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INOACHUTEJIBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W cTaTUCTHKa» YrIyOJEHHOTO YpPOBHSA
SBIIICTCS. TMPOJOJDKCHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Ui (OpMUPOBaHUS y OOYyYAIOIIMXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YYCHUS CIy4aWHBIX COOBITHH, BEMWYMH W TpolieccoB. [lpm m3ydeHunm Kypca
oOoramaroTcsi MPEACTaBICHUS OOydyalolUXCcs O METOoJaX HCCIEIOBaHHUs
U3MEHYMBOIO MHUpPA, pa3BUBACTCSl IOHMMAaHUE 3HAYUMOCTH U  OOLIHOCTH
MaTeMaTUYECKUX METOJOB IIO3HAHUA KaK HEOTHEMJIEMON YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaKHBIX IPUMEpPAX, CIOKETbl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0ydarommxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUIS ~ ONUCAHUS  aHTPONOMETPUYECKUX M JIeMOrpaduMuecKMX  BEJIUYMH,
HOTPEIIHOCTE B pAa3JIMYHBIE pPOJA M3MEPEHUsX, JUIMTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIseTcsS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHEUUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CIIELIMAIBHOCTEM, HO TaKXe COLMAIbHBIX U IICUXOJOTHYECKUX, IOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. L[eHTpalbHYI0 4YacThb y4eOHOro Kypca 3aHUMAaeT
00CyXXJIeHHE 3aKOHAa OOJbIIMX 4YHCeNl — (PYHIAMEHTAIBHOIO 3aKOHAa IPHUPOJBI,
UMEIOLIET0 MaTeEMaTHYECKY0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BeposiTHOCT, M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coziepkaresibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISl TOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Copnepxxanue nuHuM «CrydaiiHble COOBITHUSI M BEPOSTHOCTH»  CIIYKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPENICTABICHUNA O paCHpeleNICHUU BEPOSTHOCTEH
MEKly 3HAYCHHUAMH CIIy4aMHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOM COIEPKATEIBHON
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JIMHUY 3aHUMAET U3yUYeHUE F€OMETPUUYECKOT0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOraMU — IMOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacrpeieieHUsIMH.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIyYaWHBIMH BEJIMYMHAMH |
pacmpesieieHUus MU, aKIEHTUPYIOT BHUMaHHE OOYy4aloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBbIX SBJIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHE YENSIeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeIeICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE H3YYECHHE CBSI3U
MEXIy CIy4yailHbIMH BEJIMYMHAMH U OIKCAaHUE OSTOM CBA3HM C TOMOIIBIO
kKod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJiep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3yUYCHHYIO Ha YPOBHE
OCHOBHOro 0O0I1Iero o0pa3oBaHusi, U BO MHOTOM OIMPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMUTEILHOM YpPOBHE — TMOCJIEAOBATEIbHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIONIMKN XapakTep U
SBIISIETCSl aKTYaJbHBIM ISl OyIylIMX aOUTypHEHTOB, MOCTYMAOIINX HA y4eOHBIC
CTHCIMAFHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, TICUXOJIOTHEH U
yIPaBJICHUEM.

Ha wusydenue yueOHOro Kypca «BeposTHOCTP W CTaTUCTHKa» Ha
yIiyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTB)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0/bl). BeposITHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTh U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIUHEHUE, TPOTHUBOIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcriepuMmenTa. Gopmyia nmosHoUM BeposTHOCTH. DopMmyna barieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciydaiiHbli ONBIT (MCOBITAHKE), YCIIeX U Heyaadya. HesaBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3zaBUCHMBIX HchbITaHUNH bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuvaitHags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaMU. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMecCTHOE pachpenesieHue JBYX CIy4YalHbIX BenWuuH. HeszaBucumeie
CIIydyallHble BEJIMYUHBL.MAaTeMaTH4eCcKOoe OXHUJIAHUE CIy4YalHOW  BEJIUYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHmue, JoTepes). MaTemaTHUecKoe OXXHIaHWE OWHAPHOW CIIydaitHOM
BEJIMUMHBI. MaremMaTHU4ecKoe  OXUJAHUE CYMMBbI  CJIyYallHbIX  BEJIMYMH.
MaremaTtnueckoe OKUJaHUE rEOMETPUYECKOTO 151 OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMYMHBL. MaTeMaTruieckoe
OXXMJAHUE TIPOU3BEICHUS W JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.



11 KIIACC

HepaBenctBo YeObiméBa. Teopema UeoOniméa. Teopema bepuymnu. 3akon
OonplIMX  4yuceln.  BbpIOOpouHBI  MeTOA — HcclenoBaHuil.  Bwribopounbie
XapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEIEIICHAN.

HenpeppiBHble cnydaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOe pacnpenesieHHe UM €ro CBOMCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PacCIpEeACIICHUIO. 3a1auu, IPUBOIAILINE K
HOPMaJIbHOMY  PACIPEAECIICHMUIO. OyHKIMA IIJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHus, PyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacrtpeneneHus. PyHKIUSA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCTIPEIECIICHHUS.

[TocnenoBarenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgaud,
IIpUBOJSILIME K pacnpenenennto Ilyaccona.

KoBapuauust 1Byx ciaydaiiHblx BenuuuH. KoadduuueHnt nuHeiHON
koppenmsiuud. CoBMeCTHble  HAOMIOACHUS  JBYX  BEJIMYHMH. BBIOOpOUYHBIN
Kod(phULMEHT Koppenauuu. Paznuune Mexay JUHEUWHOW CBSI3bI0 U MPUYMHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPATOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTBH U CTATUCTHUKA» (YTJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTaHCKON HUIEHTUYHOCTH, YBAXKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (GU3NIecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpYXalomel cpefpl, IUIAHWPOBAaHUE TIOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OONIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;



BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHAHTOB  pEUICHHS, BHIOMpaTh HamOoJee MOAXOMAIIMH ¢ y4eToM
CaMOCTOSITENTLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue AeMCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodIiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICI0BAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
IPOBENEHHOTO  HAOIOJIEHUs, MCCIEIOBAaHUSA, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOpPMAINH, TAaHHBIX, HEOOXOIUMBIX NJii OTBETA Ha
BOIIPOC U JIJISl PELLICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHbopMaIuu o CaMOCTOSITEIIEHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3pCHI/I$I B
YCTHLIX U IMMHMCBMCHHBIX TCEKCTaX, AaBaTh ITOSICHCHUHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJI¢ OOCYXJICHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACH, HAICICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIATH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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MPEACTABIIATh PE3yJbTaThl PEIICHUs 33Jla4M, SKCIIEPUMEHTA, UCCIEA0BaHus,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (PopMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pElIeHUs ¢
y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crioco0aMu CaMOINIPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIIeHHUs
MaTeMaTU4YECKOU 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eITEIbHOCTD:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIAUBUIYTHHOU
paboThl mpu pemeHun y4eOHbIX 3a7ad, NPUHUMATh I€JIb COBMECTHOU
NeSATEebHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAH[IbI, OLICHHBAThH
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOpMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss Hay4uTcs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBI3HBIN Tpad,
nyTh B Tpade, 1emnb, UK, IEPEeBO, CTEMECHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
HKCIIEPUMEHTA;



CBOOOJTHO OMEPUPOBATH MOHATUAMM: CIYYaHBIA HSKCIEPUMEHT (OIbIT),
clly4ailHoe COOBITHE, dJIEMEHTapHOE ClydyailHOe COObITHE (PJIIEMEHTapHBIN UCXO/)
CIIy4ailHOrO  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITHMM B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaXOAUTh U (POPMYITHPOBATH COOBITUA: MEpPECeUeHUE, 0OObETMHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY, HCIIOJIB30BATh JAHArpaMMbl
Dlinepa, KOOPJIMHATHYIO TPSMYIO JIJIsl PEIlIeHUs 3ajlay, Moib30BaThbes (Hopmysoit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  TOHATUSAMM:  YCIOBHAs  BEPOSATHOCTb,  YMHOXCHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYYallHOIO JKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (OPMYNY TMOJHOW BEPOSITHOCTH, (OpMYITy
baiieca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (popMyIie U
10 OPTaHU3alUU CIyYaTHOTO SKCIIEPUMEHTA;

OPUMEHATh M3yYeHHble KOMOMHATOpHBIE (QOPMYJBbl JJs MNEPEUUCICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4yallHOTO OIbITa, PELIECHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucblTaHue), yclex M HeyJada, HE3aBUCHMbIE HCHBITAHUS, CEpUsl HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 TEPBOro ycrexa, B
CEepUM UCTIBITAaHUN bepHyJIM, B OMBITE, CBSI3aHHOM CO CIyYalHBIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATH MOHATHSIMU: CIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrnpeieiieHus, OuHapHas CciydailHasi BeJIMYWHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpesiesiCHUE;

OIEPUPOBATH IOHATUSAMU: COBMECTHOE paCIpPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIy4YalHBIX
BEJIMYMH JUISl BBIACICHUS PACHPEACIICHUS KaXXIO0M BEIUYUHBI, OIPENCICHUS
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEMaTUYECKOI0 OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneieHus), IPUMEHSITh
CBOMCTBA MAaTEMaTH4YECKOIO0 OXMIAHUA IIpM PELIEHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUAaHe OMHOMUAIBHOTO U T€OMETPUYECKOr0 pacupeieIeHI;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeniesieHHs) NPU PELIEHUU 3a/1ad, BBIUKCIATH AUCHEPCHIO M CTaHIAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeeIeHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTePUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM

10



xapakTepucTukaMm. OLIEHUBAaTh BEPOATHOCTU COOBITUH U MPOBEPATH MPOCTEUIINE
CTaTUCTHYECKUE TUMOTE3b, TOJIb3YSACh U3yUYCHHBIMH paclpeIeICHUIMU;
OpUBOAUTH  TPUMEpPbl  337ay, NPUBOIANIMX K  IOKA3aTeIbHOMY
paclpelieNieHuIo, 3agad, MPUBOISAIIMX K HOPMalIbHOMY paclpeeseHHUIO.
OmnepupoBaTh NOHATUAMU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH TIOKA3aTEIbHOTO
pacnpenesnenus, QyHKIHS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO PacIpeesieHus,
(GyHKIMSA TJIOTHOCTH M CBOMCTBA HOPMAJbHOTO pAaCHpeesIeHUs ;0peaesiaTh
KO3 GUITUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KOI(DPHUIIMEHT KOPPEISIHIH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

DJIEMEHTHI TEOPUH
rpagoB

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Crny4daiiHble OTIBITHI,
CIIy4aifHbIE COOBITHUS U
BEPOSITHOCTH COOBITHI

Oneparuu Haj
MHOKECTBAMHU U
coObrTusiMu. CrioskeHue
Y YMHOXCHHE
BEPOATHOCTEH.
YcnoBHas BEpOATHOCTb.
HezaBucumebie coObITHS

DneMeHTbI
KOMOWHATOPHUKH

Cepun
IMOCJIEIOBATCILHBIX
ucneITanui. VcripITanus
bepuymu. CryqaitHbii
BBIOOD U3 KOHEUHOM
COBOKYITHOCTH

CrnydaiiHple BETUYUHBI U
pacripenieneHus

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

14

34
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11 KIIACC

Ne
n/n

HanmenoBanue
pa3iesioB U TeM
MPOrpamMmbl

3aKoH OOIBIIMX YHCET

KoanuecTBo 4acoB

Bcero

KonTpoabubie IIpakTuueckue
padoThI padoThI

DJIEKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

DIIEMEHTHI
MaTeEMaTUYECKON
CTAaTUCTHUKU

HenpepriBHbie
CIIy4aifHbIe BEIMYMHBI
(pactipenernenusi),
[I0Ka3aTeIbHOE U
HOPMaJIbHOE
pacnpenenenus

Pacnpenenenue
IIyaccona

CBsi3b MEXIY
CIIy4yallHbIMU
BEJIMYMHAMU

O06o0061IEHNE U

cUucTEeMaTH3alus
3HaAHUHI

11

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KoauuecTBO 4acoB

Ne
Kontpoanr  IIpakTnuec
n/ Tema ypoka P P
I Bcero HBIE KHe
padoThI padoTshI

Jara
usyude
HUS

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBareJib
HbIe pecypchl

['pad, cBs3HBI rpad,
MPEJCTABICHUE 3a/1a4H C 1
OMOIIIbI0 Tpada

CreneHb (BaJICHTHOCTB)

BepiuHbL. [1yTh B rpade. 1
Ilenu v UKL

['padbl Ha ITOCKOCTH.
JepeBo ciydaifHOTO 1
JKCIIEPUMEHTA

CnyualiHble SKCIIEPUMEHTHI
(OTIBITHI) U CITy4aiiHbIE
COOBITHSI. DIIEeMEHTapHbIE
COOBITHS (MCXOIBI)

BeposiTHOCTE CiiyyaliHOTO
coObITusl. BepositHocTH
COOBITHH B OTBITAX C
PaBHOBO3MOYKHBIMHU
3JIEMEHTapPHBIMU
COOBITHSMU

BeposiTHOCTE ciiyyaliHOTO
coObITus. BepostHOoCcTH
COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMU
DIIEMEHTapHBIMU
COOBITUSMU

[lepeceuenne, oObeAnHEHNE
MHOYECTB U COOBITHIA,
IIPOTUBOIOJIOXKHBIE 1
coObITus. Popmyna

CJIO’KEHHUSI BEPOSTHOCTEN

VYcnoBHas BEPOSTHOCTD.
YMHOXKEHUE BEPOSTHOCTEM.
®dopMyna yCI0BHOU
BEPOSITHOCTU

VYcnoBHas BEPOSTHOCTD.

YMHOXKEHUE BEPOSTHOCTEM. 1
®dopMyna yCia0BHOU

14




BEPOSATHOCTH

10

dopmyiia MOJHOU
BEPOATHOCTH

11

®opmyna baiieca.
HeszaBucumsble coObITHS

12

13

14

KomMb6unaTopHoe npaBuiio
ymMHOeHus. [lepecranoBku
U paxTopHuan

Yuciio coueTaHui.
Tpeyronpuuk [Tackans

®opmya bunoma HeroTona

15

16

Kontponbnas pabora Nel:
"I"'padsl, BeposSTHOCTH,
MHOXECTBa,
KoMOuHaTopuka'

bunapHbIi ciyyaiiHbIi
OIBIT (UCIIBITAHUE), YCIIEX U
Heynava. HezaBucrumpie
ucnelitanus. Cepust
HE3aBUCHUMBbIX UCIIBITAHUN
JI0 [IEpBOrO ycrexa

17

18

19

Cepust HE3aBUCUMBIX
WCTIBITAHUH 1O IEPBOTO
ycnexa

Cepust HE3aBUCUMBIX
ucneiTaHui bepnyinmn
CrnyualiHblii BEIOOD U3
KOHEYHON COBOKYITHOCTH

20

21

22

23

24

[IpakTuueckas pabora c
HCIIOJIb30BaHUEM
AJIIEKTPOHHBIX TAOJHUIL

Crny4aiiHasi BeIMYMHA.
Pacnipenenenue
BeposATHOCTEN. J[narpamma
pacnpeneneHus

Onepanuu HaJ CIIy4ailHbIMU
BenuuuHamu. [Tpumepst
pacnpenenenuii. bunapnas
Cly4daiiHasi BeJIMYMHA
I'eomerpuueckoe
pacrpeneneHue.
bunomMmansHOe
pacnpenenenie

MareMaTH4ecKoe OKUJaHue

15




CIIy4ailHON BEJINYMHBI.
CoBMmecTHOE
pacnpeneieHue aByX
CIIy4alHbIX BEJINYUH

25

HesaBucumsle cinyyaiinbie
BennuuHbl. CBOMCTBA
MaTEeMaTHYECKOTO
OKUJIaHUSI.
Matematuueckoe 0Xu1aHNe
OWMHApHOU cIydaliHON
BEJIMYUHBI

26

Marematuueckoe 0XuJIaHue
F€OMETPUUYECKOr0 U
OMHOMUATBLHOTO
pacrpeaeneHuit

27

28

29

30

31

32

33

Jucnepcus u ctaHapTHOE
OTKJIOHCHHE

Jucnepcus GuHapHOI
CIIy4yallHOH BEJIMYUHBI.
CaolicTBa aucnepcuu

MaremaTrueckoe OXUJIaHue
MPOU3BEICHUS U AUCTICPCHS
CYMMBI HE3aBUCHUMBIX
CIIyYalHBIX BETUYUH

Jucnepcust OMHOMUATBHOTO
pacupeneneHus.
[TpakTrueckas padoTa ¢
HCIIOJIb30BaHUEM
AJIIEKTPOHHBIX TaOJIHUIL

Jucnepcus U craHAapTHOE
OTKJIOHEHHE
TEOMETPUUYECKOTO
pacnpeneneHusl. .
[IpakTuueckas pabora c
HCII0JIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

KonTponbhast paborta No2:
"UcneiTanus beprymnm.
Crnyyaiinble BETMYUHBI U
pacnpeneneHus"

34

0O0001eHne n
cUCTeMaTHu3anus 3HaHUHU
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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11 KIIACC

Ne
n/ Tema ypoka
n

KoanuecTBo 4acoB

KonTpoanb
Bcero HbIE

padoThI

IIpakTuyec
KHe
padoThI

Jlara
usyue
HUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchl

Hepasencto UeOrnIena.
Teopema YeOriena.
Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Hepasencto YUeOrnIena.
Teopema YeOrIiena.
Teopema bepuymiu. 3akon
OOJIBIINX YHCET
Hepasencto UeObImiena.
Teopema YeOrImiena.
Teopema bepnymiu. 3akon
OOJIBIINX YHCET

Br16opounbIii MeTO
HUCCIIEIOBAHUU

[IpakTuueckas pabora c
WCTIOJIb30BaHUEM
ANIEKTPOHHBIX TaOJIUI]

I'enepanbpHas
COBOKYITHOCTb U
cllydaiiHas BBIOOpKaA.
3HAKOMCTBO C
BbIOOPOYHBIMU
XapaKTepUCTUKAMHU.
OueHka cpeHero u
JMCTIEPCUU TeHEPaTbHOM
COBOKYITHOCTH C IIOMOIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHK

I'enepanpHas
COBOKYITHOCTb U
cllydaiiHas BBIOOpKaA.
3HAaKOMCTBO C
BBIOOPOYHBIMU
XapaKTePUCTHKAMH.
OueHka cpeHero u
JMCTIEPCUU TeHEPATbHOM
COBOKYITHOCTH C ITOMOIIIBIO
BBIOOPOYHBIX
XapaKTEPUCTHK

18



OuenuBanue
BEPOSTHOCTEH COOBITHII 11O
BEIOOpPKE

Craructuueckas TUIIOTE3A.
[IpoBepka mpocTernmumx
TUIIOTE3 C TIOMOLIBIO
CBOMCTB U3yYEHHBIX
pacrpeeneHuin

10

Craructuueckas TUIIOTE3A.
[IpoBepka mpocTenmumx
TUIIOTE3 C TIOMOLIBIO
CBOMCTB U3yYEHHBIX
pacrpeeneHunin

11

12

13

14

15

16

17

[IpakTrueckas padoTa ¢
HUCII0JIb30BaHUEM
AJIEKTPOHHBIX TAOJIHIL

[Ipumepsl HeMTpephIBHBIX
CIIy4aifHbIX BEJTUYHH.
OyHKIHS TIIOTHOCTH
BEPOSITHOCTH

PaBnomepHOE
pacnpenenenue. [Ipumepsl
3a/1a4, IPUBOASIINX K
MOKa3aTeJIbHOMY H K
HOPMaJIbBHOMY
pacrpeneneHusIM

OyHKIUS MTIOTHOCTH
BEPOSTHOCTH
MOKa3aTeIbHOTO
pacrnpeieneHust

CDYHKI_II/ISI IJIOTHOCTH
BEPOATHOCTU HOPMAJIBHOT'O
pacnpeaciiCHu-d

IlocnenoBarenbHOCTH
OJIMHOYHBIX HE3aBUCHMBIX
coObITHil. [Tpumep 3agaun,
IIPUBOIALIEH K
pactpenenenuro Ilyaccona
[IpakTuueckas pabota c
HCII0JIb30BAHUEM
AJIEKTPOHHBIX TAOIHUI]

18

KoBapnanus nByx
CIIyYaiHBIX BEJIMYHH.
Koaddunuent
KOppEsLun

19




19

CoBMecTHbBIE HAOIIOACHUS
JIBYX BETHYUH

20

21

Br16opounbrii
K02 (D PUIUEHT KOppeIAun

Paznuuue mexny
JIMHEHHOM CBS3BIO U
MPUIUHHO-CIIECTBEHHON
CBSI3BIO

22

23

24

25

26

JInnelinas perpeccus

[IpakTnueckas padbota ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHII

[IpencrarneHue TaHHBIX C
IOMOIILI0 TaOJIHI] U
JTUarpaMm, onucaTenbHas
CTaTUCTHKA

OMBITHI C
PaBHOBO3MOKHBIMHU
3JIeMEHTapPHBIMU
COOBITUSIMHU

Briuuncienue

BEpPOSITHOCTEH COOBITHI C
puUMeHeHneM (hopMyI

27

28

Beruucnenune
BEPOSITHOCTEHN COOBITHH C
pUMEHEHHEM
rpadMuecKux METOJIOB:
KOOp/AMHATHAs psMas,
JIepeBo, AUarpamma
Olinepa

CryyaiiHble BEJIMYMHBI U
pacripesieieHus

29

MaremMmatudeckoe
OXXHUJAHUE CITYYatHON
BEJINYNHDI

30

31

32

Marematudeckoe
OXXHUJaHUE CIyYailHON
BEJINYNHBI

KonTponpHas padora:
"BeposiTHOCTD 1
cTaTucTHKA"

Brruuncienue

BEPOSTHOCTEH COOBITHII C
puMeHeHneM (HopMyI U
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rpaduUecKux METOI0B

Brruucnenune
33 BEpPOSITHOCTEH COOBITHH C
npuMeHeHueM GopmyI u

rpaduUecKux METOI0B

Cityyalinble BEJIMYUHBI U
pacrpeiesieHus.

34 MaremaTuueckoe
OXXHMJaHUE CIy4daitHOMN
BCJIINYUHBI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 YuTaTh U CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpefHee  apudmMeTHueckoe,  MeAHMaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAaUEHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U CIydaiiHOe
coObITHE, 3JEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOJ) CIIy4aiiHOTO
6.3 ONbITA; HAXOAUTh BEPOSATHOCTH B ONbITAX C PABHOBO3MOXHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh H CPAaBHUBATh BEPOSATHOCTH COOBITHI B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MEpeceuyeHUue H OO0bEeIUHEHUE
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' 10JIb30BAThCS JUarpammamu Jisepa u (GopMyIioi CI0KEHHs BEpOSTHOCTEN
MIpY PEUICHUH 3a7a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTb BEPOSTHOCTU C ITOMOLIBIO IIPABWIA YMHOXKEHUS, C ITOMOLIBIO
JiepeBa CIIy4alHOrO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 WCIIBITAaHUH, yCIieX M HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITUN B CEpUU
' HE3aBHCUMBIX HCIIBITAHUN 1O TEPBOr0 ycrexa, HaXOAUThb BEPOSATHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaThb  MOHATUSIMU:  CiIydailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEM, TarpaMma pacrpeaeeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTUYMHBITIO

pacnpeaciiCHUIO Ujin € IOMOLIbIO JUarpamMm
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OHepI/IpOBaTB INOHATHEM  MAaTCMAaTUYCCKOI'O OXXHAaHus, MNpUBOJUTH
IIPUMEPBI TOI'0, KaK IMPUMCHACTCA MAaTEMATUUYCCKOC OXHUAAHHUC cnyqaﬁHoﬁ

52 BEJIMYMHBI, HAXOJUThb MaTeMaTH4YeCKOe OXHUIaHHE [0  JaHHOMY
pacrnpeziesieHUIo

5.3 HmeTsb npencTaBieHne o0 3aKoHe OOJIbIINX YHCET

5.4 HmeTh npeacTaBiieHne 0 HOpMajibHOM pacrpeeieHuI
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

6.2

6.3

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudMeTudeckoe,
MeraHa, HauOOoJbIllee U HAUMEHBIIIEe 3HAYCHHUS, pa3Max, IUCIEPCHSI M CTaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aifHbIE OMBITBHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU

Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
coObItus. uarpammsl Diinepa. opmyra caoKeHus: BEpOSsTHOCTEN

6.4

VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
skcriepuMenTa. @opmysia nojHoM BeposTHOCTU. HezaBucumeblie cOOBITHS

6.5

6.6

KomOunaropHoe mpaBuno ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroTona

bunaphplii ciyuyaiiHblii ombIT (McCHbITaHuE), ycnex M Heynaya. HesaBucumble

HUCIIbITAHHA. CepI/ISI HE3aBUCHUMBIX HCIBITAHUM 110 MepBoOro  ycriexa. CepI/IH
HE3aBUCHMBIX HCITBITAHUN BepHy.]'IJ'II/I

6.7

CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpenenieHus.
[Tpumeps! pacnpeieieHnid, B TOM YHCIie TeOMEeTpUIeckoer OMHOMHUAIBHOE

11 KIIACC

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXHUIAAHUE,
JUCIIEPCHUS U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpuMEHEHHsT MaTeMaTHYECKOTO
OXKHMJaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEAHEBHOM XW3HU. MaremaTtnueckoe
OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTreMaTn4ecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YHUCENl M €ro pojib B Hayke, MpHUpoje U olmiecTBe. BriOOpoUHBbIit
METOJ UCCIIEJOBaHUN

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX  BeJWYnH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOpMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJIbHOM pacIpeieleHun
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IHPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenne MerogamMm J0Ka3aTesNbCTB, aIrOPUTMAMU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOM WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/1ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJCHUN; YMEHHE  OIEpUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIIOCOOAMM; MCHOIb30BaTh Ipadbl Mpu

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHATHUAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHB C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAIbHOW CTETICHH, CTCTICHD C
palroHaIbHBIM TOKa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKAa3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBA HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCIIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITNI 00N
JIeNnuTeNh W HauMEHbliee oOlee KpaTHOe, anroputMm EBkmuaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3JIMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHAThH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEeHsSMH W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palioOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEPUPOBATH  TOHATHUSMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYeCKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYppPEeHTHBIX (hOpMyJI; yMEHUE ONEepUPOBATh MOHATHIMH: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpauyeckas); yMeTb
IPOU3BOUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHHSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBAThH
HNOHATUSMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTApU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBKO Pa3JIMYHbIX IPUEMOB; pPEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIUH, KCTpeMyM (yHKLIHM, HauOoJblllee U HAaWMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUHMOTOTHI Tpaduka
¢GyHKIMM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, TIepBooOpa3Has, ONpeaAeIEHHbIH
MHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHUE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUIMH, HAXOOUTh ypaBHEHUE KacaTellbHOM K rpaduky
(GyHKLIMU; YMEHHME HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIEJOBaHMS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKICHWS HAWIydLIEro

pe€UiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COOHWAJIBHO-3KOHOMHYECKHUX H
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bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U O0BEMBI (PUTYp C MTOMOIILIO
UHTETpaia; MPHUBOAHUTH TPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIIbI0 T PEpeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
(GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3ydeHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4YeOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA M TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4M U3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEWHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKECHMSI, YPABHEHMs, HEPAaBEHCTBA U HX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIENO0BATh IIOJY4YEHHOE pELICHUE U
OLICHUBATh IPABAONOAOOHOCTh PE3YIbTATOB; YMEHHME MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLlKIo, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATH
MHQOpPMALMI0 C [OMOIIBIO TabmWIl W  JAuMarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM TIpaUUecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUueCcKu MCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiHOE
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COOBITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; yMEHHE BBIYHUCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TPaQHUUECKUX METOJIOB; IPHUMEHSTh
GOpMyIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpECIICHUE BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHWEe, IUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW  pacHpeACieHHS W  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN ISl pEICHUs 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0  TIEPeCTaHOBOK, OwmHOM  HbIOTOHa; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXITPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMBbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAy IpIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU IMPAKTHYCCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATHUSMU: IJIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesa, MNpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, LWIHHIpPA, O0BEM KyoOa,

NPSIMOYTOJIBHOTO  Mapajulefienuneaa, MNUpPaMHUAbl, MPU3MbI, IWIMHIPA,
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KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMsS KOHYyca M LMIMHIPA,
napajulellbHble OCH WJIM OCHOBAHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomaacs cdepbl, MUINHIPA, KOHYCa; yMEHHE CTPOUTH CEUCHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynupoBaTh onpeAeIeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B NPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (UTYpPBl, B TOM YHCJIEC B IPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUUYECKIE OTHOILICHHS TIPU
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECCKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JIPYTUX YUIeOHBIX MPEIMETOB U
U3 peaJbHOM KM3HM; YMEHHE BBIUHCIATH TI'€OMETPHUYECKUE BEIUYHHBI
(mHA, yroiy, IUIOMIAJh, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YS
u3ydyeHHble (QOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NPSMOYTOJIBHOTO TapajiieNienunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, [l1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12

13

VYmenune ONCpHUpOBATH MHOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, Pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJ MEXIy
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHBIﬁ )51 KOOpJII/IHaTHBII\/’I METO[

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB

YMeHne BRIOMpATh MOAXOMSIIAA METOT VTS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHHWI; yMEHWE paclo3HaBaTh IPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMATUUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTereHu. J{eHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cucCTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHIIEI
3 DyHKINUK U TpaPUKH

31




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKUMS C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (QYHKIHIA
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy Haj MHOKecTBamMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunaatel 1 BEKTOPHI

32




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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