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074 OcHOBBI MaTeMaTHYECKON 00pabOTKH HHPOPMAIH: METOUUYECKIE YKa3aHHsI
K BHEAYJUTOPHON CaMOCTOSITENIBHON paboTe IUisi CTYACHTOB OOYYaroIIMXCs MO
HampaBiaeHussM noarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (C IByMs
npobuasimu moArotroBku), 44.03.01 Ilemarormueckoe oOpazoBanue, 44.03.04
[MpodeccuonansHoe oOyuenue / JI.A.OcunoBa. HoBoky3Helkuii WH-T (¢ui.)
Kemepos. roc. yu-ta. — HoBoky3nerk : HOU KemI'Y, 2020 — 54 c.

B pabote n3nokeHsl METOAMYECKUE YKa3aHUs K BHEAYIUTOPHON CaMOCTOSTENIbHOW paboTe CTyICHTOB
(B hopMe MHAMBHIYAIBHBIX KOHTPOJIBHBIX paboT) mo aucuuiuimHe OCHOBBI CHCTEMHOTO aHajIu3a U
MaTeMaTH4ecKo o0paboTku MH(popMmanuu no TemaMm «MaTeMaTHuecKue CpeacTBa MpeACTaBICHUs
uHpopmanuny, «lIpeacraBnenne nHGOPMAIMK CPEACTBAMH TEOPUHM MHOXKECTB M MaTeMaTHYECKOMH
Jorukny, «CToXacTUUYeCKUe MOJIENHU IpeJcTaBleHuss U o0paboTku uHpopmanuny». Ilo kaxaoi teme
MPEJCTAaBIICHBI. OCHOBHBIE TEOPETUYECKHE (aKThl, MPUMEPHI PEUICHUs THIIOBBIX 3a/1a4, BapUAHTHI
MH/IMBUYAJIbHBIX KOHTPOJBHBIX pabOT M PEKOMEHJAIMU M0 X O(QOPMIICHHIO, OLICHUBAaHUE PadOT B
0aJIIbHO-PEUTUHTOBOW CHCTEME, CITCOK OCHOBHOM M JONOTHUTEIBHOMN JTUTEPATYPHI.

Metoandeckre yka3aHusi NpeIHa3HA4YeHbl JUIl CTYIAEHTOB, OOydyaroIIMXcs 0 HAaIpaBICHUSAM
nonroroBku 44.03.05 Ilemaroruueckoe oOpazoBanme (¢ nBymsi mpodmismMu moarotoBku), 44.03.01
[Tenarornueckoe obpazoanue, 44.03.04 Ilpodeccuonanbaoe odydenue (Bcex npopuieit).

PexoMennoBaHo Ha 3acenaHuu VYTBEpKACHO  METOAMYECKOM  KOMHUCCHEU
Kadenpsl  MaTeMaTuKH, (QU3UKU U ¢dakynpreTa UHPOPMATHKH, MaTeMaTUKU U
MaTeMaTHYECKOT0 MOAEIMPOBAHUS YKOHOMUKHU
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MNPEAUCJIOBHE
Hacrosimme meromnueckue marepuasnbl aIpecoBaHbl CTyACHTaM, MOJIyYarOIUM

KBaTM(UKAIIMIO OakalaBp 1Mo HarpabiieHHsM moarotoBku: 44.03.05 Ilemarorumyeckoe
oOpazoBanne (c nBymMsa mpodwisimu moarotoBku), 44.03.01 Ilemarormueckoe
obpazoBanue, 44.03.04 IlpodeccuoHanpbHOe OOydeHHWE  HaIpaBJIeHbBl Ha OKa3aHHWE
MOMOIIM CTYJICHTaM B BBIMOJHEHUU BHEAYAUTOPHON CaMOCTOSTEIbHOM paboThl (B
dbopMe KOHTPOJBHBIX padboT) 1Mo TeMaM «MaTeMaTHYecKue CpefCcTBa IMPEACTABICHUS
unpopmaruny, «llpencraBneHue uHPOpMALMK CpPENCTBAMH TEOPUU MHOMKECTB U
MaTeMaTU4YECKOU JIOTMKW», «CTOoXacTUUeCKHue MOJEIU MpEeACTaBICHUS U 00pabOTKU
nHpopmaruu» AUCHUIIMHBL OCHOBBI CHUCTEMHOIO aHajiu3a W MaTeMaTU4YeCKOM
00paboTKN HHPOPMAIIHH.

[lenbto wW3ydYeHUsT AUCIUIUIMHBI SABJISETCS pPa3BUTHE HABBIKOB CHUCTEMHOTO
MBIIUIEHUSI CTYJICHTOB U MOJTOTOBKA MX K PEIICHUIO MPAKTHYECKUX 3a7ad aHalu3a U
CHUHTE3a CHUCTEM, a TaKXe pa3BUTUE CIOCOOHOCTHM HCMOJb30BAaTh MaTEMaTHUUYECKHUE
3HAHUSA JIJI1 OPUEHTUPOBAHUS B COBPEMEHHOM UH(POPMAIMOHHOM MTPOCTPAHCTBE.

B xone wsyuenus nmucumrmuiiabel (Qopmupyercs kommereHius YK-1 (cmocoben
OCYILECTBIIATh TOUCK, KPUTHUYECKUM aHaIu3 W CHUHTE3 HH(POpMAIUU, MPUMEHSThH
CUCTEMHBIN MOJIXO0/ JIJIsl PEUICHUS MOCTABJICHHBIX 3a/a4).

Marematnyeckue MeETOAbl  00paOOTKM HWH(OpMAIMKM  JaBHO YyXKE€ CTajH
BOCTpeOOBaHbBl HE TOJBKO B MATEMaTHYECKMX M €CTeCTBEHHOHAyYHBIX, HO U
T'YMaHUTAPHBIX HccaeaoBaHusX. [1o3ToMy BliajieHHe UMH CTAaHOBHUTCS 0053aTENIbHOMN
XapaKTePUCTUKON KOMIIETEHTHOTO crernuaiucta. MaremaTudeckass oOpaboTka Jaét
BO3MOXXHOCTh T'PaMOTHO COCTaBJIATh W O(QOPMIIATH PaA3IMUYHYIO JOKYMEHTAlUIO, a
TaK)Xe MPOTHO3UPOBATH PEAIbHBIE COOBITHSI HA OCHOBE MOTYYEHHBIX JaHHBIX.

[lenb0 METOAUYECKUX PEKOMEHIAIMN SIBJISETCS COJICUCTBHME B OpraHU3aIluu
mpoiecca CaMOCTOSATENbHOM  PabOThl  CTYJAEHTOB B  XOJE€ HW3Y4YEHUS OCHOB
MaTeMaTU4eCcKoi 00paboTKu nHPopMaILIn.

B meToanueckue pekoMeHAaIuy BKIIOUEHO:
1) CIIPABOYHBIN MaTepuall (OCHOBHBIE TIOHSITHS, CBOMCTBA, TEOPEMBI, (HOPMYJIBI);
2)  TpUMepBI PEIICHUs OCHOBHBIX THUIIOBBIX 33134,
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3)  OCOOSHHOCTH OILIGHUBAHHSI CaAMOCTOSATEIBHON pabOThl B OAJUTBHO-PEHTHHIOBOIA
CUCTEME;

4)  BapuaHTBl KOHTPOJIbHBIX Pa0OT;

5)  TpebOoBaHHS K BHIIOIHEHUIO ¥ O(OPMIICHUIO padoT;

6)  CIIMCOK PEKOMEHIYEMOU JINTEPATYPHI.

Teopetnueckue cBeneHUS 00 OCHOBHBIX (haKTax MaTeMaTHUeCcKod oO0paboTKh
uH($OpPMaIIUU TIPECTaBICHBI B 00BEME, TOCTATOUHOM JJIsl OJATOTOBKU K MPAKTUYECKUM
3aHATUAM. Perenns 3a1a4 moapoOHbI, CHa0KEHBI IOCTATOYHBIMU TTOSICHEHUSIMHU.

Coucok mauTepaTypbl ISl  CaMOCTOSITENBHOM pabOThl HaJ TEOPETUUYECKUM
MaTepUaJoM WM pEUICHHEM 3aJad BKIIOYAeT KJIACCHYECKUEe W COBPEMEHHBIC
MCTOYHMKH, yKa3aHa JIuTepaTypa OCHOBHAS U JIOMOJIHUTEIbHAS.

Takum oOpa3oMm, JaHHBIE METOAWYECKHE MAaTepUANbl TO3BOJSIOT MOIYYUTH
CTYACHTY LIEJIOCTHOE MPEACTABICHUE O COAECPXKAHUU TeM «MareMaTuyecKhe CpeicTBa
npeacraBienust uHopmaiumy, «lIpencraBnenue wHbOpPMAIMU CPEACTBAMU TEOPUU
MHOKECTB M MaTeMaTHYEeCKOU JIOTUKN», « CTOXacTHYECKHUE MOJENH TPEICTaBICHUS U
00paboTku nHpOpMAIUU» U JIOTHKE X pa3BepThIBaHUs, Y)(DEKTUBHO MOATOTOBUTHCS K
MPAKTUYECKUM 3aHSATHUSIM 10 COOTBETCTBYIOIIMM TEMaM, YCIEIIHO BBIOJHUTH

KOHTPOJIbHYIO paboTy.

KPATKHE TEOPETHYECKHUE CBEAEHUA

MATEMATHYECKHUE CPEACTBA INTPEACTABJIEHUA HHOOPMAIINU

CnoBo «uH(opMaIus) TPOUCXOIUT OT JIATUHCKOrO ciioBa informatio, 4To B mepeBo/ie
03HAYaeT CBEJCHUE, Pa3bsICHEHHUE, 03HAKOMIICHUE
* HWnadopmanuss — oOlieHayyHOe TMOHATHE, BKIJIIOYAIONee OOMEH CBEICHUSIMU
MEXAY JIIOJbMHU, YEJIOBEKOM M aBTOMATOM, aBTOMATOM M aBTOMAaToOM; OOMEH
CUTHAJIaMH B JKUBOTHOM M PACTHTEIILHOM MHpE; TIepeiady IPU3HAKOB OT KIJIETKH
K KJIETKE, OT OpraHu3Ma K Opranu3My (reHetudeckas uHdopmanms)

“Bonvwou snyuxnoneouueckuu crosaps’’, 2001 2.



* Hudopmarus — 310 0cobasi COBOKYITHOCTh CBENICHUMN, MIEPBUYHBIM HUCTOYHUKOM
KOTOPBIX SIBJISICTCS OTIBIT.

A.A.Kpacoeckuu, I'.C. Ilocnenos, 1961 e.
I[Ton oOpadoTkoii wuHOpMAUMHM TIOHUMAIOT IIPOLECC TNEepexoAa OT HCXOIHOU
uHopmaruu K HOBOW wuH(oOpMaIuu, MO0 W3MeHeHuE (OPMBI TMPEACTABICHUS
uHopMarmm.
Heuto wmm HEkTOo, BHIMOMHSAOMMNA 00pabOTKy uWH(pOpMammu, Ha3bIBACTCS
HUCIOJTHUTEJIEM.
®opMy TmpeAcTaBiICHUS HH(DOpPMAIMM MOXHO HU3MEHHUTh MYTEM CHUCTEMaTH3alluH,
COPTHUPOBKH, KOJUPOBAHHS UCXOAHOU HH(POpMAITUH, T.1I.
HoByto wuHbpopMammioo MOXKHO TOJYy4YUTh NYTEM JIOTUYECKUX  PACCYXKICHUUN
(aBpucTHUECKHI cIOc00 00pabOTKH MH(POPMAIMKN) WX JACHCTBYS MO OIpEaeIEHHBIM
npaBuiiaM (popMasibHBIN cI0cO00 00pabOoTKKH MHGOPMAIIUN).

IIpeacraBienue nupopmanuu B Bujae GpopmMyJ1 U Ta0IUIl.

Marematudeckast ¢popmyna (ot yat. Formula — ymenemmrensaoe ot forma — obpas,
BUJ) — MpUHATas B MareMatuke (pusuke M MPUKIAJHBIX HAayKax) CHUMBOJIMYECKas
3aMKCh 3aKOHYEHHOT'O JIOTUYECKOTO CYKIEHUs (ONpeesieHUs] BeIMYMHbI, HEPaBEHCTBA,
YpaBHEHUS UM TOXKAECTBA).
B Oonee mmpokom cmeicie (opmyna - BcsKasg UYUCTO CHMBOJIHMYECKAsl 3aIlUCh,
MPOTHUBOIIOCTaBsIEMass B MaTEMaTUKE pPa3JU4YHbIM BBIPA3UTENbHBIM CHOCOOAM,
MMEIOIINM F€OMETPUUYECKYI0 KOHHOTALMIO: YepTexaM, rpadukam, quarpamMma, rpadam
U T.I.

TouHbIil cMBICT (HOPMYJIBI MOJpa3yMeEBAETCd U3 KOHTEKCTa U €ro HEBO3MOXKHO
MOHATH HEMOCPEICTBEHHO U3 €€ BUJIa
* @opmyna A0KHA COOOIIMTH, KaK HMCKAaTh 3HaUY€HUE NEPEeMEHHOW (ypaBHEHHUS W

T.11.), Hanpumep 2x+1=x-4

* @opMmyna (3anuchiBaeMasl Kak “UCKOMOE = BBbIpaKEHUE )ONPEACISIET BEINYUHY

yepe3 cBou mapameTpsl, Hanpumep E=Bvsin(wt) — snepeus ynompassyra



@dopmyna SABASETCS COOCTBEHHO JIOTUYECKUM YTBEPXKACHHUEM (TOXKIECTBOM,
TeopeMoii), Hanpumep a? + b? = ¢? - Teopema ITudaropa.

Tabnuia — 3T0 CMUCOK MPUOJMIKEHHBIX (MM TOYHBIX) 3HAYEHUM (YHKIIUU MPHU
pa3HbIX (TOYHBIX) 3HAUECHHSX apryMEHTA.
*  Bxodom mabauywbl Ha3pIBaeTCS 3HAUCHUE apTYMEHTOB (DYHKIIMH
* [llacom mabauywbl HA3BIBAECTCS UHTEPBAJI 33J]JaHUSI APTYMEHTA.

Tabnuiibl MOTYT OBITH C OJTHUM WJIU ABYMSI BXOJaMHU.

Cratuctrueckas Tabiauia — 3T0 0CcOoObIi CIOCOO KpaTKOM M HATJISAHON 3amucu

CBEICHUIM 00 HN3y4aCMbIX O6HIGCTBCHHI>IX SBJICHUAX.

Tloonexcawee TabnAUIBl TTOKA3BIBAECT, O KAKOM SIBJICHUM HJIET peub B TabiuIe U
MPEACTaBIACT COOOM TPYNNbl U MOJATPYIIbI, KOTOPBIE XapaKTEPU3YIOTCA PIIOM
ITOKA3aTEeIIEH.
Cka3yembim TAOJUIBI HA3BIBAIOTCA YMCIOBBIE TMOKA3aTeNd, C MOMOIIBIO KOTOPBIX
XapaKTepu3yeTcst O0BEKT, T.€. MoAJIexkKaIee TaOIUIbI.

B 3aBUCHMMOCTM OT MOCTPOEHUS TMOMJICKAIIETO CTATUCTUYECKUE TaOIHIIBI
NOAPA3AEISAIOTCS HA TPU BUA:,
*  MPOCTHIE,
* TIpyHIoBbIE
* KOMOWHAIIMOHHEIE,

A 110 pa3paboTKe CKa3zyeMoro
* ¢ MPOCTOH pa3pabOTKOMH
* CJOXHOM pa3paboTKOM.

[IpocThIMU HA3BIBAIOTCS TaKW€ CTATUCTUYECKHE TaONMIIBI, B MOJJIEXKAIIEM
KOTOPBIX HET TPYNIUPOBKHU, a JIA€TCs MEPEUUCICHUE TEPPUTOPHATBHBIX €IUHMII,
SIVHUI] BPEMEHHM WM KakoW-1uO0 apyroi mepedeHb. [IpocThie TaOnMIBI MMEIOT
caMoe IMpoKoe pacrpocTpaHeHue. CTaTUCTUYECKUE JaHHbIE [0 CTpaHe W
OT/ACJIbHBIM €€ 30HaM C NEpPEYUCICHUEM B IMOJJIEKAIIEM BCEX pPallOHOB, BCEX
obJiacteil niau pecnyOiauK, BCeX MPEANPUITUN JAHHOTO TOPOoia MOKHO MIPEACTaBUTh

B BHJIC MPOCTHIX TaOJIUII.



IIpocThie Ta0JMIBI COAEPKAT NEPEUYEHb OTAENbHBIX €IUHUL, BXOJISIINX B COCTaB
COBOKYIHOCTH aHAJIU3UPYEMOTO SIBJICHHUS.

B rpynnosbIx Tadaunax nudposas HHPoOpMaIMs B pa3pe3e OTAEIbHBIX COCTaBHBIX
4acTeil UCCIIelyeMOI COBOKYITHOCTH JaHHBIX OOBEIUHSAETCS B ONPECICHHbBIE TPYIIIbI B
COOTBETCTBUM C KAKUM-JINOO MIPU3HAKOM.

KoMOuHMpoBaHHBbIE Ta0JMUBbI COACPKAT OTAECIBHBIE TPYNIBl U IOATPYIIIBL
IIpn 5TOM Takoe moApa3AceHUE OCYIIECTBISETCA HE IO OJHOMY, a IO HECKOJIbKUM
OpU3HaKaM. B TPYNNOBBIX TaOJMIAX OCYLIECTBISIETCS MpOCTas TIPYIIUPOBKa
MoKasaTelsel, a B KOMOMHUPOBaHHBIX — KOMOWHUPOBaHHAs TPYIIIUPOBKA.
[IpocTeie Tabmuibl BOOOIE HE COAEPKAT HHUKAKOW TPYINIHUPOBKU IOKa3aTeleH.
[Tocnequuii Bua TabMUI[ COAEPKUT JIMLIbL HECTPYNIUPOBAHHBIA HAaOOp CBeaeHUIl 00

AHAIM3UPYEMOM SIBJICHUHU.

IIpocras Tabnuna

Jo0b14a HEKOTOPBIX BUAOB HcKonaembIx B Poccuiickoit @exepauumn, B 2010 roay (r.).

Buns! nponykunu IIpousseneHo
HedTb, MIIITNOHOB TOHH (MJIH.T.) 491
EctectBenHblIil raz Mipa. Ky6.m 651
VYronp MIH.T. 315

I'pynnoBas Tabnuna

Pacnpenesienne Hacenenns Poceniickoit @enepanun, no noay, Ha 1 susaps 2010 r..

MJTH. 9l B % K UTOTY
YKCIeHHOCTh HACEIEHNUA — BCETO 142,0 100,0
B ToMm uucne:
My>KYUHBI 65,8 46,3
JKeHmuael 76,4 53,7

Tabnuia kak cCpeCTBO aHaIM3a CBSA3EH MEXTY 00bEKTaMH

Ilpumep. Kons, Bosa, bops, HOpa 3aHsuin B COpeBHOBaHMSX IEpBbIE YeThIpe MecTa. Ha
BOITPOC, KAKME MECTa OHM 3aHSJIU, TPOE OTBETHIIU:

- Kot He 3aHsu1 HU IEPBOE U HA YETBEPTOE.

- bops 3ass1 BTOpOe MecTo.



- Y BoBel HE "eTBepToe MecTo. Kakne Mecrta 3aHsum MambIuKu?
Pewenue: CoctaBuMm TaOJIMIy HWCXOIHBIX JAHHBIX. MeEXIy MHOXECTBOM HWMEH

MaJIbYUKOB 1 MHOKCCTBOM MCCT OOJIZKHO OBITH B3aMMHO-OJHO3HAYHOC COOTBCTCTBUC.

MECTO Ko Bops Boga Opa

1-e mectO

2-€ MECTO

3-e MeCTO

4-e MmecTO

B KEDKI[OI?I CTPOKC U CTOJ'I6]_IG I10JIA Ta6JII/IIH)I JOJIKEH CTOATH OIUH «1)» (TaM rac
MCIKIAY 00BEKTaMHU YCTAHOBJICHO B3aMMHO-OJHO3HAYHOC COOTBGTCTBI/IG), a4 B OCTAJIbHBIX

KIICTKaX OJOJIKHBI CTOATH MHUHYCHI. B PE3YIbTATC 3alIOJIHCHHS I10JIYy4acTCs

MECTO Ko bops Boga Opa

1-e mecTO - - + -

2-€ MECTO - + - -

3-e MeCTo + - - -

4-¢ mecTOo - - - +

AHanM3Upys 3aMojHeHHYI0 Tabnuiry, moixydaeM otBeT. Ko 3aHsn 3-e mecro,
bops — 2-e mecto, BoBa — 1-¢ mecTo, a FOpa — 4-¢ mecro.

J{uarpammbl
fuacpamma — BN MaTeMaTUYECKOM MOJENM, KOTOPBIM JAaeT HarISIIHOE

[IPEICTABIECHUE O COOTHOLIICHUN Pa3MEPOB T€X WIU UHBIX BEJIMYMH.
Juacpamma TipeACTaBIsSeT YEpPTEXK, HA KOTOPOM CTaTUCTUUecKas HH(opmanus

M300pakaeTcs MoCPeCTBOM Ir€OMETPUUECKUX (DUTYP MM CUMBOJIMYECKUX 3HAKOB.
JInHelHbIe TUarpaMMbl UCIIOJIB3YIOTCS Ul XapaKTEPUCTUKHA BapUalliH, JUHAMUKH U

B3aUMOCBsI3M.  JluHelHble  Trpaduku  CTposATCA  HAa  KOOPAMHATHOM  CETKe.

I'eomeTpuyeckMMU 3HAKaMM CIIY)KaT TOYKM M OTPE3KM INPSIMOH, KOTOpBIE HX

[10CJIEI0BATEIBHO COCIUHAIOT B IOMAHBIE.

JIuHelHbIe AUATPAMMBI Uil XapaKTEPUCTUKH TUHAMUKHU MPUMEHSIOT B CIEAYIOIINX

ClIy4asx:




¢ €CIIM KOJMYECTBO YPOBHEH psiia TMHAMHMKHU JOCTATOYHO BEJNHKO. VIX mpUMeHeHHe
MOAYEPKUBAET HEMPEPBIBHOCTH MPOLIECCA PA3BUTHUS B BUJI€ HENTPEPHIBHOM JIMHHH;

e C LEJBI0 OTOOpaXkeHUs1 001N TEHIACHIIMY U XapaKTepa pa3BUTHS SBJICHUS;

¢ IpU HEOOXOJAMMOCTU CPaBHEHUSI HECKOJBKHX JUHAMUYECKUX PSJIOB;

e €CJIM HY>KHO COIIOCTaBUTh HE A0COIIOTHBIE YPOBHH SIBJIICHHUS, & TEMIIBI POCTA.
[Ipu n300pakeHUM OUHAMUKUA C MOMOILIBIO JUHEMHOM IuarpaMMbl Ha OChb aOCIHMCC
HAHOCST XapaKTEPUCTHKU BPEMEHHM (JIHH, MECSIIbI, KBapTajbl, O/bl), & HA OCH OpAUHAT
— 3HauYEHUs NoKa3aTels (maccakxupckue nepeBo3ku B Poccun).
Ha pucyHke >KMpHBIMU TOYKAMH MOKAa3aHO CYTOYHOE KOJIMYECTBO OCAIKOB, BBIITABIIHUX
B Kazanu ¢ 3 o 15 ¢espans 1909 roga. Ilo ropuzoHTanu yka3zplBatOTCs YUCIIA MECSA,
[0 BEPTUKAIA — KOJMYECTBO OCAJKOB, BBINABIIMX B COOTBETCTBYIOLIUN [I€Hb, B

MWIIINMETPaAx. I[J'DI HarjiiIHOCTHU JKUPHBIC TOYKH HAa PUCYHKC COCANHCHBI IMHUSAMM.

61 J
5. 1

] A

| /N A

ot LV N/ LYY

345 6 7 8 9101112131415

Cronbuartas nuarpamma — Jauarpamma, MpeACTaBICHHAs MPSMOYTOJIbHBIMUA 30HAMHU
(cTosiO1amMu), BBHICOTHI MJIM JIJTMHBI KOTOPBIX MPOMOPLUMOHAIbHBI BETUYUHAM, KOTOPbHIC
oHU 0TOOpaxkaroT. [IpsAMOyroibHbIE 30HBI MOTYT OBITH PACTIOJIOAKEHBI BEPTUKAIBLHO WU
TOPU30HTAIBHO.

CronbuaTas tuarpaMMa OoToOpa)kaeT CpaBHEHHUE HECKOJBKUX JAUCKPETHBIX KaTErOpHH.
OnHa e€ och MOKAa3bIBAET CPABHUBAEMBIE KATETOPUH, IPYTasi — U3MEPUMYIO BEIIMUHHY.
WNuorna cronbOuaTeie auarpaMmbl OTOOpaKarOT HECKOJIBKO BEIWYWH I KaXKION
CpPaBHUBAEMOM KaTETOPUHU.

Ha nmmarpamme mnokaszana cpenHemecsuHas temneparypa B Hwuxknem Hosropone
(I'oppkom) 3a xkaxnbid mecsi 1994 rona. Ilo ropu3oHTanM yka3bIBalOTCS MECAIIbI, 110

BEpTUKAJIL — TeMIlepaTypa B rpaaycax Llenbcus.
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KpyroBele pamarpaMMbl IIHPOKO HCIOJB3YIOTCS B TPE3CHTANMSIX W OQUCHOMN
nokyMmeHTarmu. OHU TMO3BOJIIIOT I0Ka3aTh MPOMOPIUOHAIBHOE M IPOLIEHTHOE
COOTHOIICHHE MEXIy KAaTeTOPHsIMH 3a CUeT JACIICHHS Kpyra Ha TPOIOPIHOHATLHBIC
CEerMeHTHI. JIMMHA KakJOoW Jyr'M MpeAcTaBiiieT cOOON MPOMOPIUOHAIBHYIO JOJIO
KaXJI0M KaTEeropuu, B TO BpeMsl KaK KPYT IEJIUKOM MPEACTaBISET OOIIYI0 CyMMY BCEX
naHHbIX, paBHYyt0 100%.
Kpyroseie nuarpaMmbl HaeaqbHO MOAXOAAT IS TOTO, YTOOBI OBICTPO CHOPMHUPOBATH
MIPEACTABICHUE O TIPOITOPIIMOHATIEHOM PACTIPEACIICHIH TaHHbBIX
KpyroBas nuarpamma uMeeT CBOM 0COOCHHOCTH:

1. JlaHHBIE TOJBKO OJHOTO PsiAa MOAXOAAT JJIS MPEICTABICHUS B TAKOM BHJIC.

2. IlpenocraBisemMblie 3HAUCHUS HE UMEIOT OTPHUIIATEIHHOTO 3HAKA.

3. 3HadeHMS JOJDKHBI OBITH OOJIBIIC HYJIA.

4. JKenareapHOE KOJIMYECTBO CETMEHTOB — HE OoJtee 7.

H amTocdepa

rmapocoepa
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MaTteMmaTu4yeckas Moaelb

Mogaenb — 3710 ¢u3HUecKui Win adCTPaKTHBIN 00pa3 MOAEIUPYEMOTro 0ObEKTa WIH
npoiecca, yAOOHBIM Il MPOBEACHUS HCCICAOBAaHUI W IO3BOJSIOMIMKM aJAeKBATHO
0TOOpaKaTh MHTEPECYIOIINE UCCIIEOBATENS CBOMCTBA M XapaKTEPUCTUKU 00bEKTa

Marematuyeckass Mojelb — MNPUOIMKEHHOE OINMCaHWE Kakoro — Jubo Kiacca
SIBJICHUN BHEIIHETO MHUPA, BBIPAKEHHOE C TOMOIIBI0 MATEMATUYECKOW CUMBOJIMKH.

MaremaTnyeckass MOAENb — MOUIHBIA METOJ MO3HAHUS BHEUIHErO0 MUpPa, a TaKXke
IIPOTHO3UPOBAHUS U YIIPABIICHHUS.

IIpumep. Ilpuctann A u B pacnosiokeHsl Ha 03€pe, PaCCTOSIHUE MEXKIYy HUMHU PAaBHO
234 kM. bapka oTnpaBuiack ¢ NOCTOSSHHOW CKOpOCThIO U3 A B B. Ha cienyrommii neHp
1ocyie NpHUOBITUS OHAa OTIPaBHUIACh OOpPaTHO CO CKOPOCTbIO Ha 4 Km/4 OoJblie
IIPEXKHEM, CclieNaB 10 IyTH OCTAHOBKY Ha 8 4dacoB. B pesynprare oHa 3arpatmia Ha
oOpaTHBII MyTh CTOJBKO € BPEMEHH, CKOJIbKO Ha IyTh U3 A B B. Halimute ckopocthb
Oap>xu Ha yTH U3 A B B.

Pewenue. CocTtaBUM MaTeMaTHYECKyr0 MOJEIb 3aJadd. /[ HarIsIIHOCTH COCTaBUM
Ta0NUILy, 3aHOCS Ty/la JaHHbIE U3 YCIOBUS 33/1a4u.

Hauyunaem c¢ tabmuipl. [lycts X — ckopocTh Oapku Ha mytd u3 A B B. Paccrosinue

Mexay A u B paBHo 234 xunomerpa. M3 dopmyisl S = v - t€rKO BBIPa3UTh BPEMS:

— 5 _ 234
t_l_'_ S

Ha oOpatHom mnyTu ckopocTh Ha 4 KM/4 OOJbIIE, paccTosHUE TO *Ke. Bpewms,

234
3aTpadyeHHOE Ha MyTh U3 B B A, paBHO Py
X

U f Jg
N3 AsB . 234 234
N3BBA T 234 234
r+4

Cpasy nosicHUM: 371eCh peub UJIET O BpeMEHH, Koria 6apka Haxoauaach B IBMKeHUU. B
YCJIIOBHM 3a/1aud TOBOPHUTCSI, YTO Ha OOpaTHBIM MyTh Oapika 3aTparuiia CTOJBKO JKe

BpeMeHHU, ckoiibko Ha TyTh U3 A B b. Ilpu sTom 8 wacoB Oapxa crosuia, a Bpewms,

234

KOTOPOC OHaA IlIblJIa, paBHO :
X
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3anuiieM, 4TO BpeMs, 3aTpayeHHOe Ha myTh M3 A B b m Ha oOpaTHbId myThb —

OoJIMHaKOBO. B pE3YyJIbTATC NOJIYININ MATCMATUYICCKYIO MOACJIb 3ada49r

234 _ 234

X _x+4

NPEACTABJEHUE UH®OPMAIIUU CPEACTBAMU TEOPUU
MHOKECTB 1 MATEMATHYECKOM JIOTUKHA
MHo:xecTB0. OCHOBHBIE OHATHS

MHOXeCTBO — 3TO JIt006asi COBOKYIMHOCTh OOBEKTOB, KOTOPBIE HA3bIBAIOTCS DJIEMEHTaAMU
MHOJKECTBA.
B 95TOM WHTYUTHBHOM OTpEACICHUH, TNPUHAICKANIM HEMEIKOMY MaTeMaTHKY
I'eopry KanHTOpy, CyIIECTBEHHBIM SBISETCS TO OOCTOSTEIBCTBO, YTO CoOpaHHe
MPEAMETOB CaMO paccMaTpUBACTCS KaK OJWH MPEAMET, MBICIUTCS KaK €IUHOE IIEINIOE.
MHoxecTBa 0003HAYAIOTCS MIPOMUCHBIMUA OyKBaMHU JIaTHHCKoro aidasuta: A, B, X, Y,
Ay, A,, ..., IIEMEHTBI MHOJKECTB — CTPOUYHBIMU OyKBamu: @, b, X, Y, a;, ay, ... .
CuMBOII € 0003HAYAET NpuHaoed’cHoCcmb. 3amuch X € A 03Ha4yaeT, YTO DJIEMEHT X
MPUHAIICKUT MHOXKeCTBY A. Ecnmm sneMeHT X He NpHHAIICKUT MHOXKECTBY A, TO
mumyt X € A,
MHoxecTBa OBIBAIOT: KOHEUHBIC, YACTHBIN Clydail — eIUHUYHOE (OJHODJIEMEHTHOE);
O0eckoHeuHble; mycToe ().

Onpeodenenue. 1lycThM MHOKECTBOM Ha3bIBAIOT MHOXECTBO, HE COJIepKaIlee HU

OAHOTI'0 3JICMCHTA.

CniocoObl 3a/1aHus (OMUCaHUs) MHOXKECTB:

1) MuoxecTtBO A omnpeaensieTcsi HENOCPEICTBEHHBIM TMEPEUYHCICHUEM BCEX CBOMX
9JIEMEHTOB @3, dy, ..., 8, T.C. 3aIUChIBaeTCa B BuAc: A={ai, ay, ..., a,}. IIpu 3amanun
MHOECTBA MEPEUHUCICHNEM 0003HAYCHHS DJIIEMEHTOB OOBIYHO 3aKJIIOYAIOT B (PUTYPHBIX
CKOOKax M pa3AeisitoT 3ansaTbiMu. [lepeuncieHueM MOXKHO 3a7aBaTh TOJBKO KOHEUYHble
MHOKECTBA.

2) MHoxecTBO A ompenensercs Kak COBOKYITHOCTh T€X M TOJBKO TEX JJICMEHTOB W3

HEKOTOPOTO0 OCHOBHOI'O MHOXECTBa T, KOTOpbIE 00J1aaatoT obmmM cBoiictBoM P(X). B

13



ATOM Cly4dae MCIOJIb3yeTcs 0003HauYeHHe A={X‘XET/\P(X)}, T.e. 3a7aeTcs

XapaKTEpUCTUYECKUM NPEAUKATOM. XapaKTEPUCTUUYECKUM IPEAUKATOM MOXKHO 33/1aTh
KaK KOHeyHble, TaK U becKoHeuHble MHOKECTBA.

IIpumep. A={1; 2; 3 - MHOXKECTBO HATypalbHBIX 4mcenr oT 1 10 4. MHOXKeECTBO

3a1aHO IMCPCUYHUCIICHUEM BCCX CBOUX JJICMCHTOB. HpI/I‘ICM, 3JIEMEHT 3 GA, aSgA.

Ilpumep. M={TOKapHbBIe, CBEpJWIbHBIC, CTpPOTaJIbHBIC, pe3b0odpe3epHbIe, ...}
MHOKECTBO CTaHKOB.
Ilpumep. MuoxectBo A w3 mpumepa 1.1. MOXHO 3amaTh XapaKTEPUCTUICCKUM

IPEIUKATOM A= {x|x eNAl<x< 4} .

Onpeoenenue. MHOXecTBO A Ha3bIBaeTCsl IMOJMHOXECTBOM MHOXecTBa B
(o6o3nauvaercsa ACB), ecmu kaxxapIi aemMeHT A ecThb ieMeHT B, T.e. ecniu XeA, To XeB.
CumBoa C 0003HAYaET omHOUEHUE BKII0OUEeHUe MEXKTY MHOKECTBAMM.

Hpumep. [Tycts B={12;3} u A={1;2;3;4}. Torna BcA. Ho C={{1; 2};3} z A.

B gacTHOCTH, KaXK/10€ MHOKECTBO €CTh ITOJMHOKECTBO caMoro cebs, T.e. ACA.
Onpeodenenue. Ilycts A u B — Hekotopeie MHOXKecTBa. ['oBopsT, uTO A pasno B,

u iyt A=B, eciu s mro60ro X nMeeM: XEA TorIa U TOJIBKO Toraa, Koraa XeB.

Nuaue rosops, A=B Torna u Toiasko toraa, korna AcB u BCA.

Ecomu AcB u A#B, To 310 3anuceiBaercs AcB, u rosopst, uto A ecTb COOCTBEHHOE

noaMHoxkecTBo B. Ilycroe MHOXECTBO €CTh MOJAMHOXECTBO JIO0OT0 JaHHOTO

MHOecTBa A, T.e. JA.

Takum oOpa3zoMm, JOKa3aTeIbCTBO PABEHCTBA ABYX MHOXeCTB A u B coctout u3 nByx

ATaroB:

1) Hoka3zatb, 4yTo A ecTh NOJMHOXECTBO B.

2) Hoxka3zatb, uTo B ecTh mogmMHokecTBO A.

Onpedenenue. YHuBepcaibHoe MHOXecTBO U (MM yHHMBEpPCYM) €CTh MHOXECTBO,

oOJrajaroriee TakKuM CBOMCTBOM, YTO BCE pacCMaTpHUBAEMbIe MHOXKECTBA SIBJISIOTCS €TO

IIOAMHOXCCTBAMU.
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IIo OIPCACIICHNIO, KaXXKA0C MHOXCCTBO CCTb IIOJMHOKCCTBO YHUBCPCAJIBHOTIO
MHOZKECTBA.

IIpumep. Tak nna MHOXecTBa A={1;2;3;4} 3a YHMBEPCYM MOXHO B3iThb MHOXECTBO

HaTypaJIbHBIX yucen, T.e. U=N.

Onepanyu HaJl MHOKEeCTBAMH
JUist  HarmsgHOTO M300paKeHUs olepaluid  HajJl MHOXKECTBAMHU  BOCIOJIb3yeMCS
auarpammamu Junepa-BenHa.
Onpedenenue. O6benquueHnneM MHOXECTB A u B Ha3pIBaeTcss MHOXKECTBO, (KOTOpOE
o0o3Hauvaercs AUB) cocrosiiiee U3 BceX 3JEMEHTOB, KOTOPbIE TPUHAMIEKAT XOTs Obl

OJJHOMY M3 MHOXECTB A uiu B.

o
//%2 AUB:{x|xeAvxeB}

Onpeoenenue. IlepeceueHrneM MHOXECTB A W B Ha3bpiBaeTCs MHOXECTBO, (KOTOpoOe

o6o3HavaeTcss ANB) KOTOpoe COCTOUT U3 OOITUX PJIEMEHTOB ITUX MHOXKECTB.

P
% A(\BZ{x|xEA/\x€B}
</

Onpeoenenue. Pa3HOCTBIO MHOXECTB A M B HaspiBaeTcss MHOXECTBO, (KOTOpoe
obo3HavaeTcs A\B) Bcex TeX M TONBKO TeX 3JIEMEHTOB MHOXECTBa A, KOTOPbIC HE
npuHauiexar B.

Onpeoenenue. JlonoaHeHNeM MHOXkecTBa A (00o3HayaeTcsi A) — 3TO MHOKECTBO

9JIEMEHTOB YHHUBEPCYMa, KOTOpbIe He nmpuHamiexkar A, 1.e. A=U\A.

Z=U\A={x|xEUAx§EA}
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IIpumep. Ilycte A={1;2;3;4} u B={3;4;5}. Torna:
a) AuB={1,2;3;4,5}; B) A/B={12};
6) ANB={34}; r) ecimu U={0;12; 34,5}, T0 A={0;5}.
Bbipa3zum 4KciIo 3J€MEHTOB OObEIUMHCHHUS, PA3HOCTH KOHEYHBIX MHOKECTB.
[Iycth A 1 B — KOHEUHbIE MHOKECTBA.
M(A) — duncio smeMeHToB MHOXKecTBa A, M(B) — uncio smeMenToB MHOXKeCTBa B
1) Eciu AnB=Y, To m(AuB)=m(A)+m(B), m(A\B)=m(A).
2) Ecniu AnB=J, To m(AuB)=m(A)+m(B)-m(AnB), m(A\B)=m(A)-m(ANB).
3) Eciiu BCA, To m(AuB)=m(A), m(A\B)=m(A)-m(B)
Ilpumep. B xnacce 25 demoBek. M3 HMX 15 d4enoBeKk NOCEHMIAIOT CHEIKYpPC IO

AHTJIMIICKOMY A3bIKY, 14 4ellOBeK MOCEMIA0T CHEUKYpC MO HEMEUKOMY S3bIKYy, 6

YeJIIOBEK HE XOAAT Ha crnenkypcbl. CKOJBKO

YEJIOBEK IOCEIAET ABa CrenKypca?
Pewenue. U- MHOXXECTBO YUCHUKOB

A — MHOXECTBO YYECHHMKOB, IOCEIIAOIINX
CIIELKYPC TI0 aHTJIMHCKOMY SI3BIKY

B - MHOXECTBO YYEHHKOB, MOCEIIAIOIINX

CIICLKYPC 110 HECMELIKOMY SI3bIKY C

C — MHOX€ECTBO YYEHUKOB, HE TTOCEIIAOIINX
CHELKYPChI

D — MHOXXECTBO yYE€HUKOB, MOCELIAIOIINX JIBA CIIELKypCca
m(U)=25

m(A)=15, m(B)=14

m(C)=6, m(D)-?

AuUB=U\C

D=AnB

m(AUB)=m(U\C)=m(U)-m(C)=25-6=19
m(AUB)=m(A)+m(B)-m(AnB)

19=15+14-m(D)
16



m(D)=10
OtBeT: 10 yenoBek MOCEIIAIOT ABa CIEIKYypca.
ITonsiTue Boicka3biBaHusi. Buabl BbICKa3bIBaHUH

OCHOBHBIM (HEOIpEAEISIEMbIM) TOHSTUEM MATEMAaTUYECKOW JIOTHKU SIBJISIETCS
MOHSITUE «ITPOCTOTO BBICKA3BIBAHUS.

[log BBICKa3bIBaHMEM  OOBIYHO TIOHMMAIOT BCSKOE  MOBECTBOBATEIBHOE
MpEUI0KEHNE, YTBEPKAAIOIIEe YTO-TM00 0 YeM-TTM00, U MPU STOM Mbl MOKEM CKa3aTh,
UCTUHHO OHO WM JIO)KHO B JIaHHBIX YCIIOBHSIX MECTa W BpeMeHu. Jlormueckumu
3HAYEHUSIMH BbICKA3bIBAHUM SIBJISIFOTCS] «MCTUHA» U <JIOXKbY.

[IpuBenem npuMepsl BBICKAa3bIBAHUN:

1) Hosropoa crout Ha Bonxose.

2) IMapwx — crouia AHTIIUH.

3) Kapacso He prbiOa.

4) Ywmcno 6 neautcs Ha 2 1 Ha 3.

5) Ecnu 1oHOIIIa OKOHYMII CPEHIOIO IIIKOJTY, TO OH MOJIyJaeT aTTeCTaT 3peIOCTH.

BrickazbiBanus 1), 4), 5) uctunHbL, a 2) U 3) — JIOXKHBI.

OueBuaHO, mnpeaoxeHue «Jla 3ApaBCTBYIOT HAIlM CIOPTCMEHBI!» HE SIBIsSETCA
BBICKa3bIBAHUEM.

Bricka3biBanue, mpencTaBisioniee co00M OJHO YTBEpXKACHHUE, MPUHATO HA3bIBATH
MPOCTBIM WM dJIeMEeHTapHbIM. [IpuMepamMu 3jI€MEHTapHBIX BBICKA3bIBAHUNA MOTYT
CIIY’KUTb BbICKa3bIBaHUs 1) U 2).

BrickasbiBaHus, KOTOpbIE MOJYYarOTCS M3  AJIEMEHTApHBIX C  MOMOIUIBIO
rPaAaMMATUYECKUX CBSI30K «HE», KW, «UJIN», «ECIH ..., TO ...», KTOTJA U TOJIBKO TOTJa»,
MIPUHATO HA3bIBATh CIOKHBIMU WUJIM COCTaBHBIMU. Tak, BbICKa3bIBaHUE 3) MOJTy4aeTCs U3
pocToro BbicKa3zbiBaHUs «Kapack — pbiba» C TOMOIIBIO OTPULIAHUS — «HE,
BBICKa3bIBaHUE 4) 00pa30BaHO U3 DJIEMEHTAPHBIX BhICKA3bIBaHUM «UuCI0 6 Aenutcs Ha
2», «Yucno 6 npenmutcs Ha 3», COCAMHEHHBIX COIO30M «W». BbICKasbiBaHue J)
MOJy4aeTcsl M3 TPOCTHIX BbICKa3bIBaHUM «HOHOIIA OKOHYHMII CPEIHIOI IIKOJY»,

«lOnoma IMOJIY4acT arreCTaTr 3pCsIOCTU» C IMOMOLIbIO FpaMMaTH‘{eCKOﬁ CBJA3KH «CCJIH
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.., TO ...». AHAJIOTUYHO CJIOKHBIC BBHICKA3bIBAHUS MOTYT OBITh MOJYyYEHBI U3 MPOCTHIX

BBICKA3bIBAHUH C TIOMOIIHIO0 TPAMMATHYECKUX CBSA30K «HIIN», «TOTJA M TOJIBKO TOTIay.

B anrebpe moruku Bce BBHICKA3bIBAHUS PACCMATPUBAIOTCS TOJIBKO ¢ TOYKU 3PECHUS MX
JIOTUYECKOTO 3HAYCHHUS, a OT MX >KUTCHCKOTO conep:kaHusl oTBIeKatoTcsa. Cuurtaercs,
YTO Ka)/J10€ BBICKA3bIBaHKE MO0 MCTUHHO, JHOO JIO)KHO M HU OJHO BBICKA3bIBAHHE HE
MOJKET OBITh OJJHOBPEMEHHO UCTUHHBIM U JIO)KHBIM.

B nanpHeiimiem OyneM dSieMEHTapHBIE BBICKAa3bIBaHUS 0003HA4YaTh OyKBaMH
JaTUHCKOTO ajdasura: a,b,C,...,X,y,Z ..., HICTUHHOE 3HaueHue — OykBou W mnu nudpoit
1, a moxxHOE 3HaueHue — OykBoi JI nmm udpoii 0.

Ecnu BbICKa3bIBaHUE @ UICTUHHO, TO OyAeM NUcaTh a=1, €CJIH K€ JI0KHO, TO a=0.

Jlornyeckue onepanuu HaJl BbICKa3bIBaHUSIMH
Onpedeﬂeﬂue. OTpI/I]_IaHI/ICM BBICKA3bIBAHUA X HA3bBIBACTCAA HOBOC BbICKA3bIBAHUC,
KOTOPOC ABJIICTCA HMCTHHHBIM, CCJIM BBICKA3BIBAHHC X JIOKHO, MW JIOXKXHBIM, CCIIH
BBICKA3bIBAHUEC X UCTHUHHO.
OTpI/II_IaHHe BBICKa3bIBaHUA X 0003HAYaeTCs ; N 9UTACTCA «HC X» HJIIN «HCBCPHO, YTO

x». Jlorndeckue 3Ha4CHUST BBICKA3BIBAHUS X MOYKHO OIHMCATh C ITIOMOIIBIO Ta6J'II/IL[BIZ

-
R o=

Ta6muier Takoro Buaa npuHATO Ha3beiBaTh TABJIMIIAMU MCTUHHOCTMU.

HYCTB X BBICKa3bIBaHUE. Tak KaK X TaKXKe SBJISICTCS BbICKAa3bIBAHUEM, TO MOXKXHO

O6paSOBaTB OTPULIAHHUC BBICKA3bIBAHHA ;, TO C€CTb BBICKA3bIBAHHUC X, KOTOPOC

naseiBaercs JIBOMHBIM OTPULIAHUEM BbickassiBaHuS X. SICHO, 4TO JIOTHUECKHE

3HAYEHMS BBICKA3bIBAHUMN X W X COBIAJIAIOT.
Hanpumep, nns BeickaspiBanusi «Pexa BonxoB BeiTekaer u3 o3epa MiibmeHb»
oTpuilaHueM OyjaeT BbiCKa3biBaHue «HeBepHo, uTo pexa BosxoB BbITEKaeT U3 03epa

Ninemenb» umu «Pexka BonxoB He BbITekaeT u3 o3epa MinbMeHb», a IBOWHBIM
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oTpullanueM OyneT BbicKaszbiBaHue «HeBepHO, uTO pexka BomxoB He BBITEKAeT U3
o3epa MnbMeHb».

Onpeodenenue. KOHBIOHKIIMEH JBYX BBICKa3bIBAHWWM X, Y Ha3bIBaeTCi HOBOE
BBICKA3bIBAHUE, KOTOPOE CUWUTACTCS HWCTUHHBIM, €clii 00a BBICKa3bIBaHUSA X, Y
UCTUHHBI, U JIOKHBIM, €CJIM XOTs Obl OJJHO U3 HUX JIOKHO (T.€. B OCTAJIbHBIX CITydasx).

KOHBIOHKIINS BBICKA3bIBAHUH X, Y 0003HAYACTCS CHMBOJIOM X&Y WiH x-y (XAY),

YUTACTCA «X H Y». Bricka3bIBaHus X, Y HA3BIBArOTCsJ YJICHAMM KOHBIOHKIIHH. Bce
BO3MOJKHBIC JIOTHYCCKHUC 3HAYCHUA KOHBIOHKIMU JBYX BBICKA3bIBAaHUM X H Yy

OTMUCHIBAIOTCS CIAEAYIONIEH TaOIuIe HCTUHHOCTH.

X y XAY
1 1 1
1 0 0
0 1 0
0 0 0

Hampumep, nnsi BbICKa3bIBaHUM «6 JeauTcs Ha 2», «6 nenutcs Ha 3» uX
KOHBIOHKIIMEN OyJeT BhICKAa3bIBaHUE «O ACNHUTCS HA 2 U 6 nenutcst Ha 3», KOTOpoe,
OYEBHJIHO, UICTUHHO.

W3 ompeneneHus omepalnd KOHBIOHKIIMA BHJHO, YTO COIO3 «W» B anredpe
JIOTUKH YIIOTPeOJIIeTCS B TOM JK€ CMBICIE, YTO M B TOBceaHeBHOW peun. Ho B
OOBIYHOW pe4yr HE MPHUHSATO COCIUHSATH COI030M «1» JIBa BBICKA3bIBAHUS, JAJICKUE
JPYT OT JApyra Mo COACPKAHUI0, a B aNredpe JJOTUKHA PacCMaTPUBACTCS] KOHBIOHKITHS
IBYX JM00BIX Bhicka3siBaHui. (Hanmpumep: «B oropose 6y3uHa u B Kuese nspkay).
W3 ompeneneHusi omeparyii KOHBIOHKIIMA W OTPUIIAHUS SICHO, YTO BBICKA3bIBAHUE
X A X BCEr/a JIOXKHO.

Onpedenenue. JIU3BIOHKIIMEN JBYX BBICKa3bIBAHUM X, ) Ha3bIBAETCS HOBOE
BBICKa3bIBaHUE, KOTOPOE CUYUTAETCS WMCTHHHBIM, €CIM XOTSd OBl OJHO U3
BBICKA3bIBaHUH X, Y UICTUHHO, W JIO)KHBIM, €CJIM OHU 00a JIOKHBI.

JIN3BIOHKITNS BBICKA3bIBAHUN X, V 0003HAYACTCS CUMBOJIOM X \ )y, YATAETCS «X WIJIH

. Bricka3piBaHus X, ¥ HAa3bIBAOTCA YICHAMHU JHU3BIOHKINU. Bce Bo3MoOXxHBIE
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JIOTUYCCKHUEC 3HAYCHUA JAHU3BIOHKIMU ABYX BBICKA3bIBaHUN X U y OIIMCBIBAIOTCA

cieayromniel Tabaunei MICTUHHOCTH:

X Yy Xvy
1 1 1
1 0 1
0 1 1
0 0 0

Hamnpumep, Boicka3zbiBanue «B tpeyronbauke DFE yron D wmm yrom E octpsrit
UCTUHHO, TaK KaK 00s3aTEJIbHO UCTUHHO OJIHO M3 BbICKa3blBaHUM: «B TpeyroipbHuke
DFE yron D octpsiit»y, «B Tpeyronsauke DFE yron E octpslii». B noBcegneBHOMI
peur COI3 «WIW» YHNOTPEOISeTCs B Pa3IMYHOM CMBICIE: HMCKIIOYAIOEM U He
UCKJIIOYaromeM. B anreOpe JOrMKM COIO3 «MIIW» BCerjaa yHoTpeossercs B He
MCKIIFOYAIOIIEM CMBICIIE.

W3 onpeneneHuss onepauui IU3BIOHKIMM M OTPULAHUA SICHO, YTO BBICKa3bIBaHHE
XV X BCErjJa HCTHHHO.

Onpeodenenue. VMIukanue nBYX BBICKA3bIBAaHWWA X, ) Ha3bIBAETCS HOBOE
BBICKa3bIBaHUE, KOTOPOE CUMUTAETCS JIOKHBIM, €CIM X HUCTUHHO, a } — JIOXKHO, H
MCTUHHBIM BO BCEX OCTaJbHBIX CIIydasx.

Wmmnukanus BbICKAa3bIBAaHUN X,y 0003HAUaeTCs CUMBOJIOM X—Yy (HIH X=Y),

yuTaercs “‘ecam X, TO Y’unam “u3 X cienyer Y. BpickasbiBaHME X Ha3bIBAIOT

VCJIOBUEM wm ITOCBUIKOM, BhickassiBanme Yy — CJIEJCTBUEM wun

3AKJIFOYEHNEM, BbICKa3biBaHue x—y - CIIEJJOBAHUMEM wunu
UMILTUKALEN.
Jlornueckue 3HAYEHUS OIEpaluu UMIUTMKAIMA ~ OTIMCHIBAIOTCS  CJICYIOIICH

Ta0JIUIEel UICTUHHOCTH:

X y X—Yy
1 1 1
1 0 0
0 1 1
0 0 1
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Hanpumep, BbIcKa3piBaHue “eciu yucio 12 genurcs Ha 6, TO OHO JeauTcs Ha 37,
OYEBUJIHO, HCTHHHO, TaK KakK 3JIeCh MCTHHHA mochblUika “ Uwmcio 12 neaurca Ha 67 u
UCTHUHHO 3aKiarouenue “Yucno 12 nemurcsa Ha 3.

Ynorpebnenue cnoB ‘‘ecid..., TO...” B aireOpe JOTHMKA OTIUYAeTCAd OT
ynoTpeOsaeHuss X B OOBIJCHHOM peyH, I/I€ Mbl, KaK MpPaBUJIO, CUUTAEM, UYTO, €CIIU
BBICKa3bIBAaHUE X JIOXKHO, TO BbICKa3bIBaHHE “Eciu X, TO Y BOOOIE HE UMEET CMBICTIA.
Kpowme Toro, ctpos npeiokeHue Buaa ““ €cliu X, T0 Y’ B OOBIICHHON pedH, Mbl BCETAa
HOJpa3yMeBAEM, YTO MPEIJIOKEHUE Y BBITEKAET U3 NPEUIOKEHHS X. YNOoTpeOsieHue
CJIOB “‘€ClId..., TO...” B MAaT€MaTHYECKOW JIOTUKE HE TPEOYEeT 3TOro, MOCKOIbKY B HEH
CMBICII COJIepKaHUs BbICKa3bIBAaHUI HE pacCCMaTPUBAETC.

MMImukanyst urpaeT BaKHYH0 POJIb B MATEMATHYECKUX JTOKA3aTeNIbCTBAX, TaK KaK
MHOTHE TeOpeMbl (POpMYIIUPYIOTCS B yCiIoBHOU ¢opme “Ecnu X, To Y. Ecin npu 3ToM

W3BECTHO, YTO X UCTUHHO, U JIOKa3aHa UCTUHHOCTh UMIUIMKAIIUM X — Y, TO MbI BIIpaBe
cenaTh BBIBOJ, 00 HICTHHHOCTH 3aKJIIOUCHHUS Y.

Onpeoenenue. DKBUBAJICHIIMEH (WM IKBUBAJECHTHOCTHIO) JIBYX BBICKAa3bIBAHUM
X,Y Ha3bIBaeTCs HOBOE BBICKA3bIBAHHME, KOTOPOE CUYMTACTCS HMCTUHHBIM, Korja o0a
BBICKA3bIBaHUS X,y JUOO OJHOBPEMEHHO HCTHHHBI, JTUOO OJHOBPEMEHHO JIOKHBI. U
JI0KHBIM BO BCEX OCTAJIBHBIX CITydasiX.

DOKBHBAJICHIIUS BBICKA3bIBAHMM X,Y 0003HAUaeTCs CHMBOJIOM X<y (MU <,
pexe ~), uutaercs Ui TOro, YToOBI X, HEOOXOIUMO M JIOCTAaTOYHO, YTOOBI Y, WiIH *“ X
TOrJa M TOJBKO TOTAa, Korma y . BeickaswsiBanus X, Y HaszeiBatorcss YJIEHAMMU
OKBUBAJIEHIIUUA. Jlornueckue 3HA4Y€HUs OMEPALMU SKBUBAJICHIMUA OMUCHIBAIOTCS

cieayroIiel TabauIed HCTUHHOCTH:

X |y Xy
1 |1 1
1 |0 0
0 |1 0
0 |0 1
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Hanpumep, sxBuBanenus “Tpeyronbauk SPQ ¢ BepumHoit S u ocHoBanueM PQ
paBHOOEAPEHHBIN TOTJa U TOJIBKO ToTrAa, Korna / P=/Q” aBiseTcs ICTUHHOM, TaK KaK
Bbicka3zbiBaHusl  ““TpeyronmpbHuk SPQ ¢ BepmmHOM S ®w  ocHoBanueM PQ
paBHOOeapeHHbI” U “B Tpeyromsauke SPQ c BepmmHoi S 1 ocHoBanueM PQ” /P=/
Q” 100 0JJTHOBPEMEHHO UCTUHHBI, JINOO OJJHOBPEMEHHO JIOKHBI.

DOKBUBAJIEHTHOCTh UTPAET OOJBIIYIO POJIb B MAaTEMAaTUYECKUX JOKA3aTeNIbCTBAX.
N3BecTHO, 4TO 3HAUUTEIHLHOE YUCIIO TeopeM GopMyIupyeTcs B popme HEOOXOAUMBIX U
JIOCTaTOYHBIX YCIOBHM, T.e. B (popmMe SKBUBaJIEHTHOCTH. B 3TOM ciiydae, 3Has 00
WCTUHHOCTH WA JIOKHOCTH OJHOTO WX JIBYyX UJICHOB SKBHUBAJICHTHOCTH M JOKAa3aB
HMCTUHHOCTh CaMOW SKBUBAJICHTHOCTH, MBI JI€aeM 3aKIIOYCHHE 00 MCTUHHOCTH WIIH
JIO’)KHOCTH BTOPOTO YI€HA SKBUBAJIEHTHOCTH.

DopMyJibl aJredpsbl JOrMKU. BorunciieHue ux 3HaYeHU

C mnoMOIIBI0 JIOTUYECKUX ONepaluil HajJ BBICKA3bIBAHUAMHU W3 3aJaHHON
COBOKYITHOCTH BBICKa3bIBAHUH MOKHO CTPOMTH PA3JIMYHBIE CIIOKHBIE BBICKA3bIBAHMSL.
[Ipu 3TOM MOpSAIOK BBHINOJHEHUs ONepaluid ykasbiBaeTcsi ckoOkamu. Hampumep, u3
TpEX BbICKA3bIBAaHUH X,Y,Z MOKHO MOCTPOUTH BHICKA3bIBAHUS
(XAY)VZ U X—(yv(XA72).

[lepBoe U3 HUX €CTh NU3BIOHKIUSA KOHBIOHKIMU X,Y U OTPULIAHUS BbICKA3bIBAaHUS Z,
a BTOpOE BBICKA3bIBAHME €CTh HWMIUIMKAIUSA, TIOCBUIKOH KOTOPOM  SIBIISETCSA
BBICKa3bIBaHUE X, a 3aKIOYEHHEM — OTPHUIAHHE AU3IBIOHKLUMU BBICKA3bIBaHUS Y U
KOHBIOHKIIMY BBICKa3bIBAaHUH X,Z.

Besikoe  €l0KHOE  BBICKA3bIBaHUE, KOTOPOE MOXKET ObITh IMOJIYYEHO U3
AJIEMEHTApHBIX BBICKA3bIBAaHUI MOCPEACTBOM NPUMEHEHHUS JIOTHYECKHX OIepaiui
OTPUIIAHMsI, KOHBIOHKIINH, TU3BIOHKIINH, UMIUTUKAIIMA W DKBUBAJICHIIUH, HA3BIBACTCS
®OPMYJION AJITEBPHI JIOT K.

®opmysbl anredpsl JOrMKU OyneM 00o3HadaTh OONBIIMMU OYKBaMHU JIATHHCKOTO
andasuta A, B, C,... . X, Y ,Z,...

Jns ynpoiueHus 3anucu (opMysl HpUHAT psn cornamieHuil. CKoOKH MOXKHO
OMyCKaTh, MPUIEPKUBASICH  CJIEAYIOLIEr0  MOpSAKa  JEHCTBUNA:  KOHBIOHKIIUS

BBIIIOJIHACTCA paHbIIC, 4YC€M BCC OCTAJIbHBIC OIICpalny, AU3BIOHKIWSA BBIITOJIHACTCA
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paHbllle, YeM HMIUIMKAIUs ¥ 3KBUBAJICHTHOCTh. Ecim  Hax (opmysol cTOUT 3HaK
OTPULIAHHUS, TO CKOOKH TOKE OMYCKaIOTCA.

B cBsi3m ¢ 3TUM NpuBENCHHBIE BHINIE (POPMYITBI (X/\y)vE U X->(yv(xaz)

MOTYT OBITh HAIIMCAHBI TAK: XAYVZ M X— YV XAZ,aTaAKKEXYVZI U X— yv XZ.

Jlormueckoe 3HaueHue (HOPMyNbI aiareOpbl JOTHKU IOJHOCTHIO OMPEIeNIeTCs
JIOTUYECKUMH 3HAUCHUSIMU BXOJIAIIMX B HEE 3JIEMEHTAPHBIX BbICKa3bIBaHUM. Hanmpumep,

JIOTMYECKMM 3HadeHueM (OpMyIbl XA Yyvz B ciydae, eciu X=1, y=1, z=0 Gymer

UCTHUHA, T.€. XA Y v z=1.

Kak M B cilyyae ¢ JIOTMYECKMMHM OIEpalMsiMHU BCE BO3MOKHBIE JIOTMYECKHE
3HaueHus (OPMyJIbl, B 3aBHCHMOCTHM OT 3HAYeHMil BXOISAMIUX B Heé »IeMEHTApHBIX
BBICKA3BIBAHHIA, MOT'YT OBITh OIMCAHBI OJHOCTBIO C TIOMOILBLIO TAOIUIIEI MCTUHHOCTH.

Harnpumep, 11t GOPMYJIBL X v Y —> X A y TaOIMIa HICTHHHOCTU UMEET BHI:

X y X y Xv'y XAY | XVYXAY
1 1 0 0 1 0 0
1 0 0 1 0 1 1
0 1 1 0 1 0 0
0 0 1 1 1 0 0

Jlerko BUETH, UTO e€cl (PopMysa COACPKUT N DJIEMEHTAPHBIX BHICKA3bIBAHUM,
TO OHa mpuHuMMaeT 2" 3HAYEHUM, COCTOSAIIMX M3 HyJIed M €IMHMI], MJIU, YTO TO K€,
Tabnuua coaepkut 2" CTpoK.
AJNTOPUTM pEILICHHS 3a]1au C TTIOMOIIBIO aJIreOphl JJOTUKU:
1) BHUMATENIBHO U3YUYUTh YCIIOBUE;
2) BBIICJIUTH MPOCTHIE BHICKA3bIBAHUS U 0003HAYUTH WX JIATUHCKUMHU OYKBaMH;
3) 3anmcaTh YCIOBHUE 3aJ]a4H HA S3bIKE aNreOphl JTOTHKH,
4) cocTaBUTh KOHEUHYIO (hOpMyITy, JJI 3TOTO OOBEAUHUTH JOTHYSCKUM YMHOXKEHUEM
(hopMyJIbl KQXXJI0TO YTBEPXKICHUS, TPUPABHATH MPOU3BEICHUE CIUHUIIE;
5) cocTaBuTh TaOIMIly UCTUHHOCTH, HAWUTH TO TaOJWIle 3HAYCHHS TIEPEMEHHBIX, IS
KOTOpbIX F = 1, mpoaHanu3upoBaTh pe3yIbTaThl.
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Ilpumep. OnpenennuTs y4aCTHUKA MPECTYIUICHHS], UCXOISl U3 IBYX MOCBUIOK:
1) "Ecnu NBanoB He yuactBoBan win [letpoB yuactBoBai, To CugopoB yyacTBoBan';
2) "Ecnu MBaHoB He yyacTBOBai, To CHI0pOB HE ydyacTBOBa".
PaccmoTpum pereHre 3Toi HeCTIOKHOM 3371adil ¢ IIOMOIIBIO TAOJIUIl UCTUHHOCTH.
Cocmaeum 8blpaxcenus:

¢ |- "MBaHOB y4acTBOBAJI B MPECTYIJICHUN";

e P-"[leTpoB yyacTBOBaJ] B IPECTYIUICHUH";

® S-"CuaopoB ydyacTBOBaJI B PECTYIIICHUN".

3anuiem nockuiku B Buae popmyin: ~1VP—S u —1—-—S

I|\P|S|IvPp| TvP=2s8 | T3 JvP=SNII=S)
0l0l0] 1 | 0 1 0
0(0(1] 1 1 0 0
0(1(0] 1 0 1 0
O(1(1] 1 1 0 0
1(0(0] O 1 | 1
1(0]1]| O | 1 1
1{1|0] 1 0 | 0
1111 1 | 1 1

AHaIM3UPys COCTABJICHHYIO TAaOIMILy, JejdaeM BbIBOJ, uTO MIBaHOB ydacTBOBal B
MIPECTYIUICHUMU.

Tabnuibl ICTUHHOCTH TaKXK€ MCIIONB3YIOTCA ISl aHAIU3a paccykaeHuit. UToOs
MIPOBEPUTH, CIIPABEIJIUBO JIU PACCYKICHUE, HYKHO BBIMIOJIHUTH CICIYIOIIUE JTCUCTBHUS:

1. BeimenuTh Bce MPOCTHIC BHICKA3BIBAHUS, UMEIOIINECS B PACCYKIACHUH, 1 0003HAYUTH

KaXJI0€ U3 HUX JIOTUYECKOU TIEPEMEHHOM;
2. 3anucarh KaXJI0€ OTACIBHO B3SITOE MPEJIOKEHHE B BUJIC JIOTUYECKOU (POPMYJIBI,
WCHOJIb3YS BBEICHHBIE JIOTUYECKUE NTIEPEMEHHBIE U JIOTUUECKUE OTIEPALUH;
3. BoigenuTs (1o cMbICIy) U3 MOJTYYEHHBIX (POPMYJT TOCHUIKU U 3aKIHOUYEHUE;

4, BBIHCHI/ITB, ABJICTCA JIM 3aKIOYCHUC JIOTHYCCKHUM CICACTBHECM ITIOCHIIIOK,
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5. Ecnu 3akitoueHue SBJISIETCS JIOTUYECKUM CIIEICTBUEM TMOCBUIOK, TO JI€JIaéM BBIBO/I,
YTO PACCYXKJCHUE SIBISECTCS BEPHBIM, HHAYE PACCYKJICHHE HEBEPHOE.

Ilpumep: PacnpocTpaHeHUE 3aBEIOMO JIOKHBIX, MO30pSIIUX APYroe JHUIO
u3MbIIUICHUN (A) sBisieTcs kieBerod (B). VYwmbimnenHoe wusBpamieHue ¢GakToB B
3asBiaeHun Ha gpyroe smio (C) mpeacraBisieT coOOi paclpoCcTpaHEHHE 3aBEIOMO
JIO’KHBIX, TMO30PSAIIMX JIpyroe JHIo u3MblnUieHud. Knesera yronoBHo Hakazyema (D).
CrnenoBaTenbHO, YMBIIIJICHHOE HU3BpalleHHe (AkTOB B 3asABICHUM HA JPYroe JHIIO0
YTOJIOBHO Hakazyemo’’[4].

B 5TOM CyX/€HUU YEThIpE CI0KHBIX BBHICKA3bIBAHUS, TPU U3 KOTOPHIX SIBJISIOTCS
MOCBUIKAMM, @ OJIHO - 3aKJIFOUEHHEM.

A—-B; C—A:;: B—D

C—-D
CocrtaBuM TaOIMIly HCTUHHOCTH, COACPIKAIIYIO 3TH (hOPMYJIbl. BEIZIeIeHHBIE CTPOKH

TaOJUIbl MOKAa3bIBAIOT, YTO KOTJa BCE TPU MOCBUIKM OJHOBPEMEHHO WCTHHHBI, TO
3aKJIFOYEHUE TOXKE BCErJa HCTUHHO. 3HAYUT, 3aKIIOYEHUE SIBISIETCA JIOTUYECKUM
CJIEICTBHEM TOCHUIOK, TOATOMY JaHHOE pacCcykJeHue Oy/1eT MPaBUIbHBIM.

A->B |[C» |B—> |C-D

>
os)
O
)

R IOOO| Ok
I =)
Ol R R LR O
=l =)

RlRlRRPRPRRROlOololoo|lo|lo|o
Rkl |lololololr|kr lr|iroloo|lo
Rl |o|or|rlol okl olor|rlolo
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CTOXACTHYECKHME MOJIEJIN IPEACTABJIEHUA U OBPABOTKHA
NHPOPMAILINN

CroxacThka — JOBOJIbBHO MHOTOMEPHOE IIOHSTHE, XapaKTepU3YIolee Kak
«CIy4afHBIN» TPOIECC, TaK U pa30poc MokazaTess KOHKPETHON (GU3HUeCKON BEIUYUHBI
B KOHKPETHOM «JIETEPMHUHHPOBAHHOM» Mporiecce. «CTOXaCTUIECKUN» - 3TO MOHATHE,
KOTOPOE€ HCIIOJIb3YETCSI BO MHOXECTBE Pa3IUYHBIX obOjacTeil Hayku. OHO O3Ha4aer
CIIy4ailHOCTh, XaOTHYHOCTh, HEOTIPEJEICHHOCTD YEro-I1oo.

[Tox cTOXacTHYECKOW KOMIETEHTHOCTBIO IeJarora MOHMMAIT TOTOBHOCTh K
JESTETbHOCTH, TMPEACTABISIIONIYI0 COOON BIaJeHUE OCHOBHBIMU TOHATUSIMH TEOPUU
BEPOSITHOCTEH, KOMOMHATOPUKA U MATEMAaTHUYECKOM CTATHUCTUKU U CIIOCOOHOCTh HX
MIPUMEHSTH B CUTYAIUSIX, KOTOPBIC MOTYT BOBHUKHYTH B MPAKTHYCCKOU JIEATCTLHOCTH.

JIeMeHTbl KOMOUHATOPUKH

[IpencTaBuTEIsIM CaMBIX PA3IMYHBIX CIICIIHATIBHOCTEH YacTO MIPUXOIUTCS PEIIATh
3a/1ayy, CBSI3aHHBIE C COCTaBJICHWEM M IOJCUCTOM YHCJIA PAa3IMYHBIX KOMOWHAIIUN W3
yuces, OYKB M MHBIX OOBEKTOB. TaKOro THUIA 3aJa4dl Ha3bIBAIOTCS KOMOWHATOPHBIMU
3alayaMi, a pas3fesl MaTeMaTUKH, U3YyYaroIIii BOMPOCHI O TOM, CKOJIBKO Pa3IUYHBIX
KOMOWHAIIMA TOTO WM HHOTO BHJA MOXHO COCTaBUTh U3 JIaHHBIX DJIEMEHTOB —
koMOuHaTopukoil. KomOuHaTopuka wuMeeT OOJIbIIOE 3HAYEHUE IS  TEOPUH
BEPOSTHOCTEH, TCOPHH YITPABIISIOIMINX CUCTEM, CTATUCTHKU U APYTHX Pa3IeoB HAYKU U
TEXHUKHU.

Pemenne MHOrmX  KOMOWHATOPHBIX  3a/lad  OCHOBBIBAETCS Ha  JBYX
byHIaMEHTANBHBIX TpaBUJIaX, HA3bIBAEMBIX MPABUJIOM CYMMbl ¥  TPaBUIOM
MIPOU3BEICHUS.

Ilpasuno cymmol. Eciin 00beKT A MOXHO BBIOpaTh n criocodamu, a 00bekT B-K
criocobamu, To 00bekT "A nnu B" MoxkHO BeIOpaTh ntk ciocobamu.

Ilpumep. B smuke Haxonsatcs 20 mapoB: 5 OenbiX, 6 YepHBIX, 7 CUHUX U 2 KPaCHBIX.
CKOJIbKUMH ~ CllocO0aMH  MOKHO  B3ATh W3  SIIWKAa OJWH  I[BETHOW  map?

Pewenue. 3nech mnpeanonaraeTcs, 4TO LBETHOM IIap - 3TO CHHUN WM KPAaCHBIH,
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MO3TOMY HAJ0 NPUMEHATH MPaBWIO cyMMBbI. L[BeTHOI map MoxkHO BeIOpath 7 +2 =9
crnoco0amu.

Ilpasuno npouzeedenus. Ecnin 00beKT A MOXHO BBIOpaTh N Clloco0aMu, a 0ObEKT
B nHezaBucumo ot Hero - k ciocobamu, To nmapy o6bekToB "A 1 B" MoxkHO BbIOpaTh Nk
croco0amu.
Ilpumep. CKOJIBKO MOXET OBITh Pa3IMYHBIX KOMOWHAIMW BBHINABIIUX TIpaHedl mnpu
Opocanuu JBYyX HWTrpalbHBIX KocTei? (MrpampHas KOCTh - 3TO KyOWK, Ha TpaHIX
KOTOpOTro HaHeceHsbl uucia 1,2, 3,4, 5,6).
Pewenue. Ha niepBoil kocTu MOXeET BbINAcTh 1, 2, 3, 4, 5 uim 6 OYKOB, TO €CTh BCETO
Oyner 6 BapuaHTOB. TOYHO Tak € M Ha BTOpOM KocTH 6 BapuaHToB. Ilo mosyuurcs
Bcero 6 - 6 = 36 cnoco6oB. [IpaBuia cymMMbl ¥ TPOU3BEICHUS CIIPABEIUBBI HE TOJIBKO
UL IBYX, HO M JUIsl TI000TO unciia 00beKToB. [IpuBeaem eile HECKOIbKO MPUMEPOB, B
KOTOPbIX  HEOOXOJMMO  BBIOpAaTh  MPAaBWIO  CYMMbl  WIH  TPOU3BEACHHUS.

Onpeodenenue. Pa3MmenieHUIMA W3 N 3JEMEHTOB MO m (m 2n) Ha3bIBAIOTCS
YIOPSIAOUCHHBIE M -3JIEMEHTHBIEC BHIOOPKHU U3 IAHHBIX N 3JIEMEHTOB.
W3 onpenenenus ciaemayeT, 4TO pa3MEIICHHsS OTIUYAOTCS APYT OT Jpyra JMOO0 caMUMU
AJIeMEHTaMHU, JIN0O UX MOPSIKOM.

|
Uucno pasmenieHuii U3 n mo m o0o3HavyaeTcs A:n = T
(n—m)!
Ilpumep. Ha nsatm kaptoukax Hanwcanbl uucna 1, 2, 3, 4, 5. CKOJBKO pa3IMYHBIX
TPEX3HAYHBIX YMCET MOKHO U3 HUX COCTABUTH?
Pewenue. Tpex3HauHble yucia MNPEACTaBISIOT COOOM TPEXdAIIEMEHTHbIE BBIOOPKU W3
natd uudp, mpudeM, BHIOOPKH YHOPSAIOYCHHBIC, TTOCKOIBKY MOPAI0K udp B ducie
CYIIECTBEHECH. 3HAYMUT, ATUX YHCeN OyJeT CTOJBKO, CKOJBKO CYIIECTBYET W3 MATH
AJIEMEHTOB 110 3.
o2 _>_gp
(5-3)! 2!

Otsert: 60 yncen.
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Onpeodenenue. llepecTaHOBKaMU U3 N 3JIEMEHTOB HAa3bIBAKOTCS Pa3MELLEHUsS U3 n
AJIEMEHTOB 10 N.
W3 omnpenenenust cieayer, YTO B IaHHOM CJIy4yae B YIOPSIOYEHHYIO BHIOOPKY BXOJISAT
BCE N AJIEMEHTOB M OTJIMYATHCS BBIOOPKH MOTYT TOJbKO mopsakoMm. [lostomy Bce
NEPECTAHOBKM HMMEIOT OJMH U TOT € COCTaB U OTIMYAIOTCS TOJIBKO MOPSIKOM
AJIIEMEHTOB.

Yucno mepecTaHoBOK U3 N 3JIEMEHTOB 0003HadaeTcs P,

F o =nl

N

IIpumep. CKONBKMMH CHOCOOAMH MOXHO PACCTaBUTh 7/ KHUT HA KHW)KHOW MOJKE?
Pewenue. Kaxnass pacctaHoBKa OyJeT OTJIMYAThCS OT APYrod MOPSIKOM CIIE€IOBaHUS
KHUT. [ToaTOMY 3TO OynyT NEPECTAaHOBKH U3 CEMU 3JIEMEHTOB.
P;=7!=1-2-3-4-5-6-7= 5040.
Otset: 5040 cnnocobamu.

Onpeoenenue. CodeTaHUSMH W3 N DIEMEHTOB MO M (m =n) Ha3bIBAIOTCS
HEYNOPSAJOYECHHbIE  M-’JIEMEHTHbIE  BBIOOPKM M3  JAHHBIX N 3JEMEHTOB.
SIcHO, YTO BCe COUYETaHMs OTIMYAIOTCS APYr OT Apyra XOTs Obl OJHUM 3JIEMEHTOM, a

MMOpAAO0K 3JICMCHTOB 3ACCh HC CYIICCTBCHCH.

5 m n!
Yucno coyeTaHuii U3 n Mo m o003HaYaeTCs Cn =
m!(n—m)!

Ilpumep. V3 20 yyammxcst HaJio BBIOpaTh IBYX JIEKYypHBbIX. CKOJBKUMH CITIOCOOAMH ATO
MOYHO CHENaTh?

Pewenue. Hano BeiOpath nByx yenoBek u3 20. SIcHO, 4TO OT mopsijika BEIOOpa HUYETO
HE 3aBUCHUT, TO ecTb MBanoB-IletpoB unm IlerpoB-MBaHOB - 3TO OIHA M Ta Xe mapa

nexypHbix. CneoBaTenbHo, 3T0 OyayT codetanus u3 20 o 2.

2019
Cop =———=190
0 05

Otset: 190 cnocodamu.

[TycTs mana BeiOOpKa

aaa. . abbb b rcooc o
A PR -
L My "y
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COCTOSAIIASI U3 N DJIEMEHTOB, MIPUYEM, JIEMEHT a MOBTOPSETCS My pas, JAEMEHT b - My
pa3, U T.O., JIEMEHT C - My pa3 u M; + M, +...+ Mg = n. IlepecranHoBku B Takou
BBIOOpKE, TJI€ €CTh OJIMHAKOBBIC JJIEMEHTHI, Ha3bIBAIOTCS IIEPECTAaHOBKAMU C
MOBTOPCHHSIMH M YUCJIO TIEPECTAHOBOK C IMIOBTOPEHUSIMHU o003Hauaercs Pn(mg,my,....,my)

W3 npuBeieHHBIX BBIILIE pACCYXKACHUH ciieayeT GpopMmya:

NN

Ipumep. CKONBKUMH CIIOCOOAMH MOKHO PacCTaBUTh Oenble Gpurypsl (2 naabpu, 2 KOHS,
2 cmoHa, (ep3p M KOpPOJb) Ha TIEpPBOM JIMHUM IIAXMAaTHOW  JOCKHU?
Pewenue. TlepBas nuHUS IIaxXMaTHOM JOCKU TMPEACTaBISET COOOWM 8 KIETOK, Ha
KOTOPBIX M HAJI0 PACHOJIOKHUTh 3T & (Quryp. PasnnuHble BapuaHThl PacroiOKEHUs
OyAyT OTJIMYaThCS TOJIBKO MHOPSAAKOM (Uryp, 3HAUUT, 3TO OYyAYT MEpPECTAHOBKHU C
noBTopenusimu Pg (2,2,2). [1o popmyie:

sl 2345678

P(220)=
2(2:2:2) 21212 202

= 5040

Otsert: 5040 crtocodbamu
Onpeodenenue. Pa3MenieHUssMH C TOBTOPCHHSMH W3 N 1O M Ha3BIBAIOTCH

YIHOPAOJOYCHHBIC M-3JICMCHTHBIC BI)I60pKI/I, B KOTOPBIX JICMCHTBLI MOTI'YT IIOBTOPATBHCA.

. AMm
Yucno pa3MeIICHNH C MOBTOPCHUSIMHA U3 N 110 M o0o03Hauaercs A] . B oTiimune

OT OOBIYHBIX pa3MEIICHUH, Ile M =N , B pa3MEUICHUAX C MOBTOPCHUSMHA M M N MOTYT

OBITH JTFOOBIMH.

A"=n",

Ilpumep. Bnomb poporu crosit 6 cBeTodopoB. CKOJBKO MOXET OBITh Pa3THMYHBIX
KOMOMHAIMA MX CUTHAJIOB, €CIIM KaXIblii cBETO(Op MMEeT 3 COCTOSHUA: "KpacHBIH",
">xentTeiin", "3emeHnpIin"?

Pewenue. Beimmem neckonbko komOmHammii: KKKIK33, 333333, KIK3KXK3... Mur
BHUJIMM, YTO COCTaB BHIOOPKU MEHSIETCS U MOPSIOK DJIEMEHTOB CYIIIECTBEHEH (BE/Ib €CIIH,
Harpumep, B BeiOOpke KXK3KIK3 momensats mectamu K u K, cutyamust Ha mopore
oynet npyroit). [loaromy npumensieM ¢hopMyIity pasMelieHU ¢ MOBTOPEHUSIMU U3 3 1O
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6: AS =3° =729.

OtBert: 729 xoMOMUHAaAIT

Onpeoenenue. CodeTaHUSIMM C TIOBTOPEHHUSMH W3 N 10 M  Ha3bIBAIOTCS
HEYMOPSJOUYCHHBIE M-DJIEMEHTHBIE BBIOOPKM, B  KOTOPBIX JJIEMEHTHI  MOTYT

ITOBTOPATHCA.

—~m
Hucno codetaHuil ¢ MOBTOPEHHUSIMM M3 N 110 M o003Hayaercs Cn . B ornuume ot

OOBIYHBIX COYCTAHMM, TJIe M =n , B COYCTAHUAX C MOBTOPCHUSAMH M U N MOTYT OBITH
JFOOBIMH.
=m _ (M+n-1)!
" mi(n-1)!
llpumep. B xyieOHOM OTAENEe UMEIOTCS OyJKH Oenoro u 4yepHoro xjeda. CKOIbKUMHU
crioco0aMu MOXKHO KynuThb 6 Oyiok xjeba?
Pewenue. O603Hauas Oynku Oenoro u uepHoro xjeba OykBamu b u U, coctaBum
HeckoybKo BeiOOpok: BbBEBbb, bbYUbb, YYYYYhb ,..
CocraB MeHsIETCSl OT BEIOOPKU K BBIOOPKE, 3HAYHT, 3TO YK€ HE IEPECTAHOBKH; MOPSIOK
3JIEMEHTOB HECYIIECTBEHEH, 3TO - COYETAHUS C MOBTOPEHUSAMH U3 2 1O 6.
Fo_(6+2-D1 7!
2 6l(2-1)! 6!
OtBeT: 7 BapUaHTOB.
DJieMeHThI TEOPHHU BEPOSITHOCTEl

Onpeodenenue. CoObITHEM Ha3bIBACTCS BCIKUN (PaKT, KOTOPBIA MOKET MPOU3ONUTH
WJIM HE TIPOU30MTHU B PE3yJIbTAaTEe OMBITA.
[Ipy >TOM TOT WJIM HMHOM PE3yJNbTAaT ONBbITA MOXET ObITh MOJYYEH C Pa3IUYHON
CTENIEHBI0O BO3MOXHOCTH. T.e. B HEKOTOPHIX CIy4dasx MOXHO CKa3aTh, YTO OJHO
COOBITHE TIPOU3OMIET MPAKTUICCKU HAaBEPHAKA, IPYToe MPAKTHUSCKH HAKOT/IA.
B otHoOmennn npyr apyra cOOBITHS TakKe UMEIOT OCOOCHHOCTH, T.€. B OJIHOM CIIy4ae
coObITHE A MOXKET IPOU30UTH COBMECTHO C COOBITHEM B, B IpyroM — HE MOXKET.

Onpeoenenue. CoObITUSI Ha3bIBAIOTCS HECOBMECTHBIMU, €CJIM MOSIBJIEHHUE OTHOTO

M3 HUX MCKJIIOYACT MOSBJICHUE JPYTHX.
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Knaccuueckum TpUMEpPOM HECOBMECTHBIX COOBITHH  SIBJISIETCSI  PE3YJIbTAT
noaAOpacelBaHUS MOHETbl — BBINAJCHHE JIMIEBOW CTOPOHBI MOHETHl HMCKIIIOYAET
BbINIaZICHUE OOPATHON CTOPOHBI (B OHOM U TOM K€ OIBITE).

Onpenenenue. IlomHoil Tpynmod coOOBITHII HA3BIBAETCS COBOKYMHOCTH BCEX
BO3MOXHBIX PE3YJIbTATOB OIBITA.

Onpedenenue. JIOCTOBEpHBIM COOBITHEM Ha3bIBa€TCAd COOBITHE, KOTOPOE
HaBEpHsKA MPOU30MAET B pe3yipTaTe omnbiTa. COOBITUE HA3bIBAETCA HEBO3MOXKHBIM,
€CJIM OHO HUKOT]Ia HE TIPOU30UJIET B PE3YJIbTATE OMBITA.

Hampumep, ecnu u3 KOpoOKH, coAeprKaledl TOJIbKO KPAaCHbIE U 3€JEHbIE LIaphI,
HayrajJ, BBIHUMAIOT OJMH IIap, TO TOSBICHUE CPEIU BBIHYTHIX IIApoOB Oejoro —
HEBO3MOXKHOE coObITHE. [0sIBIIEHNE KPACHOTO U MOSIBJICHUE 3€JIEHOr0 1IapoB 00pa3yIoT
MIOJIHYIO TPYIITY COOBITHIA.

Onpedenenue. CoOBITHS Ha3bIBAIOTCS PABHOBO3MOKHBIMHU, €CJIM HET OCHOBAaHUMU
CUHUTATh, YTO OJHO M3 HUX MOSIBUTCS B PE3YJIbTATE OIbITA C OOJBIIEH BEPOSATHOCTHIO.

B npuBegeHHOM BbIlE TpUMEPE TNOSBICHUE KpPACHOIO M 3€JIEHOTO IIApOB —
PaBHOBO3MOXHBIE COOBITHS, €CJIM B KOPOOKE HAXOIUTCS OIAMHAKOBOE KOJMYECTBO
KpPAaCHBIX U 3€JIEHbIX IIapOB.

Ecnu e B KOpoOKe KpacHBIX IIAPOB OOJIBIIE, YEM 3EJICHBIX, TO MOSBJICHHUE 3€JIEHOTO
nrapa — coObITHE MEHEEe BEPOSTHOE, YEM TMOSIBJICHUE KPACHOTO.

Hcxons U3 3Tux oOLIUX MOHATUNA, MOKHO JAaTh ONPEACICHUE BEPOSITHOCTH.

Onpeoenenue. BeposITHOCTBIO COOBITUSI A Ha3bIBa€TCA MaTeMaTUYecKas OLEHKa
BO3MOKHOCTH MOSIBJIICHHS 3TOrO COOBITUSI B PE3YJbTAaTe OMbITa. BEpOATHOCTH COOBITHS
A paBHa OTHOIICHHIO YMCJIA, OJIATOMPHUSTCTBYIOIIUX COOBITHIO A HMCXOJIOB OIBITA K

o0IeMy 4HCIy ITONapHO HECOBMECTHBIX HCXOJIOB OIBITA, OOPa3ymIIUX TOJHYIO
. m
rpymimy coobrtuid. P(A4) =—
n

O4eBUHO, YTO BEPOATHOCTH JOCTOBEPHOIO COOBITHS paBHA €IWHUIIE, & BEPOSTHOCTD

HEBO3MOXKHOTO — paBHa HyJ0. TakuM 00pa3oMm, 3HAYEHUE BEPOATHOCTH JHOOOTO

COOBITHS — €CTh MOJIOKUTEIBHOE YHCIIO, 3aKIIFOUEHHOE MEXAY HYJIEM U eTUHULIEH.
0<P(A)=<1
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Ilpumep. B xopoOke Haxomutcst 10 mapoB. 3 W3 HUX KpacHbIe, 2 — 3eJICHBIC,
ocTaibHble Oenble. HallTh BepOSTHOCTH TOTO, 4YTO BBIHYTBHIM Hayraj Mmap Oyaer
KpPACHBIM, 3€JICHBIM WJIH O€IbIM.

Pewenue. TlosBneHne KpacHOro, 3€JICHOTO U O€JIOT0 IIapOB COCTABISIOT MOTHYIO
rpynny coObiTrii. O003HaYUM MOSIBIIEHUE KPACHOTO Iapa — coObITHE A, TMOSIBICHUE
3eaeHoro — cooeitue B, mosgsienue 6enoro — coowrtue C.

Torga B COOTBETCTBHEM C 3aITMCAHHBIMU BBIIIE (DOPMYJIaMU TTOTydaeM:

PA)=": P(B)=—: P(C)=-:
10 10 10
OTMeTHM, 4YTO BEPOSITHOCTh HACTYIUICHHMS] OJHOTO U3 JIByX IIOMApHO
HECOBMECTHBIX COOBITUI paBHA CyMM€ BEPOSITHOCTEN ATUX COOBITUH.
Teopema (cnooicenus eepossimuocmeti). BeposSTHOCTb CyMMBI IByX HECOBMECTHBIX
COOBITUI paBHA CyMME BEPOSTHOCTEU ITUX COOBITUM.
P(A+ B)=P(A)+ P(B)

Cneocmeue 1: Ecamu cobovimus A, A,,.,A, o00pazylom NOIHYIO 2pYnny

n

HECOBMECMHBIX CO5blmu1/7, mo cymma ux 6ep0}11’l’IHOCI’I’l€IZ pasHa eduHuue.
n
D> P(4)=1
i=1

Onpeodenenue. IIpOTUBOIMOIOKHBIMA HA3bIBAIOTCA JIBA HECOBMECTHBIX COOBITHS,
oOpazyrolue MoJHY TPyIIy.

Teopema. BeposiTHOCTH TOSIBIIEHUST XOTS Obl OJHOTO M3 JIBYX COBMECTHBIX
COOBITUI paBHA CYMME BEPOSTHOCTEHN ATUX COOBITUI 0€3 BEPOSITHOCTH UX COBMECTHOTO
MOSIBJICHHSL.

P(A+ B) = P(4)+ P(B)— P(AB)

Cneocmeue 2: Cymma BepOSITHOCTEM MPOTHUBOIOJOXKHBIX COOBITHI paBHA

€UHULIC.
P(A)+P(4)=1
Onpeoenenue. CoObiTHe A Ha3bIBaeTCI HE3aBUCUMBIM OT COOBITHA B,

BCPOATHOCTD COOBITHSA A HE 3aBHUCUT OT TOro, IpOU301IIJIO coObITHE B niam Her.
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Onpeodenenue. CoObiTHE A Ha3bIBaCTCS 3aBUCUMBIM OT coObITHA B, ecnmu
BEPOATHOCTh COOBITHSI A MEHSAETCS B 3aBHUCHUMOCTH OT TOTO, MPOM30LLIO coObiTHEe B
VI HET.

Onpeodenenue. BeposTHOCTh cOOBITHUS B, BhIUMCIEHHAS TIPH YCIIOBUU, YTO UMEJIO
MECTO COOBITHE A, HA3bIBAECTCS YCIOBHOM BEPOSTHOCTHIO COOBITHUS B.

P,(B) = P(B/ A) = P(AB)/ P(A)

Teopema. (Ymmnoowcenuss eeposmuocmeti) BeposSTHOCTh NPOU3BEACHUS JBYX
COOBITHH (COBMECTHOTO MOSIBJICHUS 3TUX COOBITUI) paBHA MPOU3BEJACHUIO BEPOSTHOCTH
OJIHOTO M3 HHUX Ha YCJIOBHYIO BEPOSITHOCTh JAPYIrOro, BEIYMCICHHYIO TIPU YCJIOBHUH, YTO
MepPBOE COOBITHE YKE HACTYITUJIIO.

P(AB) = P(A)P(B/ A) = P(A)P,(B)

Taxxxe MoxHO 3anucateb: P(AB)= P(A)P(B/ A)= P(B)P(A/B) = P(B)P,(A)
Ecnu cobbiTHsa HE3aBUCUMBIE, TO P(B/ A)= P(B), U T€OpEMa YMHOXEHUSI BEPOATHOCTEH
MIPUHUMAET BU/I;

P(AB) = P(A)P(B)
N3 teopembl NMPOU3BENCHUS BEPOSITHOCTEH MOKHO CHENIaTh BBIBOJ O BEPOSTHOCTHU
MOSIBJICHUS XOTsI Obl OTHOTO COOBITHS.
Ecnu B pesynbrare HCHOBITAaHUS MOXKET TMOSBUTHCS # COOBITUM, HE3aBUCHUMBIX B
COBOKYITHOCTHU, TO BEPOSTHOCTH TOSIBJICHUS XOTSI ObI OJTHOTO U3 HUX paBHA

P(A)=1-¢,9,.-9,
3nech coobiTHEe A 0003HAYaET HACTYIUICHUE XOTsI ObI OJTHOTO U3 cOObITUH A, a i —

BEPOSITHOCTD MPOTHBOIOIOKHBIX COOBITHH A, A,,..., A, .

Ilpumep. W3 nonHo# kom0l KapT (52 1IT.) OTHOBPEMEHHO BEIHUMAIOT YETHIPE KaPTHI.
Haiitu BeposSTHOCTH TOrO, YTO CPEeAM ATUX YeTbIpex KapT OyAeT XoTs Obl OJHa
OyOHOBAast MJIM OJTHA YEPBOHHAS KapTa.

Pewenue. O603HaunM MOsIBIIEHUE XOTA Obl OJHOM OYyOHOBOW KapThl — cOObITHE A,
MOSIBJICHUE XOTs OBbI OJTHOM YEPBOHHOU KapThl — coObITHE B. Takum o6pa3zom HaMm HaI0

OTIpeNIeUTh BEPOATHOCTH coObITHsI C = A + B.
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Kpome Toro, cobwitusi A u B — coBMecTHBI, T.e. MOSBICHHE OJHOTO U3 HHUX HE
HCKIIIOYAET MosiBNIeHus Apyroro. Bcero B konojne 13 yepBoHHBIX U 13 OyOHOBBIX KapT.

HpH BBITaCKNBAaHHNU HepBOﬁ KapThbl BEPOATHOCTH TOI'O, YTO HC ITOABUTCA HU LIGpBOHHOI‘/i,,

HU OyOHOBOM KapThl paBHA g, IIPY BBITACKMBAaHUHA BTOPOU KapTBhI - %, TPEThEN - %,

. 23
YETBEPTOH - —— .
49

Torga BepoOSITHOCTH TOTO, YTO CPEIU BBIHYTHIX KapT He OyneT HU OyOHOBBIX, HHU

4ePBOHHBIX paBHa P(C) = 2625 24 23

52 51 50 49
Torma P(C)=1-P(C) =~ 0,945
IIpumep. Yemy paBHa BEpOSTHOCTb TOTO, YTO MIPU OPOCAHUU TPEX UTPATBHBIX KOCTEH 6

OYKOB ITOSIBUTCS XOTSA ObI HA OJTHOM M3 KOCTEMN?

1
Pewenue. BeposTHOCTh BbINaJeHUs 6 OYKOB IPH OJHOM OpOCKE KOCTH paBHA ra

5
BGpOHTHOCTB TOI'0, 4YTO HC BBIIIAACT 6 OYKOB - g . BGPOSITHOCTI) TOT'O, YTO IIPpH 6pOCKC

3
TpeX KOCTEH He BbINAAET HU pa3y 6 OUKOB, PaBHA p = (%) = _ZZ _
125 91
Torna BepoSATHOCTB TOTO, UTO XOTs OBl OJIMH Pa3 BBINAAET 6 OYKOB, paBHA 1— 716" 216"

Ilpumep. JIBa cTpenka CTpEISIOT 110 MUILLIEHU. BEpOATHOCTH NonajgaHusi B MULIEHb [IPU

OJHOM BBICTpEJIe 1Jis1 mnepBoro crpenka paBHa 0,7, a mus Broporo — 0,8. Haitu

BEPOSITHOCTh TOIO, YTO NPU OJAHOM 3IIE€ B MUIICHb NONAAAECT TOJIBKO OIWUH U3

CTPEJIKOB.

Pewenue. O603HaunMM NONaIaHUE B 1€JIb MEPBBIM CTPEIKOM — COOBITHE A, BTOPBIM —

coObITHE B, IpoMax mepBoro CTpeaka — COOBITHE A , IPOMAax BTOPOIO — COOBITHE B .

P(A)=0,7; P(4)=03; P(B)=0_8; P(B)=0,2.

BeposTHOCTB TOTO, YTO NIEPBBIN CTPEJIOK IOINAAET B MUIIIEHb, & BTOPOU — HET PaBHA
P(A)P(B)=0,7-0,2=0,14

BeposTHOCTB TOTO, YTO BTOPOM CTPEIIOK MONAAET B LIEb, a IIEPBBIA — HET paBHA
P(A)P(B)=0,3-08=0,24
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Torna BepoSTHOCTH MONAAAHUS B LIE€Ih TOJIBKO OJHUM CTPEIKOM paBHA
P=0,14+0,24=0,38
Tor xe pe3ynbTaT MOKHO MOJYYUTh IPYTUM CIIOCOOOM — HAaXOJUM BEPOSITHOCTH TOTO,
yTo 00a CTpeika Momajid B Ieb, U 00a MNPOMaxHYIHCh. OTH BEPOATHOCTH
COOTBETCTBEHHO PABHBI:
P(4)P(B)=0,7-08=0,56; P(A)P(B)=0,3-0,2 = 0,06.
Toraa BeposSITHOCTB TOTO, UTO B LIE€JIh MOMAAET TOJIBKO OJIUH CTPEJIOK, PaBHA:

P=1-0,56-0,06 =0,38.

NHINBUAYAJIBHBIE 3AJAHUSA J1JII CAMOCTOATEJIBHOI'O
BBIITOJIHEHU A

Oco0eHHOCTH M 0ANIBHO-PETUHIOBAsl CUCTEMA OLICHUBAHUA
HHIUBUIYAJbHBIX 3aJaHU

CamocTtosiTennbHass paboTa CTYJIEHTOB SIBJISIETCS OOS3aTEbHBIM KOMIIOHEHTOM
00pa3oBaTeNnpHOTO MpoIlecca, TaK Kak OHa 00eCIeYnBaeT 3aKPEIJICHUE MOTy4aeMbIX Ha
JIEKIIMOHHBIX 3aHSITUSX 3HAHUW TyTeM TMPUOOPETEHUST HABBIKOB OCMBICICHUS H
paCHIMPEHUS UX COJICPKAHUS, HABBIKOB PEIICHHS aKTyaJIbHBIX Mpo0sieM popMUpoBaHUs
oOmenpodeccHoHanbHbIX U NPOPECCHOHAIBHBIX  KOMIIETEHITUH, HAy4HO-
HCCIIEIOBATENIbCKON  JIESITEBbHOCTH, TMOJATOTOBKM K  MPAKTHUUYECKUM  3aHSTHUAM,
CEMHHapam, C1a4e 3a4€TOB U IK3aMEHOB.

CamocrosiTenbHass paboTa MO OCHOBaAM  MaTeMaTH4YecKol  oOpaboTKu
nH(pOpMaIMK HaNIpaBJIeHa HAa pEUICHUE CIIEIYIONINX 3a/1ay:

- 3aKpEIICHUE, PACIIUPEHHE 3HAHWI U YMEHUM, MOJYUYEHHBIX CTYyJEHTaMU BO BpEMs
ayIUTOPHBIX U BHEAYUTOPHBIX 3aHSATUH;

- mpuoOpeTeHne AOMOTHUTEIbHBIX 3HAHUN U YMEHHUIA;

- pa3BUTHE HABBIKOB CAMOOPTraHU3AIUY;

- (QopMupoBaHHE CaMOCTOATEIBHOCTH MBILUIEHUSI, CIOCOOHOCTH K CaMOPa3BUTHIO,

CaMOCOBCPIICHCTBOBAHUIO U CaMOPCAJIN3aIlNN,
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- BbIpa0OTKa HaBBIKOB A((EKTHUBHOM  CAMOCTOATENbHOW  MpodeCcCHOHATBHON
TEOPETUUECKON, MPAKTUUECKON 1 y4eOHO-UCCIeI0BATEIbCKON ACSITEIHHOCTH.

B xoJie n3yueHus: JUCHUIUIMHBI CTYIEHTHI BHIIOJIHSIIOT 3 KOHTPOJIbHBIE PaOOTHI
no Kaxuaomy pasaeny («MaremaTudeckue cpeicTBa MpeACTaBlIeHUs HHpopMaumny,
«[IpencraBnenue wuHpOpMAIMM CPEIACTBAMU TEOPUHM MHOXKECTB U MaTeMaTHYECKON
Jorukn», «CTOXacTUYECKUE MOJIEIN MPEACTaBIeHUs U 00paboTKu mH(popManuu»). B
KOKI0M KOHTposbHOW padore 10 BapmaHTOB 3aJaHuii, KOTOpBIE MPEANOJIAraroT
MHIMBUAYAIbHYIO (GopMy pabOThl HaJ HUMH. B KakKIOM W3 BapHaHTOB COACPIKHUTCS
4yeThIpe 3a7aHusl. 3aJaHusl MOCTPOCHBI TaK, YTOOBI OXBATUTh OCHOBHOE COJEp)KaHUE
paszena.
3amanuss 1 um 2 OTHOCATCS K OCHOBHBIM THIIOBBIM 3ajayaM pas3jieiia U HOCST
PENPOAYKTUBHBIN XapakTep. 3a WX MPaBWIHHOE BBIMOJTHEHUE MOXKHO TONYYHTH 2
Oauta. OHHM HampaBjI€Hbl Ha MPOBEPKY YMEHHUS MCIIONb30BAaTh HEMOCPEICTBEHHO
TEOPETUUECKHUI MaTepual pas3jena.
3anmanust 3 u 4 HampaBlIeHbI HAa TPOBEPKY YMEHUS IPUMEHATDH MOTyUYCHHBIC 3HAHUS IS
pelIeHus] MPAKTUYECKUX 3aJad. 3a MX NPaBHJIbHOE BBIIIOJHEHUE MOYKHO IMOJIYYUTh 3
Oasna.

OrneHnBaHue pabOTHI MPEACTABIICHO B TabuIie 1.

Ta6muma 1. OneHuBaHue TOMAIIHEH KOHTPOJIbHOU paboTsl B BPC

Ne XapakTepucTHKA 3a]aHUA Kpurtepun onenuBanns basnbl
3a/1aHusA
1 OCHOBHOE THIIOBOE 3aJaHue | 3agada pereHa IMOJIHOCTEIO. 2

[Tonyuen BepHBIi OTBET

Xoj pelleHus 3aJa4yd BEPHBIA, HO 1
peuieHue HEJIOCTATOYHO
000OCHOBAHHO Wi uMeeTcst

BBIUMCIIUTEIbHAS OMINOKA.

2 OcHoBHOE THNOBOE 337aHKe | 3agada penicHa IIOJIHOCTBIO. 2
ITonyyeH BepHBI OTBET

Xop pelleHHs 3aJa4d BEpHBIM, HO 1
peuieHue HEJ0CTATOYHO
000CHOBaHHO
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3 ITpakTHko- 3amaya peuieHa BepHO. Jlornuecku 3
OpPUEHTHPOBAHHOE 33/1aHUe | OOOCHOBAaHBl BCE IIard peleHHs,
IIOJIyYE€H BEPHBIA OTBET.

XoJl peuieHus 3aja4yd BEpPHbIHA, HO 2
perieHue HEIOCTATOYHO
000CHOBAaHHO, TIOJYYE€H BEpPHBIN

OTBET.

Xop peleHus 3aJa4d BEPHBIA, HO 1
pernieHue HEI0CTATOYHO
000CHOBaHHO u HMEIOTCS

BBIYMCIUTENBHEIE OITHOKH.

4 IIpakTuko- 3agava pemieHa BepHO. Jlornuecku 3
OpUEHTUPOBAHHOE 3a/laHuEe | OOOCHOBaHbI BCE IIAru pELICHHUS,
MOJIy4€H BEPHBIN OTBET.

Xoj pelieHus 3aJayd BEpHbIH, HO 2
pelieHue HEJI0CTaTOYHO
00OCHOBAaHHO, IIOJIyYE€H BEPHBII

OTBET.

XoJa peuieHusl 3aJa4d BEPHBIM, HO 1
peleHue HEJIOCTaTOYHO
000CHOBAHHO u HMEIOTCS

BBIYMCIIUTENIBHBIE OITHOKH.

UTOT'O Makcumym 10

TpeOoBaHusl K BLINOJHEHNIO U 0(POPMIICHUI0O HHIAMBHUAYAJIbHBIX
3aJJaHuH

1. KonTposabHbie pabOThI BBHIMOIHSAIOTCS B OTACIBHOW TETPAIW WM HAa CKPEIJICHHBIX
TETPaJHBIX JINCTaX CAHUMHU YSPHUJIAMH, OCTABJISFOTCS TIOJIS JIJIS 3aMEUaHUi PEeIiCH3eHTa
(mpenoaBaTens).
2. Ha oGnoxke TeTpaau JOJKHBI OBbITh yKa3aHbl (haMUJIUsi, UMsI, OTYECTBO CTYJEHTA,
Ha3BaHWe (akynbTeTa, HOMEpP Kypca U TpPYINIBl CTyIeHTa, Ha3BaHWE pasneia
JTUCITUTUIMHBI, HOMEpP BapUaHTA.

Hanpumep: Hnoueuoyanvnan paooma 1. Bapuauwm 1 cmyodenmku
gaxyremema ungpopmamuxu, mamemamuxu u Ikonomuku | xypca cpynnor M@-19

Heanoeou Tamvanvl Anexcanoposnni
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3. YcnoBus 3aa4 NOMKHBI ObITh MOJTHOCTBIO MEpENUcaHbl B TeTpaab. Pemenus 3agau
HE00XOJAMMO pacnoJiaraTh B MOPSIIKE HOMEPOB, YKAa3aHHBIX B 3a/IaHUH, HOMEpa 3aJaHui
CJIeIyeT YKa3bIBaTh MEPe/l YCIOBUEM.

4. Tlpm odopmieHud 3amucel B TETpagud HEOOXOAMMO BBINOIHATH CIEIYIOIINE
TpeOOBaHUS:

a) cobmoaath ad3allbl, BCIKOE HOBOE BBICKa3bIBaHWE CJIEAYET HAUYMHATH C KPaCHOM
CTPOKH, B KOHIIE BBIMIOJIHEHUS 33]I1aHUs 3aIIUChIBAETCS OTBET;

0) dbopmymbl, onpeneneHusi, TEOPeMbl HY>KHO BBIIETSATh B OTJEIbHBIE CTPOKH, YTOOBI
caenarth ux 0osiee 0003pUMBbIMY;

B) HEOOXOIMMO MPABWIHHO YIOTPEOISITh MATEMATUYECKIE CUMBOJIBI;

r) puKCcUpOBaTh OTBET.

5. Pemenuss 3amad  JOJOKHBI  CONPOBOXKIATHCA  KPaTKUMH, HO  JOCTaTOYHO
00OCHOBaHHBIMH MOSICHEHUSIMH.

6. CamocrosTenbHas paboTa JOHKHA OBbITh BBINOJIHEHA B CPOK B COOTBETCTBUU C
y4eOHbIM I1aHOM — rpadukom. IIpenogaBaTens UMeEET MpaBoO HE MPUHUMATH padOTy Ha

MIPOBEPKY BO BPEMSI CECCHH.

KonTpoJsbHas padora Nel

«MaremaTruecKkue cpecTBa MPEeACTaBICHHUS HHPOPMALIUI

Bapuanr 1

1. UaTepueT-npoBaiiiep npeaiaraet Tpu TapudHbIX TIIaHa.

Tapudublii ni1an AOOHEHTCKasl IJIATa IlsaTa 3a Tpaduk

[Tnan «0» Her 0,9 py6. 3a 1 M6

[Tnan «600» 678 py0. 3a 600 MO 0,6 py0. 3a 1 M0 cBepx
Tpaduka B MeCsIII 600 M6

[Tnan «1000%» 897 py6. 3a 1000 M6 0,3 py0. 3a 1 M0 cBepx

TpaduKa B MeCSI]

1000 M6

[Tonp3oBaTens mpeanonaraer, yto ero Tpaguk cocraBut 850 MO B mecslIl, U, UCXOIA U3
ATOT0, BEIOMpaeT HanboJee AenieBblii TapudHbIi m1ad. CKOIbKo pyOsieit 1omkeH OyaeT
3aIIaTUTh TIOJIH30BATENb 32 MECSAII, €CJIH ero TpapuK ACUCTBUTENBHO OyaeT paBeH 850
M6?
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3. IlpencraButh ycinoBHE 3aJaud B BHJIE TAOIUIBI M MOCTPOUTH MAaTEMATHYECKYIO
MO/JIETb.

BenocurnenucT Bplexall ¢ MOCTOSSHHOW CKOPOCTBIO M3 Topoaa A B ropoa B, paccrosiHue
MeX 1y KotopbiMu paBHO 70 kM. Ha crmemyromuii neHb oH oTmpaBmics oOpaTHO B A co
CKOpPOCTBIO Ha 3 KM/4 OoJbIe npeknei. [1o qopore oH crienan ocTaHOBKY Ha 3 vaca. B
pe3ysbTaTe BEIOCHUIICTUCT 3aTPaTHil Ha OOPATHBIN MyTh CTOJBKO K€ BPEMEHH, CKOJIBKO
Ha yTh U3 A B B. Haiigute ckopocTh BenmocurieiucTa Ha mytu u3 B B A.

4. Ha rpaduxe wnzoOpaxeHa 3aBHCHUMOCTh KPYTSIIEr0O MOMEHTa aBTOMOOWUIIBLHOTO
JBUTATENSI OT 4uciaa ero o0oporoB B MuHyTy. Ha ocu abcuuce OTKIagbIBAa€TCsl YUCIIO
obopoToB B MuHyTy. Ha ocu opaumHatr — kpyrammii mMomeHT B H - M. UTOOHI
aBTOMOOUJIL Hayall JBIXKEHHE, KPYTSIIMM MOMEHT JOJKeH ObiThb He meHee 60 H - m.
Kakoe HaumMmeHsbliee yucio oOOpOTOB JBUTATENss B MHUHYTY JOCTATOYHO, YTOOBI
aBTOMOOWJIb HAaYaJl JBUKEHUE?

HMA

140t

120} / |

1[](:__ I 7 I I

80+ oo
| ! N

60-
40-
20-

> | | o6

100¢ 200C 300( 400( 500( 600(

Bapuanr 2

1. UnTepHeT-nipoBaiiep npejiaraet Tpu TapuHbIX MJIaHa.

Tapudubiii niian AOOHEHTCKAas IJ1aTa Il1ata 3a Tpadguk

ITnan «0» Her 0,8 py0.3a 1 M0

[Tnan «400» 439 py6. 3a 400 M6 | 0,7 py0.3a 1 MG cBepx
Tpaduka B MeCSII] 400 M6

ITnan «1000» 896 py6. 3a 1000 M6 | 0,4 py6. 3a 1 MO cBepx
TpaduKa B MECSI] 1000 M6

[Tonp3oBaTens mpeanosaraer, yto ero Tpaguk cocraButr 650 MO B mecsIl, U, UCXOI U3
ATOT0, BEIOMpaeT HanboJee fAenieBblii TapudHbii wiad. CKOIbKo pyOsieit 1omkeH OyaeT
3aIJIaTUTh MOJIb30BATElb 32 MECALI, €CJIM €ro Tpauk AelcTBUTENbHO OyAeT paBeH 650
M6?

Ar?
T2

2. Boipasutp T: a= R.

3. IlpencTaBuTh ycioBUe 3aja4uM B BUJIE€ TAOJIHUIIBI U TOCTPOUTH MATEMATUYECKYIO
MOJEJIb.

BenocuneaucT Belexan ¢ NOCTOSHHOM CKOPOCThIO U3 ropoaa A B ropoa B, paccrosinue
MEXIy KOTOpbIMU paBHO 98 kM. Ha cnexyromuii JeHb OH OTHPABHICS OOpPaTHO €O
CKOpPOCTBIO Ha 7 kM/4 Gonbiie mpexkHei. [lo mopore oH caenan oCTaHOBKY Ha 7 4acoB.
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B pesynbTaTte oH 3aTpaTiil Ha OOpaTHBINA MyTh CTOJBKO K€ BPEMEHHU, CKOJIBKO HA MyTh
u3 A B B. Haitagute ckopocTs Benocurienucra Ha mytv u3 A B B.

4. Ha rpaduke nmoka3aH MpoIecc pa3orpena JABUTaresis JIErkoBoro apTomoomis. Ha ocu
a0CIMCC OTKJIAABIBACTCS BPEMS B MHUHYTaX, MIPOIIEIICE OT 3aIlyCKa JBUTATEIS, HA OCH
OpIauHAT — TeMmImeparypa asuratens B rpamycax llembcus. Omnpenenure no rpaduky,
CKOJIbKO MUHYT JIBUTATENb Harpesaics ot temmnepatypsl 60 °C no temneparypsl 90 °C.

2 CA

90+
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604
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404

3o+ LT
20+

Bapuanr 3

1. UnTepHeT-nnpoBaifiep npeuiaraeT Tpu Tapu(HbIX MJIaHa.

Tapudubiii nian

AOOHEHTCKAA IJ1aTa

Iliarta 3a Tpadguk

[Tnan «0» Her 0,9 py0.3a 1 M0

[Tnan «500» 542 py6. 3a 500 M6 0,8 py0. 3a 1 M0 cBepx
TpaduKa B MECSI] 500 M6

[Tnan «800» 738 py6. 3a 800 M6 0,2 py0. 3a 1 M0 cBepx

TpaduKa B MECSI]

800 M6

[Tonp3o0BaTens mpeanoiaraer, uto ero Tpaguk coctaButr 650 M6 B mecsil, ¥, UCXOII U3
ATOTO, BEIOMpaeT Hanbosee aenieBblid TapudHbiil miaH. Ckoybko pyOsen TomKeH OyieT

3arIaTUTh TMOJIb30BATElb 32 MECHII, €CJIM ero Tpaduk AeHcTBUTENbHO OyneT paBeH 650
M6?

2. Ucnonw3ys popmyny F, =G % , IOTy4yuTe BhIpaxkeHue s R.

3. TlpencraButh ycinoBuE 3aJaud B BHJIE TAOMUIBI M TMOCTPOUTH MAaTEMAaTHUYECKYIO
MOJICIIb.

JIBa BeocurieucTa OAHOBPEMEHHO OTHPaBWINCh B 240-KHUJIOMETPOBBINH MpOOET.
[TepBbrit exan co CKOPOCThIO, Ha 1 KM/4 OoJIbIei, 4YeM CKOPOCTh BTOPOTO, U MPUOBLT K
¢uHumry Ha 1 9ac paspiie BToporo. HailTu CKOpOCTh BETOCUMIEANCTA, IPUIISAIIETO K
(YHUIITY TIEPBBIM.

4. Ha rpaduxe nzo0pakeHa 3aBUCUMOCTb KPYTSILEr0O MOMEHTA JIBUTATEIsl OT YHUCTIA €T
o0opoToB B MuHYTy. Ha ocu aOcuucc oTkiiagslBaeTcs 4nuciao 00OpOTOB B MUHYTY, Ha
ocH opauHaT — Kpyramuid MomeHT B H - m. Ckopocth aBTOMOOMIS (B KM/4)
npuOIMKeHHO BhIpaxkaercs popmynoit V= 0,036N, rae N — yucio o60poTOB ABUTATENS
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B MUHYTY. C Kakoil HauMEHBIIEH CKOPOCTHIO JOKEH BUTaThCSl aBTOMOOMIb, YTOObI
KpyTAIui MOMEHT ObuT He MeHbIe 120 H - M? OTBeT naiiTe B KuioMeTpax B yac.
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Bapuanr 4

1 JInst u3roTOBJICHUS KHMYKHBIX TIOJIOK TpeOyeTCs 3aKa3aTh 25 OJJMHAKOBBIX CTEKOJ B
oaHOM ux Tpex ¢upm. ITnomanp kaxmaoro crekna 0,35 kB. M. B Tabnuie npuBeeHbI
IIEHBI Ha CTEKJIO, a TaK)Ke Ha PEe3Ky CTEKJa M NUIM(OBKY Kpasl.

dupma Ilena crexkia Pe3ka u muimgoska
(pyo0. 3a 1 kB. M) (pyoO. 32 OIHO CTEKJIO)
A 500 85
B 520 75
C 560 65

Ckonbko pyOseit OyJeT CTOUTh CaMbli JACIIeBbIN 3aKa3?

2. Beipazuts T:

a=

4r?
TZ

R

3. HpeI[CTaBI/ITI) YCJIOBHUC 3aJa4d B BHIC Ta6J'II/II_II>I U IIOCTPOUTH MATCMATHYCCKYIO

MOZACIIb.

JIBa BejocuUneaucTa OJHOBPEMEHHO OTIPABWINChL B 88—KUJIOMETPOBBIA MpoOer.
[lepBbIil exan co CKOPOCThIO, Ha 3 KM/4 0OJIbILIEH, YEM CKOPOCTh BTOPOTO, U MPUOBLT K
¢unumy Ha 3 yaca paHbliiie Broporo. HailTu ckopocTh BesocurenucTa, mpuiieAnero K

(UHUITY BTOPBIM.

4.

mir)
20

16+
12+
8__
44

-

6

(M)

B xome XuUMHYECKOM pPEAKIMUA KOJIUYECTBO HCXOIHOTO
BelllecTBa (peareHra), KOTOpOE €Ille HE BCTYNWIO B
peakuo, CO BpEMEHEM IIOCTENEeHHO ymeHbinaercs. Ha
PUCYHKE d3Ta 3aBUCUMOCTH TMpejacTaBieHa rpadukom. Ilo
TOPU30HTAIM  OTKJIAJAbIBa€TCS  BpeMs B  MHHYTaX,
MpoIe/Iee ¢ MOMEHTa HaJyaia peakiuu, Mo BepTUKATIU —
Macca OCTaBIIETOCs peareHTa, KOTOPBIM elle He BCTYIuI B

peakuuio (B rpammax). Onpenenute o rpaduky, CKOJIbKO rpaMMOB peareHTa BCTYIUIIO

B PEAKIIMIO 32 TPU MUHYTHI?
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Bapuanrt S

1. JIms u3roToBJICHUS! KHMKHBIX ITOJIOK TpeOyeTcs 3aka3aTh 35 OJMHAKOBBIX CTEKOJ B
omHoM ux Tpex ¢upm. Ilnomanes kaxmaoro crekia 0,3 kB. M. B Tabnuiie nmpuBeieHbI
IIEHbI Ha CTEKJIO, a TAaK)Ke Ha Pe3Ky CTeKJIa U NIIM(OBKY Kpasl.

dupma Lena crexmaa Pe3ka v muingoBka
(pyo0. 32 1 kB. M) (py0. 32 0IHO CTEK.JI0)

A 450 75

B 460 70

C 480 65

Ckonbko pyOeit OyieT CTOUTh CaMblil JICIICBBIN 3aKa3?
Mm
2. Ucnionb3ys popmyny F, =G ok MOJTYYUTE BhIpakeHue s R.

3. IlpeacraButh ycioBHE 3aJayd B BHJE TaONMLBI M IOCTPOUTH MaTEMaTHYECKYIO
MOJIENb.

N3 nynkTa A B yHKT B, paccrosiHue MeXy KOTOPBIMH 75 KM, OJJTHOBPEMEHHO BblEXaJln
aBTOMOOWJINCT M Bejocurneauct. M3BecTHo, 4To 3a 4yac aBTOMOOMIIMCT IIPOE3’KAET Ha
40 xm Oombie, yem Benocuneauct. OrnpeneianTre CKOPOCTh BEJIOCUMEIUCTa, €CIH
M3BECTHO, YTO OH NPHUOBLI B MyHKT B Ha 6 yacoB mo3»e aBTOMOOUITUCTA.

4,
5(m)

10 MarepuanbHas TOYKa JABWXKETCS OT HAYalbHOTO JIO
2 / KOHEUHOro nojoxkeHust. Ha pucynke nzobpaxén rpapuk eé
al _ newkeHus. Ha ocu abcuucc oOTKIagpiBaeTcsi BpeMs B
51 CEKYHJIaX, Ha OCH OpJAMHAT — PACCTOSIHUE OT HAYaAJIbHOTO

] >  TOJIOKEHUs TOUKH (B MeTpax). Haliqure cpeiHIol0 CKOPOCTh

;5 tlom)

=)
[
M
Lo
f =
-

JIBUXKEHHS Touku. OTBET AaliTe B METpax B

Bapuanr 6

1. Jlns rpynmbl HHOCTpAaHHBIX TocTel Tpebyercs Kynuth 20 myteBoauteneid. HyxHbie
NyTeBOJUTENN HAIUIUCh B TpeX MHTEpHeT-MarasuHax. lleHa mnyrteBoauTens wu
yCIJIOBUS IOCTaBKH BCEH MOKYNKU MPUBEACHBI B TAOIHIIE.

HNurepuer-marasun | Llena oaHoro | Croumocts | lomostHuTe IbHBIC
Ny TEeBOAUTEJIA AOCTABKH yCJIOBHS
(pyo.) (pyo.)
A 291 200 Her
b 312 300 JlocTaBka OecraTHoO,
eciu cymMa 3aKasa
npessimaet 6000 pyo.
B 315 250 JlocTaBka OecCIIaTHO,
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€CJIn CyMMa 3aKas3a

npesbiaet 5000 pyo.
Bo ckonbko pyOieit oboliiercss HauboJsiee JeeBbli BapuaHT MOKYIKH C TOCTaBKON?
4 2
2. Beipazutp T: a= ﬁz R.
T

3. IlpencraButh ycloBHE 3aJaud B BHJIE TAOIUIBI M MOCTPOUTH MAaTEMaTHYECKYIO
MOJEJIb.

W3 myHkTa A B MyHKT B, pacctosiHue Mexay KoTopbiMu 30 KM, OJIHOBPEMEHHO BbIeXaJu
aBTOMOOUITUCT U BeJocuneauct. M3BecTHO, 4TO B 4ac aBTOMOOMIMCT npoe3xaeT Ha 100
KM Ooibliie, uyeMm Benocuneauct. Omnpeaenutre CKOPOCTb BEJIOCUIEANCTa, €CIU
U3BECTHO, YTO OH MPUOBLI B MyHKT B Ha | yac 15 MUHYT Mo3Ke aBTOMOOMIIKCTA.

4. MarepuanbHasg TOYKa JBIXKETCS OT HAYaJbHOTO 1O KOHEYHOro mojokenus. Ha
pucynke n3o0paxen rpadpuk e€ neuxenus. Ha ocu abGciucc oTkajbiBacTCsl BpeMs B

CEeKYyHJIaX, Ha OCH OpJUHAT — pACCTOSHUE OT HAYAJILHOTO TMOJIO)KEHUS TOYKU (B
Metpax). Haiigute cpenHio0 CKOpoCTh ABWKEHHS Touku. OTBET dailTe B MeTpax B
CEeKYHY.
S(m)
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Bapuanr 7

1. . IuTepHeT-nipoBaiiiep npeajaraet Tpu Tapu@PHbIX IUIaHA.

Tapudubiii nian AOOHEHTCKAas IJ1aTa Ilinarta 3a Tpadguk

ITnan «0» Her 0,8 py0.3a 1 M0

[Tnan «400» 439 py6. 3a 400 M6 | 0,7 py6.3a 1 M6 cBepx
TpaduKa B MECSI] 400 M6

[Tnan «1000» 896 py6. 3a 1000 MO | 0,4 py6. 3a 1 MO cBepx
TpaduKa B MeCsIII 1000 Mo

[Tonp3oBaTens mpeanonaraer, uto ero Tpaguk coctaButr 650 M6 B mecsil, ¥, UCXOI U3
ATOTO, BEIOMpaeT HanboJee aeneBblid TapudHblil iaH. Ckoyibko pyOsien TomKeH OyieT
3aMIaTUTh TOJE30BATENb 32 MECSI], €CIIH ero TpaduK JACUCTBUTENBHO OyneT paBeH 650
M6?

2. Ucnonw3ys popmyny F, =G % , TOTy4YuTe BhIpaxkeHue s R.

3. IlpeacraButh ycinoBue 3aJayd B BHJIE TaOJMIBI M TOCTPOUTH MaTEMaTHYECKYIO
MOJEJIb.

Ternoxol NpoXOAUT IO TEYEHHUIO PEKH A0 NyHKTa HaszHaueHus 200 kM M mocie
CTOSIHKM BO3BpAILAE€TCs B IYHKT OTHpaBieHus. Halaure CKOpOCTh TEUEHHUs, €CIH
CKOpPOCTb TEIJIOXO0/1a B HEMOJABUKHOM BOJi€ paBHa 15 km/4, crostHka juyutes 10 yacos, a
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B IIYHKT OTIPABJICHUS TCINIOXOJ BO3BPAIIACTCA YCPE3 40 4JacoB IIOC/I€ OTILJIBITHSA W3
HETO.

4. Ha rpaduxe n3o0pakeHa 3aBUCUMOCTb KPYTSIIErO MOMEHTA JBUTATEINS OT YUCIa €ro
o0opotoB B MuHyTy. Ha ocu abcuucc oTkinanpiBaeTcs 4ucio o0OpOTOB B MUHYTY, Ha
ocW opauHaT — KpyTamuid MomeHT B H - m. CkopocTh aBTOMOOWIS (B KM/4)
npuOIMKEeHHO BhIpaxkaeTcs opmynoit V= 0,036N, rie N — yucio o00poTOB ABUTATENS
B MUHYTY. C Kakoil HauMEHBIIIEH CKOPOCTHIO JOJKEH JIBUTaThCSl aBTOMOOMIIb, YTOObI
KpyTsmuii MoMeHT ObUT He MeHbIe 120 H - M? OTBer naiiTe B KMJIOMETpax B yac.
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Bapuant 8

1. JIng u3roToBJICHMs] KHM)KHBIX MOJIOK TpeOyeTcs 3aka3aTh 25 OJIMHAKOBBIX CTEKOJI B
onHoM ux Tpex pupm. [Tnomane kaxmoro crexna 0,35 kB. M. B Tabnuiie npuBeneHbl
IIEHBI HAa CTEKJIO, a TAK)KE Ha PE3Ky CTEKJIa U NUIM(OBKY Kpasi.

dupma Ilena crexkia Pe3ka u muimgoska
(py0. 3a 1 xkB. M) (py0. 32 0IHO CTEKJI0)

A 500 85

B 520 75

C 560 65

Ckomnbko pyOseit Oyner CTOUTh caMblii JeIIeBbIi 3aKa3?

47

T2

R.

2. Boipasutb T: a=

3. IlpencraButh ycinoBue€ 3afauyd B BHJE TAOMUIBI M MOCTPOUTH MATEMAaTHUYECKYIO
MOJIENb.

Ot npucranu A k npuctanu B, paccrosHue mexnay KotopsiMu paBHO 420 K,
OTIIpaBWJICS C MOCTOSSHHON CKOPOCTBIO NEPBBIMA TEIUIOXOJ, a uepe3 | dac mocie 3Toro
CJIEIOM 3a HUM, CO CKOpOCThIO Ha | kM/u Oonblueid, ormnpaBuics BTopoil. Haiiaure
CKOpOCTh TMEpPBOr0 TEIUIOXOAa, €clid B MyHKT B o0a Temnoxona mnpuObLIH
OJTHOBPEMEHHO.
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4. Ha rpaduke moka3aH MpoIECC pa3orpeBa JABUTATENS JIETKOBOTO aBToMoOmIst. Ha ocu
abcrucce OTKIIAABIBACTCS BpEMsl B MUHYTaX, MPOIIE/IIee OT 3amycka JBUTaTeNsl, HA OCH
opIuHAT — TemImeparypa asurateis B rpaaycax llenbcus. Omnpenenure no rpaduky,
CKOJIbKO MUHYT JIBUTATENb HarpeBajics ot temmnepatypsl 60 °C no temneparypsl 90 °C.

tCch

90+
804
704
604
504
404

5] 4 I P
20

Bapuant 9

1. UnTepHeT-nipoBaiiep npejiaraet Tpu TapuHbIX MJIaHa.

Tapudublii niian AOOHEHTCKasl IJIaTa I1aTa 3a Tpaguk
ITnan «O» Her 0,9 py0.3a 1 M0
[Tnan «500» 542 py6. 3a 500 M6 0,8 py0. 3a 1 M0 cBepx
Tpaduka B MeCsII 500 M6
[Tnan «800» 738 py6. 3a 800 M6 0,2 py0. 3a 1 M0 cBepx
TpaduKa B MECSI] 800 M6

[Tonb3oBaTenb mpeanoiaraer, yto ero Tpaguk cocraButr 650 MO B mecsll, U, UCXOI U3
ATOT0, BEIOMpaeT HauboJee AenieBbid Tapudubii maaH. CKoabKo pyOseit JokeH OyaeT

3aIIaTUTh TIOJIb30BATEIb 32 MECAII, €CJIH €ro TpaguK ACHUCTBUTENBHO OyJeT paBeH 650
M6?

2. Ucnionw3ys popmyny F, =G Mm

e NOJIy4HTe BhIpaxkeHue ais R.

3. IlpencraButh ycnoBue 3afaud B BHJI€ TAOMUIBI M MOCTPOUTH MaTEeMaTHYECKYIO
MOJENb.

Ot mpucranu A k npuctanu B, paccrosHue mexnay kotopsiMu paBHO 110 kwm,
OTHPABUJICSA C TIOCTOSIHHOM CKOPOCTBIO IMEPBBIA TEIUIOXOJ, a Yepe3 1 yac mocie 3Toro
CJIEIOM 3a HUM CO CKOPOCThIO Ha 1 KM/4 OombIeil ormpaBuics BTopoi. Haiinure
CKOPOCTh BTOPOTO TEIUIOXOa, €CIH B MMyHKT B OH mprOBLI OJHOBPEMEHHO C NIEPBBIM.

4. Ha rpaduke moka3aH MpoIeCcC pa3orpeBa JABUTATENs JIETKOBOTO aBToMoOmtst. Ha ocu
a0CIMCC OTKJIAABIBACTCS BpEMs B MHHYTaX, MPOIIEIIICE OT 3aIyCKa JABUTATEIIS, HA OCH
OpIWHAT — TeMIeparypa aBurateis B rpamycax llembcus. Onpenenure mo rpaduky,
CKOJIbKO MUHYT JIBUTaTeNb HarpeBaics ot temmnepatypsl 60 °C no temneparypsl 90 °C.
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Bapuant 10

1. Ins rpynnsl HHOCTpaHHBIX roctel Tpedyercsa Kynuth 20 myreBoauteneid. HyxHbie
IyTEBOAWTENN HALLIMCh B TPEX MHTEpHET-MarasuHax. Llena myreBoguTens U ycioBus
JIOCTABKU BCEW MOKYIKH NPUBEJICHBI B TA0JIUIIE.

HNurepHer-marasun | Llena oaHoro | Croumocts | lonmostHuTe IbHBIC
MyTEeBOIUTEJIs TOCTABKH yCJI0BHSA
(pyo.) (pyo.)

A 291 200 Her

b 312 300 JlocTaBka OecIIaTHO,
ecnmm  cymMMa  3akKasa
npesbiaet 6000 pyo.

B 315 250 JlocTaBka OecIlIaTHO,
ecnmm  cymMma  3akKasa
npesbiaet 5000 pyo.

Bo ckonbko py0sieit o6oiinercs Hanboliee JeIIeBbii BApUAHT MOKYIKH C JOCTABKOM ?

2
2. Beipasute T: a= ‘}rﬂz R.

3. IlpeacraButh ycnoBHue 3aJaydl B BHJE TaONWIBI M TIOCTPOUTH MaTEMaTHYECKYIO
MOJENb.

Ot nmpucrtanm A K mnpucranu B, paccrosHue MexIy KOTOpbIMH paBHO 154 kw,
OTHPABUJICS C OCTOSIHHOM CKOPOCTBIO MEPBBIA TEILIOXO, a Yepe3 3 yaca MOCJE dTOTrO
CJIEIOM 32 HUM CO CKOPOCThIO Ha 3 KM/4 OombIeil, oThpaBwics BTopou. Haiigure
CKOpOCTh TMEpPBOr0 TEIUIOXOAa, €clii B MyHKT B o0a Temnoxona mnpuObLIH
OTHOBPEMEHHO.

4. B xome XUMHUYECKOM peaklMH KOJUYECTBO MCXOJHOIO BEUIECTBA (peareHra),
KOTOpOE €Ille HE BCTYNWIO B PEAKIHUI0, CO BPEMEHEM IOCTENEeHHO yMeHblnaercsa. Ha
PHUCYHKE DTa 3aBUCHMMOCTh IpejcTaBieHa rpadukoM. Ilo i
FOPU30OHTAIM  OTKJIQJABIBACTCS  BpeMss B  MHUHyTax, 20

MPOIIIE/IIee ¢ MOMEHTA Havyaia peakiiuy, 1o BepTukamm —  16f
Macca OCTABIIETOCs PeareHTa, KOTOPhIi ele He BCTYNHAI B 12|
8__
peakuio (B rpamMmax). Onpenenute mo rpaduky, CKOIbKO —

al _
IpaMMOB peareHTa BCTYIUIIO B PEAKIUIO 32 TPU MUHYTHI? L 1]
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KonTpoabHas padora Ne2

«[IpencraBnenue nHpOpMaIK CPeICTBAMU TEOPUU MHOKECTB U MaTEMaTHUECKON

JIOTUKIW»

Bapuanr 1
1. Jlausl MHOXecTBa A={-4-30135}, B={0123456}, C={-3-2-10;5}. Haiiru

MHOXECTBO (Aﬂ B) \C.

2. CoCcTaBUTb TAONMIly MCTUHHOCTH I (GOPMYIbl F =XvYyvXAz. OHpeseluTh THII
hopmyIbL.

3. IlepeBecTn Kaxkao€ W3 CIEAYIOUIMX PACCYKJICHHUW B JIOTUYECKYIO CHMBOJIUKY M
IIPOAHAIIM3UPOBATDH PE3YJIBTAT PACCYKICHUM.

Ecnu otnen A He ydacTBYeT B YTBEP)KIEHUHU IMPOEKTA, TO B 3TOM YTBEPKACHUU HE
y4acTByeT W oTAen B; ecnu ornen A ydacTBYeT B YTBEPXKACHHH IMPOEKTA, TO B HEM
yuactBytoT otaensl B u C. Otmen B ydacTByer B yTBEPXKAEHHM MPOEKTA.
CnenoBarenbHO, oTaen C makoice y9acTBYET B YTBEPKIACHUU ITPOEKTA.

4. B knacce 35 yuenukoB. Kaxnplii U3 HUX MONB3YyeTCS XOTS Obl OJHUM M3 BHJIOB
TOPOJICKOT0 TPAHCIIOPTa: METPO, aBTOOYCOM U TpoJuieioycom. Becemu Tpemsi Bugamu
TPaHCIIOPTa MOJIB3YIOTCS 6 YYEHUKOB, METPO M aBTOOycOM — 15 y4EeHUKOB, METpPO U
Tposuieiidycom — 13 y4eHHMKOB, TpoJuiei0ycoM U aBToOycoM — 9 yueHHKOB. CKOJIBKO
YYEHHMKOB IOJIB3YIOTCS TOJIBKO OJHUM BHUJOM TpaHCIopTa?

Bapuanr 2

1. Mamsl MuOKecTBa A ={-5-4,-3,0;2;35}, B=1{0123456}, C=1{3-2-1015}. Haiitn
muoskectso: (A(1B)\C.

2. CocTaBUTh TalNMIy UCTHHHOCTH Ui GopMyisl F = (X — y) A(y = z) = X. Onpenenursb
TUI (HOPMYIIBIL.

3. IlepeBectu Kaxaoe W3 CICAYIOIIMX PACCYXIECHUU B JIOTMYECKYIO CUMBOJIMKY U
MPOaHaIN3UPOBATH PE3YJIBTAT PACCYKICHUM.

Ecnu oH npuHaayiexxut Hamiei KOMIaHuM, TO OH XpaOp U Ha HETO MOYKHO TOJIOKUTHCS.
OH He MpUHAUISKUT K HAIleH KOMIaHWW. 3HAYUT, OH HE Xpalp WJIU K€ Ha HEro HEJb3s
MTOJIOKUTHCSL.

4. U3 cotpynaukoB ¢upmbel 16 mobbiBanu Bo @pannuu,l10-8 Utanum,6-8 AHrimm; B
Anrnuu u Utanuu-5; B Aurinuu u @panuuu -6; Bo BCEX TPEX CTPaHAX - 5 COTPYIHHUKOB.
CkonbKo 4enoBek nocetwm u Mranuio, u @pannmro, eciau Bcero B pupme padboraror 19
YEJIOBEK, M KX U3 HUX TIOOBIBAJ XOTS OBl B OTHOW M3 Ha3BaHHBIX CTpaH?
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Bapmuanr 3

1. Jlanbl MHOXecCTBa A ={-5-4,-3012,345}, B={0123456}, C={3-2-10125}.
Haittn muoxectso (AB)\C.

2. CocTaBUTh TaBIMILy MCTHHHOCTH I GOpMyIIBI F = (X A Y A Z) < (X Vv y). Onpenenuts Tam
hopmyIbL.

3. [IlepeBectu Kaxknoe U3 CIEAYIOIIMX PACCYXKIACHUU B JIOTMYECKYIO CUMBOJIUKY U
[IPOAHAJIM3UPOBATH PE3YJILTAT PACCYKIACHUMN.

B Oromxere BO3HHMKHET neULNT, €CAM HE MOBBICAT MOUUIMHBL. Eciam B Oromkere
uMmeeTcsl J1eUUUT, TO TOCYIapCTBEHHBIE PACXOJbl HAa OOILECTBEHHBIE HYX]IbI
COKpAaTATCS. 3HAYUT, €CJIM MOBBICAT MNOLUIMHBI, TO TOCYJAapCTBEHHBIE pPACXOAbI Ha
OOIIECTBEHHBIE HYK/Ibl HE COKPATATCA.

4. B tpéx rpynmax 70 ctynenTtoB. U3 Hux 27 3aHUMArOTCS B APaMKpyKKe, 32 MOIOT B
xope, 22 yBiekaroTcs crnoptoMm. B mpamkpyxke 10 cTyaeHTOB u3 xopa, B Xxope 6
CIIOPTCMEHOB, B IPAMKPY’KKE 8 CIIOPTCMEHOB; 3 CIIOPTCMEHA MOCEIAIOT U APAMKPYKOK
1 X0p. CKOJIBKO CTYJEHTOB HE MOIOT B XOPE, HE YBJIEKAKOTCSA CIIOPTOM M HE 3aHUMAIOTCS
B IpaMKpyKKe? CKOJNBKO CTYyAEHTOB 3aHATHI TOJIBKO CIIOPTOM?

Bapuanr 4

1. Jlaubl MHOXKeCTBA A ={-5-4,-3,012,357}, B=1{0123456}, C={-3-2-10,L5}. Haiitn
muoxectso (Al B) \C.

2. CocTaBUTh TabNHIly MCTUHHOCTH IS GOpMYIBl F = (X — y)AXAY. Onpenenuts THII
bopMyIbL.

3. IlepeBecTn Kaxkaoe W3 CIEAYIOUIMX PACCYKJIECHHUW B JIOTUYECKYIO CHMBOJIUKY U
IIPOAHAIIN3UPOBATH PE3YJIBTAT PACCYKICHUN.

Ecnu mnono3peBaeMblil  COBEpIIMII 3Ty Kpaxy, TO JUOO OHa OblIa THIATENIBHO
MOATrOTOBJIEHA, MO0 OH HMMeN coydacTHHKa. Eciam Obl kpaka Obula MOATOTOBJIEHA
TIIATENbHO, TO, €CM Obl ObUT COYYaCTHHUK, YKpaJeHO ObuIO Obl TOpaszio OoJble.
3HAYUT, NOI03PEBAEMBIN HEBUHOBEH.

4. IlepByI0 MM BTOPYIO KOHTPOJbHBIE paOOTHI MO MAaTEMAaTHUKE YCIENIHO Hamucanu 33
CTYyJIEHTA, NEPBYIO WM TPEThbIO — 31 CTyIEHT, BTOPYIO WM TpeTbio — 32 cryaeHTta. He
MEHee ABYX KOHTPOJbHBIX padoT BbIMOJHUIU 20 cTyaeHToB. CKOJBKO CTYJIEHTOB
YCIIEIIHO PEIIMITN TOJIBKO OJHY KOHTPOJIbHYIO paboTy?

Bapuanr 5

1. Jlauel MHOXecTBa A= {-5-4-301235}, B={2-10123456}, C={-3-2-L0;L5}.
Haittn muoxectso (AN B)\C.
2. CoctaBuTh TaOJUIly UCTUHHOCTH Ajig popmynsl F = (XAY) > (ZAX). Onpenenuts TUI
(bopMyIIBI.
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3. IlepeBectn kKaxnmoe W3 CHEAYIOIIMX PACCYXKIACHUW B JIOTMYECKYIO CUMBOJIMKY U
[IPOAHAJIM3UPOBATh PE3YJIBTAT PACCYKICHUM.

HameueHHas araka ynacrcs, TOJBKO €CJIM 3aXBaTUTh IIPOTHBHHUKA BPACIUIOX WIIH K€
€CJIM MO3UIMH €T0 IUIOXO 3aLIMILEHBl. 3aXBaTUTh €r0 BPACIUIOX MOXHO TOJIBKO, €CJIM OH
oecrieueH. OH He OyJieT OecrieyeH, ecau ero NO3UIMH IJI0XO 3aIIUIIEHbl. 3HAYUT, aTaka
HE yJIaCTCH.

4. B ¢pyr6onbHol komanae «Cmaprak» 30 urpokon, cpeau Hux 18 Hamamarommx. 11
MOJIY3alUTHUKOB, 17 3allMTHUKOB W Bparapu. M3BECTHO, 4TO Tpoe MOryT OBITh
HalmaJarolMMAd M 3alUTHUKaMH, 10 3allUTHUKaMU W [OJy3allUTHUKaMH, O
HalmaJarolMMAd M 3allUTHUKaMH, a | W HamajaolluM, W 3a0UTHUKOM, U
MoJTy3alluTHUKOM. Bpatapu He 3aMeHnMbl. CKOJBKO B KOMaH i€ «CrapTak» BpaTapeit?

Bapuanr 6

1. Jlauel MHOXKecTBA A={-4-30L35}, B={0123456}, C={3-2-10L5}, Haiitu
muoxectso (AUB)\C.

2. CocraBUTh TaONHIly WCTUHHOCTH sl dopMynbl F =X\/)_/v)_</\z. Onpenenuts THM
hopmyIbL.

3. IlepeBectn kaxnmoe W3 CHEAYIOIIMX PACCYXKIACHUW B JIOTMYECKYIO CUMBOJIMKY WU
MIPOAHAIIM3UPOBATH PE3YJIBTAT PACCYKICHUM.

3apaboTHas 1iaTa BO3pPACTET, €CIM TOJIbKO OyneT mHpauus. Ecnu Oyaer undnsuus,
TO YBEJIUMYUTCS CTOMMOCTH >KM3HU. 3apaboTHas Tuiata BospacteT. CreaoBaTebHO,
YBEIIUYUTCSI CTOUMOCTb JKU3HH.

4. B marazune nooOsiBajio 65 yenoBek. M3BeCcTHO, YTO OHU KyNUWIU 35 XOJOAWIHHUKOB,
36 MUKPOBOJIHOBOK, 37 TteneBu3opoB. 20 W3 HUX KYyNWIM U XOJOAWUJIBHUK U
MHKPOBOJIHOBKY, 19 - 1 MHUKPOBOJHOBKY, U TE€JIEBU30P, 15-XOIOAUIBHUK U TEIEBU30D,
a BCE TPU MOKYNKH COBEPUIMIM TPU 4YeJOBEKAa. BbUI JIM Cpear HUX MOCETUTENb, HE
KYNHUBIIUN HAYETO?

Bapuanr 7

1. Jlamer MmHOXecTBa A= {-4-30L35}, B={0123456}, C={3-2-1015},. Haiitu
MHOKECTBO (Aﬂ B) uC.

2. CoCTaBUTh TAGNMIly MCTHHHOCTH sl GopMyIsl F = (X = y) A(y = z) — X. Onpeenuts
TUI (HOPMYIIBIL.

3. llepeBecTn Kaxaoe W3 CIEAYIOIIMX PACCYKICHUHW B JIOTUYECKYH) CUMBOJIUKY U
MIPOAHAIU3UPOBATH PE3YJIBTAT PACCYKICHUM.

Ecnu cerogust Bedepom OyaeT Mopo3, TO s MOMAY Ha Karok. Ecnu 3aBTpa Oyner
OTTeMneNb, TO A noiay B my3eil. CeroaHst BeuepoM OyIeT MOpPO3 WM 3aBTpa Oyner
orrenenb. CenoBaTenpHO, 5 MOMAY Ha KATOK U B MYy3€H.

4. N3 cotpyauukoB ¢upMmbl 16 noObiBanu Bo Ppanuuu,l10-8 Urtanuu,6-8 AHriuu; B
Anrnuu u Utanuu-5; B Aurinuu u @pannuu -6; BO BCEX TPEX CTPaHAX - 5 COTPYIHHUKOB.
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Ckoubko uenoBek noceTwm u Utanuto, u @pannuio, ecim Bcero B pupme padboraror 19
YEIIOBEK, M KAXKIIbIN U3 HUX TIOOBIBAJI XOTS ObI B OJJHOW M3 HA3BaHHBIX CTpaH?

Bapuanr 8

1. Jlaubl MHOXKecTBa A={-4-30L35}, B={0123456}, C={-3-2-1015},. Haiitu
MHOY€ECTBO (A\ B) NC.

2. COCTaBHTb TalINHIly HCTHHHOCTH JUI GOpMYIBI F = (XA Y A Z) < (X v y). ONpeaennTts THI
(bopMyIIbIL.

3. [IlepeBecTtn Kaxnoe W3 CHEAYIOIIMX PACCYXKIACHUW B JIOTMYECKYIO CUMBOJIMKY U
IIPOAHAIN3UPOBATH PE3YJIBTAT PACCYKICHUM.

KoHTpakT Oyner BBINOJNHEH TOrAa M TOJBKO TOTJA, KOrjJa JOM OyJIeT 3aKOHYEH B
deBpanie. Eciiu jom Oynet 3akoHYeH B ¢eBpalie, TO Mbl MOXKEM Iepee3karh 1 mapra.
Ecnu Mb1 HEe cMokeM nepeexath | MapTa, TO Mbl JJOJDKHBI BHECTH KBAPTUPHYIO IIATY 32
MapT. Eciii KOHTpakT HE OyAET BBINOJIHEH, TO MbI JIOJDKHBI BHECTH KBAPTUPHYIO ILJIaTy
3a Mapt. CnegoBaTesbHO, Mbl HE OyJIEM BHOCUTh KBaPTUPHYIO ILJIaTy 3a MaprT.

4. B tpéx rpynnax 70 ctynenToB. M3 Hux 27 3aHMUMAIOTCS B IpaMKpYyXKe, 32 MOIOT B
xope, 22 yBiuekatrtcs crnoptoMm. B apamkpyxkke 10 cTyneHToB M3 Xopa, B Xope 6
CIIOPTCMEHOB, B IPAMKPYKKE 8 CIOPTCMEHOB; 3 CIIOPTCMEHA MOCEIIAIOT U JPAMKPYHKOK
1 x0p. CKOJBKO CTYJEHTOB HE MOIOT B XOPE, HE YBJIEKAIOTCA CIOPTOM U HE 3aHUMAIOTCS
B JIpaMKpyKKe? CKOJIBKO CTYyA€HTOB 3aHSThI TOJIBKO CIIOPTOM?

Bapuant 9

1. Jlauel MHOXKecTBa A={-4-30L35}, B={0123456}, C={3-2-10L5}, Haiitu
MHOK€ECTBO (Au C) \B.

2. CocTaBUTh TabINHIy MCTUHHOCTH IS GOPMYIBl F = (X — y)AXAY. Onpenenuts THII
bopMyIbL.

3. IlepeBecTn Kaxkaoe W3 CIEIYIOUIMX PACCYKJIECHHA B JIOTMYECKYIO CHMBOJIUKY U
MIPOAHANIU3UPOBATh PE3YNbTAT PACCYKICHUH.

Ecnu HanpaBieHue BeTpa COXpaHUTCS WIM TeMIepaTypa BO3AyXa MOJAHUMETCS, TO JIe[
Ha pEKe BCKPOETCS W HAYHETCs HaBOJAHEHHE. Eciu HavyHeTcs HaBOJHEHHE WU
npouszoier OONbIIONW MoXap, TO TIyOepHAaTopa OTCTPAHAT OT JAOJHKHOCTH.
CrnenoBaTenbHO, €CIM HApPABJICHUE BETPA COXPAHUTCS, TO ryOepHaTOpa OTCTPAHST OT
JOJIKHOCTH.

4. TlepByt0o UM BTOPYIO KOHTPOJIbHBIE pA0OTHI [0 MaTeMaTHKE YCHEIIHO Hanmucaiu 33
CTyJIEHTA, MIEPBYIO WM TPEThIO — 31 CTyIEeHT, BTOPYIO WM TpeTbto — 32 ctyneHra. He
MEHee ABYX KOHTPOJbHBIX padboT BbIMOJHUIU 20 cTyaeHToB. CKOJBKO CTYJIEHTOB
YCHEINIHO PEIIMIIM TOJIBKO OAHY KOHTPOJIbHYIO padboTy?
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Bapmuanr 10

1. Jlaubl MHOKecTBa A={-4-30,L35}, B={0123456}, C={-3-2-1015},. Haiitu
MHOKECTBO (A\ B) NC.

2. CocTaBUTh TAONMMIy MCTUHHOCTH Il GOpMynsl F =(XAY) — (zAX). Onpeaenuts TuI
hopmyIbL.

3. IlepeBecTn Kaxnoe W3 CHEAYIOIIMX PACCYXKIACHUW B JIOTMYECKYIO CUMBOJIUKY U
IPOAHANN3UPOBATH PE3YJIbTAT PACCYKICHHUM.

Ecnu HacTynut mup, TO BOBHUKHET JEHPECCHS, PAa3BE YTO CTpaHa MPOBEAET MPOTPAMMY
NEPEBOOPYKEHUSI, JUOO OCYHIECTBUT TPAHJIMO3ZHYIO MPOrpaMMy BHYTPEHHUX
KaluTaJOBIOKEHUH B oOmacTu oOpasoBanusa. Ho Takas mnporpamma He Oyzer
OCYUIECTBJIEHA. 3HAYMUT, €CIM HACTyOUT MHpP M He OyIeT naemnpeccuu, TO OyaeT
IporpamMmma nepeBOOPYKEHUS.

4. Kaxaplid u3 35 1IeCTUKIACCHUKOB SIBISIETCS YUTATENEM, 110 KpailHel Mepe, OTHOU U3
IByX OHOIMOTEK: MIKOJbHON W paiioHHOW. M3 HuX 25 yenoBek OepyT KHHUTU B
IKOJIbHOU OubOmoteke, 20 — B paiioHHON. CKOJIBKO IMIECTUKIACCHUKOB HE SIBIISIOTCS
YUTATEISIMU PailOHHON OUOIMOTEKN?

KonTpoabnas padora Ne3

«CroxacTuyeckue MOICIIN IIPCACTABJICHUA U 06pa6OTKI/I I/IH(i)OpMaLII/II/I»

JIJisi BBITIOJIHEHHSI 9TOM pabOThl HYXHO KaXJIOMY IMOCYHTATh 4UCIO OykB B Barem
HMMEHH, IyCTh ATO Yuciio paBHO N, uncio OykB B Bameit hamunuu, aTo Oyaet uncio M
u uncio OykB B Bamiem otuectBe, 3T0 uncio L. Bo Bcex ycioBHsIX MpeioxKEHHBIX
3a7a4 gainee N, M u L - 3T0 Te camble umcia.

Hanpumep, BanoB MBan BanoBnu. N=4, M =6, L = 8.

3ananme 1. B koHaurepckoil gaBke mpofaroT KOHPeTsl 4 copToB: «IITHube MOJIOKOY,
«Tprodenby, «CeBepHoe Cusinue» u «I'puibsk». CKOIBKHUMHU CIIOCO0AMU MOKHO
kynuth N +M koHdpert?

3aganue 2. CKOJBKO Pa3IMYHBIX CJIOB MOYKHO COCTaBUTh, MepecTaBisisi OyKBbl B
BallleM UMEHU?

3ananue 3. PonnoH ono3aeT Ha JICKIUIO, €ClTi He cpaboTaeT Oy IMIbHUK, WIIA €CITH OH
NomajeT B MpoOKy, WM eciau 0adyIika MPUTOTOBUT 3aBTPAK M HE OTIYCTHUT, IOKa
Pomnon Bce He cwecT. BepositHOCTh TOro, 4to He cpaboTaeT OyAWJIBHUK, paBHa
1/(NxMxL). BepositHocTs momnaganusi B mpoOky paBHa N/(N+M+L) u He 3aBUCUT OT
BPEMEHH BBIXOJa M3 J0Ma. BeposTHOCTh TOro, uyTo 0abylika MPUTOTOBUT 3aBTpPaK U
3actaBuT Poguona Bce cbecth, paBHa N/(N+M) . C kakoil BeposiTHOCThIO Pouon He
ono3JaeT Ha 3aHATUS?
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3aganue 4. 13 nepBoro mernika, B KOTopom yexaT N + M mokonagHsix KoHPeT u L
KapaMeJlIbHbIX KOH(eT, neaymka Mopo3 nepenokuia KoH(pEeTy BO BTOpPOW MEIIOK, B
koTopoM Jsexkat N +L mokonagasix 1 N +L kapamenbHbIX KOH(ET. 3aTeM U3 BTOPOTO
Melka faeayika Mopo3 usBiek koHperky. Haliqute BepoITHOCTh TOTO, UTO KOH(ETKa
0Ka3aJ10Ch IMIOKOJIaIHOM.
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Hwxuuit Hosropoa: HHI'Y um. H. W. Jlo6auesckoro, 2015. — 132 c.— Tekcr:
ANEKTPOHHBIN //  JlaHb: ANEKTPOHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/152928
2. IImorposckas, K. P. OcHoBbl MatemaTudeckon o0paboTku mHbOpManuu: ydeOHOE
nocobue / K. P. [lnuotposckas, H. B. CazonoBa. — Cankrt-IletepOypr: Kunxusiit Jlom,
[6. T.]. — Yacts I : Anrebpa moruku. [Ipaktukym mo pemenwnto 3amad — 2016. — 40 c.
— ISBN 978-5-94777-405-4. — Texkct: »neKkTpoHHBIHM / JlaHb: 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/91732
3. OcHOBBI MareMaTuueckol 00pabOoTKM WH(OpMAIUU: YYECOHHK W TPAKTUKYM JIJIS
By30B / H. JI. Crepanosa, H. B. Kouypenko, B. 1. Cuerypora, O. B. XapuroHnosa; moa
obomeit penakiueit H. JI. CredanoBoit. — Mocksa: NU3gatensctBo HOpaiit, 2020. —
218 c¢. — (Bwicmee o6OpaszoBanme). — ISBN 978-5-534-01267-5. — Tekcr:
anektponHbi // OBC FOpaiir [caiit]. — URL.: https://urait.ru/bcode/450842 2.

0) 10MOJIHUTEJILHAS JTUTEepaTypa
1. UBanoB, M. A. Beenenue B koMOMHATOpUKY. Teopus U 3amaun: YueOHOe ocooue /
NBanoB M.A., Axy6osuu I0.B. - CII6:CIIoI'Y, 2018. - 136 c.: ISBN 978-5-288-05792-

2. - Tekct: anexrponnsiid. - URL: https://znanium.com/catalog/product/1000461
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https://znanium.com/catalog/product/1000461

2. Urommn, B. U. Maremarnueckas moruka: y4e6. mocobue / B.M. Urommn. —
MockBa: UH®PA-M, 2019. — 398 c. + Jlon. marepuansl [DIEKTPOHHBIN pecypc;
Pexxum nmoctyna: http://new.znanium.com]. — (Briciiee o6pa3oBanue: bakanagpuar). -
ISBN 978-5-16-011691-4. - TexcrT: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/987006

3. 3axapoBa, T.B. 3agaun HauanbHOTO Kypca TEOPUHM BEpOSITHOCTEH: yuel. mocodue /

T.B. 3axaposa, C.B. [landepos. — M.: KYPC, 2018. — 64 c. - ISBN 978-5-907064-
30-0. - Tekcr: anexkrponnsiii. - URL: https://znanium.com/catalog/product/1017034

4. Ycnenckuid, B. A. BBoanslii Kypc maTtematudeckoil joruku / B.A. Ycnencknii, H.K.
Bepemarun, B.E. Ilmucko. - 2-¢ u3a. - MockBa: ®UIMATIINT, 2007. - 128 c. ISBN
978-5-9221-0278-0, 2000 IK3. - Tekcr: AJIEKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/129565

5. Xonakos, B. E. luckpernas maremaruka: yueoHoe nocooue / B. E. Xonakos, H. A.
CokonoBa. — MockBa : UH®PA-M, 2020. — 542 c. — (Bsicmiee oOpaszoBaHue:
bakanaBpuat). - ISBN 978-5-16-013184-9. - Tekcr: osnextponnsni. - URL:
https://znanium.com/catalog/product/1117204

COBPEMEHHBIE ITPO®PECCHUOHAJIBHBIE BA3bl TAHHBIX U
CIIPABOYHBIE CUCTEMbI

1. OO1epoccuiickuii  MareMaTuyeckuii mnoptan (MHOpManMOHHAas cUcCTema) -

http://www.mathnet.ru/

2. denepanbHbiil moptan «Poccuiickoe oopazoBanue» - http:// www.edu.ru. Jloctyn
CBOOOTHBII
3. Nudopmarmonnas cucrema «EnWHOE OKHO JOCTynma K 00pa3oBaTeIbHBIM

pecypcamy - http://www.window.edu.ru.
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