE M3JI0KEHUE TEOPETUYECKOTO BOIIPOCA SK3aMEHAIMOHHOTO OHIIeTa.
3. Hanwuue He3HAYUTETHHBIX HETOYHOCTEH B YIOTPEOJICHUH TEPMUHOB, KITaCCH(UKATIHIA.

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

TouyHOCTh U 000OCHOBAHHOCTDH BBHIBOJIOB.

Jlorn4Hoe U3J10KEHUE BOIIPOCA, COOTBETCTBUE U3JI0KEHUSI HAYYHOMY CTHUJIIO.
Herpy0as ommn6ka nmpy BHIIOTHEHUH MPAKTUYECKOTO 3a1aHUS.

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.

OTCyTCTBUE HABBIKOB HAYYHOTO CTUJISI U3JTIOKEHUSI.

I'pybast ommOKa B IpaKTHYECKOM 3aJaHHH.

HeTtouHnbie 0TBETHI Ha TONOTHUTENBHBIE BOIIPOCHI.

NG~ WNE

Ouenka "neyoosnemeopumenvro" —

He3nanue 3HaUUTENBHOM YaCTH TPOrPAMMHOI0 MaTEpHAIIA.
HecrocoOHOCT MpUBECTH MPUMEPHI TAKETOB MPUKIIAIHBIX MPOTPaMM
Heymenue BBICTUTH TI1aBHOE, C/I€TIaTh BBIBOABI M O0OOIICHHMS.
['pyOble ommOKH MpH BBHIMOJIHEHUHU MPAKTUYECKOTO 3aJaHHUS.
HenpaBunbHbie OTBETHI HA IOMOJHUTEIBHBIE BOIPOCHI.

arONE



