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IMNOACHUTEJIBHASA 3AIINCKA

VYuebnslit kypc « BepoSTHOCTh U CTAaTUCTUKAY YTIYOJIEHHOTO YPOBHS SIBJISCTCS
IPOJIOJDKEHUEM UM Pa3BUTUEM OJHOMMEHHOrO Yy4eOHOro Kypca yriayoJEHHOTrO
YPOBHSI Ha YPOBHE CpeJIHEro 0011ero oOpa3oBaHus. Y YeOHbIN Kypc MpeiHa3HAuYeH
Uist GOpMHUPOBAHUSL Y OOYYAIOIIMXCSI CTATUCTUYECKOW KYJIbTYpbl M MOHUMAaHUs
pOJIM TEOPUHM BEPOSTHOCTEHW KaK MAaTEeMaTHYECKOTr0 MHCTPYMEHTA JJIsi U3Y4YEHUS
CITy4JaiiHBIX COOBITHIA, BEIMYUH U TIporieccoB. [Ipu n3yuennn Kypca o0oramaroTcs
npeAcTaBiIeHUsS OOYYaroOUIMXCd O METoJaxX HCCIeAOBaHUS HM3MEHUHUBOTO MHUDPA,
pa3BUBAaeTCS MOHUMAHHME 3HAYUMOCTM U OOIIHOCTH MAaTeMaTHYECKUX METOJIOB
MO3HAHUS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MUPOBO33PECHHUSI.

Conepxkanne y4eOHOTO Kypca HampaBleHO Ha 3aKpeIUICHHe 3HAHUWH,
MOJIYYEHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, U
Ha pa3BUTHUE NPEACTABICHUN O CIIyYalHbBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX MpPHUMEpPaX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOyqarommxcs J0IKHO CHOPMUPOBATHCS MPECTABICHHUE O
HamOoJee ynoTpeOUTENbHBIX U OOITUX MATEMAaTUYECKUX MOJIENSIX, UCTIONb3YEeMbIX
JUTS OTIMCAHUS aHTPOIIOMETPUYECKUX U JieMOrpadudeCKUX BEIMYUH, TOTPEITHOCTEN
B Pa3JIMYHbIC POJIa U3MEPEHUSX, JIIUTEILHOCTH 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH U MPOIECCOB B 00IIECTBE. Y 4eOHBII
Kypc sBisieTcst 0a30il JUisi OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CTIEIUATNCTaM HE TOJIbKO MHKEHEPHBIX CIEIUAIbHOCTEH, HO TaKKe
COIIMAJIBHBIX U MICUXOJIOTMYECKHX, TOCKOJIbKY COBPEMEHHbBIE OOIIIECTBEHHBIE HAYKH
B 3HAQUUTEIHLHONM Mepe UCHOJB3YIOT anmapar aHaiu3a OONbIIMX JaHHBIX.
LleHTpasibHY!0 4YacTh y4eOHOro Kypca 3aHHMAaeT OOCYXJCHHE 3aKOoHa OO0JIbIINX
yrcel — (yHIaMEHTAJIbHOTO 3aKOHA MPUPOJIbI, HWMEIOIIET0 MAaTeMAaTHUYECKYIO
dbopmanmu3anmio.

B cooTBeTrcTBUM € yKa3zaHHBIMH LIENSIMU B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCT, M CTATUCTHKa» Ha YriayOJEHHOM YpOBHE BBIJCIIEHBI OCHOBHBIC
cozepkatenbuble TUHUU: «CiydyaiiHble cOOBITHSI U BeposTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEI.

[ToMuMO OCHOBHBIX JIMHUU B Y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHTBHI TEOPHUH
rpadoB UM TEOPUM MHOXKECTB, HEOOXOJIUMBbIC JUIsI TIOJHOLIEHHOTO OCBOCHUS
Marepuanga JaHHOTO YYeOHOTO Kypca M CMEXHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYypCOB.

Coneprxanue muHUMN «CirydaiiHble COOBITHS U BEPOSITHOCTHY CIIY>KHT OCHOBOM
Juist GOpMHUpPOBaHUSL TPEACTABICHUM O PACHPEACICHUH BEPOSTHOCTEH MEXIy
3HAYCHUSIMU CIyYalHbIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIbHOW JTUHUU
3aHUMAeT M3Y4YeHUE TE€OMETPUUECKOTO M OWHOMHUAIIBHOTO paclpeiesieHuil u



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMU — MOKa3aTEIbHBIM U HOPMAJIbHBIM
pacIpenencHusIMU.

TeMbl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIYYallHBIMU BEJIIMYMHAMU U
pacmpeiefieHus MU, aKIEHTUPYIOT BHHMMaHUE OOy4alollMXCsi Ha OMNHCAaHUU W
U3YYCHHUH CIy4YaWHBIX SBICHUN C MOMOIIBIO HETPEPBIBHBIX PyHKIHI. OCHOBHOE
BHUMAaHUE yAEIISIeTCS MOKA3aTEIbHOMY U HOPMaJIbHOMY PacCIpeIeTICHUSIM.

B yueOHOM Kypce mpeaycMmaTpuBaeTcs O3HAKOMHUTEIBHOE HM3yYeHUE CBSI3H
MEXIy CIIy4YalHbIMA BEJIIMYMHAMU W OINHUCAHHE H3TOW CBSI3M C IOMOIIBIO
Kod(h(dUIIMEHTa KOpPENIHMH W €ro BBIOOPOYHOTO aHajgora. OTHU DIEMEHTHI
COJIEpKaHMS Pa3BUBAIOT TEMY «JMarpaMMbl paccerBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEICHUS U3 KYypPCOB
anreOpbl U TEOMETPUH.

Emé€ oauH »2leMEHT  coAep)KaHus, KOTOpPbIM  Ipejuiaraercs  Ha
O03HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHBIX HE3aBHUCUMBIX
COOBITUM, HACTYNAIOIINX B €IUHUILY BpeMeHU. O3HaKOMJIEHHE C pacipeaciCHuEM
BEPOSITHOCTEN KOJMYECTBA TaKUX COOBITUM HOCUT pPA3BUBAIOLIMI XapakTep u
ABJISIETCS] AKTyaJIbHBIM Ui OyIyIIMX aOUTYypHUEHTOB, MOCTYMNAIOUIUX Ha y4yeOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, I[ICUXOJIOTHEH W
YIPABIECHUEM.

Ha u3ydenne yueOHoro Kypca «BeposiTHOCTh U CTATUCTHKA» HA YTI1yOJIE€HHOM
ypoBHe oTBoAUTCS 68 "yacoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 4gaca (1 gac B HezelO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

I'pad, cs3ublii rpad, nytu B rpade: Mukisl U nenu. CteneHs (BaJeHTHOCTD)
BepiuHbL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaliHble SKCTIEpUMEHTHI (OMBITHI) U CIy4alHbIe COOBITUS. DIIeMEHTapHBIE
coObITust (Mcxonbl). BeposTHOCTh ciydaiiHOro coObITHs. BiiM3ocTh 4acToThl U
BEPOSITHOCTU cOObITHI. CiydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepaiuu HaJy COOBITUSIMU: TTepeceueHne, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
coObITus. JIuarpamMmmel Ditiepa. @opmyiia ClI0KEHUsI BEPOSITHOCTEH.

VYciloBHasE BEPOSITHOCTb. Y MHOXXEHHUE BEpPOSATHOCTEH. JlepeBO Ciyd4amHOIo
skcniepuMenTa. @opmyna nonHou BepoaTHoCcTH. Popmyna barieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaliHbIN ONBIT (MCTIBITAaHUE), yCIeX U Heyaada. He3zaBucumbie
ucnbiTaHust. Cepusi HE3aBUCUMBIX MCIIBITAHUM A0 IepBoro ycnexa. IlepectanoBku
u (Qakropuan. Ywucino coueranuil. Tpeyronpuuk Ilackans. ®opmyna OuHOMa
Herorona.

Cepust He3aBUCUMBIX HcTibITaHUK bepHyuu. Ciy4ailHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuvaitnass  BenmunHa.  Pacnpenenenue  BeposATtHocten.  Jlmarpamma
pacupeaenenus. Onepamnuu Haja ClIy4yallHbIMU BeIWYMHamMu. buHapHas ciyvyaliHas
BennuuHa. [lpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHUAJILHOE.

CoBMecTHOE pacrpeieicHue JABYX CIydallHbIX BennuuH. HeszaBucumele
CIIy4allHble BEJIMYMHBL.MaTeMaTH4eCcKOe OXHAAHUE CIIYYalhHOW BEJIWYUHBI
(pactipenenenus). llpumepbl  OpUMEHEHHS  MAaTEMAaTHYECKOTO  OXUAAHMS
(cTpaxoBaHue, JoTepes). MaTemMaTHUeCKOe OXXHJaHHE OWHApHOW Cily4ailHOM
BEIIMYMHBI. MareMarndeckoe OXHJAHME CYMMBI  CIy4YalHBIX  BEJIWYUH.
MatemaTtuyeckoe 0>kMJJaHUE TEOMETPHUUECKOTO U OMHOMHAIIBHOTO PacIpeIeICHUN.

Jlucnepcuss ¥ CTaHAAPTHOE  OTKIIOHEHHWE  CIYYalHOM  BEJIIMYMHBI
(pacnpenenenusi). Jlucriepcus OMHApHON clydailHOW BelMYuHbI. MaTeMaTtuueckoe
0’KMIAHUE NPOU3BEIACHUS U IUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYalHBIX BEJIUYMH.
Jucriepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHAIBHOTO pacHpeesICHuUs.
Jlucriepcus ¥ CTaHAAPTHOE OTKJIIOHEHUE T€OMETPUUECKOTO PACIIPEACIICHUS.

11 KIIACC

Hepasencto YeOniméra. Teopema UebniméBa. Teopema bepuymim. 3akoH
Oonpiiux  uyucen.  BpIOOpouHbI  MeTOA — ucchenoBaHuil.  BwiOopouHbie



xapakTepucTuku. OleHMBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka nmpocTenmmx ruIoTe3 ¢ TOMOIIBK U3YYEHHBIX PACIpPEICIICHUN.

HenpepriBuble ciyuaiinble BenuuuHbl. [lpumepsl. DyHKIMSA IIIOTHOCTH
BEpPOSITHOCTU paclnpeneineHus. PaBHOMEpHOE paclpenerneHue U €ro CBOWCTBA.
3ajaun, NpUBOASIIME K OKA3aTEIIbHOMY PaclpeAcIICHUI0. 3a1auu, IPUBOISIINE K
HOPMaJIbHOMY pacrpeaeneHuto. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeNbHOTO pacipeaesieHus, PyHKIHs MIIOTHOCTH BEPOSITHOCTA HOPMAIBHOTO
pacnpenenenusa. OyHKIUS IIOTHOCTH U CBOMCTBA HOPMAJIbHOIO PaCIIpEICTICHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3anauw,
npuBoAsAUIME K pacnpeneneHuto [lyaccona.

KoBapuanusa nByx ciuydaiiHeix BenuuuH. KoadduuueHnt auHeHOM
koppensiiud.  CoBMeCTHbIE  HaOMIOJEHUS  JBYX  BEJIMYMH. BbpIOOpOYHBIM
korddumeHT koppenduuu. Paznuuure Mexay JMHEHHON CBSI3bI0 M IMPUYUHHO-
CJIEACTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HAMMEHBIIINX KBAAPAaTOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YIJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKTAHCKOMN MO3UIIMK 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA, IPEACTABICHHUE O MATEMAaTHUECKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYp
IPOXJIAHCKOTO  oOmiecTBa  (BBIOOpHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBaTh C COIMAJbHBIMU HHCTUTYTAaMH B COOTBETCTBUM C HX
(GYHKIUSMHA U Ha3HAYCHHUEM;

2) IATPUOTHYECKOI0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JIOCTHXKEHUIN HAYKHU U ICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B MOCTPOCHHUE YCTOMYUBOIO OYIyIIIETO;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33/]1a4, PELICHUH, PACCYKIECHUI, BOCIPUUMYUBOCTD K
MaTEeMaTHYECKUM acCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEpECcax 3I0POBOTO U 0€30MacCHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHHIO U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMATHUYE€CKON HAIIPABICHHOCTH;

7) 3K0JI0TH4eCKOr0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpPhl, TIOHUMAaHHE BIUSHUS
COL[MAJIbHO-?)KOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAJIbHON
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolllel cpefpl, MIAHUPOBAHUE IIOCTYNKOB M OLIEHKHM WX BO3MOXHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MAaTEeMAaTHYECKON
HAyKHU Kak c(epbl 4eJIOBEUECKOM JAeSATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL PA3BUTHS IIUBUIN3ALIUY, OBJIAJICHUE SA3BIKOM MATEMATUKU U MaTeMaTHYECKOM
KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO
U UCCIIEIOBATEIBCKYIO ICSITEILHOCTh UHIUBUYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUSA

ba3oBble jornueckue aeiicTBU:

BBIABJISITh U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXIy TMOHATUSIMHU, (OPMYJIUPOBATH
OmpeIeNICHHs] TIOHSITUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUU,
OCHOBAHUS /1711 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJN3a;

BOCIIPUHUMATh,  (QOpMYIUpPOBaTH U  NPeoOpa3OBBIBAThH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEYUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHIX, MpEJJIaraTh KPUTESPUHU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY UL,

JIeJIaTh BBIBOJABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKJIIOUCHUM, YMO3AKIFOUEHHUIN 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS 1 BBIBO/IBI,

BbIOMpaATh crmoco® perieHuss ydeOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOMpaTh HAOO0JIee MOIXO AN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBareJbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynHpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MPOOJIeMY,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ty 00BEKTaMHU, SIBICHUSIMH, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEpCAJIbHbIe YUeOHbIe elicTBUSs

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEJISIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHCHHUS II0 XOJy peIICHUS 3aJayH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
nuanora, oOHapy)KHWBaTh Pa3jIMYMe M CXOJCTBO IO3WIMN, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3eHTAIlMH U OCOOCHHOCTEH ay IUTOPHH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a]1a4u, BHIOUPATh CIIOCO0 PEIIeHUs ¢
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUN C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMHU  TIO3HABATEIbHOM  pedUieKCMH  KaK  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYECKOH 3a1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHSITH IPUYUHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mMpU pelIeHHH Y4yeOHBbIX 3aJay, NPUHUMATh I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TIOTOBAPUBATHCS, 00CYKIaTh MIPOIECC U pe3yabTat padboThl, 00001aThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PyNmoBbIX (opmax paboTel (0OCYXaAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMU Wi€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  Yy4aCTHUKaAMU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

CBOOOJHO OIEepUpOBaTh MOHATUSAMHU: Tpad, TIockuid Tpad), CBI3HBIN Tpad,
nyTb B rpade, Memnb, UK, JIEPEBO, CTEMCHb BEPIIUHBI, JEPEBO CIIYyYaitHOTO
AKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHITUSMH: CIYYalHBIM SKCIEPUMEHT (OIbIT),
CIIyJaitHOoe COOBITHE, PJIEMEHTAPHOE CIyJ4aiiHOE COOBITHE (DIEMEHTAPHBIN MCXO)
CIIy4ailHOTO  OTBITA, HAXOJUTh BEPOSITHOCTH COOBITHM B  OMNBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSMU;HAXOAUTh W (POPMYIUPOBATH
COOBITHS:  TepeceueHue, OO0bCAMHEHHE  JAHHBIX  COOBITHH,  COOBITHE,
IPOTUBOIMOJIOKHOE JAHHOMY, MCIIOJIb30BaTh JUarpamMMbl Dilliepa, KOOPIUHATHYIO
OpSIMYIO IS pelieHus 3aja4, MOoJIb30BaThCs (POPMYIION CIIOKEHUSI BEPOSTHOCTEH
JUTSL BEPOSITHOCTEH JIBYX M TPEX CIYHYaHBIX COOBITHIA,



ONEpUPOBATH MOHATUSMHU: YCIOBHAS BEPOSTHOCTh, yMHOKEHUE BEPOSTHOCTEM,
HE3aBUCUMBIE  COOBITHS, JI€PEBO  CIy4yalHOrO  OSKCIIEPUMEHTA, HAXOIUTh
BEPOSTHOCTU COOBITHH C IMOMOUIBIO IpaBUJIa YMHOXEHHS, JIepeBa CIy4ailHOro
OTbITa, HMCIOJIb30BaTh (GOpMyNTy TMOJHOW BeposiTHocTH, (opmyny baiieca mpu
pelIeHNH 3a7ad, ONpPENENSITh HE3aBUCUMOCTb COOBITUH 1O ¢opMyiae U IO
OpraHU3alMK CIIy4YaliHOTO SKCIIEPUMEHTA;

OPUMEHATh H3YUYEHHbIE KOMOHMHATOpHbIE (OPMYNBI Uil MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOIO OIbITa, PELICHUs
3aJa4 10 TEOPUH BEPOSITHOCTEN;CBOOOJHO ONEPUPOBATh MOHATUSMU: OMHAPHBIN
CJIydaiiHbIN ONBIT (MUCIBITAHUE), YCIIEX U HEYylaya, HE3aBUCUMBIE UCIIBITAHUS, CEPUS]
UCIIBITAHUHN, HaXOIUTh BEPOSITHOCTU COOBITUMN: B CEpUU HCIBITAHUI 10 MEPBOrO
ycrnexa, B CEpUM HCHBbITAHUN bepHyJiM, B ONBITE, CBA3aHHOM CO CIIyYalHBIM
BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;

CBOOO/IHO OIEpPUPOBATh MOHATUAMMU: ClydyailHash BEIMYMHA, pACIpelieleHHe
BEpOSITHOCTEH, JauMarpamMma paclpejesieHusl, OuHapHas cllydaiiHas BeJIMYWHa,
reoMeTpudecKoe, OMHOMHUATIBLHOE PaCpeelICHIE;

ONEPUPOBATH TMOHATUSMH: COBMECTHOE pAaCIpPENEICHUE IBYX CIyYalHBIX
BEJIMYMH, HCIOJb30BaTh TaOIUIly COBMECTHOIO paclpeiesieHus ABYX CIydalHbIX
BEJIMYMH U1 BBIICICHUS PACIpElNENeHUs] KaXIOW BEJIIMYMHBI, OINPEACIICHUS
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIIMYMH;CBOOOJHO  ONEpUPOBATH  MOHATHEM
MaTEMaTUYECKOTO OXKUIAHUS CIIy4aillHOM BEJIMYMHBI (pacnpesieieHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTUYECKOIO OXHUAAHMUS TpH pElHIeHUH 3a]a4, BBIYUCITH
MaTEMaTHYECKOE OKUJaHUE OMHOMUAIILHOTO U TEOMETPUUECKOT0 pPaclpeIeIICHHIT;

CBOOOJTHO OIEpUPOBATh MOHITUSIMU: JUCIIEPCUSA, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IHCIEPCUU CIIyYaWHOM BEJIMYMHBI
(pactipeiesieHHs) MPU PELICHUH 3a/1ay, BBIYUCIATH JAMCIEPCHUI0 M CTaHJIAPTHOE
OTKJIOHEHHE F€OMETPUYECKOTO U OMHOMHAIIBHOT'O pacipeieICHU.

K koniy 11 kiacca oGyyaronuiicss HQyYUTCS:

BBIUUCIISITH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O TaHHOW BBIOOPKE M OLIEHUBATH
XapaKTePUCTUKH TEHEPaTbHOM COBOKYMHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapaktepuctukaMm. OIeHUBaTh BEPOSITHOCTH COOBITHI U MPOBEPSITH MpOCTEHIINe
CTaTUCTHUYECKHUE TUIIOTE3bI, MOJb3YSACh H3yUYEHHBIMU PacCIpeIEICHUSIMU;

OPUBOJWUTH  NPUMEPHl  3a1ady, NPUBOMAIIMX K  IOKa3aTeIbHOMY
pacupeneneHuo, 3aJad, OPUBOIAINMX K HOPMAJIbHOMY pPaclpeleeHUIO.
OnepupoBaTh NOHATUAMHU: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTU IOKA3aTEIbHOTO
pacnpenenenus, QyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O paclpe/leIeHuUs,
(YHKLMS IJIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PaCIpeIeIICHNUS;

ompenensaTh  KO3GGUIMUEHT  JTUHEHHOM  KOppensiuu,  BbIOOPOUYHBIM
KOA(OUIIMEHT KOPPEIISIIHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3aesioB U TeM (uu¢posbie)
Ne ni/m Kourpoasnbie | IlpakTnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypebt
1 DneMeHTHl Teopuu rpados 3
9 CrydaiiHble ONBITHI, CIIydaiiHble COOBITHS U 3
BEPOSITHOCTU COOBITUI
Omnepanuu HaJ MHOXECTBaMH U
3 coOpITusAMU. C0XKEHUE U YMHOXKECHHE 5
BEPOSITHOCTEH. Y CJI0OBHAsI BEPOSITHOCTb.
He3zaBucumele coObITUS
4 DeMeHTbl KOMOMHATOPUKHI 4 1
Cepun nocie0BaTeNbHbIX UCIIBITAHUI.
5 Ucnpitanus beprymnu. CiydaiiHbIi BEIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyyaiiHble BEJIMYUHBI U pACIIpe/IeTICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m Kontpoabnsie | IIpakTnyeckue
NporpamMmbIl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThI
pecypcsl
1 3aKoH OOJBIINX YHCENT 5
DNeMEHThl MATEMaTHYE€CKON CTATUCTUKHU 6
HenpepsiBHbIE CilyyaliHble BEIMUYUHbI
3 (pactipenenienus ), MoKa3aTeIbHOE U 4
HOpPMAaJIbHOE pacipe/leleHUs
Pacnipenenenne Ilyaccona
CBs13b MEXY CIIYYailHBIMH BETHIMHAMH
O0001IeHre 1 cucTeMaTu3anus 3HaHUH 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne ni/m

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DeKTpOHHBbIE HU(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

I'pad, cBsa3HbIN Tpad, npeacTaBiIcHUE
3a/1a4¥ C MOMOIIbIO rpada

https://m.edsoo.ru/DNVFQSSROQO

Crenensp (BaJIeHTHOCTh) BeplIMHBL. [1yTh
B rpade. Llenu u nuxiisl

https://m.edsoo.ru/UXI4HCLA1L

I'pads Ha mTocKOCTH. [lepeBo
CIy4alfHOT O SKCIIEPHUMEHTA

https://m.edsoo.ru/24XFA5016

Crny4aifHble SKCTIEPUMEHTHI (OIBITHI) U
CITy4aiiHbIe COOBITHS. DJIEMEHTapHbIE
COOBITHS (MCXOBI)

https://m.edsoo.ru/JIIN2M7PO

BeposaTHOCTb citydyaifHOr0 COOBITHS.
BepostHOCTH COOBITHII B ONBITAX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

https://m.edso0.ru/8S3C8YCML

BeposTHOCTh City4aitHOTO COOBITHS.
BeposTHOCTH COOBITHII B OIBITAX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

https://m.edsoo.ru/N2R1G2PJ5

Ilepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITHH, MPOTUBOMOIOKHBIE COOBITHSI.
dopMyiia CI10KEHNS BEPOATHOCTEN

https://m.eds00.ru/183Y3NKOQ



https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ

YcaoBHas BCPOATHOCTD. YMHOXEHHUE

8 BeposiTHocTel. Dopmyria yCIIOBHOM https://m.edsoo.ru/W5ZFDS3AA
BEPOSATHOCTH
YcioBHAs BEPOATHOCTh. Y MHOXKCHHE

9 BeposiTHOcTel. DopMmyria yCIOBHON https://m.edsoo0.ru/ORLGTZ9K?7
BEPOSITHOCTH

10 ®opMyiia MOTHONU BEPOSATHOCTH https://m.edso0.ru/UNX09C5LX

11 ®opmyna baiteca. Hesaprcnmere https://m.edsoo.ru/NYFIVJ6R6
COOBITHS

12 KomOHHATOPHOE IPABHIIO YMHONKCHILS. https://m.eds00.ru/BVVFQUKKS
[TepecTanoBku u pakTopuan

13 Hueno cotetariit. Tpeyrombiii https://m.edsoo.ru/Y 15CS8R20
ITackans

14 ®opmyna OuHoma HproToHa https://m.edsoo.ru/ABSANVGJH
Kontponbnas padora Nel: "I'padsr,

15 BEpPOSITHOCTH, MHOXECTBA, https://m.edsoo.ru/Q3DKAYADF
KOMOMHaTopuka'
bunapHbIii cy4aliHbII OIBIT
(ucnbITaHue), ycnex U Heyaya.

16 HezaBucumsble ucnbitanus. Cepust https://m.edsoo.ru/lY4T46JQ6
HE3aBUCHUMBIX UCIIBITAHUHN JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HCITBITAHUH JI0 https://m.edsoo.r/OLKT2Y9IU
MIEPBOro ycrexa

18 Cepi HE3ABHCHMBIX HCTIBITAHHH https://m.edsoo.ru/HIWIZ7FD8
bepnymn

19 Coyuaiiiii BRIOOP M3 KOHEUHOM https://m.edso00.ru/VCL7PSUOX

COBOKYITHOCTHU



https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X

20

[TpakTiueckas paboTa ¢ UCIOIB30BaAHUEM
AJICKTPOHHBIX TAOJIHI]

https://m.edsoo.ru/NE69MIZJO

21

Cnyyvaitnasg BennuuHa. Pacnpenenenue
BeposATHOCTEN. J(narpamma
pacnpeneneHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepaunu Haj caydalHBIMU
BenuuuHaMu. [IpumMeps! pacripeneneHui.
bunapnas cirydaiiHas BenM4nHA

https://m.edsoo.ru/C6 TDDUNJ8

23

['eomeTpuyeckoe pacrpeaesneHue.
buHoMuaneHOE pacnpeneneHue

https://m.edsoo.ru/lJTT2F54GL

24

MaremMaTnyeckoe 0KHJIaHHE CIy4aliHON
BeIM4YUHBI. COBMECTHOE paclpeesieHNue
IBYX CIy4allHbIX BEJIUYNH

https://m.edsoo.ru/77Z76Y7KB

25

HesaBucumble ciydyaiiHble BEJIMUMHBI.
CBoiicTBa MATEMaTUYECKOT0 OXKUIAaHUSI.
Matematuueckoe oxuianue OuHapHOH
CIIy4YaliHOW BEITUYUHBI

https://m.edsoo.ru/N9D71J9PM

26

MaremaTuyeckoe OKuIaHue
reOMEeTPUYECKOro 1 OMHOMUATILHOTO
pacrpeaeneHuin

https://m.edso0.ru/C6HWOBTQQ

27

Jlucniepcusi U CTaHAAPTHOE OTKIIOHEHHUE

https://m.edso0.ru/BGX67VSNV

28

Jucnepcust OuHapHOHU Cily4aiiHOM
BeaM4HUHbI. CBOWCTBA JUCIIEPCUU

https://m.edsoo.ru/HYZZFP2Y7

29

MareMaTuuecKkoe OKHUIaHue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHUMBIX cnyqaﬁHHx BCJIMYNH

https://m.edsoo.ru/K52203JU2



https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2

Z[I/ICHepCI/IH OMHOMUATILHOTO

30 pacnpenenenus. [Ipakruaeckas pabora ¢ 1 https://m.edsoo0.ru/BOWSYV6LT
HCIIOJTb30BAaHUEM DJICKTPOHHBIX TaOITHI]
Jlucriepcust M CTaHIAPTHOE OTKIIOHESHUE

31 FEOMETPHHPECROTO PACHPEACSHCHITL . 1 https://m.edsoo.ru/NSGZU1L.92
[TpakTudeckas paboTa ¢ UCIOIb30BaAHUEM
AJICKTPOHHBIX TAOJHI]

32 O0001eHIE U CHUCTEMATU3alAA 3HAHUI 1 https://m.edso0.ru/K2Y9U56JG
KonTtponbnas padora Ne2: "UcnbiTanus

33 bepuymm. CrydaiiHbie BETUYUHBI H 1 https://m.edsoo.ru/EZTQ5A060
pacnpezneneHus”

34 O060011IeHIE U CUCTEMATU3AlA 3HAHUI 1 https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOI'PAMME



https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KIIACC

Ne n/m

Tema ypoka

Koaun4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoTbI

JIeKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

HepasenctBo UeOnimena. Teopema
Yeonmmena. Teopema beprymmm. 3akon
OONBIIUX YUCEeI

https://m.edsoo.ru/E251PS7YZ

HepaenctBo YeoObimeBa. Teopema
Yeorrmera. Teopema bepuymu. 3akoH
OOJNBIINX YHCET

https://m.edsoo.ru/84DPQY5U5

HepasenctBo Yebbiea. Teopema
YeooimeBa. Teopema bepuymnnu. 3akon
OONIBIIUX YHUCeI

https://m.edso0.ru/795RTY VP7

Br100povHBIN METO] MCCIICTIOBAHUMA

https://m.edsoo.ru/T3HDIU6R5

[IpakTudeckas paboTa ¢ UCIOIBL30BaHUEM
AJICKTPOHHBIX TAOIHI]

https://m.edsoo.ru/7918IHPHP

['eHepanbHast COBOKYITHOCTB H CITydaifHast
BBIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMH
xapakTepucTukaMu. OLeHKa CpeHEro 1
JMCIIEPCHUU TEHEPaIbHOW COBOKYITHOCTH C
MTOMOIIBI0 BBIOOPOYHBIX XapaKTEPHUCTUK

https://m.edsoo.ru/1234058PN

['enepanbHas COBOKYIHOCTb M CITydailHAast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMH
xapakrepucTukamu. OLieHKa CPEeIHETO U
JUCIIEPCUH T€HEPATbHOW COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

https://m.edsoo.ru/UFS5LUWZX



https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

OrneHuBaHUE BEPOSITHOCTEHN COOBITUH TIO
BBIOOpKE

https://m.edsoo.ru/ZP168PTHI

Craructuueckas runoresa. [IpoBepka
MPOCTENIINX TUIIOTE3 C MOMOIIBIO CBOWCTB
U3Y4YEHHBIX paclpeneacHun

https://m.edsoo.ru/AN2N5VIR1

10

Craructuueckas rumnotesa. [IpoBepka
IIPOCTEMUINX TUIIOTE3 C TOMOLIBIO CBOMCTB
M3y4YEHHBIX pacupeeaeHun

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakTrueckast paboTa ¢ UCIOTH30BAHUEM
3JICKTPOHHBIX TAOJIHI]

https://m.edsoo.ru/ASKODEFOW

12

[IpuMeps! HENPEPBIBHBIX CIIYYaHBIX
BeM4YUH. OYHKIUSA IIIIOTHOCTH
BEPOATHOCTH

https://m.edsoo.ru/R7UJAF3E7

13

PaBHomepHoOe pacnipenenenue. [Ipumepst
3a]1a4, IPUBOJSAIIMX K TOKA3aTEIbHOMY U K
HOpPMaJIbHOMY paclpeeIeHusIM

https://m.edsoo.ru/TBYPVVI6N

14

q)yHKIII/ISI IIJIOTHOCTHU BEPOATHOCTHU
IOKAa3aTCJIIbHOI'O paClpCaACIICHHUA

https://m.edsoo.ru/0TSV4AN5GH

15

CDYHI(I_II/I}I INIOTHOCTHU BEPOATHOCTHU
HOPMAJIBHOT'O paClIpCACICHUA

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTh OIMHOYHBIX
He3aBHCUMBIX coObITui. [Tpumep 3anaun,
MIpUBOZALLIEH K pacnipenenenuto [lyaccona

https://m.edsoo.ru/D45HUB3GM

17

[TpakTHueckas paboTa ¢ UCIOJIB30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

https://m.edsoo.ru/6XKX4ZT1F

18

KoBapuanust 1ByX Ci1y4aifHbIX BETUUHH.
Koaddumument xoppensiun

https://m.edsoo.ru/CLXUTCA37

19

CoBMecTHBIE Ha6J'IIO,Z[eHI/I${ ABYX BCJIMYUH

https://m.edsoo.ru/HROCOPOZ9



https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
https://m.edsoo.ru/TBYPVV96N
https://m.edsoo.ru/0TSV4N5GH
https://m.edsoo.ru/3BEDF3PKL
https://m.edsoo.ru/D45HUB3GM
https://m.edsoo.ru/6XKX4ZT1F
https://m.edsoo.ru/CLXUTCA37
https://m.edsoo.ru/HR0COPOZ9

20 Bri6opounslit k03 uiimeHT Koppensuu https://m.edsoo.ru/SL2HPVEAB
Paznuuue Mex 1y TMHEHHON CBSA3BIO U

21 Y N https://m.edsoo.ru/DQ77BBBIP
MIPUYUHHO-CJIEICTBEHHON CBS3BIO

22 Jluneiinas perpeccus https://m.edsoo.ru/F2NT3RIIG

93 [IpakTudeckas paboTa ¢ UCMOIB30BAHUEM https://m.edsoo.ru/I9L GE6BA5
AJICKTPOHHBIX TAOIHI]
[IpencraBieHne JaHHBIX C TOMOIIBIO

24 Ta0JIMII U TUarpaMM, OIcaTelIbHAs https://m.edsoo.ru/JHOWUMG6V3
CTaTUCTUKA

25 OMBITBI € PABHOBOSMOKHEIMH https://m.edso0.ru/XLU9T8DVR
3JIEMEHTAPHBIMU COOBITUSIMU

26 Brruncnenue BeposiTHOCTEN COOBITHI € httos://m.edsoo.ru/661MIIPXR
npuMeHeHueM popmyi
Brruucnenue BepossTHOCTEH COOBITHI C

EHEHUE apuyeck €TOJI0B:

27 HPHMCHEHUCM FPApHHCCKIX MCTOZI0B https://m.edsoo.ru/2WSLLMRF6
KOOpJMHATHAA MpsiMasi, 1EpeBo, AUarpaMma
Ditnepa

28 CrnydaliHble BEJIMYMHBI U pacipeieeHus https://m.edso00.ru/CVIY1CQSA

29 Matematitecioe oxuAANKE CIYHARHON https://m.eds00.ru/FQJOJIKXY
BEJTUYUHBI
Maremarnueckoe o aHue CIIy4ailHOW

30 TEMATHHECROE ORCAIHE Sy aiHon https://m.eds00.ru/2Y XDFLAPS
BEITUYHHBI
KonTponbnas padota: "BepositHoc

31 P HBH";[ pabot POATHOCTR 1 https://m.edsoo.ru/WS1ILA3U8
CTaTUCTHKA
Brrunciienue BeposiTHOCTEH COOBITHI ¢

32 npuMeHeHueM (GopMyIl U TpadudecKux https://m.edsoo.ru/MFOY8KOZ7

METO/IOB



https://m.edsoo.ru/SL2HPVEAB
https://m.edsoo.ru/DQ77BBBIP
https://m.edsoo.ru/F2NT3RIIG
https://m.edsoo.ru/I9LGE6B45
https://m.edsoo.ru/JHOWUM6V3
https://m.edsoo.ru/XLU9T8DVR
https://m.edsoo.ru/661M9IPXR
https://m.edsoo.ru/2WSLLMRF6
https://m.edsoo.ru/CVIY1CQSA
https://m.edsoo.ru/FQJOJ9KXY
https://m.edsoo.ru/2YXDFL4PS
https://m.edsoo.ru/WS1ILA3U8
https://m.edsoo.ru/MFOY8KOZ7

Brruuciienue BeposiTHOCTEH COOBITHI ¢

33 pUMEHEHHEM (OpMYIT U TpaduIeCKIX 1 https://m.edsoo.ru/YISRD8A5M
METOJI0B
CrnyyaiiHble BEIMUUHBI U paclpeieIeHUs.
34 MatemaTtuueckoe 0>KHM1aHuE CIIydaiiHON 1 https://m.edsoo.ru/8NAA4YLRK
BEJINYHUHBI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/YI8RD8A5M
https://m.edsoo.ru/8NAA4YLRK

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NpoBepPsIeMOro .
o0pa3oBaTeIbHOI IPOrpaMMbl CpelHero o01ero 00pa3oBaHus
pe3yJjbTaTa
6 Teopust BepoSITHOCTEH M CTaTUCTHKA
6.1 UuTtate U CTPOUTH TAOIUIIBI U JHArPaMMBbI
6.2 OmnepupoBaTh MOHATHAMHU: cpenHee apudMeTHdeckoe, MeauaHa,
HauOosblee, HAaMMEHbIIIee 3HaYeHNe, pa3Max MacCHBa YUCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUIMH: CIYIaHBIA SKCIICPUMEHT (OIBIT) M CIIy9aiiHOE
cOOBITHE, AIEMEHTAPHOE COOBITHE (RJIIEMEHTApHBIN HMCXOJ) CIy4ailHOro
6.3 OIbITa; HAXOAWTb BEPOATHOCTH B ONBITAX C PaBHOBO3MOKHBIMHU
CIIy4allHBIMH COOBITUSIMH, HAXOAUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHI
B M3YYEHHBIX CIIYYalHBIX SKCIIEPUMEHTAX
Haxoguts u ¢GopMynupoBarth COOBITUS: NEpPECEUEHUE U OOBEIUHEHHE
6.4 JaHHBIX COOBITUH, COOBITHE, MPOTUBOMOIOKHOE TAHHOMY COOBITHIO;
' MONB30BaThCSA  auarpamMmamMu  Jinepa u  Qopmysiaod  cloKeHUs
BEPOATHOCTEN MPU PEIICHUH 3a]1a4
OnepupoBaTh TMOHSATUSIMU: YCJIOBHAas BEpPOSTHOCTh, HE3aBUCHMBbIE
6.5 COOBITHSI; HaXOAUTh BEPOATHOCTH C IMOMOILBIO MPaBWIa YMHOXEHHS, C
IIOMOILIBIO JIEPEBA CIYYallHOT' O OIBITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NP PEIICHUH 3a]1a4
OnepupoBaTh NOHATUAMMU: UCIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCHBITAaHUH, yCIIeX U HeyJaua; HaXOAUTh BEPOSTHOCTU COOBITHH B cepUU
' HE3aBHCHUMBIX HCIIBITAHUN JI0 MEPBOr0 yCIEXa, HAaXOAUTb BEPOSTHOCTU
cOOBITHIA B cepuu HcTibITaHui bepHynu
6.8 OnepupoBaTh MOHATUSAMU: CilydyallHas BEIWYMHA, paCIpEelesICeHUe
' BEPOSATHOCTEH, AUarpaMma pacrpeaeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTaTa
5 Teopus BeposTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYECHHH  CIy4allHOM  BEJIWYUHBIIIO

pacnpeaciCHnuIo Ujin C IOMOIIbIO JuarpaMm




OnepupoBarh MOHATHEM MaTEMaTHYECKOrO OXHUAAHMS, MPUBOIUTH
MIPUMEPHI TOT0, KaK IPUMEHSIETCSI MATEMaTHYeCKOe 0XKUJIaHUE CITydailHON

52 BEIMYUHBI, HAXOJUTh MAaTeMaTHYeCKOe OXHJaHWE 10 JIAHHOMY
pacnpeneneHuo

5.3 HmeTs npencraBieHne o 3aKoHe OOJBIINX YHUCET

5.4 Nmets npeacrasieHue 0 HOPMAJIBHOM PacIpeieIeHUN




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Teopust BEpOATHOCTEN M CTATUCTHUKA

6.1

[IpencraBnenne maHHBIX C mOMOmBIO Tabmuiy u  aumarpamMm.  CpenHee
apudmerndyeckoe, MeauaHa, HawOONbIee W HAMMEHbBIEE 3HAYCHUS, pa3Max,
JMCTIEPCHS M CTaHIApTHOE OTKJIOHEHUE YUCIOBBIX HA0OPOB

6.2

CrnyyaifHple SKCHEpUMEHTHI (OMBITHI) W CIydallHble COOBITHA. JJIEMEHTapHbIC
coObITHsl (MCXOAbl). BeposSTHOCTH ciydailHOro coObITHS. bBiM30CTh YacTOThIM
BEPOATHOCTH COOBITHI. CiydaifHble OMBITHI C PABHOBO3MOXXHBIMU 3JICMEHTAPHBIMU
COOBITUSAMU. BeposiTHOCTH COOBITH B OMBITAXC PABHOBO3MO)KHBIMU 2JIEMEHTAPHBIMH
COOBITHSIMU

6.3

Omnepanuu HaJx COOBITUSIMM: IIepeceyeHHre, OOBbEAMHEHHUE, IMPOTUBOIOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opmyiia cI0KEHHUSI BEPOSTHOCTEH

6.4

VYcnoBHas  BEpOSITHOCTb. YMHOMKEHHE BEpOATHOCTEH. JlepeBo  ciaydailHOro
skcnepuMenTta. @opmyia moaHoi BeposTHOCTH. HezaBucumble coObITHS

6.5

KomOunaropnoe mnpasuino ymHoxenus. IlepectanoBku u ¢akropuan. Yucno
couyetanuii. Tpeyronpuuk [Tackansa. ®opmysna Ounoma HeroToHa

6.6

bunapHblii cnydaliHeI ONBIT (MCHBITAaHME), ycmex M Heynaya. HezaBucumble
ucneiTanus. Cepusi HE3aBUCHUMBIX UCHBITaHUKH 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyiun

6.7

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTel. Jlmarpamma pacmpeneseHus.
[Tpumeps! pacpeeneHuii, B TOM 4MCiIe FT€OMETPHUYIECKOEeH OMHOMHUAIIbHOE

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIEP KAHUS

TCOpI/IH BepOHTHOCTeﬁ Hn CTaTUCTHKA

5.1

YucnoBble XapaKTEpUCTUKM CIy4YalHBIX BEIMYMH: MaTeMaTH4YecKoe OXKUJaHUe,
JUCTICPCUSA U CTAHAAPTHOC OTKIIOHCHUC. HpI/IMepBI INPpUMCHCHUA MAaTCMATHYCCKOI'O
OXunJaHus, B TOM 4YHCJIIC B 3aJadyax U3 HOBCGI[HGBHOfI JKU3HU. MareMaTnueckoe
OXHJlaHue OMHAPHOH ciy4aiiHOW BenMYuHBI. MaTeMaTH4ecKoe OKUIAaHUE CYMMBbI
CﬂyqaﬁHBIX BeJImunH. MareMaTndeckoe OXXHUIaHUEC U OUCIICPCUA TCOMETPUUCCKOI O
¥ OMHOMHAIILHOT'O pacpeeseHIi

5.2

3akoH OONBIIMX YUCEN M €ro PoJib B HayKe, Ipupoze U odmecTBe. BrIOOpoUHbIi
METOJ1 UCCIIEN0BaHUN

5.3

[Mpumepsl HENpEpHIBHBIX CIy4alHBIX BeMWYMH. [lOHATHE O IJIOTHOCTH
pacnpeneneHus. 3anauu, MPUBOAAIINE K HOpMAJIbHOMY pactipenencauto. [lonstue
0 HOPMAaJIEHOM pacIpe/elICHUH




IPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NPOBEPSIEMOT0
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOCHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Brnanenue MmerogaMum J0Ka3aTesNbCTB, ANTOPUTMAMM PELICHHs 3ajady;
yMeHue (GopMyIMpOBaTh U ONEPUPOBATH IOHSTUSAMH: OIpEEIECHUE,
aKCMOMa, TeopeMma, CJIEACTBHE, CBOMCTBO, NPU3HAK, JOKA3aTENIbCTBO,
pPaBHOCHIIbHBIC (POPMYIMPOBKU; IPUMEHSTH UX; YMEHUE (POPMYITUPOBATH
00paTHOE M IPOTHUBOMNOJIIOKHOE YTBEPXKAECHHUE, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEpPHI, HUCIONb30BaTh METOJ MaTeMAaTU4YeCKOH WHAYKIHH;
IIPOBOANUTH  JOKA3aTENIbHBIE PAacCyXAECHUsS IIpU pELICHUH 3aj]ad,
OLICHMBATh  JIOTMYECKYI0 IPaBWJIBHOCTb  PACCYXIECHMH; yMEHUE
ONEepPUPOBATh MOHSTUSIMU: MHOXECTBO, MOJMHOXKECTBO, ONEpaluyl Haj
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmapart JijIs OIMCaHUs PEalbHBIX IIPOLIECCOB U SIBJICHUM U IIPU PELLICHUN
3a7a4y, B TOM 4YHCIE U3 JAPYruX Yy4eOHBIX MPEIMETOB; YMEHHE
OIepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W ONMCHIBaTh Trpadbl pa3sIUYHBIMU

crioco0aMu; UCTIOIb30BATh Tpadbl MPHU PEIIeHUH 3a/1a4

YMeHHe OonepupoBaTh MOHATUSAMHU: HAaTypaJlbHOE YHCIIO, LIEJIOE YUCIIO,
CTENEHb C LIEIBIM I0Ka3aTeleM, KODEHb HAaTypaJIbHOM CTENEHH, CTEIICHb
C palMOHAIBHBIM  IIOKAa3aTeJIeM, CTENeHb C  JEWCTBUTEIbHBIM
mokasaresneM, Jorapum uucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOM3BOJIBHOIO YHUCJIA, OCTaTOK IO MOZAYJK, PalUOHAIbHOE 4YHCIIO,
UPpPAlMOHAJIBHOE  YMCIO,  MHOXKECTBA  HATYpPaJIbHBIX,  LEJBIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX UHCEN; YMEHUE MCIIOJIb30BAThH
MPU3HAKHA JIETUMOCTH, HaUMEHBIINI OOUIMI NIEeNUTEeNh W HAaMMEHBIIee
of1ee KkpaTHoe, anroput™ EBKiMa npu pelieHuy 3a1ad; 3HakOMCTBO ¢
pa3IMYHBIMM  TO3ULUOHHBIMH  CHUCTEMAMH  CUYHUCIICHHS, YMEHHE
BBITIOJIHATh BBIUMCIICHUE 3HAUEHUN W NpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENEHSIMH U JiorapupmMamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIPDAKECHMI; YMEHHUE OIEpUPOBATh IMOHATUSMHU: MOCIEI0BATEIBHOCTb,




apudmerndeckas mporpeccus, reoMeTpruaeckasi Iporpeccusi, 06CKOHEYHO
yOBIBatolass  reOMETpUYecKass  IPOrPeccHs; yMEHHE  3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJIE C TTIOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE ONEepPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIIO, CONMPsHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO yucia, popma
3aMUCcy KOMIUIEKCHBIX Yucel (TeoMeTpuyecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTh MPOU3BOAUTH apuU(PMETHUECKHE JCUCTBUS C
KOMILJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIB30BAHUS
KOMILJIEKCHBIX YHCEJI; OMEPUpPOBATh MOHATUSIMHU: MaTtpuua 2x2 u 3x3,

OIMpPCACIINTECIIb MAaTPUIIBI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJT OTTPCACIIUTECIIA

YMeHne onepupoBaTh MOHSATHUSMHU: pallMOHAIBHBIC, WPPALUOHATIBHBIC,
MOKa3aTeNbHbBIE, CTENEeHHbIE, JorapuMuueckue, TPUTOHOMETPUUECKUE
yYpaBHEHUSI W HEPABEHCTBA, HX CHCTEMbI; YMEHHE ONEPHUPOBATH
MOHATUSMU: TOXKAECTBO, TOXKIACCTBEHHOE MpPeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHUE penlaTb ypaBHEHWS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; pEIIATh
ypaBHEHUs, HEPABEHCTBA W CHCTEMBl C TIApaMETPOM; TMPUMEHSITh
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MaTeMaTHYeCKHX

3a4a4 1 3a/1a4 U3 Pa3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh NOHATHAMM: (DYHKIMS, YETHOCTh (DyHKIUH,
HNEPUOJUYHOCTh (YHKLUHU, OIPAaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIllee U HAUMEHbIIIee 3HaYCHUs
(GyHKIMU Ha IPOMEXKYTKE, HEpephIBHAs (PYHKIUS, aCHMIITOTHI Ipaduka
GbyHKIMY, NIepBas U BTOpas MPOU3BOJHAA (DYHKIMH, T€OMETPUUYECKUH U
¢u3nyeckuil CMbICT TPOU3BOJHOM, IepBOOOpa3Has, ONpeneTIEHHBIN
MHTETpaj], yMEHUE HaXOAWUTh aCUMITOTHI rpaduka (yHKUHUU; YMEHHE
BBIYMCIIITH  IIPOM3BOJHBIE CYMMBI, IPOM3BEACHUSA, YAaCTHOIO H
KOMITO3UIMK (DYHKIMH, HAXOIUTh ypaBHEHHME KacaTeIbHOM K rpaduky
GyHKLIMU; YMEHHE HaXOOUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKLUH;
YMEHHE HCIIONIb30BaTh MPOU3BOAHYIO JUIS MCCIENOBAaHUS (DYHKIUH,
HaXOAUTh HaumOOJIbIIME W HAUMEHbIINE 3HAYEHWs] (PYHKLMH; CTPOUTH
rpaMKyd MHOTOYICHOB C MCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4eCKOro
aHa/ln3a; TPUMEHATh MPOM3BONHYIO Ul HAXOXKACHHUS HAWIY4LIETrO
pellieHus] B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX U

(bu3HUeCKUX 3a/1a4aX; HAXOIUTh TUIOMIAIN U 00BEMBI PUTYp C TTOMOIIHIO




HHTCrpajia, NpUBOAUTH MPUMCPBI MATCMATUYCCKOI0 MOACIIMPOBAHUA C

noMoIIsio auphepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (QyHKUMH, oOpaTHas
¢byHkuus, koMno3unus (yHKUMN, JTUHEHHas (QYHKIUS, KBaJpaTU4Has
byHKIMs, — panuoHaNbHAs — (QYHKIOHA, CTETIeHHAs byHKIHA,
TPUTOHOMETpUYECKHE  (DYHKIMH, OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKIMU, TOKa3zaTelbHas M Jorapupmuyeckas (QyHKIMM; yMEHUe
CTpOUTH TpaUKU H3YyYEHHBIX (YHKUUH, BBINOJHATH MPEoOpa3oBaHUS
rpaduKoB (QpyHKINI, HCIIOIB30BATH TPAPHKH JUTSI H3YUEHUS TIPOIIECCOB H
3aBUCUMOCTEH, NPH PELICHUHU 3a/ad U3 APYrHMX Y4eOHBIX NPEIMETOB U
3ajlay U3 peasIbHOW JKU3HU; BBIPAXaTh (OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATH CBOMCTBA U TpapUKH HYHKIMHA 1711 PEIICHU
yYpaBHEHMI, HEPABEHCTB M 3a/Ja4 C IapaMeTpaMH; H300pakaTh Ha
KOOPJIMHATHOM INIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH, HEPABEHCTB

H UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJayd pPa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, 10JIM U YaCTH, Ha JBU)KEHUE, paboTy, CTOMMOCTb TOBApPOB U
yCIyT, HAJIOTH, 3aJ]aud U3 00JacTH YIpaBJIEHUS JINYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBMIO 3aJa4H, MCCICNOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh IPaBIONOJO0OHOCTh pPE3YyJIbTATOB; YMEHHE MOJAEIUPOBATH
peallbHbBIE CUTyallud Ha SA3BIKEC MATEMAaTUKH; COCTABIATH BBIPAXKCHMUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI 110 YCJIOBHMIO 33J]a4H,
UCCIIEI0BATh ITOCTPOCHHBIC MOJCIM C HCIONB30BAHMEM aImapara

anreOpbl, THTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTat

YMeHne onepupoBarth MOHATHAMU: CpeHee apudMeTnieckoe, MeJrana,
HauOoJbIlIee U HAUMEHbIlIee 3HAYEHUs, pa3Max, JUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATH
uH(OPMAIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA UarpaMMax, rpadukax,
OTPa)KAOIIYI0 CBOWCTBA PEalIbHBIX IIPOLIECCOB U SIBICHUM; IPEJICTABIIST
uHpOpMAIIMIO C TOMOIIBI0 TaONWIl W JMarpamMM; HCCIIEIOBaTh
CTaTUCTHYECKHE JIaHHBIC, B TOM 4YHCJIE C MPUMEHEHUEM TIpapuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TPapUUECKU UCCIEI0BATh COBMECTHBIE
HAOJIOJIEHUSI C TIIOMOIIBIO JMarpaMM pacceUBaHUS U JIMHEHHOMN

perpeccuu




YMeHue onepupoBaTh IMOHATUSAMHU: CIYYaWHBIM OIBIT W CIy4aliHOE
COOBITHE, BEpPOSITHOCTH CIYy4YaWHOTO COOBITHS; YMEHHUE BBIYHUCIATDH
BEPOSITHOCTh C HCIOJIB30BAHUEM TpaUuecKuX METOJ0B; MPUMEHATH
(GOpMYITBI CITOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy TOIHON
BeposATHOCTH, (hopmyny bepHysun, koMOMHATOpHBIE (haKThl U POPMYIIBL;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATHSMHU: CJy4YailHasg BEJIMYMHA, PACHpPENCICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKOE OKHUJIAHWE, ITUCIEPCUs] M CTaHJApTHOE OTKIOHECHHE
CIy4ailHOH BeNMYWHBI, (QYHKIMM paCOpeleieHuss H IUIOTHOCTH
PaBHOMEPHOTrO, I[IOKA3aTE€JIbHOTO W HOPMAJIBHOTO  PaCIpeICICHHUM;
YMEHHE UCIOIb30BaTh CBOMCTBA W3YYEHHBIX PACIPEIEICHUN IS
pemieHusl 3a7a4; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEN,
METOJbl BBIOOPOUHBIX HCCIENOBAaHUI; YMEHHE NPUBOAUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHATUSMHU: COUETAHUE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIIO TEepecTaHOBOK; OuHOM HploTOHA; yMeHwme
MPUMEHSTh KOMOMHATOpPHBIE (DAKTHI M PACCYKACHUS IS PELICHUS 3a1a4;
OLICHUBATh BEPOATHOCTHU peanbHbIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATH MOJIYyYECHHBIN PE3YJIBTAT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIia, IUIOCKUH  yroi,
JIBYTPaHHBIA Yroji, TPEXTPaHHBIM Yroi, CKpellMBarolIfecs MpsMble,
[apAJUIETIBHOCTD U NEPIEHANKYIISIPHOCTh MPSMBIX M INIOCKOCTEW, yroi
MEXy HPSIMBIMU, Yrojl MEXIY NpSAMOH M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMH, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHUE UCIIONIb30BaTh MPH
pelIeHUH 3a7a4d U3y4eHHbIe (PAKTHI U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHPA; CTPOMUTH
MaTeMaTUYECKUE MOJEIM C IOMOIIBI0 T€OMETPUYECKUX IOHATUU U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKHUEC 3aJa4n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMAAL GUTYPBI, 00BEM (UTYDBI,
MHOT'OI'paHHHK, TPABWJIBHBI MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHHKA,
Ky0, mapamienenuiesn, Npu3Ma, nuUpamuga, (Gurypa M IOBEpXHOCTD
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, miomans cepsl, MIOMaIb
MOBEPXHOCTH MUPAMUAbI, MPU3MBI, KOHYCa, IMIUHIApA, 00BEM Kyoa,

MNpsAMOYTOJIBHOI'O HapaJuICICuicia, nmupaMu/ibl, MPU3Mbl, HOWJIWHIPA,




KOHYCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYEHUsI KOHYCAa U LUIUHIPA,
[apaJulelbHbIE OCUM WM OCHOBAaHMIO, CEYEHHE IIapa, IIOCKOCTb,
Kacaromasicsi ceppl, HWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYpBI U MTOBEPXHOCTH
BpALCHUS, UX CEUEHUsI, B TOM YHCIIE C [IOMOIIbIO HJIEKTPOHHBIX CPEICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYpP, CAMOCTOSATEIHLHO
(bopMynupoBaTh ONMpeAeTeHNs H3ydaeMbIX (PUTYp, BBIIBUTATH TUIIOTE3bI
O CBOMCTBax W MpH3HAKaX reoMeTpuuecKux (uryp, o0OCHOBBIBATh WU
olpoBepraTb HX; YMEHHE IPOBOAUTH KiIacCUPUKAUIO GUTYyp IO
Pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIAMMBIE TOMOJHHUTEIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh IMOHATUSIMHM: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe NON00Us, MOJ00HBIE (UTYPBI; yMEHHE
pacno3HaBaTh paBHbIE M MOAOOHBIE (PUTYPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXMUTEKType; HCIIONb30BaTh I'€OMETPUUECKHE OTHOLICHUS
NIPU PEIICHUH 33/1a9; HAaXOAUTh T€OMETPHUECKUE BEIIMYMHBI (JUTHHA, YTOJI,
IUIOIIAb, 00BEM) MIPH PEICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 pealbHOW JKU3HHM;, YMEHHE BBIUUCISATH T€OMETPUYECKHE BETHYHHEI
(uMHa, yrois, Iomanb, o0bEM, IUIOMIAAb MOBEPXHOCTH), HCIIONB3YS
U3ydeHHbIE (POPMYIBI U METOJBI, B TOM YHMCIIE: IUIOMA/b TOBEPXHOCTH
MUpaMUbl, TPU3MbI, KOHYCa, HWIMHIPA, TUIOMAaL cepbl; 00bEM Kyoa,
OpPSMOYTOJIBHOTO TIapajUIeenueaa, NHPaMHUIbl, MPU3MBI, IHIMHAPA,

KOHYCa, Iapa; YMCHHUEC HaXOAUTb OTHOLICHNEC 00BEMOB HO):[O6HI:>IX (I)I/Il" Yp
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YMeHne onepupoBaTh MOHATUSMU: TPSIMOYTOJIbHAS CUCTEMa KOOpAUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpOB,
MPOU3BEICHUE BEKTOpAa HA YHCIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy,
CKaJSIPHOE IPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YOI MEXIY
BEKTOpAMHU; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIM METO
JUISL pelIeHUs TeOMETPHYeCKHX 3aJad U 3aJad JAPYruxX Y4eOHBIX

IIPEAMETOB
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YMeHue BbIOMpaTh TOAXOASAIIMK METOA I peUIeHUs 3ajauu;
MOHMMAaHHWE 3HAYUMOCTH MATEMaTHKA B H3yYEHUU MPHUPOIHBIX U
OOIIIECTBEHHBIX TPOLIECCOB W  SBJICHWH; yMEHHUE pacro3HaBaTh

MMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B MCKYCCTBC, YMCHUC IIPHUBOIUTDH




IIpUMEPBl  MATEMAaTUYECKUX OTKPBITUM POCCUUCKOW UM  MHUPOBOU

MaTeMaTU4YeCKON HAayKU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePIKAHUSA
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbnbie u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YnCel
12 Pannonaneupie uncna. OOBIKHOBEHHBIE M JECSATHUHBIE ApPOOH, MPOLEHTHI,
' OeCcKOHEYHbIE IepUONYECKUe APOoOHu
13 ApudmeTrnueckuii KOpeHb HaTypalbHON cTeneHH. [leiicTBus ¢ apuMeTHIECKUMH
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uenbiM nokazareneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuuHble U HaTYpaJIbHBIC JTOrapu(MbI
JeiictButensHbie uucia. ApudmeTnyeckue onepanud ¢ JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEéHHBIE BBIYMCICHUSA, NPABWIA OKPYIJICHHS, NPUKHUIKA H
OLIEHKA pE3yJIbTaTa BIYUCICHUMN
1.8 [IpeoOpazoBanue BhIpaXKEeHUI
1.9 KomrmnexcHpie uncna
2 VpaBHEHUs 1 HEPABEHCTBA
2.1 enbie u 1poOHO-pallMOHATBHBIC YPaBHEHHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U TOrapU(PMUUYECKHUE YPABHEHUS
2.5 Lensle 1 1poOHO-pallOHaAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUecKie HepaBeHCTBA
2.8 Tpuronomerpruecknue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl JIMHEHHBIX ypaBHEHHA. OTpeeInTeh MaTPUIIBI
3 OyHKIMK U TpaduKH




OyHkus, crnocodsl 3ananus ¢ynkuuu. I'paduk Gynkuuu. B3anmuo oOparHbie

31 ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKIMH
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymun QyHkum.
39 [IpomexyTkn 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH  (YHKIIMH.
' MakcumMymbl 1 MUHUMYMBbl QyHKIUU. HaunOonbliee u HauMeHblee 3HAuY€HUE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypalbHBIM U IIeJbIM IOKa3aresneM. EE cBoiictBa u
' rpacduk. CBolicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUN, UX CBOHCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CBoilcTBa (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocneqoBaTeNBHOCTH, CIIOCOORI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. @opmyia cI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuu. [Ipon3BonHbIE IEMEHTAPHBIX (HYHKIUI
[IpumeHeHre NPOM3BOJHONW K HCCIEAOBAHUIO (YHKUMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HanbobIero 1 HAMMEHbIIEr0 3HaYeHHs PYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5 MHoxecTBa U JOruKa
5.1 MHokecTBO, olepalvii HaJ MHOXecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKN
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 Koopaunatsl 1 BEKTOpPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

- Marematuka. BepostHocTh 1 ctatucTuka: 10 kiracc: 6a30BbIi 1
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-Marematuka. BepositTHoCTb 1 ctatrcTuka:1l 1 kinacc: 6a30Bbiii U
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"IIpocsemienue"
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