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MNOACHUTEJIBHASA 3AIINCKA

VYuebnslii Kypc « BeposiTHOCTB M CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
IPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca yriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHus. Y YeOHBIM Kypc MpeiHa3HauYeH
st GOPMHUPOBAHUSA Y OOYYAIOIIMXCS CTaTUCTHUYECKOW KYyJIbTYpPhl M TMOHUMAaHUS
PO TEOPUH BEPOSATHOCTEM KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TpolieccoB. [Ipu n3yuenuun Kypca o0oramarorcs
NPEACTABICHNAS OO0YYaIOIIUXCA O METOJAaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCS NOHMMAaHUE 3HAYMMOCTH M OOLIHOCTH MAaTE€MAaTHYECKUX METOJ/IOB
MO3HAHUS KAaK HEOTHEMJIIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33pPEHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEACTABICHUNA O CIIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaKHBIX IIPUMEpPAX, CIOKETbl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUTSl OITMCaHUS aHTPOIIOMETPUUECKUX U JeMOrpahuueCcKUX BEIMYUH, TOTPEITHOCTEN
B Pa3JIMYHbIC POJIa U3MEPEHUSX, JUIUTEIIbHOCTH O€30TKAa3HON PabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBII
Kypc siBisieTcsi 0a30M il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUYECKUX METOOB,
HEOOXOJAMMBIX CHEUATNCTAM HE TOJIbKO MHKEHEPHBIX CIEUUAIbHOCTEHN, HO TaKKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT amnmapaT aHajdu3a OOJbIIUX JIaHHBIX.
[lenTpanbHyt0 YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKJICHHE 3aKOHa OOJBIIMX
yucenl — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOJIbI, MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBEeTCTBMM € YyKa3aHHbIMU LEISIMH B CTPYKType YYEOHOro Kypca
«BeposiTHOCTP U CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepoATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YUCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOTO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYPCOB.

Copeprxanue muHuK «CiydaiiHble COOBITHS U BEPOSITHOCTHY CITY>KMT OCHOBOM
Uit popMUpOBaHUSI TMPEACTABIECHUNM O PpACIPENCICHUH BEPOSTHOCTEH MEXAY
3HAQYEHUSAMM CIIyYalHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIBbHON JIMHUN
3aHMMAeT HW3Y4YCHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeieieHuil u



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOraMU — IMOKAa3aTeJIbHBIM U HOPMaJIbHBIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHns MY, aKIEHTUPYIOT BHUMaHHE OOydyaroluXcs Ha ONHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIIbBHOMY PacIpeeICHHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcsl 03HAKOMHTEIBHOE HU3YyYEHHUE CBS3H
MEXIYy CIy4YallHbIMM BEJIMYMHAMH U ONKMCAHME OTOM CBSI3M C IIOMOILBIO
KOA(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajora. OTH D3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO HAa YPOBHE
OCHOBHOTO 00111ero 00pa30BaHUs, 1 BO MHOTOM OTIMPAIOTCS HA CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH 2JIeMEHT  CcOAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCIEAOBATEIBHOCTD CIy4alHBIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEW KOJIMYECTBA TAaKMX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOLIECTBEHHBIMHM HAayKaMM, IICUXOJIOTHMEH U
YIPABJICHUEM.

Ha u3ydenne yueOHOro Kypca «BeposiTHOCTh U CTATUCTHKa» Ha yriyOJIE€HHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 4ac B HenemIo).



COJAEPXKXAHUE OBYUYEHUA
10 KUIACC

['pad, cs3ubl rpad, nyTH B rpade: nukibl u nenu. CteneHpb (BaJICHTHOCTD)
BepnHbIL. ['padsl Ha TiockocTr. JlepeBbsi.

CrnyyaliHble SKCIEpPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOrO coObITHSA. Bau3ocTh 4acTOTHI U
BEPOSTHOCTU COOBITUI. CirydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatuu HaJ COOBITUSAMU: NepecedeHne, 00beJuHEHNE, TPOTUBOIIOIO0KHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcriepumenTa. Gopmyia nosHoU BeposstTHOCTH. Dopmyna barieca. HezaBucumbie
COOBITHS.

buHapHbIil ciydailHbIi ONBIT (MCHBITAHKE), YCIIEX U HeyAada. HezaBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuil. TpeyronpHuk Ilackans. Popmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaifHbil BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposATrHocTtel.  [{marpamma
pactpenenenus. Onepanuu Haj ClIy4yalHbIMH BeIMYMHaAMU. buHapHas ciydaiiHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHMAIILHOE.

CoBMeCTHOE pacrpeesieHue ABYX CIy4YallHbIX BelWuuH. HesaBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUJAHUE CIyYalHOW BEJIUYUHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBanmue, JnoTepes). MaTemaTHUeckoe OXHIaHWE OWHAPHOW CIIy4dailHOM
BEJIMYMHBL. MaTeMaTndyeckoe OKHJAaHWE CYMMbI CIyYalHBIX  BEJIIMYHH.
MateMaTuyeckoe 0KuJaHue TeOMETPUUECKOr0 1 OMHOMUAIBHOTO pacIpe/iesIeHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHECHWE  CIy4YalHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHON CIy4yalHON BENIMYMHBL. MaTeMaTHYeCKOe
0>KMJAHUE MMPOU3BEICHUS U JUCIIEPCUSI CYMMbI HE3aBUCUMBIX CIIyYalHbBIX BEJIMYMH.
Jucnepcuss ¥ CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO pacHpeeseHus.

Jucniepcus ¥ CTaHAAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO PACIIPEACIICHUS.
11 KJIACC

HepaBenctBo YeobniméBa. Teopema UebniméBa. Teopema bepuymmm. 3akoH
Oonpmmx  uucen.  BpIOOpouHBI  MeTON — MccheoBaHWil.  BeiOopounbie



xapakTepucTuku. OneHnBaHNEe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpeppiBHble cny4aliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH paCIpeesicHHs. PaBHOMEpHOE paclpelereHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIHA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajaud,
IIPUBOJSIIKE K pacipeneneHuto [lyaccona.

KoBapuammst nByx caydaiiHeix BenuuuH. KoadduuumeHt nuHeiHON
koppermsiuud. CoBMECTHblE  HAOMIOAEHUS  JBYX BEIUYMH. BBIOOpOYHBIN
K03 uIueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SABJICHHUM, MpoOUEAYp
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPa)KTAHCKON HUJIEHTUYHOCTU, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PEUICHU, pacCy>KIeHUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEecKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W Ppeanu3oBBIBATH COOCTBEHHBIC JKU3HECHHBIC TIUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUuyeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHEHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U OOIIECTBEHHOMN MPAKTUKH, TOHUMAHNE MaTEMaTUYECKOM
HayKH Kak cepbl YeTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUUIsS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTE€MaTHYECKOU
KYJbTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble JornuecKkue aeiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3ajgayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIECHUs, BEIOUPATh HAauOoJIee MOIXO AN C YIETOM CaMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYecKOTro 00beKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
IPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLEHMBAaThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmueii:

BBISBJIATH JeUUUTHI HHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NIUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJLTIOCTPUPOBATh TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOIy pPEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HALICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOpPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBLHbIN HHTEJJIeKT:

BJIAJCTh HABBIKAMHM  IIO3HABATENbHOM  pedieKCMH  KakK  OCO3HAHMS
COBEPILAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHAMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TIO KpUTEpHUsM, CEHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIocKuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Uemnb, LUKI, JAEPeBO, CTENEHb BEPIIMHBI, AEPEBO CIYyYaMHOIO
HKCIIEPUMEHTA;

CBOOOJIHO OMNEpPUpPOBATh MOHATHAMH: CIy4alWHBIM SKCIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4ailHOrO  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (POpMYyTHUPOBATH COOBITHS: TIEPECEUCHHE, OOBETMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMNOJOKHOE JaHHOMY, HCIIOJIb30BATh JIMArpaMMBI
Oinepa, KOOpIAMHATHYIO MPSIMYIO JJI PELIEHUs 3a/1ay, MOJIb30BaThes (HOpMyIoi
CJIOEHUSI BEPOSITHOCTEN JJIs1 BEPOATHOCTEHN ABYX U TPEX CIIyYalHBIX COOBITUH;



OIepUPOBATh MOHATUSAMU: YCIOBHASI BEPOSTHOCTh, yMHOKEHUE BEPOSTHOCTE,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCIEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXXEHUS, JIepeBa CIIy4ailHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJHONH BeposATHOCTH, (opmyny baiieca npu
pelleHnn 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMysie U IO
OpraHu3alyy CIy4alHOIO SKCIIEPUMEHTA;

NPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 110 TEOPUH BEPOSATHOCTEM;

CBOOOIHO  ONEpUPOBATH TMOHATUSAMHU: OWHApHBIA  CIOy4YailHBIH  OIBIT
(ucblTaHue), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI JJO IEPBOTO YCIIEXa, B CEPUU
UCHbITaHU bepHyIu, B ONbITE, CBA3aHHOM CO CIIy4aliHbIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrnpeieiicHus, OuHapHas CciaydailHas BeJWYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE PACIIPECIICHHUE;

OIIEpUPOBATh IOHATUSAMH: COBMECTHOE pACHpPENENICHUE JBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHUsl IBYX CIydyalHBIX
BEJIMYMH [JISl BBIACICHUS PpACIpPEACNICHUS KaKJIO0N BEJIWYUHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MaTEeMaTHUYECKOT0 0XKMJIaHUs CIyyailHOW BeIMYMHBI (pacnpeaeneHus ), IpUMEHITh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCHUU CIIy4YaWHON BEJIMYUHBI
(pactpenenenys) Npy pELIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro 1 OMHOMHAIILHOTO pacHpeeICHUN.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

BBIYKCIIATh BHIOOPOYHBIE XapaKTEPUCTUKU O JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA T€HEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, MIOJIb3YACh H3yUYEHHBIMU PaCIPEICICHUSIMU;

OpPUBOAUTH  TMpPUMEPHl  3ajay, MNPUBOJAUIMX K  [OKa3aTeIbHOMY
pacmpesiesieHno, 3a/ad, MPUBOJAIIMX K HOPMAaJbHOMY paclpeeleHUIO.
OmnepupoBaTh NOHATUAMM: (PYHKUHS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeICHuUs,
(GYHKIMS TUIOTHOCTM M CBOWCTBA HOPMAJIBHOTO pacIpeieeHUs;0NpeaesiTh
KO3 PUIIMEHT JIMHEWHON KOPPESUU, BBIOOPOUHBIN KO3I(P(GULIUEHT KOPPEALIHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DnemMeHThl Teopuu rpados 3
) CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepun nocie0BaTeNIbHbIX UCIIBITAHUI.
5 Wcnbrtanus bepaymm. Ciay4aiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KosnuecTBo yacos DJIEKTPOHHbBIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabnsie IIpakruuyeckue

NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

pecypchbl

Ne n/m
padoThI padoThI

3aK0H OOJIBIINX YHCE

2 DeMEHTHl MAaTEMAaTHYECKOH CTaTUCTUKHU

HenpepriBHble cllydaliHble BETUYHHbBI
(pacnpenenenus), MoKa3aTeabHOE U 4
HOPMAaJIbHOE paclpeaeIeHHs

4 Pacnpenenenue Ilyaccona

CBs3b MCKOAY Cﬂy‘laf/’IHHMI/I BCIN4YNHaMN

O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 11 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBsa3HbI rpad, mpeacTaBieHne
3aJa4u C MOMOIIIbIO rpada

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

CreneHp (BaJIGHTHOCTb) BEPILUHBI.
[Tyte B rpade. Llenn n muxIIb!
I'padsr Ha TOCKOCTH. [lepeBo
CIIy4ailHOT O DKCIIEPUMEHTA

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
cilydaiiHble cOObITHSA. DIeMeHTapHbIe
COOBITHSI (MUCXOIBI)

BeposiTHOCTB citydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB clydaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHbIE
coObITust. @opMynia CI0KEHUS
BEPOSATHOCTEM




YcnoBHas BEpOSITHOCTh. Y MHOKEHHUE

8 BeposiTHOCTe. Dopmyra ycnoBHOM
BEPOSATHOCTH
YcnoBHas BEpOSITHOCTh. Y MHOKEHUE

9 BeposiTHOCTe. Dopmyra ycI0BHON
BEPOATHOCTH

10 ®opmya NoJHOI BEPOATHOCTHU

1 ®opmyna baiieca. HezaBucumelie
coObITHS

2 KomOuHaTopHoe npaBuio yMHOXKEHHUS.
[lepecTanoBku U paxTopuan

13 Yucio coueranuid. TpeyroibHUK
ITackans

14 ®opmyna 6unoma HeroToHa
Konrponsnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOXKECTBA,
KoMOuHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumpble ucnbitanus. Cepus
HE3aBHCHUMBbIX UCIBITAHUHN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH 110
NIEPBOrO ycrexa

13 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnymm

19 Cry4aifHbIi BBIOOP W3 KOHEUHOU

COBOKYITHOCTH




20

21

[TpakTrueckas padoTta ¢
MCIIOJTb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

Cnyuaiinas BenuuuHa. Pacnipenenenue

BeposATHOCTEH. Jlnarpamma
pacnpezeneHus

22

Onepaunu Haj cay4ailHBIMU
BenuuuHamu. [Ipumepst
pacnpezneneHuii. bunapHas ciy4aiiHas
BEJIMYMHA

23

24

25

26

27

I'eomerprueckoe pacnpeneneHue.
bunomuaneHOE pacnpeneieHne

Marematuueckoe 0XKHIaHNE
ciy4yaiiHoi BennurHbl. COBMECTHOE
pacrpeneseHue IByX CIy4aiHbIX
BEJINYUH

He3aBucuMele city4ailHble BEJIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO
0’KHMJIaHMs. MaremaTndeckoe
OKHJaHue OMHApHOM cilydyaiiHOM
BEJINYUHBI

Marematnueckoe 0KUIaHUE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeaeneHuit

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU Ciy4aiiHON
BeJIMYMHBL. CBOWCTBA AUCTIEPCUU




MaremaTtrueckoe 0KuIaHue

29 IIPOM3BENIECHUS U JUCIIEPCHS CYMMBI
HE3aBUCHMBIX CIIy4ailHBIX BETHYUH
Jucnepcus OMHOMHUATIBHOTO

pacnpenenenus. [Ipakruueckas padota
C UCIOJIb30BAaHUEM JIEKTPOHHBIX

30

TaOIUIL

Jucnepcus u crangapTHOE
OTKJIOHEHHE T€OMETPHUYECKOT0
31 pacnpenenenus. . [Ipaktuueckas
paboTa ¢ UCIOoJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUIL

32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

KonTposabnas padora Ne2:
33 "Ucneitanus bepnymu. Ciyuaiinsie
BEJIMYMHBI U pacnpeaeaeHus”

34 O00011eHNe U CUCTEMAaTU3aLNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

HepasencrBo YebOnimena. Teopema
Yeonimena. Teopema bepuymiu. 3akon
OOJIBIITUX YHCETT

HepasencrBo YeoOnimena. Teopema
UYeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCET

Hepasencto YeOnimena. Teopema
YeonimeBa. Teopema bepuysu. 3akon
OO0JIBIINX YKCe

Br16opouHbIil METO iCCIIeJOBaHUM

[IpakTuueckas pabora c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]

I'enepanbHast COBOKYITHOCTb U
cilydaiiHas BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
Or1eHka cpeHero u JUCTePCHu
reHepaJIbHON COBOKYITHOCTH C ITOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYITHOCTb U
cilydaiiHas BIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun




TeHEpaJIbHON COBOKYITHOCTH C IIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YYEHHBIX paclpeneIeHuin

10

11

12

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB M3YYEHHBIX paclpeneIeHuin
[IpakTryeckas pabora c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]
[IpuMepsl HENPEPBIBHBIX CIIy4alHbIX

BCJIMYMH. CDYHKI_II/ISI IIJIOTHOCTH
BEPOATHOCTU

13

PaBHOMepHOE pactipenenenue. [Ipumepsl
3aaa4, MpUBOJAIINX K ITOKA3aTCIIbHOMY U
K HOpMAaJIbHOMY pacIpeaeIICHUSIM

14

15

CDYHKI_II/ISI IJIOTHOCTHU BECPOATHOCTHU
IOKa3aTCJIbHOTO paClpCaACICHUA

CDYHKI_II/ISI IJIOTHOCTHU BCPOATHOCTHU
HOPMAJIbHOT'O PAaCTIpCACIICHUA

16

IlocienoBaTeNbHOCTE OMHOYHEIX
He3aBHCUMBIX coObITH. [Iprmep 3anaun,
MIPUBOJALICH K PACIIPEAETICHUIO
Ilyaccona

17

[TpakTrueckas padoTa ¢
WCTIOJIh30BaHUEM DJIEKTPOHHBIX TaOIIUI]




KoBapuanus 1ByX ciiy4ailHbIX BETUYHH.

18 Koadduuuent koppensauuu

19 CoBMecCTHBIC HAOTIOICHUS IBYX BEJIMYNH

20 Bri6opounsiii k03¢ durment
KOppEeIALUU

71 Paznuune Mex 1y TMHEHHOMN CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jluneitnas perpeccus

3 [IpakTuueckas padbora c
MCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHIL
[IpencraBnenue TaHHBIX C IOMOIIBIO

24 Ta0JINIl U TUArpaMM, OIHCATEIIbHAS
CTaTUCTHKA

’5 OnbITH ¢ PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSAMU

26 Brruucnienue BeposiTHOCTEH cOOBITHI C
pUMeHeHneM (HopMyI
Brruncnenue BeposiTHOCTEN COOBITUI C

7 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpAMHATHAs IpsiMasi, 1epeBo,
nuarpaMmma Jitnepa

28 Ciry4daiiHble BETMYMHBI U pacIpeiesICHUs

79 MaremaTuuecKOe OKUIAHUE CIyYalHON
BEJINYUHBI

30 MaremaTuuecKoe OKUIAHUE CIyYalHON
BEJIMYUHBI

31 Kontponbnas padota: "BeposTHocTs 1

cTaTUCTUKA"




32

33

34

Brruucienue BepoITHOCTEH COOBITHIM €
npuMeHeHHeM (OopMyIT U TpapuuecKux
METO/IOB

Brruucienue BepoITHOCTEH COOBITHI €
npuMeHeHueM GopmMyi U rpapuIecKux
METOJIOB

CrnydaiiHble BETUYUHBI U
pacnpenenenus. MaremaTuyeckoe
0’KHJIaHHUE CITy4YallHON BEITUYMHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuraTh U CTPOUTH TAOJIMIBI U TUATPAMMBI
6.2 OnepupoBaTh NOHATHAMH: CpeAHee apu]MeThdeckoe, MeauaHa,
' HauOoJIbIlIee, HAUMEHbLIEE 3HAYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHbIX
OnepupoBaTb NOHATUAMHU: CITy4allHbINA SKCIIEPUMEHT (OIBIT) U CIy4aiiHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIA HCXOM) CIy4aifHOro
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTM B ONBITAX C PAaBHOBO3MOXKHBIMU
CITy4aifHBIMU COOBITHUSIMH, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute ¥ ¢GopMynupoBaTh COOBITUS: IepeceueHHe U OObeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO;
’ [0JIb30BAThCA  JuarpamMmamu  Oiinepa U QOpMYJION  CIIOXKEHHUS
BEPOATHOCTEN MIPH PEIICHNUH 33]a4
OnepupoBaTb NOHATUSAMH: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpPaBUIa YMHOXKEHUS, C
IIOMOUIBIO AE€PEBA CIIYYallHOTO OIIBITA
6.6 [TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PEILIEHUH 3aa4
OnepupoBaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEpUs
6.7 UCIBITaHUH, yCIIeX U HeyAayda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
' HE3aBHCHUMBIX MCIBITAHUN /10 MEPBOrO YCIEeXa, HaXOJIUTh BEPOATHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnu
6.8 OnepupoBaTb NOHATUSAMM: CllydallHas BEJIIMYMHA, PACIpENEICHHE
’ BEPOATHOCTEH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepSIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yabTara
5 Teopus BepossTHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh  BEPOSITHOCTH  3HAUEHUHW  CIIy4allHOM  BEJIMYMHBITIO

pacnpeaciiCHuI0 Ujin € IOMOLIbIO JUarpamMm




OHepI/IpOBaTB MOHATHEM MATCMATHUYCCKOI'0o OXHJaHUA, NPUBOIAHUTH
IIPUMEPHI TOI'O, KaK MIPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC CHy‘I&ﬁHOﬁ

32 BEJIMYMHBI, HAXOJUThb MAaTEeMaTHUYeCKOE OXHJaHWE 1O JaHHOMY
pacrpeeseHUIo

5.3 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCE

5.4 NmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, u  amarpamMm. CpenHee
apudMeTHYeCKoe, MeauaHa, HauOOJbIIee W HAWUMEHbBIIEE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

CryvaliHple OSKCIIEPUMEHTHI (OMBITHI) W CIIyd4ailHble COOBITHSA. DIJIEMEHTapHBIC
coObITUst  (MCX0/bI). BeposATHOCTh ciydailHOro coObITHsA. BiaM30CTh YacTOTHIN
BEPOSATHOCTH cOObITHIA. Ciy4aliHbIe OIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSAMH. BEpOSITHOCTH COOBITHIA B OTBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHA

Onepauuu Hax COOBITUSMHU: TIEpeceYeHHe, OObEIUHEHHE, MPOTUBOMOIOKHBIC
coObITud. uarpammel Ditnepa. @opmyna cioxkeHUs: BEpOSTHOCTEN

6.4

6.5

6.6

YcnoBHas  BEPOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

KomOunatopHoe mnpaBwio ymHoOxeHus. IlepectanoBku u ¢dakropuan. Yucio
couetanuil. Tpeyronbauk Ilackana. @opmyna Ounoma HeroToHa

bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucneltadns. Cepusi HE3aBUCHMBIX HCIBITaHMKA [0 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHymm

6.7

Crnyuaiinas BenmuunHa. Pactipenenenue BepositTHOcTed. JlmarpamMma pacripesiesieHus..
[Tpumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Teopust BEpOATHOCTEN M CTATUCTHUKA

5.1

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYHMH: MATEMATHYECKOE OXKHUJIAHME,
JMCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE. [[puMepbl TpuMeHEeHU MaTEMATHYECKOTO
OXMJaHWs, B TOM YHMCJE B 3aJadyax M3 MOBCEIHEBHOW >XKU3HH. MaTemMarnueckoe
OXKHJIaHWE OWHAPHOW CITydalHOW BETWYMHBI. MaTeMaTHuecKoe OKHJIaHHE CYMMBI
CIIy4YailHBIX BEIMYMH. MaTeMaTH4ecKoe OKUJAaHUE U JUCTIEPCUS T€OMETPUUECKOTO
1 OMHOMHUAIBHOTO pacIpeIeIeHHA

5.2

3akoH OOJBIINX YHUCEN U €ro poJib B HayKe, MpUpoje U obmiecTBe. BrIOOpoUHbIi
METOJI UCCIIENOBAaHNHU




IIpuMepsl HENpEpBIBHBIX — CIydalHBIX BeauuuH. lloHsate o0 IIOTHOCTH
53 pacnpezenenus. 3aiady, IPUBOJAIINE K HOPMaIbHOMY pacnpeneneHuto. I[lonstue
0 HOpPMaJIbHOM paclpeneIeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GopMyIHpOBaTh U OMNEPUPOBATH TMOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
00paTHOE W NPOTUBOIOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MAaTEMaTU4YECKOW WHAYKIIWHY;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKACHHMsS IIpU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OINEpPALMU Haj
MHOXECTBAMHU; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUsS PEAJIBHBIX ITPOLIECCOB U SBJICHUH U NIPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINEepUPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crocob6aMu; UCIIONIb30BaTh rpadbl MpU PelIeHUH 3a1a4

YMeHue onepupoBaTh NOHSTUSMM: HATypalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIEHb
C palMOHANbHBIM  I[OKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarenaeM, JiorapugMm 4ymciaa, CHUHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTATOK 10 MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypajibHBIX,  IIEJIBIX,
palMoHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIOJIb30BaTh
NPU3HAKKU JICIMMOCTH, HaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOmiee KpaTHOe, aropuT™ EBKiHa npu pemieHnun 3aaa4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; yYMEHHE
BBITIOJHATh BBIUMCIICHUE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U Jiorapudmamu, npeoOpa3oBaHUs JPOOHO-pallMOHATBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IMOHATUAMM: IOCIEIOBATEIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTpryIecKas mporpeccus, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuyYeckass  IpOorpeccus; yMEHHME  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ncia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OnpeaACINTEIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEpPUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IIOMOILIBIO PAa3JIMYHBIX IPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpPOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUMSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUS
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMY, 1epBasi ¥ BTOpasl MPOU3BOAHAsA (DYHKIMHU, T€OMETPUUECKUN 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINH
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMU; yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMHA, HAaXOJUTh YpaBHEHHE KacaTeJIbHOM K rpauky
(GyHKLIMY; YMEHHE HaXOAUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeéMaTH4eCcKOro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlIero
pelnieHuss B NMPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIomaanu U 00BEMBI q)Hpr C IIOMOIIIBIO




HUHTCrpaia, NpUBOAUTL NPUMCPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUSA C

oMoIIbI0 AuddepeHITnaTbHbIX YpaBHECHUH

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMs, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TMOKa3arenbHas M Jorapupmuyeckas (yHKIUM; yMEHUE
CTpOUTH TpapuKH W3yYEHHBIX (YHKIMU, BBIIOIHATH MPEOOpa3OBaHUA
rpapuKoB (pYHKIMH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3aJad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajlay U3 peasIbHOM JKM3HU; BbIpaXaTb (GOPMYyJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIMHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 33aJaud pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOIICHTHI, JI0JIM M YacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00JaCTH YNpaBJICHUS JIUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4y, MCCIIEJ0BATh IIOJIy4YCHHOE DPEIICHUE U
OLICHMBATh IPaBAONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIEN0BATh IMOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTth MOHATUSMU: cpeiHee apudMeTHIecKoe, MeArana,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATh
nH(popMaIrio, TPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIIYI0 CBOKMCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTHCTUYECKUE JTaHHBbIC, B TOM YHCIIE C MPUMEHEHHEM TpadUuUyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpaMueCKH NCCIIeI0BATh COBMECTHBIC
HAOMIOJIEHUsT C TOMOINBIO JWarpaMM pacCeMBaHUsS W JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIYYalHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpadUuecKUX METOJOB; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHHUS BEpOSITHOCTEH, (popMyiy MOJHOU
BEpOSATHOCTH, (opmyny beprymnm, komOuHaTopHbie HakThl U HOPMYIIBI;
OLICHUBAaTb BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, pAacIpeeleHue BEPOSITHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKIOHEHHE
CIlyuallHOW BEJWYMHBI, (YHKIHH paclpelesieHuss H  IUIOTHOCTH
PaBHOMEpPHOTO, I0Ka3aTeJbHOTO U HOPMAIbHOIO paclpeesIeHuil;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN Ui
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHNE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO MepecTaHoBOK; OuHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYyYEHHBIA PE3YIIBTAT

VYMeHune omnepupoBaTh IOHATHAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHH Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA IpsMBIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISAPHOCTD MPAMBIX U IIJIOCKOCTEH, yroi
MEXAY MPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHHUE MCIIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJECIH C IIOMOLIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunen, Mpu3Ma, NuUpaMmuia, (urypa u MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUbl, MPU3MbI, KOHYyca, LWIMHApA, 00bEM KyoOa,

MNpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAA, THPaAMHIbI, MPU3MbI, HOUJIHWHApPA,




KOHYycCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUEHHUSI KOHyca M LIWIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomiascs cdepsl, IINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPHl U TTOBEPXHOCTH
BpAICHUS, NX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBAa F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHLHO
(dbopMynHpOBaTH ONpeAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (PUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuio ¢Guryp o
Pa3IUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[IOBOPOT, IHpeoOpa3oBaHUE IMOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacrio3HaBaTh pPaBHbBIC U MOJ0OHBIC (UTYPBI, B TOM YHCJEC B TPUPOJIEC,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHUE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
II0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 JIPYTUX y4€OHBIX IPEIMETOB H
U3 PEATbHOW KM3HU;, YMEHHE BBIUUCISATH F€OMETPUYECCKHUE BEIUYHUHBI
(mHa, yrou, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
u3y4eHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaab cephl; 00bEM KyOa,
HpsSMOYTOJIBHOTO Mapajjiesenunena, MUPaMHUIbl, MPHU3MBIL, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue ornepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMAa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha 4YHUCIIO, pa3joKeHHe BeKTopa o Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YrOl MEXIY
BEKTOpaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

MIPEAMETOB
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YMeHue BBI6I/IpaTB HO,Z[XO,[[SII_L[I/Iﬁ MECTOH I PpCHICHUA 3adadvu;
IMOHUMAaHHUC 3HAYUMOCTH MATEMAaTUKKW B H3YUYCHUU IMPUPOJHBIX H
06H.[CCTB€HHLIX mponeccoB HBHGHHﬁ; YMCHHUC  pacCllO3HABATDH

IMMPOABJICHUEC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HaYKHU




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Yucina 1 BEIUMCIIEHUS

1.1 Hatypanbnsle u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JpoOW, MPOICHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerniyeckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apupMeTHIeCKUMU
' KOpHSIMHU HaTypaJIbHOM CTENEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C pPaLMOHAIBHBIM IIOKAa3aTEJIEM.
' CBoiicTBa cTeNIEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHMCIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI
JeiicTButenpHble yucia. Apudmernyeckue oOmepanuud ¢ ACHCTBUTEIbHBIMU
1.7 yucnamu. [lpubmmkéHHbIe BBIUMCICHMS, MpaBWIa OKPYIJICHUS, NPHUKUAKA H
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxeHUI
1.9 KomrmnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 enpie u 1poOHO-palIMOHATIEHBIE YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpruueckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppainmonansHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpwuiia CuCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIhI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

>l ¢ynkuuu. YétHeie u Heu€THbIe GyHKIMU. [lepuoguueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HauOosbliee m HauMeHblIee 3Hau€HHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areieM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Toukm paspeiBa. Acumnrtorsel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 21eMEHTapHBIX (QYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! PyHKLIUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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