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11 kaacc: 34 gaca B rox (1 9ac B HeAeN0).
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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii Kypc « BeposTHOCTB U cTaTUCTHUKaY YTITyOlIEHHOTO YPOBHS SIBISETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca YriayOJa€HHOro
YPOBHS Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHus. YUeOHbIN Kypc IpeaHa3HaYeH
Ui (OPMUPOBAHUS Y OOYYaroIIMXCS CTaTUCTHUECKON KyJIbTYpPbl U MOHUMAaHUS
pPOJIM TEOPUHM BEPOSITHOCTEM KAaK MAaTeMAaTHYECKOI0 MHCTPYMEHTA ISl U3y4YCHUS
CIly4ailHbIX COOBITHIA, BEIMYUH U mporieccoB. [Ipu n3yuenun kypca oboramarorcs
NPEACTABICHUS OOYYarOIUXCS O METOoAaxX HCCIEAOBAHMS H3MEHYMBOIO MUPA,
pa3BUBaeTCS TOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHUX METOJI0B
MMO3HAHUS KAK HEOTHEMJIIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUA.

Conmepkanne ydeOHOrOo Kypca HalpaBlI€HO Ha 3akKpervieHue 3HaHUi,
MOJTyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl, U
Ha pa3BUTHE MPEACTABICHUM O CIy4YalHBIX BEIMYMHAX U B3aHUMOCBS3SAX MEXKIY
HUMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcst JOJIKHO COPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIHUX MaTeMaTHYECKUX MOJEISAX, UCIIOIb3yEMbIX
JUTSI OTIICAHUS] aHTPOTIOMETPUUECKUX U JleMOrpadhUyeCKUX BEJIMYUH, TOTPEITHOCTEN
B pa3IUYHbIC POJIa UBMEPEHHUSIX, JUIUTETLHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SBIICHU U TIPOIIECCOB B 0OIIECTBE. Y 4eOHBIN
Kypc siBisieTcs: 0a30M 1JIs1 OCBOCHHSI BEPOSITHOCTHO-CTATUCTHUYECKUX METOJIOB,
HEOOXOMMBIX CHEIUAINCTAM HE TOJIBKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH
B 3HAQUMUTEJIBbHOM MeEpe MCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[leHTpasibHYI0 YacTh Y4EOHOro Kypca 3aHUMaeT OOCYKJIEHHE 3aKOHAa OOJBIIUX
yucel — (yHIAMEHTAJIbHOTO 3aKOHA MPHUPOJIbI, HMMEIOIIEr0 MAaTeMAaTHYECKYIO
dhopmanuzauio.

B cooTBeTcTBMM C yKa3aHHBIMM LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, M cTaTUCTUKa» Ha YriayOJIEHHOM YPOBHE BBIJCIECHBI OCHOBHBIE
coziepkarenibubie JTUHUM: «CiyyaliHble COOBITHSI U BEpOATHOCTU» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBILINX YHUCEI.

[ToMUMO OCHOBHBIX JUHUH B y4€OHBII KypC BKJIIOYEHBI JIEMEHTBI TEOPUU
rpa¢oB U TEOPUM MHOXKECTB, HEOOXOAMMBIE [UIsI MOJHOLIEHHOIO OCBOCHMS
MaTepuaia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MAaTeMaTHYeCKHX Y4eOHBIX
KYpCOB.

Conepxxanne muanuu «CiydaiiHble COOBITHS U BEPOSATHOCTUY» CITY>KUT OCHOBOM
Ui GOPMUPOBAHUSA TPEJCTABICHUN O pacHpelesIeHUH BEPOSTHOCTEH Mexay
3HAYECHUSIMU CIIyYalHBIX BEJIMYMH. BaXKHy10 4acTh B 3TOM COAEPKATEIBHOUN JIMHUU
3aHMMAeT HU3y4YeHUE T'€OMETPUYECKOIO0 M OMHOMHAIBHOIO paclpeAesieHuid Hu



3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMU — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeneneHus M.

TeMmbl, CBsI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEJIMYUHAMHU U
pacnpeneNeHus MU, AaKUEHTUPYIOT BHHMaHUE OOYYalolIMXCS Ha ONHCAHUM U
M3YYCHUU CIyYalHBIX SBICHUN C TOMOIIBIO HEMPEphIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISIETCS 0Ka3aTeIbHOMY U HOPMaJIbHOMY PAaCIpeICIICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE W3YUYEHUE CBSI3U
MEXAY CIy4YalHbIMM BEJIMYMHAMH U ONHCAHUE 3TOM CBS3M C IOMOILIBIO
Kod(huIMeHTa KOppEeNSIIMM M ero BhIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIepKaHMsl Pa3BUBAIOT TEMY «/JlHuarpaMMbl paccenBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOT'0 00111er0 00pa30BaHusl, © BO MHOTOM OIHUPAIOTCS HA CBEJIEHUS U3 KYpCOB
anreOpbl U reOMETPHH.

Emé ommH smeMeHT  coaep)kaHWs, KOTOpPBIMA — NIpe[iaraercs  Ha
O03HAaKOMUTEIBHOM YPOBHE — TIOCIIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HaKOMJICHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCHT pa3BUBAIOILIUN XapakTep H
SBIIICTCS] AKTyaJIbHBIM JJI1 OyIyIIUX aOUTYypUEHTOB, MOCTYMAIONINX Ha y4eOHBIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICUXOJIOTHEH W
YIIPaBJICHUEM.

Ha u3yuenue yueOHOro kypca «BeposiTHOCTh U CTATUCTHKa» HA YIITyOJIEHHOM
ypoBHe otBoautcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kiacce —
34 yaca (1 gac B HezeniO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

I'pad, cBsa3ublii rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJeHTHOCTD)
BepmuHbL. ['padsr Ha uiockocTu. JlepeBbs.

CayyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHbIE
coObITHsl (MCXO/bl). BepodaTHOCTh ciydailHOro coObITHs. biau3ocTh 4acToThl H
BEPOSITHOCTU COOBITUI. Ciy4yaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU.

Omnepanuu Haja COOBITUSAMU: IIEpeceueHre, 00bEeTMHEHUE, IPOTUBOIOJIOKHBIE
coObITHs. J{uarpammel Ditepa. @opmyiia CI0KEHUS BEPOSATHOCTE.

VYcnoBHass BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEW. JlepeBo cCilydallHOTO
skcniepumenTa. Gopmyia nosHou BeposiTHOcTH. Popmyna baiieca. HezaBucumele
COOBITHS.

bunapHbIil ciydaiiHblil ONBIT (MCTIBITAHUE), YCIIEX U Heyaauda. HezaBucumbie
ucnbiTanus. Ceprsi HE3aBUCUMBIX UCIIBITAHUN 110 ITepBOro ycnexa. [lepecraHoBku n
¢dakropuan. Yucno coueranuit. TpeyronmpuHuk Ilackans. Popmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX HcTibITaHUN bepHyuu. CiydaiiHblii BBIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. PacnpeneneHue  BeposTtHocte.  Jluarpamma
pactpenenenusa. Onepanuu Haj Cly4dallHbIMH BeIMYMHAMU. buHapHas cimydaiitHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM UHCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMecTHOE paclpeelieHHe JABYX Clly4dailHbIX BenuunH. HesaBucumbie
CIIy4yallHble BeJMYMHbL.MaremaTnuyeckoe OXHWJaHUE CIy4YalHOW BEJIWYMHBI
(pactipepenenus). Ilpumepbl  NpUMEHEHHMS]  MAaTEMATHYECKOrO  OXKHUIAHMS
(ctpaxoBaHue, JnoTepes). MaremaTHuecKoe OXXHMJIaHWE OWHApHOW Ciy4yailHOM
BEJIMYMHBL. MareMaTndeckoe OXHUIAHHE CyMMbl CIIYYalHBIX  BEJIUYMH.
Maremarnyeckoe 0XHJ1aHuEe FT€OMETPUUECKOT0 1 OMHOMHUAJIBHOTO PacIpeleICHUN.

Hucniepcust ¥W  CTaHAAPTHOE  OTKIIOHEHHWE  CIYyYallHOM  BEJIMYMHBI
(pacupenenenus). Jlucnepcus OMHaApHOM ciaydaitHOW BelnuuHbL. MaTemMaTuueckoe
O’KMJIAHUE NPOU3BEACHUS U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIIy4aHBIX BEJINYUH.
Jucnepcuss W CTaHAAPTHOE OTKIOHEHHWE OMHOMHUAIBHOIO paclpe/esICHusl.

Jlucniepcust M CTaHapTHOE OTKIOHEHUE N€OMETPUUECKOTO PaCIIpEIEICHNU.
11 KVIACC

HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OoNpIIMX  4ucesl. BbIOOpOYHBIM  MeTOJM  HccienaoBaHuil.  BeiOopodHbie



xapakTtepucTuk. OIeHMBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHBIM.
IIpoBepka NpOCTEUIINX TUIIOTE3 C IOMOLIBIO U3YYEHHBIX PACIIPEAEICHUN.

HenpepsiBHble ciyyaiiHble BenuyuHbl. [lpumeppl. DyHKIMA IIIOTHOCTH
BEPOSAATHOCTH pacmupenesicHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K IOKA3AaTEIbHOMY PACIPEAEIICHHIO. 3a/1a4y, TPUBOIAIINE K
HOPMaJIbHOMY pacIpeeIeHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKA3aTeJIbHOTO pacnpeaeneHus, PyHKIHUs MIIOTHOCTH BEPOSITHOCTH HOPMAIbHOTO
pactpenenenus. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEETICHUS.

[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBHUCUMBIX  cOObITHI.  3ajauu,
IIpUBOJAIIME K pacnpeneneHuto Ilyaccona.

KoBapuanusa nByx ciydailHeix BenuuuH. KospduuueHt auHeHHOM
koppensiuud. CoBMECTHblE  HAOMIOACHUS  JBYX BEIUYHMH. BBIOOpOUYHBII
Kod(phUIMeHT Koppensanuu. Paznmuune Mexay JTUHEHHON CBSI3bI0 W IPUYMHHO-
CJICICTBEHHOH CBs3b10. JIMHENHas perpeccus, METOl HAUMEHBIIUX KBaJAPATOB.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«BEPOSITHOCTB Y CTATUCTHUKA» (YTJIYBJEHHBI YPOBEHDB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’kaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0 OOIIECTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUHA, TMPOIECAYP
rpaXaaHCKOro  oOmiectBa  (BBIOOPHI,  OMpPOCHI M JIpYroe),  yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIACHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JIOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYyTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCHUICKOIro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHUS], CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U AEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JINYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3aJ1a4, PEIICHH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM aclieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEMaTUYeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOro U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, peryisipHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03JJOPOBUTEIBHON €SI TENHHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TpPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynmymieit npodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COIMATbHO-3KOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLIMAIBHOM
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKpY’Karoliel cpeibl, IMJIAHUPOBAHHE TOCTYNKOB M OILEHKH HMX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPY’KAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 00I1IECTBEHHOMN MPAKTUKK, TOHUMaHHE MaTeMaTUYECKON
HAYKHU KaK cepbl 4eTOBEUECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHSI U 3HAUNMOCTHU
JUISL pa3BUTHUSl LMBWIM3ALMM, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTeMaTH4YEeCKON
KYJBTYPOU KaK Cpe/ICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTh MPOECKTHYIO
Y UCCIIEIOBATENBCKYIO JEATEbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble jjoruveckue aeiicTBus:

BBISIBJSITh M XapPaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEeMaTHYECKUX
OOBEKTOB, TIOHATUH, OTHOIIEHUH MEXJy MOHATUAMH, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIIH,
OCHOBaHMSI /17151 0000ILIEHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTIO aHAIN3a;

BOCIIpUHUMATh,  (GOpPMYyJIUpPOBaTh U  NPeoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYUS B
(dakrax, NaHHbBIX, HAONIOACHUSX W YTBEPKICHUSX, NpeAsiaraTb KPUTEPUU I
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUUN;

JieNaTh BBIBOJABI C MWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, [IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/IbI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3ahaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUs, BEIOMPATh HanboJee NOAXOAAIIUN C YYETOM CAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBareabCKHe AeiicTBUSA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAITUIO PA3THUYHBIX BUIOB U (PopM
MpE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMU U
LEJIAMH OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUsS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH ITOJYy4YECHHBIM pE3yJIbTAT;

B X0/ 00CYXJI€HUS 3a/1aBaTh BOMNPOCHI MO CYLIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pellaeMol 3aJayd, BbBICKA3bIBaTh WJEHM, HAllEJEHHbIE HA IIOUCK
pELIEHNs, COIOCTABIIATh CBOM CYXACHUSA C CYXACHUSMHM JPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh PAa3jIMYMe M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IIPENCTABIIATh PE3YJIbTAThl PEIICHUS 33J1a4H, DKCIIEPUMEHTA, UCCIEA0BAHMS,
MIPOEKTa, CaMOCTOATENbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3ajad
MIPE3EHTALMN U OCOOEHHOCTEN ay JUTOPHUH.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAJIETh
criocobaMu CcaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIBI paOOT, IOTOBApPUBATHCS, OOCYKAATh MPOLIECC U Pe3ybTaT pad0Thl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI, OIIEHUBATh Ka4€CTBO CBOEI0 BKJIA/a
B O0mMI TPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kinacca oOyyvaromuiicst Hay4uTCst:

CBOOOJTHO OIEpUpOBaTh MOHATUSAMU: Tpad, MIOCKUU rpad, CBI3HBIA Tpad,
nyTh B Tpade, 1enb, UK, JePEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4ailHOTO
HKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIbIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CIydaliHOe COOBITHE (IJIEMEHTAPHBIN MCXO.)
CIy4ailHOTO  OMbITA, HAXOJUTh BEPOSTHOCTH COOBITU B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUAMY;

HaxoJUTh U (POPMYIUPOBATH COOBITHS: MEepeceueHrue, O0bEIUMHEHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOXKHOE JJAHHOMY, MCIIOJIB30BATh JHUArPaMMBI
Diinepa, KOOPJIMHATHYIO TIPSIMYIO JIJIsl PEIIeHUs 3aJ1ad, MOJIb30BaThCs (HOPMYIIOit
CJIOEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEH JBYX U TPEX CIIy4alHBIX COOBITUH;



OIEPUPOBATH ITOHATHUAMU: YCIOBHAS BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEeBO  CIyYaHOTO  OJKCHEPUMEHTa, HaXOIUTh
BEPOSITHOCTU COOBITUN C TMOMOIIbIO TMpaBWia YMHOXEHUs, JEpeBa CIy4dailHOro
OMbITa, MCIOJB30BaTh (POPMYNy MOJHOM BeposTHOCTH, (opmyiny baiieca mnpu
pellieHuu 3a/ay, ONpeAeNsATh HE3aBUCUMOCTh COOBITUH 1O Qopmyie U MO
OpraHu3alyy CIy4ailHOTO AKCIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOpHBbIE (QOPMYJbl ISl TEPEYUCICHUS
AIIEMEHTOB MHOXECTB, 3JEMEHTapHBIX COOBITHI CIy4allHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEM;

CBOOOJTHO  OMEpUPOBATH MOHATUSIMHU: OWHAPHBIM  CIy4YyaWHBI  ONBIT
(ucnblTaHue), ycrex M Heyjaya, He3aBUCHUMbIE HCIBITAHMS, CEpUsl UCIBITaHWM,
HaXOJUTh BEPOSTHOCTU COOBITHIL: B CEpUU UCIIBITAHUI IO IEPBOTO YCIIEXa, B CEpUU
UCTIBITaHU BepHyIuH, B ONBITE, CBSI3aHHOM CO CITyYalHBIM BRIOOPOM W3 KOHEUHOMN
COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: CiIy4yaiiHasi BEMYMHA, paclpeiesieHue
BEpOSITHOCTEW, JAMarpaMMma paclpeieseHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyecKoe, OMHOMHUAILHOE pacIpeieTICHHE;

ONEPHUPOBATH TOHATUSMU: COBMECTHOE pPACIpPEIECICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCIOJb30BaTh TA0JIMIy COBMECTHOIO pACIpeAesieHUs JBYX CIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXIO0M BEIUYMHBI, ONPEACICHUS
HE3aBUCHMOCTH  CIIyYallHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTr0 OXKUIAHUS CITydYalHON BEJIMYMHBI (pacrpeiesieHus ), MPUMEHSTh
CBOMCTBAa MAaTE€MATHUYECKOIO OXKWUJAHHUS TP PEIICHUU 3a4a4d, BBIYHUCIATH
MaTEeMaTUYECKOe 0KUIaHHEe OMHOMUAIBHOTO U T€OMETPHUECKOTO PACTIPEEIICHMIA;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JUCIEPCHs, CTAHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUU CIIYYAWHOW BEJIMYMHBI
(pactipeiesieHusi) TPU PELIEHUU 3a]1ad, BBIYUCIATH JAMCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHUE T€OMETPUYECKOTO U OMHOMHUAIILHOTO PACIPEEICHUIA.

K xoniy 11 kiacca o0yJaroniuiicss HAy4IuTCs:

BBIYHCIIATH BEIOOPOUHBIE XapaKTEPUCTUKHU MO JAHHOU BBIOOPKE M OIEHUBATH
XapaKTEePUCTUKU TE€HEepPaJbHOM COBOKYNMHOCTM JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OLIEHHBaTh BEPOATHOCTH COOBITUNA U MPOBEPATH MPOCTEHIIME
CTATUCTUYECKUE TUIIOTES3BI, NIOJIb3YSCh N3YYEHHBIMU PACIIPENCICHUIMU;

MPUBOAUTh  MPUMEPHl  3aJad, MNPUBOJAIIMX K  IOKA3aTeIIbHOMY
paclpeneneHuo, 3a1ad, MOpUBOASIIMX K HOPMAJbHOMY  PacHpeaciICHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO
pacnpezaeneHusi, GyHKIUS MIIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO pacrpeiesieHus,
GyHKUIMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PaCIHpeesICHUS ;ONPEesTh
KO3 PULIMEHT TMHEHHON KOPPEIsUU, BBIOOPOUHBIN KO3PPUIUEHT KOPPEISALHUU.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtposabhubie | TIpakTuyecku
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThbl
pecypcsl
1 DneMeHTsl Teopuu rpados 3
5 Cry4daifHple OTIBITHI, CITy9aifHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHI
Omnepanuu HaJ MHOXKECTBAMH U
3 coObITusAMU. C105K€HUE U YMHOKEHUE 5
BEPOSATHOCTEM. Y CIIOBHASI BEPOSITHOCTD.
He3zaBucumblie coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocne10BaTeNbHBIX UCIIBITAHUI.
5 Ucnsitanus bepuymnu. Ciaydaiinelii BEIOOp 5
13 KOHEYHOU COBOKYITHOCTH
6 CryualiHble BEJIMUUHBI U PACTIPEACICHUS 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NMporpamMMbI

Ne ni/m

KoanuyecTBO 4acoB

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckn
e padoThbI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OOIBIINX YHCENT

2 DeMeHTHI MATEMATHUYECKON CTATUCTUKUA

HenpepbiBHBIE CilyyaliHbIE BEJIMYHHBI
3 (pactipenenenusi), moka3aTeabHOE U
HOpMAaJIbHOE pacIpeieleHUs

4 Pacnpenenenue Ilyaccona

CBs13b MCKIY CﬂyqaﬁHLIMH BCINYHNHaAMH

6 O0001IeHre U cucTeMaTU3alus 3HAHUI

11

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara mu(ppoBbIe
Nen/m | Tema ypoka Konrpoabusie | Ipakruueckn
Bcero u3yyeHHsi | oOpa3oBaTe/bHbIe
padoThI e padoThbl
pecypchl

I'pad, cBsi3HBIN rpad, MpeacTaBIeHUE
3aJlauyl ¢ MOMOIIBIO Tpada

CrerneHp (BaJICHTHOCTD) BEPIIIHHBI.
ITyTs B rpade. Llenn u nuxipt

I'padsr Ha mtockocTH. [epeBo
CIIy4allHOTO HKCIIEpUMEHTA

Crny4aifHble SKCTIEpUMEHTHI (OIBITHI) U
Clly4aifHble COOBITUS. DIeMEHTapHbIE
COOBITHUS (MCXOIBI)

BeposTHOCTH ci1y4aiftHOTro COOBITHSI.
BeposiTHOCTH COOBITHI B OIIBITaX C
PAaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSIMH

BeposTHOCTD Cily4aiiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH

[Tepeceuenue, 00beAMHEHHE MHOKECTB
U COOBITUHN, TIPOTHBOIIOIOKHbBIE
coObITHst. DopMyIia CIOKEHUS
BEPOSATHOCTEU




VYcnoBHast BEpOSITHOCTh. Y MHOKEHUE

8 BeposiTHOCTEN. DopMysia yCIOBHON
BEPOSITHOCTH
VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE

9 BeposATHOCTE. DopMysia yCIOBHOM
BEPOATHOCTU

10 dopMyiia MoaHOM BEPOSTHOCTH

1 ®opmyna baneca. HezaBucumeie
COOBITUS

12 Kom6uHaTopHoe npaBuio yMHOKEHUS.
[lepectanoBku U dakTopua

13 Uucno coueranuii. TpeyronbHUK
[Tackans

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

15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka'
bunHapHBIN Cily4alHBIN OIBIT
(ucpITaHKe), ycrex U HeyAaua.

16 HezaBucumele ucnpitanus. Cepust
HE3aBUCUMBIX UCTIBITAHUHN J0 MEPBOTO
ycrnexa

17 Cepusi HE3aBUCHUMBIX UCTIBITAHUN 710
IIEPBOrO ycrexa

13 Cepusi He3aBUCHUMBIX UCTIBITAHUN
bepnynnu

19 CriyyaiiHblii BBIOOp U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuueckas padoTa ¢
UCTIOJIb30BaHUEM AJIEKTPOHHBIX TAOIHIT

21

Cnyuaitnas BenuuuHa. Pactipenenenue
BeposATHOCTEH. J(narpamma
pacpeneneHus

22

Onepauuu Haj ciay4yailHBIMU
BenuuuHamu. [Ipumepst
pacupeneneHnii. bunapHas ciydaiiHas
BEJIMYMHA

23

['eomeTprueckoe pacrpeeicHue.
bunoMuanbHOE pacnpeneneHme

24

MatemaTnueckoe 0XXuIaHue
ciry4aiiHoM BenuuuHbl. COBMECTHOE
pacrpeneieHue ByX CIIy4alHbIX
BEIINYUH

25

HeszaBucumeble ciydaiiHble BETUUHHBI.
CBolicTBa MaTeMaTHYECKOTO
OoXuaHusg. MaremaTndaeckoe
OXXuJaHue OMHApHOU cirydaifHOM
BEJIMYUHBI

26

MareMmaTndeckoe 0KUIaHnue
T€OMETPUYECKOTO U OMHOMHAIBHOTO
pacrnpeeneHuit

27

Jucnepcus u ctaHapTHOE
OTKJIOHCHHE

28

Jucnepcust OuHapHOU city4aiiHON
BennurHbl. CBOWCTBA AUCTIEPCUN

29

MaremaTudecKkoe OXKuJaHue




MIPOM3BENICHUS U IUCIIEPCHS CYMMBI
HE3aBUCHUMBIX CITy4YailHbIX BETMYHH

30

Jucnepcus OMHOMUAIBHOTO
pacnpenenenus. [Ipakruueckas padota
C UCMOJIb30BAaHUEM DJIEKTPOHHBIX
TabIInI

31

Jucniepcus u cTaHAapTHOE
OTKJIOHEHHE T€OMETPHUUECKOTO
pacnpenenenus. . [Ipaktnueckas
paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TAOIHUIL

32

OO0001IeHHE U CUCTEMATU3ALINS 3HAHUM

33

KonrpomnbHas pabora Ne2:
"Ucneiranus bepnymm. Cinyuaiinbie
BEJIMYMHBI U pacnpeaeaeHus”

34

O0600I11IeHNE U CUCTEMATU3aLUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaundyecTBO 4acoB

Bcero

KonTpoJibHble
padoThI

IIpakTHyeckn
e padoThI

Jara
H3yYeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchI

Hepasencto YeOnimera. Teopema
YeoOnimeBa. Teopema bepuymiu. 3akon
OOJBIINX YUCEI

Hepasencto YeOnmmera. Teopema
Yeorpimena. Teopema bepnymm. 3akon
OOJIBIIINX YUCE

HepasenctBo YebOnimena. Teopema
Yeorpimena. Teopema bepnymm. 3akon
OOJBITTNX YUCET

Br10opouHbIif METO HCCIIeIOBAaHUIM

[TpakTuyeckas pabora c
UCTIOJIb30BAHUEM JIEKTPOHHBIX TAOIHIL

I'enepanbHas COBOKYIHOCTb U
ciryyaiiHas BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
OneHka cpeJHero 1 JUCIepcun
reHEepaJIbHON COBOKYITHOCTHU C IIOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYIHOCTb U
ciryyaiiHas BbIOOpKa. 3HAKOMCTBO €
BbIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1neHka CpeIHEro M IMCIEPCHN




reHepabHON COBOKYITHOCTHU C IIOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHrBaHNe BEPOATHOCTEN COOBITUH TTIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX THIIOTE3 C IOMOILBIO
CBOMCTB U3YUYEHHBIX pacIpereIeHun

10

Cratuctnueckas runoresa. [Iposepka
MIPOCTEUIINX TUIIOTE3 C TIOMOILBIO
CBOMCTB U3YUYEHHBIX pacIpeneIeHun

11

[TpakTuueckas pabota c
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIL

12

[Ipumepsl HEMPEPBIBHBIX CIyYANHBIX
BenanurH. OyHKINA IOTHOCTH
BEPOATHOCTH

13

PaBHoMepHOe pactipenenenue. [Ipumepsl
3aaa4, MPUBOAAINMNX K IMTOKA3aTCIIbHOMY U
K HOpMaJIbHOMY pacHpeaeICHUSIM

14

q)}/HKIII/ISI IIJIOTHOCTU BEPOATHOCTHU
IMOKa3aTCJIbHOr0 paclupeCaCICHUA

15

@yHKIMS IJIOTHOCTH BEPOSITHOCTH
HOPMAJIbHOI'O PaCIIpeAeIeHUS

16

ITocnenoBarenbHOCTh OJMHOYHBIX
He3aBUCUMBIX coObITHI. [TpuMmep 3anaun,
IIPUBOJALIEH K PACIIPEAETICHUIO
ITyaccona

17

[TpakTuueckas pabota c
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIL




KoBapuanus AByX cilydyaliHbIX BEJIUYHMH.

18 Koaddumment xoppensiun

19 CoBMecTHBIE HAOMIOAEHUS IBYX BEIMYHH

20 Bri6opounslii k03 duriueHt
KOppEJsILIU

71 Paznuune Mexx1y JIMHEUHOHN CBA3BIO U
IIPUUUHHO-CJIEICTBEHHOM CBSI3BIO

22 Jluneitnas perpeccus

7 [IpakTuueckas pabota c
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUIL
[IpencraBieHure JaHHBIX C TIOMOLIBIO

24 TaOIUI] ¥ TUarpamm, orucaTenbHas
CTaTUCTUKA

25 OnbITEI ¢ pAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Brruncnenmne BeposiTHOCTEN COOBITHH C
pUMeHeHHeM GopMyI
Brruucnenue BeposTHOCTEH COOBITHH C

7 MIPUMEHEHHEM TpaduIecKUX METO/I0B:
KOOpPJMHATHAs NpsAMasi, 1epeEBO,
auarpamma Jumnepa

28 Cry4aiiHble BETMYMHBI U PacIpeieICHUs

29 MaremaTH4ecKO€e OKHUIAHUE CITYyYANHON
BEJIMYMHBI

30 MaremaTHyecKO€e OKHUIAHUE CIYyYANHON
BEJIMYMHBI

31 KonrponbsHas padora: "BeposTHOCTD




cTaTucTUKa"

Boruncnenue BeposiTHOCTEN COOBITUH C
32 pUMeHEeHHEM (OpMYIT U TpauIecKux
METOZIOB

Brruunciienue BeposTHOCTEH COOBITHII €

33 pUMeHeHneM GOopMyIT U rpauyecKux 1
METOZIOB
CrnyuaiiHble BEIMUUHBI U
34 pacmpeneneHus. MareMaTnyeckoe 1
OKHJIaHUE CIIy4allHO! BEJIUYMHbI
OBIIEE KOJIMYECTBO YACOB ITO 14

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KUIACC
Kon -
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeiHero 001ero 00pa3oBanusi
0 pe3yJibTaTa
6 Teopust BEpOATHOCTEN U CTATUCTHKA
6.1 YuTtath U CTPOUTH TAOJUIIBI U JUArPAMMBbI
6.2 OnepupoBaTh MNOHATHSIMH: CpelHee apudmeTruyeckoe, MeAUaHa,
’ HauOoJbllIee, HAUMEHbIIIee 3HaYeHUE, pa3MaxX MacCUBa YHCIIOBBIX JAaHHBIX
OnepupoBaTh MOHATHIMU: CIy4alHbIA SKCIIEPUMEHT (OIBIT) U CITyyaiiHOe
cOOBITHE, PJIEMEHTApPHOE COOBITHE (PIEMEHTApHBIA MCXOJ) CIy4ailHOTO
6.3 OMbBITA; HAXOJUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXKHBIMU
CITy4allHBIMHU COOBITUSIMH, HAXOUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYEHHBIX CITyYalHBIX KCIIEPUMEHTaX
Haxomute ¥ ¢GopMyInpoBaTh COOBITHS: IEepeceueHue U OObheAMHCHUE
6.4 JIAHHBIX COOBITHUH, COOBITHE, MPOTHUBOIOJIOKHOE ITAHHOMY COOBITHIO;
' M0JIb30BAaThCA  JuarpamMmmamMu  Oinepa #u  GOpMYJIOH  CIIOXKEHHUS
BEPOSITHOCTEH MpHU PEIICHUH 337124
OnepupoBarh TMOHSATUAMH: YCJIOBHAasi BEPOSATHOCTh, HE3aBUCHMBbIC
6.5 COOBITHS, HAXOJIUTh BEPOSATHOCTH C MOMOIIBIO MPaBUIa YMHOXKEHUS, C
MIOMOIIBIO IEPEBA CIIyHYalHOT'O OIIBITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TIPU PEIISHUU 3aa4
OnepupoBaTh MOHATUAMU: UCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPUs
6.7 UCTBITAHUH, yCIeX U HeyJaua; HaXOJAUTh BEPOSTHOCTU COOBITUH B cepUu
’ HE3aBUCUMBIX HMCHBITAHMM J0 MEPBOro YCIeXa, HaXOAUTh BEPOSITHOCTU
COOBITUI B C€pUU UCTIBITAHUH bepHyn
6.8 OnepupoBarh MOHATUSAMU: CIOydallHas BEJIWYWHA, pacIpeesieHne
’ BEPOSITHOCTEM, TMarpaMma pacrpeaeeHus
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATbI 0CBOCHHS OCHOBHOM
NnpoBepsieMor .
o0pa3oBaTe/IbHOM IPOrpaMMBbI CpeHero 001ero oopa3oBaHust
0 pe3yJbTarTa
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
51 CpaBHUBaTh  BEPOATHOCTH  3HAYECHUH  CIyYallHOM  BEJIMYUHBIIIO

pacnupeaciICHUIO UK C IIOMOMIBIO JUarpaMm




OnepupoBaTh MOHATHEM MaTEMaTHYECKOIO OXXUIAHWS, MPUBOJIUTH
MIPUMEPHI TOTO, KaK MPUMEHSETCS MaTeMAaTUYECKOe 0KHUIaHUE CITydailHOM

52 BEJIMYMHBI, HAXOJWTh MATEMATHYECKOE OXHUAAHHE 1O JaHHOMY
pacIpeaesIeHUI0

5.3 Nmets npencraBieHue o 3aKk0HE OOJBIITUX YHCET

54 HMmets npeacraBiaeHue 0 HOPMaJIbHOM pacIpeie/ICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KUIACC

Kox
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEHN M CTATUCTHUKA

6.1

[IpencraBnenue maHHBIX C TOMOIIBI0 Tabmui, u  jauarpamm. CpenHee
apudmernueckoe, MenuaHa, HaWOONbIIee W HAaWMEHBINEEC 3HAYCHUS, pa3Max,
JUCTICPCHUS ¥ CTAHJAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB

6.2

CrnyualiHple 3KCHEpUMEHTHI (OIBITBI) W CllydaliHble COOBITHS. OJIeMEHTapHbIE
coObiTusi (Mcxoanl). BeposTHOCTH cilydailHOrO COOBITHS. BAM30CTh 4YacTOTHIM
BEPOSITHOCTH COOBbITHI. CiydaiiHble OMBITHI C PABHOBO3MOKHBIMU 3JI€MEHTaPHBIMU
coObITUsIMU. BEeposITHOCTH COOBITHI B OMBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSMHA

6.3

Omnepanu Hajg COOBITUSAMHU: TEepecedyeHue, OObEIUHEHUE, MPOTHUBOIOIOKHbIE
coObITud. J{narpammsl Ditnepa. @opmMyiia ciI0KeHUS BEPOSITHOCTEN

6.4

VYcioBHas  BEPOSITHOCTh. YMHOXKEHUE  BEpPOSTHOCTEW. JlepeBo  ciydaiiHOro
skcriepuMenTa. @opmyna moaHoi BeposTHOCTU. HezaBucruMblie cOOBITHS

6.5

Kombunaropuoe mpasmwio ymHoxeHus. IlepectaHoBku u ¢dakrtopuan. Ywucio
coueranuit. Tpeyronpauk [lackans. @opmyna 6maoMa HeroToHa

6.6

bunaphblil ciayyaiiHbli ONBIT (MCHBITaHUE), yclex M Heynada. HesaBucumbie
ucnbeiTanus. Ceprs HE3aBUCUMBIX HCIBITAaHUKW 110 TmepBoro ycmexa. Cepus
HE3aBHCUMBIX HUCIIbITaHUi bepHyium

6.7

Crnyuaitnas BenuuuHa. Pacripenenenue BeposTHocTed. JlnarpamMma pacrpeesieHus.
[Tpumeps! pacrtipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHAIBHOE

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUA

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBele XapaKTEpUCTHKHM CIy4YalHBIX BEIMYMH: MaTeMaTH4YecKoe OKUJaHue,
JMCTIEPCUs U CTaHJApTHOE OTKIOHeHHe. [IpuMepbl npuMeHeHus: MaTeMaTHYeCKOro
OKHJIaHUs, B TOM 4YMCJE B 3ajjauyax U3 MOBCEAHEBHOM *H3HH. MaremaTnueckoe
oKu/laHue OMHApHOM ciiyyaiiHOH BenMuuHBI. MaTeMaTudeckoe 0KUIaHWe CyMMBbI
CllydyaliHBIX BEJIMUMH. MaTeMaTnyeckoe 0XKHUJIaHHe U AUCIIEPCUsl TEOMETPUUYECKOTO
¥ OMHOMHAJIBHOTO pacIpeesIeH

5.2

3aKoH OOJBIIMX YHCET M €T0 POJb B HayKe, MpUpoJie U obmecTBe. BrIOOpOUHBIH
METOJ UCCIIEAOBaHNI
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[Ipumepsl HeNpepbIBHBIX ClAy4dalHbIX BedWYuH. [loHsATHE O IUIOTHOCTH
pacnpenenenus. 3ajayu, IPUBOAIINE K HOpMaJIbHOMY pacnpeaeneHuto. [lonsrtue
0 HOpPMaJIbHOM pacrpeaeeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOMI
MPOI'PAMMBI CPEJJHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NPEJIMETHBIM Pe3y/JIbTATAM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTEJbHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHusi

Brnagenne MeromaMu JOKa3aTENbCTB, AITOPUTMaMHU pELIEHUS 3a4ad;
yMeHue (OpMyJIHpOBATh W ONEPHPOBATH TMOHITUSMHU: OIPENEICHUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M NHPOTHBOIOJIOKHOE yTBEPXKACHHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BATH METOJ MAaTEMaTUYECKOM MHIYKILIHH;
MIPOBOJUTH  JIOKA3aTENIbHBIE PACCYKICHHs TPH pEUIeHUH 3aj]ad,
1 OLICHMBATH  JIOTMYECKYI0 IPaBUJIBHOCTH  PACCYKACHWH; yMEHHE
ONEPUPOBATH IOHATHUAMU: MHOXKECTBO, IOJMHOXECTBO, OIEpAaLlUHA HAJl
MHO)KECTBAMHU; YMEHHE HCIIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs OIMCaHUs PEAIbHBIX IIPOLECCOB U SBJICHUN U IIPU PELICHUN
3aja4, B TOM 4HCI€ M3 JPYruX YyueOHBIX IPEJAMETOB; YMEHUE
OIIepUPOBAThH MOHATHIAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUKI, rpad Ha
IUIOCKOCTH; yYMEHHE 33JaBaTh W ONHCHIBaTh Trpadbl pa3sTUIHBIMU

CHOCO6aMI/I; HUCII0JIB30BaTh Fpa(bbl IIpU pCUICHUH 3aaa4

YMeHne ornepupoBaTh MOHATHSAMHU: HATYPAJIbHOE YHUCIIO, IIEJI0C YHCIIO,
CTEMNEHb C LEJIbIM MTOKa3aTesieM, KOPEHb HaTypaJIbHON CTETICHH, CTENIEHbD C
paloHAIBHBIM ITOKa3aTeIeM, CTETICHb C JICHCTBUTEIHHBIM ITOKa3aTeNeM,
norapum dYmcna, CUHYC, KOCHHYC W TAaHTEHC MPOU3BOJILHOTO YHUCIA,
OCTaTOK MO MOMAYJIO, PAaIllMOHAIBHOE YHCIIO, HUPPAIMOHAIBHOE YHUCIIO,
MHO>KECTBA HATYypaJIbHBIX, IIENbIX, PallMOHANBHBIX, JIEHCTBUTEIbHBIX
2 YUCel; YMEHHE WCIOJb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHbBIIUH
00IIni TeTUTeNh U HAUMEHbIIIee o0lee KpaTHoe, anropuTM EBknnaa npu
pelIeHuN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIUOHHBIMH CUCTEMaMH
CUHCJICHHs; YMEHHE  BBINOJHATH  BBIUMCICHUE  3HAUYCHUU U
npeoOpa3oBaHUs  BBIPAKEHUH CO CTENEHSAMH ©  Jorapudmami,

mpeoOpa3oBaHus  JPOOHO-PAIMOHANBHBIX  BBIPAKCHUW;  YMEHHE

OIICPUPOBATL  INTOHATUAMH:. IIOCJICAOBATCIBbHOCTD, apI/I(bMeTI/I‘ICCKaH




MpOTpeccusi, TeOMETPUYECKas MPOrpeccusi, OCCKOHEYHO YyOBIBarOIIast
reoMeTpUuUecKasi MpOrpeccus; yMEHUE 3a1aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHHIX (HOPMYII; yMEHHE ONMEPUPOBATH
MOHATUSAMHU: KOMIUIEKCHOE YHUCJIO0, COMPSIKEHHBIC KOMILICKCHBIC YHCIIA,
MOJTyJIb U apPTyMEHT KOMILJIEKCHOTO Yncia, (popma 3amicy KOMITIEKCHBIX
gucen (reoMeTpudeckas, TPUTOHOMETpHUYEcKass W anreOpanyeckas);
yMETh MPOU3BOIUTH apUPMETHUYECKHE ACUCTBUS C KOMILUIEKCHBIMH
YUCJIaMH; TPUBOJUTH TPHUMEPHI MCTOJIb30BAaHUS KOMIUICKCHBIX YHCET,
ONEepUPOBATH MOHATUAMU: MaTpuIa 2X2 u 3X3, onpeneauTenb MaTPUILIbL,

FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe onepupoBaTh NOHATHAMU: PalMOHAIbHBIC, WPPALMOHAIBHEIE,
IIOKa3aTelbHble, CTENEHHbIE, Jorapu(pMUUEeCKue, TPUTOHOMETPUYECKHE
YPAaBHEHUST W HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIEPUPOBATH
MOHATUSIMH: TOKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHME, YpPABHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHHUH M HEPABEHCTB, PaBHOCUJIBLHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE peniaTb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3IUYHBIX IMPUEMOB; peILIaTh
YPABHEHUS, HEPABEHCTBA M CHCTEMBI C IapaMETpPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELIECHUS MAaTEeMAaTHUYECKUX

3a7a4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peaslbHON )KU3HU

YMeHue onepupoBaTh MOHATHUSAMH: (QYHKUUS, UYETHOCTh (DYHKLUH,
HNePUOUYHOCTh (DYHKIIMH, OIPAaHMYEHHOCTh (DPYHKIMH, MOHOTOHHOCTb
(GyHKIMHU, S3KCTpeMyM (PyHKIMH, HanOoJIbIlIee ¥ HAaUMEHbIIIee 3HAYCHUS
(yHKIIMM Ha TPOMEXYTKE, HENpepbIBHAS (PYHKIIMSI, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBast ¥ BTOpas MPOU3BOIHAS (PYHKIUH, T€OMETPHUECKUI 1
(¢u3nvYecKuii CMBICI TPOM3BOJIHOW, TEpBOOOpa3Has, OMpeAeIEHHBIN
UHTErpaj; yMEHUE HaXOAUTh aCUMINTOTHI rpaduka (yHKLUUHU; yMEHHE
BBIUMCIIATh INPOU3BOJHBIE CYMMBI, IPOM3BEJEHUS, YAacTHOIO U
KOMIIO3ULMHU (DYHKIUI, HAXOAUTh YpPaBHEHUE KAacaTEIbHOW K IpauKy
(GYHKIMY; YMEHHE HaXOAWUTh MPOU3BOIHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BAaTh IPOU3BOJHYIO MJI HCCIEIOBaHUS (QYHKIIHM,
HaXOJUTh HAauOOJIbIIME U HaUMEHbIIUE 3HAYeHUs (YHKIUH; CTPOUTH
rpaduKu MHOTOWJIECHOB C MCIOJIH30BAHUEM allapara MaTeMaTHUYECKOTO
aHalu3a; MPUMEHSATh MPOU3BOJHYIO JUISI HAXOXAEHUS HAWIydllIero
pelleHUs B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHX U

(bu3MvecKuX 3a1a4ax; HaXOAUTh TUIOMAAN M 00BEMBI (UTYP C TTOMOIIBIO




HHTCrpaia;, NMpuBOAUTb INPUMEPbl MATCMATHYCCKOI'0 MOACIIMPOBAHUA C

noMoIbio AuddepeHInanbHbIX YpaBHEHUI

YMeHue omnepupoBaTh HOHATHSAMM: Trpaduk (GyHKIMH, OOpaTHas
GyHKIuMsA, KoMno3uuus (yHKUUH, JTuHEeHass (QyHKUMs, KBaJpaTHYHas
¢byHKIM, panroHaIbHas byHKLHS, CTeNeHHast byHKUIMSA,
TPUTOHOMETPUYECKHE (QYHKIWH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas M Jorapudmuyeckas QyHKIUM;, yMEHHE
CTpOUTH TpapUKU M3yYEHHBIX (YHKLUH, BBIMOJHATH MPEoOpa3oBaHUs
rpa¢ukoB (PyHKITUH, UCTIOJIB30BAThH TPAPUKU IS U3YUCHUS TIPOILIECCOB U
3aBUCUMOCTEH, NMPH PELIeHUU 3a1ad U3 APYTUX y4eOHBIX NMPEIMETOB M
3a7a4 U3 peaNbHOM KU3HU; BBIPAXKATh (POPMYIIAMHU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U Ir'paduKu (QyHKIUHI A1 pereHust
yYpaBHEHMI, HEPABEHCTB M 3aJad C MapaMeTpaMH; H300pakaTb Ha
KOOPJMHATHOM IJIOCKOCTH MHO>KECTBA PEUICHU YpaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, A0JIM U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 33Ja4d U3 00JacTH yNpaBJIeHHUs JINYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YPaBHEHHs, HEPABEHCTBA U MX
CUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBATh IMOJIYYEHHOE PELICHUE U
OLICHMBATh MPABAONOJO0OHOCTh PE3YJIbTATOB; YMEHHE MOJEINPOBATH
peaJbHBIC CHUTyallMM Ha SI3bIKE MATEMATHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHUCTEMBl IO YCJIOBHUIO 3aJayH,
HCCIEN0BaTh IOCTPOEHHBIE MOJEIM C HCIOJIB30BAHMEM amnmapara

anreOpbl, HHTEPIPETUPOBATH MOJTYUYSHHBIH pe3ybTarT

YMeHue onepupoBath MOHATUSMU: CpeiHee apupMeTHIecKoe, MeIuaHa,
HauOOJIbIIIee M HAUMEHBIIICE 3HAUCHHMSI, pa3Max, TUCIIEPCHS, CTAHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UHPOPMAITHIO, PEACTABICHHYIO B TA0IUIAX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOWCTBA peabHBIX MPOIIECCOB M SIBICHUI; TIPEICTABIIATH
nH(pOpMALIMI0O C TIOMOIIBIO Ta0NWII ¥ JAWarpaMmM; HCCIIEOBATh
CTaTHCTUYCCKUE JaHHBIC, B TOM YHCIE C NMPUMEHCHHEM TIpapUIecKuX
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpahUIECKU UCCIETIOBATh COBMECTHBIE
HAaOJMIONIEHUST C TIOMOIIBIO JHarpaMM pPAaCCEMBAHHUA W JIMHEWHOU

perpeccun

YMeHue onepupoBaTh IOHIATHSAMM: CIIYYaWHBIM OMNBIT W CIy4aliHOE




COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; yYMEHHE BBIYUCIATH
BEPOSTHOCTh C MCIIOJIB30BaHMEM TpapUUECKHUX METO/IOB; NPUMEHSTh
(opMyIIbI CIIOKEHUS U YMHOXXEHHS BEpOSITHOCTEH, (hopMyiy MOJIHOMN
BeposATHOCTH, (hopmyity bepHyuiu, komOuHATOpHBIE (aKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepHUpPOBATH
MOHATUSAMM: CiydaliHasg BEJIWYMHA, PACHPEIEICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OXKUAAHMUE, AMUCIEPCUs U CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOM BeNMYWHBL, (YHKIMM pacrnpefesNeHuss U  IUIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTEJbHOIO M HOPMAJIBHOIO PpacHpEleNICHUN;
YMEHHE HCIOIb30BaTh CBOWCTBA M3YyYECHHBIX pACHPEICICHUN I
pelleHrs 3aja4; 3HaKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE IPHUBOJIUTH IPUMEPHI
MPOSBJICHUSI 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YHUCIIO NepecTaHOBOK; OuMHOM HploTOHa; ymeHue
IPUMEHATh KOMOMHATOpPHBIE (PAKTHI U PACCY>KICHHUS ISl pEIICHUS 33124,
OLICHUBATH BEPOSATHOCTH peabHbIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJI€Ib U UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA yrja, IUIOCKMH yToJl,
JIBYTPaHHBIA Yroj, TPEXIPAHHBIM YTOJI, CKPEIIMUBAIOLIUECS IIPSMBIC,
NapaJUIeIbHOCTh U MEPHNEHAUKYIISIPHOCTh MPSAMBIX M IUIOCKOCTEH, yroi
MEXAy NPSAMBIMH, YToJl MEXIY NpSIMOW M IJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEX/y TUIOCKOCTSIMM; YMEHHUE MCII0NIb30BaTh IPU
pelIeHNH 3a7a4y U3y4eHHbIe (aKkThl U TEOPEMBbl IUNIAHUMETPHUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C TOMOINbI0 T€OMETPUYECKUX IOHATUN U

BCJIMYHWH, p€IIaTh CBA3AHHBIC C HUMH MMPAKTUYCCKHUEC 3a/1aUU

10

YMeHue onepupoBaTh MOHATUSAMHE: IUIOIMIAAL (GUTYPBI, 00BEM (GUTYDBI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
Ky0, Mapajuie/nenuien, Npu3Ma, nupamuia, (urypa v MOBEPXHOCTb
BpallleHus, [WIMHIP, KOHYC, IIap, cdepa, Mmiomanb cPepbl, TUIOMAIh
MOBEPXHOCTU IMUPAMH[IBI, TPU3MbI, KOHYyCa, IMIUHIpA, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapaJuIeNICNIAIIea, NUPaMUIbl, IIPU3MBI, LWIMH]IPA,

KOHYcCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS] KOHYyCa M IWIMHIPA,




napajuleJbHble OCH WJIM OCHOBAHUIO, CEYEHHE IIapa, IIJIOCKOCTD,
Kacaromascs cdepsl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, N300pakaTh MHOTOTPaHHUKH, (UTYpPbI U MIOBEPXHOCTH
BpAlCHUS, X CEYEHUs, B TOM YHCJIE C IOMOLIBIO DJIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATh CBOICTBAa T€OMETPUUYECKHX (PHUTYpP, CAMOCTOSATEIBHO
(opMyIMpOBATh ONpPEIENCHHs N3y4yaeMbIX (UTyp, BbIIBUTaTh TUIIOTE3bI
0 CBOICTBax M NMpH3HAKaX reOMETpHUUECKuX (puryp, 000CHOBBIBATH WU
ornpoBepraTb MX; YMEHHE IMPOBOAUTH KiaccupuKaluuo QUryp Imo
pa3IMYHBIM IPHU3HAKAM, BBINOJHATH HEOOXOAMMBIE JOMOJHHUTEIbHbIC

MOCTPOEHUS
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VYMmenne ONnepupoBaTh IMOHATHUAMMU: ABWXXCHUC B IPOCTPAHCTBCE,
napajuiebHBIA MEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOMO00US, TOMO00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh PaBHBIC W MOJOOHBIC (UTYpBI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIIb30BATh T€OMETPUUYECKHE OTHOIICHUS
IIpH pEIICHUHU 3aaa4; HAXOAUTb TCOMETPUICCKUC BETMINHDBL (}IJ'II/IHa, yroia,
UIOIIA](b, 00BEM) TIPH PEIICHUH 33]a4 U3 IPYTHX YUeOHBIX MPEAMETOB U
n3 peaHbHOﬁ JKU3HU, YMCHUC BBIYUCIIATH TI'€COMCTPHUYCCKUC BCIIMYNHBI
(mMHA, yroi, IUIomanb, OOBEM, IUIONIAL TMOBEPXHOCTH), UCIIONB3YS
HU3YYCHHBIC Q)OpMYHBI u MCTOAbI, B TOM YHCJIC: IJIOIIaAb IMOBCPXHOCTU
MMpaMUJIbI, TIPU3MBI, KOHYCA, IIWIMHIpA, TUIOMaas cheprl; 00bEM Kyoa,
MPSIMOYTONBFHOTO TapalieNienuneia, MUPaMUIbl, TPU3MBI, LWIHHIPA,

KOHYCa, 1l1apa; yMEHHE HaXO/AUTh OTHOIIEHNE 00bEMOB MOI00HBIX PUTYp
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YMeHue oreprupoBaTh NOHATHSIMH: MPSMOYTOIbHAS CHCTeMa KOOpIMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpAa Ha YHUCIIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHHUE, YIOJM MEXKIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIS pelIeHHUs TeOMETPUYECKMX 3aJad M 3aJad JApYyrux Yy4eOHbIX

npeaAMETOB
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YmMmenue BI:I6I/IpaTB HOI[XO,Z[SIH_[I/Iﬁ MCTOJ JId PCHICHUA 3adavu;
IIOHUMAaHHUEC 3HAYUMOCTH MATEMAaTUKU B HW3YYCHUU IIPUPOJHBIX U
O6H.I€CTBCHHBIX mnmponeccos U HBHCHHﬁ; YMCHHEC  PACIIO3HABATH
IMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B HUCKYCCTBC, YMCHUC IIPHUBOJIUTDH

MPUMEpPHl  MAaTEMATHYECKUX OTKPBITUH POCCHMCKOW W  MHUPOBOM




MaTeMaTUYECKON HayKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucia ¥ BEIUMCIIEHUS

1.1

HarypanbHble u niensle ynciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCEeI

Pammonansubie uucina. OOBIKHOBEHHBIE M JCCATHYHBIC APOOH, MPOICHTHI,

h2 OecKOHEUYHbIE TIEPHUOIIMYECKUE TpooH
13 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JedcTBrs ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypajibHON CTENeHU
1.4 Crenenp ¢ uenbiM nokazareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTelIeM.
' CBoiicTBa cTeneHU
L5 CuHyc, KOCHMHYC W TaHIE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapudm uucna. [lecaTHIHbIE U HATYPATbHBIE JOTapHUPMBI
JelictBuTenpHble 4Yncia. ApupMeTHYECKHEe Onepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOnnxEHHbIE BBIUMCIECHMS, NpaBWa OKPYIJIEHUS, NPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYNCICHUN
1.8 IIpeoOpa3oBaHre BbIpaXKEHHUM
1.9 Kommiekcusle uncna
2 VYpaBHEHNs 1 HEPABEHCTBA
2.1 Llenble 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 UppanuoHanbHble ypaBHEHUS
23 TpuroHomerpudeckue ypaBHeHUs
24 IToka3zarenbHble U JorapupmMuyeckre ypaBHeHUs
2.5 Lenble u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHbple HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JOrapu(pMUYECKHe HEPaBEHCTBA
2.8 TpuronomeTpuyecknue HEpaBeHCTBA
2.9 Cucrtembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Martpuia cucTeMbl JIMHEHHBIX ypaBHEHUH. OmpeneauTens MaTpULbl




@yHKIMU U TpaduKu

OyHKIMsA, crocodbl 3amanus ¢yHkuuu. ['paduk Gysknuu. BzanmHo oOpaTHBIE

31 ¢ynkunu. YétHeie 1 Heu€THBIe QyHKIMU. [leproamueckue GpyHKINHI
OO6nacte omnpezeneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu dyHKmm.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosbliee W HauMeHbllee 3HaUYCHUE
(GYHKLIMU HAa IPOMEXKYTKE
13 Crenennas ¢GyHKUUS C HaTypaJibHbIM M LETbIM MokazareneM. EE cBoiicTBa u
' rpaduk. CBolicTBa U rpaMK KOpHs 71-0l CTENeHU
34 Tpuronomerpudecknue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [Toka3zarenbHas u morapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
16 Toukm paspeiBa. AcuMnToThl rpadukoB ¢GyHknuid. CBoicTBa (QYHKIINH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmysia CI0KHBIX IPOLEHTOB
4 Hauana maTemMaTuueckoro aHanmsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoaHbIe 3IEMEHTAPHBIX (GYHKLIUH
[IpumeHeHre NPOU3BOJHOM K HCCIEAOBAHHUIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxox/1eHre HanbobIIero 1 HAaMMEHbIIET0 3HaueHUs! (PYHKLUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Muterpan
5 MHokecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Ditsiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena u MOBEPXHOCTH BpAICHHUS




7.5

KoopanHatsl 1 BEKTOpEI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOANYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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