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IMNOACHUTEJBHASA 3AIINCKA

VYueOubiii kypc «BeposSTHOCTP W CTaTHCTHKa» YDIyOJIEHHOTO YpPOBHS
ABJIAETCSl TNPONOJDKEHHEM W Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca
yDIyONEHHOTO YPOBHSI Ha YPOBHE CpEeIHEro oOIero oopasoBaHus. Y4eOHbIA Kypc
npenHasHayeH st GOpMUPOBaHUS y OOYYAIOIIUXCSl CTATUCTUYECKON KYJIBTYPBI U
NIOHUMAaHHMS POJIM TEOPUM BEPOSITHOCTEN KaK MareMaru4eCKOr0 MHCTPYMEHTA IS
U3Yy4YEHUs CIyYalHbIX COOBITHI, BEIWYMH U mpoieccoB. [lpu u3ydyeHum kypca
oOoramjaroTcsi  MpeacTaBieHUs OOydyaloUMXcs O METoJaxX  HCCIeOBaHMs
U3MEHUYMBOTO MHUpa, pa3BUBAETCA I[MOHMMAHWE 3HAUUMOCTH M  OOILIHOCTHU
MaTEMaTUYECKUX METOAOB IMO3HAHUS KaK HEOThEMJIEMOM YacCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Conmepxanue y4uyeOHOTO Kypca HampaBlIeHO Ha 3aKpelieHne 3HaHUM,
NOJYYEHHBIX MPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOI'O 0O1Iero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUA O CIy4YalHBIX BEIMYHMHAX U B3aHUMOCBA3SAX MEXKIY
HUMH Ha Ba)XXHBIX NPHUMEpPAX, CIOKETHIl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynsrare y oOydaromuxcs JOHKHO cPOPMHUPOBATHCS MPEACTABICHUE O
Haunbosiee ynoTpeOUTENbHBIX U OOIIMX MAaTeMAaTUYECKUX MOJEINSX, UCIOIb3yEeMbIX
JUIsL  ONMMCAHUS  AHTPOINIOMETPUYECKUX W JeMorpaduyuecKux  BEJIHYHUH,
NOTPEIIHOCTEH B pazMyHble pofa M3MEPEHMSIX, JIUTEILHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MACCOBBIX SIBJIEHUI U IIPOLIECCOB
B oOmectBe.  Y4eOHBII  Kypc  siBiusieTcss ~ 0a3oif 111 OCBOCHUS
BEPOSITHOCTHO-CTATUCTUUECKUX METO/IOB, HEOOXOAUMBIX CHEIHAINCTAaM HE TOJIBKO
VWHKEHEPHBIX CIEHHAIBHOCTENH, HO TAaKXE COLMAIbHBIX U MCHXOJOTMYECKHX,
MIOCKOJIBKY ~ COBPEMEHHbBIE OOIIECTBEHHbIE HAyKM B 3HAYUTEIILHOM Mepe
UCIOJIb3YIOT anmapar aHaiau3a OOJbUIMX JaHHBIX. LleHTpanbHyl0 4acTh y4eOHOTO
Kypca 3aHUMaeT OOCYXKJCHHE 3aKOHa OONbIIUX 4YHCeT — (PyHIaMEHTaJIhLHOTO
3aKOHa MPUPO/IbI, UMEIOIEr0 MaTeMaTHYECKy10 (hopMaIU3aIHIo.

B coorBeTcTBUM C yKa3aHHBIMH LIETISIMU B CTPYKType YydeOHOro Kypca
«BeposiITHOCTP M CTAaTUCTUKa» HA YIIyOJEHHOM YpPOBHE BBIIEIEHBI OCHOBHBIE
comepxarenbHble JUHUN: «Ciay4ailHble COOBITUS U BEpOATHOCTH» U «CiyyaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIMX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIM KypcC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIE JUISl TOJTHOLIEHHOTO OCBOEHUS
MaTepualia JaHHOTO0 Y4YeOHOro Kypca M CMEXKHBIX MAaTeMaTH4YeCKHX Y4eOHBIX
KypPCOB.

Conepxxanne nuHUM «CiayyailHble COOBITUSL W BEPOSITHOCTH»  CIIY)KUT
OCHOBOM i1 (OPMHPOBAHUSL TPEICTABICHUN O pACHpPENCICHUN BEPOSTHOCTEHN
MEXKy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH. BaXkHYyI0 4acTh B 3TOU COAEPKATEIBbHOU
JMHUY 3aHUMAET U3YUYEHUE F€OMETPUUYECKOTr0 U OMHOMHUAIBHOTO pacipeeieHuil 1



3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTaMH — IOKA3aTelIbHbIM U HOPMAalbHbIM
pacrpeneneHus M.

Tembl, CBsI3aHHBIE C HEOPEPHIBHBIMU  CIIYYaHBIMU BEJIUYMHAMU U
pacrpeeieHUsIMA, aKIEHTHUPYIOT BHUMaHHE OOYy4YarOUIUMXCsl HAa OMNUCAaHUM U
W3YYCHHUH CIyYalHBIX SBJICHUN C MOMOIIBIO HEMPEpBhIBHBIX (YHKIUNA. OCHOBHOE
BHHMAaHUE yIEISAETCS MOKa3aTeIbHOMY U HOPMAJIbBHOMY PaclpeieiICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HM3YyUYCHHE CBSI3U
MEXIy CIy4YaHbIMM BEJIWYMHAMU W OINHUCAaHUE OJTOM CBSI3U C TIOMOIIBIO
kod(purmeHTa KOppemsalud W €ro BBHIOOPOYHOTO aHaiora. OTH DJIEMEHTHI
COJIEpXaHUs Pa3BUBAIOT TeMy «JluarpamMmbl pacceMBaHUs», U3yUCHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsl, © BO MHOTOM OIKUPAIOTCS Ha CBEJICHUS U3 KYPCOB
anreopbl U TEOMETPUH.

Emé ommH  30€MEHT  COIepKaHusA, KOTOpBIA  Mpeajaraercs  Ha
O03HAKOMUTEIILHOM YPOBHE — TOCJEI0BATEIbHOCTh CIYyYallHBIX HE3aBUCHUMBIX
cOOBITHH, HACTYMAIOIMINUX B €IUHUILY BpeMeHU. O3HAKOMIIEHUE C paclpeeieHueM
BEPOATHOCTEW KOJIMYECTBA TaKWX COOBITUH HOCUT pPa3BUBAIONIMI XapakTep u
SIBJISIETCSA aKTyaJIbHBIM JUIsl OyayIIMX aOUTypHEHTOB, MOCTYMAIONIUX Ha y4eOHbIC
CICHMAIIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HAyKaMHu, IICUXOJIOTHEH U
yIpaBJICHUEM.

Ha usydenue yuebHoro kypca «BeposiTHOCTh U CTaTUCTHKA» Ha yIIIyOJIEHHOM
ypoBHe oTBoauTCs 68 "acoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kinacce
— 34 qgaca (1 gac B Hezelno).



COAEPXAHME OBYYEHMUSA
10 KIIACC

I'pad, cBs3HbIM rpad, myT B rpade: Mukibl U 1enu. CteneHb (BaJeHTHOCTD)
BepuIuHbL. [ padnl Ha miockocTH. JlepeBbsi.

CrydaifHple KCTIEpUMEHTHI (OTIBITHI) U CITy9aifHbIE COOBITHSI. DIIEMEHTAPHBIC
coObITHs (HMcXxoabl). BeposTHOCTH ciydailHOro coObITHS. BIM30CTh 4acTOTHI H
BEPOATHOCTU COOBITUHN. CydaliHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU.

Onepanuu HaJl COOBITUAMU: MEpeceueHue, 00beIMHEHUE, TPOTUBOIOIOKHbBIC
coObrTus. Jluarpammer Ditnepa. Dopmyrna CIOKEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSITHOCTb. YMHOKEHHE BEPOSITHOCTER. [lepeBo ciaydyalHOro
akcriepuMenTa. Popmyna nmojaHou BepositTHoctu. Popmyna bareca. HezaBucumbie
COOBITHUSI.

bunHapHbIi ciyyaliHbI ONBIT (MCOBITAHKE), yCIeX U Heynada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUH J10 miepBoro ycrnexa. [lepectaHoBku
u ¢akropuan. Ywucino coueranuit. TpeyrompHuk Ilackans. dopmyna OuHOMa
HproroHa.

Cepus He3aBUCHUMBIX uchbITaHul bepnymmm. CrydailHblii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas  BennunHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pacnpenenenus. Onepanuu HaJl CIy4ailHbIMU BeJIMYMHAMU. brHapHas ciryyaliHas
BeqMunHa. lIpumepsl pacnpenesieHud, B TOM UYHUCIE TE€OMETPUYECKOE U
OMHOMUAJIBHOE.

CoBMmecTHOE paclpefereHue JByX CIy4yalHbIX BelnduH. HeszaBucumbie
Cly4yailHble BeIWYMHbL.MaremMaTuyeckoe OXUIAAaHUE CIyYallHOW  BEJIMYHHBI
(pacnipenenenus). Ilpumepsl  TPUMEHEHHST  MAaTEeMaTHYECKOTO  OXKHJAHUS
(cTpaxoBaHue, JoTepes). Maremarnueckoe OXUJaHUE OWHApHOW CiIy4yalHOM
BEIIMYMHBI. Maremaruyeckoe  OXUJAHUE CYMMBbl  CIyYaWHBIX  BEJIMYMH.
Maremarnueckoe 0KHUJJaHuEe TEOMETPUUECKOTO 1 OMHOMUAIILHOTO PaCIIpeIeIICHUNN.

Jucniepcust ¥ CTAHJAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIMYHUHBI
(pacnpenenenus). Jucnepcus OMHApHOW ClIydyalHOW BeTWYUHBI. Maremaruueckoe
OXKUJAHUE TIPOU3BEIACHHUS W JUCHEPCUS CYMMBI HE3aBHUCUMBIX CIIyYalHBIX

BenuunH.  Jlucmepcuss W cTaHAAapTHOE  OTKIOHEHHME  OMHOMHMAIIBHOTO
pacnpenenenus. Jlucriepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPHYECKOrO
pacrpeneneHusl.

11 KJIIACC



HepasenctBo UebniméBa. Teopema YeOwiména. Teopema bepuymiu. 3akoH
OonpIIUX  4YKced.  BBIOOpOUHBIM  METOJ  HcclieoBaHUM.  BbIOOpodHBIE
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITUSI 1O BHIOOPOYHBIM JIAHHBIM.
[IpoBepka MpoCTENINX TUIIOTE3 C TIOMOIIBIO U3YUYEHHBIX PACTIPEACIEHUN.

HenpepeiBHble ciyuaiinple BenuuuHbl. [Ipumepsl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTU pacrlpeiesieHusl. PaBHOMEpHOE pacIpelesieHue M €ro CBOICTBA.
3agaun, NPUBOISIIME K TTOKA3aTEIbHOMY PacCIlpelesICHUI0. 3aJ1a4uu, PUBOISIINE K
HOPMaJIbHOMY pacnpeneseHuro. OyHKIUA IJIOTHOCTH BEPOSITHOCTHU
MOKA3aTeIHLHOTO pacmpeaeieHus], GyHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpenenenus. QyHKIUS IOTHOCTH U CBOMCTBA HOPMAJIBLHOIO PacIpeiesICHUS.

[TocnenoBarenbHOCTh ~ OAMHOYHBIX ~ HE3ABUCUMBIX  COOBITHMH.  3amauw,
MpUBOJAIINE K pacupeaenenuto [lyaccona.

KoBapuammss nByx ciydaiiHbix BenuuuH. Koadgduuuent nuHelHON
koppensiiii.  CoBMecTHbIE  HAOMIONEHWS] JBYX  BEJIMYMH. BBIOOpPOYHBIN
K0dPuIMeHT  Koppenmsuud. Paznuume  MEXIy ~— JUHEHHOW  CBS3bI0 W
NPUYMHHO-CIIEICTBEHHON CBA3bI0. JIMHEWHas perpeccusi, METOI HaWMEHBIIUX
KBaJ[paToB.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTbh U CTATUCTUKA» (YIVIYBJIEHHBIM YPOBEHB) HA
YPOBHE CPE/IHEI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

1) rpa:kIaHCKOr0 BOCIIUTAHMS

c(hOopMHUPOBAHHOCTD TPAKIAAHCKON MO3UIIMH 00YyYAIOIIET0Csl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHICKOro  oOmIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Ipoleayp TpakIaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICIICTBOBATh C COIMAJbHBIMU HMHCTUTYyTaMH B COOTBETCTBUM C HX
GYHKIUSAMU U Ha3HAYEHUEM;

2) NaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH POCCUMCKON Tpa’kAaHCKON HACHTUYHOCTH, YBOXKCHHUS K
IPOLUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MATEMAaTUYECKOW ILIKOJIBI,
UCIIOJIb30BAHME JTHX JIOCTMXKEHUH B JAPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCHICKOTO Hapoja, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTWKEHHM HAyKH W JACATEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIJIa B TOCTPOCHHUE YCTOMUMBOIO OYIyILIETO;

4) 3¢TEeTH4€eCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpY, BKJIIOYAs 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyKIeHUN, BOCIIPUUMUNBOCTh
K MaTeMaTHYE€CKUM acleKTaM Pa3IudHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIIUTAHUSA:

chOpMHPOBAHHOCT, YMCHHS TNPUMCHATh MAaTEMaTHYCCKHE 3HAHUS B
MHTEpecax 30pOBOro U 0€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE TMUTaHWE, COATAHCHUPOBAHHBIN PEXKUM 3aHITHH U
OTIbIXa, peryispHas (punyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03I0POBUTEILHON JIEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTb K TpYIy, OCO3HAaHHWE LIEHHOCTH TpPYAOJIIO0Us, HUHTEpec K
paznuyHbiM  cpepaM  NpodeCcCHOHATBHON  JAESITENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOH M €€ NPWIOKEHUSIMH, YMEHUE COBepLIaTb OCO3HAHHBIM BBIOOD
Oynymieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTP M  CIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUIO HAa NPOTSDKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHNHN ITPAKTUYECKHX 33]1a4 MaTEMaTU4YE€CKOW HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIIMTAHUSA:

C(hOPMHPOBAHHOCTb  SKOJIOTMUECKOM  KYJIBTYpbl, TMOHUMAHHUE  BIIHSHUS
COLMAJIbHO-DKOHOMHMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOIHOU U COLIMAIBHOMN
Cpelbl, OCO3HAHME INI0OATBHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM, OpUeHTaUs
HA TpPUMEHEHWE MAaTeMaTUYeCKUX 3HaHWM i pelieHus 3agad B o0nacTu
OKPY’KaloIIEN Cpeabl, IUIAHUPOBAHHE ITOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
NOCJIEACTBUN 11 OKPYKAIOIIEN CPENBL;

8) neHHOCTH HAYYHOIO MO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUS  HAyKu U  OOIIECTBEHHON  MPaKTUKH, [OHUMaHUE
MaTeMaTU4eCKOM HayKh KakK cQepbl 4YelOBEYECKOW IeATEIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS UMBWIN3ALMH, OBJIAJCHHUE S3bIKOM
MaTeMaTUKd M MaTeMaTUYeCKOW KyJbTYpOW KakK CpEIACTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYULIECTBIATh IIPOCKTHYIO U HCCIEHOBATEIbCKYIO JEATEIBHOCTD
WHJVBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIEe YHUBEpPCAIbHbIC Y4eOHbIe JeHCTBUSA

ba3oBble joruyeckue 1efcTBUA:

BBIABJIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE INPU3HAKU MAaTeMaTUYECKHUX
OOBEKTOB, TOHSTHUW, OTHOIICHUW  MEXAy MOHATHUSIMU, (POPMYIHPOBATH
ONpEENICHNs] IOHATHI, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALUY,
OCHOBaHMS JIJIs1 0000IICHNS U CPAaBHEHMS, KPUTEPUHU MTPOBOAMMOTO aHAIN34,

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  MpeoOpa3oBbIBaTh  CY>KICHUS:
YTBEPIUTEIbHBIE U OTPUIIATEIbHBIC, €AUHUYHBIC, YACTHBIEC U OOLIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUNS
B (haKkTax, MaHHBIX, HAOTIONCHUSIX W YTBEPKIACHUSIX, TpEIjIaratb KpPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUMI;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W
VHJYKTUBHBIX YMO3AKJIFOUEHUN, YMO3AKJIFOUEHUN 110 aHAJIOTHUH;

IIPOBOJUTH CAMOCTOSITEIBHO JTOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMbIE U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTALIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJBL;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3amadu  (CpaBHUBaTh HECKOJBKO
BapUaHTOB PEILICHUsI, BbIOMpPATh HaubosIee NOAXOIAUIUMN C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciieqoBare/ibCKkie AeHCTBHA:



UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUA,
dbopMynupoBatb  BONPOCH,  (PUKCUpYyIOLIME  TPOTUBOpEUYUE,  MpodIemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (opMUpOBaTh TUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOATENIPHO CILNIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObEeKTa, SIBICHHUS, IIpoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMU, SIBIICHUSIMU, TTPOIIECCAMU;

CaMOCTOSATEeNIbHO (OPMYIUpPOBaTh OOOOIIEHUS U BBIBOABI MO PE3yJIbTaTam
NPOBEIEHHOTO  HAOMIOACHUS,  WCCIICNOBAaHUSA, OICHHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3y/IbTaToB, BBIBOJOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIEcca, a TakKe BbIIBUTAThH
MPEATNONOKEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora c undgopmanuei:

BBISIBIIATh JepunuTel WHPOpPMAIIUU, JAHHBIX, HEOOXOMUMBIX IS OTBETa HA
BOIIPOC U JJISI PEILICHHUS 3a]1a4H;

BbIOMpATh MH(OPMAIINIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJM3UPOBATh,
CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HHGOPMAIIUIO PA3JIMUHBIX BHJIOB U
dbopM TIpecTaBICHNUS,

CTPYKTYpHpOBaTh HWH(OpPMAIUIO, MPEACTABIATh €€ B pa3IuvHbIX (opMax,
WTIOCTPUPOBATh rpaduyecKi;

OIICHUBATH HaJIEKHOCTD uHpopManuu 1o CaMOCTOSITEIILHO
c(hopMyIUpPOBAHHBIM KPUTEPUSIM.

KoMMyHuKAaTMBHBbIE YHUBEPCAJIbHbIE YUeOHbIe TelCcTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHu OOIIECHMsI, SICHO, TOYHO, I'PAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3ajayu,
KOMMEHTHUPOBATh MOJIYYEHHBIN Pe3yJbTaT;

B XO0Jle OOCYXXJICHHS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aadd, BBICKA3bIBaTh WJCH, HAIICIICHHBIE Ha TIOUCK
pEILIeHUs, COMOCTABIATh CBOU CYXKJICHHUSA C CYXICHUSIMU APYTMX YYaCTHUKOB
Jyajora, oOHapy>KUBaTh pPa3jIM4YHe M CXOACTBO IO3MIIMNA, B KOPPEKTHOH (opme
bopMynMpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yJAbTaThl PEIICHUS 3a/a4u, SKCIEPUMEHTA, UCCIICIOBAHMUSI,
MIPOEKTa, CAMOCTOSTENBHO BHIOWpATh (GOpMaT BBICTYIUICHHS C YYE€TOM 3ajad
MIPE3CHTAIIUA U OCOOCHHOCTEH ayTUTOPUH.

PerynsiTuBHBIE YHHBepcaJbHbIe yUeOHbIE JeiiCTBUSA
Camoopranuszaumus:



COCTAaBJIATh IUIaH, aJTOPUTM PEILIEHUs 3aJauu, BBIOMpaATh CIOCOO pelIeHus ¢
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ Y4ETOM HOBOM HH(OpMAIUK.

CaMOKOHTPO./Ib, SMOLMOHAJIbHBII UHTEJIEKT:

BIAJIETh  HABbIKAMU  [IO3HABATENbHOM  pedrexkcuu  Kak  OCO3HaHMS
COBEpIIAEMBIX JAEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTaTOB, BIAJETh
cnoco0aMM CaMOMNPOBEPKHU, CAMOKOHTPOJIA Ipollecca M pe3yibTara perieHus
MaTeMaTU4ECKOM 3a1a4H;

OpeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPHU PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBHI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, IaHHBIX,
HalIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBHIM, OOBSICHATH MPUIHHBI
JOCTIKEHUS] WM HEAOCTHKEHHS PE3yIbTaTOB ACSITEIbHOCTH, HAXOAUTHh OIIHUOKY,
JlaBaTh OILIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEILHOCTD:

IOHMMaTh U HWCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJbHOU
paboTel TpU pemieHWH Yy4eOHBIX 3agad, MNPUHUMATh I[eIb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM paboOThl, paclpeneisiTh
BUJIBI PabOT, TOTOBApUBATHCS, 0OCYKIATh MPOIIECC U PE3yJIbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B IPyNMHOBBIX (popmax paboThl (0O0CyxkAeHUs, OOMEH MHEHU,
«MO3TOBBI€ IITYPMBD» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C JPYTUMHU WICHAMU KOMaH/bI, OLIEHUBATh KAY€CTBO CBOETO BKJIAJIa
B OOmMIl MNpPOAYKT MO KpUTEpUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATbBI

K xoniry 10 ki1acca oOyyaromuiicss HayuuTCs:

cBOOOTHO OMEPUPOBATH MOHATHIMH: Tpad, TUIOCKHUM rpad, CBA3HBIN Tpad,
nyTh B Tpade, Imemnb, UK, JEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIYyYaHOTO
AKCIIEPUMEHTA;

CBOOOZHO OINEpUPOBATh MOHATUSAMU: CIYYaHBIA HKCIEPUMEHT (OIBIT),
CIy4ailHO€ COOBITHE, DJIEMEHTApHOE CIydailHOe COObITHE (DJIEMEHTAPHBIA MCXON)
CIIy4allHOTO  OIbITa, HAXOAWTh BEPOSATHOCTH COOBITMA B  OMBITAX C
PAaBHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOIUTh U (OPMYIUPOBATH COOBITHUS: MepecedeHnue, 00beIMHEHUE TaHHbIX
cOoOBbITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, HCIOJb30BaTh JUArPaMMBbl
Dilniepa, KOOPAMHATHYIO MPSAMYIO ISl pELICHUs 3ajad, MoJIb30BaThCs (hopmymnoit
CIIOKEHHS BEPOSTHOCTEH JJI1 BEPOSITHOCTEH JIByX U TPEX CIyYalHBIX COOBITUN;



ONEPUPOBATH  MOHATUSAMM: YCIOBHasl  BEPOSATHOCTB, YMHOKEHUE
BEPOATHOCTEW, HE3aBUCHUMBIE COOBITHS, JAEPEBO CIyYalHOrO H3KCIEPUMEHTA,
HAXOJIUTh BEPOSTHOCTU COOBITHI C TNOMOUIBIO MpaBWjia YMHOXXEHHUs, JepeBa
CIIy4aifHOTO OTIBbITA, HCIIONB30BaTh (POpPMyNTy MOIHOM BEPOSTHOCTH, (HOPMYITY
Baiteca npu pemenun 3a1a4, onpenesaTh HE3aBUCUMOCTh COOBITUH 1O opMysie U
10 OpraHU3aluy CIyYaitHOTO SKCIIEPUMEHTA;

OPUMEHSATh HW3y4YeHHbIE KOMOMHATOpHbIE (OpMYNBI [JIsi MEepEeYUCIICHUS
AJIEMEHTOB MHOXKECTB, AJIEMEHTAPHBIX COOBITUH CIIy4YallHOrO OMbITA, PELIEHUs
3a/1a4 110 TEOPUH BEPOATHOCTEM;

CBOOOZHO  OMEpUpPOBATh TMOHATHUAMH: OWHAPHBIM  CIyYalHBIA  OIBIT
(ucmipiTaHuE), yCleX M Heylaya, He3aBHUCHUMBIE HCIIBITAHUS, CEPHUS UCIBITAHUM,
HAXOJIUTh BEPOATHOCTU COOBITHI: B CEPUM HMCHBITAHWM 10 MEPBOro ycrexa, B
CepuU HCHBITaHUW bepHyIu, B OMBITE, CBA3aHHOM CO CIy4YallHBIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CcBOOOJIHO OIEpUpPOBaTh MOHATUSIMU: ClIydailHas BeJIWYUHA, paclpeieieHUe
BEpPOATHOCTEW, JuarpaMMa pachnpeneieHusi, OuHapHas cllydaiiHas BeJlW4HuHa,
reOMEeTPUYECKOe, OMHOMHUAIBHOE pacipeieiICHUE;

ONEPUPOBATH TOHATUSMH: COBMECTHOE pPaCHpPEACIICHUE NBYX CIyYalHBIX
BEJIMYMH, HCIIOJB30BaTh TAOIUIly COBMECTHOTO PACIpEIENICHUs ABYX CIy4YalHBIX
BEJIMYMH [JI BBIJICIICHUS PACHPEIEICHUS KaXI0il BEJIMYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOJAHO  ONEPUPOBATH  MOHATHEM
MaTeMaTUYeCKOTr0 OKUIAHUS CIy4yalHOUN BEJMYUHBI (pacrpeaesieHus ), IPUMEHSTh
CBOMCTBA MATE€MATHYECKOTO OXHJIAHWS TIIPU PEIICHUM 337a4, BBIYUCITH
MaTeMaTH4eCcKoe OXHJAaHue OMHOMHUAIBHOIO U T€OMETPUUECKOTO paclpeieeHH;
CBOOOZHO OMEPUPOBATH TMOHSATUSMU: JUCIEPCUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4alHOU BEJIWYUHBI, NPUMEHATH CBOMCTBA JUCIIEPCUM CIy4YalHOU BEJIMYHUHBI
(pactipenenenusi) NpU PEIICHUM 3a7ad, BBIYUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO M OMHOMHUAIILHOTO paclpeaeIeHH.

K xoniy 11 kiacca oOydJaronuiicss Hay4uTCs:

BBIYHCIIATH BHIOOPOYHBIE XapAaKTEPUCTUKH MO JAHHOW BHIOOPKE U OLICHUBATh
XapaKTepUCTUKU TEHEpPaJbHOM COBOKYMHOCTM JAHHBIX 1O BBIOOPOYHBIM
xapakrepucTukaMm. OLEHHUBATH BEPOATHOCTU COOBITUH WM MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTESBI, ITOJIb3YACh U3YUYEHHBIMU PACIIPEACIICHUSAMHY;

NPUBOAWTH  NOPUMEPHl  3aj1a4y, NOPUBOAAIIMX K  IOKa3aTeIbHOMY
paclpeneneHuto, 3ajaady, MOPUBOMIIIMX K HOPMAJIbHOMY  pacClpeleeHUIO.
OnepupoBaTh MOHATUSAMHU: (PYHKIUS IUJIOTHOCTH BEPOSITHOCTH MOKA3aTEIbHOTO
pacnpeneneHus, QyHKIMS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO PACIPEIEIICHHS,
(GyHKUIMS TIJIOTHOCTM UM CBOMCTBA HOPMAJIBHOIO pPAaclpeieeHUs ;0NpeiesaTh
K03 OUITMEHT TUHEHHON KOPPEIAINH, BEIOOPOUHBIN KOADPUITUEHT KOPPEIALIIH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

HaumeHoBaHMe pa3aesioB U TeM
NMPOrpaMMbl

OneMeHTHI Teopuu rpados

CrnyualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U
BEPOSITHOCTH COOBITUM

Onepauny HaJg MHOXKECTBaMU U
coObITusIMH. CI0)KEHUE U YMHOXKEHUE
BEPOATHOCTEN. YCIIOBHAs BEPOATHOCTb.
HesaBucumblie coObITHs

OneMeHTbl KOMOUHATOPUKU

Cepuu nocinenoBaTeNbHbIX UCIIBITAHUH.
Ucnpiranus bepnynnu. CnyyaiiHbiii BBIOOp
13 KOHEYHOW COBOKYMMHOCTH

Criyualinple BEJIMUNHBI U pacTIpeieIcHUs

OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KoanyecTBo 4acoB

Bcero

14
34

KoHTpoJbHBI
e pabdoTbI

IIpakTnueckun
e padoThbI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBare/ibHbIE

pecypcbl



11 KUIACC

HaumeHoBaHue pa3iesoB U TeM
NMporpamMmblI

Ne i/

3aKoH OOJBIINX YHCET
DIJIEeMEHTBI MaTEMaTHYECKON CTATHCTUKU

HenpepriBHbIE CiTydaiiHbIe BETUYHMHBI
(pacmpenenenus), moka3areabHOE U
HOPMAaJIbHOE pacipeieeHus

Pacnpenenenue Ilyaccona
CBs3p MEXIYy CIy4allHBIMU BEIMUNHAMU

O0001IEHNE U cUCTEMATU3AIINA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanuyecTBo 4yacoB

Bcero

11

KoHTpoJbHBI
e padoThbI

IpakTnuecku
e padoTbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcbl






INIOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosnuecTBo yacoB i DJIeKTPOHHBbIE
ara
nuppoBbIE
Ne ni/m Tema ypoka KOHTPOJILHBI IpakTHyecku H3yYeHH
Bcero o0pa3oBare/ibHbI
e padoTbI e padoThbI f
e pecypchbl
I'pad, cBsa3ublil rpad, npencraBieHue 1
3aJa4M ¢ IOMOIIbIO rpada
CreneHsb (BaJIeHTHOCTb) BepIIUHEL. [1yTh |
B rpade. Llenu v Kb
I'pader Ha mmockocTH. JlepeBo )

CIIy4alHOTI'O 3KCIIEPUMEHTA

CrydaitHble SKCIIEPUMEHTHI (OTIBIThI) U
ClTydaiiHble COOBITHS. DJIeMEHTapHBIC 1
COOBITHS (MCXOIBI)

BeposiTHOCTB ci1ydyallHOTO COOBITHSI.
BepositTHocTH COOBITHH B OTIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMH

BeposiTHOCTB CITy9aiiHOTO COOBITHS.
BepositTHocTH COOBITHH B OTIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMU

[Tepeceuenue, 0ObeAMHEHNE MHOXKECTB
¥ COOBITHIA, IPOTUBOTIOIOKHBIE
coObITus. PopMyIa CI0KEHUS
BEPOSITHOCTEM



10

11

12

13

14

15

16

17

18

19

VYcnoBHas BEPOSITHOCTb. YMHOXKEHHE
BeposTHOCTEN. DOpMyIa yCIOBHOU
BEPOSITHOCTH

VYcnoBHast BEPOSITHOCTh. YMHOKEHHE
BepoATHOCTEN. DOpMyIIa yCIOBHOU
BEPOSTHOCTH

dopmyra NOJHOW BEPOATHOCTH

®opmyna baiteca. HezaBucumsie
COOBITHS

KoM0OuHaTOpHOE MPaBUIIO YMHOXKEHHUS.
IlepecranoBku u pakTopuan

Yucno coueranuii. TpeyronbHUK
[Tackans

®opmyna 6maoma HeroToHa

KontponbHas padota Nel: "I'padsrl,
BEPOSITHOCTH, MHO)KECTBA,
KOMOMHATOpuKa"

bunapHbIii Cy4aliHBIN OIBIT
(ucmpITaHME), yCIEX U HEyAaya.
HeszaBucumsie ncnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUN 710 IEPBOTO
ycnexa

Cepust HE3aBUCUMBIX UCIIBITAHUHN 10
MIEpPBOTO ycrexa

Cepust HE3aBUCUMBIX UCIIBITAHUI
bepnynnn

Cry4aifHbIid BBIOOp M3 KOHEYHOU
COBOKYITHOCTH



20

21

22

23

24

25

26

27

28

29

[IpakTnueckas pabora c
HCIIOJIB30BAHUEM J3JICKTPOHHBIX Ta6J'II/IH

Crnyuaiinas BennuuHa. Pacnipenenenue
BepoATHOCTEN. [[narpamma
pacnpeseienus

Onepainuu HaJl CIy4YailHBIMU
BenuunHamu. [Ipumepsl pacnpeneneHui.
bunapnas ciryyaiiHas Ben1u4uHa

['eomeTpuueckoe pacnpeeneHue.
bunomuanbHOE pacnpeneneHue

Maremarnueckoe 0KHIAHUE CIYyYANHON
BenuurHbL. COBMECTHOE pacrlpesiesieHne
JIBYX CITy4alHBIX BEJIMYUH

HeszaBucumblie ciayyaliHble BETUYHHBI.
CBolicTBa MaTeMaTUYECKOTO OKUIAHMS.
Maremarudeckoe OXHuJaaHne OMHAPHOM
CIIy4ailHOM BEJIMYUHBI
MaremaTnueckoe 0XKUIaHHUE
TreOMETPUYECKOTO U OMHOMHAILHOTO
pacpeneneHun

Jucnepcus u cTaHAapTHOE OTKIIOHEHUE
Jucniepcust OMHApHOM ciydaiHOM
BeMUnHbL. CBOMCTBA IUCIIEPCUH
Maremarnueckoe oXugaHue
IIPOU3BEACHUS U JUCTIEPCHS CYMMBI
HE3aBUCUMBIX CITyYalHbIX BEJIMYHUH



30

31

32

33

34

Jucnepcust OMHOMHAJIBHOTO
pacnpenenenus. [Ipakruueckas padota ¢
UCIIOJIb30BaHUEM SJIEKTPOHHBIX TaOJIHUIL
Jucnepcus u cTaHAapTHOE OTKIIOHEHHUE
TeOMETPUYECKOTO paclpeeeHus. .
[IpakTnueckas pabora c
HCTIOTH30BAHUEM AJIEKTPOHHBIX TaOIHI]
O06o0011eHNe U cucTeMaTH3alMs 3HaHUH
KonTponsnas padora Ne2: "Hcnbitanus
bepnymm. CiaydailHple BETUYUHBI U
pacnpeneneHus"

O0001IeHYE U CUCTEMATHU3ALUA 3HAHUN

OBILEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34



11 KUIACC

KosuvecTBo yacoB DJIeKTPOHHbIE
Jara
Ne undpoBbie
Tema ypoka KoHTpo/1bHBI IpakTnyecku H3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbI
e padoThI e padoThI A
e pecypchl

HepasenctBo YeOrimena. Teopema
Yeooimena. Teopema bepuymu. 3akoH 1
OOJBIINX YUCET

Hepasenctso YeoOnimena. Teopema
Yeonimesa. Teopema beprymm. 3akon 1
OOJIBIIINX YHCETT

Hepasenctso YeoOnimena. Teopema
YeonrmeBa. Teopema beprymm. 3akoH 1
OOJBIITNX YUCETT

Br16opouHbIif METOA UCCIEeIOBAHMIA 1

[IpakTudeckas paboTa ¢ HCIIOIb30BaHUEM
AJIIEKTPOHHBIX TAOIHI]

I'enepasibHast COBOKYIIHOCTb U CIIydaiiHast

BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMH
xapakrepuctukamu. O1eHKa CpeTHero U 1
JUCTIEPCUU T€HEPAIbHON COBOKYTTHOCTH C
MTOMOIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

I'enepanpHast COBOKYIHOCTh U CITy4aiHast

BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMH
xapakTtepuctukamMu. O1eHKa CpeHEro U 1
JUCTIEPCUU T€HEPAIbHON COBOKYITHOCTH C
MTOMOTIBI0 BEIOOPOYHBIX XapaKTEPUCTUK



10

11

12

13

14

15

16

17

18

19

OneHuBaHue BEpOSITHOCTEN COOBITUI IO
BBIOOpKE

Craructuueckas runoresa. I[Ipoepka
MIPOCTEUIIINX TUIIOTE3 C TOMOILIBIO CBOWMCTB
M3YUYEHHBIX pacrpeacieHui
Craructuueckas runoresa. [Ipoepka
IPOCTEHIINX TUIIOTE3 C IIOMOLIBIO CBOMCTB
M3yYEHHBIX pPaCIpeneIcHUN
[IpakTnueckas paboTa ¢ UCIOIb30BAHUEM
AIIEKTPOHHBIX TaOIHI]

[IpuMepsl HEPEpBIBHBIX CIIy4YalHbIX
BenuuuH. OyHKIMS IUIOTHOCTH
BEPOSATHOCTH

PaBromepHoOe pacnipenenenue. [Ipumepsl
3a/1a4, IPUBOAAIIUX K IT0KA3aTEIbHOMY U K
HOPMAaJIbHOMY paclpeAeieHUusIM

@DyHKIMS ITIOTHOCTH BEPOATHOCTH
II0KA3aTEJIbHOTO PacIpenciICHUs

@yHKIMS ITIOTHOCTH BEPOSITHOCTU
HOPMAJIBHOTO PACTIPEAECICHUS
[TocnenoBarenbHOCTh OQUHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
IpUBOJALLEH K pacupenenenuto [Iyaccona
[TpaxkTrueckas paboTa ¢ UCIOIb30BaHUEM
NIEKTPOHHBIX TaOIHIL

KoBapuanus AByX ciay4yailHbIX BEJIMYHH.
Koappumment xoppensuuu

CoBMecCTHEBIC Ha6J'IIO,I[CHI/IH ABYX BCIIMYHH



20

21

22

23

24

25

26

27

28

29

30

31

32

Br16opounslit k03 puLneHT Koppensuun

Paznnune MeX 1y JIMHEWHOU CBA3BIO U
IIPUYUHHO-CIICACTBEHHOU CBS3bIO

JIuneiinas perpeccus

[IpakTuueckas paboTa ¢ HCIOIb30BaHUEM
AIIEKTPOHHBIX TAOIHIT

[IpencraBieHue TaHHBIX C TTOMOIIBIO
TaOJIMII U TUarpaMM, orrcaTeabHas
CTaTUCTHKA

OMBITHI ¢ pAaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMUA COOBITUSIMHU

Brruncnenue BeposiTHOCTEH cOOBITHI C
pUMeHeHHEM Gopmya

Brruncnenue BepoATHOCTEH COOBITHIA C
npUMEHEeHHEM TpadudecKuX METOOB:
KOOpJIUHATHAs MpsiMasi, 1EPEeBo,
auarpamma Jiiepa

CrnyualiHble BEJIMUUHBI U paclpeieeHus

Maremarnueckoe 0KMIAHUE CIYy4aHON
BCIIMYUHBI

Maremarndeckoe OKHIaHUE CIyYaHON
BEJIUUMHEBI

KontponbsHas padora: "BeposTHOCTh
cTarucTuka"

Brruncienue BepoITHOCTEH COOBITHIA ¢
npuMeHeHueM (GopMyi 1 rpaduuecKux
METOJIOB



Boruncnenue BeposiTHOCTEN COOBITHI ©
33 npuMeHeHueM GopMya U rpaduuecKkux
METOZIOB

CrnyualiHble BEJIMUMHBI U paclpeieeHus.
34 MaremaTndeckoe 0KUIAHUE CITy9aiiHOU
BEJIMYUHBI

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

34






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KITACC

Kox
MpoBePsIeMOro
pe3yJabTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KUIACC

Kon
NPoBEPSIEMOT0
pe3yJabrara

5

5.1

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAaThl 0CBOCHHSI OCHOBHOI
o0pa3oBaTeJbHOI MPOrPaMMBbI CPEIHEro 0011Iero 00pa3oBaHusI

Teopust BEpoATHOCTEH U CTATUCTUKA
Uutarh ¥ CTPOUTH TAOIUIIBI M THATPAMMBI

OnepupoBarth  MOHATUSAMHU:  CpeaHee  apu(METHYEeCKoe,  MeJHaHa,
HauOoJbllIee, HAUMEHbIIEE 3HAUEHUE, pa3MaxX MacCHUBA YUCIIOBBIX TAHHBIX

OnepupoBarh MOHATHUSAMH: CIYYaHHBIM IKCIIEPUMEHT (OMBIT) U CIIy4ailHOE
cOOBITHE, DJEMEHTapHOE COOBITHE (PIIEMEHTApHBI MCXOM) CIIy4aiHOTO
OMbITa; HAXOAWUTh BEPOSTHOCTH B ONBITaX C PaBHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOTUTh M CPAaBHUBATH BEPOSITHOCTH COOBITUH B
W3YYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX

Haxogute u ¢dopmynmupoBaTh COOBITHS: TepecedeHue U OObEIUHCHHE
JTaHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE JIaHHOMY COOBITHIO;
MOJIb30BAThCsl JUarpaMmamu Diinepa U GopMyIioil coKeHHs BEpOSITHOCTEH
MIPH PEIICHUH 33724

OmnepupoBaTh MOHITHSAMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HAXOJIUTh BEPOATHOCTH C TMOMOIIbIO IMpaBWJIa YMHOXEHHS, C MOMOIIbIO
JiepeBa CIIy4ailHOTO OIbITa

[TpuMeHsSITh KOMOWHATOPHOE TIPABIIIO YMHOXKCHHUS [P PEIICHUN 3314

OnepupoBarh MOHATUSAMU: HCHBITAHUE, HE3ABUCHMBIC WCIIBITAHUS, CEPHs
UCTBITAaHUH, YCHEeX M Heyjauya; HaxOIUTh BEPOSTHOCTH COOBITUH B Cepuu
HE3aBUCHUMBIX HCIBITAHUM 10 IEPBOr0 YyCIEeXa, HAaXOAUTb BEPOATHOCTH
COOBITHI B cepuu UcTIbITaHui beprymnnu

OnepupoBaTh  MOHATHSMH:  CclydaliHas  BeJIMYMHA, paclpeneseHue
BEPOSATHOCTEMH, uarpaMma pacnpeesieHus

IIpoBepsieMble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI CpPeIHero 001ero 00pa3oBaHusA

Teopust BEpOSITHOCTEN U CTAaTUCTUKA

CpaBHuBaThH BEPOATHOCTH  3HAYCHWM  CIIy4dalHOM  BEJIMYMHBIIIO
pacIpeneneHnIo WK ¢ IOMOLIBIO TharpamMm
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OnepupoBaTh NOHATHEM MaTEMATUYECKOTO  OXHUJAAHUSA, IPUBOIAUTH
IIPUMEPBI TOTO, KaK NPUMEHSIETCS MaTeMaTH4YECKOE OKUIAHUE CIydYalHOU
BEJIMYMHBI, HAXOAWTh  MAaTEMaTHMYECKOE OXUJAaHWE 10  JaHHOMY
pacnpeneneHuIo

HmeTs mpeacTaBIeHue O 3aKOHE OOJIBIINX YUCEI

HNmeTh npeacCTaBJICHHUC O HOPMAJIbHOM PACIIPCACICHHN



HHPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

10 KITACC
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6
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6.3
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6.7

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

TeOpI/IH BepOHTHOCTCﬁ U CTaTUCTHUKA

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabmuil U auarpamm. CpenHee apudMeTndeckoe,
MeauaHa, HauOoJblllee U HauMEHbIIee 3HAUYCHUS, pa3Max, IUCIEPCUs U CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cayyaiinble 3KCIIEPUMEHTHI (OTIBITHI) U CIy4aiHbIe COOBITHS. DIeMEHTapHbIE COOBITUS
(ucxonsl). BeposTHOCTH ciy4allHOTO cOObITHA. BIM30CTh YACTOTHIM BEPOSTHOCTH
coObiTHil. Criy4aiflHble ONBITBI C PaBHOBO3MOXXHBIMH 3JI€MEHTApHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHI B ONTBITAXC PAaBHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITHAMU
Onepanuu  Hajx COOBITHSMU: IlepeceueHue, OObeAMHEHHE, MPOTUBOIOIOKHBIE
coObITHs. Inarpammsl Ditnepa. @opMysia CI0KEHHs BEPOSTHOCTEH

VYcioBHAasT ~ BEpOSATHOCTh.  YMHOXKEHHE  BEpOSATHOCTEH.  JlepeBo  ciydailHOTro
akcriepuMenTa. @opmyria moJiHON BepoaTHOCTH. He3aBucumbie coObITHS
KombOunatopnoe mnpaBmio ymHOxeHHs. [lepecranoBku u  (akropuan. Yucno
coueranuil. Tpeyronpauk [lackans. ®opmyna 6mHoma HeroToHa

bunapupIii ciy4aliHBIM ONBIT (MCTBITAHWE), yCHeX W Heymaada. HeszaBUCUMBIC
ucnelTanua. Cepusi HE3aBUCHMBIX HMCHBITaHMH 10 mepBoro ycmexa. Cepus
HE3aBUCHMBIX UCIIbITaHUN bepHyum

CrnyuaitHas BenuuuHa. Pacnpenenenue BeposiTHOCTel. [[narpamma pacripeneneHus.
[Ipumeps! pacnpeniesieHnit, B TOM YHCIIe FeOMETPUYECKOer OMHOMHUATIBLHOE

11 KJIACC

Kon

5.1

52

IIpoBepsieMblii 3JIEeMEHT COAEPKAHMS

Teopust BEpOSITHOCTEN U CTAaTUCTUKA

UucnoBble XapaKTEPUCTUKH CIIyYaWHBIX BEJIMYMH: MAaTEMATHUYECKOE OXKHUJIAHUE,
JIUCTIEPCUS. U CTaHAAPTHOE OTKJIOHEHUe. [Ipumepsl NpUMEHEHUs MaTeMaTH4eCKOro
OKHMJaHUsA, B TOM 4YHUCJIE B 3aJadax M3 IIOBCEIHEBHOM XW3HM. MaremaTudeckoe
OXKUJaHWE OWHAPHOW CIIyYalHOW BEIMYMHBI. MaTeMaTHIecKOoe OXHUIAHUE CYMMBI
CIIy4alHbIX BEIWYMH. MaTreMaTH4eCcKoe OKHJAHNE U TUCIIEPCUS TEOMETPUIECKOTO U
OMHOMUAIBHOTO pacIpeleIeHU

3akoH OONBIIMX YHUCENl U €ro pojib B HaykKe, MpUpoae u oluiecTBe. BriOOpoUHBIii
METOJI UCCIIEI0BAHUN



IIpumMepsl  HENpPEpBIBHBIX  CIy4alHbIX BeauyuH. [loHATME 0 IIOTHOCTH
5.3 pacnpenenenus. 3aJa4u, NPUBOIAIIME K HOPMAJIbHOMY pacnpenenenuto. [louarue o
HOPMAaJIbHOM pacIpeesICHUN



IPOBEPAEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOGoBaHUS

IIpoBepsiembie TPeOGOBaHNS K MPEAMETHBIM Pe3yibTaTaM OCBOEHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbI CpeHEro 001Iero
oOpa3oBaHus

BnageHnue MeromamMu J0Ka3arelbCTB, AJTOPUTMaMU pPEILIEHUS 3a]ad;
yMeHue (opMynMpoBaTb U ONEPUPOBATh MOHITUAMHU: OIpEIEIICHHE,
aKCuoMa, TeOpeMa, CJEICTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHNPOBATh
o0paTHOE M TMPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIONb30BaTh METOJl MAaTeMaTHYECKOW HMHIYKIHH;
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKJICHUS MPU PELICHUHU 3a7ad, OLICHUBATh
JOTMYECKY0  IPaBUIBHOCTb  pAacCyKICHUH; YMEHHME OIEepUpOBaThH
HNOHSTUSAMM: MHOYKECTBO, IOJMHOXECTBO, ONE€pallMM HaJ MHOKECTBAaMU;
YMEHHUE UCII0Ib30BATh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisi OIMCaHus
peanbHbIX MPOLECCOB U SIBICHUN M NPU PELICHUU 3a]ad, B TOM YUCIIE U3
JIpYyruX ydeOHBIX IpPEeIMETOB; YMEHHE ONEpUpOBATh MOHATUSAMU: rpad,
CBSI3HBIA Tpad, nepeBo, IUKI, rpad Ha IUIOCKOCTH; YMEHHUE 33a/1aBaTh U
ONnMChIBaTh Tpadbl pa3IMYHBIMM CHOCOOAMH; MCIIONIb30BaTh Ipadbl Mpu

pemicHun 3a4a4

VYMeHue omnepupoBaTh MOHATHUSAMHU: HATYpaJbHOE YHUCIO, LEN0e YHCIIO,
CTENEHb C LEJbIM MOKa3areiaeM, KOpeHb HaTypaJlbHOM CTENeHH, CTENEeHb C
palMOHANBHBIM TOKA3aTeNIeM, CTENeHb C JICHCTBUTENBbHBIM MOKa3aTeseM,
JorapuM dYHcia, CUHYC, KOCHHYC M TaHTEHC IPOW3BOJILHOTO YHCIA,
OCTAaTOK IO MOAYJI0, PALMOHAJIBHOE YHCIO, HUPPALHOHAIBHOE YHCIIO,
MHOYKECTBA HATypaJIbHbIX, LEJbIX, PAlUOHAJIBHBIX, JEHCTBUTEIIBHBIX
YHCes; YMEHUE UCIOJIb30BaTh MPU3HAKHU EIMMOCTH, HAUMEHBIINN 001t
JenuTelb W HauMeHbllee oOmiee KpaTrHoe, aiaroput™M EBkiupa npu
pelIeHnH 3aja4; 3HAKOMCTBO C Pa3JIMYHBIMM MO3UIMOHHBIMU CHCTEMaMH
CUMCJICHMSI; YMEHHE BBIMOIHSTH BHIYMCIEHUE 3HAYEHUH U ITpeoOpa3oBaHus
BBIp@XEHUI cO  cTemeHsMH W Jorapupmamu, IpeoOpa3oBaHUsA
JIpOOHO-PALIMOHANIBHBIX BBIPAXKEHUN; YMEHHE OIEPUPOBATh INOHATHUAMU:

IoCacao0BaTrCiIIbHOCTD, apI/I(bMCTI/I‘leCKaH nporpeccusa, IreoMCTPHUYCCKAA



mporpeccus, OECKOHEYHO YOBIBarOIasi TE€OMETPUYECKas MPOTPECCHs;
yMEHUE 3aJaBaTh IOCJEIOBAaTEIbHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATH MOHITHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIa, MOIAYJIb M apryMEHT
KOMIUIEKCHOTO  4YHCIIa, dopmMa  3amMcH  KOMIUIEKCHBIX  YHCEN
(reoMeTpuueckasi, TpPUTOHOMETpHYEcKass U anrebpaumdeckas); yMeTh
MPOU3BOANTE apH(PMETHUECKHE ICHCTBHUS C KOMIUICKCHBIMHA YHCIIAMU;
MPUBOAMUTH MPUMEPHI HCIIOIb30BaHUS KOMIUIEKCHBIX YHCEI; OMEpPUpPOBATh
MOHATUSAMM:  MaTpuna 2xX2 u  3X3, omnpeneiauTeNb  MaTPHIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACTINUTCIIA

VYMeHue onepupoBaTh MNOHATHAMM: PALMOHAIBHBIC, HPpPAlUOHAJIBHBIC,
MIOKa3aTeNIbHbIe, CTENEHHBIC, JIOTapu(PMUUYECKUE, TPUTOHOMETPHUYECKUE
YpPaBHEHHsS W HEPABEHCTBA, WUX CHCTEMBbl, YMEHHE OIEPHPOBATH
HNOHATUSAMH: TOXJECTBO, TOXKICCTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH U HEPABEHCTB, PAaBHOCWJIBHOCTH
YpPaBHEHUH, HEPAaBEHCTB W CHUCTEM; YMEHHUE pellaTb YpaBHEHUS,
HEPABEHCTBA U CHCTEMBbI C IIOMOIUBIO pPa3JIM4YHBIX NPUEMOB; pelIaTh
YpaBHEHHs, HEpPaBEHCTBA M CHCTEMbl C IapaMeTpOM; IPHUMEHSTH
YPaBHEHHs, HEPAaBEHCTBA, MX CHCTEMBI JJI PELICHHs MaTeMaTHYeCKHX

3aj1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JacTel HAyKH U peabHOM KU3HU

YMeHue omnepupoBaTbh TMOHATHUAMHU: (QYHKLUS, UYETHOCTh (YHKIUH,
NEPUOANYHOCTh (QYHKIHMHM, OrPAaHUYEHHOCTh (PYHKLIHH, MOHOTOHHOCTH
byHKIMY, 3KCTpeMyM (yHKIMH, HauOoJblllee M HaMMEHbIIee 3HAaYCHUs
(GYHKIMM Ha MPOMEXYTKE, HempepbiBHAs (DYyHKIUS, aCUMITOTHI rpaduxa
GbyHKIMYU, TiepBas U BTOpas MPOM3BOAHAS (YHKLUHU, FEOMETPHUECKUN U
¢u3nyeckuil CMBICJI TIPOM3BOJHOW, IMEpPBOOOpa3Has, OMPEesIEHHBIH
MHTErpaj; yMEHUE HAXOJUTh AaCUMITOTHl rpaduka (YHKIHUU; yMEHHE
BBIUUCIISATH MPOU3BOJIHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
GbyHKUMI, HAaXOOUTh YypaBHEHHE KacaTeldbHOH K rpaduky (GyHKUIUY;
YMEHHE HaXOAUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX (QYHKLUUN; yMEHUE
UCTOJIb30BaTh TPOU3BOIHYIO JJIsl HUCCleNoBaHUs (DYyHKIMHA, HAXOAUTh
HauOONbIINE M HAUMEHbIIWE 3HAYEHUS (QYHKIMHA; CTPOUTH Tpapuku
MHOIOWIEHOB C HCIIOJIb30BAaHUEM ammapara MaTeMaTU4YECKOrO aHaJu3a;
IPUMEHSATh IPOU3BOAHYIO JJII HAXOXACHHUS HAWIYYILEro perieHus B
IPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKUX M (PU3MUECKUX

3a/1a4ax; HAXOAWTh TUIOMIAJAN W O0BbEMBI (PUTYp C MOMOIIBIO HWHTErpalia;



MNPUBOAWUTE MPHUMEPBI MATEMATHUYCCKOIO MOACIHMPOBAHUA C IMOMOMIBIO

T depeHIMaIbHbIX YpaBHEHUN

YMeHue ornepupoBarh MOHIATHAMU: Tpaduk GyHKIMH, oOpaTHas QyHKIIHS,
KoMno3unusi (yHKIMH, nuHEHHas (QYHKOWS, KBaapaTHuHass (QyHKIHA,
panuoHanbHas (QYHKIHS, CTeTNeHHas (QYHKIHUS, TPUTOHOMETPHUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKUWH, TOKa3aTeabHas U
aorapupmuueckast (QYHKIUH; yMEHHE CTPOUTHh TpaduKd H3y4EeHHBIX
(byHKIMI, BBITOTHATH MTpeodpa3zoBanHus rpadukoB (GyHKIHIA, HCTIONB30BATh
rpaduKy I U3y4EHUs IPOLIECCOB U 3aBUCUMOCTEH, NIPU PEIICHNH 33134
U3 JAPYrHX y4eOHBIX MPEIMETOB M 33134 U3 PeajbHOM JKU3HU; BBIPAXKATh
(dopMynamMu 3aBUCHMOCTH MEXKIY BEIWYMHAMM; MCIOIb30BaTh CBOWCTBA U
rpaduKu (QYHKIUH [UIS pelieHus ypaBHEHHI, HEpaBEHCTB W 33734 C
napaMeTpamMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOMKECTBa

pELIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/aud pPa3HbIX THUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M 4YacTH, HA JBM)KEHHE, PabOTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJOTH, 33/a4d U3 OONACTH YNpPABICHUS JUYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTaBJIATh BBIPAXKEHHUS, ypaBHEHHUS, HEPAaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 3a/laud, HCCIIEOBATh IIOJYyUYEHHOE pEIICHUE U
OLICHMBATh MPaBIOMNOAOOHOCTh PpE3YJIbTaToOB; YMEHHE MOJEINPOBAThH
peanbHbIlE CHUTyallUM Ha SI3bIKE MAaTeMaTWKH; COCTaBIATh BBIPAXKCHMS,
ypaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aa4H, UCCIIEeI0BaTh
IOCTPOEHHBIE ~ MOJIEMM C  HCHOJb30BAaHUEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH MOJYYECHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATHUSMHU: CpeaHee aphuPMEeTHIeCKOoe, MeauaHa,
HauOoJbIlIee U HaUMEHBIIIee 3HAUEHUS, pa3Max, AUCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE H3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOpMAIUIO, MIPEICTABICHHYIO B TabnHIaxX, HA AUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pPeajbHBIX MPOIECCOB U SIBICHUMN; MPEICTABIAThH
uHGOPMAIIMIO C TOMOIIBI0 Ta0mull M JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYECKHE JaHHBIC, B TOM YHCIE C TMPUMEHEHHUEM TrpaduyecKux
METOZIOB M DJIEKTPOHHBIX CPEACTB; rpadyUyecKu UCCIEA0BaTh COBMECTHBIC

HAOJIIOIEHNUS C TIOMOILBIO JUarpaMM pacCeMBaHUs U IMHEHHON perpeccuu

YMeHue onepupoBarb IOHATHUAMM: CIYy4YaWHBIA ONBIT W CIIy4dalHOE

CO6BITI/IC, BEPOATHOCTH CJ'Iy‘IﬂfIHOFO CO6BITI/I$I; YMCHHUE BBIYHCIIATH
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BEPOSATHOCTh C MCIIOJIb30BAHUEM TIpapUueCKUX METO/0B; MPUMEHSTh
(bopMynBl CIIOXKEHHS M YMHOXEHHS BEpOATHOCTEH, (opMylly MOTHOMN
BEpOsATHOCTH, (hopmyny bepHymin, koMOMHaTOpHBIE (PAKTHI U (POPMYIIBI;
OLIGHUBAaTh BEPOATHOCTU peATbHbIX COOBITHI; yMEHHE ONepUupoBaTh
MNOHATUSMM: CiIydailHass BeJIMYMHA, pacHpeiesieHue BEpOSTHOCTEH,
MaTeMaTu4yeckoe OXUIaHWEe, IUCHepCHsi M CTaHAAPTHOE OTKJIOHEHHE
Clly4ailHOM  BelIMYWHBL, (QYHKIUM paclpeleNeHus U IUIOTHOCTH
PaBHOMEPHOT0, TOKA3aTeIbHOTO U HOPMAJIBLHOIO pacIpelesieHHit; yMeHune
MCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHpPENCIICHUN JUIsl pEeLIeHUs 3a]1a4;
3HAKOMCTBO C TOHATHUSMU: 3aKOH OOJBIIMX YHCEJ, METObl BEIOOPOUYHBIX
UCCJIEJOBAHUN; YMEHHE TNPUBOAUTH MPUMEPHl TMPOSIBICHUS 3aKOHA
OONBIIMX 4YHMCET B HPUPOAHBIX U OOILECTBEHHBIX SBJICHUSAX; YMEHUE
ONepUpOBaTh MOHATHAMH: COUETAHUE, MEPECTAaHOBKA, YMCIIO COYETaHUH,
YUCIO  MEpPecTaHoBOK; OuHoM  HploTOHA; yMeHHME  NIPUMEHSTH
KOMOUHATOpHbIE (PaKThl U PACCYKICHUS AJIs PEIICHUs 33/a4; OLIEHUBATh
BEPOSITHOCTH pPEalIbHBIX COOBITUI; COCTaBIATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH IIOJYyYECHHBIN PE3YyIbTaT

YMeHue  omnepupoBarh  MOHATUSMH: TOYKA, MpsiMasi, I[JIOCKOCTh,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIHMUMHA YIVa, TUIOCKUNA yroj, IByTrpaHHbIN
yroJi, TPEXTPaHHBIN YroJ, CKpPEeIIMBAIOUIUECS NpsIMble, TapAIIEILHOCTh U
NEPIEeHIUKYIIPHOCTh TPSIMBIX M IUIOCKOCTEH, YTrojl MeXAy MPsIMBIMU,
yroil MeXIy TMpsSAMOM U IUIOCKOCTBIO, Yrojl MEXIYy IUIOCKOCTSIMU,
paccTositHue OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIy TNPSMBIMH,
PAcCTOSIHME MEXYy IUIOCKOCTSIMU; YMEHHE MCHOJIb30BaTh MpPH pPELICHUU
3a1a4 M3y4yeHHbIe (aKThl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTHYeCKHe
MOJIEIM C TIOMOIIBI0O T€OMETPUYECKUX TOHATUH M BEJIMYMH, penarh

CBA3aHHLIC C HUMU MPAKTUYCCKUC 3a1a9U

YMeHHue omnepupoBaTh MOHATHUSAMU: IUIOWAAL (UTYPBI, 00BEM (UTYPHI,
MHOTI'OI'pPaHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
KyO, mapaijenenumnea, MOpu3Ma, OHpamMuaa, (Qurypa M TOBEPXHOCTH
BpalieHusi, UWIUHAP, KOHYC, Imap, cdepa, Iwiom@anas cdepsl, IMI0maab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyca, HHIUHApPA, 00BEM KyOa,
IpAMOYTOJIBHOI0 IapauiCCiuieaa, IMUpaMubl, IPHU3MbI, LOUIXHIOpPA,
KOHyCa, IIapa, pa3BEPTKA TMOBEPXHOCTH, CEUEHHUS KOHyca W MHIIUHAPA,

napamjiCjbHbIC OCH HWJIM OCHOBAaHWIO, CCUCHHWEC 1Iapa, IIIOCKOCTD,
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Kacaromasics cdeppl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTb CEYEHHE
MHOTOTPAaHHUKA, M300pa’kaTh MHOTOTPAHHUKH, (QUTYPHl M MOBEPXHOCTH
BpalCHUs, UX CEYEHUS, B TOM YHCIIE C ITIOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSATHh CBOMCTBA T'€OMETPUYECKUX (PUTYp, CaMOCTOSITENHHO
(bopMyTUpOBaThH OTNpENeNeHUs] N3y4aeMbIX (HUTyp, BBIIBUTATh THIIOTE3BI O
CBOICTBaX M TMpHU3HAKaX TeOMETPUYECKuX (uryp, oOOCHOBBIBATH WU
OTpoBeprarb WX; YMEHHE NPOBOAWTH Kiaccuukanuioo ¢uryp 1o
pa3iIMyYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOIUMBIE TOTIOHUTEIbHBIC

MMOCTPOCHUS

YMeHue onepupoBaTh HOHSATHAMH: JBIKCHHE B  IPOCTPAHCTBE,
HapajuieNbHbI MEPeHOC, CHMMETPHsI Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHUE MOAOOWs, TMOMOOHBIE (QUTYpHI; yMEHUE
pacro3HaBaTth paBHbIE M TOJOOHBIC (UTYpbl, B TOM 4YHCIE B HPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh FEOMETPUYCCKUE OTHOLICHUS TIPU
pelICHHH 33/1a4; HAXOJUTh TI'COMETPHYCCKUE BEIUYUHBI ([UIMHA, YTOI,
IIoMIa b, 00BEM) MPH PEIICHUU 33/1a4 U3 APYTHX YYCOHBIX NMPEIMETOB U
U3 pPeaNbHON KU3HH, YMECHHUE BBIYUCISTH TCOMETPHUYCCKHE BEIUYHHEI
(uMHa, yroiu, IUIOmANb, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCIOJB3Ys
U3y4eHHbIe (OPMYNIBI U METOABI, B TOM YHCIE: IUIOIIAJb IMOBEPXHOCTH
NUpPaMU/IbI, TPU3MBI, KOHYyCa, IMIMHIPA, TUIOMAAb chepbl; 00bEM Kyba,
HPSIMOYTOJIFHOTO ~ MapaJuleNieNuIea, MUPaMUIbl, TMPU3MBI, IHIMHIDA,

KOHYca, I1apa; yMEHUE HaXOUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (PUTYD

YMenue ONCPpHUPOBATL MNOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpa Ha 4YHCIO, PA3JIOKCHHUC BCKTOpa IIO 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUEC, BCKTOPHOC IIPOHU3BCACHUC, YIOJI MCEXKIAY
BCKTOpaMH; YMCHHC HCIIOJIb30BATh BeKTopHBIﬁ n I(OOpI[I/IHaTHLIf/'I MCTO
IJI pCHICHUA TCOMCTPHUYCCKUX 3aad M 3aaa4 APpYyTUxX y‘I€6HI)IX npeamMeEToOB
YMmenue BI)I6I/IpaTI> HOI[XOI[HHII/Iﬁ MCTOA AJid pCIICHUA 3a]a4U, TIOHNUMAaHUC
SHAYMMOCTH MATEMAaTUKU B HU3YYCHHUU MPUPOAHBIX U O6H.[€CTB€HHBIX
npoucccoB u $IBJ'I€HI/II71; YMCHHUE PpacCllO3HABAThL IPOABJICHHUEC 3aKOHOB
MaTCMAaTUKU B UCKYCCTBC, YMCHHUC IIPUBOAUTH IPUMEPBI MATECMAaTUYCCKUX

OTKPBITUHA POCCUMCKOM U MUPOBOM MaTeMaTH4eCKON HayKH



INEPEYEHD JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA EI'D

IHO MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna v BIYUCICHUS
1.1 Harypanbable u nensle uncia. [Ipu3Haky JeIMMOCTH LETbIX YACET
12 Paumonansubie  yuciaa. OOBIKHOBEHHBIE U JIECATUYHBIC APOOHM, MPOICHTHI,
. 0eCKOHEUHbIE NTEPUOIUIECKHIE APOOH
13 Apudmernueckuil KOpeHb HaTypalbHOW creneHu. JleiicTBus ¢ apupMeTHIECKUMU
' KOPHSMH HAaTypaJIbHOW CTENEHU
14 Crenens ¢ nensM nokaszarenaeM. CTENEeHb ¢ pallMOHAIBHBIM NT0Ka3zareneM. CBoicTBa
' CTENEHU
L5 CuHyc, KOCHHYC M TAHI€HC YHUCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' ApPKTAaHI'€HC YHUCIOBOTO ApryMeHTa
1.6 Jlorapudm yucna. Jlecaruunbie 1 HATypaJIbHBIC JTOTapuPMBbI
JleictBuTenbHble  4yuciaa. ApudMETHYECKHE OIepandd C JIeWCTBUTEIbHBIMU
1.7 gyrcnamu. [IpuOmmxEHHbIe BRIYUCICHHS, TIPaBUIIa OKPYIJICHUS, IPUKUIIKA U OLCHKA
pe3yJibTara BbIYMCICHUN
1.8 [IpeobpazoBanue BoIpaKEHUN
1.9 KomnuiekcHbie uucna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 [{ensie u poOHO-palMOHATILHBIC YPaBHEHUS
2.2 HppannonaibHbIe ypaBHEHUS
2.3 TpuroHomeTpu4eCcKrue ypaBHEHUs
24 [ToxazarenbHbIe U TIorapu(PMUIECKHE yPAaBHEHHS
2.5 Lensle u 1poOHO-paliiOHaIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U TorapudmMuUecKre HepaBEHCTBA
2.8 TpuroHomeTpudecKknue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU
2.11 Marpuna cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpenenuTeslb MaTpULib
3 OyHKIUHN U TpapUKU



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2
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5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

@yHkuus, crnocoObl 3amanHus (yHkuuu. I'paduk ¢yHkuuu. B3zaumHo oOparHbie

¢ynkuuu. YétHbie u HeuéTHble QyHKIMH. [lepuognueckue QyHKINH

OO6nacte onpeneneHus W MHOXKECTBO 3HaueHWH QyHkinumn. Hymm ¢yHknum.
[IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumMymMbl U1 MUHMMYMBI QyHKIuM. HawOonbinee w HauMeHbliee 3HAYEHUE

(YHKIIMHM Ha TPOMEXKYTKE

CrenenHas (GyHKIMS C HaTypaJbHBIM M II€JIBIM TOKa3zareneM. EE cBolicTBa m

rpaduk. CBoiicTBa U TpaMK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GpyHKIMH, X CBOHCTBA U Tpa(UKH
[oka3arenbHas 1 norapupmMuueckas GyHKIUN, UX CBOWCTBA U TpaduKu

Toukn paspeiBa. Acumnrorel rpadukoB ¢yHkuuil. CpoiictBa  (yHKUUH,

HEIPEPHIBHBIX HA OTPE3KE
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMsI TOCIIEIOBATEILHOCTEH
ApudmeTrndeckas 1 reomeTpudeckas nporpeccun. @opmyria CI0KHBIX MTPOLIEHTOB
Hauana maremaruyeckoro aHanusa

[IpousBonnas pyHkiuu. [Ipon3BoaHbIC 37IeMEHTAPHBIX (DYHKIIHMA

[IpumeHneHre NTPOM3ZBOMHON K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTH U
OKCTPEMYMBEI. HaXO)KI[GHI/Ie HaI/I6OJII)HICFO U HAUMCHBIICTO 3HAYCHUA (b}/HKIII/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuTerpan

MHoOXecTBa 1 JIOTHKa

MHoXxecTBO, onepaiu HaJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTnucTUKA

OrnucarenpHas CTaTUCTUKA

BepositHOCTB

Komb6unaropuka

I'eomerpus

@urypsl Ha MIOCKOCTU

[TpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
MHororpaHHUKH

Tenma u NOBEPXHOCTU BpallCHUS

Koopaunatsl 1 BEKTOPBI
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