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HOACHUTEJBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTP HW CTaTHCTHUKa» YriayOJIEHHOTO YPOBHS
SBJIIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero oliiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HayeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPHI U
IIOHUMAaHHUS POJIM TEOPUHU BEPOATHOCTEHU KAaK MAaTEMaTUYECKOTO MHCTPYMEHTA IS
U3YYEHUsS! CIy4YalHBIX COOBITUM, BEIMYMH M mpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNpPEJCTaBICHUS OO0Yy4alolmUXcsi O METOJaX  HUCCIIEIOBAHMS
U3MEHYMBOTO MHpPA, pPA3BUBACTCAd IMOHMMAaHWE 3HAYMMOCTH M  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB IO3HAHUS KaK HEOTHEMIIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUA O CIyYalHBIX BEIMYMHAX W B3aHMMOCBA3SAX MEKIY
HAMM Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYkKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUISL  ONMCaHUs  AHTPONOMETPUYECKUX U JIeMOrpauecKux  BEIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJI0B, HEOOXOJAUMBIX CIIEUAINCTAaM HE TOJIBKO MHKEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpE HUCIOIb3YIOT armapaT
aHain3a OOoNbIIMX JaHHBIX. lleHTpanbHYI0 YacTh y4eOHOTO Kypca 3aHHMAaeT
oOCyXKJeHHE 3aKOHa OOJBLIMX Yucel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHUSA U BEpOSTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuajiga JaHHOTrO y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Copepxxanne nuHuUUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXKY 3HAYCHUSIMU CIIyYalHbIX BEJIMUYUH. BaxkHYI0 4acTh B 3TOU COAEpKATEIbHOU



JVHUH 3aHUMAET U3y4YeHHE T€OMETPUUECKOTO U OMHOMHMANILHOTO pacpeIeIeHUI U
3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — IOKA3aTEJIbHBIM M HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMH BEJIMYMHAMUA H
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBJIEHUH C MOMOIIBIO HENMpPEephIBHBIX (yHKIUI. OCHOBHOE
BHUMAaHHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpeAcIeHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENbHOE HU3yYEHUE CBSI3U
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W OINMCAHHE O3TOW CBSI3M C IOMOILBIO
Kod(duieHTa KOppeisuu M €ro BbIOOPOYHOIO aHajgora. OTU 3JIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHU», H3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KypCOB areOpbl U FEOMETPUH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep H
SBJIIETCSL aKTyaJIbHBIM JUIsl OyIyUIMX aOUTYypUEHTOB, MOCTYMAOIIUX Ha y4eOHbIE
CHELMANIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHUKa» Ha
yray0neHHOM ypoBHE oTBojauTca 65 yacoB: B 10 kimacce — 33 wyaca (1 gac B
Hezeno), B 11 kiacce — 32 yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodarHocTh ciydailHOro coObITHsS. biu3ocTe 4YacToThl U
BEPOSATHOCTU  cOObITHI.  ChydailHble  ONBITBI €  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu HaJ COOBITUSMU: NepecedeHne, 00beJMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUs BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHoM BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaitHas  BennuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMecTHOE pachpenesieHHe JIByX CIy4YalHbIX BeIW4YMH. HeszaBucumbie
CIy4YaillHble BEIWYMHBL. MaTeMaTH4eCcKoe OXHUIAHUE CIy4alHOW BEJIMYHUHBI
(pacnpenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMaTUYECKOTO  OKHJIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW clydaiiHOMU
BEJIMYMHBI. MaremaThudeckoe OXHJaHWE CYMMBbI  CIIyYallHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHUE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHON CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXUJAHHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnpenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.



11 KIIACC

HepasenctBo YeOwiméBa. Teopema YUebniméBa. Teopema bepuymnu. 3akoH
OonplIMX  4yucesn.  BpIOOpouHBI  MeTOod — HcclenoBaHuil.  BwriOopouHbie
xapakTepucTuku. OIEeHUBaHUE BEPOSITHOCTH COOBITHSI MO0 BHIOOPOYHBIM JJAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpepeiBHblE ciyualiHble BelW4yuHBbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSAITHOCTU pacmpenesicHus. PaBHOMepHOE pachnpeliesieHHe U €ro CBOMCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PacCIpEeACIICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbHOMY pacIpeeeHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUA INIOTHOCTH U CBOKMCTBAa HOPMAJIBHOT'O PACIIPEACIICHHUS.

[locnenoBareTbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppermsiuud. CoBMECTHblE  HaOMIOAEHUS JBYX BEIUYMH. BBIOOpOUHBIN
kKodhuimeHT xoppensiuu. Paznuyne MexIy JMHEHMHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb W CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHA,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakKIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
IPOILJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEJACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHE YCTOMUHUBOrO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

C()OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBIC€HHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MATEMATHYECKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUN HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLEHUBATH  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATh TpaUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4yi, DKCIIEPUMEHTA, UCCIENOBAHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYILIECTBA KOMAHAHOW W MHAUBUIAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBI3HBIN Trpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
IKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, JIEMEHTAPHOE CIydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUCHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BATh AHArpaMMbl
Diinepa, KOOPIWHATHYIO TPSAMYIO JJisl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIyd4alHBIX COOBITUIA;



ONEpUpPOBaTh  MOHATHSAMHU:  YCJIOBHAas  BEpPOSATHOCTb,  YMHOKEHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, JEPEBO CIy4alHOTO SKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUHA C TIOMOINIBIO MpaBWIa YMHOXKEHHS, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJIb30BaTh (POPMYJSY TMOJHOW BEPOSITHOCTH, (OPMYIy
baiieca npu peleHun 3aj1a4, ONpenesTh HE3aBUCUMOCTh COOBITHI O opmysie u
110 OPTaHHU3aLUHU CITYYalHOTO IKCIIEPUMEHTA;

OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI s TMEPEUUCITICHUSA
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 [0 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMU: OWHApHBIA  CIy4YailHBIA  ONBIT
(ucbplTaHuE), yCleX M HeyJada, HE3aBUCHMbIE UCIBITAHUS, CEPUsl HCIBITAaHUMU,
HaXOJUTh BEPOSITHOCTH COOBITHI: B CEpPUHM HCIBITAHUW 1O IEPBOrO ycoexa, B
cepun UcnblTaHUM bepHyiM, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSTHOCTEH, JuarpamMma pacrnpeieiieHus, OuHapHas ciaydailHas BeJIWYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHUE;

OIEpUPOBAaTh IOHATUSAMM: COBMECTHOE paCHpENENICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesIeHUsl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIJEIICHUS PACIPEACICHHUsS] KaXIOHW BEJIMYMHBI, ONpPENeICHUs
HE3aBUCUMOCTH  CIIyYalHBIX BEJIMYHMH; CBOOOJHO ONEPUPOBATH IOHATHEM
MaTEMaTUYECKOTO 0XKMJIaHUS CIy4yailHOW BEJIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHHe OMHOMHAJIBHOTO U T€OMETPUUECKOTO paclpeesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMHU: AUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIy4YaWHON BEJIUYWHBI
(pactpenenenus) Npy pPELIEHUH 3a7ad, BBIYUCIATH AUCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHUAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBAaTh BEPOSATHOCTU COOBITUM M MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YACh H3YUYEHHBIMU PaCIpPEICICHUSIMU;

OPUBOAUTH  TMpPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmnepupoBaTh NOHATUAMU: (PYHKIHMS IUIOTHOCTH BEPOSTHOCTH TOKA3aTEeIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIbHOI'O pacHpeesICHuUs,
(GYHKIMS TUIOTHOCTH H  CBOMCTBA HOPMAJIBHOTO PaCIHpEEICHUS;ONPenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEIALIHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabubsie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
DeMeHTHI Teopuu rpados 3
CrnyvaiiHble OIBITHI, CITy4ailHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Omnepanuu HajJ MHOKECTBAMU U
coObITusIMH. ClI0’)KEHHE U YMHOXKEHUE 5
BEPOSATHOCTEH. Y CJIOBHAS BEPOSITHOCTb.
HeszaBucumsble coObITUS
OneMeHThl KOMOMHATOPUKU 4 1
Cepuu mocse10BaTeNbHBIX UCTIHITAHUH.
Ucnpiranusa beprnymnu. CiyuaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
CiyuaiiHble BEJIMUMHBI U paclIpeeIeHUs 13 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 0




11 KJIACC

HanmenoBaHmue pa3jiesioB U TeM
Ne i/
NMPOrpamMmbl

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(um¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl

3aK0H OOJBIINX YHCE

DJeMEHTHl MaTeMaTHYeCKON CTaTUCTHKH

HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), oKa3aTesIbHOE U
HOPMaJIbHOE pacrupeeineHus

Pacnpenenenue Ilyaccona

CBs13b MCKOY CHy‘l&ﬁHHMH BCIN4YMNHaMn

O00011eHne U cCUCTEMAaTU3aLNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

32 1




IHOYPOYHOE IINTIAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka KonrTpoabubie IIpakTuueckue Aara tupposkie
Bcero H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypest
1 I'pad, cBsa3ubI Tpad, npeacTaBiIcHUE 1
3aJla4¥ ¢ TOMOIIBIO Tpada
5 Crenenb (BaJIeHTHOCTb) BepIMHBL. [1yTh 1
B rpade. Llenu u muxbl
3 I'padst Ha mockocTu. JlepeBo 1
CIIy4alHOT'O KCIIEpUMEHTA
CayvaiiHble SKCTIEPUMEHTHI (OIBITHI) U
4 CllydaiiHble COOBITHS. DJIeMEHTapHbIE 1
cOOBITHS (MCXOTBI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
5 BeposiTHOCTH cOOBITHI B OIIBITaX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU
BeposiTHOCTB c1y4aiiHOTO COOBITHSI.
6 BeposiTHOCTH cOOBITHI B OIIBITAX € 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU
[Tepecedyenne, 00beTMHEHNE MHOKECTB H
7 COOBITH, TPOTUBOMOJIOKHBIE COOBITHSI. 1
dopMyita CII0KEHHUS BEPOSITHOCTEH
8 YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE 1




BepoATHOCTEH. Dopmysia yCIOBHOM
BEPOSITHOCTH

VYcioBHas BEpOSATHOCTh. Y MHOKEHHUE

9 BepoATHOCTEH. DPopMysia yCIOBHOM
BEPOSATHOCTH

10 dopmyra MoTHON BEPOSATHOCTH

11 ®opmyna baiieca. HezaBucumele
COOBITHS

12 KomOuHaTOpHOE PaBUIIO YMHOKEHHUS.
IlepecTanoBku U pakTOpUal

13 Yucno couerannid. TpeyroJbHUK
[Tackains

14 ®opmyna bunoma HproToHa
KonTponsnas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOYKECTBA,
KoMOMHaTOpHKa"
bunapHsIii CIy4alHBII ONBIT
(ucnbITaHue), ycrex U Heyayva.

16 HezaBucumeble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUH 10 IIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX HCIIBITAHUM J10
MIEepBOro ycrexa

18 Cepust HE3aBUCUMBIX MCIIBITAHUM
bepnymn

19 CrnyyaitHbiif BBIOOp U3 KOHEYHOU
COBOKYITHOCTHU

20 [IpakTrueckas padoTa ¢




21

HCIIOJIb30BAHUEM JJICKTPOHHBIX Ta6J'II/II_[

Canyuaitnas BennuuHa. Pacnipenenenue
BepoATHOCTeH. Jlnarpamma
pacnpezeneHus

22

Onepanuu Haja ciaydaiHbIMU
BennuuHaMu. [Ipumeps! pacnpenencHui.
bunapnas cirydaiiHas BeIu4uHa

23

24

25

I'eomerprueckoe pacnpenencHue.
bunoMuaneHOE pacnpeneneHne

MartemaTudecKoe OXKUIaHue CJ'Iy‘IElfIHOfI
BeanuuHbl. COBMECTHOE pacipeaciIiCHuC
ABYX CHy‘I&ﬁHLIX BCJINYHH

HesaBucumeble cirydaiiHble BEJIMYUHBI.
CBolicTBa MaTEMAaTUUYECKOTO OXKUAAHHUS.
MaremMaTHueckoe oKuanue OuHapHOU
CIIy4alHOM BEJIMYHUHBI

26

MaremaTdeckoe 0KHIaHue
T€OMETPUUYECKOTO U OMHOMHUATBLHOTO
pacrpeneeHu

27

28

Jlucniepcust M CTaHAapTHOE OTKJIIOHEHUE

Jlucniepcust OMHApHOM ciydaitHON
Benn4KHbI. CBOMCTBA JUCTIEPCUU

29

MateMmaTtudeckoe OXKUgaHue
MPOU3BEICHUS U AUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIMYHH

30

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]




HI/ICHepCI/IH " CTaHJAPTHOC OTKJIIOHCHUC
reoOMCTPHUICCKOIo pacCrpeaciiCHus. .

31 [IpakTuyeckas pabora c 1
WCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHUIT
Kontponbnas padota No2: "McnbiTranus

32 bepuymu. CriyqaitHble BETUYUHBI 1 1
pacrnipeneneHus"

33 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 33

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
Yeorimena. Teopema beprymu. 3akon
OOJBIINX YHCeT

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hepasencto Yebbimesa. Teopema
YeormmeBa. Teopema bepryiu. 3akoH
OOBIINX YHCeT

Br100opouHbIif METO ICCIIETIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

['enepanbHasi COBOKYIHOCTb U Cy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctukamu. OLleHKa CPEHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

['eHepasibHast COBOKYITHOCTb U CITy4aiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OLleHKa CPEIHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

OrnieHrBaHUE BEPOSITHOCTEH COOBITHI 1O
BBIOOpKE




Craructuueckas runoresa. [IpoBepka

9 MPOCTEUILNX TUIIOTE3 C MOMOILBKO CBOMCTB
U3YyUYEHHBIX pacIpeesIeHHi
Craructuueckas runoresa. [Iposepka

10 MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YyYECHHBIX PaCIpEeIeICHHUI

1 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM
AIIEKTPOHHBIX TAOJIHUII
[TprMepbl HenpepBIBHBIX CIyYalHbIX

12 BennurH. OyHKIKS IOTHOCTH
BEPOSITHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepst

13 3a[a4, MPUBOJSIINX K MTOKA3aTEILHOMY U K
HOPMAaJIbHOMY pacIpeaesIeHUsIM

14 OyHKIUS TNIOTHOCTH BEPOSITHOCTH
MO0KA3aTeIbHOIO PACIIpEeAETICHUS

15 @DyHKIUS TIIOTHOCTH BEPOSITHOCTU
HOPMAaJIbHOT'O PacHpeeNeHHs
ITocnemoBaTeIbHOCTEL OTUMHOYHBIX

16 HE3aBUCUMBIX coObITHI. [Ipumep 3anaun,
npUBOAALIeH K pactipenenenuto [lyaccona

17 [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJIEKTPOHHBIX Ta0JIHII

18 KoBapuarnus 1Byx ciy4ailHbIX BEJIUYHH.
Koaddunment xkoppensuuu

19 CoBMmecTHBIE HAOMIOIEHUS JIBYX BETMUYUH

20 Br160pounblii K03 GULIHEHT KOppensun

21 Paznuune Mex 1y IMHEWHOU CBA3BIO U

IIPUYMHHO-CIICACTBEHHOM CBA3bIO




22 JIuneitnas perpeccust 1

93 [TpakTuyeckas pabora ¢ HCIOIB30BAHUEM 1
AIIEKTPOHHBIX TAOJIHUII
[IpencraBieHne NaHHBIX C TOMOIIBIO

24 TaOIMI] ¥ TUarpamMm, orucaTeIbHas 1
CTaTUCTHKA

25 OnbITH C paBHOBO3MOYKHBIMHU 1
DJIEMEHTAPHBIMU COOBITHUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C 1
pUMEHEHUEM (HOpPMYIT
Brruucnenue BeposTHOCTEH COOBITHI C

97 IPUMEHEHHEM TpapUUECKUX METOIO0B: 1
KOOp/IMHATHas psAMasi, 1IepeBo,
nuarpamma Diiepa

28 CriyuyaiiHble BEJIMUNHBI U paclIpeeIeHUsS 1

29 MaremaTruecKoe OKHIaHUE CITYYAHON 1
BEJIMYMHBI

30 KonrtponsHas pabdora: "BeposTHOCTh U 1
CTaTHCTHKA"
Boruncnenue BeposiTHOCTEN COOBITUI C

31 npUMeHeHneM GopMyIl U rpaduyeckux 1
METO/I0B
CrnyJaiiHbIe BETMYMHBI U PACTIPEICTICHHS.

32 MareMaTHuecKoe OKUTaHNe CITyJaiiHOMI 1
BEJIMYMHBI

OBLIEE KOJIMYECTBO YACOB I1O0 39

[TPO'PAMME




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHON NPOrPaMMbl CpeiHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPaMMBbl
6.2 OnepupoBaThb  NOHATUAMU:  CpeaHee  apudmeThyeckoe, MeJIuaHa,
' HauOoJIbllIee, HAMMEHbIIIee 3HAaUeHUE, pa3MaX MacCHBa YUCIOBBIX JaHHBIX
OrnepupoBaTh MOHATUSIMH: CIYYaWHBIA IKCIIEPUMEHT (OMBIT) U CIy4aiiHOE
cOOBITHE, 3JIEMEHTApHOE COOBITHE (PIIEMEHTAPHBIH HMCXOJ) CIy4aliHOTO
6.3 OMbITa; HAXOJUTh BEPOATHOCTHM B OMNbITAX C PAaBHOBO3MOXKHBIMU
CIIy4ailHBIMU COOBITUSMHU, HAXOJUTh U CPAaBHUBATH BEPOATHOCTH COOBITHI B
M3YYEHHBIX CIyYalHbIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: TepeceueHue M OObeIuHEHUe
6.4 JMAHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BATHCS qUarpamMmamu Jisepa u GopMyIioi ClI0KeHUs BEpOSTHOCTEM
IIPU PEIICHUH 3324
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HAXOJUTh BEPOSTHOCTU C IMOMOIIBIO IMpaBUIa YMHOXKEHHUS, C IMOMOIUIBIO
JIepeBa CIy4yaitHOro OMbITa
6.6 [TpumeHsITH KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh MOHSATUSMU: UCHBITAHUE, HE3aBUCHMBIE HCIIBITAHUS, CEpHs
6.7 UCIBITAaHUH, YCIIeX W HeyAauda; HAXOIUTh BEPOSITHOCTH COOBITUH B cepuu
' HE3aBUCUMBIX MCHBITAHUM J10 TEPBOTO yCMeXa, HAXOAUTh BEPOSITHOCTU
coObITHI B cepuu uctibiTanuii bepuymnum
6.8 OnepupoBaTb  MOHATUSIMU:  ClIy4ailHass  BEJIMYMHA, paclpeesieHue
' BEPOATHOCTEH, AUarpaMma paclpeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpoBEpPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
5.1 CpaBHUBaTH  BEPOATHOCTH  3HAUEHUH  CIydalHOM  BEIMYMHBIIIO
' pacnpenesIeHUIO NI C TOMOLIBIO AXarpaMm
OnepupoBaTb MOHSATHEM MaTeMAaTUYECKOTO  OXKHMJAHUS, MPUBOJIUTH
5.9 MpUMEPBI TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXXKHIAAHHE CIydyailHOM
' BEJIMYMHBI, HAXOAWTH MaTEeMaTHYECKOE OKHUJAHUE 10 JaHHOMY
pacnpeneneHuIo
5.3 HmeTs npeacTaBiieHne 0 3aKOHE OOJIBIINX YHCe
54 HmeTs npeacTaBiieHne O HOPMaJIbHOM paclpeacIeHun




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudMeTudeckoe,
MeauaHa, HanOoJIblllee U HauMEHbIIee 3HAYCHUS, pa3Max, AUCIEPCHS U CTaHIApTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTH ciy4ailHOro cOOBITHS. BIM30CTH YacTOTBHIM BEPOSITHOCTHU
coObITuii. Ciy4aifHblE OMBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHH B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMU

Onepauuyu Haja COOBITHSIMHM: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOJIOKHbBIE
coObItus. uarpammsl Diinepa. opmyrna cloKeHUs BEPOATHOCTEH

6.4

6.5

6.6

VcnoBHass  BEpOSATHOCTb.  YMHOXKEHHE  BEpOATHOCTEH. JlepeBO  Ciy4aiHOro
skcriepuMenTa. @opmysia mojHOM BepoaTHOCTU. HezaBucumeblie coObITHS
KomOunaropHoe mpaBuino ymHoxeHus. [lepectaHoBku u dakrtopuan. Yucio
couetanuii. Tpeyronbauk Ilackans. ®opmyna 6uaoma HeroTona

bunapHblli ciydaliHbIi oOnBIT (MCHBITAaHWE), yclnex U Heyjgada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX HCHBbITAaHUM [0 nepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

Cnyuaitnas BenmuuHa. Pacnipenenenue BeposiTHocTel. Jlmarpamma pacmpeneneHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCII€ TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

5.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN M CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKU CIIYYaWHBIX BEIMYMH: MAaTeMaTHYECKOE OXXKHUIAaHUE,
JUCIIEPCUSl M CTAHJAPTHOE OTKJIOHEHHWe. IIpumepsl npruMEeHeHusT MaTeMaTH4eCcKOro
OKMJIaHHs, B TOM YHCIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HHU. Maremarnuyeckoe
OXKMJIaHWE OWMHAPHOU CIIy4ailHOW BENWYMHBI. MaTeMaTH4yecKoe OKHMJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTudecKoe OKUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

5.2

5.3

3akoH OOJBUIMX YHCEN M €ro pojib B HaykKe, MpHUpojae U oluiecTBe. BriOopouHbIil
METOJI UCCIIENOBAaHNH

IIpumepsl  HENpEpBIBHBIX  CiIy4dalHbIX  BenuuuH. lloHATHEe O MIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOAAIINE K HOPMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMaJIbHOM paclpeaeieHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeHEro 0011ero
TpedoBaHUs o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTCJIbCTB, AJTOpUTMaMK PCIICHHUA 3a/a4,
yMeHue (GOpMyJIUpPOBaTH U ONEPUPOBATh IOHATUAMHU: OINpPEIEICHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MAaTeMaTH4YeCKOW HWHAYKLHUU;
MMPOBOAWTL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPAaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIOIB30BaTh Tpadbl Mpu

pelIeHUH 33124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC MPOHM3BOJBHOIO YHCIIA,
OCTaTOK 10 MOAYJI0, PAalMOHAIbHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LEJbIX, PALHUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCel; YMEHHE UCIIONb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHbBIINH 001Iuii
JenuTenb W HauMeHbllee oOmiee KpaTHoe, anroput™m EBkimpa mnpu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaeca0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMETpUuYICCKad




mporpeccusi, OECKOHEYHO YOBIBalomias TreoMETpUYecKas IPOTPECcCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHMS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMenue ONCprUpOBaTh MOHATHUAMH: PpPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTrb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHUA, HEPABCHCTBA, MX CHUCTCMbI IJId PCIICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (QyHKIUHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPHUUECKUI U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTETpajl; YMEHHME HaxXOAWThb AaCHUMINTOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE HCIIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM allmapaTa MaTeMaTH4ecKOro
aHaIM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXKICHHUS HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKUX 3a/1adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpana; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEIUPOBAaHUS C

NoMOIIBI0 AU PepeHInaNbHBIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIMSA, KBagpaTH4yHas (QyHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
(GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(GUKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPHU
pEUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWCTBA M Tpaduku (QYHKIMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJlayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe HW3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMalLnIo, NMPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroOIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
MHQOpPMALMI0 C TOMOIIBIO TabauIl W  JAuMarpaMM; HUCCIEl0BaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaUueCcKu MCCIeA0BATh COBMECTHbIE

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

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TIpapUUecKX METOMIOB; MPHUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEPOSITHOCTEH, (HOpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpECIICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIydallHOW  BENWYMHBI, (QYHKIHUW  paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIHFHOTO M HOPMAJIBLHOTO paclpeieiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN /ISl pEIIeHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTat

YMeHHe onepupoBaTb IOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJa, IUVIOCKUN YroJj, JBYIPaHHbBIN
yroJi, TPEXIPaHHBIN YroJj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MeXAy IMpsAMONM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4ecKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHne onepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, Mpu3Ma, NOHpamuaa, (Gurypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYycCa, WIMHIpPa, O0BEM KyOa,
MNPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHsI KOHYyca M IWJIMHIPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYyCa; YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHKa, U300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbIx (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; yMEHHE NPOBOAMUTH KiaccupuKanuioo Guryp Imo
Pa3NIMYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIBHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M MOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYCCKHE BEIMYMHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIYUCIATH TCOMETPHUYCCKUE BEITUIHHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYIBI U METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIApA, TUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeUuIe1a, TUPaMUAbI, TPU3MBI, IHIUHJPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCIO, PA3JIOKCHUC BEKTOpa II0 6a314cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIﬁ METOA

JJI pCHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTUX y‘~I€6HBIX npeaMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA AJIA PCUICHUS 3a1avuu; ITIOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTE€MAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Pammonanbupie  umciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OLCHKA
pe3yJibTaTa BEIYMCIIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTe b MaTPHUIIBI
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CrenenHas (QyHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢Qynknuit. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe 371eMEHTAPHBIX (PYHKIIHIA
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHbIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 ITepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HaJ MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
Odwunmansheiii cait EI'D http://www.ege.edu.ru/
Marepuanst EI'D u 'HA http://www.fipi.ru/

SKnacc. [TomropyHkumonampHas mudposas cucrtema https://www.yaklass.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://mathege.ru oTKpbITHII OaHK 3aJaHUI 10 MaTeMaTHKE
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