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HOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTUKA» YTIYyOJIEHHOTO YPOBHS
SBJIICTCSI TIPOJIOJDKCHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca
yrayOn€HHOTO YPOBHS Ha YPOBHE CpeAaHEro oomero oopasoBanus. Y4eOHBIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y 0O0OYyHAIOUIUXCSl CTATUCTUYECKON KYJIBTYphI U
IMOHUMAaHHS POJIM TEOPUU BEPOSITHOCTEW KaK MATEMATHYECKOTO MHCTPYMEHTA IS
U3YYEHUS! CIy4alWHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
oOoramarwTcsi MNpPEJCTaBlIeHUs OO0YyYalolUXCsi O METOJaX  HUCCIIEIOBAHMS
W3MEHYMBOIO MHpa, pa3BUBACTCS TMOHUMAHHUE 3HAYUMOCTH U  OOIIHOCTH
MAaTEMATUYECKUX METOJOB IO3HAHMUS KaK HEOTHEMJIEMOW YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

Cognepkanue y4yeOHOTO Kypca HalpaBlI€eHO Ha 3aKperuieHUue 3HaHUU,
MOJIYYCHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha Pa3BUTHE MPEACTABICHUN O CIYyYalHBIX BEJIMYMHAX U B3aMMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX I[PUMEPAX, CIOKEThI KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JDKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HauOoJsiee yIOTPEOUTENBHBIX U O0IUX MAaTEMAaTUYECKUX MOJIENSAX, UCIOJIb3yEMBbIX
JUISL  OMHCAHUS ~ AHTPOTNIOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
MOTPEIIHOCTE B Ppa3jIUYHBbIE poOJia H3MEPEHUAX, JIMTEIBHOCTH O€30TKa3HOM
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIsSeTcS 0a30i i1 OCBOSCHHS BEPOSITHOCTHO-
CTATUCTUYECKUX METOJO0B, HEOOXOAUMBIX CIEIMATNCTAM HE TOJBKO WHXKEHEPHBIX
CIIELIMAJIBHOCTEN, HO TaKX€ COLMAIbHBIX M ICUXOJIOTUYECKUX, ITOCKOJIBbKY
COBpPEMEHHbBIC OOIICCTBEHHBIC HAYKU B 3HAUUTEIHLHON Mepe MCIOJB3YIOT amnmapar
aHanu3za OoNbIIMX JaHHBIX. [leHTpalbHYI0 4YacTh Y4e€OHOTrO Kypca 3aHHMaeT
oOCyXXJIeHHE 3aKOHAa OOJBIMNX 4YHucel — (YyHIAMEHTAIBHOTO 3aKOHa MPUPOJIHI,
MMEIOIIEro MaTeMaTUYeCKyr0 (hopMau3aIuio.

B cooTBeTcTBMM C yKa3aHHBIMH IETSIMA B CTPYKType YYeOHOro Kypca

«BeposiTHOCTP M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BbIAEIEHBI OCHOBHBIE
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coaepkaTenbhble TMHUU: «Ciy4aiiHble COOBITHS U BepOATHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEID.

[ToMHMMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKIIFOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOPUU MHOXKECTB, HEOOXOJUMBIC JIsi TOJHOLEHHOTO OCBOCHUS
MaTepuaia JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpPCOB.

Copnepxanve muHMM «CrnydaliHble COOBITHSI U BEPOSITHOCTU»  CITYXKUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesICHUU BEpPOSITHOCTEH
MEKly 3HAYCHHUSMH CIyYaHBIX BEJIUYHMH. Ba)KHYIO 4acTh B 3TOM CONEPKATEIBHOU
JVHUM 3aHUMAET U3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAJIBHOTO paclpeneIeHU U
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMUA CIIyYalHBIMA BEJIMYMHAMU H
pacnpeneNeHusIMUA, AaKUEHTUPYIOT BHHMaHUE OOYyYalolUXCS Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (yHKIMH. OCHOBHOE
BHHUMAaHME YAEJSIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PacIIpEECIICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W OINMCAaHUE H3TOM CBA3HM C IOMOIIBIO
Kod(pduleHTa KOPPEJSIMM UM €ro BBIOOPOYHOTO aHajiora. OJTU DJIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHU», U3yUYECHHYIO HAa YPOBHE
OCHOBHOr0 00I1Iero o0pa3oBaHusi, U BO MHOTOM OIMPAIOTCS Ha CBEICHUS W3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé ommH  a2meMeHT  coaepKaHus, KOTOpPBIM — NpEeIaraercs  Ha
O3HAKOMUTEJIBHOM YPOBHE — IIOCJIEAOBATENBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHM, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJMYECTBA TaKMX COOBITUH HOCUT Pa3BUBAIONIMKN XapakTep H
SBJISIETCS] AKTYaJIbHBIM ISl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH H

YIPaBICHUEM.



Ha wusydenue yueOHOTO Kypca «BeposTHOCT, W CTaTUCTHKa» Ha
yIIIyOJICHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 dac B

Henenmo), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COAEPKAHUE OBYUYEHUSA
10 KUIACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepmuHbL ['padsr Ha TTOCKOCTH. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIy4dailHble COOBITUSI. DIIEMEHTApHBIC
coObITUs (MCX0/bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTh U
BeposiTHOCTH ~ coObITuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydalHOTrO
skcniepumenTa. Gopmyna nosHou BepostHocTH. DPopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbIi ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BepodTrHoctel.  [uarpamma
pacrnpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIWYMHaAMU. buHapHas ciydaitHas
BeqnunHA. lIpumepsl pacnpeneneHuii, B TOM YHMCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE pacrpeesieHue ABYX CiydallHbIX BenuuuH. HeszaBucumele
CJIy4ailiHbIE€ BEJIMYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIIy4yalHOW BEJIMYMHBI (paclpenesiCHuUs ).
[IpuMepbl TPUMEHEHUSI MAaTEeMaTUYECKOrO0 OXKHUJAHWs (CTpaxoOBaHHUE, JOTEpes).

Marematnyeckoe OxupaHue OWHAPHOW CIy4alHOU BeNMWYWHBI. MaTemMaTtndeckoe
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OXKHMJIAHUE CYMMBbl  CIIy4allHbIX BEJIMYMH. MaTreMaThuueckoe  OXuJaHue
r€OMETPUYECKOT0 U OMHOMUAJILHOTO pacipeieICHUH.

Jucnepcus W CTaHAAPTHOE  OTKIOHEHUE  CIIYYaWHOM  BEJIMYHMHBI
(pactipenenenust). Jlucriepcust OMHAPHON CIy4yalHON BEIMYMHBL. MaTeMaTHIECKOEe
OKMJIAHUE TPOU3BEACHUS M JHUCHEPCUS CYMMbI HE3aBUCUMBIX CIyYalHBIX
BennunH.  [lucmepcuss W CTaHAApTHOE  OTKJIOHEHHME  OMHOMHUAILHOIO
pacnpenenenusa. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOTO
pacrpeeneHus.

HepasenctBo YeObiméBa. Teopema UeoOniména. Teopema bepuymnu. 3akoH
Oonpmmx  uucen.  BbpiOopouHbli  MeTO[ — uccienoBaHuil.  BribopouHble
xapakTepucTuku. ONeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 C MOMOIILIO U3YYEHHBIX paCTIpe/IeICHUM.

HenpepbiBHbIE ciyyaliHble BeJlW4YuHbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSITHOCTHA paclpeielicHus. PaBHOMEpHOE paclpeiesieHue W €ro CBOMCTBA.
3agauu, IpUBOAAIIME K TTOKA3aTEILHOMY PaclpeAesiCHUI0. 3a1auu, MPUBOIAIINE K
HOPMaJIbHOMY pacIpeieNICHHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTHU
MOKa3aTeJIbHOTO pacupeaesieHus, GyHKIUS MIOTHOCTA BEPOSITHOCTH HOPMAIbHOTO
pacnipeneneHus. OyHKIUS MIIOTHOCTH U CBOMCTBA HOPMAIIBHOT'O PACIIPEICIICHHUS.

ITocmenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajgauw,
MpUBOJAIIKE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydaiiHeix BenuduH. KodduimeHt auHEHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpOUYHBII
Kod(phUIMEHT Koppensanuu. Paznmuaue Mexay JTUHEHHOW CBS3bIO M NMPUYUHHO-

CJICICTBEHHOM CBs3b10. JIMHEHHas perpeccusi, METOl HAUMEHBIITUX KBaJpaToB.



HJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTBH U CTATUCTHUKA» (YTJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUS
JINYHOCTHBIE PE3YJIBTATBHI

1) rpamaIaHCKOro BOCIIMTAHMS

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoIEeAyp TPaKIAHCKOrO oOOIIecTBa (BBIOOPHI, OMPOCHI M JPYroe€), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
IPOLIJIOMY M HAaCTOAILIEMY POCCUHMCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUICKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKHh U JEATENbHOCThIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B

HHTCPECAx 3JO0POBOI'0 U 0e30macHoro 06pa3a ZKHU3HH, OTBCTCTBCHHOC OTHOIICHHEC K
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CBOEMY 370pPOBBIO (30POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U pean30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTU4eCKOMYy  OOpa3oBaHUI0O U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, TOHMUMAHUE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUCHTALIUS
Ha TPUMEHEHHE MATeMAaTHYeCKUMX 3HAHMM JUIsl pelieHus 3ajad B 00J1acTu
OKpY’Karolel cpelibl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPAaKTUKH, TOHUMAHHE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, JTaroB €&
pPa3BUTHA M 3HAYUMOCTH JUISI PA3BUTUS LHUBUIM3ALMH, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIICCTBJISAITh TPOEKTHYIO U HUCCIEIOBATEIBCKYIO JCSTEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue JeficTBUA:



BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTHYECKUX
OOBEKTOB, TIOHSATHH, OTHOLIEHUH MEXAYy TMOHATUSIMH, (POPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPeoOpa3OBBIBATh  CYXKJICHHUS:
YTBEPAUTEILHBIE U OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHSI
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOJBI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUA HWHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUI0, MHCHHCE,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTA, SIBICHHMS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOIOJMCHMS, HCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH

MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
IIPENATIOIOKEHNUS O €T0 PA3BUTHN B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BBIOMPATh MHPOPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIOB, aHAJIU3HPOBATH,
CUCTEMATHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(GopM npeaCcTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WLTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uH(popManuu () CaMOCTOSITEIIEHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXIEHUA C CYXKICHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

MIPEACTABIATh PE3YIbTAThl PEIICHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUICHUS C Y4€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:
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COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJ€Th HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa perieHus
MaTeMaTUYeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MIOHMMATh U KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJIUBUIYyalTbHOMN
paboThl MpU pelieHUd Y4YeOHBIX 3a7ad, MPUHUMATHL I1I€JIb COBMECTHOM
NeSATEebHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoBBIX Gopmax paboThl (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBIMIOJHATH CBOK 4YacTh pabOThHl U
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

MPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:
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cBOOOHO OMEpUpPOBaTh MOHATHAMH: Tpad, MIOCKUN rpad, CBSI3HBIN Tpad,
nyTh B rpade, Uemnb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
DKCIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHITUSMH: CIyYaWHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTApPHOE ClydyailHOe COObITHE (DJIIEMEHTAPHBIN UCXO/)
CIIy4alHOTO  OTbITa, HAXOJWUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (POPMYIHUPOBATH COOBITHUS: MepecedeHne, 00beIUHEHNE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOXKHOE JAHHOMY, HCIIOJIb30BaTh JAHATPAMMBI
Oinepa, KOOPJAMHATHYIO MPSIMYIO Ui PELIEHUs 3a/ay, M0JIb30BaThcs (HOpMyIoin
CJIOKEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH ABYX U TPEX CIy4YailHbIX COOBITHH;

ONEPUPOBATh  NOHATUAMM: YCIOBHAsi  BEPOSITHOCTh,  YMHOKECHHUE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOro HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYNY MOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pelieHuu 3aj1a4, ONpeaessaTh HE3aBUCUMOCTb COOBITHI IO opMyIie U
10 OPraHM3alUU CIyYaHOTO SKCIIEPUMEHTA;

OPUMEHATh W3y4YeHHble KOMOWHATOpHBIE (QOPMYJbl JJsl TNEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, PEUICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATHUSAMHU: OWHAPHBIA  CIydalHBIA  OIBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCUMbIE UCIBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOro ycrexa, B
cCepuu UCIbITaHUW BepHyJIu, B OMBITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

cBOOOHO OIEpPUPOBaTh MOHATUSAMU: CIy4ailHas BEJIWYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAuarpaMMma pachpefesieHus, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpuyecKoe, OMHOMUAIBLHOE paclpeiesieHuE.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:
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ONEPUPOBATH MOHATHUSIMHU: COBMECTHOE PACIPENICIICHUE ABYX CIIyYalHBIX
BEJIMYMH, UCIOJIH30BaTh TA0JIUILy COBMECTHOTO PAaCHpEeNICHUs] BYX CIydalHBIX
BEJIMYMH JUIS BBIJCIICHUS DPACIPEACIICHUS KaXIOW BEJIMYUHBI, OMNPEACICHUS
HE3aBUCHUMOCTH CITyYalHBIX BEJINYKH;

CBOOOJ/IHO OIEPUPOBATH MOHATHEM MATEMaTHYECKOTO OXHJAHUs CIydaiHOM
BEJIMYMHBI (pacrpeesieHus), MPUMEHITh CBOMCTBA MATEMAaTUUYECKOTO OXXHUIAaHUs
IIPU PEIICHUH 3aJ1ay, BBIUUCIISITh MAaTEeMAaTHUYECKOE OXKHUJIaHHE OMHOMHAIBHOTO U
r€OMETPUUECKOTr0 pacipeICICHHUIA;

CBOOOJIHO OINEpPUPOBATH MOHSATHUAMH: JTUCIEPCUS], CTAHIAPTHOE OTKIOHEHHUE
CJIy4alHOM BEJWYUHBI, TPUMEHITh CBOWCTBA JUCHEPCHUM CIYYAWHOW BEJIMYHUHBI
(pacpeneneHus) NpU PEIICHUM 3aJay, BBIYUCISITH JUCIEPCUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeiesICHUH;

BBIYUCIISITh BBIOOPOYHBIC XapaKTEPUCTUKH T10 JTAHHOW BBIOOPKE M OLICHUBATh
XapaKTepUCTUKA TEHEPAIbHOW COBOKYIMHOCTH JI@HHBIX 110  BBIOOPOYHBIM
xapakTepucTukaM. OlLIEHUBAaTh BEPOATHOCTH COOBITHI M NMPOBEPATH MPOCTEHIIINE

CTAaTUCTHUYCCKHC T'MIIOTC3hI, ITOJIb3YACh N3YUCHHBIMU PACIIPCACICHUAMU.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosmn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (undposbie)
Ne i/ Konrpoabusie IIpakTuyeckue
MPorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 DneMeHTHI Teopuu TpadoB 3

CiydailHple  ONBITBIL,  CIIy4alHbIE

COOBITHS M BEPOATHOCTH COOBITUI

Onepaiuu  HaJg MHOXKECTBAMH U

COOBITHSIMHU. CnoxeHnue u
3 YMHOXEHHE BEPOSITHOCTEH. 5
YcioBHas BEPOSATHOCTb.

Hesasucumpie coObITHSA

4 DneMeHTh KOMOMHATOPUKU 4 1

Cepun MoCJeI0BaTEIbHBIX

ucnbiTanui. Mcneitanusa bepHyrum.
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CnyyaliHbpli BbBIOOp M3 KOHEYHOMU
COBOKYITHOCTH
Cnydaitnbie BEJIMYMHBI u

pacipcaciacHus

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

34
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11 KJIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabubsie IIpakruyeckue
NporpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
3aKoH OOJBIINX YHUCEI 5
DNEMEHTHI MaTEeMaTU4ECKON 6
CTaTUCTUKHU
HenpeppiBHbIe CIIy4JalHbIC
BEJTUYUHBI (pactipenenenus), A
NIOKa3aTeJIbHOE W HOPMAJIBHOE
pacnpeneneHus
Pacnpenenenue Ilyaccona 2
Cas13b MEXIY CIIly4ailHbIMU 5
BEJTMYMHAMU
O00011IEHME W CUCTEMATHU3aALUA 1 .

3HAHUH
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OBIIEE KOJIMYHECTBO YACOB IIO
[TPOT'PAMME

34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosmn4yecTBo yacos JJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrpoabubsie IIpakruyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesbHbIE
padoThI padoThI
pecypchbl
I'padp, cBsa3HBIE  Tpad,
1 MpeAcTaBlIeHue 3amadyu ¢ 1
MOMOIIIbIO Tpada
Crenenb (BaJIEHTHOCTB)
2 BepuinHbl. [lyte B rpade. 1
Llenu u UKIIBI
I'papsr  HA  mIOCKOCTH.
3 HepeBo ciaydaiiHoro 1
AKCIIEPUMEHTA
4 CiydailHple 3KCIIEpUMEHTHI .

(ombITBI) W CIOydailHbIE

19




COOBITHS. 3JI€M€HT3PHBI€

COOBITHS (MCXOIBI)

BeposTtHOoCTh  Cy4alHOTO
COOBITHS. BepositHocTH
COOBITUA B  ONBITax ¢
PAaBHOBO3MOXHBIMU
AJIIEeMEHTapHBIMU

COOBITUSIMH

BeposTtHOoCcTh  Cy4aliHOTO
COOBITHSI. Beposaraoctu
COOBITU B  ONBITax ¢
PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU

COOBITHSIMHA

ITepeceuenne, 0OBETUHCHHE
MHOXECTB W COOBITHH,
MIPOTUBOITOIOKHBIC

COOBITHSI. dopmyna

CIIOKCHUA BCpOHTHOCTCﬁ

20




YcnoBHas BCPOATHOCTD.

YMHOXKEHHE BEPOSTHOCTEM.

8

dopmyia YCIIOBHOM

BEPOSTHOCTHU

YcnoBHas BEPOSITHOCTb.
9 YMHOXKEHHE BEPOSATHOCTEM.

dopmyna YCIIOBHOMU

BEPOSATHOCTH

dopmyna MTOJTHOM
10

BEPOSATHOCTH

dopmyna baieca.
11

HezaBucumeblie coObITHS

KomOunaropHoe  mpaBuiio
12 ymMHOxeHus. IlepectaHOBKH

U (akTopuanl

Hucio COYETaHUM.
13

Tpeyronbauk Ilackans
14 ®opmyna ounoma HeroTona

21




Kontponbnast pabora Nel:

"I'padswr, BEPOSITHOCTH,
15

MHO>KECTBA,

KoMOMHaTOpUKa"

bunapHsblii CIIy4anHbIN

OMBIT (MCMBITAHUE), YCIEX U

Heypaya. He3aBucumele
16

UCIIBITaHMUS. Cepus

HE3aBUCUMBIX  UCHBITAHHUM

710 IIEPBOTO ycrexa

Cepus HE3aBUCHUMBIX
17 WCOBITAHUA 10 TEPBOrO

ycnexa

Cepus HE3aBUCHUMBIX
18

ucnbiTaHuil bepHymnu

CnyuyaitHplii  BBIOOp U3
19

KOHEYHOM COBOKYITHOCTH
20 [Ipaktuueckass pabota ¢

22




21

22

23

24

HCIIOJIb30BaHHUCM

AIIEKTPOHHBIX TAOJIHIY

Cny4vaitnas BEJIMYMHA.
Pacnipenenenue
BEpOSITHOCTEW. JInarpamma

pacripeeneHus

Onepannu Haj ClIy4YalHBIMHA
BEJIMYMHAMH. [Tpumepsbl
pacnpenenenuii. buHaphas
CIydailHasi BeJIMYnHa
I'eomerpuueckoe
pacrpeneneHue.
bunomnansHoOE

pacrpeneneHue

MaremaTHudeckoe OKHUIaHue

CIIy4anHOU BEJIMYMHBI.
CoBmecTHOE
pacnpeneneHue JIBYX

23




CJIY‘I&fIHI)IX BCJINYNH

25

HezaBucumeie  ciyvaiiHbie
BEJIMYHUHEIL. CBolicTBa
MaTEMaTHYECKOTO
0KHJJaHUS.
MartemMaTtiudeckoe OKHUIaHue
OuHapHOU CIIy4yalHOU

BCIIMYHMHBI

26

27

28

29

MartemaTtiudeckoe OKHIaHue
F€OMETPUYECKOTO u
OMHOMHAJILHOTO

pacnpeaeneHuit

Jlucnepcus ¥ CTaHAAPTHOE
OTKJIOHEHUE

Hucniepcus OuHapHOM
CIIy4anHOU BEJIMYMHBI.

CBoiicTBa IucCTIEpCHH

MaremaTudeckoe OKUIaHue

24




IMPOU3BCACHUA U JUCIICPCUA
CYMMBI HC3aBHCHUMBIX

CJIY‘I&fIHI)IX BCJINYNH

[IpakTtuueckass pabora ¢

30 HCIIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIUIIL
Jucnepcrsi OMHOMHUAIBHOTO
pacrnpeneneHusl.

31 [IpakTuueckas pabora cC
HCITOJTB30BaHUEM
AIIEKTPOHHBIX TAOJIHIY
O0600611eHne U

32
CUCTEMaTH3aIMs 3HAHUN
KontponbHast paGora Neo2:
"UcnbiTanus bepuymm.

33
CrnydaliHple BEJIMYUHBI U
pacnpenaeneHus"

34 O0o001IeHne 51

25




CHUCTCMAaTHU3al A 3HAHUU

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

34

26




11 KJIACC

Teopema bepnymm. 3akoH

OOJIBIIINX YHCEJT

27

KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbnbie IIpakTuueckue
n/n Bceero H3yuyeHuss o00pa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Hepasencrtso YeOnI1eBa.
Teopema YeOnbI111€Ba.
1
Teopema bepnymm. 3akon
OOJBIINX YUCE
HepaseHncTBo YeOrImiena.
Teopema YeOnbI111eBa.
1
Teopema bepHymnu. 3akoH
OOJBIINX YUCE
HepaBeHncTtBo YeOrImiena.
3 Teopema YeOrbI111eBa.
1




Bri0opouHnbIit METO/T
HCCIICIOBAHUM
[Ipaktnueckass pabora ¢
HCITOJIb30BaHUEM

QJICKTPOHHBIX Ta6J'II/ILI

['eHepanbHasi COBOKYITHOCTH
W clydailHas ~ BBIOOpKA.
3HaKOMCTBO C BHIOOPOYHBIMU
xapakrepuctukamu. OrleHka
CpeIHero W  JAUCHEpPCUU
TE€HEPAJIbHOM COBOKYITHOCTH
C TMOMOIIbIO BBIOOPOYHBIX

XapaKTEPUCTUK

['eHepanbHasi COBOKYIIHOCTH
U ciydaiiHas  BBIOOpKaA.
3HaKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OreHka
CpelHEero YW  JUCIEPCUU

FCHCp&J’IBHOfI COBOKYIIHOCTH

28




C IIOMOIIBIO BI)I60p0‘-IHLIX

XapaKTEPUCTHUK

OueHuBaHHE BEPOSITHOCTEN

COOBITHH 11O BEIOOpKE

Craructuyeckass THUIIOTE3A.
IIpoBepka IIPOCTEUILINX
TUIIOTE3 C TMIOMOIIBIO CBOKCTB

HN3YUYCHHBIX pacnpez[eneHHﬁ

10

CratucTthueckass TrunoTesa.
[IpoBepka MPOCTEUIIINX
THUIIOTE3 C IIOMOIILLIO CBOWCTB

V3YYEHHBIX pacIlpeaeIeHUun

11

12

[IpakTtrueckass pabora ¢
HCIIOJIB30BaHUEM
AIEKTPOHHBIX TAOJIHII
[Tpumepsr HETPEPBIBHBIX

CJ'Iy‘—IElﬁHBIX BCJINYHH.

OyHKUYUA IJIOTHOCTH

29




BCPOATHOCTHU

PaBHOMEepHOE

pactipenenenue.  [Ipumepst

3ajad4, MIPUBOIAIIUX K
13
MOKa3aTeIbHOMY u K
HOPMaJIbHOMY
pacrpeieIeHusIM
DO yHKIUS IJIOTHOCTH
BEPOSTHOCTU
14
MOKa3aTeJIbHOTO
pacrpeieneHus
DOyHKIMSA IUIOTHOCTH
15 BEPOSATHOCTH  HOPMAJIbHOIO
pacrpeieneHust
[TocenoBaTenbHOCTD
6 OJMHOYHBIX  HE3aBHUCHUMBIX
1

coobrtnii. Ilpumep 3agaun,

MIPUBOASIIEN K

30




pacnpenenenuto [lyaccona

[Ipaktuueckass pabora ¢

17 HCMOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHII
KoBapuanus JIBYX

18 CIIy4alHBIX BEJINYUH.
Koaddumment xoppensuu
CoBMecTHBIE  HAOJIIOACHUS

19
JIBYX BEJIMYMH
Bri6opounsiii  kordduireHT

20
KOppemsiuu
Paznmuune mexnay nuHENMHON

21 CBS3BIO u MPUYUHHO-
CJIEACTBEHHOU CBSA3BIO

22 Jluneiinas perpeccust
[Ipaktueckass pabora ¢

23 HCIIOJIb30BaHUEM

AIIEKTPOHHBIX TAOJHIL

31




HpGIICTaBHCHI/IG JaHHBIX C

IIOMOILLIO TaOJIAILL u
24

JUarpaMm, onucaresbHas

CTaTUCTHKA

OnbITHI c
25 PaBHOBO3MOYKHBIMHU

AJIEMEHTAPHBIMU COOBITUSIMU

Briuucienue BeposiTHOCTEM
26 COOBITUH C TPUMEHEHUEM

bopmyn

Briuncnenue BEpOSITHOCTEM

COOBITHII C TpPUMEHEHUEM
27 rpapuyecKux METO/IOB:

KOOpJIMHATHAS npsimasi,

JIepeBo, Tuarpamma Jujepa

CnyuaiiHble BETMYMHBI U
28

pacrpeeneHus
29 MaremaTHuecKkoe OXXKHIaHUE

32




CJIy4alHOMN BEJIUYHUHBI

MaremaTtudeckoe OXHIAAHHC

30 L 1
CIIy9aifHOUM BETMYUHBI
KoHTponpHas pabora:

31 1
"BeposiTHOCTB U cTaTUCTHKA"
Briuncnenue BeEpoOSTHOCTEMN
COOBITHII C TpPUMEHEHUEM

32 1
dbopmyn u  rpaduyeckux
METOJ0B
Beruucnenne BepoOsSTHOCTEU
COOBITHII C TPUMEHEHUEM

33 1
dbopmyn u  rpaduyeckux
METOJ0B
CnyuyaiiHble BETUYMHBI U
pacrnpeesieHusl.

34 1
MarteMaTHuecKkoe OXKHUJaHUue
CIIy4YallHOW BEJIMYHHBI

OBIIIEE KOJIMYECTBO YACOB 34

33
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KITACC

Kon
MpoBEPAEMOro

pe3yJbTarTa

6

IIpoBepsiemble mpeAMeTHbIEe Ppe3yabTaThbl  OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbl CpeHero 001ero

oOpa3zoBaHusi

TCOPI/UI BGpOSITHOCTCI?I N CTAaTHUCTHUKA

6.1

6.2

6.3

6.4

6.5

Ywurath " CTPOUTH Ta6J'II/II_[I)I U auarpaMmbl

OHepI/IpOBaTB IIOHATHUAMMN: CpCaHCC apH(i)MeTI/ILIGCKOG,
MCaAHaHa, HaI/I6OJIBHIe€, HAaMMCHBIICC 3HAUYCHHUC, pPa3Max

MacCCHBa YHCJIOBBIX JaHHBIX

OnepupoBaTh MOHATUSIMU: CITYYaHHBIA IKCIIEPUMEHT (OIBIT) U
cily4ailHOoe COOBITHE, dJIEMEHTapHOE COObITHE (IJIEMEHTAPHBIM
HCXOJ) CIIy4allHOTO OIbITa; HAXOJAUTh BEPOATHOCTU B OMBITaxX
C PaBHOBO3MOXHBIMU CIyYallHBIMU COOBITHUSIMH, HAaXOJUThb U
CpPaBHUBATHh BEPOSITHOCTH COOBITUN B M3YYECHHBIX CIyYalHBIX

AKCIIEPUMEHTAX

Haxomute u ¢dopMynupoBaTh COOBITHSI: TIEpecE€YeHUE W
00bEeIMHCHUE JAaHHBIX COOBITHH, COOBITHE, TPOTHBOIOJIOKHOE
JTAHHOMY COOBITHIO; TIOJIb30BAaThCS JUarpaMMaMH OWiiepa H
(bOpMyII0i CITOKEHHSI BEPOSATHOCTEH TIPH PEIIICHUH 33729

OnepupoBath MIOHSTHSIMHU: yCIIOBHASI BEPOSTHOCTb,

HC3aBHUCHUMBIC CO6LITI/IH; HaXOJUTh BCPOATHOCTH C IIOMOIIBIO

IIpaBujia YMHOKCHUS, C ITIOMOIIBIO ACPEBaA CHy‘I&ﬁHOFO OIIbITa

6.6

[IpuMeHATh KOMOMHATOPHOE TMPABUJIO YMHOXEHUS MpHU

pelieHnu 3aaa4d

36




OHCpI/IpOBaTI) ITOHATUAMM: HCIIBITAHHUC, HC3aBHCHMBIC

HUCIIbITAHUA, CCPUA HCHLITaHHﬁ, YCIIEX M HCyaada, HaxXOAWUTb

6.7 BEPOSATHOCTU COOBITUH B CEpUU HE3aBUCHMBIX HCIBITAHUM 10
IEPBOr0 yCIEeXa, HAXOAUTh BEPOATHOCTH COOBITHII B cepuu
WcubITaHu bepHyu
6.8 OnepupoBatb HNOHATUSAMU: ciryJaitHas BEJIMYMHA,
' pacnpe/iesieHue BEpOsTHOCTEN, IMarpaMMa pacrpeaesieHus
11 KIIACC
Kon IIpoBepsieMble mnpeaMeTHbIe  pe3yabTAaThl  OCBOCHHS
NpOBepPsieMOro OCHOBHOI 00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero o01ero
pe3yJabTara oOpa3zoBaHusi
5 Teopust BEpOATHOCTEN U CTAaTUCTUKA
- CpaBHHMBaTh BEPOSTHOCTH 3HAYEHUN CIIy4alHOW BEIMYHUHBIIIO
' pacupeesEeHUIO Wil C TIOMOLIBIO TUarpaMM
OnepupoBarb  MOHATHEM  MAaTEMaTUYECKOTO  OXHUIAHMS,
- OPUBOJUTH MPUMEPHI TOr0, KaK MPUMEHSAETCSI MaTEMaTHYECKOE
' OKHJIaHUE CIIy4allHOW BEJMYMHBI, HAXOJIUTh MaTEMaTHYECKOE
O’KHJIaHUE TI0 TAaHHOMY pacIpeeIeHUIO
5.3 NMeThb npeacTaBiaeHue 0 3aKOHE OONBIINX YUCEN
5.4 NmeTp npeacTaBieHne 0 HOPMAJIbHOM PaclpeAcICHUN
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblil 3JIEMEHT COAEPKAHMUSA
Teopus BEpOATHOCTEN U CTATUCTUKA

[IpencraBienne AaHHBIX C MOMOINIBI0 Tabmui u guarpamMm. CpeaHee
apudmernyeckoe, MeauaHa, HAWOOJbIIEE W HaWMEHBIIEE 3HAYCHUS,

pazmax, IUCHEePCHs U CTAHJAPTHOE OTKIOHEHUE YMCIOBBIX HAOOPOB

CnydaiiHble  SKCIEPUMEHTBl  (OMBITBI) U CIOy4YailHble  COOBITHSL.
DOneMeHTapHble COObITUSL (MCXO0/bl). BEepOoSATHOCTH CIly4aifHOTO COOBITHSI.
bmuzocth 4YacToThi BeposTHOCTH COOBITHHM. CroydallHble ONBITHI C
PABHOBO3MOXHBIMU 3JIEMEHTaApPHBIMU COOBITUSIMU. BeposSTHOCTH COOBITUI

B OIIBITAXC PABHOBO3MOJKHBIMHU 3JICMCHTAPHBIMHU COOBITHSIMH

6.3

6.4

Onepanun HaJ COOBITUSIMU: IIEpECEUCHHUE, 00BbEIMHEHNE,
MIPOTHUBOIIOJNOXKHBIE cOObITHA. Jlnarpammel Dinepa. dopmyiia CIOXKEHUs

BEPOSITHOCTEN

YcnoBHAsE BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. J[epeBO CiydaillHOTO

skcniepuMenTa. @opmyiia mojaHok BepossTHOCTH. HezaBucuMbie COOBITHS

6.5

6.6

KomOunaroproe mpaBuio ymHoOxeHus. IlepectaHoBku u dakTopua.

Yucno coueranuil. Tpeyronpnuk Ilackans. ®opmyna 6uHoma HeroToHa
bunapHblii  ciydaiiHbld  ONBIT  (MCHBITAaHHME), YCIEX MW HeyJaya.
HeszaBucumelie ucnbitanus. Ceprst HE3aBUCUMBIX MCIIBITAHUN 10 TIEPBOTO

ycrnexa. Cepusi HE3aBUCHUMBIX UCTIbITaHUN bepHyu

6.7

Cnyuaitnas BenuuuHa. PacnpeneneHue BeposATHOCTeW. [[uarpamma
pacnpenenenus.  [lpumepsl  pacnpeneneHuil, B~ TOM  YHCIE

IrCOMCTPHUICCKOCHU OMHOMHUAIBLHOE

11 KJIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMUSA

TCOPI/IH BepOHTHOCTefI N CTAaTHUCTHUKA

5.1

UucioBble XapaKTEPUCTUKHU CIyYalHBIX BEJIMYMH: MAaTeMaTHYECKOe
OKHJIaHWE, JHCIIepCUs M CTaHJAapTHOE OTKJIOHEHHe. lIpumepsl
IIPUMEHEHUSI MAaTEMaTUYECKOTO0 OXKUJAHWs, B TOM YHUCIE B 3a/1a4ax W3
IOBCETHEBHOM  KM3HM. MareMaTtuyeckoe OXHUJaHue OWHapHOI
CIIy4allHOW BEJIMYMHBI. MaTeMaTu4ecKoe OKUIAHUE CYMMBI CIIy4alHbIX
BEIUYMH. MaTemMaTH4ecKoe OKUIaHUE U JUCIIEPCHS TEOMETPUIECKOTO U

OMHOMMAJIBHOTO pacipeieeHui

5.2

5.3

3akoH OONBIIMX YHCEN U €ro pojiib B HayKe, MPHUPOAE U OOIIECTBE.
Br100pouHbIld METO/ HCCIEA0BAHUI

[IprMepbl HENPEPBIBHBIX CIIy4alHbIX BEIWYHUH. lIoHATHE O TIOTHOCTH
pacnpeneneHus. 3a1adn, IPUBOASIINAE K HOPMAJIbHOMY PacIpelesICHUIO.

[IonsTue o HOPMAJIbBHOM PaCIIpCACICHUU
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
MpoBEpPsAEMOro

TpeOOBAHUA

IIpoBepsiemble TpeOOBAaHUS K NPEIMETHBIM pPe3yJbTaTam
OCBOCHUSI OCHOBHOH 00pa3oBaTejbHOM NPOrpamMMbl

cpeaHero oomero o0pa3oBaHus

Brnanenne metonammu 10Ka3aTelbCTB, AITOPUTMAMU PELICHUS
3aj1a4; yMeHue (HOpMyJIHpOBaTh U ONEPUPOBATH MOHATHUAMHU:
ONPENEIICHUE, AKCUOMA, TEOpeEMa, CIEICTBUE, CBOMCTBO,
IOpU3HAK, JOKa3aTelIbCTBO, PABHOCHIIBHBIE (HOPMYIHNPOBKHY;
NPUMEHATh HUX; yMeHue (GopmMyaupoBarb oOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEP)KACHUE, NPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI,  UCIOJB30BaTh METOJ  MAaTeMaTUYECKOU
VHIYKIUW; TPOBOJMTH JIOKA3aTENIbHBIE PACCYXIEHUA IpU
pelleHnH 3a7ad, OLEHHUBATh JIOTUYECKYH) IIPaBUIBHOCTH
pacCyXIEHU; YMEHUE ONEPUPOBATH MMOHATUAMA: MHOXECTBO,
IIOAMHOKECTBO, OIEpalMd HaJ MHOXECTBAaMHU; YMEHHUE
UCIIOJIB30BaTh  TECOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCAHUs PEATBHBIX IMPOLECCOB U SBJICHUN W IIPU PEIICHUU
3aja4, B TOM YHCJI€ U3 IPYIHX y4eOHBIX MPEIMETOB; YMEHHUE
OnepupoBaTh NOHATUAMU: rpad, CBA3HBIN rpad, JepeBo, LUK,
rpad Ha MJIOCKOCTH; YMEHHUE 3a/JaBaTh W ONUCHIBATH rpadbl
pa3IMYHBIMHM CIIOCOOAMM; UCIIOIB30BaTh rpadbl NpU pelIeHUN
3aaa4

YMeHue onepupoBaTh MOHATHSIMU: HATYPAIbHOE YUCIIO, LIEJI0E
YHUCJI0, CTENEHb C LEIbIM MIOKa3aTesIeM, KOPEHb HaTypaJbHOU
CTEIIEHM, CTEIEHb C PALMOHAJIBHBIM IIOKA3aTeJIeM, CTENEHb C

NEeUCTBUTEIBHBIM TIOKa3aresieM, JiorapudM Yucia, CHHYC,
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KOCMHYC W TAaHIEHC TPOM3BOJIBHOTO YHCIA, OCTaTOK IIO
MOJYJIO, PalMOHAIBFHOE YHCIO, HPPALMOHAIBHOE YHUCIO,
MHOJKECTBa HATYypaJIbHBIX, ENBIX, paroHaIbHBIX,
JICHCTBUTENBHBIX YHCEN; YMEHHE WCIOJIb30BaTh NPHU3HAKU
JEIMMOCTH, HAaUMEHBIINKA OOIIMN JETUTEeNh W HauMEHbIIee
o0mee KpaTHOE, aJIrOpuTM EBKIHMIa TpH pEIICHUH 3a/ay;
3HAKOMCTBO C Ppa3IWYHBIMU TO3ULUOHHBIMU CHCTEMaMHU
CUMCIICHUS; YMEHHUE BBITIOJNHATh BBIUMCICHUE 3HAYCHUA U
peoOpa3oBaHusl BBIPAXKEHUI CO CTENEHAMHU U JorapudmMamu,
npeodpa3zoBaHus APOOHO-PATMOHATBHBIX BRIPAKECHUM; yMEHUE
OIIepUpPOBATH HOHSTHUSIMHU: HOCJIEI0BATENBHOCTD,
apudmeTnyeckas Mporpeccusi, TeoMeTprudecKas Mporpeccus,
OeCKOHEYHO yObIBalollas TIE€OMETPUYECKAs IPOTPECcCus;
YMEHHME 3a/laBaTh I[IOCJIEJOBATEIbHOCTH, B TOM 4YHUCIE C
MOMOIIBI0 PEKYPPEHTHBIX (OpPMYJ; YMEHHE OIEepPUPOBATH
HOHSTUSMU: KOMIUIEKCHOE YHCIIO, COTIPSIKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOIYJb U apryMEHT KOMILUIEKCHOTO
grcna, popma 3anucu KOMIUIEKCHBIX dncel (TeoMeTpudecKas,
TPUTOHOMETPHYUECKAS u anredOpanyeckas); YMETh
POU3BOANTH apu(MeTHdecKue ACUCTBHUS C KOMIUIEKCHBIMHU
YHCIIaMU; TPUBOUTH IPUMEPHI UCITOJIb30BAHUS KOMITJIEKCHBIX

Yyucell; ONEpUpOBaTh MNOHATUSIMU: MaTpuua 2X2 u 3x3,

ONPENECTIUTEIb MAaTpPUIIBI, F€OMETPUYECKUI CMBICJI
OIPEICTUTEIIS

Ymenue OINEpUPOBATH MMOHSATHSIMMU: palMOHAIBHBIE,
VppaLMOHAIBHBIE, IOKa3aTeJbHbIE, CTETICHHBIE,

gorapuMUYECKUe, TPUTOHOMETPUUYECKHE YpaBHEHUA U

HCPaBCHCTBA, UX CHUCTCMbI; YMCHHUC OIICPUPOBATH MMOHATHAMU:
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TOXKJECTBO, TOXJIECTBEHHOE IIpeoOpa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO,  CHCTEMA  YpPaBHEHMH U  HEPABEHCTB,
PAaBHOCWJIBHOCTh YPaBHEHHI, HEPABEHCTB M CHCTEM; YMCHHE
peniaTh YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C ITOMOILBIO
pa3IMYHBIX NPUEMOB; pelIaTh YpPAaBHEHHWs, HEPABEHCTBA H
CUCTEMBI C ITAPaMETPOM; IPUMEHSTh YPaBHEHUs, HEPAaBEHCTBA,
MX CUCTEMBI Ul PEUICHUS MAaTEeMaTUYECKUX 3a/1a4d U 3a1ad U3

pa3IMYHBIX 00JaCTEN HAYKU U pealbHOM KU3HU

YMenue omepupoBaTh MOHATHAMH: (YHKIUSA, YETHOCTH
(YHKIMM, TNEPUOJUYHOCTh  (PYHKIMH, OTPAaHUYEHHOCTb
(YyHKUMHA, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIIHH,
HauOonblllee ¥ HAaUMEHbLEe 3HAYeHUs (QPYHKIMHU Ha
MPOMEXYTKE, HEMpepbiBHAS (PYHKIMS, aCUMITOTHI rpaduka
(¢yHKUMM, TiepBas W BTOpas MNpou3BOAHAS  (YHKIIHH,
r€OMETPUYECKUA U (QU3NYECKUIl CMBICT IPOU3BOIHOM,
nepBooOpasHas, onpene’IEHHbI HHTErpal, YMEHUE HAXOIUTh
acuUMNOTOThl  Tpaduka  (GYyHKIUH; YMEHHE  BBIYUCIATH
OPOU3BOAHBIE  CyMMBbI,  IPOU3BEIEHHUS, YACTHOTO U
KOMIO3UINH (DYHKIMH, HAXOIUTh YpaBHEHHE KacaTEIbHOW K
rpaguky  (QyHKIMH; yMEHHE HaXOIUTh  IPOU3BOIHBIC
AJIEMEHTaPHBIX byHKIUH; yYMEHHE UCTIOJIH30BaTh
NPOU3BOAHYIO ISl HWCCIEAOBaHMS (PYHKIHHA, HAXOIUTh
HauOoNbIINE M HAaWMEHBIINE 3HAYEHUS (QYHKIHM; CTPOUTH
rpaduky  MHOTOWICHOB C  HWCIOJIB30BaHWEM  ammapara
MaTeMaTHUYeCKOr0 aHaju3a; MPUMEHSATh TMPOU3BOJHYIO IS
HaXOXKJIEHUSl HAaWJIYYIlIero peuieHHus B MPHUKIAIHBIX, B TOM
YHClie COIMATbHO-O)KOHOMUYECKMX M (PU3MYECKHX 3a]avax;

HAXOJUTh TUIOMIAIA U 00BEMBI (DUTYP C TIOMOIIBIO HHTETPAJIA;
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IIPUBOANUTL IPHMEPbI MATECMATHYCCKOI'O MOACIHUPOBAHUA C

NOMOIIbI0 AU PepeHIInaTbHBIX YPaBHECHUN

YMenue omnepupoBaTh MOHATHSAMH: rpaduk  (QyHKIUH,
obpatHas (QyHKUMS, KOMIO3UIMSA (YHKIMM, JTUHEHHAs
(yHKIMSA, KBagpaTU4yHasi (PYHKLIMs, palyoHaiIbHas (yHKIMS,
cTeneHHas  (yHKUUs, TPUTOHOMETPUYECKHE  (DyHKIHUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIUH, MOKa3aTelbHas U
norapudmuueckas QyHKIUH; YMEHHE CTPOUTh Trpaduku
M3YYEHHBIX (DYHKLH, BBIIOJIHATH peoOpa3oBaHus rpapuKoB
(YHKIMH, UCTI0Ib30BaTh T'paUKU AJIsl U3YUEHHs IPOLIECCOB U
3aBUCUMOCTEH, MpU pELIEHUW 3a7ady U3 JPYrux Yy4eOHBIX
OpeaIMEeTOB M 3aJad M3 peaJlbHOM JKU3HHU; BbIPAXKaTh
(dopMynamMu 3aBUCUMOCTH MEKIY BEIMYHMHAMMU; UCIIOJIb30BAThH
CBOMCTBa WU rpaduku (QYyHKUUNA [JIs1 PEIICHHUsS YpPaBHEHHUI,
HEpaBeHCTB M 3aJady C [apaMerpamu; u300paxarb Ha
KOOPAWHATHOM IUIOCKOCTH MHOKECTBA PEIICHHUM YpaBHEHWU,

HCPABCHCTB H UX CUCTCM

YMeHue pemaTh TEKCTOBBIC 3a7a4ud Pa3HBIX TUIIOB (B TOM
YHUCJI€ Ha TPOIICHTHI, JOJM U YacTHU, HA JABUKEHHUE, PadoTy,
CTOMMOCTb TOBapOB U YCIyI, HAJIOTH, 3aJayd U3 00JacTh
yOpaBJIICHUs]  JIMYHBIMU W CEeMEWHbIMU  (pUHaAHCAMM);
COCTaBJISITb BBIPAXKEHHS, YPABHEHUS, HEPABEHCTBA M UX
CHCTEMBI TIO YCJIOBHIO 3aJayd, MCCIEI0BATh MOJYYECHHOE
pelieHrue © OIEHWBATh MPABIONOJ00HOCTh PE3YIbTATOB;
YMEHME MOJCIUPOBATh pEabHbIE CUTyallMd Ha S3bIKE
MaTEMaTHKH; COCTaBJISITh BBIPAKECHUS, YpaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI IO YCJIOBHUIO 33Ja4U, UCCIEA0BATh

IMOCTPOCHHBLIC MOJCIIN C MCIIOJb30BaAHMCM aIlllapaTa aJ'IFC6pBI,
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UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSMU: CPEIHEE apUPMETHUECKOE,
MequaHa, HauOOoJbIIee W HAWMEHBINEe 3HAYCHUS, pa3Max,
TUCTIEpCHUs, CTaHAApTHOE OTKJIOHEHWE YHCIOBOrO Habopa;
YMEHHE  W3BIIEKAaTh, HMHTEPIPETUPOBATH  WHGPOPMAIIHIO,
MPEACTABICHHYI0 B TaOJMIaxX, Ha JuarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIBHBIX MPOIECCOB W SIBICHUM;
MIPEACTABISATH HHGOPMAIIHIO C TTOMOIIBIO TAOJIHUIL U JUATPaMM;
HCCIEOBAaTh CTAaTHUCTUYECKHWE JIaHHBIE, B TOM YHCJIE C
npUMEHEHUEM TpadUuuecKuX METOJOB U  DIEKTPOHHBIX
CpeaCTB; TpadUYecKu UCCIE0BaTh COBMECTHBIE HAOIIOICHUS

C IOMOIIBIO JuarpaMm paCCCUBAHUA U JIMHEHHOU perpeccuu

YMeHue onepupoBaTb IOHATUAMU: CIIy4alHBId OIBIT U
CllydaiiHO€ COOBITHE, BEPOSATHOCTb CIy4YailHOrO COOBITHS;
YMEHHE  BBIUYHCIATH  BEPOSTHOCTH C  HUCIOJIb30BaHUEM
rpauyecKux METOJIOB; MPUMEHATH (POPMYJIbI CIOXKEHUS U
YMHOKEHHSI BEPOATHOCTEH, (OpMYIy IMOITHOW BEPOSTHOCTH,
dbopmyny bepnymnu, koMOuHaTOpHBIE (BaKTHl U (POPMYIIBI;
OLICHHMBATh BEPOSITHOCTH pEalbHBIX COOBITHH; yMEHHue
ONEPUPOBATH MOHATHSIMMU: ClIy4yarHas BEJINYMHA,
pacrpeneneHue BEPOATHOCTEW, MAaTEeMaTUYECKOE OXUIAHUE,
JIWCTIEPCUS U CTAHJIAPTHOE OTKJIOHEHHUE CITy4YaiiHON BEJIMYUHBI,
(GYyHKUMM paclpefeNeHdsi W IUIOTHOCTH  PaBHOMEPHOTO,
IIOKA3aTEIbHOIO W HOPMAJIBHOTO pPAaCIpPEACIICHUN; YMEHHUE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX pACHPEHCICHUN I
pelIeHusl 3a/1ay; 3HAKOMCTBO C MOHSATHUSIMHU: 3aKOH OOJIBIIMX
qucesl, METOJbl BbIOOPOYHBIX  HCCIECAOBAHUN; YMEHHUE

OPUBOJUTH NMPUMEPHI MPOSIBJICHUS 3aKOHA OOJBIIUX YKCEN B

44




OPUPOAHBIX W OOINECTBEHHBIX  SBJICHUSX;  YMEHHE
ONEepUpPOBaTh MOHATHUSAMU: COYETAHHE, MEPECTaHOBKA, YHUCIIO
COUYETaHUN, YUCIIO MEepecTaHOBOK; OMHOM HbloTOHA; yMeHue
OPUMEHSATh KOMOMHATOpHbIE (aKThl U PaACCYXKICHUS MJis
pEIIeHuUs 3a/1a4; OIICHUBATh BEPOSATHOCTU PEATbHBIX COOBITHH;
COCTaBIIAATb BEPOSATHOCTHYIO MOJENb W HWHTEPIPETUPOBATH

ITOJyYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSIMU: TOUYKA, MPSAMasi, JIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIUUMHA yTJa, IIOCKUH yrod,
JIBYTPAHHBIN yTroJyl, TPEXTpaHHBIA YToJ, CKPEHIMBAIOIIUECS
NpsiMble, MapaJUICILHOCTh U MEPIECHIUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEN, YrOJd MEXAY MNPSAMBIMH, YIOJI MEXKIYy IPSIMOM U
IJIOCKOCTBIO, YroJI MEXKIY IIJIOCKOCTSIMH, PAacCTOSIHUE OT
TOYKA JO IUIOCKOCTH, PpACCTOSHUE MEXKAY MPSMBIMU,
pacCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MpPHU
pelIeHun 3aa4 U3yuyeHHbIe (PAKThl U TEOPEMBI TUIAHUMETPUH;
yMEHHUE OIIEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MaTeMaTUYECKUE MOJIeNN C MIOMOILBIO
FeOMETPUYECKUX MOHSITUN U BEJIUYUH, pPEllaTh CBSI3aHHBIE C

HHUMH IMPAKTHYCCKUC 3a a4

10

YMeHue orneprupoBaTh MOHATHUSAMH: TUIOMIAAL (PUTYPHI, 00BEM
GUrypel, MHOTOTPAaHHWK, TIPABUJIBHBIA  MHOTOTPAHHUK,
CEYCHHE MHOTOTpPaHHWKA, KyO, Mapajiejenunea, Mpu3Ma,
nupamuaa, ¢GuUrypa U TIOBEPXHOCTH BpalleHUs, HUIUHID,
KOHYC, map, cdepa, miomaab chepsl, MIONaasr MOBEPXHOCTH
nupamMubl, TPHU3MBI, KOHYyca, UWIUHApPA, O00BEM KyOa,
IPSIMOYTOJILHOTO  TMMapajuiefienumnea, MUPaMHUIbI, TPU3MBI,

UJIUHIpa, KOHyCa, Iiapa, pa3BEPTKA MOBEPXHOCTU, CEUCHUS
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KOHyCa W UWIMHIpA, MapajulelbHble OCH WM OCHOBAHHUIO,
CeueHue I1apa, IUIOCKOCThb, Kacaroulasics cdepbl, LUINHIpA,
KOHyCa; yMEHHE CTPOUTh CEUeHHEe MHOTOrpaHHHKAa,
n300pakaTh MHOTOTPAaHHUKH, (QUTYPHI M TOBEPXHOCTH
BpallleHusl, WX CEYCHHsS, B TOM YHCIE€ C TOMOIIbIO
DIIEKTPOHHBIX ~ CPEACTB; yYMEHHE NPUMEHSITh CBOWCTBA
reOMEeTPUUYECKUX (UTyp, CaMOCTOSATENBHO (POPMYIUPOBATH
OTIpeNleIeHns] M3y4yaeMbIX (Uryp, BBIIBUTATh THIIOTE3BI O
CBOMCTBAX W  NpHU3HAKaXx  TEeOMETpUYecKux  Quryp,
00OCHOBBIBAaTh WJIM OINPOBEpPraTh HUX; YMEHHE MPOBOIUTH
KJaccupukanuoo  Guryp 1o  pasIMYHBIM - IPU3HAKaM,

BBIITIOJIHATDH HCO6XOI[I/IMBIG AOINOJIHUTCIIbHBIC ITOCTPOCHUA

11

YMeHne  omepupoBaTh  MOHSTHIMHU: IBIDKEHUE B
MPOCTPAHCTBE, TAapaUICbHBIA TEPEHOC, CHUMMETpUS Ha
IUIOCKOCTU U B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE
noao6usi, mogoOHbIe (PUTYypBl; YMEHHE Paclo3HaBaTh PaBHBIC
U MOoJ00HbIE (PUTYpPHI, B TOM YHUCJIE B MPHUPOJAE, UCKYCCTBE,
ApPXUTEKTYPE; UCIIOJIH30BATh TEOMETPUUYECKUE OTHOIICHUS TIPU
pelIeHUN 3aJad; HaXOIUTh TEOMETPUYECKHUE BEITMYUHBI
(nmuHA, yroj, IUlomanab, OOBEM) MpU pEIIeHWH 3a7ad U3
JIPYTUX y4eOHBIX TPEIMETOB M U3 PEAIbHON JKU3HHU; YMEHUE
BBIYHCIIATh TEOMETPHUYECKHE BEJIMYMHBI (JUIMHA, YTOJI,
IIoMmaab, OOBEM, TIUIOMIAAL IMOBEPXHOCTH), HCIOJIb3Ys
U3y4YeHHBIC (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb
MOBEPXHOCTH THUPAMUJIBI, TPHU3MBI, KOHYyCa, ITWIHHJIPA,
IIOIIAb cepsr; 00BEM  KyOa, MPSIMOYTOJIBHOTO
napajuieJienunena, MUpPaMHIbl, TPU3MbI, HJIUHApPA, KOHYCA,

mapa; yMEHHE HaXOAWTh OTHOIIEHHWE OOBEMOB MOJAOOHBIX
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buryp

12

13

YMeHue onepupoBaTh IMOHATUSIMU: MPAMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, BEKTOpP, KOOPAMHATBI TOYKH, KOOPAWHATHI
BEKTOpa, CYMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA YMCIIO,
pasJIoKEeHUE BEKTOpa Mo 0a3ucy, CKaJIsIpHOE IMPOU3BEICHUEC,
BEKTOPHOE IPOU3BEICHUE, YrOJI MEXAY BEKTOPAMH; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIM W KOOPJAMHATHBIA METOI IS
pEIIeHUsT TEOMETPUYECKUX 3a7ad W 3a7ad JPYyrux YIeOHBIX
MPEIMETOB

YMenue BoIOUpATh MOAXOIAIIAN METO JIJIsl PEIICHUS 3a]1a4u;
IMMOHUMAHWE 3HAYUMOCTH MAaTEMATUKHA B U3YUYEHUU MTPUPOTHBIX
U OOIIECTBEHHBIX TMPOIECCOB U  SIBJICHUH; YMEHHUE
pacro3HaBaTh MPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKH B UCKYCCTBE,
YMEHUE TPUBOJUTH IPUMEPBl MATEMATUUYECKUX OTKPBITHI

POCCHIICKON M1 MUPOBOM MaTeMaTUYE€CKOW HAYKHU
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAaHUA

Kon

1 Yuca v BEIYUCIICHUS

1.1 Hatypanbhbie u menblie yncina. [Ipu3Haku 1eTuMOCTH LENIbIX YUCET

Lo Panmonanpupie  uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpoOH,
' MIPOIICHTHI, 0ECKOHEUHBIE TIEPUOANICCKUE TPOOH

13 ApudmMernyecknii KOpeHb HaTypajdbHOM creneHu. JleicTBus ¢
' apu(pMETUYECKUMH KOPHSAMH HATypaJIbHON CTEIIEHU

L4 Crenenb c 1enbiM mnokazareneM. CTeneHb C  palMOHAIbHBIM
' noka3aresieM. CBOWCTBA CTENICHU

L5 CuHyC, KOCHHYC W TaHIE€HC 4YHCJIOBOIO aprymMeHTa. ApKCHHYC,
' apKKOCHHYC, apKTaHT€HC YUCIOBOTO apryMeHTa

1.6 Jlorapudm gucna. JlecaTHaabie U HATypaJbHBIC JTOTapHU(OMBI

JlericTBUTENbHBIE qyucia. Apudpmernueckue onepaluu c
1.7 JNENUCTBUTENbHBIMU unciiaMu. [IpuOmmk€HHbIE BBIYHMCIICHUS, MpaBUiia
OKPYTJICHHS, MPUKHUIKA U OIICHKA pe3yJIbTaTa BEIYMCIICHUN

1.8 [IpeoOpazoBanue BoIpaKeHUH

1.9 KommiekcHble yncna

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 [enbie u qpoOHO-palMOHATBHBIC YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHHS

2.3 TpuronoMerpruyeckue ypaBHEHUS

2.4 [TokazaTenbHbIC U JTOTApUPMUIECKUE YPABHCHUS

2.5 Llensie u qpoOHO-palMOHATHHBIC HEPABEHCTBA
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2.6

WppainrionansHble HEpaBEHCTBA

2.7 [TokazaTenbHbIe U JorapupMUUYECKUE HEPABEHCTBA
2.8 TpuroHomerpruyeckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10  YpaBHeHHs], HEpABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11  Marpuua cucteMbl JIMHEWHBIX ypaBHEHUN. OnpenenuTens MaTpULIbl
3 OyHKIMHU U Tpapuku
OyHkmsa, crnocoObl 3amanus ¢yHkuuu. ['padux dysknuu. BzauMHo
3.1 oOpatHbie PyHkiuu. YeTHbie U Heu€THBIC PyHKIMU. [leproauyeckue
byHKIIIH
OO6macth omnpeneneHuss W MHOXECTBO 3HaueHu QyHkuuu. Hynm
30 byHKIIUU. [TpomexyTku 3HAKOTIOCTOSIHCTBA. [TpomexyTku
' MOHOTOHHOCTH (QYHKIIUA. MaKCUMyMbl W MHUHHUMYMBI (yHKITHH.
HawnGosnbiee n HauMeHbIee 3HaYeHNE (YHKIIMA HA TIPOMEKYTKE
23 CremenHass (QYHKIUS C HATypaldbHBIM W IIEJBIM TOKazaTeneMm. EE
' cBoiicTBa u rpaduk. CBolcTBa U rpaduK KOPHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckue QPyHKIIUN, KX CBONCTBA U TpaduKu
3.5 [TokazaTtenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKH
26 Touku pazpsiBa. AcumMnToThl rpagukoB GpyHkiui. CBoiicTBa QyHKIIHIA,
' HETIPEPHIBHBIX HAa OTPE3KE
3.7 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEIOBATSIBHOCTEH
28 ApudmMernueckas ¥ reomeTprueckas mporpeccur. @opmysia CIOXKHBIX
' MIPOIICHTOB
4 Hauana MmaremaTuyeckoro ananusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE F1€MEHTAPHBIX PYHKIUN
4.2 [IpumeHenne TPOU3BOAHONM K  HMCCIEAOBaHUIO  (PYHKUIUM  Ha
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5.1

5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

MOHOTOHHOCTb MW OKCTPEMYMEI. HaXO)K,Z[GHI/Ie

HAaMMCHBIICTO 3HAYCHUA (bYHKI_II/II/I Ha OTPC3KEC

IlepBooOpaznas. MHTerpain

MHuoxecTBa U JIOTUKA

HauOOJIBIIIETO |

MHoOXecTBO, omnepauu Haj MHOXecTBamu. [[uarpammbl Ditnepa —

Benna

Jloruka

BeposiTHOCTB M cTaTHCTHKA
OnncarenbHast CTAaTUCTHKA
BeposatHocTh

KombunaTopuka

I'eomeTpus

@urypsl Ha ITIOCKOCTH
[IpsiMble U TITOCKOCTH B IPOCTPAHCTBE
MHOrorpaHHuKH

Tena 1 OBEPXHOCTH BpaIlCHUS

Koopannatel u BEKTOpBI
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Marematuka. BepostHocTs u cratucthka : 10-i kjmacc : 0a3o0BBIA U
yrayoJI€HHBIN ypoBHH : yueObHoe nocodue / E. A. bynumosuu, B. A. Byssiues.
— Mockaa : IIpocsemenne, 2023.

Marematuka. BepositHocTe W cratucthka : 11-ii kimacc : 0a30BbIi U
yrayOnéHHbIN ypoBHU : yueOHoe nocodue / E. A. bynumosuy, B. A. Bynbiues.

— Mockaa : IIpocsemenne, 2023.

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

Meroauueckoe mnocobue s yuutens. «BepostHocTh u cratuctuka. 10
Kimacc», «Maremaruka. BepositHocTh M ctaTuctuka. 11 kmacc» 06a3oBoro u
yrinyonénnoro ypoBHeir E. A. bynumoBuua, B. A. bynsiuéBa - Mockaa:
ITpocgemienue, 2025

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://urok.1c.ru/library/mathematics/virtualnye laboratorii_po_matematike
7_11 Kl/teoriya_veroyatnostey/interaktivnye demonstratsii_issledovaniya/

https://eor-np.ru/taxonomy/term/819
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