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INOACHUTEJIBHASA 3AIIMCKA

YueOuslii Kypc «BeposTHOCT, W cTaTucTuKa» yriayOJIEHHOTO YpPOBHSA
ABJISIETCA TPOJOKEHUEM U Pa3BUTHEM OJHOUMEHHOTO Y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro oo1iero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y 0OYyHaIOIIUXCSI CTATUCTUYECKON KYJIBTYPhl U
IMOHUMAaHHS POJIM TEOPUU BEPOSITHOCTEW KaK MATEMATHYECKOTO MHCTPYMEHTA IS
M3YUYCHHS CIy4YalHBIX COOBITHM, BEIWYMH U TpoileccoB. [lpu m3ydeHuum Kkypca
oOoramaroTcsi MPEACTABICHUS OOydYalolUXCd O METOoAaX HCCIEIOBaHHUs
W3MEHUYMBOTO MHpPA, PaA3BUBACTCA TMOHMMAaHHE 3HAYMMOCTA M  OOIIHOCTH
MAaTEMAaTUYECKUX METOJIOB IIO3HAHMUS KaK HEOThEMJIEMOM YAaCTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

CopepkaHne y4yeOHOro Kypca HalpaBiI€HO Ha 3aKpeIyIeHue 3HaHWM,
MOJIYYeHHBIX MPU U3YyUEHUU Kypca Ha YPOBHE OCHOBHOT'O 00I1Iero oOpa3oBaHus, U
Ha Pa3BUTHUE IPEJICTABICHUM O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMH Ha Ba)KHBIX MPHUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynprare y o0ydaromuxcs T0DKHO chopMUPOBATECS MPEACTABICHUE O
HanOoJIee YyIMOTPEOUTETHHBIX M OOIINX MaTEeMAaTHUYECKUX MOJIETISX, UCIIOJIb3yEeMBIX
JUISL  OMHCAHUS  AHTPONIOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
MOTPENIHOCTE B pa3iuYHbIe pOJia W3MEPEHUSX, JIUTEILHOCTH O€30TKa3HOMI
pabOThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUM U MPOIIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIsSE€TCS 0a30il 1Jii OCBOEHHUS BEPOATHOCTHO-
CTATUCTUYECKUX METOJO0B, HEOOXOJAUMBIX CIEIMAINCTAM HE TOJBKO MHXKEHEPHBIX
CIIELIMAJIBHOCTEN, HO TaKXe€ COLMAIBHBIX M IICUXOJIOTUYECKUX, ITOCKOJIbKY
COBpPEMEHHbBIC OOIIIECTBEHHbIC HAYKW B 3HAUUTEIHLHON MEpE UCIOIB3YIOT armapar
aHanu3za OoJbIIMX JaHHBIX. LleHTpalibHYI0 YacTh y4yeOHOTO Kypca 3aHMMAaeT
oOcyXJeHrue 3aKkoHa OOJBIIUX uucesl — (yHIaMEHTAJIbHOTO 3aKOHa MPUPOJbI,
UMEIOIIETO MaTeMaTHIECKy 10 (hOpMalIU3aITHIO.

B cooTBeTrcTBHM € yKa3aHHBIMH LETSIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh W CTAaTUCTUKA» HA YriayOJEHHOM YPOBHE BBIJICICHBI OCHOBHBIC
cojiepkaresibHble TUHUM: «CiydailHbie COOBITUS U BEpOSTHOCTU» U «CiydyaliHble
BEJINYMHBI U 3aKOH OOJIBIIIUX YUCET.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOIAMMBIC JUIsl TOJHOIIEHHOTO OCBOCHHS
MaTepuajia JJaHHOTO0 Y4eOHOro Kypca M CMEXKHBIX MaTeMAaTHYECKUX YYEOHBIX
KYpCOB.

Conepxanue mauHuU «CiydailHble COOBITHS W BEPOSTHOCTU»  CIIY>KUT
OCHOBOM Jj1s1 (DOPMHUPOBAHUSI TIPEJICTABICHUN O pacCHpelleICHUU BEpPOSTHOCTEH
MEXK1Yy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIBHOU
JIMHUU 3aHUMAET U3y4eHHE FreOMETPUIECKOr0 1 OMHOMHUAIBLHOTO pacipeeieHui u



3HAKOMCTBO C UX HEIMPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHbIM
pacrpeieieHUsIMH.

Tembl, CBSI3aHHBIE C HEMNPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneeHUus MU, AaKIEHTUPYIOT BHUMAaHUE OOYYaIOIMXCS Ha OMHCAaHUM U
W3YYCHUU CITyYalHBIX SBICHUU C MOMOIIBIO HEMPEphIBHBIX (pyHKIHH. OCHOBHOE
BHUMAaHHE YJEJSIETCs MOKa3aTeIbHOMY U HOPMAJIbHOMY pacIipeielICHUsIM.

B ydeGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHUTEIbHOE H3YUYEHHUE CBSI3U
MEXKJy CIyYalHbIMU BEJIMYMHAMU W OINHKCAHHE 3TOW CBSI3M C TOMOIIbBIO
kod(dummeHTa KOppensaMu M €ro BbIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccenuBaHus, U3YUYCHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOIOM ONHUPAIOTCS HAa CBEJICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2neMeHT  colepKaHus, KOTOpPBIM  Ipeuiaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIy4YalHbIX HE3aBHCHMBIX
COOBITHH, HACTYNAIOUIUX B €IUHUILY BpeMeHU. O3HAKOMIIEHHE C paclpeesieHueM
BEPOSITHOCTEM KOJMYECTBA TaKUX COOBITUH HOCUT Pa3BUBAIOIIMKI XapakTep U
SBJIIETCS] AKTYaJbHBIM JUIsl OyyIMX aOUTYpPHEHTOB, MOCTYHAIONIUX HA Y4eOHbIE
CIELUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wu3yuenue yueGHOrOo Kypca «BeposTHOCTP W cTaTHUCTHKa» Ha
yriyOJIeHHOM YypoBHE oTBojuTca 68 wacoB: B 10 kimacce — 34 uvaca (1 ydac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubli rpad, nyTH B rpade: mukisl U nenu. CteneHpb (BaJICHTHOCTH)
BepmuHbL ['padsr Ha TTocKOCTH. JlepeBbs.

CrnydaliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHbIe COOBITUS. DJIEMEHTApPHBIE
coObITUs (McX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTH U
BeposiTHOCTH ~ coObiTuil.  Cily4ailHble  ONBITBI € PAaBHOBO3MOKHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEAMHEHUE, POTUBOIOIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEHUS BEPOSATHOCTEM.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO Ciy4arlHOro
skcniepumenTa. Gopmyiia nosHou BeposTHOCTH. Popmyna baiieca. HeszaBucumbie
COOBITHSI.

buHapHbIi ciy4aiiHblid ONBIT (MCOBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 70 mepBoro ycrexa. [lepectanoBku
u dakropuan. Yucno coueranuir. TpeyronpHuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepusi He3zaBHUCHMBIX HcnblTaHUNM bepHymnu. CiydailHblii  BBIOOp U3
KOHEYHON COBOKYITHOCTH.

CnyvantHas  BennunHa. Pacnpenenenne  BeposATHocTte.  /Imarpamma
pacnpenenenus. Onepanuu HaJ CIy4YallHbIMU BeIMYMHAMU. buHapHas ciyyaliHas
BesmuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMecCTHOE pacHpenesieHHe JBYX CIy4aWHbIX BeauduuH. HeszaBucumble
CIIy4YallHble BEJIMYUHBL.MAaTeMaTH4eCKOE€ OXUJAHUE CIyYalHOW BEJIWYMHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHs]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBaHmue, JoTepes). MaremaTHUeckoe OXHIaHWE OWHAPHOW CITy4alHOM
BEJIMYMHBI. MaTreMaTH4ecKoe  OXKHUJIAHUE CYMMBI  CIyYallHbIX  BEJIMYHH.
MaremaTtnueckoe 0KUJaHUE T€OMETPUYECKOTO 151 OMHOMHAIILHOTO
pacupenencHui.

Jucnepcus W CTaHAZAPTHOE  OTKIIOHEHME  CIIyYalhHOW  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOU clydailHOM BeMuMHBL. MaTeMaTtrudeckoe
OXXMJAHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIyYaWHBIX
BenuuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBHOTO
pacupeneneHus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacIpeneneHus.

11 KVIACC



HepaBenctBo YeoOniméBa. Teopema UeoOniméBa. Teopema bepuymm. 3akoH
OonplIMX  4yucesl. BBIOOpOYHBI  MeTOn — ucciaeaoBaHuil.  BwiGopouHbie
xapakTepucTUk. OlleHUBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JaHHbBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpepeiBHble cnyyaliHble BennuyuHbL. [Ipumepsl. @PyHKIMS IUIOTHOCTH
BEPOSITHOCTH pacIpeieicHusl. PaBHOMEpHOE paclpeleneHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIILHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMaJIbHOMY pacIpeneneHuro. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeNbHOTO pacnpeesieHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. yHKIUSA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPENEIICHHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapmammst nByx ciaywaitHeix BenuuuH. Koadduiment nuHeiHON
koppensiuud.  CoBMECTHblE  HAOMIOACHWS  JBYX  BEIUYHMH. BBIOOpPOUYHBII
K03 uueHT Koppensiuuu. Pasnuuue Mexay JIMHEHHON CBSI3bl0 U IPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJApPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKIMSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN TpakIaHCKOW MIACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [OCTIDKEHMM B JAPYTUX HAyKax, TEXHOJIOTHsX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUYAsl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pPacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOC IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTJIbIXa, PEryJsipHas (u3NUecKasi akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM NESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U



caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW JKM3HM, TOTOBHOCTh K aKTHBHOMY
Y4acCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1ad MaTeMaTHICCKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM, OpPUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE TMOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, IOHHUMaHUE
MaTEeMaTUYeCKOW HayKh Kak cgepbl UYeIOBEUYECKOW JESITCIIBHOCTH, JTAaroB €€
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEILCKYIO JEATCIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eCTBUA

Bba3oBble 1ornueckue aeiicTBUA:

BBISBJISITh M XapAaKTEPU30BaTh CYILECTBEHHBIE NMPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OnpeieSIeHUs IOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKaIiiy,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOIMMOTO aHAJIMN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MPeoOpa3oBBIBATh  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJCHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTHBOPEUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHUM
(IpsiMbI€ U OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CYKACHUS U BHIBOIBI;

BBIOMpATh CMOCOO peleHrs y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoyiee TMOAXOAAINMK ¢ y4€TOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue JeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICIOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A& TAKKE BBIIBHUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c undopmanueii:

BBISIBIIATH JAChUIINTH WH(POPMAIIMU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA
BOIIPOC U JJIs PELLICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpHUpOBaTh WMH(OpMAIINIO, MPEJACTABISITh €€ B pa3iuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEIIEHO
c(hopMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCAJIbHbIE Y4eOHbIe AeHCTBUS

OoOmenue:

BOCIIPUHUMATh U (POPMYITMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOI TOYKY 3pPCHHS B
YCTHBIX M TMCHbMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUS IO XOAY PCEIICHHS 3aJ1auu,
KOMMEHTHPOBATH IMOJTYyUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIacMOM TEMBI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha TIOWCK
pEIIeHUs, COMOCTaBIATh CBOM CYXKICHUS C CYXICHHUSIMH JPYTUX YYaCTHUKOB
Jvajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
(bopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJIbTaThl PEIICHHS 3aJ1auu, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/1a4
MIPE3EHTAINNA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBIISITh IIJIaH, aITOPUTM PEUICHHsI 3a/1a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YIETOM HOBOW MHGOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN M MBICITUTEIBHBIX MPOIIECCOB, UX PE3yJbTAaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTU4YECKOM 3aJa4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TIPHU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH PUYUHBI
JOCTIDKCHUSI YU HEIOCTHIKCHUS PE3YJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboTel TpH pemIeHWH YYEeOHBIX 3aaad, MNPUHUMATh I1€1h COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYXIaTh MPOLIECC M PE3yJbTaT pPadOThI,
000011aTh MHEHHS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax padoThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pPabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPUAM, CPOPMYITHMPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiaacca oOyyaromuics HayquTCst:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MmiIockuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Uenb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4YailHOro
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYaHBIA HSKCIEPUMEHT (OIIBIT),
CIydyaiilHO€ COOBITHE, JIEMEHTApHOE CIydailHoe COObITHE (DJIEMEHTApHBIA MCXO.)
CIly4yailHOr0  ONbITa, HAXOAUTb BEPOSITHOCTU COOBITMM B  ONbITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU;

HaxOJUTh U (POPMYIHUPOBATH COOBITHS: MEpEeCcCUCHHE, OOBESIUHCHUE TaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOIH30BaTh JIUATPAMMBI
Dilyiepa, KOOPAUHATHYIO MPSMYIO JIJI pPEIIeHUs 3a/1ad, MoJIb30BaThCs (HopMysion
CIIOKEHUSI BEPOSITHOCTEN JJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;



ONEPUPOBATh  IMOHATHUSIMU: YCJIOBHAsi  BEPOATHOCTb,  YMHOKEHHE
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYalHOrO HKCIIEPUMEHTA,
HAXOJIUTh BEPOATHOCTU COOBITHI C TIOMOIIBIO MpaBWja YMHOXXEHHS, JepeBa
CIIy4alflHOTO OIIbITa, HCIONb30BaTh (POPMYIy TOJHOW BEPOSITHOCTH, (OpPMYITy
baiieca npu pemieHuu 3a1ad, ONpeaessTh He3aBUCUMOCTh COOBITHI O opmyTie u
10 OpraHU3alUU CIyYailHOTO SKCIEPUMEHTA;

NPUMEHSATh M3yYECHHbIE KOMOWHATOPHBIE (OPMYJIBI JJISi TMEPEUUCICHHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTApPHBIX COOBITHI CIy4alHOI'O OIbITA, PELICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIAy4YalHBIA  ONBIT
(ucipiTaHue), yclex M HeyJada, He3aBUCHUMbIE HUCIBITAHMS, CEpUs HCIBITAaHUM,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEpUM HMCHBITAHUN /0 TEPBOrO ycrexa, B
cepuu UcIbITaHul BepHyJu, B OmbITe, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIpECICHHE
BEPOSITHOCTEW, AMarpaMMma pacrpesesieHus, OuHapHas clydailHas BeJIMYWHA,
reoMeTpudecKoe, ONHOMHUATILHOE PaCIipeIeNICHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE paCIpEIEICHUE ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOIO PACIPENEIICHHS ABYX CIIyYailHbIX
BEJIMYUH JUISl BBIICICHUS PACIPENCIICHUS KaXXI0M BEJIMYUHBI, OIPEACIICHUS
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  MOHSATUEM
MaTEMaTUYECKOrO OKUIAHUS CIy4allHOW BEJIMYMHBI (pacipeneneHus1), IpPUMEHSITh
CBOMCTBA MAaTEMAaTHYECKOrO0 OKHMJIAHUS IIPU PELICHWU 3a7a4, BBIYHUCITH
MaTEeMaTUYeCKOe 0KUJIaHe OMHOMUAIIBHOTO U T€OMETPUYECKOTO pACTIPEIEICHHMI;
CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: JAMUCIEPCHUs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEIWYUHBI
(pactipeiesieHHsi) TPU PELICHUU 3a/lad, BBIUKCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJIBHOTO pacipe/ieICHUH.

K koniry 11 kiacca oOyyaromuics HayquTCst:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU 10 JaHHOW BHIOOPKE U OIEHUBATH
XapaKTepUCTUKU TEHEPAbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapakTepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITHI M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKUE TUIIOTE3BI, OJIb3YSACh N3yUEHHBIMU PACIIPEACIICHUSIMY;

NPUBOIUTh  MPUMEpPbl  3aJad, MPUBOJAIIMX K  [OKA3aTeIbHOMY
paclpeleneHno, 3a1ad, IPUBOAIIMX K HOPMAJIBHOMY  PacCIpEIesICHUIO.
OnepupoBaTh MOHATUSAMHU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTA BEPOATHOCTU HOPMAJIBHOTO PaCIpeesICHHUs],
(GyHKLIMS TUIOTHOCTH W CBOMCTBA HOPMAJIBHOTO pacCHpeAesIeHUs ;0NPEAeIsITh
KOA(DPUITMEHT TMHEWHON KOPPETSAIUU, BHIOOPOUHBIN KOIPHUIIUEHT KOPPEIIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t Kontpoabnbsie IlpakTnyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
DneMeHTHI Teopuu rpadoB 3
CryJaiiHble OTIBITHI, CITy4aifHbIe COOBITHS U 3
BEPOSTHOCTH COOBITUI
Omneparuu HaJ MHOKECTBAMU U
coObITHsIMH. CII0KEHNE H YMHOKECHUE 5
BEPOSITHOCTEM. Y CIIOBHAsL BEPOSTHOCT.
He3zaBucumeble coObITHS
DneMeHTbl KOMOMHATOPUKH 4 1
Cepuu nocnenoBaTeabHbIX UCTIBITAHUN.
Ucneiranusa bepuymmu. CrnyuyaiiHslii BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEIMUUHBI U PACIIPEIETICHUS 14 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KJIACC

HaumeHnoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/t

KoaunuyecTBO 4acos

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aKoH OONBIINX YHCET

OJEeMEHThI MATEMATHYCCKON CTATUCTHKH

HenpepriBHbIe Cly4aiiHbIe BETUYHMHBI
(pactpenenenus), moka3zaTelbHOE U
HOpPMaJIbHOE paclpeaeaeHus

Pacnpenenenue Ilyaccona

CBs3b MCKOY CJIy‘-Iaf/'IHLIMI/I BCJIMYNHaAMU

O606H_[€HI/Ie M CHCTEeMaTH3allHsl 3HAaHUN

11

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE

uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

Ne n/m Tema ypoka B Kontpoabubie IIpakTuyeckue
cero
padoThI padoThI

I'pad, cBs3HBIN Tpad, npeacTaBieHne
3a/1a4¥ ¢ MOMOIIBI0 Tpada

Crenenb (BaJICHTHOCTb) BepIHHEL. [TyTh B
rpade. Llenu u uKIbI

I'padsr Ha mockocTu. JlepeBo ciydaiiHOTo
IKCIIEPUMEHTA

CrnyyaiiHble SKCIIEpUMEHTHI (OIIBITHI) U
Clly4aiiHble COOBITUS. DIEeMEHTapHbIE 1
cOOBITHS (MCXOIBI)

BeposTHOCTB ClTydaiiHOTro COOBITHS.
BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHA

BeposiTHOCTB cityuaitHOTO COOBITHSI.
BeposiTHOCTH COOBITH B OMBITAX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenue, 00bEAMHEHIE MHOXKECTB U

COOBITHIA, TPOTUBOMOIOKHBIE COOBITHSI. |
Dopmyiia CII0KEHUs BEPOATHOCTEN

VY ciioBHast BEPOATHOCTh. Y MHOKEHHE 1




BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOSATHOCTH

VYciioBHas BEPOATHOCTh. Y MHOKEHHE

9 BeposATHOCTEH. PopMyJia yCIOBHON
BEPOSATHOCTH

10 dopmyia MOJHON BEPOATHOCTH

11 ®opmyna baiieca. HezaBucumblie coObITHS

12 Komb6uHatopHoe npaBuio yMHOXKEHUS.
[lepecTanoBku U pakTopuan

13 Yucno coueranuit. TpeyronsHuk Ilackans

14 ®opmyna bunoma HeroToHa
Kontponbras padora Nel: "I'padwi,

15 BEPOATHOCTH, MHOXKECTBA,
KOMOWHaTopuka'
buHapHbIii ciy4aiiHbII ONBIT (UCIBITAHUE),

16 ycnex u HeyJada. HezaBucumsie
ucnbitanus. Cepusi He3aBUCUMBIX
UCIIBITAHUH /10 TIEPBOTO ycIexa

17 Cepus HE3aBUCUMBIX UCTIBITAHUH J10
NIEpBOro ycrexa

13 Cepus HE3aBUCUMBIX UCTIBITAHUN
bepnymm

19 Cryyaiinblif BEIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [IpakTrueckast paboTa ¢ HCIOIBE30BAaHHEM
AJIEKTPOHHBIX TAOJIUII

21 Cnyuaiinas BenuuuHa. Pacripenenenue

BEpOSATHOCTEN. [[narpamMmma pacrpenesnenus




22

OnepaLu/m Hazjg CﬂyqaﬁHLIMH BCJIIMYNHAMMU.
[Ipumepsl pactipenenenuii. bunapuas
Cy4aiiHas BeJIMYMHA

23

I'eomerpuueckoe pacupeneneHue.
bunomMuanbHOE pacnpeneneHue

24

25

26

MaremaTuyecKoe OKUJIaHUE CITyYaliHOM
Benu4urHBI. COBMECTHOE pacipeiesieHre
JIBYX CIIy4aiHbIX BEJIMYHUH

He3zaBucumeble ciyyaiiHble BETUYHUHBIL.
CBolicTBa MaTEMaTHUYECKOTO OKUIAAHHUS.
Matematuueckoe oxu1aHue OMHAPHOM
CIIy4ailHON BEJIMYMHBI

Martematuueckoe 0XHIaHNE
TEOMETPUUECKOT0 M OMHOMHAILHOTO
pacrpeneneHuit

27

28

29

Hucnepcust u cTaHAapTHOE OTKJIOHEHHE
Jucnepcust OMHApHON C1y4YaitHON
BeJIMUKUHbL. CBOWCTBA AUCTIEPCUU
Marematuueckoe 0>XKHIaHue MPOU3BEICHUS

" JuCnepCusd CyMMbI HE3aBHUCHUMBIX
CJ'Iy‘I&fIHBIX BCINYHH

30

Jucnepcust GMHOMHUATBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢
UCIIOJIb30BAaHUEM IEKTPOHHBIX TAOJHIL

31

Jlucriepcus M CTaHIAPTHOE OTKIIOHCHUE
TEOMETPHUYECKOTO PaCIPEICICHHSI.
[IpakTudeckas paboTa ¢ HCIIOTB30BAHHEM
AJIEKTPOHHBIX TAOJIUII




32 O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 1

Kontponbras padora No2: "VcnisiTanust

33 bepuymnu. Ciyyaiinble BEIMUKUHBI U 1
pacnpenenenus”
34 O00011eHre U cUCTEMaTU3ALNS 3HAHUI 1
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11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
oOpa3oBaTe/ibHbIE

n/n Bcero
padoThI padoThI
pecypchl

HepasenctBo YeoOnnmera. Teopema
Yeorpimena. Teopema beprysum. 3akoH 1
OOJIBIIINX YHCEeI

HepasenctBo UeoOrniera. Teopema
Yeorpimena. Teopema beprysum. 3akoH 1
OOJBIIMX YHCEeT

Hepasencto Yeobbimea. Teopema
UYeoOrrmesa. Teopema beprymu. 3akoH 1
OOJIBIIINX YHUCEIT

Br10opouHsIil METO UCCIIEIOBAHUIM 1

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/II_I

['eHepasibHasi COBOKYITHOCTb U CiTydaiHast

BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapakTepuctukamu. OLeHKa CpeHero u 1
JMCTIEPCUN T€HEpaTbHOI COBOKYITHOCTH C

MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK

['eHepasibHasi COBOKYITHOCTb U CITy4aiHast

BbIOOpPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CPEHErO U 1
JMCTIEPCUU T€HEPaTbHOI COBOKYITHOCTH C

IIOMOIIBIO BLIGOpO‘-IHBIX XapaKTCPHUCTUK



OrneHnBaHuE BEPOATHOCTEH COOBITU 11O

8
BBIOOpKE
Craructuueckas runoresa. [IpoBepka

9 MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOVCTB
W3YYEHHBIX paclpeacieHui
Cratuctuueckas runoresa. [Iposepka

10 MPOCTEUIIINX TUIIOTE3 C MOMOIIbIO CBOMCTB
M3YYEHHBIX paclpeeICHUI

1 [TpakTnyeckas pabora ¢ HCIOIB30BAHUEM
3JIEKTPOHHBIX TaOIUI]

12 [IpuMeps! HePEPBIBHBIX CITy4YalHbIX
BeIMUMH. OyHKINS IIIOTHOCTH BEPOATHOCTH
PaBHOMepHOe pacnipenenenue. [Ipumepst

13 3a/1a4, MIPUBOISALINX K [T0KA3aTEIbHOMY U K
HOpPMaJIbHOMY pacipeeIeHUsIM

14 @yHKLUSA TIIOTHOCTH BEPOSITHOCTH
N0Ka3aTeIbHOI0 pacipeaeIeHus

L5 @YHKIMS ITIOTHOCTH BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieIeHus
[TocnenoBaTrenbHOCTE OAMHOYHBIX

16 He3aBUCHUMBIX coObITHi. [TpumMep 3anaun,
npuBosLIel k pacupenenenuto [lyaccona

17 [TpakTuyeckas pabora ¢ HCHOIB30BAHUEM
AIIEKTPOHHBIX TaOJIHIL

13 KoBapuanus nByx Ciiy4allHbIX BEJIMYUH.
Koaddurment koppensiuu

19 CoBMmecTHBIC HAOTIOIEHUS IBYX BEIINYHH

20 Br1600opouHbIi KO3PPUITUEHT KOPPEISIHHA




Paznnune Mex 1y JIMHEWHOU CBSA3BIO U

21 MPUYMHHO-CJIEACTBEHHOM CBA3BIO

22 JIuneitnas perpeccus

” [TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AJICKTPOHHBIX TAOJIUII

24 [IpencraBneHne JaHHBIX ¢ TOMOIIBIO TaOJIHIL
U IMarpaMM, olucaTelbHas CTAaTUCTHKA

25 OnbITHI ¢ paBHOBO3MOXHBIMHU
DJIEMEHTAPHBIMU COOBITHUSIMU

2% Brruucienue BeposTHOCTEH COOBITUH C
npuMeHeHueM (hopMy
Brruncienue BeposaTHOCTEH COOBITHIA C

7 IpPUMEHEHHEM TpapHIECKUX METOIOB!
KOOpJMHAaTHas MpsiMasi, 1EPEBO, AUarpaMma
Oitnepa

28 CrnyualiHple BEJIMUMHBI U pacripeieeHUs

29 MareMaTnuyeckoe 0KUJIaHuEe CIy4yailHON
BEJIMYMHBI

30 MaremaTrueckoe OKHJAaHuE CIy4ailHON
BEITUYUHBI

31 KoHnTtponbHas paborta: "BeposTHOCTh 1
craTucTuka"
Brruncnenue BeposTHOCTEH COOBITHI C

32 npuMeHeHueM (HopMyIl U rpadudecKux
METOJI0B
Boruncnenue BeposiTHOCTEN COOBITUI C

33 npuMeHeHueM (HopMyIl U rpadudecKux

MCTOAOB




CryualiHble BETMUHUHBI U paclpeesICHusI.
34 MaremaTuyecKkoe OKUJIaHUE CITyYailiHOM
BEJINYHHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJabTarta
6 Teopus BEpOATHOCTEN U CTATHCTHKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUArPaMMBbl
62 OnepupoBaTb  MOHATUAMHU:  CpelHee  apudmMeTHyeckoe, MeAMaHa,
' HauOoJibllIee, HAMMEHbIlIee 3HAYCHHUE, pa3MaxX MacCHBA YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CIIyYalHBIN SKCIIEPUMEHT (ONBIT) U CllydyallHOEe
coObITHE, 3JIEMEHTapHOE COOBbITHE (JIEMEHTAPHBIM HCXOA) CIIy4allHOTO
6.3 OMbITA; HAXOAWUTh BEPOSTHOCTHM B ONBITaX C PAaBHOBO3MOXHBIMU
CJly4aliHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
U3YyUYEHHBIX CITy4allHBIX SKCIIEPUMEHTAxX
Haxomute u QopmynupoBaTh cOOBITHS: TepeceueHHe U OObeIHMHEHUE
6.4 JNAHHBIX COOBITHIA, COOBITHE, IPOTUBOIIOJIOKHOE JaHHOMY COOBITHIO;
' H0JIb30BaThCs AMarpaMMaMy Diiepa 1 GopMyIioil cliokeHHUs BEpOSATHOCTEH
IPU PELIeHNH 33134
OnepupoBaTh NOHATHAMH: YCIOBHAS BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS;
6.5 HaXOAUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXKEHUS, C IOMOIIbIO
JIepeBa CIIy4allHOT'O OIbITA
6.6 [TprMeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPH PEILICHUH 3aa4
OnepupoBaTh MOHATUSAMU: HCHBITAHUE, HE3aBUCUMbIE HCIIBITAHUS, CEPHs
6.7 UCTBITAHUH, yCIIEX U HeyAaya; HaXOAUTh BEPOSITHOCTU COOBITHH B CEpUU
' HE3aBHCHMBIX HCIBITAHUH JO IEpPBOr0 YCIEXa, HAaXOAWTb BEPOSITHOCTH
coObITHI B cepun ucnbITanuil beprymim
6.8 OnepupoBaTb  MOHATUSIMHU:  CilydailHas  BeJIMYHMHA, paclpeiesieHue
’ BEPOATHOCTEH, AUarpaMma paclpeaciieHus
11 KVIACC
Kon .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoOBEpPSIEeMOro .
0o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeIHero o0mero 00pasoBaHus
pe3yJbTarTa
5 Teopus BEpOATHOCTEN U CTATHCTHKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAYEHUH  CIIy4allHOM  BEJIMYMHBIIO
) pacnpeiesIeHUIO WK ¢ TOMOUIbIO AMArpaMM
5.2 OnepupoBaTb MNOHATHEM MaTEMAaTUYECKOTO  OXXKHMJAHUA, IPUBOIUTH



MpPUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOe OXKUIAHHUE CIydalHOM

BEJIMYUHBI, HAXOJAUTh MaTeMaTHYECKOE OXKHUJIAHUE IO  JaHHOMY
pacrnpeiesieHuIo

53 NmeThb npeacTaBiaeHue o0 3aKOHE OOJBITUX YHCET

54 MMeTs npencraBiaeHue 0 HOPMAJIBHOM pacIpeieICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHue TaHHBIX ¢ MOMOIIBI0 Ta0wI U auarpamMMm. Cpearee apudmMeTndeckoe,
MEauaHa, HanOOJIbIIIEE U HAUMEHBIIIEE SHA4YCHHA, padMax, JUCICPCHUA U CTAHAAPTHOC
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

6.2

CrnyyvaiiHble 9KCIIEPUMEHTHI (OTBITHI) U CITy4aifHbIe COOBITHS. DIeMEHTApHBIE COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOrO COOBITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuii. Ciy4aiiHble ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

6.4

Onepanyu  HaJx COOBITUAMHU: TepecedeHue, OOBbEIUHEHHE, MPOTHBOIOIOXKHBIE
coObITus. uarpammsl Diinepa. @opmyia ciaokeHus: BEpossTHOCTEN

VcinoBHass  BEpOSTHOCTb. YMHOXKEHHME  BeposiTHOCTeH. JlepeBo  ciaydailHOTO
skcriepuMenTa. @opmyna noaHoU BeposTHOCTH. HezaBucruMble COOBITHS

6.5

6.6

6.7

KombOunatoproe mpaBmio ymHOXeHus. IlepecranoBkun wu (akropuan. Ywmcno
couetanuil. Tpeyronpauk Ilackans. ®opmyna bunoma HeroToHa

bunapHblii cnydaiiHbIii ONBIT (MCTBITAaHHE), ycleX U Heynada. HesaBucumbie
ucnibiTanusi. Cepusi HE3aBUCUMBIX HUCIBITaHUM a0 TniepBoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHym

Cnyuaiinas BenuuuHa. Pacmpenenenue BeposiTHOcTel. Jluarpamma pacmpeseneHusl.
[Tpumeps! pacnpesiesieHuit, B TOM YHUCIIE T€OMETPUIECKOEen OMHOMHUATBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEposATHOCTEN U CTATHCTHKA

5.1

5.2

UucnoBble XapaKTEpUCTHKU CIy4YaillHBIX BEJIMYMH: MaTeMaTHYeCcKOoe OKHUJaHUE,
JUCHepcusi U CTaHAapTHOE OTKJIOHeHHue. [Ipumepsl MpuUMeHeHHs] MaTeMaTH4YeCKOIro
OKHJIaHUS, B TOM 4YHCJIE B 3a/ayax M3 IOBCEIHEBHOW XM3HH. MaremaTnueckoe
OXKujaHue OMHApHOH cilyyaillHON BeIMuYMHBL. MaTteMaTHuecKoe OXHJAHHE CYyMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe 0KMIaHue U JUCIIEPCUsl TEOMETPUUECKOT0O U
OMHOMMAJIIBHOTO paclpeieleHnit

3akoH OOJBIIUX YHCET M €r0 POJb B Hayke, Mpupone u obmectBe. Bribopounbrit
METOJ UCCIENOBAaHUN

53

[IpuMepsl  HENpepbIBHBIX  CIIy4aliHbIX BeJWYMH. [loHATHE O  IUIOTHOCTH




pacnpezenenus. 3aaauu, NPUBOAAIINE K HOpMaIbHOMY pacnipeaeneHuto. [lonstue o
HOPMAaJIbHOM pacipeieseHuu




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHMUSA

Kona
NpoBepPSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHHEe (GOPMYJIMpPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TNPHU3HAK, JI0OKA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKAECHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYecKOW WHIYKIIUY;
MMPOBOAUTL AOKA3aTCIbHBIC PACCYXKACHUS MPHU PCUICHUH 3a71a4, OUCHHUBATDH
JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXIEHHI, yMEHHE OIEPUPOBATH
MOHATHUAMU. MHOXCECTBO, IMOAMHOXKXCCTBO, OII€pallii HaJl MHOXCCTBAMMU,
YMEHHE UCIOJB30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrucCaHusd p€ajlbHbIX MPOUCCCOB U SIBJIEHUU U npu pClICHUHU 3aaa4, B TOM
YHCIIC U3 IPYTUX YUEOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHUE 3aaBaTh
U OIMCHIBATh Tpadbl pa3IUYHBIMUA CIIOCOOAMH; MCIIOJIb30BaTh rpadbl mpu

pelieHuu 3aaa4y

YMeHue onepupoBaTh MOHATHSIMH: HATypalbHOE YHUCIO, LIEJI0E YUCIO,
CTENEHb C LIEJIBIM [T0KA3aTeNIeM, KOPEHb HATYPaJIbHOM CTENEHU, CTENEHD C
palMOHATIbHBIM TOKA3aTeJIeM, CTENEHb C JACHCTBUTEIbHBIM IOKA3aTelIeM,
JorapupmM UuCla, CHHYC, KOCHHYC M TaHIT€HC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAallMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJlbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU ACTMMOCTH, HAUMEHBIINH 00LIuii
JenuTelb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkiauaa npu
peLIeHUH 3a/1a4; 3HAaKOMCTBO C Pa3IMYHBIMHM MO3ULMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUI U peoOpa3oBaHus
BBIp@KEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
pAalMOHANIBHBIX  BBIPAKEHUW; yMEHHME  ONEpPUPOBATH  IOHATHUSIMHU:

noCiaeca0BaTCIbHOCTD, apI/I(bMeTI/I‘-IeCKaH nmporpeccust, IreoMeTpuiCCKad




mporpeccusi, OECKOHEYHO YOBIBAIONIasi T'e€OMETpHYECKas IPOTPEecCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMHU: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN;, ONEPUpPOBATH
NOHATHSAMU:  MaTpuna 2X2  u  3x3, onpeieinuTesb  MaTpUIIbl,

FGOMeTpI/IIIeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MOHITHSMHU: palMOHAJIbHBIC, WPpPALMOHAIBHBIC,
MOKa3aTelbHbIE, CTEMEHHbIC, JIoTapu(PMUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST M HEPaBEHCTBA, MX CHUCTEMbI, YyMEHHE ONEPUPOBATH
MOHATUSIMH: TOXJECTBO, TOXKIECTBEHHOE IMpeoO0pa3oBaHUE, YpaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW ¢ HEPABEHCTB, PAaBHOCHIBHOCTH
yYpaBHEHUH, HEpPAaBEHCTB M CHCTEM; YyMEHHE pelaTb ypaBHEHHUS,
HEpPaBEHCTBA W CHUCTEMBl C TOMOIIBIO PA3IUYHBIX NPHUEMOB; peIIaTh
YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; MPUMEHSTh
ypaBHEHHUs, HEPABEHCTBA, UX CHCTEMbI /I PEIICHHS MaTeMaTHYeCKHX

3aJiad 1 3aaa4 U3 pa3INdIHbIX obnacrei HAyKH U peaanoﬁ KHU3HU

VYMeHue onepupoBarh MNOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NEPUOIMIHOCT (DYHKIMH, OTPAHWUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKUIMHU, SKCTpeMyM (QyHKIUHM, HauOojblllee M HaMMEHbIIEE 3HAYCHUS
(GYHKIUM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
(GyHKUMU, TiepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NepBOOOpa3Has, ONpeaeNEHHbII
UHTETpal; yYMEHHE HaxOAWThb ACHUMITOTHI Tpaduka (GYHKUUHU; yMEHHUE
BBIUHCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIMN (YHKIMHA, HAaXOAUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GYHKIMM; YMEHUE HaXOJUTh NPOU3BOAHBIE BSJIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UId HCCIENOBaHMUA (DYHKIMA,
HaXOAUTh HAuOOJIbIIME M HAUMEHbIINE 3HA4YEHUs (QYHKIUH; CTPOUTh
rpaduKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO JJIi HAaXOXACHUS HAWIY4YIlIEero
pelleHUsT B IPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUUYECKUX H

bu3MYecKuX 3a/1ayax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTYDP C TTOMOIIBIO



HHTErpaga;, NpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMoIbio AuddepeHnnanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHas (YHKINS,
KOMITO3ULMST (DYyHKUMH, JTUHEeHHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs M
Jgorapupmuueckas (yHKIHMH; yMEHUE CTPOUTh TpapuKH H3YyYCHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3yYeHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33ja4 M3 APYTHX Y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHM;, BBIpaXaThb (OpPMyJaMH 3aBHCHMOCTH MEXIy BEINYHMHAMU;
UCTIONIb30BaTh CBOWMCTBA M TpaduKu (PYHKIMH U pEIIeHHs ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
NPOIEHTHI, JOJW M YacTH, Ha JBIXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJlOTH, 3a/a4i U3 00JACTH yNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKECHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJY4YCHHOE pEUICHUE U
OLICHMBATh IPABJONOAOOHOCTh PE3YyJIbTaTOB; YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHHMEM  ammapara  aiareopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAUaHa,
HauOoJIbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE HU3BJIeKaTb, MHTEPIPETHPOBATH
uH(pOpMalLKIO, MPEAICTABICHHYIO B TabMUIaX, Ha AUarpamMmax, rpaukax,
OTpaXKAIOIYI0 CBOWCTBA PEAJIbHBIX IPOLECCOB M SIBJICHUH; NPEACTABIATH
MH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIEN0BaTh
CTAaTHCTUYECKUE [IaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; Irpa)UuecKu UCCIEA0BAaTh COBMECTHbBIE

Ha6J'IIOIleHI/I${ C IIOMOUIbIO JUAarpaMm pacCC€rBaHUSA U JIMHEHHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U Clly4aiHOe

cOoOBbITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH



10

BEPOSITHOCTh C HCIIOJIB30BaHUEM TIpaUUecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKECHHSI U YMHOXKEHUS BEPOSTHOCTEH, (HOpMyIy IOIHON
BeposTHOCTH, (hopmyny bepHymmm, koMOuHaTopHbIe (aKkThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CllydaiiHas BEIIMYMHA, pPACHpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTAHJAPTHOE OTKIOHEHHUE
CIIy4allHOW  BEJNIMYHMHBI, (QYHKIHMHA  pPacCUpelelieHHss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHui; yMeHue
UCIIO0JIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3a7ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI, yMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIIESCTBEHHBIX SIBIICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NIEPECTAHOBKA, YHCIIO COYCTAHUH,
YUCII0  TEPecTaHOBOK; OwHOM  HpIOTOHA; yMEHHE  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJIENb U

HHTCPIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yiibTaTt

YMeHue onepupoBarb IMOHATHSAMM: TOYKA, IpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, INIOCKUN YroJl, ABYTPAHHBIN
yroJj, TpEXIpaHHbIA YIroJl, CKpEUIMBAIOIINUECs NPsSIMbIe, MApaIEIbHOCTh U
NEPNCHAUKYJIIPHOCTE IIPAMBIX H HHOCKOCTefI, YIroja MCEXAy IIpsIMbIMH,
Yroja MexXay MpsMOHM U IUIOCKOCTBbIO, YroJl MEXAY IUIOCKOCTSMH,
paccTosiHue OT TOYKM JO0 IUIOCKOCTH, PACCTOSIHUE MEXKIY HIPSMbBIMH,
pPAcCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh MPU PEILICHUU
3aaa4 HU3YYCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C ITOMOHIBIO TCOMETPUUCCKHUX MMOHATHH U BCJIIMYMH, pPCIIATb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3aa4U

YMeHue omepupoBaTh MOHSATHUSAMU: IUIOMAAb (QUTYpPHI, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mMapaijenenumnesn, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, IMI0maab
MOBEPXHOCTU MHUPAMHIBI, MPU3MBI, KOHYyCa, LWIMHIpa, 00bEéM KyOa,
NpAMOYIT'OJIbHOTO IMapauICICIIunicaa, IHpaMuAbl, IIPU3MbI, LOUWJIWHIpPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa M MHIUHAPA,

napaujiCJbHbIC OCH HWJIXM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,
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Kacaromasicss cepbl, HWIMHIpA, KOHyCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
dbopMynupoBaTh onpeAeneHus U3ydaeMbix (pUryp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ompoBepraTh MX; YMEHHE NPOBOAUTH KiacCHPUKauioo (GUryp 1o
pa3MYHBIM TPHU3HAKAM, BBIMONHITH HEOOXOAMMEBIE JOIMOJHUTEIHHBIC

IMOCTPOCHUA

YMeHue onepupoBaTh IOHSATHSMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00UA, TMOJOOHBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHBIE W TOJO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUICCKHE OTHOIICHUS TIPH
pelIeHUH 3a/iad; HaXOJWTh TE€OMETPHYECKHE BEITUYHMHBI (JIJTMHA, YTOJ,
IoImaab, 00BEM) TIPU PENICHUH 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB H
U3 peaThbHOW JKU3HU;, YMEHHUE BBIUUCISITH TCOMETPUUYCCKUE BEITUYUHBI
(MHA, yroiy, IUIOMIAah, OO0OBEM, IUIOMIAb TOBEPXHOCTH), HCIOIb3YsI
U3Yy4YCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONalb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TapajUIeNIeUIela, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 11apa; YMCHHUEC HAXOAUTb OTHOLICHHUC 00BEMOB HO,I[O6HBIX (1)I/Il“yp

YMeHue ONICpUPOBATH NOHATUAMU: MPAMOYTOJIbHASA CHUCTEMaAa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOPHI)II\/’I u KOOp,I[I/IHaTHLII\/'I MCETO

JJI peHICHUA TrCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTux y‘~IC6HI>IX npeamMcToOB
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YMeHnue BLI6I/IpaTB HO,Z[XO,Z[HIJ.IPIIZ MCTO AJId pCIICHUA 3alda4r, IOHUMaHNC
SHAYUMOCTH MATCMAaTUKH B HU3YYCHHUU MPHUPOAHBIX H O6HI€CTB€HHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUEC pacClio3HaBaThb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHEC IMPUBOJUTL MPUMECPLI MATEMATHUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKHU




INEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Uuncna 1 BEIUKUCICHUS

1.1

HaTypaJ'IBHBIG U LEJIbIC YHCIIA. HpI/I3HaKI/I JCIINMOCTH LCJIBIX YHUCEI

PaHI/IOHaJ'II)HI)Ie yucina. OOBIKHOBEHHBIE U JACCATHYHBIC ,I[pO6I/I, IIPOLCHTEI,

2 OeCKOHEUHbIe IEPUOIUYECKUE IPOOH
13 Apudmerndecknil KOpeHb HaTypalbHOM cTeneHu. JleHcTBUS ¢ apupMeTHIecKUMU
' KOpPHSIMHU HaTypaJlbHOW CTEIeHH
1.4 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ pallMoHaIbHbIM Moka3areneM. CBoiicTBa
' CTENEHH
L5 CuHyc, KOCHMHYC W TaHTE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuynable U HATypaIbHbIE JOTapHUPMbI
HelictButenbHple  4ucia. Apu@METHYECKHE OIepaluu ¢ JIeUCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPABUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJbTaTa BBIYMCICHUN
1.8 [IpeoOpa3zoBanue BhIpaKEHUI
1.9 KommiekcHsie uncna
2 YpaBHEHUS U HEpaBEHCTBA
2.1 Llenbie u 1pOOHO-paAIIOHANIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHHs
24 [ToxazarenbHble U JOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMUIECKe HEPAaBEHCTBA
2.8 TpuronomeTrpruyeckrue HepaBeHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpAaBEHCTBA U CUCTEMBI C TApaMeTPaMHU
2.11 Matpuna cucTemsl IMHEWHBIX ypaBHEHUN. OnpeaennTens MaTpULbl
3 @yHKUUHU U TpapUKU




Oyaknus, cnocoOwsl 3amanust GyHknuu. ['padux dynkummu. BzaumHo oOpaTHBIE

31 bynkun. YétHele u HeuéTHble pyHkimu. [leproanueckue GpyHkuun
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHuil ¢Qynkuuu. Hynu ¢yHkuum.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMeXyTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKIMUA. HawmOonbliee w HauMeHbIEEe 3HAUCHUE
(GYHKIHU HAa TPOMEKYTKE
13 CrenenHast (yHKIUSI C HATypalbHBIM U IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-0l CTEIIEHU
3.4 Tpuronomerpuyeckue GyHKIMHI, UX CBOWCTBA U rpaduKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHLHOCTEMN
3.8 ApudmeTrndeckast 1 reoMeTpuueckas nmporpeccuu. opmyiia CI0KHBIX TPOIIEHTOB
4 Hayana marematnueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (HYHKITHNA
[IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. Haxok/ieHne HanOOJbIIero U HAMMEHBIIETO 3HAUYCHUsT (YHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. UuaTerpan
5 MHoskecTBa U JIOTHKA
5.1 MHoskecTBO, onepaluy Haja MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MJIOCKOCTU
7.2 [IpsiMbIe ¥ TNIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTU BpaIEHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Maremartuka. Anredpa v Hayaia MaTeMaTH4eckoro aHanusa; 11 kiacc.
yrayonennoe ooyaenne Mepsisk A.I'., Homuposckwii JI.A., [Tonsko B.M.; mox
penakuueit [Togonsckoro B.E. O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y»; AkiinonepHoe o0111eCTBO
«3narensctBO «IIpocBemienne»

* Maremaruka. ['eomerpus; 11 knacc. yriy6iaenHoe ooyuenue Mep3msik AL,
Homuposckuii [.A., IToisikoB B.M.; nox peaakiueii [Tononsckoro B.E.
OO011ecTBO ¢ OTpaHMUYEHHOW OTBETCTBEHHOCTHIO M3maTenbekuii eHTp

«BEHTAHA-I'PA®y»; AxunonepHoe ooiiectBo «M3nartensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
1. Enunoe coaeprkanue o01ero oopa3oBaHus

https://workprogram.edsoo.ru/work-programs

2. bubmorexa MDOIII

https://uchebnik.mos.ru/catalogue?aliases=video.lesson%2Cvideo.regular

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) POIII https://resh.edu.ru

2) ®ruc.Mos IIkona https://myschool.edu.ru/



https://workprogram.edsoo.ru/work-programs
https://uchebnik.mos.ru/catalogue?aliases=video.lesson%2Cvideo.regular
https://resh.edu.ru/
https://myschool.edu.ru/

3) bubnmorexa MOIII

https://uchebnik.mos.ru/catalogue?aliases=video.lesson,video.regular

4) bubnuoteka LIOK https://mMonypoku.pd/



https://uchebnik.mos.ru/catalogue?aliases=video.lesson,video.regular
https://моиуроки.рф/

