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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOnbIit Kypc «BeposiTHOCTh U CTATUCTUKAY YIITYOJIEHHOTO YPOBHS SIBJISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yrilyOJ€HHOro
YpOBHSI Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHus. Y YeOHbBIN Kypc MpeaHa3HAuYCH
st (popMHUpPOBaHUST Y OOYYAIOLIUXCS CTATUCTUYECKOM KYJIbTYpbl M MOHUMaHUS
pPOJIM TEOPUM BEPOATHOCTEN KaK MaTEeMaTHYECKOr0 MHCTPYMEHTA Ul M3y4YEHUs
CIIy4allHBIX COOBITHIA, BETMYHMH U mporieccoB. [Ipu m3yuennn kypca oboramarTcs
MIPEACTABICHNUS OOYYaIOIUXCS O METOJaX MCCIENOBaHUS W3MEHYMBOIO MHMpA,
pa3BUBAETCs MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYEeCKHX METOJIOB
NO3HAHUS KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOI'O E€CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperyieHue 3HaHWM,
MOJTYyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOIO 0011Iero 0O0pa3oBaHuUsl, U
HA pa3BUTHE NPEACTABICHUNA O CIy4YalHBIX BEJIMYMHAX U B3aUMOCBA3SAX MEXKIY
HUMHU Ha BaXXHbIX NPUMEpPAX, CHOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYXKAFOLIErO
Mmupa. B pe3ynbrare y 00y4aromuxcs J0JKHO CPOPMUPOBATHCS MPEICTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIUX MATEMATHYECKUX MOJIETISIX, UCIIOIb3YEMBIX
JUTSI OTIMCAHMSI aHTPOIIOMETPUUECKUX U JIeMOrpaUIECKUX BETMYNH, TOTPEIIHOCTEN
B Pa3IMYHbIE POJa U3MEPEHUAX, IITUTETBHOCTH 0€30TKa3HOI pabOThl TEXHUUECKHUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHHUI U MPOIECCOB B 00IIECTBE. Y UYCOHbI
Kypc sBisieTcsi 0a30il JUIsi OCBOEHHUS BEPOSTHOCTHO-CTATUCTUUYECKHUX METOJIOB,
HEOOXOJIUMBIX CHEIMAIMCTAM HE TOJIbKO MHKEHEPHBIX CIEIUATbHOCTEH, HO TaKXKe
COLIMAIBHBIX U TICUXOJIOTMYECKUX, TOCKOJIBbKY COBPEMEHHbIE OOIIECTBEHHbBIE HAYKU
B 3HAUUTEJIbHOM MeEpe UCHOJB3YIOT anmapar aHajau3a OONbIIMX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHUMaeT OOCYXKIEHHE 3aKOHA OOJBIINX
yucesl — (PYHIAMEHTaJIbHOTO 3aKOHA MPHUPOJABI, HUMEIOUIEr0 MaTEMaTUYECKYIO
dbopmManuzanuro.

B cooTBercTBUM C YKa3aHHbIMU LIEJISIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTHCTHKA» Ha YIJyOJEHHOM YpPOBHE BBIJIEIEHBI OCHOBHbBIE
coniepkarenbubie TUHUU: «CiaydaiiHbie COOBITUSI U BeposiTHOCTHY U «CllydaifHble
BEJTUYMHBI U 3aKOH OOJIBIITUX YUCET.

[ToMuMO OCHOBHBIX JIMHUWA B Y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUHU
rpagoB M TEOpPUU MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOIIEHHOTO OCBOEHUS
MaTepualia JaHHOTO Yy4eOHOro Kypca M CMEXKHBIX MaTEMaTHYECKUX YUeOHBIX
KYpPCOB.

Copeprxanue muHUM «CiiydailHble COOBITHS U BEPOSITHOCTHY CIIYKUT OCHOBOM
st (OpMUPOBAHUS TPEACTABICHUN O paCHpeAeiCeHUH BEpPOSTHOCTEH MEXAY
3HAYEHUSIMU CIIyYalHbIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOW COJEPKATEIbHON JTUHUU
3aHMMAaeT H3YYEHHE TIEeOMETPUYECKOr0 M OHHOMHUAIBHOIO paclpelesieHuid Hu



3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMH — MOKAa3aTEeNbHBIM M HOPMaJbHBIM
pacnpeneeHUsIMU.

Tembl, CBsI3aHHBIE C HEMNPEPBIBHBIMU  CIYYallHBIMU BEJIMYMHAMU U
pacnpeneseHusIMUA, aKIEHTUPYIOT BHUMaHUE OOYYaloOlIMXCS Ha ONHCAaHUU U
U3YYCHUM CIyYalHBIX SBICHUU C MOMOIIBIO HEMpEephIBHBIX (PyHKIM. OCHOBHOE
BHUMAaHUE YAENSAETCA MOKa3aTeIbHOMY U HOPMaJIbHOMY PacIpeieieHUsIM.

B ydebHOM Kypce mpeaycMaTpUBaeTCs O3HAKOMHTEIBHOE W3yYEHHE CBSI3U
MEXIYy CIIy4YalHbIMU BEJIMYMHAMUA W OINHCAHUE JTOW CBS3M C IOMOIIBIO
Ko PUIIMCHTa KOPPEISIIMd W €ro BBIOOPOYHOrO aHajgora. ITH DJIEMCEHTHI
CoJIepKaHMs Pa3BUBAIOT TEMY «/lnarpaMmbl paccerBaHUs», U3YUCHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, U BO MHOT'OM OIUPAIOTCSI HA CBEJICHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé ommH amemMeHT  coaepkaHWs, KOTOpPBIM  Ipeajaraercss  Ha
O3HAKOMUTEILHOM YPOBHE — IIOCJIEIOBATEIIbHOCTh CIY4allHBIX HE3aBUCHUMBIX
COOBITHI, HACTYTIAIONINX B €IUHUILY BpeMeHU. O3HAKOMJIEHHUE C pacIpe/ieicHueM
BEPOATHOCTEW KOJMYECTBA TAaKMX COOBITUH HOCHUT Pa3BUBAIOIIMKM XapakTep H
SBJISIETCSI AKTYaJIbHBIM JUIsl OyayIIuX aOUTYpUEHTOB, MOCTYIAIOIIUX HA y4eOHBIE
CHEIUATBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMHW, TICUXOJOTHEH U
yIpaBJICHUEM.

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTUKA» HA YTIyOJIEHHOM
ypoBHe otBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kiacce
— 34 ygaca (1 gac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsa3ubIN rpad, myTu B rpade: 1ukisl u nenu. CreneHsb (BaJIEGHTHOCTS)
BepiMHbL. ['padsl Ha uiockocTu. JlepeBbs.

Crny4aliHble SKCIIEPUMEHTHI (OTBITHI) U CIy4yallHbIe COOBITUS. DJIeMEHTApHbIE
coObITust (Mcxobl). BeposaTHocTh citydaitHoro coObiTusi. biu3ocTh 4acToThl U
BEPOATHOCTU COObITHH. CiydaliHbIE ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHUSAMU.

Onepauuu HaJl COOBITUSIMU: TIEpeceYeHUE, 00bEIMHEHNE, POTUBOIOI0XKHbBIC
coObITus. JInarpammsl Ditiepa. Gopmyiia cioxKeHUs BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO CiydarlHOro
skcriepumenTa. @opmyia nomHou BepoaTtHocTH. Dopmyna baiieca. HezaBucumbie
COOBITHSI.

bunapHbIii ciydalinbiii onbIT (MCIIBITAHKE), YCIeX U Heynada. HesaBucumbie
ucnbiTanud. Cepusi HE3aBUCUMBIX MCIIBITAHUN 110 mepBoro ycnexa. I[lepectaHoBku
u (Qaxropuan. YUucno coueranuil. Tpeyrompuuk I[lackans. ®opmyna OuHOMa
Hprorona.

Cepus He3aBUCUMBIX UcTibITanui bepayan. CiydaiiHbli BBIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas  BenmuuuHa. Pacnpenenenue  BepostHocTed.  Jmarpamma
pacnpenenenusa. Onepanuu HaJ ClIydYalHbIMUA BeIWYMHAMU. buHapHas ciyvyaiiHas
BenuunHa. IIpuMepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMMAILHOE.

CoBMmecTHOE pachOpenesieHHe JByX CilydalHbIX BenudyuH. HeszaBucumblie
CIIy4yallHble BEJIUYMHBL.MaTeMaTu4ecKoe OXHAAHUE CIYYalhHOW BEIWYHUHBI
(pactipenenenusi). [Ipumepbl  TPUMEHEHUST  MaTEMaTUYECKOrO  OXKHJIAHMS
(cTpaxoBaHue, Jjorepes). MaremaTuueckoe OXXKHJaHUE€ OWHApHOW Cily4alHOM
BEJIMUMHBI. MaremaTuyeckoe OXHUJaHUE CYMMbl  CIIyYalHbIX  BEJIWYHH.
MaremaTuyeckoe 0KuJaHue reOMETPUUYECKOro 1 OMHOMUAIBHOTO PaCpeaesICHUN.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHHME  CIYYaWHOM  BEJIMYMHBI
(pactipenenenus). Jucniepcusi OuHapHOM ciyyallHON BeMWYuHBL. MaTemaTudyeckoe
O0’KUJAHUE NMPOU3BENAECHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CITYYalHbBIX BEJIMUMH.
Jluctiepcuss ¥ CTaHJAPTHOE OTKJIOHEHHE OWHOMHUAIBLHOIO pacIpeieieHusl.
Jlucriepcus U cTaHAAPTHOE OTKJIIOHEHUE T€OMETPUUECKOTO PACIIPEAECIEHUSI.

11 KJIACC

HepaBenctBo YeobniméBa. Teopema YeOwiméa. Teopema bepnymmm. 3akon
OonpIIUX  4ucel.  BpIOOpouyHBIH  MeTon — ucciaeaoBaHuii.  Bwuibopounbie



XapakTepucTUKU. OLIEHUBAHUE BEPOSITHOCTH COOBITHS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka NpOCTEUIINX TUITOTE3 C MOMOIIBIO U3YYEHHBIX PACIPEIEICHHM.

HenpepsiBHble ciyyalinble BenuyuHbl. [Ipumeppl. @DyHKIUA IIOTHOCTH
BEPOSTHOCTU paclnpenencHus. PaBHOMepHOE pacrpeneneHue U ero CBOWCTBA.
3aauu, NPUBOIALLME K [TOKA3aTEIbHOMY PACIPEAEIEHUIO. 3a1a4u, IPUBOISIINE K
HOPMaJIBHOMY pacnpeneneHuro. OyHKIHA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO paclpeaesieHns, GyHKIUS IIIOTHOCTH BEPOSATHOCTH HOPMAJIBHOT'O
pactpenenenusa. QyHKIUA ITIOTHOCTH U CBOMCTBA HOPMAJILHOI'O PaCIpEEICHHUs.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH.  3ajxauu,
pUBOAIIME K pacupenenennto [lyaccona.

KoBapuanusa nByx cinywailHeix BenuuuH. Koadduument nuHelHON
koppenauud. CoBMecTHble  HAOJIOACHMS JIBYX  BeIMYUH. BbIOOpOYHBIN
ko3 dummenT koppensuuu. Paznuure Mexay JWHEWHOW CBA3BI0O W MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHENHAs perpeccus, METOI HAaMMEHBIIINX KBAIPATOB.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb 1 CTATUCTUKA» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOr0 BOCIMTAHMS

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT O WICHA POCCUUCKOT0 O0IIECTBA, MPEACTaBICHUE O MATEMAaTUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3JIMYHBIX CTPYKTYp, SBJICHHHA, TIPOIEAYP
rpaXJaHCKOro  oOmiectBa  (BBIOOPBL,  OMpPOCHI U JIPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIMAMY U Ha3HAYCHHUEM,

2) NaTPUOTHU4YECKOr0 BOCTIMTAHUA:

c(hOpMUPOBAHHOCTb POCCUNCKON T'PakIaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
NPOLIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIECHHE K
JOCTH>KEHUSIM POCCUNCKUX MAaTEMATUKOB U POCCUMUCKON MaTeMaTUYECKOW IIKOJbI,
WCIIOJIb30BAHUE OTUX JOCT)KCHHH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCUICKOr0o Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJEHMS, CBSI3aHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTHKECHUN HAYKU U JESTEIbHOCThIO YUEHOI0, OCO3HAHHE JINYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAash 3CTETUKY MaTE€MaTHUYEeCKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, pEUIEHUH, paCCyKIEHUI, BOCHPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3fInyHbIX BUOB UCKYCCTBA;

5) pu3nvYecKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3JI0pOBOro U 0e30MacHOro oopasa *K1U3HU, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OT[IbIXa, peryisipHas pusuveckass akTUBHOCTH), (PU3HUUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSX CIOPTHUBHO-03J0POBUTEIBHON 1€ TEIHbHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  AESATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymelr mpodeccurt W pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HAa TMPOTSHKCHWHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HaMpPaBJI€HHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJOTMYECKOW KYJIbTYpPhl, TIOHUMAHUE BIIUSHHUS
COIIMATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON M COLMATBbHOU
Cpenbl, OCO3HaHUE TII00ABHOTO XapaKTepa HKOJIOTUYECKUX MPOOIJIeM, OpUCHTAIUS
HA TPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHWM MJid pernieHus 3a7gad B 00JacTu
OKpY’)Karolel cpelbl, IJIAHUPOBAHUE IIOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
IIOCJIEACTBUN JIJI1 OKPY’KAIOILLEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKON
HAYKHU KakK cepbl 4eJTOBEUECKOU eATETHHOCTH, STANIOB €€ Pa3BUTHS U 3HAUNMOCTH
JUISL Pa3BUTHUSI IMBWIM3ALIMH, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU U MaTeMaTU4YECKOU
KYJIbTYpOU KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISTH TPOCKTHYIO
U UCCJIE0BATEIbCKYIO AEATEILHOCTh MHANBUIYAIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue 1ecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUW MEXKIY MOHATUSMH, (POPMYIUPOBATH
OTpeJIeNICHUsI TIOHSITUHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIUH,
OCHOBAaHMsI /17151 0000IIEHHs U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIUMOI0 aHAIHN3A;

BOCIIPUHMMATh,  (HOpPMYIUpPOBaTH U  NPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONECHUAX U YTBEPKACHHSIX, MpeiaraTb KPUTEPUU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JI€TaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUECHUN, YMO3AKIFOUECHUH 110 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENILHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUIM
(mpsiMbIE€ ¥ OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKIACHHS U BHIBOIBI;

BbIOMpaTh crnoco0 pernieHuss y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB pElIEHUs, BRIOUpATh HanboJIee MOIXOAIINN C Y4ETOM CaMOCTOSITENIbHO
BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBare/ibCKue 1efCTBUA:



HCIIOJI30BaTh BOIPOCHl KaK HCCIEIOBATEIbCKUI HHCTPYMEHT IIO3HAHUS,
(opMynHpoBaTh  BOOPOCH,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MpodIIEeMy,
yCTaHABJIMBATh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIyMEHTHPOBATH
CBOIO MTO3UIIMIO, MHCHHE;

IPOBOJIUTH CAMOCTOSITEIIbHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHUs, IpoLEecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATENHHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI 1O pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHHUS, HCCIENOBaHUS, OLIGHHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IICHUIA;

NPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMIPOLIECCa, a TaKKe BbIABUTATh
MPEINOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmeii:

BBISIBIIATH NeUIIATHI MHPOPMAIUU, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BONPOC U JJIsI pELICHUs 3a]1a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PAa3IMYHbBIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMAITUIO PA3THYHBIX BUIOB U (popm
IIPE/ICTABIICHHUS;

CTPYKTYPUPOBAaTh MH(POpPMAIIMIO, MPEJCTABIATh €€ B pa3iudHbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecku;

OILICHUBATh HaAEKHOCTD uHhopMaIu o CaMOCTOSITEIIHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBbIC Y4eOHbIe 1eHCTBHA

O0wmenne:

BOCIIPUHUMATh U (DOPMYJIHPOBATh CYKAECHHS B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U THCBMEHHBIX TEKCTax, JaBaTb IMOSCHEHMS II0 XOAY pELICHUS 3a7add,
KOMMEHTHPOBATH MOJYYEHHBIN pPE3yNbTaT;

B XOZ€ OOCYXJIE€HHUsI 33a]1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBlI,
npoOJjieMbl, penraeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJIEHHbIE HAa IOMCK
pelIeHns, COINOCTABJIATh CBOU CYXICHUSA C CYXICHUAMHU IPYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYM€ M CXOJCTBO IMO3ULMUN, B KOPPEKTHOU (opme
(opMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEUICHUS 3a1a4d, YKCIIEPUMEHTA, UCCIECAOBAaHMS,
IPOEKTa, CaMOCTOSITEIIbHO BBIOMpATh (QopMar BBICTYIUIEHUS C Y4€TOM 3ajad
MIPE3EHTAlMU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranuzanus:



COCTaBJIATH IJIaH, aJITOPUTM PEUICHUS 33Ja4uH, BIOMPATh COCO0 pEeUIeHHs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOIIMOHAJILHBII HHTEJJIEKT:

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEeQUIEKCMU KaK  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJSI Mpolecca M pe3yibTaTa penieHus
MaTeMaTUYEeCKOH 3a1auu;

IOPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUM 3a/1ayH,
BHOCUTbh KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JIAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBICHITH PUUNHBI
JOCTHKEHUS WM HEAOCTH)KEHUS Pe3yNbTaTOB AESITEIbHOCTH, HAXOAUTh OLUIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

NOHUMATh M MCIOJNb30BaTh MPEUMYIECTBA KOMAaHIHON M WHAMBUAYaJIbHOM
paboThl TpHU pelIeHUH Y4EeOHBIX 3ajJa4y, NPUHUMATh 1EJdb COBMECTHOM
NEeATENbHOCTH, IJIaHUPOBATh OPraHU3alUI0 COBMECTHOM pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, IOrOBapUBaTHCsI, 00CYXKAAaTh MPOIECC U Pe3yJbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIbKUX JTIOJIEH;

y4acTBOBAaTh B TPYMMOBBIX (opMax paboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOJIHATH CBOIKO YaCTh PA0OTHI U KOOPIAUHUPOBAThH
CBOM JICUCTBUS C IPYTUMH YI€HAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOErO BKJIaa
B OOmMH TPOAYKT MO KpPUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICUCTBUSI.

NPEJMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0y4aromuics HayquTcst:

CBOOOJTHO OMepUpoBaTh MOHATUSAMH: Tpad, mockuii Tpad, CBSI3HBINA rpad,
nyThb B Tpade, Lenb, LUK, AEPEBO, CTENEHb BEPILIMHBI, JIEPEBO CIYy4ailHOIO
AKCIIEPUMEHTA;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUSAMU: CIyYalHBIM SKCIIEPUMEHT (OIIBIT),
CiydailHO€ COOBITHE, dJIEMEHTAPHOE CIy4aiiHOE COOBITHE (DIIEMEHTAPHBIN MCXO/)
CIIy4ailHOTO  OMbITa, HAXOAWUTh BEPOSATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJuTh U (HOPMYITUPOBATH COOBITHUS: MEepeceUeHUE, OObEAMHEHUE TaHHbBIX
COOBITUH, COOBITHE, NPOTHUBOIOJIOKHOE ITaHHOMY, HCIOJIb30BaTh JUArpaMMbl
Dlinepa, KOOPJWHATHYIO MPSIMYIO JUI PELICHUs 3a/1ad, MOJb30BaThCS (POpMyIIOn
CJIOKEHUSI BEPOSITHOCTEH JIJ1s1 BEPOATHOCTEN ABYX U TPEX CIAyYaWHBIX COOBITHIA;



OIEPUPOBATH MNOHATHUAMU: YCIOBHASI BEPOATHOCTD, yMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIYyYallHOrO 3KCHEPUMEHTAa, HaXOJUTh
BEPOATHOCTU COOBITUH C TOMOIIBIO MpaBWia YMHOXEHHUS, J€peBa CIy4alHOrO
OIbITa, HMCIOJB30BaTh (OpMYITy MOJHOW BeposiTHOCTH, (popmyny baiteca mpu
pELIeHUuU 3a/ay, OMNPENeNsATh HE3aBUCUMOCTb COOBITMH 1O ¢opMmyle U IO
OpPraHU3aLMHU CIY4aAHOTO YKCIIEPUMEHTA;

OPUMEHSATh H3yYEeHHbIE KOMOWHATOpHbIE (OPMYNbl [Jisi TEePEeUUCIICHHUS
AJIEMEHTOB MHOXECTB, DJIEMEHTAPHBIX COOBITHI CIy4alHOTO OMbITA, PEIICHUS
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJHO  ONEpHUPOBaTH MOHATUSMHU: OHHAPHBIA  CIyYallHbIA  OIBIT
(McTibITaHuE), YCIeX M HeyJaya, HE3aBUCHUMbIE HCIBITAHMS, CEpUsl HCIbITaHUM,
HaXOJUTh BEPOATHOCTH COOBITHI: B CEpPUU UCTIBITAHUI JI0 TIEPBOTO YCIIeXa, B CEPUU
ucnbITannii bepHysum, B onbiTe, CBI3aHHOM CO CITy4alHBIM BRIOOPOM M3 KOHEUHOMN
COBOKYITHOCTH,;

CBOOOJTHO OIEPUPOBATH MOHATHUSMU: Cly4yaliHas BeJIMYMHA, paclpeeseHue
BEPOATHOCTEH, JAMarpaMma pachpeieseHusi, OuWHapHas cllydaiiHas BeJIMYMHA,
reoMeTpuyecKoe, OMHOMHAIBLHOE paclpeesieHuE;

OIEPUPOBATH TMOHATHUSAMH: COBMECTHOE pACIPENEICHUE IBYX CIy4anHBIX
BEJIUYMH, UCIOJb30BATh TAOJMILy COBMECTHOI'O PACIPEACICHHs ABYX CIy4ailHBIX
BEJIMYUH JUISl BBIJCIICHUS PACHpPENCNICHUS KaXJOM BEIUYUHBI, OINPEACIECHUS
HE3aBUCUMOCTH  CIIyYalHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  MOHATHEM
MaTEMaTUYECKOIr0 OKUIAHUS CIyYaiiHOW BEIMYMHBI (pacipeneieHus1), IPUMEHATh
CBOMCTBA MATEMATHUYECKOIO OKHMIAHUS IIPU PELUICHWH 331a4, BBIYUCIATH
MaTeMaTUYECKOe OXKHIaHue OMHOMUAIILHOTO U T€OMETPUUECKOr0 pacipeeieHul;
CBOOOJTHO OIEPUPOBATH TMOHATHSIMU: JUCHEPCHs, CTAHIAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJMYMUHBI, MPUMEHATh CBOWCTBA JHMCIEPCHUU CIIYYaWHOM BEJIMYHUHBI
(pactipeneneHrsi) MpU PELIEHUU 3a]ad, BBIYHUCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOI0 U OMHOMHAJIBHOT'O pacipe/ieICHU .

K xoniry 11 kiaacca o0y4aromuics HayquTcst:

BBIUUCIISTH BHIOOPOYHBIE XapPaKTEPUCTUKHU MO TaHHOM BBIOOPKE U OLICHHUBATH
XapaKTEPUCTUKU TE€HEepaJbHOM COBOKYMHOCTH [JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OIEeHUBAaTh BEPOATHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, MOJIb3YSCh NU3YUEHHBIMU PACIIPEACIICHUSIMU;

IIPUBOAUTH  TNPUMEPHl  3a4ad, MNPUBOJAIIMX K  IIOKa3aTEIbHOMY
paclpeneneHuro, 3ajxad, IMPUBOMAIIMX K HOPMAJIBbHOMY PaCIpEIEIEHUIO.
OnepupoBaTh MOHATUSMU: (PYHKIUS IUIOTHOCTH BEPOSTHOCTH TOKA3aTEIbHOTO
pacnpeneneHus, GyHKIUS MIOTHOCTHA BEPOSTHOCTH HOPMAJILHOTO pacIipe/iesieHus,
(YHKIMST TUIOTHOCTH W CBOMCTBA HOPMAJbHOI'O paCHpEeICHUS;ONPEaesITh
KO3 PUIIMEHT JIMHEWHON KOPPESLNU, BEIOOPOUHBIN KO3(P(OULIUEHT KOPPETALMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m KonrTpoasnsie | IIpakTnyeckne
NPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
1 DneMeHTsl Teopuu rpadoB 3
9 CrydaliHbIE OTIBITHI, CITYYaifHBIE COOBITHS U 3
BEPOSITHOCTH COOBITHIA
Omnepanuu HaJ MHOKECTBAMH U
3 coOpITusiMU. Crio’KeHHe U YMHOXKEHUE 5
BEPOSTHOCTEH. Y CIIOBHAs BEPOSITHOCTb.
HezaBucumele coObITHS
4 OneMeHThl KOMOMHATOPUKH 4 1
Cepun nocie0BaTeNbHbBIX UCTIBITAHUI.
5 Ucnibrranus beprymnu. CinydaifHbIi BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U pACIIPEAEIICHUS 14 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
3aKkoH OOJIBIITUX YUCET
DeMeHThl MaTEMAaTHYECKOH CTaTUCTUKHU
HenpepsiBHbIE c1yyaliHble BEIMYUHbI
3 (pacnpeneneHus), moka3aTeIbHOE U 4
HOpPMaJIbHOE pacrpeesieHus
Pacnpenenenue Ilyaccona
CBsi3b MEXy CTy4YallHBIMU BETTUYUHAMU
O00011eHNEe U CUCTEMATH3AIs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KosaunuecTBo yacoB

KoHTpoabHbIE
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

JIeKTPOHHbBbIE
uu@posBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

I'pad, cBa3HBIA rpad, mpeacTaBieHne
3a7[a4yM ¢ MIOMOIIBIO rpada

02.09.2025

CreneHb (BaJICHTHOCTD) BEPIITUHBL.
[TyTs B rpade. Llenn 1 nuKIIbI

09.09.2025

I'pads! Ha mnockocTu. JlepeBo
CIIy4alfHOTO SKCIIEpUMEHTA

16.09.2025

CrnyyaliHble SKCIIEPUMEHTHI (OMbIThI) U
CiTydaiiHble COOBITHS. DJIeMEHTapHbIC
COOBITHSI (MUCXOIBI)

23.09.2025

BeposTHOCTB CitydaltHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTapPHBIMU
COOBITHSIMH

30.09.2025

BeposTHOCTB CitydaltHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTapPHBIMU
COOBITHSIMH

07.10.2025

[lepecedyenue, 00beAMHEHHE MHOKECTB
¥ COOBITHIA, TIPOTHBOIIOJIOKHBIE
coObITus. DopMyIna CI0KEeHUS
BEPOATHOCTEMN

14.10.2025




YcioBHas BEPOATHOCTh. Y MHOKEHUE
BepoATHOCTEH. PopMysia yCIOBHOU
BEPOSITHOCTH

21.10.2025

VYcnoBHast BEpOSTHOCTh. Y MHOYKEHUE
BeposATHOCTEH. PopMysia yCIOBHOU
BEPOATHOCTH

11.11.2025

10

dopmyiia MOJTHON BEPOATHOCTH

18.11.2025

11

®opmyia baiieca. HezaBucumelie
COOBITHS

25.11.2025

12

Komb6uHaTopHOe npaBUiio YMHOXKEHUS.

[lepecranoBku U pakTopua

02.12.2025

13

Yucno coueranuii. TpeyrosbHUK
[Tackans

09.12.2025

14

®opmyna ounoma HproToHa

16.12.2025

15

Konrponsnas padora Nel: "I'padsr,
BEPOSITHOCTH, MHOXKECTBA,
KoMOWHaTopuka'

23.12.2025

16

buHapHBIN Cily4alHBIN OIBIT
(ucmpITaHKe), yCIeX U Heyiava.
HezaBucumele ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUH 10 IIEPBOTO
ycnexa

30.12.2025

17

Cepust HE3aBUCUMBIX UCIIBITAHUM J10
[IEpBOro ycrexa

13.01.2026

18

Cepust He3aBUCUMBIX UCIIBITAHUN
bepnymnn

20.01.2026




19

CrnyuaitHbiif BEIOOpP U3 KOHEUHOU
COBOKYITHOCTH

27.01.2026

20

[IpakTrueckas pabora c
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TAOJINIL

03.02.2026

21

Cnydaiinas BenuunHa. Pacnpenenenue
BepoATHOCTEH. Jlnarpamma
pacrnpeneneHus

10.02.2026

22

Onepaunu Haj ciydaiiHbIMU
BeMuMHaMu. [Ipumepsl
pacnpenenenuil. bunapnas ciydaiitHas
BCJINYHUHA

17.02.2026

23

FCOMeTpI/I‘-IeCKOG pacupeaciiCHHUC.
bunommanbHOE PacIpeaciIICHUC

24.02.2026

24

MareMaTtnueckoe 0XKUIaHNE
ciy4aifHol BennunHbl. COBMECTHOE
pacrpezeiieHie IByX ClIy4alHbIX
BEJINYHH

03.03.2026

25

He3aBucumele cirydaitHbie BEITUYUHBI.
CBoiicTBa MaTEMaTHYECKOTO
oXHaaHusg. MaTemaTuueckoe
OXKuJaHue OWHAPHOM CIydaitHOM
BEJINYUHBI

10.03.2026

26

MaremaTtrueckoe OXugaHue
TEOMETPUIECKOT0 U OMHOMHUAIBHOTO
pacnpeneneHui

17.03.2026

27

Hucniepcus v cTaHAApPTHOE OTKIIOHCHHE

24.03.2026

28

Jucniepcus OMHApHON ciydaitHON
BennuKHbl. CBOICTBa AMCIIEpCUN

07.04.2026




29

MatemaTnueckoe oXuaaHue
MIPOU3BEICHUS U IUCTIEPCUS] CYMMBI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIUYUH

14.04.2026

30

Jucnepcurs OMHOMUATBHOTO
pacnpenenenus. [Ipakruyeckas padoTa
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
TaOJIHIL

21.04.2026

31

Jlucniepcus U CTaHIAPTHOE OTKIIOHCHHE
TE€OMETPUYECKOTO PaCTIpE/ICIICHUS. .
[TpakTrueckas pabota c
HCIIOJIB30BAHUEM BJICKTPOHHBIX Ta6J'II/IH

28.04.2026

32

O00011IeHHE U CUCTEMATU3ALUS 3HAHUNA

05.05.2026

33

KonTtponbHas padota Ne2: "HcnbiTanus
bepnynnu. Ciyyalible BEJIMYUHBI U
pacnpeneneHus"

12.05.2026

34

O00011IeHHE U CUCTEMATU3AIUS 3HAHUNA

19.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoabHbie

Bcero
padoTbI

IIpakTH4eckue
padoTbI

Jlara
HU3y4YeHUSs

DJIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcehbl

HepasenctBo YebOrimena. Teopema
Yeowimera. Teopema bepuysum. 3akoH
OOJIBIIINX YUCET

HepasenctBo YeObrmena. Teopema
Yeosimena. Teopema beprymu. 3akoH
OOJBIIINX YUCET

HepagenctBo YeObieBa. Teopema
YeoOnimeBa. Teopema bepuymu. 3akon
OO0JIBIINX YUCEN

Br160opouHbIif METOT UCCIIEIOBAHMIMA

[TpakTuyeckas pabora ¢
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOJINIL

I'enepasibHast COBOKYITHOCTb U
citydaiiHast BHIOOpKa. 3HaKOMCTBO C
BBIOOPOYHBIMH XapaKTEPUCTUKAMH.
OneHka cpelHero U AUCIEepCUun
IFe€HEPaJIbHOW COBOKYITHOCTH C MTOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTb U
cilyJaifHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
OneHka cpeiHero u AUCIEepCUU




TeHEePaTbHOM COBOKYITHOCTHU C TIOMOIIIBIO
BbIOOPOYHBIX XapaKTEPUCTHK

OrneHnBaHNE BEPOSTHOCTEH COOBITHI TIO
BEIOOpKE

Cratuctuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 C IOMOLIBIO
CBOMCTB M3yUYEHHBIX PaCIpeAcIICHUI

10

Craructuueckas runoresa. [IpoBepka
IIPOCTEHMIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB M3yYEHHBIX PaCIIpeacIICHUI

11

[IpakTrueckas pabora c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOJIUIL

12

[IpuMepbl HEMPEPBIBHBIX CIYYaHBIX
BCIIMYHNH. qDYHKHI/Iﬂ INIOTHOCTHU
BEPOSITHOCTH

13

PaBHomepHOe pacnipenenenue. [Ipumepsl
3a/1a4, IPUBOJALINX K TOKA3aTeIbHOMY U
K HOpMaJIbHOMY pacipeieieHUsIM

14

(DYHKLII/ISI IMJIOTHOCTHU BCPOATHOCTHU
IMMOKAa3aTCJIbHOTO paclpCACIICHUA

15

@YHKIMS MTIOTHOCTH BEPOSITHOCTU
HOPMAaJILHOT'O PACIIPEIeIICHUS

16

HOCHCI[OB&TG.HBHOCTB OJANHOYHBIX
He3aBUCUMBIX coObITHI. [IpuMep 3amaun,
MIPUBOJIAIICH K pacpeeICHUI0
ITyaccona

17

[Tpaktuyeckas pabota ¢
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHI




KOBapI/IaHI/IH ABYX CHy‘I&ﬁHHX BCIINYHH.

18 Koaddurment xoppensuun

19 CoBMecTHBIE HA0JIIO/IEHUS ABYX BEJINYMH

20 Bri6opounsii k03 unneHt
KOppesIuu

21 Pa3znuune Mex 1y TMHEHHOMN CBA3BIO U
IIPUYUHHO-CIICACTBEHHOM CBA3BIO

22 Jluneiinas perpeccust

93 [TpakTrueckas pabota c
UCTIOJI30BaHUEM SJIEKTPOHHBIX TAOJIUI]
IIpencraBieHyre JaHHBIX C TOMOIIBIO

24 TaOJIUI] M THarpaMM, OmrcaTelIbHast
CTaTHCTHKA

o5 OnebITHI ¢ pAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Brruucienue BeposiTHOCTEH COOBITHH C
npuMeHeHueM Gopmyin
Beoruncnenue BepossTHOCTEN COOBITHI €

97 IpUMEHEHHEM TpapUUECKUX METOIOB:
KOOpJMHATHA MpsiMasi, IePeBo,
JrarpaMmma Jditiiepa

28 CrnyualiHble BEJIMUUHBI U paclpe/ieIeHus

29 Marematnueckoe 0KUJAHUE CIy4aiiHON
BEJIMUMHBI

30 MaremaTryecKoe 0KHIaHuE CIIy4aluHOU
BEJIMYMHBI

31 Konrponsnas padora: "BeposTHOCTb U

cTaTucTuka"




Brruucienue BeposiTHOCTEH COOBITHH C
32 npuMeHeHueM Gopmyi u rpadgugecKkux
METOJI0B

Brruncnenue BeposTHOCTEH COOBITHIA C
33 npuMeHeHueM Gopmyi u rpadgudecKkux
METOIOB

CrnydaifHble BETMYUHBI U
34 pacrpenenenus. MatemaTnieckoe

0KUJAHUE CIIy4allHON BEJIMYMHBI

OBLIEE KOJIMYECTBO YACOB I10
[NPOITPAMME

34




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHUSI OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeHero 001ero oopa3zoBaHusi
pe3yJibTarTa
6 Teopus BEpOATHOCTEN U CTATUCTUKA
6.1 YurtaTh ¥ CTPOUTH TAOJIUIBI U AUATPAMMBI
6.2 OnepupoBarh TOHATHAMHU: CcpeaHee apupMeTHuecKkoe, MeIHUaHa,
' HauOoJbllIee, HAMMEHbIIEE 3HAaUEHNE, pa3Max MacCHBA YMCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSAMH: CIIYYaHHBIA SKCIIEPUMEHT (OIIBIT) U CITydyaiiHOE
COOBITHE, DIIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA MCXOM) CIy4aifHOTO
6.3 OIbITa; HAXOAUTh BEPOSITHOCTH B ONBITAX C PaBHOBO3MOKHBIMH
Clly4yailHBIMH COOBITUSIMH, HAXOJIUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHIA
B N3YYEHHBIX CIIy4aiHbIX JKCIIEPUMEHTAX
Haxonute u ¢opmyiaupoBath cOOBITUS: NEpecedeHne U OO0beIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJOKHOE JIA@HHOMY COOBITHIO;
' M0JIb30BaThCA  JuarpaMMaMu  Oisiepa U (QOpMYJION  CIOXKEHHS
BEPOATHOCTEN NP pELICHUH 3a]1a4
OneprpoBaTh TMOHATUSAMHU: YCIOBHAas BEPOATHOCTb, HE3aBUCHUMBIC
6.5 COOBITHSA; HAXOJWUTh BEPOSITHOCTH C MOMOIIBIO NPaBHJa YMHOXKEHHS, C
IIOMOIIBIO JIEPEBA CIIy4allHOT'O OIIbITa
6.6 [IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUH 33124
OneprpoBaTh MOHATUAMU: MCIBITAHUE, HE3aBUCUMbIE UCIIBITAHMS, CEPHUS
6.7 UCIBITAaHUH, yCIIeX U HeyJada; HaXOJUTh BEPOSATHOCTH COOBITHI B cepuu
' HE3aBUCHMBbIX HCIBITAHUM /10 MEpPBOro yclexa, HaXOAUTh BEPOSITHOCTU
coOBITHI B cepuu ucnbiTanuil bepHymnmmn
6.8 OnepupoBaTh TNOHATUSAMHU: cllydyailHas BEJIMYUHA, paclpeaesieHue
' BEPOATHOCTEM, uarpaMmma pacipeeacHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI OCBOCHUSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/1bHOI NPOrpaMMBbl CpeJHero o01ero 00pa3oBaHusA
pe3yJibTarTa
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOSTHOCTM  3HAUYEHUH  CIy4allHOH  BEJIMYMHBIIIO

pacupeaCJICHUIO WJIN C TIOMOIIBIO JUArpaMM




OnepupoBarh MOHATHEM MAaTEMAaTHYECKOTO OKUJAHHUSA, TMPUBOJIUTH
IIPUMEPHI TOTO, KaK IPUMEHSAETCS MaTeMaTHYeCKOe OXKUIAHNUE CIIy4aiiHON

5.2 BCJINYNHBI, HaxXoauThb MaTEMaTHYIECKOC OXuJgaHue 110 JaHHOMY
pacrpee’eHuIo

5.3 HwmeTs npeacTaBieHne o 3aK0He 0OJIbIINX YHUCeT

54 HmMeTs npeacTaBiIeHne 0 HOPMaJIbHOM PACIpeIeIeHIH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpenactaBienue JaHHBIX € TOMOMmbIO Tabmuim wu  guarpamm.  CpemHee
apudMeThUecKoe, MearaHa, HauOOJIbIllee ¥ HAWMEHBIEEe 3HAYEHUSA, pa3Max,
JUCTIEPCHUS U CTAHJIAPTHOE OTKJIOHEHUE YHUCIIOBBIX HA0OPOB

6.2

CrnyyaiiHble SKCHEpPUMEHTHI (OMBITHI) M Cly4ailHble COOBITUS. OJEeMEHTapHbIE
coObITusi (Mcxonbl). BeposTHOCTH ciydallHOTO CcOOBITHA. biM30CTh YacTOTHIM
BEPOSATHOCTH COOBITHH. CiydaiiHble OIBITHI ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
coObITuAMH. BeposaTHOCTH COOBITHIA B ONBITAXC PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMHU

6.3

Onepanuu Haa COOBITHSIMH: TepeceueHue, OObeIUHEHHE, MPOTHUBOIMOIOKHBIE
cobbITus. Inarpammel Ditniepa. @opmyna ClI0KeHUs BEPOSITHOCTEN

6.4

VYcinoBHass  BEpOSTHOCTb. YMHOXEHHUE BepoATHOCTEH. JlepeBo  ciydallHOro
skcniepuMmenTa. dopmyra nomHo# BeposTHOCTH. HezaBucrumMbie coOOBITHS

6.5

Komb6unatoprnoe mnpaBwio ymHOxeHus. IlepecranoBku wu dakropuan. Yucio
couerannii. Tpeyronbauk [lackamns. ®opmyna 6maoma HeroToHa

6.6

bunapuplii ciny4aiiHelii OnBIT (MCHBITaHUE), ycrex M Heyaada. HesaBucumbie
ucneltanus. Cepus HE3aBUCHUMBIX HCHBITAaHMM 10 mepsBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyim

6.7

Cnyyaiinas BennunHa. Pactipenenenue BeposiTHocTel. J(marpamma pacnpeneseHus.
[Ipumeps! pacnpeneneHuii, B TOM YHciie TeOMETpUIECKOer OMHOMUATILHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucioBwle XapaKTCPUCTHUKU CﬂyqaﬁHBIX BCINYHH: MAaTEMAaTHYCCKOC OXUIaHUC,
JUCIIEPCHUsl U CTAaHIAPTHOE OTKJIOHEHHE. [Ipumepsl NpUMEeHEeHUs] MaTeMaTHYEeCKOro
OXXUJaHM, B TOM YHKCJE B 3aJadax M3 MOBCEIHEBHOH XW3HU. MaTemaTuueckoe
OKHJIaHWe OMHAPHOM CIIy9allHOW BEMYWHBI. MaTeMaTHYeCKOEe OKHUIAHUE CYMMBI
CJIy‘-IZlfIHBIX BeIMunH. MaTeMaThndeckoe OXKUJAaHUC U JUCTICPCUA TCOMETPUICCKOTO
¥ OMHOMHUAJIBHOTO pacIpeeIeHH

5.2

3akoH OOJBIINX YKCEN W €ro poJib B HayKe, Mpupoje U odmecTtBe. BriOOpouHbIii
METOJI MCCJIEIOBAHUN




5.3

[Ipumepsl HENpPEpBIBHBIX ~ CIY4YaHbIX BeduuuH. [loHATHE O TUIOTHOCTH
pacmpenenenus. 3agauu, MPUBOALINE K HOPMAJIbHOMY pacnpeneneHuto. [loustue
0 HOPMaJIbHOM paclpeesIeHUN




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHON
IHPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHusi

Brnanenme meromamu JJOKa3aTelIbCTB, AITOPHUTMAMH PpEIICHUS 3a/ad,
yMeHue (OpMYITHpOBATh W ONEPUPOBATH IMOHATHUSMHU: OIpENEICHNUE,
aKCMoMa, Teopema, CJIEJICTBHE, CBOWCTBO, NPHU3HAK, J10Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKU; IPUMEHSITH UX; yMEHUE (HOPMYITUPOBAThH
0o0paTHOE W MPOTHUBOMOJIOXKHOE YTBEPXKIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCMOIb30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIHH;
NPOBOANTHh JOKa3aTeNbHBIE pAcCyKIEHHS NPH pPEUICHUH 3a/ad,
OLICHMBATh  JIOTHYECKYIO TIPABHIBHOCTH  PACCYXKICHHH;  yMEHHE
OIIEpUPOBATh TMOHITUSMH: MHOXECTBO, ITOAMHOXECTBO, OINEpaIMy HaJ
MHOXXECTBaMH; YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar JUIs OTIMCAaHUsI PEaTbHBIX MPOIECCOB U SBJICHHUI U MPH PEIICHUH
3amad, B TOM UHCIIE W3 JPYruX Yy4YeOHBIX TMPEIMETOB; yMEHHE
OTIePHPOBATH TIOHATHIMH: Tpad, CBI3HBIN rpad, gepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaThb M OIUCHIBATh Tpadbl pa3IMIHBIMU

croco0amu; UCIIONB30BaTh Ipadbl MPU PEIICHUH 33124

VYMeHne onepupoBaTh MOHATHSAMM: HaTypalbHOE YHCIO, LIEJI0e YHCIIO,
CTETEHb C LIeJIbIM MOKa3aTeeM, KOPEeHb HATYpaJIbHOW CTENEHH, CTEIICHb
C palUOHAJIbHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokasaTeiaeM, JIOrapupM Uucia, CHHYC, KOCHHYC UM  TaHIEHC
IPOM3BOJBHOIO YHCJA, OCTaTOK IO MOJYNI0, PAalMOHAIBHOE YHCIIO,
UPpALMOHAIBHOE  YHMCJIO,  MHOXXECTBA  HATypalbHbIX,  LEJbIX,
palMoHaIbHbIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCHOJIb30BaTh
NpPU3HAKKA JEIUMOCTH, HAUMEHBIIUN OOIIMI JeNauTeNh U HauMEHbIIee
oO1ee KpaTHOE, aNropuT™M EBKiINMIA Npu pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3sIMYHBIMM  TO3MLMOHHBIMHM  CUCTEMAMM  CUHUCIIEHHS;  YMEHHE
BBINOJIHATh BBIYMCIICHUE 3HAYEHUH U NMpeoOpa3oBaHUs BBIPAKEHHH €O
CTENEHsAMHU M Jiorapudmamu, mpeodpa3oBaHusl IPOOHO-pAllMOHATBHBIX

BBIpa)KeHPIfI; YMCHHC OIICPHUPOBATL IMNOHATHAMMHA: ITOCJICAOBATCIBbHOCTD,




apudMeTHIecKas Mporpeccus, reOMETpHIECcKas Mporpeccus, 0eCKOHEUYHO
yObIBarolasi  reoMeTpuYecKass  IpOrpeccus; yMEHUEe  3aJaBaTh
MOCJIEJIOBATEILHOCTH, B TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE ONEePUPOBATH MOHITUSMU: KOMIUIEKCHOE YHUCIIO, COMPSIKEHHDBIC
KOMIUIEKCHBIE YMCIIa, MOIYJIb U apTyMEHT KOMILJIEKCHOTO 4Hcia, popma
3aMmucH KOMITJIEKCHBIX 4Hcel (FeoMeTpudecKasi, TPUTOHOMETpUYecKas 1
anreOpanyeckasi); yMEThb MPOHU3BOAUTH apUPMETHUECKHE IEHCTBHS C
KOMIUIEKCHBIMU ~ YHCJaMH; TPUBOJAUTH TMPUMEPHI  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJN; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 u 3x3,

OonpeaACINTCIIb MaTPULIBI, FCOMCTpI/IIIGCKI/Iﬁ CMBICJI OIIPCACINUTEIIA

YMeHue onepupoBaTh NOHATHUSAMHU: palMOHAIbHBIC, WPPALMOHAJIBHEIE,
MOKa3aTeJbHbIe, CTENEHHbBIE, Jorapu(pMuieckne, TPUTOHOMETPHUYECKUE
YpPaBHEHUS M HEPaBEHCTBA, WX CHUCTEMBl; YMEHHE OIEPHUPOBATH
MOHSATHUSMH: TOXIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTD
YPaBHEHHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaThb YpaBHEHMS,
HEPABEHCTBA M CUCTEMBI C TOMOILBIO DPA3IMYHBIX IPUEMOB; pelIaTh
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMbl C IIapaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI Ul PELICHHS MaTeMaTHYECKHUX

3a/1a4 ¥ 3a/1a4 U3 Pa3IuIHBIX 00JaCTeH HAYKH M pPeaTbHOM )XU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUS, UYETHOCTH (PYHKIUH,
NEePUOIMYHOCTD (DYHKIIUH, OTPAaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
byHKIMY, SKCTpeMyM (DYHKIMH, HanOOJIbIIee U HaUMEHbIIIEee 3HAUCHUS
(GyHKLIMHN Ha IPOMEXKYTKE, HEpepbIBHAs (YHKLUS, aCUMIITOTHI rpaduka
GbyHKLIMY, TIepBas U BTOpas NpOM3BOJIHAS (PYHKIUH, TEOMETPUUECKUN U
(du3MyecKkuii CMBICT TPOHM3BOAHOW, IEpBOOOpa3Hasi, OIpeAeIEHHBIH
UHTETpall; YMEHHE HAaXOAWTh ACHUMIITOTHI rpaduka (QyHKIUH; yMEHHE
BBIYHMCIIATH [POM3BOAHBIE CYMMBI, TIPOM3BEACHHS, YacTHOIO U
KOMITO3UITNH (DYHKIMIA, HAXOIUTHh YpaBHEHHE KacaTelbHOW K TpaduKy
GyHKIIMY;, YMEHHE HAaXOIWUTh MPOW3BOIHBIC AJIEMEHTAPHBIX ()YHKIWH;
YMEHHE HWCIIOJIb30BaTh IPOW3BOJHYIO ISl HCCIeNOBaHHUA (DYHKIIHH,
HAXOJWUTh HaWOOJBIINE W HAWMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpa)ku MHOTOWIEHOB C HMCIOJB30BAHMUEM amIapara MaTeMaTH4eCKOTO
aHalu3a; MPUMEHATh NPOM3BOIHYIO JJIsl HAXOXKICHHUS HAWIY4IIero
peleHusl B MPHUKIAIHBIX, B TOM YHUCIE COLMATbHO-’KOHOMHUYECKUX H

(I)I/IBI/IIIGCKI/IX 3aJadax; HaXOJUTh I1omaaun 1u 00BEMBI (I)I/Il"yp C IIOMOIIIBIO




HHTCIrpaia; NpUuBOAUTL NPUMECPbBI MATCMATHYCCKOI0 MOJACIIMPOBAHUA C

OMOIIIbI0 T PepeHIInaTHHBIX YPABHCHUM

YMeHue omnepupoBaTh HOHATHSAMH: Tpaduk QyHKIMH, oOpaTHas
byHKIMsA, KOMOO3ULUs (YHKUUN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKLuS, panoHagbHas ¢byHKUu, CTEIICHHAs byHKLus,
TPUTOHOMETpUYECKHE  (YHKLUUH, OOpaTHbIE TPUTOHOMETPHUUECKUE
GyHKLIMY, T[OKa3zaTesnbHas M Jiorapudmuyeckas QyHKIUM; YMEHHE
CTPOUTh TPapUKH W3yYEHHBIX (DYHKIHH, BBIMOIHATH MPEOOpa3OBaHMS
rpadukoB YHKIUH, UCTIOJIH30BATh TPAGUKH I U3YyUEHUS MPOIIECCOB U
3aBHCUMOCTEH, TIPU PEUICHUH 3a/a4 U3 JAPYruX Y4eOHBIX MPEIMETOB U
3a]a4 U3 peajbHOM KU3HU; BBIpaXaTh (POPMYIIaMu 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU; HCTIOIB30BATh CBOMCTBA M TpaduKu (DYHKIMN JIJIS1 peIICHHS
ypaBHEHMI, HEPABEHCTB M 3aJad C TMapameTpamu; H300pakaTh Ha
KOOPJHMHATHOM IUNIOCKOCTH MHO>KECTBA PEIICHUI YPaBHEHH, HEPAaBEHCTB

U UX CUCTEM

YMeHHne pemiath TEKCTOBBIE 33/1aud pPa3HbIX THUMOB (B TOM 4YHCIE Ha
MPOLEHTHI, T0JIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 3a7ja4ui U3 00J1acTH YIPaBICHUS JTUUYHBIMU U CEMEHMHBIMU
(¢buHaHCaMM); COCTaBISATh BBIPAXKECHUS, YpaBHEHHS, HEPaBEHCTBA U HX
CHUCTEMBI IO YCJIOBHMIO 3aJ[aud, MCCIEAOBaTh MOJYYEHHOE pELICHUE U
OLICHUBATh NPABJONONOOHOCTD PE3YJIbTAaTOB; YMEHHE MOICIUPOBAThH
peasibHble CUTyallUM Ha SI3bIKE MATEMATHUKH; COCTAaBIISITb BBIPAYKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMBl [0 YCIOBHIO 3aJauH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C MCIOJIb30BAaHUEM armapara

anreOpbl, MHTEPIIPETUPOBATH MOJyUYEHHBIN pe3yabTaT

VYMeHune onepupoBaTh MOHATUAMU: CpeliHee apudmMeTHueckoe, MeIuaHa,
HauOoJIbllIee U HAUMEHbIIIEE 3HAUCHMs, pa3Max, JUCTIePCHsl, CTAHIapTHOE
OTKJIOHEHHUE YHMCIIOBOTO Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
uH(bOpMalnIo, IPEICTABICHHYIO B TA0JIMLIaX, HA TUarpaMMax, rpadukax,
OTpakarollyl0 CBOMCTBA peaslbHbIX IPOLECCOB U SIBICHUIN; IPEJICTABIATH
UHPOPMALIMIO C TOMOIIBI0 Ta0NWIl W JAWarpaMM; HCCIIEAO0BAThH
CTaTUCTHUYECKUE JAaHHBIC, B TOM YHUCIE C MPUMEHEHHEM IrpadudecKux
METOOB U AJIEKTPOHHBIX CPENICTB; TpauueCKU UCCIIE0BATh COBMECTHbIE
HAOJIOZCHUS C TIOMOILBIO JUarpaMM pacCeMBaHUs U JIMHEHHOI

perpeccun




YMeHue onepupoBaTh IMOHATHAMM: CIIYYalHBIM ONBIT W CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIIy4alfHOTO COOBITHSI; yMEHHE BBIYHCIIATH
BEPOSITHOCTh C HCIIOJNIB30BaHUEM TpaUuecKuX METOJIOB; MPHUMEHSThH
(bopMyNbI CIOXKEHHUS M YMHOXCHHS BEPOSTHOCTEH, (OpPMYIy IMOTHOU
BEPOSATHOCTH, (hopMyiny bepHyminn, koMmOuHATOpHBIE (PAKTHI U (POPMYIIBL;
OLICHUBAaTh BEPOSITHOCTH PpEAJIbHBIX COOBITUH; YMEHHE ONEepUPOBAThH
HNOHATUSAMM: CilydaiHas BeJIMYMHA, pACIpeleieHue BEPOSTHOCTEH,
MaTeMaTU4YeCKOe OXXUIAHWE, TUCIEpPCHs M CTaHIApPTHOE OTKIOHEHUE
CIIydallHOM BEJIMYMHBL, (YHKIMM pACIpeleNeHus] M  IJIOTHOCTH
PaBHOMEPHOr'0, II0Ka3aTE€IbHOIO U HOPMAJIBbHOIO paclpeieleHUH;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYCHHBIX pacHpeleNeHud s
peleHusl 3amad; 3HAKOMCTBO C TOHATHSIMHU: 3aKOH OOJBIIUX YHCEl,
METOABl BHIOOPOYHBIX HCCIIECIOBAHUN; yMEHUE TPUBOIUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSAX; YMEHHUE ONEPUPOBATh MOHATHAMHU: COUETaHNE, IEPECTaHOBKA,
YUCIO COYETAHMUH, YMCIIO TepecTaHoBOK; OuHOM HbpioTOHa; ymeHue
OPUMEHATh KOMOWHATOPHBIE (DAKThI U PACCYKICHUS JJIs PELICHUs 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  pealbHBIX  COOBITHI; COCTaBJISITh

BEPOATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYyUYEHHBIA PEe3yabTaT

YMeHune onepupoBaTh IOHATHAMM: TOYKa, IHpsiMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIJa, IUIOCKUH Yrod,
JBYTPaHHBI YroJI, TPEXTPaHHBIM Yroj, CKPELIMBAIOIIKAECS MpsSMBbIE,
MapaJUICIbHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX U IIOCKOCTEH, yrou
MEXIy HPSMBIMHU, YrOJl MEXAY IPSIMON M IJIOCKOCTBIO, YroJI MEXKIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKU 1O IUIOCKOCTHU, PACCTOSHUE MEXKIY
IPSIMBIMU, PACCTOSHUE MEXKY IUIOCKOCTAMM; YMEHHUE UCIIOJIb30BaTh IIPH
peleHnH 3a7ay U3ydeHHbIe (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa; CTPOUThH
MaTEMaTUYECKHE MOJEIH C IIOMOINBIO T€OMETPUYECKHUX IIOHATHH H

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAL (QHUTYPBI, 00BEM (UTYpHI,
MHOTOTPaHHHK, NPAaBWIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
KyO, mapajuienenumnen, Mpu3Ma, MUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpallleHHs, LWIMHAP, KOHYC, wap, cdepa, miomaab cepsl, MIomaib
MOBEPXHOCTU MHUPAMHUIBI, MPHU3MBI, KOHyca, IUIMHApa, 00BEM KyOa,

MNpAMOYT'OJIBHOI'O IapaJuICJICHIUIICAa, NHUPaMUAbI, IIPU3MbI, HOUIHWHApPA,




KOHYyca, Ilapa, pa3BépTKa MOBEPXHOCTH, CEUCHMsI KOHyca U LIMJIUHJPA,
napajulesibHble OCH WJIM OCHOBaHUIO, CEUEHHE IIapa, IJIOCKOCTb,
Kacarouiascs cdepsl, MUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEeueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI U MIOBEPXHOCTH
BpalllEHUs1, UX CEYEHHs, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUECKUX (PUTYP, CAMOCTOATEIBHO
dbopMynupoBaTh ONpeaeneHus: u3ydaemMbIx (PUryp, BHIABUTATh TUIIOTE3BI
O CBOICTBax W MpPHU3HAKaX T'€OMETpUYECKUX (QUryp, 000CHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE NPOBOAUTH KiIacCHUPUKALUIO (uryp 1o
pa3IUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE IOMOJHUTEIbHBIE

MMOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMHU: JIBWKEHHE B IPOCTPAHCTBE,
napasieNbHbIA MEepeHOC, CUMMETPHUsl Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUEe NOA00Ms, NOAOOHBIE (UTYpHI; yMEHHUE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpHl, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXMTEKType; HCIIOJIb30BaTh I'€OMETPUUYECKHUE OTHOIICHHS
IPY PEIICHUH 33/1a4; HAXOAUTh T€OMETPUIECKUE BETMYNHBI (JJTMHA, YTOJI,
IJI01a b, 00BEM) TIPH PEIICHUH 33/1a49 U3 IPYTUX yUYeOHBIX MTPEAMETOB U
U3 pealbHOHM KM3HU; YMEHHE BBIUUCIATH I'€OMETPUYECKUE BEITUIMHBI
(mmHA, yrou, TUIOIAaAb, OOBEM, IUIOMIAIh MOBEPXHOCTH), HCHOIB3Ys
U3ydeHHbIE (POPMYIBI U METO/BI, B TOM YHWCIIE: IUIOIMAAb TTOBEPXHOCTH
NUpPaMUJIbL, TPU3MBbI, KOHYCa, HWIMHAPA, IUIOMAAb cepbl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO Mapaiiesienunea, MUpaMUIbl, MPU3MBL, IHIHHIpPA,

KOHYCa, [l1apa; YMEHHE HaAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PHUTYD
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YMeHue onepupoBaTh NOHATUAMHU: IPIMOYTOJIbHASL CUCTEMA KOOPMHAT,
BEKTOp, KOOpPJAWHATHI TOYKH, KOOPJIMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pa3jioXKeHHe BeKkTopa mo 0Oaswucy,
CKAJIPHOE TPOU3BEJEHUE, BEKTOPHOE IIPOM3BEIECHHUE, YroJll MEXKIY
BEKTOPAMHM; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOA
JUISL peuleHHs] TEeOMETPUYECKMX 3aJady U 3ajady JpYrux ydeOHbIX

IIPEAMETOB
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YMmenue BI:I6I/IpaTI: HOI[XOI[HH_[I/Iﬁ MCTOA IJIs1  PCHICHUA 3adaydu,
MNOHMMAHHUC 3HAYUMOCTH MATCMATHKU B H3YYCHUU IIPUPOJHBIX U
06U.ICCTBCHHBIX nmponeccoB " ﬂBJ'IeHHfI; YMCHHUC  pPACIIO3HABATH

MMPOSIBJICHUEC 3dKOHOB MATEMATHKU B HCKYCCTBE, YMCHHC IPUBOIHUTH




MNpuUMEPBl  MATEMATHYCCKUX

MaTEeMaTHYECKOU HayK1

OTKPBITUHA POCCUHCKOW M  MHPOBOU




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
11 HarypanbHble u nienble uncia. [IpuzHaku AeTuMOCTH LenbIX YUCe
12 Panmonanbueie  uyucia. OOBIKHOBEHHBIE M JIECSATHYHBIE JpOOU, MPOIEHTHI,
' OeCKOHEYHbIE IEPUOTUIECKUE IPOOH
13 ApupmeTnueckuii KOpeHb HaTypaJIbHOW CTeTeHu. JefcTBHA ¢ apudMeTHIeCKUMHU
' KOPHSIMH HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uenbM mokazareneM. CTelneHb C pPalUMOHAIBHBIM ITOKa3aTelieM.
. CBoiicTBa CTENEHU
15 CuHyc, KOCHMHYC M TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucina. /lecsTuyHble U HaTypaibHbIE JOrapupMbl
JeiicTBuTenpHble uYncia. ApupMETHYECKHE ONepaluu ¢ JACHCTBUTEIbHBIMHU
1.7 yrcnamu. [IpuOmmkéHHbIE BBIYMCICHUS, TNpaBWIIA OKPYIJICHUS, MPUKHUIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI
1.8 [TpeoOpazoBaHUEe BBIPAKCHHIMA
1.9 KommuiekcHeie uncia
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lesnbie u 1poOHO-paIioHaIbHBIE YPaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuroHomeTrpuyeckue ypaBHEHUs
2.4 [TokazaTenpHbIC U TOrapUMUUECKUE YPABHEHUS
2.5 Henble 1 1poOHO-paliioHaIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBEHCTBA
2.7 [loka3zaTenbHble U TOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerprudeckre HepaBeHCTBA
2.9 CHcTeMBbI U COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
211 Martpuia cucTeMbl TUHEWHBIX YpaBHEHHH. OnpeaeTuTeNh MaTPHIIBI
3 OyHKIMH U TpaduKu




OyHK1MA, cmocoos! 3aganus pynkuun. ['padux dyakuuu. Bzanmao oOpaTHBIC

- ¢bysakuuu. YétHple u Heu€THble QyHkuuu. [lepuoanueckue GpyHkuum
Ob6usacth ompeneneHUs] U MHOXKECTBO 3HaueHWW ¢yHkuuu. Hynu QyHkimm.
32 [IpomexxyTku  3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIWH.
' Makcumymbl 1 MHHUMYMBI (yHKIuE. HawmOosbliee W HamMeHbIIee 3HAYCHUE
(GYHKIIMM HA IPOMEKYTKE
33 CrenenHas (QyHKIMS C HATYpaJIbHBIM U IIEJBIM ToKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEeHN
3.4 Tpuronomerpuyeckne GyHKIUH, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenbHas u orapumudeckas QyHKIIMH, ©X CBOHCTBA U T'PapUKH
36 Touku paspeiBa. AcumnrToTel rpaduxoB ¢yHkuuid. CBoiicTBa (QYyHKIUH,
' HETIPEPHIBHBIX Ha OTpe3Ke
3.7 ITociienoBaTENBLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEA0BATEILHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpuIeckas nporpeccuu. @opmyia CIOKHBIX IPOIIEHTOB
4 Hauana MmaTemaTtndeckoro aHaamnsa
4.1 [pousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX (DYHKIMNA
[IpumeHeHne MPOM3BOJHON K HCCIENOBaHMIO (DYHKIMA HAa MOHOTOHHOCTh H
4.2 sKCcTpeMyMbl. Haxoxknenne HanOoIbIIero 1 HAUMEHBIIIeTO 3HaUYeHUs (PyHKITUH Ha
OTpe3Ke
4.3 [lepBoo6pasnas. Murerpain
5 MHoOecTBa ¥ JIOTHKa
5.1 MHo»xecTBO, onepalvi HaJ MHOXkecTBaMuU. [{narpamMmmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOuHatoprika
7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsiMbIe ¥ MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpAILEHUS
7.5 KoopauHatsl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Teopust BEpOSITHOCTEH U CTaTUCTHKA. DKCIIEPUMEHTAIbHOE YueOHOe Tocooue
st 10 u 11 xnaccoB o6meo0pazoBaTenbubix yupexaenuid / FO. H. Tropum,

A. A. Makapos, U. P. Beicoukuii, 1. B. Amenko. — M.: MITHMO, 2014. —
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METOAUYECKHE MATEPHAJIbBI 1JIAA YYUTEJIA

https://ptlab.mccme.ru/vertical

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://school.oblakoz.ru/home

https://ptlab.mccme.ru/vertical
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