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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP M CTaTHCTHKA» YINIYOJIEHHOTO YpPOBHS
SBIISICTCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CpeHero oliiero oopazoBaHusi. Y 4eOHBIN Kypc
npeaHa3HavyeH it (GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBl U
IIOHUMAaHUs POJIM TEOPUHU BEPOSITHOCTEM KaK MAaTEMATHYECKOIO MHCTPYMEHTA IS
U3YyYEHHUs CIy4ailHbIX COOBITHI, BEMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTAaBICHUS OOydYalolUXcs O METOoJaxX HCCIEIOBaHUs
W3MEHYMBOTO MHpPA, PaA3BUBACTCAd IMOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MaTE€MaTUYeCKUX METOJOB IO3HAHUS KaK HEOTBEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PECHMUS.

Conmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 0O0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMM Ha BaXXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOILLIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHYECKUX MOJIETSAX, UCIOIb3yEMbIX
JUISL  ONMCaHUSl  AHTPONOMETPUYECKHX U JIeMOrpaUuUecKuX  BEJIUYHH,
NOTPENIHOCTE B pa3iMYHbIE POJia W3MEPEHHUSX, MIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CIIEHUAIBHOCTEN, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJb3YIOT amnmapaT
aHain3a OoNbIIMX JaHHBIX. LleHTpanbHYI0 uacTh y4eOHOTrO Kypca 3aHHMAaeT
oOCyXKJleHHE 3aKOHa OOJBIIMX YHuCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
MMEIOILIETO MaTeMaTHIECKYyI0 (hOpMalIU3aIHIO.

B coOTBETCTBMM ¢ YyKa3aHHbIMU LEISIMH B CTPYKType YYEOHOro Kypca
«BeposiTHOCT, M cTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJIEICHBI OCHOBHBIE
coaeprkaTenbHble JInHUU: «CiydaiiHble COOBITUSA U BEpOSITHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILINX YHCEI.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAMUMBIE JUIsl TOJHOLIEHHOIO OCBOEHUS
MaTepuajia JJaHHOTO y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KYpCOB.

Copepxxanne nuHuM «CroydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOM JjIs1 (DOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEKly 3HAYCHHUSAMH CIIy4aHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOU COIEPKATEIBHON
JVHUM 3aHUMAET N3YYEHHE F€OMETPUUECKOr0 U OMHOMHUAIBHOTO paclpeneIeHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM MU HOPMaJIbHBIM
pacrnpeneneHusIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIIy4YalHbBIMA BEJIMYMHAMUA U
pacmpesieieHus MU, aKIEHTUPYIOT BHUMaHHE OOy4yaloluXcs Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBIO HEMPEPBIBHBIX (yHKIHH. OCHOBHOE
BHUMAaHHUE YAENSAETCA MOKA3aTeIbHOMY U HOPMAIIbHOMY PacIpeAeIeHUsIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3Yy4YEHHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W OINHMCAHHE OSTOM CBSI3M C IOMOILBIO
kKod(ddummeHTa KOppesIMd W €ro BBIOOPOYHOTO aHajora. IJTH DJIEMEHTHI
COJIep>KaHMs pa3BUBAIOT TEMY «JlMarpaMMbl pacCEeMBaHU», H3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 0011ero o0pa3oBaHMsi, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KYpCOB aJIreOpbl U T€OMETPHH.

Emé€ oauH 2IEMEHT  CcolepXkaHWs, KOTOPBIM  Ipemiaracrcs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOATHOCTEW KOJMYECTBA TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
SBJIIETCSL aKTyaJIbHBIM JUIsl OyAylIMX aOUTYypUEHTOB, MOCTYMAIOIIKUX HA y4yeOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTP UM CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBojauTca 68 wacoB: B 10 kmacce — 34 uvaca (1 ydac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubii rpad, nyTH B rpade: nukibl u nenu. CteneHpb (BaJIeHTHOCTB)
BepinHbl. ['padbl Ha miockocTH. [lepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTApPHBIE
coObITHsl (MCX0/bI). BeposTHOCTE citydaitHoro coObiTusi. Bim30cTh 9acToThI M
BeposiTHOCTH  coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Onepatuu Hajg COOBITUSAMU: NepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITus. Juarpammbidiinepa. DopMynacioKeHUSIBEPOSITHOCTEN.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydanHOro
JKCIIEPUMEHTA. DopMyIaIroIHOUBEPOSTHOCTH. dopmynabaiieca.
HezaBucumbiecoObITHS.

buHapHbIil ciydailHbIi ONBIT (MCNBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCHMBIX MCIIBITAHUN 10 MepBoro ycrexa. [lepecranoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3zaBUCHMBIX HcnblTaHUWd bepHymm. CnydaiiHblii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyvaitnasgs  BennunHa. Pacnpenenenne  BeposATtHocTter.  [{marpamma
pacnpenenenusa. Onepanuu HaJ CaydyalHbIMU BeTMYMHAMH. buHapHas ciy4aliHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMecCTHOE pachpenesieHHe JBYX CIy4dalHbIX BeaudyuH. He3aBucumbie
CIIydyallHble BeJIMYUHBL.MaTeMaTu4eckoe OXHUJAHUE CIy4YalHOW  BEJIWYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHsS]  MAaTEMAaTHUYECKOTO  OXKHIAHMS
(ctpaxoBanmue, JnoTepes). MaremaTHUeckoe OXHIaHWE OWHAPHOW CiIydailHOM
BEJIMYMHBI. MareMaTH4eckoe  OXKHUJIAHUE CYMMBbI  CIyYallHbBIX  BEJIMYMH.
MaremaTtnueckoe OKHUJaHUE TE€OMETPUYECKOTO 151 OMHOMHAIIEHOTO
pacnpeneneHun.

Jucnepcus W CTaHAApTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIMYMUHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

11 KUIACC



HepaBenctBo YeobnméBa. Teopema UebOniméBa. Teopema bepuymmm. 3akoH
OonplIMX  4ucesl. BbIOOpOYHBI  MeTon — ucciaeaoBaHuil.  BwiOopouHbie
xapakTepucTUkH. OlleHMBaHUE BEPOSTHOCTU COOBITHS MO BBIOOPOYHBIM JaHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEIEICHUAN.

HenpeppiBHble cnyyaliHble BennduHbL. [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacIpeieyicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEACICHUIO. 3a1auH, IPUBOISAIINE K
HOPMaJbHOMY  PAaCIpPEAEIICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITMH.  3ajnauw,
IPUBOJSIINE K pacipeneneHuto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppermsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
K03 uuueHT koppensiuuu. Pasnuuue Mexay JIMHEMHON CBSI3bI0 U NPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOl HAMMEHBIINX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaIOIMIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  OOIINecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOLEyp TPaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUH HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHABLHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeIoBEYECKOW MAEsTEIbHOCTU, JTAloB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPHU3HAKK MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHHS TIOHATHH, YCTaHABIMBATh CYIIICCTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHUM
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee TMOAXOASAIHMK ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IIpollecca, a TakKKe BBIIBUTaTh
MPEANOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTaBISITh €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX W IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHMA 110 XOAY PCIICHHUA 3adayH,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUIEHHS € YYETOM 3a/1ay
MPE3EHTAIlNN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HUH(OpMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUIM, OOBICHITH MPUUUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIE€HAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K xoniy 10 kiacca oOyyaromuics HayquTCs:

CBOOOJHO OIMEpUpOBaTh MOHATUSAMHU: Tpad, MmIockuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Uenb, LUK, JEPEBO, CTENEHb BEPIIMHbBI, JEPEBO CIy4ailHOrO
DKCIIEPUMEHTA;

CcBOOOJIHO OMNEpPUPOBATh MOHATHAMH: CIy4alHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, dJIEMEHTAPHOE CIIy4ailHOE COObITHE (PIIEMEHTapHBIA HUCXO/)
CIIy4ailHOrO  OmbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HAXOJUTh U (POpMYyTHUPOBATH COOBITHS: TIEPECEUCHHE, OOBETMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMOJOKHOE IAaHHOMY, HCIIOJNb30BaTh AMATPAMMBI
Diisiepa, KOOPAMHATHYIO MPSAMYIO JJI PEIIeHMs 3a/ad, MOJb30BaThCcsl (POpMysion
CJIOEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEHN JABYX U TPEX CIIy4YailHbIX COOBITHH;



OIEpUPOBaTh  IOHATUSAMM: YCIOBHAss  BEpPOSITHOCTb,  yYMHOYKEHHE
BEPOATHOCTEHW, HE3aBUCUMBIE COOBITHS, JEPEBO CIIyYallHOTO SKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OTIbITa, HCIONb30BaTh (OPMYNy TMOTHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaessTh He3aBUCUMOCTh COOBITHIA O GopmyTie u
110 OPTaHMU3ALMH CIIyYalHOTO IKCIIEPUMEHTA,;

OPUMEHATh W3yYeHHble KOMOWHATOpHBIE (QOPMYJbl JJIsl MNEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4allHOTO OIIbITA, PEUICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucmipITaHME), yCHexX W HeyJaua, HE3aBHCHMBIE HCIIBITAHUS, CEPUsl WCIBITAHUH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /10 IEPBOrO yclrexa, B
CEepUM WCIBITAaHUN BepHyJUIM, B ONBITE, CBI3aHHOM CO CIy4allHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIMYMHA, paclpeiesieHue
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECKOoe, OMHOMUAIILHOE paclpesiesiCHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEIECICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOIMI[y COBMECTHOTO pacHpeleieHus] JBYX CIy4alHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPEICICHUS
HE3aBUCUMOCTH CJIy4YaillHbIX BEJIMYHMH; CBOOOJHO ONEpUPOBATh MOHITHEM
MaTEMaTUYECKOrO OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneieHus), TPUMEHITh
CBOMCTBA MAaTEMAaTHYECKOTO0 OXKHMIAHUSA IPU PEUICHWH 3a7a4, BBIYUCIATH
MaTEeMaTUYeCKOe 0XKHUJAaHNe OMHOMHUAIIBHOTO U T€OMETPUYECKOr0 pacipeieeH;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMU: JAMCIEPCHs, CTAHIAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOU BEJIMYMHBI
(pactipenienieHusi) TPU PELICHUU 3a/1ad, BBIUMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO paclpeeIeHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIPEACIICHUSIMY;

OPUBOAUTH  NPUMEPBHl  33Jay, MNPUBOIAALNIMX K  [IOKa3aTEJIbHOMY
pacrpeneneHuro, 3a1ad, MOpPUBOAAIIMX K HOPMAJIbHOMY  PacCIpeiesIeHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GyHKUMST TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PpaCHpeAesIeHUs ;0NPEAesTh
KO3 PUITMEHT TMHEWHON KOPPETSAINU, BEIOOPOUHBIN KOA(PHUIIUEHT KOPPEIISIINH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3}IeJ10B Hu
TEMIIPOIrPpaMMBbI

KoaudecTBo4acon

Bcero

KoHTposbHbIepadoThI

IMpakTnyecknepadoTbl

DJIEeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/bHbIEPeCYpPChl

DneMeHThITeOpUUTpadoB

CiryyaliHble ONBITHI, CIIy4aliHbIE

COOBITHSI K BEPOSITHOCTH
COOBITH

Onepainuy HaJl MHOKECTBAMHU U
coOpITHsIMH. CII0KEHUE U
YMHOXEHHE BEPOSITHOCTEH.
VYcnoBHast BEpOSITHOCTD.
HesaBucumbiecoObITHS

3HeMeHTHKOM6I/IHaT0pI/IKI/I

Cepuu nocsiea0BaTebHbIX
ucnbeiTanuii. IcnbIranus
bepnymiu. CinyuaiiHbiii BbIOOD
13 KOHEYHON COBOKYITHOCTH

6

CiyyaliHbIEBETMYUHBI
pacnpezeneHus

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

14

34




11 KIIACC

N KosmmuyecTBoyacos DJIEeKTPOHHbBIE
]
HaunmeHnoBaHMepa3ae/ioB U (uudpossbie)
n/ Bcer KonTpoubHubiepador IIpakTnyeckuepadoT
TEeMIIPOrpaMMbl o0pa3oBaTebHbIEpeCypC
n 0 bl bl
bl
1 3aKOHOOIBITUXYUCEIT 5
) DJIeMEHTBIMAaTEMAaTUYECKONCTATUCTUK 6
u
HenpepsiBHBIE CiTydaliHbIE BETUYUHBI
3 (pacnpenenenus), MoKa3aTeabHOE U 4
HOPMaJIbHOE pacrpeerneHus
Pacnpenenenuellyaccona 2
5 CBsi3bMeXAyCTy4YalHBIMUBETUYMHAMU
0O0001eHue u
6 . 11 1
cUcTeMaTH3alusI3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 | 0

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne

S~

Temaypoxa

I'pad, cBa3HbI Tpad, npeacTaBiIcHUE
3ajJ]auu C MOMOIIBIO Tpada

KoauuyecTBo4uacoB

Be
ero

KoHTposbHBI
epadoThI

IIpakTu4ecku
epadoThI

Jarausy
YeHus

DJIeKTpOHHbIenuppoBbLICOOPA30B
aTeJIbHbIEpPeCYPChI

CreneHb (BaJIGHTHOCTb) BEPLLIUHBI.
[Tyts B rpade. Llenu u muUKITBI
I'padsr Ha IockocTH. [epeBo
CIIy4aliHOTO 3KCIIEPUMEHTA
CryvaiiHble S5KCTIEPUMEHTHI (OIBITHI)

U CIIy4aiHbIe COOBITHSI.
DneMeHTapHbIeCOOBITHS (MCXOIbI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB citydyaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITUSIMH

[Tepecedenue, oObeTMHEHNE
MHOKECTB U COOBITHH,
MIPOTHUBOIOJIOKHBIC COOBITHSI.




DopMyJIaCIIOKEHUSIBEPOATHOCTEN

VYcioBHas BEpOATHOCTb. Y MHO)KEHHE

8 BepoATHOCTEH. DPopMyJsia yCIOBHOM
BEPOATHOCTH
VYcioBHas BEpOATHOCTb. Y MHOYKEHHE

9 BepositHOocTel. Dopmyna ycioBHOU
BEPOATHOCTH

10  ®opmynanoJHOWBEPOSTHOCTH

11 ®opmynabaiieca.
He3zaBucumblecoObITHS
KomOunaTopHoe mpaBuiio

12 ymHoxeHus. [lepectaHoBKU U
bakxTopuain

13 UucnocouyeTaHui.
TpeyronsHukllackains

14 = ®opmynabunomaHproToHA
KonTponsnas padora Nel: "I'padsl,

15 BEPOATHOCTH, MHOKECTBA,
KoMOuHaTopuka"
bunapHbIi ClIy4alHBIM OIBIT
(ucmbITaHue), ycrex U Heyaaya.

16 HesaBucnmeblie ucneiranus. Cepust
HE3aBHCHUMBIX UCIIBITAHUH 10 TIEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 10
MEepBOro ycrexa

18 CepusiHezaBucHMBIXUCTIBITaHU BepHy

JIJIN




19

20

Cry4daifHplii BBIOOp M3 KOHEUYHOH
COBOKYIHOCTH

[IpakTnueckas padbota ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX
TalJInI

21

CrnydaiiHasi BeJIMUMHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacripeiesieHus

22

Onepanuu Haja c1y4alHBIMU
BennuuHamu. [Tpumepst
pacrpeeneHuil.
bunapnasciyyaiiHasBeInuuHa

23

24

25

26

I'eomerpuueckoepacnpeneneHue.
bunomuaneHOEpacnpeneneHne

MareMaTnyeckoe 0KHIaHHE
cily4aiiHOH BennuuHbl. COBMECTHOE
pacrpenesieHue IByX CIly4alHbIX
BEJINYUH

He3zaBucumsble ciiydaliHble BETUYHHBI.
CBolicTBa MaTEMAaTUYECKOTO
OKUJaHUS.
MareMaTHueCKOE0XKUJaHUEOMHAPHOM
CIIy4allHOMBEIUYNHBI

MareMaTrnueckoe 0KHUIaHHE
reOMETPHUECKOr0 U OMHOMHUAIBHOTO
pacrpeneieHun

27

Hucnepcus u
CTaH/IapTHOCOTKIIOHEHHE




28

29

Jucnepcust OMHaApHOHW CTy4aitHOM
BeNMYuHbI. CBONCTBA AUCTIEPCUU

MaremaTudeckoe OXKHAaHUe
IMPOU3BCACHUA U JUCIIEPCUA CYMMBbI
HE3aBUCUMBIX CHy‘IaP'IHI)IX BCJIIMYHH

30

Jucnepcusi OMHOMHUATBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ HCIOIb30BaHHEM
ANIEKTPOHHBIX TaOJIUI]

31

Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO
pacrpeneneHus.
Ilpaktuueckaspabora c
HCIOJIb30BaHUEMAJICKTPOHHBIX TA0HII

32

33

34

O06o0menue n
cUCcTEeMaTH3aInsI3HaHUH
KontponbHast pabora Ne2:
"Ucneiranusa beprnymu. Cryualinsie

BEJIMYMHBI U pacnpezeneHus"”

O0600111eH1E U
CHUCTEMATU3ALMI3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KIIACC

Ne

n  Temaypoka

~

KoaudecTBo4acon

Bce
ro

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jarausy
YeHUs

JuieKTpoHHbIenupoBbICOOpa30Ba
TeJIbHbIepecypChl

Hepaenctso YeObimena.
Teopema YeoOrimena. Teopema
bepnysmiu. 3akoHOOMBIIMXYHCET

Hepasenctso YeObimena.
Teopema YeOrrmena. Teopema
bepnymm. 3akoHOOIBIIMXYNCET

Hepagenctso YeoObimena.
Teopema YeOsbiieBa. Teopema
bepnysmiu. 3akoHOOMBIIMXYHCEN

Bri6opounsbliiMeTo1McCIeI0BaHI

v

u

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOIuUIL

I'enepanpHas COBOKYITHOCTb U
clly4aiiHas BHIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapakrepuctukamu. O1eHka
CPEJIHEr0 U TUCTIEPCUH
TE€HEPAIBHON COBOKYITHOCTH C
MIOMOILBIO0 BEIOOPOYHBIX
XapaKTePUCTHK




['enepanbHas COBOKYIHOCTb U
cirydaiiHast BEIOOpKa.
3HAaKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OreHka
CPEIHETrO U TUCIIePCHH
reHepaIbHON COBOKYITHOCTH C
HIOMOILBIO BEIOOPOUYHBIX
XapaKTepUCTHK

OneHuBaHue BEpOSTHOCTEN
cOOBITHH 10 BBIOOpKE

10

11

12

Craructuyeckas runoresa.
[IpoBepka mpocTelmnx TUIoTe3
C IOMOIIBIO CBOMCTB U3Y4EHHBIX
pacnpeneneHui

Craructuyeckas runoresa.
IIpoBepka IpOCTEUIINX THIIOTES
C IMTOMOUIBIO CBOMCTB U3YYEHHBIX
pacnpeneneHui

[TpakTrueckas paboTa ¢
MCIIOJIb30BaHUEM IIEKTPOHHBIX
TadJIMULL

IIpuMeps! HENpepBIBHBIX
CIIy4alHbIX BeJIM4UH. OyHKIUA
IIJIOTHOCTU BEPOSITHOCTH

13

PaBHOMeEpHOE pacnipeneneHue.
ITpumepsl 3a1a4, IPUBOASAIINX K
I0Ka3aTeIbHOMY U K
HOPMAJILHOMY paclpeaeICHUsAM

14

DyYHKIUSA ITIOTHOCTH




15

BEPOATHOCTH M0KA3aTE€IHLHOTO
pacrnpenenenus

OYHKIHS MIIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO
pacrpezeneHus

16

IlocnenoBaTeabHOCTD
OJMHOYHBIX HE3aBHCUMBIX
coopiTuid. [Ipumep 3anaun,
MIPUBOJISIIICH K pacipeeIeHUI0
Ilyaccona

17

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIUIL

18

19

20

KoBapuanus nByx cirydaiHbIX
BennuuH. Koagdunuenr
KOPPEISIUH
CoBMecTHBIEHAOIOICHUSAIBYXBE
JTMYUH

Br160pouHBIHKOA P GULTMEHTKOPD
eJIALUU

21

Paznuune mexy TMHEMHON
CBSI3bIO U IPUYUHHO-
CIIEICTBEHHOH CBSI3BIO

22

23

JIunelinasperpeccus

[IpakTuyeckas pabora c
UCIIOJIb30BAaHUEM IIEKTPOHHBIX
TadJIMLL

24

[IpencraBienue JaHHBIX C




25

IIOMOIIBIO Ta6J'II/IH " JuarpamMm,
omnucaTtciibHas CTaTuCTUKaA

OMBITEI C PaBHOBO3MOKXHBIMU
OJIEMCHTApPHBIMU COOBITUSIMU

26

Brrunciienue BeposiTHOCTEN
COOBITHH ¢ TPUMEHEHUEM

bopmy

27

Brrunciienue BepossTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
rpadUuecKuX METO/IOB:
KOOpJIMHATHAas IpsiMasi, 1epeBo,
nuarpamma Diiepa

28

29

Cry4aifHbIeBEIIMUMHBI U
pacnpeneneHus
MareMaTnuecKoe0KuAaHUECTYY
alfHOMBETUUMHBI

30

MareMaTuuecKkoeo KuaaHuEeCTyd
AMHOWBEITNYUHEI

31

32

33

KonrtpomnbHas padora:
"BeposiTHOCTB M cTaTUCTHKA"

Brruucnenue BepostHocTeH
COOBITHIH ¢ PUMEHEHHUEM
dbopMy1 u rpadUIECKIX METOIOB
Brruucnenue BeposTHOCTEN

COOBITHIA C TPUMEHEHUEM
dbopMy1 u rpadUIECKIX METOIOB

34

CiyyaliHble BEIMYMHBI U
pacnpeneneHus.




Matrematuueckoe 0Xu1aHNe
CIIy4ailHOM BEJINYMHBI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

KoanposepsiemoropesyJjbtara

6.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeTHEro
0011ero oopa3oBaHus

TeopusBepOATHOCTEN U CTATUCTUKA

Yurath 1 CTPOUTD Ta6J'II/II_[BI " JhuarpaMmbl

6.2

6.3

OnepupoBarh TMOHSATUSMU: CpeaHEe apu(PMETUYECKOE,
MeauaHa, HauOoJbplee, HauMEHbIIEE 3HAUYE€HHE, pa3Max
MacCHBa YHUCIOBBIX JAHHBIX

OnepupoBarh MNOHATHAMM: CIy4alHBIA  DKCIEPUMEHT
(ombIT) M ciyyailHOE COOBITHE, 3JIEMEHTApHOE COOBITHE
(37IeMEHTapHBIN  HMCXOJ) CIy4alHOTO OMBITA; HAXOJIUTH
BEPOSTHOCTH B ONbITAX C PABHOBO3MOKHBIMU CIIy4al HbIMU
COOBITUSIMM, HAXOAWTb U CPAaBHUBATH BEPOATHOCTH
COOBITHUI B U3YYEHHBIX CIyYalHbIX dKCIIEPUMEHTAX

6.4

Haxomute u QopMynupoBaTh COOBITHS: TEpPECCUCHUE H
00bEIMHEHHE JTaHHBIX COOBITHH, CcOoORITHE,
MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; I0JH30BATHCA
auarpamMmamMu  Odnepa U GOpMYJIOH  CIOXEHHS
BEPOSITHOCTEH MpU PEIICHUH 33729

6.5

OnepupoBaTb  MOHSATHSIMM:  YCIOBHasi  BEPOSATHOCTbD,
HE3aBUCUMBIC CO6BITI/I$I; HaXoJIUTh BCPOATHOCTHU C
MOMOIIbIO TIpaBWJIa YMHOXEHHUs, C TOMOINBIO JepeBa
CIIy4ailHOTO OmbITa

6.6

6.7

6.8

11 KIIACC

KoanpoBepsieMorope3syJjibTara

[IpuMeHsATP KOMOMHATOpPHOE MPaBHJIO YMHOXXEHHUS TNpHU
pelIeHnH 3a1a4

OnepupoBaTb MNOHATHAMM: HCIBITAHWE, HE3aBUCUMBIE
UCIIBITAHUS, CEpHUs MWCHOBITAHWM, YCIEX U Heyaaya,
HaXOJUTh BEPOSITHOCTU COOBITHM B CEpUH HE3aBHCHUMBIX
UCIIBITAHUN 1O IEPBOro ycCrexa, HaXOAUTb BEPOSITHOCTH
COOBITHI B cepuM UcTbITaHul bepHysn

OHCpI/IpOBaTB TIOHATUAMUN: cnyqaﬁHaﬂ BCJIMYHMHA,
pacnpeaciiCcHue BepOHTHOCTCﬁ, AuarpamMma pactupCaCiICHUA

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS




OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro
001ero ooOpazoBaHus

5 TeopusaBepoOATHOCTEN U CTATHUCTHKA
51 CpaBHuUBaTh BEPOATHOCTHU 3HAYEHUU CIIy4aitHOM
' BEJIMYUHBITIO paclpeAeseHUIO WIH ¢ TOMOMIbIO AUarpaMm
OnepupoBarh MOHSATHEM MAaTEMaTHYECKOTO OKUJIaHUS,
NPUBOJIUTh  MPUMEPBl  TOrO,  Kak  I[PUMEHseTCs
5.2 MAaTeMaTUYECKOE  OXUJIAHWE  CIy4allHOM  BEJIMYHUHBI,
HaXOJUTh MaTeMaTUYECKOEe OXUAAHHE 10 JaHHOMY
pacnpeiesieHUIo
5.3 NmeTs nipeacTaBiieHne 0 3aKOHE OOJBIIMX YHCET
54 Nwmets npeacTaBiieHre 0 HOpMajabHOM pacrpeesieHuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kox  IIpoBepsieMbliidjieMeHTCOAEPKAHUS
6 TeopusBeposTHOCTEN U CTATUCTUKA
[IpencraBieHue NaHHBIX ¢ MOMOIIBIO Ta0auI U Auarpamm. CpenHee apudmeTruyeckoe,
6.1 MearaHa, HauboJblee U HaMEHbIllee 3HaYeHUs, pa3Max, JTUCIEepPCUsl U CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
CrnyuaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIIy4alHbIE COOBITHS. DIIEMEHTAPHBIC COOBITUS
6.2 (ucxonpl). BeposiTHOCTh ciydyallHOTO CcOOBITHS. BIM30CTh YacCTOTHIM BEPOSATHOCTH
' coObiTuii. CiydaifHble OMBITHI C PABHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTHCOOBITHH B ONBITAXCPAaBHOBO3MOXKHBIMUAJIEMEHTAPHBIMUCOOBITHSIMU
6.3 Onepauuu Haja  COOBITHSIMM: II€peceueHue, OObEIUHEHUE, IPOTUBOIOJIOKHBIE
coObITHs. [Inarpammbidiinepa. @opmynacIoKeHUSIBEPOATHOCTEH
6.4 VcnoBHass  BEpOSATHOCTh.  YMHOXKEHHE  BEpOATHOCTEW. JlepeBo  ciydallHOTO
' skcriepuMenTa. GopMyIanoTHOUBEPOSITHOCTH. He3aBUCUMBIECOOBITHS
6.5 Komb6unaroprnoe mpaBuwio ymHoxeHus. IlepectanoBkun u  dakropuan. UYwucno
' couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapHplli ciaydailHbI ONBIT (MCHBITaHUE), ycmex U Heyaada. HesaBucumele
6.6  wucnbiTanus.  Cepusi ~ HE3aBUCHMBIX  HUCIOBITAHMH 10  NEpBOrOo  ycmexa.
CepusiHe3aBUCUMBIXUCTIBITAHUBepH YN
6.7 Cnyuaiinas BenmumHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacrpesesieHus.
' [Ipumepsipacnpeenennii, B TOMUMCIEreOMETPUUECKOENOMHOMUATIBHOE
11 KIIACC
Kon ITpoBepsieMmbIiidIeMEHTCOAECPKAHMS
5 TeopusaBEpOATHOCTEN U CTATHCTHKA
UucnoBbele XapakTEpPUCTUKHM CIIy4alHBIX BEJIMYMH: MAaTEMaTH4YECKOE OXUAAHUE,
JUCIIEPCUSl U CTaHJApPTHOE OTKIJIOHeHue. [Ipumepsl MpUMEHEeHHs MaTeMaTU4eCKOTO
51 OKMJIaHHs, B TOM 4YHUCJIE B 3aJadax U3 IIOBCEIHEBHOM >XU3HU. MartemaTudeckoe
' OXKHMJIaHWE OWHApPHOW CIydaiHOW BETWYMHBI. MaTeMaThdecKkoe OXHIAHUE CYMMBI
CIIy4alHbIX BEJIWYUH. MaTeMaTH4eCKOCOKNUIaHNE U JHUCIEPCHIT€OMETPUYECKOTO U
OMHOMUANIbHOTOpacnpeaeaeHu i
52 3akoH OONBIIMX YHMCEN M €ro pojb B HayKe, NpUpoJe U oOIIecTBe.
’ Bri6opouHbIiiMeTo1uCCIe TI0BaHU
5.3 [IpuMepsl  HEnpepbIBHBIX  ClOydaWHbIX BenuuyuH. [loHATHE O IJIOTHOCTH
’ pacnpeneneHus. 3ajadu, IpUBOJALINE K HOpMalbHOMYpactpeneneHuto. [lonstue o




HOpPMaJIbHOMPACIIPEICIICHUN




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

KoanposepsiemororpedoBanust

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHUSI OCHOBHOII 00pa3oBaTe/IbHOI
NMPOrpamMMbl cpeHero 001ero 0o0pa3oBaHus

Bnagenue wmeromamMu — J10Ka3aTeNbCTB,  aIrOpUTMaMu
peleHus 3a1a4; yMeHue GopMyIupoBaTh U ONEPUPOBATH
MOHATHUSIMU: OTIpEe/IeNIeHUE, aKCUOMa, TeOpeMa, CIIeICTBUE,
CBOICTBO, MpHU3HAK, J0KAa3aTeIbCTBO, PaBHOCUJIbHBIC
(bOpMyIUPOBKH; TPUMEHATh UX; YMEHUE (HOPMYITHPOBATH
o0paTHOE U IIPOTUBOIOJIOKHOE YTBEPKIECHUE, IPUBOIUTH
OpUMepbl U KOHTPIOPUMEpPHI, HCIONb30BATh METO]
MaTeMaTUYeCKON HMHIYKLUU; IPOBOAUTH JOKa3aTeJbHbIE
paccykJeHus Tpud  pEelIeHHH  33Jad, OICHHUBATh
JIOTUYECKYI0  TPaBUIBHOCTb  PAacCyXJIEHUN; yMEHHE
OTEepUPOBATh TMOHATUSMHU: MHOMXECTBO, IMOJMHOXKECTBO,
ornepanuuy HajJ MHOXECTBAMM;, YMEHHE HCIOJb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  anmapar s ONMCAHUSA
peasIbHBIX MPOLIECCOB U ABJIEHUHN U MPHU PEUICHUH 33/a4, B
TOM 4YHCJIE€ U3 JAPYrHMX Y4YeOHBIX IpPEeIMETOB; YMEHHE
ONEepUpOBaTh MOHATUSIMH: Tpad, CBSI3HBIM rpad, Iepeso,
LUK, rpad Ha MIIOCKOCTH; YMEHHE 33JaBaTh U OMMUCHIBATh
rpadgpl pa3IMYHBIMU CIIOCO0AMH; HUCIOJIB30BATh TI'padbl

IIpu pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPaIbHOE HYHCIIO,
[[eJ0e YHUCIO, CTENeHb C IeNbIM IOoKa3aTeleM, KOpPEHb
HATYpaJIbHOH  CTENEHW, CTENeHb C PalMOHATBHBIM
MOKa3aTeieM, CTENeHb C JCWCTBUTEIBHBIM IMOKA3aTEIeM,
norapuM  YHCIa, CHHYC, KOCHHYC W  TaHTEHC
MPOU3BOJIBHOTO  YHCNA,  OCTaTOK 1O  MOJYIIIO,
palMoHaTbHOE  YHCJIO,  MPPAlMOHATIBHOE  YHCIIO,
MHOKECTBA  HATYypaldbHBIX, LEJIBIX, PAIMOHAIBHBIX,

HeﬁCTBHTeHLHBIX YHUCCII; YMCHHEC UCIIOJIb30BATh MMPHU3HAKH




JIEIIMMOCTH, HanMEHBIINH o0Imui  OenuTeIbh U
HauMeHbllee oOliee KpaTHoe, airoput™M EBknmna npu
pelIeHuu  3a/ay;  3HAKOMCTBO € Pa3jU4YHBIMU
MO3ULIMOHHBIMU ~ CHUCTEMaMHM  CYMCIICHHS;  YMEHHUE
BBITIONHATh BBIYMCICHUE 3HAUYEHUH H TpeoOpazoBaHUs
BBIpOXEHUH  CcO  CTemeHAMH U Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PAIIMOHANBHBIX  BBIPAKEHUI;
YMEHHUE OIepUpOBaTh MOHATHAMU: IOCIEA0BATEIbHOCTD,
apudmernueckas nporpeccus, reoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBarOIIas TeoMeTpUYecKas
IIporpeccusi; yMEHHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYN; YMEHHE
ONEpUPOBATH  TOHATHUSIMU: KOMILUIEKCHOE  YHCIIO,
CONPSHKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYJIb U apryMEHT
KOMIUICKCHOTO 4YHuCia, (opMa 3alucH KOMIUIEKCHBIX
yrcen  (reomMeTpuyeckas, TpPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTh NPOU3BOAHUTH apu(METHYECKHE
JEUCTBUSI C KOMIUIEKCHBIMM  YHUCJIAMHM; TPHUBOJUTH
MpUMEPhl  UCTOJIB30BAHMS  KOMIUIEKCHBIX  YHCEI;
ONEpUPOBATh MOHATHSAMM: MaTpuua 2x2 u  3X3,
ONpEeNeNUTENh  MATPHIlbl, TCOMETPUUYECKHH  CMBICI

ONPCACIINTECIIA

YMeHHe OnepupoBarb IMOHATHAMHU:  palUOHAJIbHBIE,
HUPPALMOHAJIBHEIE, ITOKa3aTeNbHBIE, CTEIICHHBIE,
JorapupMUUEcKue, TPUTOHOMETPHUUECKUE YpPaBHEHHS H
HEPaBEHCTBA, MWX CHCTEMBI; YMEHHE OIIEpPUPOBATH
MOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, YPAaBHEHUE, HEPABEHCTBO, CHUCTEMA
YPAaBHEHUN U HEPABEHCTB, PAaBHOCUIBHOCTb YPaBHEHHI,
HEPaBEHCTB W CHUCTEM; YMEHHE pellaTbh YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX
MIPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; IPUMEHATb YPaBHEHHUs, HEPABEHCTBA, HX
CHUCTEMBI JUI pEeIICHUsI MATEMATHYECKUX 3aJa4 U 3a]a4 U3

pa3NIUYHBIX 001aCTe HAYKU U peasibHOM KU3HU

YMenue OIICpHUPOBATH TTOHATUAMU: (pYHKI_[I/ISI, YETHOCTh




(GyHKLIMU, MEPUOANYHOCTh (YHKLIUH, OTPAaHMYCHHOCTD
(GYHKIIMH, MOHOTOHHOCTh (DYHKITMH, SKCTPEMYM (DYHKITUH,
HauOoJpIlee W HaWMEHbIEE 3HAYeHUS (QYHKUIUH Ha
INPOMEXYTKE, HenpepbiBHAs  (QYHKOUS, ACHMIITOTHI
rpa¢puka GyHKIMM, TepBass M BTOpas MPOM3BOTHAS
GYHKIMM, TEOMETPHYECKMH U (HU3MYECKHH CMBICH
IIPOM3BOJIHOM, TIEpPBOOOpaA3Hasi, ONpeNeIEHHBI HHTETPa;
yMEHHE HaXOJUTh aCUMOTOTHI rpaduka pyHKINN; YMEHUE
BBIYUCIIATH  NPOU3BOAHBIE  CYMMBI,  IPOU3BEICHHS,
YaCTHOTO M KOMHO3UIMH (YHKIMH, HAXOAUTh YpaBHEHUE
KacaTenbHOH K Tpaduky (yHKIUH, yMEHHE HaXOIUTb
NPOM3BOAHBIC  JJIEMEHTApHBIX  (QYHKUWH;  yMEHHE
UCTONB30BaTh  NPOM3BOJHYIO Ui HCCIEJIOBAHHMS
GyHKIMHA, HAXOAWTh HAWOOJbIIME W  HAaUMEHBIIHUE
3Ha4YeHUs1 (DYHKIMIA; CTPOUTH TpapUKd MHOTOUWICHOB C
UCIIOJIb30BAHUEM alllapara MaTeMaTH4ecKOro aHaln3a;
NPUMEHATh MPOU3BOIHYIO JUISI HAXOXKACHUS HAWITYUIIETO
peuieHuss B TPHUKIAAHBIX, B TOM 4YHCJIE COIHAIBHO-
OSKOHOMHYECKMX M (Pu3MyecKkux 3agadax; HaXOJHUTb
womam U o0bEMBI (QUIYp C MOMOIIBIO HHTErpala;
MPUBOINUTH TIPUMEPBI MATEMAaTHIECKOTO MOJIEITMPOBAHUS C

NOMOIIIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk QyHKIUH,
obpatHas (yHKIUSA, KOMMIO3UIMsA GYHKIMA, JTHHEHHAS
byHKkuus, KBaApaTHyHas  (YHKIMS, palMOHAIbHas
GyHKIMSA, cTeneHHas QYHKIMS, TPUTOHOMETPUYECKUE
¢byHkunu, oOpaTHbIE TPUTOHOMETpUUYECKHE (DYHKIIMH,
noKasareibHasi W Jiorapupmuueckas (QpyHKUIHUU; yMEHHE
CTPOUTh TpapUKM H3YYEHHBIX (YHKIUI, BBITOIHATH
npeoOpa3zoBanusi TpadukoB (QYHKIUNA, HCHOJIb30BATh
rpaduKy A U3y4eHUs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHUH 3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB M 3a/1ad
U3 peasbHON KHU3HM; BBIpaXaTh (popMynaMu 3aBUCUMOCTH
MEXy BEITMUYMHAMHM; HCIIOJ30BaTh CBOMCTBA M TpaduKH
(byHKUUH A5 pelleHns: ypaBHeHUH, HEpaBEeHCTB U 3a]a4 €

napaMeTrpamu; M300paxatb Ha KOOPAMHATHOM IJIOCKOCTH




MHOXECTBA PpELICHUN YPaBHEHMM, HEPABEHCTB M HX

CHCTEM

YMeHue peliath TeKCTOBBIE 33JIJa4M Pa3HbIX TUIIOB (B TOM
YrClie Ha MPOIICHTEHI, IOJIM U YaCTH, Ha IBUKEHUE, paboTy,
CTOMMOCTH TOBAapOB M YCIIYT, HAJIOTH, 3aJla4 U3 00JIacTu
VIOpaBlIeHUS JIMYHBIMH H CEMEUHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKEHUsI, YPABHEHUs, HEPABEHCTBA U HUX
CHCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIECIOBATH MOJyYEHHOE
pellleHrne U OLICHHWBATH IMPaBAOINOJ00HOCTh PE3YyJIbTATOB;
YMEHHE MOJECIUPOBATh PEAIbHBIE CHUTYallMM Ha S3bIKE
MaTeMaTUKH; COCTAaBIATh  BBIPAKEHMSA, YpPaBHEHUS,
HEPAaBEHCTBA M UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCIIEI0BATh TIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH TOJYYCHHBIN

pe3yjibTart

YMmeHune OIIepPUPOBAThH HOHATUSIMHU: cpeaHee
apudmeTnyeckoe, MearaHa, HauOosblllee U HauMEHbIlIEe
3HA4YEHUs, pa3Max, JAUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE
YK CIIOBOTO Habopa; yMEHHE U3BJIEKATb,
UHTEPIPETUPOBAaTh HHGPOPMALIMIO, MPEJICTABICHHYIO B
Ta0nuIax, Ha JuUarpaMmax, rpaukax, OTPaKaIOIIYIO
CBOMCTBA peajbHBIX MPOLIECCOB U SIBICHUH; IPEACTaBIATh
MH(pOpMAlLIMI0O C TIOMOMIbIO TalNMLl U Juarpamm;
UCCIIeIoBaTh CTATUCTHYECKUE JaHHBIE, B TOM YHCIE C
NpPUMEHEHHEM TpapHuUecKuX METONOB M DIIEKTPOHHBIX
CpeAcTB;  rpauUyecku  HCCIIEOBaTh  COBMECTHBIE
HaOJIIOJIEHUsI C IIOMOIIBI0 JHarpaMM pacceuBaHUs W

JIMHEWHOH perpeccuu

YMenue onepupoBaTh MOHATHUSMH: CIYYAUHBIA OIBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIYUCIATh BEPOSTHOCTh C MCIOJIb30BAaHUEM
rpaduuecKux METOAO0B; MIPUMEHITH POPMYJIIBI CIIOKEHUS U
YMHOKEHHUS BEPOATHOCTEM, dhopmymy MOJTHOM
BepoATHOCTH, (opmyny bepuymnn, KoMOWHATOpPHBIC
bakTel U (GOPMYIIBI; OICHUBATH BEPOSITHOCTH PEATBHBIX

CO6LITHI>1; YMCHUC OIICPpHUPOBATH TOHATUAMU: cnyqaﬁHaﬁ




BEIIMYUHA, pacrpeneieHue BEPOATHOCTEH,
MaTEMaTHYECKOE OXUIAHME, NUCIEPCUS W CTaHAAPTHOE
OTKJIOHEHHE CIIy4anHOM1 BEJIMYUHBI, byHkuIN
pacnpezneneHus u IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTEeIbHOIO0 U HOPMAJIBHOI'O PACIPEIEICHUN; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpPEICIICHUN AJIs
pelieHus 3ajJay; 3HAKOMCTBO C IIOHATHAMU: 3aKOH
OOJIBLIMX YHUCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHMM;
YMEHHE I[PUBOAUTH MHPUMEPHI MPOSBICHUA 3aKOHA
OONBIIMX YUCel B MPUPOAHBIX U  OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATL IMOHATHUAMU. COUCTAHUC,
IIEPECTAaHOBKA, YMCJIO COYETaHW, YUCIIO INEPECTAHOBOK;
ounom HplOTOHA; yMEHHE NPUMEHATH KOMOHMHATOPHBIC
GbakThl U pacCyXKAeHUs Ul pelleHHs 3a/1ad; OLEHHBATb
BEPOSITHOCTHA peaNbHBIX COOBITHH; COCTaBJISITH
BEPOATHOCTHYIO MOJIEIb " UHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3ysbTaT
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VYMeHue onepupoBarh IOHATHAMH: TOYKa, IIpsAMasd,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYNHA YIJIA,
IUIOCKUM YTroJI, ABYTPAHHBIA YroJ, TPEXIPAaHHBIMA Yroil,
CKPELIUBAIOIINECS IIpsIMBIE, NapajjIeIbHOCTh u
NEPHEHAUKYJSIPHOCT TNPSAMBIX W IJIOCKOCTEM, Yrodl
MEXIY NPSAMBIMH, YTOJd MEXKIY HPSAMON M IJIOCKOCTBIO,
YIOJd MEXIY IUIOCKOCTAMH, DPACCTOSHHME OT TOYKH J0
IIJIOCKOCTH, PAaCCTOSTHUE MEXKAY MPSIMBIMHU, PaCCTOSHHE
MEXIYy IUIOCKOCTSAMM; YMEHHE MCIOJIb30BaTh IpU
pelieHnH  3a7ad  u3yuyeHHble (AKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOILIEr0 MUpa; CTPOUTh MAaTEMaTUYECKUE MOJEIH C
ITOMOIIIbI0 TEOMETPUYECKHUX MOHATUN U BEIUYMH, pEelIaTh

CBA3AaHHBIC C HUMU IMPAKTUYCCKUC 3ala9n

YMeHue omnepupoBaTh MOHATUSMU: IUIOMAAb (DUTYPHI,
00BEM ¢burypsi, MHOTOTPaHHUK, MPaBHIIbHBIN
MHOT'OT'PaHHUK, ceyeHue MHOT'OTpaHHHKA, KyO,
napajuieJienunes, npu3Ma, nupamuaa, ¢Gurypa u

MOBEPXHOCTh BpAIlleHUs, LWIMHAP, KOHYyC, map, chepa,




wiomans chepsl, IUIOMIAIb TMOBEPXHOCTH MUPAMUIBI,
MIPU3MBI, KOHYCa, IAJTUHIPA, 00BEM KyO0a,
MPSIMOYTOJIBHOTO TapalIeIeUIe1a, THPAMHIbI, TTPU3MBIL,
IWIMHApA, KOHyCa, Iapa, pa3BEPTKA IOBEPXHOCTH,
CCUCHUA KOHYCa M HOWJIHMHApPA, MMapaJlJICJIbHBLIC OCHU WA
OCHOBAHMIO, CCUCHHE IIapa, IUIOCKOCTh, Kacarolascs
chepbl, NUIMHIPA, KOHYCA; YMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHKA, U300paKaTh MHOTOTPaHHUKH, (GUTYPHI U
MOBCPXHOCTHU BpalICHHA, HUX CCUCHUA, B TOM UYHUCIC C
MIOMOIIBIO 3JICKTPOHHBIX CPEJICTB; YMEHHE HPUMEHSThH
CBOIMCTBA TIeOMETPHUYECKHX (UTYp, CaMOCTOSATEIHHO
dopMynHpoOBaTh  ONpENEeNeHUsT  U3ydaeMmbix  uryp,
BBIIBUT'AaTh TUIIOTEC3bI (6] CBOMCTBax n IMpU3HAKax
reOMETPHUECKUX (UTYp, 00OCHOBBIBATH MJIH OIPOBEPIaTh
WX, YMCHHE MPOBOJUTH KIACCUPUKANUIO (UTYp IO
pa3IMYHBIM  TMPHU3HAKaM, BBIIOJHATH  HEOOXOIMMBIC

JOIMOJIHUTCIIBHBIC ITIOCTPOCHHUA
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YMeHue  omnepupoBaTh  NOHATHSMH:  JIBUKCHHE B
IPOCTPAHCTBE, MapalIeNIbHbI MEpeHOC, CUMMETpUs Ha
IUIOCKOCTH ¥ B TIPOCTPAHCTBE, IMMOBOPOT, MPeoOpa3oBaHue
noao0usi, moAoOHble (QUIypBl; YMEHHE paclo3HaBaThb
paBHBIE U 10J00HBIE (QUTYPHI, B TOM YHUCIIE€ B NPUPOJE,
UCKYCCTBE, apXUTEKTYpe; MCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOWIEHWsS] ~ TPU  pENIeHHH  3a/Ja4y;  HaXOIUTh
reOMETPUUYECKUE BEIUYMHBI (JJIMHA, YroJl, IUIOIIAb,
00BEM) mTpU peleHud 3a4ad U3 JIPYyrux y4eOHBIX
NPEeIMETOB M W3 pealbHOW KU3HM; YMEHHUE BBIYMCIATH
TreOMETPUYECKHNEe BEIMYMHBI (IUIMHA, YTOJ, IUIOUIAlb,
00BEM, IUIOIAAb MOBEPXHOCTH), HMCIIOJB3Ysl HU3Y4YEHHBIE
(bOpMYITBI 1 METOBI, B TOM YHCIIE: TUIOMIA/Ib IOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCA, IUIMHJPA, TUIOMaas chepsl;
00béM  Kyba, MPSAMOYTOJBHOTO  TapajuIeNenuIea,
NUpaMUIBl, TPU3MBI, LWIMHAPA, KOHYCa, IIapa; yMEHHUe

HaXOJUTh OTHOLIEHHE 00bEMOB MMOTI0OHBIX PUTYP
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YMmenne OIICpHUPOBATH IIOHATUAMU: MpsAMOYTOJIbHAA

CUCTCMa KOOpPAWHAT, BCKTOP, KOOpPAWHATBI TOYKH,




KOOPAMHATBI BEKTOpPa, CyMMa BEKTOPOB, IPOHU3BEICHUE
BEKTOpa Ha 4YHCJIO, pa3JIOKEHHE BEKTopa Mo 0asucy,
CKaJISIPHOE MPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE,
yrojll ~ MEXKIy BEKTOpaMH; yMEHHE  HCIOJb30BaTh
BEKTOPHbIH M KOOPJIHWHATHBIM METOA JUISl PELICHUS
FCOMETPUYECKUX 3a7a4 W 3a7a4 JAPYrHX Y4eOHBIX

IIPEAMETOB

13

YMenue BbIOMpATh MOAXOISAIINN METOJ JUIS PEIICHHUS
3aJ]a4uM; MIOHUMaHUE 3HAYMMOCTH MaTeMaTUKH B U3yUYCHUU
MPUPOJHBIX M OOIIECTBEHHBIX IPOILIECCOB U SIBJICHUIA;
YMEHHE PAclO3HaBaTh MPOSBICHHE 3aKOHOB MAaT€MaTHUKH
B HCKYCCTBE, yMEHUE MIPUBOUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTE€MaTU4eCKON HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JApPOOH, MPOLECHTHI,
. 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cTemnenu. JlelicTBus ¢ apupMeTUYeCKUMU
. KOPHSIMU HaTypaJbHON CTENIEHU
14 Crenenp c uenbiM mnokaszareneM. CTeneHb C palMOHaIbHBIM IOKa3aTeleM.
. CaolicTBacTeneHU
L5 CuHyCc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuyHble U HaTypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauuud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu.  I[IpuOnmKEHHBIEBBIUUCIICHUS, IPABUJIAOKPYIJIEHUS, MpUKUAKA U
OLCHKAPE3yIbTaTaBbIYUCICHUI
1.8 [Ipeo6pa3oBanueBbIpaskeHUN
1.9 KommnekcHpieuuncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
22 HppanyoHaibHbleypaBHEHUS
2.3 TpuronomeTpruuecKkueypaBHEHUs
24 [Toka3arenbHble U TorapupMUIECKHEYpPaBHEHHS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHbIEHEPaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUCHEPABEHCTBA
2.8 TpuroHoMeTpUYECKNEHEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl JIMHEWHBIX ypaBHeHHH. OmpeIeTnTeN b MAaTPUIIBI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanust ¢yHkuuu. I'padux ¢ynkuuu. B3aumuo oOpaTHBIE

> ¢bysakun. Yétaeie u HeuétHble Gpynkuuu. [lepuogmaeckuedyHkuuu
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkumu. Hymn ¢dyHKmm.
39 [IpoMeXyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (pyHKiuu. HanmGonbliee u HauMeHblllee 3Ha4YEeHUE
(GYHKLNHN HAa IPOMEKYTKE
33 CrenenHas (QyHKUMA C HaTypalbHbIM M LEedbIM Ioka3zatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHas u norapudmudeckas GyHKIIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢(yaknuit. CpoiicTBa  (HyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI3aIAHUSIIOCIICAOBATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauanamaremarnyeckoroanannsa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKLINH
[TpumeHeHHe MNPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 IKCTPEMYMBI. HaxoxxaeHnenan0ospniero U
HaMMEHBIIETO3HAYCHUA(DYHKITMMHAOTPE3KE
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOXecTBO, ornepaluy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHascTaTUCTUKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 DUrypeHaIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTUBPALLIEHUS
7.5 Koopaunatse! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
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