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HOACHUTEJBHASA 3AIIMCKA

YueOHbii Kypc «BeposSTHOCT, W CTaTUCTHUKA» YIUIYOJIEHHOTO YpPOBHS
ABIIACTCSA TPOJOJDKEHMEM U PAa3BUTUEM OJHOMMEHHOIO Y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHSI HA YPOBHE CPEIHEr0 O0IIEro oOpa3oBaHusl. YUeOHBIA Kypc
npenHazHayeH st GOpMHUPOBAHMS Y 00YJAIOIIUXCSl CTATUCTUUECKON KYJIbTYpPhI U
IOHMMAaHUS POJU TEOPUU BEPOSITHOCTEH KaK MAaT€MaTHUYECKOI0 MHCTPYMEHTA IS
U3yYEHUs CIy4dallHbIX COOBITHI, BEMIWYMH U mpoueccoB. [Ipum u3yueHum Kypca
oOoramjaroTcsi MPEACTaBICHUS OOYYalOIIMXCS O METOJax  MCCIEAOBAHUSA
M3MEHYMBOIO MHpA, paA3BUBACTCA NOHUMAHUE 3HAYMMOCTH H  OOLIHOCTH
MAaTEMaTUYECKUX METOAOB ITO3HAHUSA KaK HEOTBEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

ConmepxaHue ydeOHOro Kypca HaNpaBlI€HO Ha 3aKpelyieHUEe 3HaHUM,
HOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00IIEero oopa3oBaHus, U
Ha PA3BUTHE MPEICTABICHUN O CIIy4alHbIX BEJIMYMHAX W B3aUMOCBSA3SIX MEXKIY
HAMM Ha BAXXHBIX IIPUMEPAX, CHOKETHI KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOLIETO
Mmupa. B pesynbrare y 00yyaromuxcs J0HKHO C(hOPMHUPOBATHCSA PENCTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIIMX MATEMAaTUYECKUX MOJENSIX, UCIIOIb3yEMbIX
JUIA ~ ONUCAHUS  aHTPONOMETPUUYECKUX U JAeMorpaduyeckux  BEJIUYUH,
MOTPEUTHOCTE B pa3JIMYHBIE pOJAA HM3MEPEHUSX, [JIMTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI M MPOLECCOB
B oOmiecTBe. Y4eOHBIM Kypc SBISICTCS ©0a30M ISl OCBOCHHUS BEpPOSTHOCTHO-
CTaTUCTUYECKUX METO/IOB, HEOOXOAMMBIX CIIEUATNCTaM HE TOJIbKO MHXKEHEPHBIX
CIIELMAIBHOCTEM, HO TAaKXe€ COLMUAIBHBIX M IICUXOJIOTMYECKUX, ITOCKOJIBKY
COBPEMEHHbBIE OOIIIECTBEHHbIE HAYKH B 3HAUMTEJIBHOW MEpEe UCHOJIb3YIOT ammnapar
aHanu3a OoJbIIMX JAaHHBbIX. LleHTpanabHyI0 YacTh y4yeOHOro Kypca 3aHHMAET
oOCyXJieHHe 3aKoHa OoybIIMX 4Yuced — (YHAAMEHTaJIbHOIO 3aKOHA MPHUPOJIBI,
MUMEIOIIEr0 MaTeMaTHYECKY0 (popMaIn3aluio.

B cooTBeTrcTBUM C yKa3aHHBIMU LEISIMA B CTPYKType YydeOHOro Kypca
«BeposTHOCTh M CTaTUCTHUKA» Ha YIIIyOJEHHOM YPOBHE BbIJEIIEHBl OCHOBHBIE
conepxkatenbHble TUHUU: «CiydyaliHble cCOOBITUS U BeposiTHOCTH» U «CirydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMMMO OCHOBHBIX JIMHUW B y4e€OHBIA KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH
rpagoB M TEOPUU MHOXKECTB, HEOOXOAUMbIE MJIi TMOJHOLIEHHOTO OCBOCHHUS
MaTepuaga JIaHHOTO Y4YeOHOTro Kypca U CMEXKHBIX MaTeMaTHYeCKHX Y4YEOHBIX
KypPCOB.

Copnepxanue nuHUM «CiydailHble COOBITHUSI M BEPOSTHOCTH»  CIYXKHUT
OCHOBOM 111 (pOpMUPOBaHUS TPEACTABICHUA O paclpeAesieHUd BEPOATHOCTEN
MEKly 3HAUCHUSAMH CIIy4alHbIX BEIUYUH. BaKHYIO 4acTh B 3TOU COAEPKATEIBHOU
JMHUY 3aHUMAET U3y4YeHHE T€OMETPUYECKOr0 U OMHOMHUAIBHOTO paclpeaeseHui u



3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMH — MOKa3aTEIbHBIM U HOPMaJIbHBIM
pacrpeeIeHUsMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYallHBIMU  BEJIMYMHAMU U
pacrpeneneHusaM, aKIEHTHUPYIOT BHUMAHHUE OOYYAIOIIMXCS HAa OINUCAHUU H
U3YYCHUH CIy4alHBIX SBJICHUN C MOMOILBIO HEMPEPbIBHBIX (PyHKIMI. OCHOBHOE
BHUMAaHHE YACINISIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaCIpeIeIICHUSIM.

B yue6HOM Kypce mpeaycMaTpuUBacTCs O3HAKOMHUTEIBHOE H3YUYEHHE CBS3U
MEXKJy CIy4YalHbIMM BEJIMYMHAMHU U OINHUCAHUE JTOM CBSA3U C MOMOIIBIO
Kod(purmenTa KOppesIMi W €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
coJiepKaHusl pa3BUBAIOT TeMY «JlnarpamMmbl pacceMBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTro 0011ero 0o0pa3oBaHMs, © BO MHOIOM OIHUPAIOTCS Ha CBEACHUS U3
KYpCOB aJIr€Opbl 1 T€OMETPHH.

Emé omuH si1emMeHT  coaepKaHWs, KOTOPBIM  Mpeajaraercs  Ha
03HAKOMUTEJILHOM YPOBHE — TIOCJIEAOBATEIBLHOCTh CIIYYalHBIX HE3aBHCUMBIX
COOBITHH, HACTYNAIOIIUX B €IMHUILY BpeMeHH. O3HaKOMJIEHHE C pacIpeiesieHueM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUA HOCUT pPa3BUBAIONIMN XapakTep U
SBJISIETCS AKTYaJIbHBIM ISl OyAyIIUX aOUTYPUEHTOB, MOCTYMHAIOMIUX HA YYEOHBIC
CIICIMAIBHOCTH, CBSI3aHHBIE C OOIICCTBEHHBIMM HAayKaMH, TICUXOJIOTHEH U
YIPABICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposSTHOCTP U CTAaTUCTHUKA» Ha
yrayOJeHHOM YpoBHE oTBojauTcs 68 yacoB: B 10 kimacce — 34 wyaca (1 yac B
Henento), B 11 knmacce — 34 yaca (1 gac B Hefento).



COILEPKXAHUE OBYYEHUA
10 KJTACC

['pad, cBsa3ubli Tpad, myTH B rpade: mukibl U 1nend. CreneHs (BaJIeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaliHble S3KCIIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApPHBIE
coObITHst (MCX0/bI). BeposTHOCTE ciydaitHOro coObITHS. BinM30cTh 9acTOTHI H
BeposITHOCTU ~ coObITHil.  CilydaifHble  OMBITBI € PaBHOBO3MO>KHBIMHU
AJIEMEHTapPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00beJMHEHNE, TPOTUBOIIOIO0KHBIE
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEM.

VYcnoBHass BEPOATHOCTh. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydalHOTro
akcriepumenTa. Gopmyia nosHoM BepostHocTU. Popmyna barieca. HezaBucumblie
COOBITHSI.

bunapHbIil cilydaiiHblid ONBIT (MCHBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUWA 10 IEpBOro ycrexa. [lepecranoBku
u ¢akropuan. Yucino coueranuit. Tpeyronmpuuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepusi He3aBUCHMBIX ucnblTaHuid bepuymnu. CrydaiiHelii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnydaitHas  BennunHa. Pacnpenenenne  BeposTHocTe.  [[marpamma
pactpenenenusa. Onepanuu Haj ClydyallHbIMM BeTuYMHaMU. buHapHas ciiydaiiHas
BenmunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

CoBMeCTHOE paclpelelieHue JBYX CIy4YaWHbIX BeJW4WH. HesaBucumbie
CIIy4aillHble BEIMYMHBL.MAaTeMAaTUYECKOE OXHUAAHUE CIIYYallHOM  BEJIMYUHBI
(pactipenenenusi). [lpumepsl  TpUMEHEHUS  MATEMATHYECKOTO  OKUJAHUS
(ctpaxoBaHue, JnoTepes). MaTemMaTHdecKoe OXKUJaHue OWHAPHOW CIIy4aiHOM
BEIIMYMHBI. MaremMaTHu4yecKoe  OXHUJIAHUE CYMMBI  CIyYalHbIX  BEJIMYMH.
MaremaTnueckoe O)KUJaHUE r€OMETPUYECKOTO 151 OMHOMHUAIILHOTO
pacupeneIcHui.

Jucnepcus W CTaHAApTHOE  OTKJIOHEHHWE  CIYyYalHOM  BEJIWYMWHBI
(pactipenenenust). Jlucnepcus OMHApHOW CITy9aifHOW BEIMYMHBI. MaTtemMaTnuieckoe
O0XXUJAHUE TIPOM3BEICHUA U JUCHEPCHUSd CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHJApTHOE  OTKJIOHEHHWE  OMHOMMAJIBHOTO
pacnpeaeneHus. Jlucnepcus W CTAaHAAPTHOE OTKIOHEHUE TIE€OMETPUUYECKOTO
pacIpeneseHus.

11 KIIACC



HepasenctBo UebniméBa. Teopema YeOriméBa. Teopema bepnymnu. 3akon
OonplmUX  4ymcen. BwIOOpouHBIE  MeTOA — HcclieoBaHWil.  BribopouHble
XapakTepucTHKU. OneHMBaHUE BEPOATHOCTU COOBITHSA MO BBIOOPOUYHBIM JIAHHBIM.
IIpoBepka nIpOCTENIINX TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PACIPEICICHUN.

HenpepsiBHbIE citydaiiHble BenuuuHbl. lIpumepbl. DyHKIMS ILIOTHOCTH
BEPOSITHOCTU pacIpesiesicHus. PaBHOMEpPHOE paclpeleneHue M €ro CBOMCTBA.
3anayu, NpUBOASIINE K NTOKA3aTEIIbHOMY pacipeleseHUI0. 3a1aun, IPUBOIAIINE K
HOPMAaJbHOMY  PacCIpENEICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTU
[I0Ka3aTEeNbHOTO pacnpeaesieHus], QyHKIUS IIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO
pacupeneneHus. @yHKIMS IDIOTHOCTH U CBOMCTBA HOPMAJIbHOT'O PACIIPEECIICHHUS.

[TocnemoBaTenbHOCTE  OOMHOYHBIX  HE3aBUCHUMBIX  COOBITHH. 3agadd,
MIPUBOJAIINE K pacnpenesennto [lyaccona.

KoBapuanusa nByx ciuyyailHeiX BennuuH. Kosdduiuent nuHeiHOU
koppemsiiud.  CoBMeCTHble  HAOMIOJEHUS  JABYX  BEIMYMH. BbIOOpOUHBIN
KO3(pGuIUeHT Koppensuuu. Pasnuuue Mexay JAMHEMHON CBSI3bI0 U MPUYMUHHO-
CJIEACTBEHHOU CBA3bI0. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJApPATOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAATHOCTH M CTATHCTHUKA» (YIJIYBJEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCcKOro BOCIIHTAHNS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKM O0YYaIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUMCKOTO  00IIecTBa,  MNPEACTABICHUE O
MaTeMaTUYECKNX OCHOBaX (YHKIIMOHHWPOBAHUS PA3MYHBIX CTPYKTYp, SBICHH,
npoLeayp TpaxkaaHckoro oOmiecTBa (BbIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPaKTAHCKOW HMJIECHTUYHOCTH, YBAKECHUS K
MPOIUIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHICKON MaTeMaTH4deCKOM IIKOJIBI,
UCIIOJIb30BAHUE JTHX JOCTIKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIHTAHMSI:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOPMUPOBAHHOCTb
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEIACHUS, CBA3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHKCHUN HAyKH U JICSITENBHOCTHIO YYEHOr0, OCO3HAHHE
JMYHOTO BKJIa/a B MOCTPOCHUE YCTOWYHBOTO Oy TyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JICTETHKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCy ACHUIN, BOCIPUUMUYHUBOCTD
K MaTeMaTUYECKUM acTeKTaM pPa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIIMTAHHUS:

cOPMHPOBAHHOCT, yMCHHUS TPUMEHSATH MAaTeMAaTHYEeCKHUE 3HAHHUS B
MHTepecax 3710pOBOT0 U 06€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 37I0pPOBBIO (370pOBOE THUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN W
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (PM3MUECKOE COBEPLUICHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITEIbHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYIONIOOUs, WHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W e€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymelr mpodeccu u pealn30BBIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCT ¥ CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO |



caM0O0Opa30BaHUIO HA TMPOTSDKCHWH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHNS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhl, TOHUMAHUE BIIMSIHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOW M COUUAIBHOU
Cpelnbl, 0CO3HaHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OPUSHTAITHS
Ha TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpYXKAIOLIEH Cpelabl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKH HUX BO3MOXHBIX
MOCJHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKU U  OOIIECTBEHHOM  MPAKTUKU, TOHUMAaHUE
MaTEMaTUYECKON HayKd Kak cdepbl 4YeTOBEYECKON JesSTENbHOCTU, STAloB €€
pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUIW3ALUU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOM KyJIbTypOW KaK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHJIUBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBISAITH M XapaKTEPU30BATh CYILIECTBEHHBbIE MPU3HAKU MaTEMATUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (POpMyIUPOBATH
OTIpe/ICJICHUS TIOHSTUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMUS J1JIs1 000OIICHHS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOPa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHNN, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHHUI
(TIpsiMbIe U OT IPOTUBHOTO), BBICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO permieHus y4eOHOU 3afaur (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

BbasoBble ucciaenoBare/ibCKue 1eMCTBUS:



WCITOJIb30BAaTh BOIMPOCHI KaK HCCIENOBATEILCKHN WHCTPYMEHT TIO3HAHUS,
dbopMynMpoBaTh  BOMPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIECIOBAHUE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHUS, Tpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO  HAOJMIOJIEHUsS, UCCIIEIOBAHMs, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECcCca, a TakKe BBIABUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanueii:

BBISIBIIATH J€(UIUTHI MHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX Il OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUAOB H
dbopm npeacTaBIeHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIMIO, TPEJICTABIATh €€ B pazIu4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENTEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHHMBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U THMCHMEHHBIX TEKCTaxX, JaBaThb MOSICHEHHWS MO XOAY PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0Ji€ OOCYXXJICHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJyieMbl, pelraeMoi 3ajauyu, BBICKA3bIBAaTh WJICHU, HAIICJICHHbIE Ha TTOUCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3IMYMe M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Yy4E€TOM 3aaad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOW MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIBHOM  peduiekcuM KakK  OCO3HaHUS
COBEpIIIa€MbIX JCHCTBHI W MBICIUTEIIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIIAJETh
crocodbamMu CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysibTaTa PpeIIeHUs
MaTEMaTUYECKON 3aJauH;

MPEABUJICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3aJ1auH,
BHOCHUTh KOPPEKTHUBHI B JIEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaiJICHHBIX OIKNOOK, BHISIBICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSAM, OOBICHITH IPUUUHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAWBUIYTHHOM
paboThl TMpU pelIeHUH Y4eOHBIX 3aj]ady, MPUHUMATh I€Jb COBMECTHOM
NEATEIbHOCTH, IUIAHUPOBATh OPraHU3aAIMI0 COBMECTHOU pabOThl, paclpeessiTh
BUJIBI paboOT, JOroBapuMBaThCsA, OOCYXKIATh TMPOIECC U pe3yabTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyHIoBbIX (hopmax paboThl (00CyxneHus, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMb» M  HHBIC), BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPJAWHUPOBATh CBOM JCHCTBUA C JPYTMMU 4YJE€HAMU KOMAaH]Ibl, OIICHUBATH
Ka4eCTBO CBOET0 BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

HHPEAMETHBIE PE3YJIbTATBI

K konmy 10 kiacca o0yyaromuiicst Hay4YnuTCs:

CBOOOJHO OMepUpoBaTh MOHATUAMHU: Tpad, MmIockuil rpad, CBSI3HBINA rpad,
nyTe B Tpade, 1enb, LUK, IEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4allHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUpPOBaTh MOHATHUSAMHU: CIydYalHBIM SKCIEPUMEHT (OIIBIT),
CiydJailHOe COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (DJIEMEHTAPHBIA MCXO)
CIIy4ailHOrO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POPMYJIMPOBATH COOBITHSA: TepeceueHne, 00beIMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHBOIIOJIOXHOE JTaHHOMY, HCIOJIb30BaTh JHMArpaMMBbI
Diinepa, KOOPAMHATHYIO MPSAMYIO JJIs PEIIeHHs 3aad, MOJb30BaThCcsi (GOpMyson
CJIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4alHBIX COOBITHH;



ONEpUpOBaTh  MOHATHIMMU: YCIOBHAsE  BEPOSATHOCTb,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JEPEBO CIy4ailHOrO 3KCIEpUMEHTa,
HAXOJUTh BEPOSTHOCTU COOBITHI C TOMOIIBIO TpaBUiia YMHOXEHUS, JIepeBa
CIIy4ailHOTO OIBITA, HCIOJL30BaTh (OPMYIY IOJHON BEPOSITHOCTH, (POPMYIY
baiieca npu pemienuu 3a1ad, onpeAensiTh HE3aBUCUMOCTh COOBITHI IO opMyIie u
10 OPTraHM3alUHN CIIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh H3yYeHHbIe KOMOWHATOpPHBIE (OPMYJBI [JISI TEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, JJIEMEHTApHBIX COOBITUN CIIy4alHOTO OIBITA, PEIICHUS
3a/1a4 [0 TEOPUHN BEPOSTHOCTEN;

CBOOOJTHO  ONEPHUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucnpiTaHuE), yclexX W Hey/aya, He3aBHCHMbIC HCIBITAHUS, CEpUsl UCIIBITAHUH,
HaxXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUU HUCIBITAHUN 10 NEPBOro ycrexa, B
cepuu ucnbiTaHui bepHyln, B ONbITE, CBA3aHHOM CO CIIyYallHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OINEpPUPOBATh MOHATUAMU: ClyyaiiHas BEJIMYMHA, pacHpeleieHUe
BEpOATHOCTEW, JuarpaMMa pacupelelneHus, OuHapHas ciydailHas BeJIW4YMHa,
reOMEeTpUYECKOe, ONHOMUAIIBHOE PACIIPEECIICHHUE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE PACHPEACIECHUE JBYX CIIyYalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOI'O PACHpEENICHUs IBYX CIIy4alHbIX
BEIUYMH JUIS BBIJCICHUS PACIPEACIICHUs KaXKJIOH BEJIMYMHBI, OIPENEIICHUS
HE3aBUCHMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpUPOBATH  IOHATHEM
MaTeMaTUYECKOr0 OKUJAHUS CIy4ailHOW BETUYHUHBI (pacrpeaesieHus), IPUMEHATh
CBOMCTBa MAaTE€MAaTHYECKOTO0 OXUAAHUS TPU PEIIEHUWH 3a/ay, BBIUYUCIATH
MaTeMaTUYeCKOe OKUJaHre OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpe/IeICHNH;
CBOOOZIHO OINEpPUPOBaTh TMOHATUSAMU: JUCHEPCUs, CTAHJAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, MPUMEHATh CBOWCTBA JUCIEPCUU CIyYalHOW BEJMYHHBI
(pactipenienieHus) MpU PEIICHUH 337a4, BBIYUCIATH JUCIIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHUAIIBHOTO pacipeleICHU M.

K konny 11 kiacca oOyyaromuiicst HAy4YnuTCs:

BBIYHCIIATh BHIOOPOYHBIE XapAaKTEPUCTUKH MO IaHHOM BBIOOPKE M OILIEHUBATH
XapaKTEPUCTHUKM TE€HEPAbHOM COBOKYMHOCTH JIaHHBIX MO  BBIOOPOYHBIM
xapakrepuctukaM. OIeHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUNOTE3BL, IOJIb3YSICh H3yYEHHBIMU PacCIpeIEICHUSIMU;

OPUBOAUTH  MpPUMEPBHl  3aJad, MNPUBOJAUIMX K  IOKAa3aTEIbHOMY
paclpeneneHno, 3ajaad, MPUBOJAIIMX K HOPMAJIBHOMY  paclpelesICHHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIUS TUIOTHOCTH BEPOSTHOCTH IMOKAa3aTEIbHOTO
pacnpeneneHus, QyHKIUS MIIOTHOCTA BEPOATHOCTH HOPMAJIBHOTO paclpeIeIeHHUs,
(YHKIMS TUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO paclpeaeseHus;onpeaenaTh
K02 (D PUITMEHT IMHEWHON KOPPETSAIUU, BEIOOPOUHBIN KOA(PHUIIUEHT KOPPEIISIIHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThbI pecypest
1 DnemeHThl Teopun rpados 3
9 Ciy4aiiHble ONBITHI, CITy4aiiHble COOBITUS U 3
BEPOSTHOCTH COOBITUI
Omnepanuu Hajl MHOXKECTBaMU U
3 coObITHsIMH. CII0KEHHNE 1 YMHOKEHUE 5
BEPOSTHOCTEM. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumele coObITHS
4 DneMeHTbl KOMOMHATOPUKHU 4 1
Cepun nociie1oBaTeIbHbIX UCIIBITAHUM.
5 Ucneiranus bepuynnu. CiaydaitHsiii BHIOOD 5
13 KOHEYHO! COBOKYITHOCTHU
6 CiyuaiiHble BEIMUMHBI U PaCIpeAcICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

HanmMeHoBaHue pa3aesioB U TeM
Ne n/m
NMporpaMmbIl

KoanuecTBo 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IpakTuyeckne
padoThI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBartejibHbIE

pecypcsbl

3aK0H OOJIBIINX YHCET

DeMEHTHI MaTEMaTHYSCKON CTATHCTUKH

HenpepsiBHBIE CTydaiiHbIE BETMUYUHBI
(pacnpenenenus), MOKa3aTenbHOE U
HOPMAaJIbHOE pacIpeieIeHUs

Pacnpenenenue Ilyaccona

CBs13b MCKIAY CHy‘I&ﬁHHMH BCIIMYMHaAMH

O0001eHME ¥ cUcTEMAaTH3alUs 3HAHUNU

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTtpoabHbie
padoTsbI

IIpakTH4yeckue
padoThI

Jlara
HU3yYeHUs

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

I'pad, cBsi3HBIH rpad, mpeacTaBiIeHNE
3aJla4d ¢ TOMOIIBIO Tpada

CreneHb (BaJl€HTHOCTb ) BepLIMHbL. [1yTh
B rpade. Llenu u Kbl

I'padsr Ha TuTOoCcKOCTH. [lepeBo
CIIy4alHOT'O KCIIEpUMEHTA

CrnyyaiiHble 3KCIEpUMEHTHI (OIIBITHI) U
CllydaiiHble COOBITUS. DIIeMEHTapHbIE
COOBITUS (MCXOBI)

BeposiTHOCTB city4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITaX €
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITHSMH

BeposiTHOCTB ciiyyaiiHOTO COOBITHSI.
BeposiTHOCTH cOOBITHII B OIBITAX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

[Tepecedyenue, 00beTMHEHNE MHOKECTB
Y COOBITHH, TIPOTHBOIIOJIOKHBIE
coObITHs. DopMyna CIOKEHUS
BEpPOSITHOCTEMN




VYcinoBHas BEpOATHOCTh. Y MHOKEHUE

8 BepoATHOCTEH. DPopMyJsia yCIOBHOM
BEPOSATHOCTH
VYcnoBHas BEpOATHOCTh. Y MHOXKEHHUE

9 BeposiTHOCTEN. DOpMmyIsia yCIIOBHOM
BEPOSITHOCTH

10 dopMyita MOJTHOW BEPOSITHOCTH

1 ®opmyina baiieca. HesaBucumslie
COOBITHS

12 KomOuHaTOpHOE NpaBUIIO YMHOKEHHUSL.
[lepecTanoBku U pakTopuan

13 Yucno coueranuii. TpeyroapHuK
[Tackans

14 ®opmyna bunoma Herorona
KonTponbnas pabora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOMHaTOpHKa"
bunapHbIi Cl1y4alHBII OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumeble ucnbitanus. Cepus
HE3aBHCHUMBIX HCTIBITAHUM 10 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUHN J10
MepBOro ycrexa

18 Cepust HE3aBUCHMBIX UCIIBITAHUN
bepnymm

19 CayvaiiHblii BHIOOpP U3 KOHEYHOMH

COBOKYITHOCTU




20

[IpakTuueckas paboTta ¢
HCIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJIHUIL

21

Cnyyaiinas BenuuuHa. Pacnipenenenue
BepoATHOCTel. Jlnarpamma
pacripenienenus

22

Onepanuu Haj cirydaiiHBIMU
BesiurHaMu. [Ipumepsl pactipeienneHui.
bunapnas cirydaiiHas BeIu4uHa

23

['eomeTpuueckoe pacrpeieneHue.
bunomuanbpHOE pacnpenencHue

24

Maremarnueckoe 0XuaaHue ClIy4aiHON
BeIM4HUHBI. COBMECTHOE pacIpelelIeHue
JBYX CIIy4allHbIX BEJINYMH

25

HesaBucnmele cirydailHble BEJIMYUHBI.
CaoiicTBa MaTEMaTHUECKOIO 0KHIaHUS.
MaremaTHueckoe oKuanue OuHapHOU
CIIy4alHOM BEJINYHMHBI

26

MaremaTtndecKkoe OKHIaHue
F€OMETPUUYECKOT0 1 ONHOMHAIBHOTO
pacnpeneseHun

27

[[chepcml " CTaHAApPTHOC OTKIIOHCHUC

28

Jucnepcust GMHapHOM cityyaitHOM
Benn4uHbI. CBOMCTBA qUCTIEPCUU

29

MateMaTndeckoe OKUIaHue
MIPOU3BECHHUS U TUCIIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEITUYHH

30

Jucnepcusi OMHOMHUAIBHOTO
pacripenenenus. [Ipaktudeckas pabora ¢




UCTIOJIb30BaHUEM DIICKTPOHHBIX TaOJIHUIY
Jlucriepcus ¥ cTaHIapTHOE OTKIIOHCHHE

31 TEOMETPHYECKOTO PACIIPEIICIICHUS. . 1
[IpakTnueckas padota ¢
WCTIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUI]

32 O06o01IeHre U cucTeMaTU3alus 3HAHUH 1
Kontponbnas padbora Ne2: "Mcnbiranus

33 beprymu. CnyvaiiHple BETHYNHBI U 1
pacnpenenenus"

34 O00011IeHIE U CUCTEMATU3allAs 3HAHUI 1

OBLIEE KOJIMYECTBO YHACOB I10 34

I[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KouTtpoJbHbIe
padoThI

IMpakTnyeckue
padoThI

Jlara
HU3yYeHUs

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

Hepasencto YeoObimena. Teopema
UYeonimena. Teopema bepuyinu. 3akon
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
YeoOnimena. Teopema bepuymiu. 3akoH
OOJIBIINX YHCET

Hepasencto YeObmmena. Teopema
UYeonimena. Teopema bepuyinu. 3akon
OOJIBIINX YKCET

Br16opouHbIi METO/ HcCIeI0BaHUI

IIpakTryeckas paboTa ¢ HCIIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

I'enepasibHast COBOKYIIHOCTB U CiTy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTtepucTukamu. OLieHKa CpEHETOo U
JUCTIEPCUU F'E€HEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapPaKTEPUCTUK

I'enepasibHast COBOKYIIHOCTD U CiTy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepucTukamu. OLleHKa CpeHETO U
JUCIIEPCUU F'E€HEPAIbHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK




OrneHnBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Cratuctuueckas rurnoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C TOMOUIBIO CBOWCTB
W3YYECHHBIX pacIlpeIeICHUI

10

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO CBONCTB
W3YYECHHBIX pacrpeieICHUI

11

ITpakTrueckas paboTa ¢ HCIIOIb30BAHUEM
JIEKTPOHHBIX TAOJIHUI]

12

[IpuMepsl HEPEPBIBHBIX CIIyYalHBIX
BeIM4MH. OYHKIHS IJIOTHOCTH
BEPOSATHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepsl
3a/1a4, MPUBOJSALIUX K [TOKA3aTEIbHOMY U K
HOPMAaJIbHOMY pacIpeeIeHUsIM

14

CDYHKI_II/IH IIJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paCcpCaACICHUA

15

OYHKIWSA TNIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO pacrpeaeeHus

16

ITocnenoBaTenbHOCTH OUHOYHBIX
He3aBHCUMBIX coObITHH. [Iprmep 3anaun,
MIpUBOALICH K pacnipeenenuto [Iyaccona

17

[IpakTudeckas paboTa ¢ UCTIOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIL

18

KoBapuanus aByx ciydailHbIX BEJIMYHH.
Koaddunment xoppensuuu

19

CoBMeECTHEIC Ha6J'IIO,Z[CHI/I${ ABYX BCJIMYNH




20

Br16opounbIii KOADPHUITUEHT KOppETIun

Paznuune mexny TMHEHHOM CBA3BIO U

21 IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

23 [IpakTryeckas paboTa ¢ HCIIOIB30BaHHEM
ANEKTPOHHBIX TAOJIHII
[IpencraBieHye TaHHBIX C IOMOILBIO

24 TaOJIUI] U AUarpamMm, olnucaTeabHast
CTaTUCTHUKA

o5 OneITHI C pABHOBO3MOKHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

26 Brraucnienme BeposiTHOCTEH COOBITHI C
pUMEHEHHEM (hopMyIT
Beruucnienue BeposiTHOCTEN COOBITHI C

97 IPUMEHEHHEM TpapUUECKUX METOI0B!
KOOpJMHATHasI psiMasi, 1epeBo,
nuarpaMmma Ditniepa

28 CrnyuaiiHble BEJIMUMHBI U paCIpENEICHUS

29 MaremaTrnueckoe 0)KUAaHNuEe CITy4YanHOU
BEJTMYMHbI

30 MareMatnueckoe 0KUAaHUE CIIy4anHON
BEITMYMHBI

31 KonrtponsHas pabota: "BeposTHOCTb U
cTaTucTuka"
Brruncnenue BeposTHOCTEN COOBITUH C

32 pUMEHEHHEM (POPMYIT U TpapruecKIX
METOJIOB

33 Brrauciienue BeposiTHOCTEH COOBITHI €




npuMeHeHreM (popMyn u rpaduIecKux
METOZIOB

CrnyyaiiHble BETUYHHBI U pacpeiesICHuUs.

34 MareMatuueckoe 0KHIaHue CIydyalHOU 1
BEJIMYHHBI
OBIIEE KOJIMYECTBO HACOB I1O 31

I[TPOT'PAMME




MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NPOBepPsIeMOro .
o0pa3oBaTeJIbHOM MPOrpaMMbI CpeIHEro 0011ero 00pa3oBaHusd
pe3yJabTara
6 Teopust BEpOSITHOCTEN U CTaTUCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOIUIIEI U JHArPAMMBI
6.2 OnepupoBaTh  MOHATUSMH:  CpeiHee  apu(METH4ecKoe,  MeIuaHa,
' HauOosblIee, HAUMEHbILIEE 3HAYCHHUE, pa3MaX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh HNOHATHAMHU: CIy4alHBIM SKCIEPUMEHT (OMBIT) U CIydaiHOoe
COOBITHE, 3JEMEHTapHOE COOBITHE (3JIEMEHTAPHBIH HCXOMA) CIy4alHOro
6.3 ONbITa; HAXOJAUTb BEPOSATHOCTH B ONbITAX C PaBHOBO3MO>KHBIMHU
Clly4yailHbIMHU COOBITHUSMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
U3Y4YECHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh cOOBITHA: TepeceueHre U OO0BbeIUHEHHE
6.4 JAHHBIX COOBITMH, COOBITHE, MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO;
[10JIb30BaThCs AMarpaMmaMu Disepa U (GOpMyJIOoN CI0XKEHUS! BEpOSATHOCTEN
IIPY PELIECHUN 3a/1a4
OnepupoBaTh NOHIATUSIMU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO IPaBUJIA YMHOXKEHHS, C IOMOILIbIO
JiepeBa CIIy4aliHOIO OIbITa
6.6 [IpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOXKEHMSI ITPU PEIICHUH 3a7a4
OnepupoBaTh MOHATUSMHU: HCHBITAHUE, HE3aBUCHMbIE HCIBITAHUS, CEPUS
6.7 WCIBITaHUHN, yCIeX W HeyJada; HaXOJUTh BEPOSITHOCTU COOBITUN B Cepuu
' HE3aBHCHMBIX HCIBITAHUNH J0 MEPBOrO YyCIEXa, HAXOJIUTh BEPOSTHOCTH
COOBITHI B cepuM ucbITaHUN bepHynam
6.8 OnepupoBaTb  NMOHATHSAMH:  ClIydaliHass  BEJIMYMHA,  PACIpelEIICHUE
' BEPOSTHOCTEH, Tuarpamma pacipeeseHus
11 KIIACC
Koz o
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
NPOBEPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeIHero o001ero 00pa3oBaHus
pe3yJbTara
5 Teopus BEpOSTHOCTEN U CTATUCTHKA
51 CpaBHuBaTh BEPOSATHOCTH  3HAYEHUMU CIIydallHOM  BEJIMYUHBIIIO
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AUarpaMm
5.2 OnepupoBaTb  MOHATHEM  MaTEMaTHMYECKOTO  OXHUJAHWUSA, MPUBOAMUTH




MPUMEpBI TOTO, KaK MPUMEHSIETCS] MaTeMaTUYeCKOoe OKHUJaHHUe CIydyaitHON
BEIMYMHBI, HAXOJAUTh  MaTEeMAaTUYECKOE  OXHUJAHUE [0  JTAHHOMY
pacripeieIeHUI0

5.3

HNmeTtn IpeaACTaBJICHUEC O 3aKOHE OOJIBIINX YHCET

5.4

HMmeTh npeacTaBieHue 0 HOpMaJIbHOM paclipeieieHun




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon
6 Teopust BEpOSITHOCTEHN U CTaTUCTUKA
IIpencraBneHue AaHHBIX ¢ HOMOIBIO Ta0IML U tuarpaMM. CpeaHee apudMeTHIecKoe,
6.1 | wmenuana, HanOoOJIbIIIEE ¥ HAMMEHBIIIEE 3HAYCHHUSI, pa3Max, TUCIEPCUS U CTAaHIApPTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OpPOB
CayyaiiHble S5KCIIEPUMEHTHI (OIBITHI) U CilydailHble COOBITHS. DJIeMEHTapHbIE COOBITHS
6.2 (ucxonawr). BepoaTrHOCTh cilydailHOro cOOBITHA. BIM30CTh 4YAaCTOTBIM BEPOSATHOCTHU
' coObIThil. CilyyaiiHble OMNBITHI C PABHOBO3MOXXHBIMHM 3JIEMEHTapHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepanuu  HaJg  COOBITUSIMM: IIepeceuyeHue, OOBbEIMHEHHE, MPOTHUBOMOJIOKHbIE
' coObITHs. [Inarpammbl Ditnepa. @opmyria ClIoKEHUsS] BEpOATHOCTEH
6.4 VYcinoBHass ~ BEPOSTHOCTb.  YMHOKEHHE  BEpOATHOCTEW.  JlepeBo  ciydalHOro
' skcnepumenTa. dopmyia noysHoN BepossTHOCTH. He3aBucuMble cOOBITUS
6.5 KomOunaropaoe mpaBwino ymHOXeHHsA. IlepectranoBkm u  ¢akTtopuan. Ywcio
' couetanuit. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunaphblil ciyyaiiHplii ombIT (MCHbITaHME), ycnex U Heydada. HesaBucumsle
6.6 = wucneitanua. Cepusi HE3aBUCHUMBIX MCHBITaHUM 10 mepBoro ycmexa. Cepust
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 Cnyuaitnas BennuuHa. PacnipeneneHue BeposATHOCTEW. J[MarpaMMa pacrpenencHus.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCII€ T€OMETPUUYECKOEH OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 Teopust BEpOSITHOCTEN U CTAaTUCTHKA
UucnoBble XapaKTEpUCTHKU CIy4alHBIX BEJIMYMH: MaTeMaTHYecKoe OKHUJaHUE,
JUCTepcusi U CTaHAapTHOE OTKJIOHeHHue. [Ipumephl mpuMeHeHHs] MaTeMaTH4YeCKOIro
51 OKUJAaHMs, B TOM 4YMCIE B 3aJa4yax M3 IOBCEIHEBHOM >XHM3HU. MareMaTuueckoe
' OXKUJlaHue OMHApHOH cilyyailHON BenMuMHBI. MaremMaTHyecKoe OXHJIAaHHE CYMMBI
CIIy4alHbIX BEIMYMH. MaTeMaTHUeCKOE OKUAAHUE U JUCIIEPCUS TEOMETPUUECKOTO U
OMHOMUAIBHOTO pacripeaeIeHu
59 3akoH OOJBIIMX YHCEN U €ro poiib B HayKe, Mpupoje U oluiecTBe. BriOopouHbIit
' METOJI MCCIICIOBAHMIA
53 [Ipumepbl  HempepbIBHBIX — CllydalHbIX  BenuuuH. [loHATHE O  TUIOTHOCTH




pacnpezenenus. 3aga4n, IpUBOIALINE K HOPMAJIbHOMY paciipeneneHmto. [lonsatue o
HOPMAJIbHOM pacIpeieleHun




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePsSIEMOro
TpeOOBaHUsA

IIpoBepsiembie TpeGOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI CPeIHETr0 001ero
o0pa3oBaHusi

Branenue Meromamu J0Ka3aTelbCTB, QJITOPUTMAaMM PpEIIECHUS 3ajad;
yMeHHe (QOpPMYyIUPOBaTh U ONEPUPOBATh MOHATUAMU: OIpPEJEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M IPOTUBOIOJIOXKHOE YTBEPXKJIECHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI, HKCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW HHIYKIUY;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXICHUA IIPpHU PCHICHUHN 3aa4, OICHUBATDh
JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYKICHHI; yMEHHE ONEepUpOBATH
MOHATUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OICpPAllMKW HAJ MHOXCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMMCaHus p€ajIbHBIX IPOLECCOB U SIBJICHUU U npu pCUICHUU 3a1a4, B TOM
YHClie U3 JIPYTuX y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMHU:
rpad, cBA3HBIN Tpad, nepeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBATH Tpadbl pa3IMUHBIMHU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHne omnepupoBaTh MOHSATHUAMH: HATYPAJIbHOE YHCIIO, IEJ0E€ YHUCIIO,
CTENEHb C LIeJIBIM MOKa3aTeJeM, KOPEHb HaTypallbHOM CTENEHH, CTENEHb C
palMoHaIBHBIM TMOKa3aTeeM, CTETeHb C JIEMCTBUTEIBHBIM IOKa3aTeseM,
morapudM dYHCIa, CUHYC, KOCHHYC W TaHT€HC IPOU3BOJIHHOTO YHCTIA,
OCTaTOK [0 MOJYJIIO, PAIMOHAIBHOE YKCIIO, HUPPAIMOHAILHOE YHCIIO,
MHOXECTBAa HATypalbHBIX, LEJbIX, pPALUOHAIBHBIX, JEUCTBUTEIbHBIX
YHUCEN;, YMEHUE MCTOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN OO
JeNuTeNh W HaWMEHbIee oOlnee KpaTHoe, anropuT™m EBkimuma mpu
pelieHnu 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMUA MO3UIIMOHHBIMU CHCTEMaMH
CUMCTICHHS; YMEHUE BBITIONHATH BRIYHCICHUE 3HAYCHUN U MTPeoOpa3oBaHUs
BBIPOXEHUI CO CTENEeHsMH M JjorapudmMaMu, mpeodpa3oBaHUsi TPOOHO-
pallMOHANBHBIX  BBIPAKEHUM; YMEHHUE  ONEPUPOBATH  MOHITHUSIMH:

IOCIaCa10BAaTCIIbHOCTD, apI/I(I)MeTI/I‘{eCKa}I nporpeccust, TCOMCTPUUCCKAA




nporpeccusi, OECKOHEYHO YObIBaIOlIasi TE€OMETpUYECKasi MPOrpeccusi;
YMEHME 3a/laBaTh IIOCJIEJIOBATEIBHOCTH, B TOM 4YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OpPMYI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHMCIIA, MOIYJb U apryMeHT
KOMIUIEKCHOTO ~ 4Hchia, (opma  3aluCu  KOMIUIEKCHBIX  YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKass W airedpanyeckas); yMeTb
MIPOU3BOJIUTH apU(pMETHUECKUE JEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJIUTH MIPUMEPHI HCIOIb30BaHHUS KOMIUIEKCHBIX YHCEN; OIEPUPOBATH
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, omnpeneinuTenb  MaTpullbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYmenue ONCprUpOBaTh MNOHATHUAMH: PALNUOHAIBHBIC, HPPALUOHAJIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W  HCPABCHCTBA, HX CHUCTECMbI; YMCHHUC OIICPUPOBATH
INOHATUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HCPaBCHCTB W CHUCTCM; YMCHHUC PpCLIATb YPAaBHCHUA,
HCpPAaBCHCTBA W CHUCTEMBbI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbI C IIApaMCTPOM; TPHUMCHITH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTEMBI JIs1 PCIICHHA MAaTCMATHYCCKUX

3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U peasibHOM JKU3HU

YMeHue omnepupoBaTh MHOHATHUAMM: (DYHKIUS, 4YETHOCTh (DYHKIMH,
MEePUOJUYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKUHUH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (yHKIUHM, HauOojblllee W HAaUMEHbIee 3HAUYEHUS
(GYHKIIMM HAa TIPOMEXKYTKEe, HempepbiBHAs (YHKIUS, aCUMITOTHI rpaduka
¢GyHKIMH, TIepBas U BTOpasl MPOU3BOJHAS (DYHKIMH, T€OMETPUUYECKUN U
¢u3nuecKkuii CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbII
UHTErpaj; yMEHHE HaxOJUTh AaCUMOTOTHl rpaduka (YyHKIMM; YMEHHE
BBIUUCIATh  MPOM3BOAHBIE  CYMMBI, IPOU3BEJEHUS, YAaCTHOTO U
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHME KacaTeIbHOH K Tpaduky
(GyHKIUMM; yMEHHE HaXOJIWTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO Ul HCCIEAOBaHMUS (DYHKIIHIA,
HaXxOIUTh HauOOJbIIME M HAaUMEHbIINE 3HAYeHUsS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHaJM3a; NPUMEHATHh TPOM3BOAHYIO JUISI HAXOXKIACHMUS HAWIydLIEro
pelieHrs B TMPUKIATHBIX, B TOM YHCIE€ COLUAIbHO-d)KOHOMUYECKUX H

(bu3MvecKUX 3a1avdax; HaXOJUTh TJIOMATH U 00BEMBI (PUTYP C TTOMOIIBIO




HUHTCrpajia;, NpHUBOAUTH MPUMEPBI MATEMATHYCCKOIO MOACIUPOBAHUA C

oMoIIbio ¢ depeHInaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHas (QyHKIHS,
KoMMo3uuusl (PyHKIUH, JIuHEHHAas GYyHKUWS, KBaIpaTu4Has QYHKIUS,
pauMoHanbpHass (QYHKLUUSA, CTeNeHHass (QYHKLIUsA, TPUTOHOMETPUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, MOKa3aTelbHas M
norapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TIpadUKud HU3YyYEHHBIX
GyHKUMHA,  BBINOJMHATH  mpeoOpasoBaHusi  rpadukoB  (YHKIMH,
UCIOJIb30BATh TPaQUKU JUIsl U3Y4EHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHnH 3a7ad U3 APYruX Y4eOHBIX NPEIMETOB W 3a/a4 U3 peallbHOU
KHU3HHM; BbIpaKaTb (OpMyJaMHU 3aBUCHUMOCTH MEXAYy BEIMYMHAMU;
WCIIOJI30BATh CBOWCTBA M TpaduKu (YHKIUH JUIS pEelICHUS YpaBHEHHH,
HEpaBEHCTB U 3aJay C MapamMeTpaMy; H300pakaTh Ha KOOPJIUHATHOMN

IINIOCKOCTH MHOXXCCTBaA peH_IeHI/Iﬁ ypaBHeHHfI, HCPaBCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM U 4YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YIPaBJIEHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHMS, YPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCJIOBHIO 3aJa4yd, HMCCIEIOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHE MOJEIUPOBATH
peanbHBlE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEN0BATh
IOCTPOCHHBIE  MOJEIM €  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATHUSMU: CpelHEe apupMeTHUecKoe, MeAHaHa,
HauOoJbllee U HAaMMEHbIIIee 3HAaYEeHHUs, pa3Max, JTUCIEePCHsl, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJEKaTh, UHTEPIPETUPOBATH
nH(pOpMaINIo, MPEICTABICHHYIO B TaOJIMIIax, Ha JUarpaMmmax, rpagukax,
OTPaXKAIOIIYI0 CBOMCTBA pealibHbIX MPOLECCOB U SABJIEHUH; MPEACTABIATh
uHbOpMAlMI0O € TOMOUIbI0 TalNWI] M  JUarpamM; HCCIIEJ0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C MPUMEHEHUEM TpapUuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu UCCIe0BaTh COBMECTHBIE

HaOJII0JICHHUS C TIOMOIIBIO TUArPaMM PaCCEUBAHUS U TUHEHHOM perpeccuu

YMeHue omnepupoBaTb IOHATHUSAMHU: CIIYYalHBIM ONBIT U CIy4alHOE

COOBITHE, BEPOATHOCTh CIIYYaHHOTO COOBITHS; YMEHHE BBIYHUCIIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSThH
(GOpMyIIBI  CIOXKEHHSI W YMHOXXEHUS BEPOSTHOCTEH, (OpMyIly MOIHOMN
BeposTHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (HAKTHI U (HOPMYIIHI,
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU:  CIIydaiiHasi BEJIWYHMHA, paclpelieiecHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXHJJIaHWUe, JUCIEPCHs W CTaHJIAPTHOE OTKIOHCHUE
CIIyYallHOW  BENWYMHBI, (YHKIWW paclpeieiieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBHOTO U HOPMAJIbHOTO paclpe/IeICHUI; YMCHHE
HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEACTICHUN sl PElICHUs 3aad;
3HaKOMCTBO C IOHSTHSIMHU: 3aKOH OOJIBIIIMX YHCEJ, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHUM; yMEHHWE NPHBOJIUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YHUCEN B TPUPOJHBIX W OOIICCTBEHHBIX SIBJICHUSAX; yMCHUEC
OIIEPUPOBATH MOHSATUSMHU: COYCTAHUE, MEPECTAHOBKA, YMCIO COYCTAHUM,
YHCIO  TEPecTaHOBOK; OuHOM  HblOTOHA;  yMeHHUE  NPUMEHSTH
KOMOMHATOpHBIE (DAKTBI U PACCYXKACHHS JJIs PEIICHUS 3ajad; OlCHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHIA; COCTABISATh BEPOSATHOCTHYIO MOJICIb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘ICHHBIﬁ pe3yiibTar

YMeHue onepupoBaTb IMOHATUAMM: TOUYKa, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIa, INIOCKAN yroJl, IBYTrPaHHBIN
yroi, TPEXTPAHHBINA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, MAPAJUIEIBHOCTD U
NEPHNCHAUKYIIAPHOCTD IPAMBIX M HJ'[OCKOCTGI\/'I, yrojia MeEXay IIpsIMbIMH,
yroa MeEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSMH,
paccTositHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXAYy IPSMBIMU,
paccTosiHUE MEXKIY ILIOCKOCTSAMHU; YMEHHUE HCIIOIB30BaTh IIPU PELICHUHU
3aaa4 U3Yy4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUH; YMCHHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIM C TIMOMOIIBIO TC€OMCTPUYCCKUX MOHSATHH U BCJIMYHH, pPCIIATh

CBA3aHHLIC C HUMH ITPAKTUYCCKUE 3a1a4n
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOMAAb (QUTYPHI, 00BEM QUTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOI'OrpaHHuK, C€YCHHEC MHOI'OIpaHHHUKA,
Ky0, TmMapajjienenumes,, Mpu3Ma, OupaMuaa, (urypa M TOBEPXHOCTh
BpallieHus1, IWINHAP, KOHYyC, Imap, cdepa, miomanb chepsl, IMI0maab
MOBEPXHOCTH MHUPAMUABI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoda,
NPSAMOYTOJIBHOTO MapajulelienuIiea, MTUPaMUIbl, IPU3MBL, UWIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca W IWIMHAPA,

nmapaiuiCJIbHbIC OCHU HWJIM OCHOBAHUKO, CCUCHUC TIIapa, IUIOCKOCTb,




Kacaromasics chepbl, LUWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOIpaHHHUKa, M300pakaTh MHOTOTPAaHHUKH, (DUTYPBI U TOBEPXHOCTH
BpalEHUs, UX CEUYEHHUS, B TOM YHCIIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSITh CBOWCTBA I'€OMETPHUYECKUX (UTYp, CaMOCTOSATEIBHO
(dbopMyIHpoBaTh ONpeeeHUs] U3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE MPOBOJAUTH Kiaccuuxamuio ¢Guryp 1o
pa3IMYHBIM TMpPU3HAKAM, BBIMNOJIHATE HEOOXOJUMbIEC JOMOJHUTEIbHbBIE

MIOCTPOECHHUS
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YMeHne onepupoBaTh IOHSATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbIA TIepEeHOC, CUMMETPHsSI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MoA0OMs, T™OA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE W IMOA0OHBIE (UTYpPHL, B TOM YHCJIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; MCII0JIb30BaTh TCOMETPHUCCKUE OTHOIICHUS TIPU
pelIeHNH 3a/la4; HAXOAWTh T'€OMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJ,
I0Iab, 00BEM) IPU PEUICHUN 3a7ad U3 JAPYIHX y4eOHBIX MPEIMETOB U
U3 peabHOW JKU3HH, YMCHHE BBIYHCIIATH T'COMETPUYCCKUE BEITHMYMHBI
(nmHA, yroij, MJOMAAb, OOBEM, IUIOIIAAP MOBEPXHOCTH), HCIIONB3YS
u3yueHHbIe (HOPMYJBI M METOJbI, B TOM YHCIIC: IJIONIAJh MMOBEPXHOCTU
MUPaMUJIBI, TIPU3MBI, KOHYCA, IUINHIpPA, IUIOMAaab cepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO TapajuleNienunea, MUPAMUJIbL, MPHU3MBI, LWIMHIPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (I)I/Il"yp
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VYMmenne OIICPpHUPOBATHL IMOHATHUAMMU: HNPAMOYIOJIbHAA CHUCTEMA KOOpPJAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpa HA YHUCIO, pa3IOKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TMPOU3BEJCHHUE, BEKTOPHOE IPOM3BEICHHUE, YTOJl MEXIy
BCKTOpaMH; YMCHHUC HCIIOJb30BATH BeKTOpHBIﬁ u KOOp)IHHaTHBIfI METOJ

AJId pCICHUSA TCOMETPUUCCKUX 3aa4d U 3aJia4 JPYyrux y‘Ie6HBIX npeaMETOB
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YMmenue BBI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
3HAYUMOCTH MATEMATUKW B HU3YUYCHHUU TPUPOJHBIX H O6HI€CTB€HHBIX
IponecCoB U HBJ'ICHPIﬁ; YMCHHC pacClloO3HaBaTh TMPOSBJIICHUC 3aKOHOB
MaTE€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTL ITPUMEPBI MAaTEMATUICCKUX

OTKPBITHUHA POCCUMCKOM U MUPOBOM MaTeMaTHUECKOU HAyKU




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna u BBIYUCIICHUS
11 HatypanbHble u nensle yncina. [Ipu3Haku JeTuMOCTH LHEIbIX Yncel
19 Pamonanbupie  uncna. OOBIKHOBEHHBIE U JICCATHYHBIC JIpoOW, IPOLIEHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernieckuii KOpeHb HaTypalbHOU creneHu. [leiicTBust ¢ apudMeTndecKumMu
' KOPHSIMU HaTypaJlbHOW CTENEHU
14 Crenens ¢ 1enbM nokazateneM. CTENeHb ¢ pallMOHANIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapu¢m yucina. JlecaTHUHBIC U HATYPAIbHBIE JTOTapUPMBI
JleiicTBuTenbHble  uyuchaa. ApudmeTndyeckue omnepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpubnmkEéHHbIe BBIYMCICHUS, IPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
19 KomriekcHbie urcna
2 VpaBHEHUS 1 HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHble U TorapuMUIecKue ypaBHEHUs
2.5 Lenbie u poOHO-palMOHATIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudmMUyecKrie HepaBeHCTBa
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
211 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. OnpeenuTeNb MaTPULIbI
3 OyHkIMK U rpaduKu




OyHKIUA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢yHkimu. B3zammHO 0OpaTHBIC

3 ¢bynkuuu. YétHbie u HeuéTHbIe pyHKuMU. [leproanueckue GyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkuuu. Hymum ¢yHkuumn.
3.2 [IpoMexXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl U1 MUHHEMYMBbI (yHKiud. HauOomnblnee W HavMeHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKIUS ¢ HaTypaJbHbIM M LeJdbIM Ioka3ateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0ii cTerneHu
3.4 Tpuronomerpuueckne QpyHKIIUN, UX CBOWCTBA U TpadhuKu
3.5 [TokazaTenbHas u morapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. Acumnrorel rpaduxkoB  Qynkuuii. CpoiicTBa  (pyHKIWMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [1OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccun. Gopmysa ClI0XKHbBIX IPOLEHTOB
4 Hadana maremaTiueckoro aHammsa
41 [IpousBoanas Gpynkun. [Ipon3BoaHbIE SIeMEHTAPHBIX (YHKIUI
[IpumeHeHne TPOU3BOAHOW K HCCIENOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxeHne HanOOJbIIero ¥ HaMMEHBIIETO 3HAYeHHUS (YHKIUU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOruKa
5.1 MHOXeCcTBO, Onepali HaJl MHOKecTBaMu. Jlmarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 Ceomerpust
7.1 ®urypsl Ha IOCKOCTH
7.2 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena n TOBEPXHOCTH BpallleHUs
75 KoopauHats! 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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