Onumnuana mkoabHUKOB «Illar B Oymymiee»
OTb60opouHbIi dTAI

9 kJiace
Bapuanrt 1

3agaua 1

Jnst coBepuieHusi oOroHa Tpedyercs, YTOObl BUAMMOCTH JOpord Obuta He MeHee 250
MeTpoB. Bogutens mapmipyTku AXMeT X04eT 00OTHATh PEHCOBBIN aBTOOYC, KOTOPBIH, TIO €ro
MHEHUIO, ABIXKETCS CIMIIKOM MemiieHHo. Jlo Omkaiimiero crosifa BIepeaud IO JBHKEHUIO
octanoch Yy MeTpoB. CKOJBKO CTOJIOOB OCBEUICHMSI JOJKEH BHJIETH AXMET, 4TOObl BUIAMMOCTH
JIOPOTH /17151 00roHa OBLIO rapaHTHPOBAHO AOCTaTOUHO? PaccTosHne MEX Ty CTOI0aMU OCBEIICHUS
COCTaBIISICT Z METPOB.

Ha Bxonm mporpamMMbl B OAHOH CTpOKe uepe3 MHpoben mojmaroTcs 2 UENbIX YHucia:
HEOTPHUIATETBHOE UHCIIO Y ¥ HATYpaTbHOE UnCIo Z (Z > Y), KaXk10e U3 KOTOpbIX He npesbimaeT 10°,

B pesynbraTe paboThl mporpamMma J0JDKHA BBIBECTH OIHO ILIEJI0€ YUCIO0 — MUHUMAIBHOE
KOJIMYECTBO CTOJIOOB, TAPaHTUPYIONIUX BHIUMOCTH 250 METPOB JOPOTH.

ITpumep

Bxonnbie nanunie Brixoaunie ganHele

10 50 6

KommenTapuii k mpumepy

[TepBoIii cTOO OCBEMICHUS HAXOIUTCS Ha paccTossHuE 10 METpOB OT MapiipyTku, S-piii — 210
METpoB, 6-0if — 260 MeTpoB. Toabko 6-0if cT0I0 AaET rapaHTHIO BUAUMOCTH 250 METPOB JOPOTH.

3amaua 2

Ha Bxon mporpamme mnoAarOTCs HATypalbHbIE 4YHCIA. TOYHOE KOJUYECTBO YHCEIN
HEU3BECTHO, HO MOXXET OBITh OYECHBb BEJIUKO. Tpedyercs HAWTH Cpear BBEICHHBIX JIaHHBIX
HauOOJIBIIIEE YHUCIIO, JBOMYHAS 3aIMMCh KOTOPOT'O OKAHYMBACTCS NBYMs HYJISIMH. [ apanTupyercs,
YTO XOTs ObI OJTHO TAKOE YHCIIO B ITOCIICIOBATCIEHOCTH €CTh.

Dopmam 8800a

B crpoke BBOAHMTCS CHavaia I€/I0€ YHUCIIO N — KOJMYECTBO yKcen B mnemnouke (N < 1000),
3aTeM N HaTypalbHbIX uncen (Kaxaoe yncio <=10°), Bce umcaa OT/AeNEHBI IPYT OT APYTa OJHUM
WJTM HECKOJIBKUMU TIpoOeiaMu

Dopmam 8v1600a

BriBecT OHO 1I€7I0€ YHCIO — HauOOINbIIEe YHUCIO, ABOWYHAS 3alMUCh KOTOPOTO
OKaHYMBAETCS ABYMSI HYJISIMH.

IIpumep

Bxonnrie nanunie BrixogHnle qanHbIe

5301000 356 39 1000




3amaua 3

HazoBeM nudpoBsiM KOpHEM HaTypalbHOrOo Yuciaa X MO OCHOBaHUIO 5 1uudpy,
MOJTYYCHHYIO B Pe3yJIbTaTe padOTHI CIICAYIONIETO aITrOPUTMA:

CKJIaJIbIBaEM BCE IIU(PHI MATSPUIHOTO MPEICTABICHHUS YHCIa X B CHCTEME CUHCIICHUS P =
5, y IOJIy9€HHON CyMMBI BHOBb CKJIaJIbIBaeM IU(PBI TAKUM ke 00pa30M U Tak Jajiee 10 TeX Mop,
MOKa HEe OCTaHeTCs OJiHA Iudpa. DT0 U ecTh MUPPOBOI KOPEHb.

Hampumep, X = 297710 = 43402s. Cymma 1tucp uucia X ectb 235. CkaapiBaeM eIie pa3
10s. Eme oiHa utepaius 1 Mbl 3HaeM IM(ppoBoit KOpeHb uncia — 370 1.

3amaercs uHTepBan [a, b]. Hano onpenenuts, kakas uudpa ssisercs tupoBbIM KOPHEM
[0 OCHOBaHUIO 5 A OONBLIEr0 KOJUYECTBA 4YMcCeN Ha 3TOoM oTpe3ke. Eciu Takux mmdp
HECKOJIbKO, TO BBIBETUTEC HAMMEHBIIIYIO.

Ha BBom mojaroTcsi 1Ba [ECATUYHBIX HATYpalbHBIX umciaa & u b. Ob0a uncia He
npesocxoast 108,

Ha BpIxoze o1HO yncio — 1udpa — penieHne 3a1a4mn.

IIpumep
Bxonusie nanusie | Brixogurie [Ipumeuanue
JTaHHBIE
2976 2978 1 Yucno [udposoit kopeHb
2976 4
2977 1
2978 2

Kaxxnas u3 mudp 1, 2 u 4 sBusercs nuugpoBbIM
KOPHEM JUIsl OAHOIO YKCila U3 UHTEpBaJa.
Haunmenbmras mudpa — 1

2976 2984 4 [udpa 4 sBRsieTCss KOPHEM JIJISt TPEX YUCEN Ha
unrepsaiue 2976, 2980 u 2984.

OcranbHble TUGPHI 17151 MEHBIIETO KOJTUIECTBA
qycell SIBISIOTCS KOPHSIMH.




3agaua 4

Omnpenenure abCONMIOTHYIO MOTPEIIHOCTh U3MEPEHUST (PU3NIECKON BETMYUHBI 110 METOIY
Kopudenbaa: moJoBrHa pa3HOCTH MEXKIY MAKCUMAIIBHBIM 1 MUHUMAJIbHBIM U3MEPEHHUEM.

Dopmam 6800a

B niepBoii cTpoke mporpamMMbl BBOJUTCS HATYpaTbHOE YUCII0 N — KOJTHYECTBO U3MEPCHHH.
2 <N < 300. Tanee B N cTpoukax BBOAMUTCS IO OAHOMY Iiesiomy ducay Xi (-1000 < X; < 1000) —
pe3yJIbTaT U3MEPEHUS 10T HOMEPOM .

Dopmam 6vi600a

BriBectn depe3 mpoOen ofHO IeTI0e YHCIO0 — METYI 9acTh aOCOMOTHOW MOTPENIHOCTH,

onpeneneHHoi mo meroxy Kopudenbna.

IIpumep
BxonHble naHHBIE Brixogurle nanabie

5 3
3
2
8
7
6

3amaua 5

HeckoapKko AaTYMKOB COOOIIAIOT O MOBEIEHUH CMECH BHYTPH J1a00OpaTOpPHOTO PEeakTopa,
nepeaBas KOJOBbIE COOOIIEHUs, cocrosimue u3 OykB u 1mudp. M3-3a (Hu3MKO-XUMHUECKUX
CBOWCTB CMECH HEKOTOPBIC JATYMKU MOTYT IepeiaBaTh JaHHbIC ¢ ommOKkamu. Eciu coobmienne
HE COJIEPXKHUT ONIHOOK, TO BOCBMEPHYHAS 3aITUCh CYMMBI IIU(P B 3TOM COOOIICHUN 3aKaHUIUBACTCS
Ha 6. Haliiute KonmuecTBO COOOIICHUM, HE COAEePKAIIUX OITHOOK.

@opmam 6800a

B mepBoii cTpoke BBOAMTCS cHayana HarypaibHoe 4yucio N (N < 1000) — xoauyecTBO
JATYMKOB, 3aT€EM B N CIEAYIOUIMX CTPOKax 3allMCaHO MO OJHOMY cooOmeHuo. CoobuieHue
COCTOUT U3 CTPOYHBIX JIATUHCKUX OYyKB M LU(p, €ro JUIMHa He npesblimaeT 30 CHMBOJIOB.

Dopmam 6v1600a

BrIBecTH 01HO 11€J10€ YHCII0 — KOJMYECTBO COOOIIEHUH, HE COJIEPIKAINX OIIHOOK.

IIpumepsl
Bxonnrle naHunie Brixogurle qaHHbIe
3 2
aob
abcdfresdl1211f
asdv’/




3anaua 6 - CuryaunmoHHasi 3agaqa

[IxkoMBbHUKU COOMPAIOT AMEKTPUUECKYIO IEMb i poboTa. Llenb cocTOUT M3 HECKOIBKUX
OJIOKOB, B KaXXOM W3 KOTOPBIX MapasiebHO COCOUHEHBI JBa pe3uctopa. Haiimute Onok ¢
HauOOJBIIMM OOIIMM COTNPOTHBICHUEM. M3BECTHO, 4YTO BCe OJIOKM OTJIMYAIOTCS OOLIUM
COIPOTUBIICHUEM.

Dopmam 6800a

B nepBoii cTpoke BBoaUTCS HaTypanbHOe ynciao N — komudecTBO mKOMBHUKOB. 1| < N <
15. Janee B N cTpoukax BBOJAMTCS 1O JBa BEIIECTBEHHBIX Yncia Ili v F2i— cCOMpOTUBICHHUE APl
PE3UCTOPOB M0 HOMEpoM i. Bee Benmmunnsl ykassiBatores B cucteme CH, He mpesocxoaat 10000
U UMEIOT PU3NYECKUI CMBICII.

Dopmam 6v1600a

BriBecTn oHO 1enmoe YUCIO — HOMEp Ooka, B KOTOpoM Oyaer HauOombliee
CONPOTHUBIICHHUE.
IMpumep
BxonHble 1aHHbIE Beixoanbie JaHHBIE
3 3
1113
042
161.7




Onumnuana mkoabHUKOB «Illar B Oymymiee»
OTb60opouHbIi dTAI

9 kJiace
Bapuanr 2

3agaua 1

Jliis coBepiienust 00rona Tpedyercs, 4ToObl BUIUMOCTD JOPOTH ObllIa HE MEHEE X METPOB.
Boaurens mMapuipyTku AXMeT Xo4yeT 000THATh PEHCOBBIA aBTOOYC, KOTOPHIHA, IO €ro MHEHHIO,
JIBUKETCSI CIUIIKOM MezieHHo. Jlo Onumxkaiimero ctonba BHepeau MO JIBHKEHHUIO OCTaJIOCh y
MeTpoB. CKOJIBKO CTOJI00B OCBELIECHUS JOKEH BUIETh AXMET, 4YTOObI BUAMMOCTH JAOPOTH IS
00roHa ObLITIO TAPAaHTHPOBAHO TOCTATOYHO? PaccTosiHUE MEX Ty CTOI0AMU OCBEIICHHUS COCTABIISIET
50 meTpoB.

Ha Bxonm mporpamMMbl B OAHOH CTpOKe uepe3 MHpoben mojmaroTcs 2 UENbIX YHucia:
HATypalbHOE YUCIIO0 X U HeoTpHiareabHoe yucio Y (Y < 50), kakaoe U3 KOTOPhIX HE MPEBBIIIACT
10°.

B pesynpTaTe paboThl IporpaMMa JI0JI)KHA BBIBECTHU OJIHO LIE€JI0€ YHUCIO — MUHUMAJIBHOE

KOJINYCCTBO CTOJ'I6OB, TapaHTHPYIOIIHUX BUAUMOCTb X METPOB JOPOTH.

IIpumep
BxonHble 1aHHBIE BrIxogHble JaHHbBIE
250 10 6

KommeHnTapuit k npumepy

[TepBbIii cTond OCBelIeHUsT HAXOAUTCS Ha paccTosHUU 10 MeTpoB OT MapuIpyTkH, S5-biif — 210
MeTpoB,6-0i1 — 260 meTpoB. Tosbko 6-0i cTONO NAET rapaHTHIO BUAUMOCTH 250 METPOB TOPOTH.

3agaua 2

Ha BXxom mnporpamMMe NOJAarOTCS HATypalbHbIE 4YHclIa. TOYHOE KOJUYECTBO YHCEN
HEU3BECTHO, HO MOXKET OBbITh OYEHb BENHMKO. TpedyeTrcs HalTh cpeiad BBEACHHBIX JIaHHBIX
HauMEHBIIIEe YMCIIO0, KOTOPOE MpPU 3alUCH B MATEPHUYHON CHUCTEME CUUCICHHUS OKaHYMBAETCS
couetanueM 1upp 32. [apanTUpyercs, 9To XOTS ObI OJHO TAKOE YHCIIO B MOCIIEAOBATEIHHOCTH
€CTb.

Dopmam 6800a

B cTpoke BBOIHUTCS CHavasa [eJI0e YUCIIO N — KOJIMYeCTBO vrceln B 1ienouke (N < 10000),
3aTeM N HaTypalbHBIX ducen (Kaxknoe uncio <=10°%), Bce 4mcaa OTaeIe bl APYT OT APYTa OJHUM
WJT HECKOJIBKUMH MPoOeaMu

@opmam 6v1600a

BeiBecTu 01HO 11€510€ YHCII0 — peLIeHHe 3a1auu.

IIpumep

Bxonnrie nanunie Brixoaunle qanHeIe

51171000 67 6 39 67




3amava 3

HazoBeM nudpoBeiM KOpHEM HaTypajibHOro uuciaa X MO OCHOBaHUIO [ 1udpy,

MOJIYYCHHYIO B pE3YJIbTATC pa6OTBI CJICAYIOUICTO aJIrOpUTMaA:

CknanpiBaeM Bce MUGPHI CEMEPUYHOTO TPEICTABIICHUS YKciia X B CHCTEME CUUCIICHHS )

= 7, y IOJIy4€HHON CyMMBbl BHOBb CKJIa/IbIBa€M LIM(PPbHI TAKUM K€ 00pa3oM U Tak Jajee J0 TeX

Iop, MMOKa HE OCTAaHCTCA OAHA umppa. OTO U eCTh LIH(I)pOBOfI KOpPCHb.

Hanpuwmep, X = 1644110 = 656357. Cymma uudp uucna X ectb 347. CkinajpiBaeMm euie pa3

107. Enie oxHa utepanus ¥ MbI 3HaeM IUPPOBOH KOPEHb yrcia — 370 1.

3amaercs untepsan [a, b]. Hago ompenenuts, kakoe HauboJbIIee YMCIO HA WHTEPBAJC
uMeeT nuppoBOi KOPEHb M0 OCHOBaHHIO 7 paBHbIid 1. Eciu Takux ymcen HeT, To BeiBeauTe 0.

Ha BBOx momaroTcs JBa AECATHUYHBIX HaTypaJIbHbIX 4YHCIa a U b. O6a uucma ne

npesocxoaar 10

Ha BrIXO€ OTHO YHCIIO — PEIICHUC 3a1a4n.

IIpumep
BxogHble gaHHble | BbixogHble MpumeyaHue
OaHHble

16435 16441 16441 Ha sTom uHTepBane BCe YNCNA MMELOT Pa3Hble
LuMPppoBblE KOPHM MO OCHOBAHWUIO 7.
LUndpposoit KopeHb uncna 16441 paseH 1 (cm.
Bbille)

26 0 Ha gaHHOM MHTepBase HM O4HO YNCNO He

nmeet LMdpoBoro KopHs 1.




3amaua 4

[[IxonpHUK Bacs urpaer B maxmarbl Ha OHJIaiH-TIopTase. [lociie kaxxaoro TypHupa ero
PEUTHHI IIEPECUUTHIBAECTCS B 3aBUCMMOCTH OT PE3YyJbTaTOB. 3Hasl, KaKk MEHsUICA peldTuHr Bacu
nocjie KaXJO0ro €KEHEAENbHOTO TYpHHUpA, OMNPENCNIUTE Pa3HUIly MEXIY €ro HauxyaluuM U
HaWJIy4YlIUM YPOBHEM UIPBI.

Dopmam 6800a

B niepBoii cTpoke mporpamMMbl BBOAUTCS HaTypaiibHOE Yuciio N — KOJTMYECTBO M3MEPEHH.
2 <N <50. Janee B N ctpoukax BBOAUTCS 10 ogHOMY 1iesiomy guciy Xi (0 < Xi <2000) — pedTuHr
Bacu nocnie TypHupa Ha Hezene HoMmep .

Dopmam 6vi600a

BbiBecTH 0/1HO 1LI€710€ UMCIIO — Pa3HULY MEX]Y €ro HauXyIIIMM M HAaWIy4IlUM YPOBHEM
UTPBL.

IMpumep

Bxonnbpie naHHBIE BrixogHnle nanHbIe

6 350
1001
1020
1017
1000
1200
1350

3amaua 5.

CucreMa aTYMKOB OTCIEKHMBAET XMMHUECKHUE MPOIECCHl BHYTPHU PEAaKTOpa, IepenaBas
HIecTHaaaTepuyHble KoAbl. HekoTopble MaT4rKu MOTYT NiepeaaBaTh AaHHbIE ¢ omuOkamu. Ecnu
coOOIIeHNE HE COJEPKHUT OIIMOOK, TO AECATHYHAS 3aMCh CyMMBI UMD B 3TOM COOOIICHUH
3akaH4MBaeTcs Ha 5. Haiinure konuuecTBO COOOIICHUM, HE COAECPKAIIUX OIIHOOK.

Dopmam 8600a

B mepBoii cTpoke BBOAMTCS CHayanga HarypaibHOoe 4yrcio N (N < 1000) — xoauyecTBO
JATYMKOB, 3aTeM B N CIEAYIOUIMX CTPOKaxX 3allMCaHo Mo oJHOMY coobmenuto. CoobmeHue
COCTOUT M3 CTPOYHBIX JIATHHCKKUX OyKB a-f u iudp, ero amuHa He npesbimaet 15 cMMBOJIOB.

Dopmam 8vi1600a

BeiBecTr 01HO 11€710€ YHCII0 — KOJIMYECTBO COOOIIEHHI, HE COJIepKAIUX OIIUOOK.

IIpumepsl
Bxonnelie nanHbIe BeIxonHble faHHbIC
4 2
ffab
34
cda

109




3apava 6 - CuryaunoHHasi 3agaya

[konbHUKK coOuparoT rianep. [lox KppUIhs TUIaHepa OyAyT NOJBEIIEHBI KOHTEHHEPHI C
npubopamu. [TpuOopsl ycTaHaBIMBAIOTCS CTPOTO NMapaMy — OAMH IO/ JIEBOE KPbLJIO, BTOPOM MO
npasoe. Haiinute mapy npubopos, koTopbie OyayT Onmke BCero mo macce, 4ToObl IUiaHep Obul
KaK MOXHO Jy4llle cOalaHCUPOBaH.

Dopmam 6800a

B nepBoii ctpoke BBoaAUTCS HaTypaiabHOE 9nciio N — KOTU4ecTBO OJIOKOB ¢ JaTYMKaMH. |
<N < 15. Hanee B N cTpoukax BBOJUTCS I10 JIBa BEIIECTBEHHBIX Ycaa M1i 1 M2i— Macchl mapsl
JATYUKOB 1101 HOMEPOM Ii. Bee Benmuunnsr ykassiBatotces B cucteme CH, He mpeBocxoaar 10000 u
UMEIOT (hu3MYecKuii cCMbICI. Bo BXOJHBIX JaHHBIX HET JABYX Iap NPUOOPOB C OJMHAKOBOMH
pa3HULIECH B Maccax.

Dopmam 6v1600a

BeIBeCTH OJHO T€JIO€ YHCIO — HOMEpP Mapbl, MPUOOPHI B KOTOPOW MEHBIINE BCETrO
OTJIMYAKOTCS 110 Macce.

IIpumep
BxonHble naHHBIE BrixogHble naHHbIE
3 1
1.11.09

041
1517
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