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IHHOACHUTEJIBHAS 3AIIMCKA

Yuebnbiii kypc «BeEpoATHOCTP W CTATUCTHKA» YIUIYOJIEHHOTO YPOBHA
ABIIACTCS TPOJMOJDKEHWEM MW PA3BHTHEM OJHOMMEHHOTO yueOHOTO Kypca
yriyOJaEHHOTO YPOBHS Ha YPOBHE CpeaHero o0Iero oopazoBanua. YueOHBIH Kype
npeaHa3HavueH Il (OPMUPOBAHUS Y OOYyJAOMIMXCA CTATUCTHUYECCKOW KYJIBTYPH U
MOHWUMAHUS POJIN TCOPHUH BEPOSITHOCTEH KaK MAaTEMaTHUYECKOTO WHCTPYMEHTA IS
W3YUYCHUS CIIy4alHBIX COOBITHH, BEMWUYMH W TporieccoB. [Ipm m3yuenmm Kypca
oboramaroTrcsi TPEACTaBJACHUS OO0y4alomuxcs O METOJaX HCCIICIOBAaHUS
W3MEHUMBOTO MHpPA, PA3BUBACTCA TIOHWMMAHWE 3HAYMAMOCTH W  OONIHOCTH
MaTeMaTHIECKAX METOJOB TMO3HAHWS KAaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PCHHS.

Conepkanue yueOHOro Kypca HampaBlICHO Ha 3aKpelJICHUE 3HaHUU,
MOJYYECHHBIX MPH U3YUECHUHM Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha Pa3BUTHE TPEACTABIICHUHA O CIIYYaHBIX BEIMYMHAX W B3aUMOCBSA3SIX MEXKTY
HAMHW Ha BaXXHBIX MPUMEPAX, CIOKETHI KOTOPHIX TMOUYEPHHYTH M3 OKPYKAOIIETO
mupa. B pesynbrare y obydaromuxcs J0KHO ¢(hOPMHUPOBATHCS TTPEACTABIICHAE O
HanOoJiee ymoTpeOUTEHHBIX U OOITUX MAaTEeMATHUECKUX MOJIENSAX, HCIIOIb3YEMBIX
JUISL  OTIMCAHWS  AHTPOMIOMETPHUECKHUX W JAeMorpaduueckux  BEJTUYMH,
MOTPENTHOCTEH B Pa3IUIHBIC POJAa H3MEPCHUAX, IATEIHHOCTH O€30TKAa3HOM
PabOThl TEXHUYECKAX YCTPONCTB, XapaKTEPUCTHK MACCOBBIX SBJICHHI M MPOIIECCOB
B oOmecTBe. YUeOHBIH Kype sABIsAETCA 0a30M IS OCBOSCHHUS BEPOSATHOCTHO-
CTAaTHCTHYCCKUX METOJ0B, HCOOXOAMMBIX CIEITUANMCTAM HE TOJIBKO MHIKCHEPHBIX
CIEIUANBHOCTEH, HO TaKXKe COIMHUAIBHBIX M TCHXOJIOTHUECKHX, TOCKOJIBKY
COBPEMEHHBIE OOINECTBEHHBIE HAYKH B 3HAUWUTEILHOW MEpPE MCIOJIB3YIOT ammapar
aHanm3a OONbIMUX MaHHBIX. [leHTpabHYI0 YacTh Y4eOHOTO Kypca 3aHWMAaeT
o0cyX/ieHre 3aKkoHa OONBIMX Yncel — (YyHIAMEHTAJbHOTO 3aKOHA TPHPOJIHI,
HUMEIOIIET0 MAaTEeMAaTHUYECKYIO (hOPMaATH3AIIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH NEISIMH B CTPYKType Y4eOHOTO Kypca
«BeposATHOCT, W cTAaTUCTHKAa» HA YTIyOJEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
cojepkarenbuble JuHun: «CiydaiiHble COObITUA U BEPOATHOCTU» U «CnydaiiHbie
BEJTUUMHBI U 3aKOH OOJIBIIIAX YACET.

[ToMuMO OCHOBHBIX JIMHWW B Y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TCOPHH
rpagoB W TEOPUHU MHOXKECTB, HEOOXOAMMBIC JUISI TOTHOIICHHOTO OCBOCHHS
Marepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMATHUYCCKHUX YUCOHBIX
KyPCOB.

Conepxxanve mmanA «CioydaliHble COOBITHA W BEPOATHOCTH)»  CITY)KHT
OCHOBOHW isi (hOPMHUPOBAHUS TPEACTABIICHUNW O PaCHpeNeSICHHH BEPOSTHOCTEH
MEXKIY 3HAUCHHUSIMH CITy9alHbBIX BEIMUHWH. BakHYIO 4acTh B 3TOM cOAepKaTEIIbHON



JIMHWW 3aHUMAET U3YUEHUE FEOMETPUUECKOTO 1 OMHOMUAIBLHOIO paclpeeieHui u
3HAKOMCTBO C WX HENPEPHIBHBIMHU QHAJIOTAMU — MOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacrpeaeIeHUsIMHU.

Tembl, CBSI3aHHBIE C HEMNPEPHIBHBIMU  CAYyYaWHBIMU  BEJIWYMHAMHU U
pacrpeaeeHuAMH, aKIEHTUPYIOT BHHUMAaHUE OOYy4arolMXcs HAa OIMUCAHUM H
W3YUYCHUM CIyYalHBIX SBJICHUH C TTOMOIIBIO HEMPEPhIBHBIX (QyHKIwH. OCHOBHOE
BHUMAHUE YAENAETCA MOKA3aTEIbHOMY U HOPMAJIBHOMY PAaclpeaACTICHUSIM.

B yueOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEJIBHOEC U3YUCHUE CBS3H
MEKJy CIy4yalHbIMA BEJIMYMHAMU W ONUCAHUE HTOM CBA3M C MOMOIIBIO
koddunrenTa KOppesMu W €ro BRIOOPOYHOTO aHaAOra. OTH DJIEMEHTHI
COJICpKaHMs PA3BUBAIOT TEMY «/[MarpamMbl paccenBaHUAY, U3YUEHHYIO HA YPOBHE
OCHOBHOr0O 00I11ero o0pa3oBaHWs, U BO MHOIOM ONUPAIOTCS HA CBEACHUA W3
KYpPCOB aJIreOpbl U TEOMETPUH.

Em¢ oauH  osmeMeHT  cojAepiKaHus, KOTOpbIA  mpeajaraerca  Ha
O3HAKOMUTEJBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIYUYAHBIX HE3aBUCHUMBbIX
COOBITHI, HACTYMAIOIIMX B €IMHUILY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHUEM
BEPOSATHOCTEH KOJIMUECTBA TAKUX COOBITUHA HOCHUT PA3BUBAIOIIMA XapakTep M
ABJISIETCA AKTYaJbHBIM Jid OyAylIuX aOUTYpPUEHTOB, MOCTYMAIOIIMX HA YueOHbIE
CIEHUAJIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMHu, TICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3yuenue yueOHOro Kkypca «BeposTHOCTh W CTaTUCTHKA» Ha
yraybneHHoM ypoBHe otBogautcs 68 wacos: B 10 kmacce — 34 waca (1 dac B
Henemo), B 11 kmacce — 34 waca (1 gac B Hemenmo).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC

I'pad, cBa3ubiii rpad, mytu B rpade: kel 1 renu. CTeneHb (BaJICHTHOCTD )
BepmuHbL. [ padsl Ha iockocTu. JlepeBbs.

CrnydaliHbIe SKCTICPUMEHTHI (OTIBITHI) M CITyYaiHbIE COOBITHS. DJIEMEHTAPHBIC
coObITis (MCX0/bI). BepoAaTHOCTh ciydaifHOTO CcOOBITHS. Bau3ocTh 4WacToThl W
BEpOATHOCTH  coObiTHii.  ChaydaliHble  OMBITBI € PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITHAMMU.

Onepanuu HajJ COOBITUAMU: EPECCUCHUE, 00BEAMHEHUE, MPOTUBOIOJIOKHbIC
coObIThA. J{lnarpammsl Ditiepa. Dopmyia CI0XKEHUS BEPOATHOCTEH.

YclioBHAs BEPOSTHOCTh. YMHOXKEHHE BEPOATHOCTEH. [lepeBo ciydaiHOTO
skcrepuMenTa. Gopmyna nojsHoM BepostHocTH. Dopmyna baiieca. HezaBucumele
COOBITHA.

bunapHbI#i ciyuaifHbIl OTIBIT (MCTIBITAHKE), YCIIEX W HeyAada. HezaBucumsie
ucnbiTanud. Cepusi HE3aBUCUMBbIX MCIIBITAHUHN A0 MepBoro ycnexa. llepectaHoBku
u ¢akropuan. Yucno couertanmii. Tpeyrompauk [lackams. ®opmyma OwHOMA
HeroToHna.

Cepust HesaBucuUMbIX ucnbiTaHuil  bepuynnu. Crnyualinbii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuaithas  BenuuuHa. Pacnpenenenue  BepoATHocTel.  [luarpamma
pacnpeaenenud. Onepanyu HaJ CydyalHBIMU BEIMUMHAMH. bruHapHasa ciiydaiiHas
BennunHa. [Ipumepsl pacnpeneneHuii, B TOM UYHMCIE TE€OMETPHYECKOE U
OMHOMUAJIBHOE.

CoBMecTHOE pacnpee/icHUe JABYX CiyudaHbIX BeauuuH. HesaBucumbie
Cay4alHble BEJIWYHMHBI.MaTeMaTHuecKoe OXWJIaHWE CIAy4alHOW  BEJIWYHHBI
(pactipenenenns). llpumepbsl  NMPUMEHEHHWS  MAaTEMAaTHYECKOTO  OXKHJIAHUS
(cTpaxoBaHue, JoTepes). MareMaTnueckoe OXHWIaHWEe OWHApPHOW CITydaitHOM
BEJIMUMHBI. MaremMaTndeckoe  OXUIAHWUE CYMMBI  CIIyUYaWHBIX  BEJIMYUH.
Maremartnyeckoe 0KUJITAHHE r€OMETPHUECKOTO 151 OMHOMUAIBHOTO
pacrpeneieHrin.

Jlucnepcust W CTAHAQPTHOE  OTKJIOHEHWE  CIIyYalHOW  BEJIMYHWHBI
(pactipenenenns). Jlucnepcus OMHAPHOW CIydaliHOW BeTWYMHBI. MaTemMaTraeckoe
0XKUIAHUE TPOU3BEICHUSA W JHUCHEPCHUSA CYMMBI HE3aBHUCUMBIX CIIyYaWHBIX

BeauurH.  Jlucmepcus M CTAaHAAPTHOE  OTKIOHCHHE  OMHOMHAJIBHOTO
pacnpenenenus. Jlucriepcus W CTAaHAAPTHOE OTKIIOHCHHWE T'€OMETPHUYECKOTO
pacrpeeIiCHusI.

11 KVIACC



HepasenctBo UeoObmépa. Teopema UeObiméBa. Teopema bepHymmm. 3akoH
Oonplux  uucena.  BeiOopouHbli  MeTon  uccieAoBaHud.  BeiOopouHbIe
xapakTepucThku. OLEHUBAHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[TpoBepka NpOCTEHIINX TUMIOTE3 ¢ MOMOIIBIO U3YUYEHHBIX PACTIPEICTICHUM.

HenpepriBHubie ciydyalinbie BenuuuHbl. [Ipumepbsl. DyHKOMSA TTOTHOCTH
BEPOSATHOCTU pacnpenesicHus. PaBHOMEpHOE paclpelesieHue U €ro CBOMCTBA.
3afaun, NpUBOASIIME K MOKA3aTEIbHOMY PAclpeAC/ICHUIO. 3a1auu, TPUBOAAIINE K
HOPMaJIbHOMY pacrpeieCHUIO. OyHKIMA MJIOTHOCTH BEPOSATHOCTH
MOKA3aTeIIbHOTO pacipeaeieHus, (yHKIUS MIOTHOCTH BEPOSTHOCTH HOPMAaIbHOTO
pacnpeneneHua. OyHKIHS TUIOTHOCTH U CBONCTBA HOPMAJILHOTO PACIIPECICHUA.

ITocaenoBaTeIbHOCTh  OJWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3amaum,
MPUBOJAIIME K pacnpeneneHuto [lyaccona.

KoBapmanmsa aByx coywaitneix BenwuwH.  Koaddunment nmHelHON
koppessiiuu. CoBMECTHbIE  HAOMIOACHUS  JBYX  BEJIMUMH. BblOOpOUHBIH
koddunmenT koppensuuu. Paznuune Mexay JUHEHHOW CBSA3BI0 W MPUUWHHO-
CJIECTBEHHOM CBA3bI0. JIMHEHHAs perpeccusi, METOI HAMMEHBIITUX KBAJAPATOB.



IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (YIJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAAHCKOHN TO3UIINHA 00YUAIOMErocsl Kak akTUBHOTO 1
OTBETCTBEHHOTO  YJIEHAa  POCCHIHCKOro  oOIlIecTBa,  MPEJACTABJICHHE O
MaTEeMaTHIECKAX OCHOBAX (PYHKITMOHWUPOBAHMS PA3TMUHBIX CTPYKTYp, SBICHUH,
MPOLEyp TPaKAAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHl W JAPYroe), yMEHHE
B3aUMO/JICHCTBOBATh C COLIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
(yHKIMAMA ¥ Ha3HAUCHUEM,

2) NaTpUOTHYECKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCHUICKOM I'pakAaHCKOW HUACHTUYHOCTH, YBAKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMAaTUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHIKEHUAM POCCUMCKUX MATEMATUKOB U POCCUHMCKONW MATEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTMXKCHHWM B JAPYTAX HAyKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUA, STUUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHXKCHUH HAyKd W JEATCJIbHOCTBIO YUEHOr0, OCO3HAHUE
JUYHOTO BKJIaAa B MOCTPOCHHUE YCTOWUUBOTO OYyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAS SCTETUKY MATeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUHN, PacCyKICHHUMN, BOCIPUUMYUBOCTh
K MAaTEMATUYECKUM ACIIEKTaM Pa3JIMUHbIX BUJIOB UCKYCCTBA;

S) pusuyeckoro BocnuTaHuA:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTWYeCKHe 3HAHUSA B
WHTEpeCcax 30pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370POBOC MHTAaHWE, COAJTAHCUPOBAHHBINA PEXHUM 3aHATHH H
OTIBIXa, PETyNsapHas (u3nuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTENIBHOUN ACATEIBHOCTBIO,

6) TPy10BOr0 BOCIIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYIOJIOOUA, HUHTEpPEC K
paznuuHbM  chepam  TpoheCCHOHATIBHON ~ ACATEIBHOCTH,  CBSA3AHHBIM  C
MaTeMaTUKOW W €€ NPUJIOKEHUAMH, YMEHHME COBEpIIATh OCO3HAHHBIN BBIOOP
Oyaymedi mnpodeccnn W peaTu30BHIBATh COOCTBEHHBIE >KM3HCHHBIC TUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MareMaTHYeCKOMy  OOpa3oBaHUIO U
caM000pa30oBaHMI0 HA MPOTSHKEHWH BCEM JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a/1a4 MaTEMaTHUYECKOM HAITPaBICHHOCTH,

7) 3K0J10TH4eCKOro BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTh  AKOJIOTHUECKOH  KyJIBTYpPHI, TOHHMAHHE BIIHSIHUSA
COIMAJIbBHO-?KOHOMHMYECKHUX TMPOIIECCOB HAa COCTOSIHHUE MPHUPOIHON M COLMAILHON
Cpe/ibl, OCO3HAHUE TJIO0AIBHOTO XapaKTepa AKOJOTHYECKUX MPOoOIeM, OpUEHTALIH
Ha MPUMEHEHHWE MaTeMaTHMYEeCKMX 3HAHUW JJid pelieHud 3aJad B 00JacTH
OKpYKaloIel Cpejabl, IJIaHUPOBAHHUE TIOCTYNMKOB W OIEHKH WX BO3MOKHBIX
MOCTICICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMESHHOMY
VPOBHIO  Pa3BUTHI HAyKH H  OOIIECTBEHHOM  MPAKTHKH, IOHHMaHUC
MaTeMaTHYeCKOH HayKW Kak cdepbl YeI0BECUSCKON ICATECIBHOCTH, 3TAaloB &6
PasBUTHUA W 3HAUMMOCTH JUIS PA3BUTHSA [HMBHJIM3AIMH, OBJIAACHUE SI3BIKOM
MaTeMaTHKH M MAaTeMaTHYCCKOM KyJIbTypOM KaK CPEACTBOM IIO3HAHUS MHUPa,
TOTOBHOCTh OCYIIECTBJIATh MPOSKTHYIO M HCCIEA0BATEIbCKYIO JEATEIHbHOCTD
WHIWBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YYeOHbIe AeiCTBHS

ba3oBbie joruueckue aeicTBUS:

BBIABJIATh U XapPAKTEPU30BATh CYILIECTBEHHBIE IPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHITHIA, OTHOIICHUH MEXIy TMOHATHAMH, (HOPMYIUPOBATH
OTIPEICNICHNS TIOHATHH, YCTAHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KITacCH(PHUKaIIH,
OCHOBAHUA JiJisi 000OIIECHUS U CPABHEHHUS, KDUTEPUH MPOBOMMOI0 aHAJIN3a;

BOCIIPHHUMATh,  (opMymupoBaTh W  TPeoOpPa3OBBHIBATh  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPULIATENIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBA3H U IIPOTUBOPEUYHUS
B (hakTax, JAaHHBIX, HAOMOMACHUAX W YTBEPXKACHUAX, MPEIarath KPUTCPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA,

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKJIOUEHUN, YMO3AKIIOUEHUN 10 aHATIOTU U,

MPOBOJAUTH CAMOCTOATENIBHO TOKA3aTEIbCTBA MATEMATHYECKUX YTBEPIKIACHUN
(MpsAAMBIE W OT MMPOTHUBHOTO), BHICTPAUBATh apTyMEHTAITUIO, TIPUBOIUTEH MPUMEDPHI
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;



BEIOWpATh CMoco0 pemeHns y4eOHOH 3amaun  (CpaBHHBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BbHIOMpaTh  Haubojiee  MOAXOAAIIMA C  yUETOM
CaMOCTOATEILHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bcKue 1eiicTBUS:

UCIOIb30BaTh BOMPOCHI KAaK HCCIAEIOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMynupoBath  BOMPOCH,  (UKCHUPYIOMIKE  MPOTHBOpPEUYHE,  TPOOIEeMy,
yCTaHaBIWBATh MCKOMOE W AaHHOE, (HOPMHUPOBATH THIOTE3Yy, apTyMEHTHPOBAThH
CBOIO MO3UIIUIO, MHEHHUE,

MPOBOAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, UCCACTOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTEMaTHUYECKOro 00bEKTA, SIBJICHUA, MPOoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTYy OOBEKTaMHU, ABJICHUSAMH, MPOLECCAMMU;

CaMOCTOSTEILHO (DOPMYIIHPOBATh OOOOIICHUS W BBIBOJABI IO pe3ysibTaTaM
MPOBEAEHHOTO  HAOJIOJICHUS,  WCCJICIOBAHMS,  OILCHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 00OOIIEHUIA,

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIIECCa, a TAKXKE BBIJABUTAThH
MPENOJIONKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSX.

PaboTa ¢ undopmanmeii:

BBISBJIATH Ae(UIIATE WH(POPMAIIAW, TAHHBIX, HEOOXOAMMBIX JJI1 OTBETA HA
BOIIPOC U JJIsl PEILICHUS 3a/1a4u;

BEIOWPATh MH(POPMAITHIO W3 UCTOYHUKOB PA3TMUHBIX THUIIOB, aHAJTU3APOBATH,
CHUCTEMATHU3UPOBAaTh W HMHTECPIPETHPOBATh WH(MOPMANMIO PA3TUYHBIX BHIOB H
dhopM TpeACTaBICHUS,

CTPYKTYpHpOBaTh WHGPOPMAIHAIO, TPEACTABIATh €€ B Pa3IMUHBIX (hopmax,
WJUTIOCTPAPOBATH Tpadrueckw;

OLICHUBATh HaJIEKHOCTh uHdopMaIuu o CaMOCTOSATEIbHO
c(hopMyTMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKAaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeliCTBUSA

Oo0menue:

BOCIIPHHUMATH U (POPMYJIMPOBATH CYXKIACHHS B COOTBETCTBUHU C YCIOBHSAMHU H
1eaaMu  OOIIEHUsSA, SCHO, TOYHO, TPAMOTHO BHIPaKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W TACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEIICHHUS 3a/JauH,
KOMMEHTHPOBATh TIOJTyUCHHBIN PE3yJIbTaT;

B X0J¢ O00CYXXJICHHA 3a7aBaTh BOMPOCH TO CYIIECTBY OOCYXAAEMOW TEMBI,
mpoOIeMBbl, pemaeMol 3a7aud, BBICKA3bHIBATh HJCH, HAICJCHHBIC HA TOWCK
PEIICHHS, COTMOCTABIATh CBOM CYXACHHS C CYXIACHUSMH JPYTMX YYaCTHHUKOB
auaiora, oOHapyKWBaTh Pa3IMuMe W CXOJCTBO TO3WITMH, B KOPPEKTHOH (dopme
(hopMynMpoBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS,



MPEICTABIATh PE3YJIbTaThl PELICHUS 3aJ4a4M, SKCICPUMEHTA, UCCIICIOBAHUA,
MPOEKTa, CaMOCTOATEIHLHO BHIOMpPATh (OpMAT BBICTYINICHHS C YYETOM 3a7ad
MPE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIE YHUBEPCAJILHbIE YUeOHbIE elicTBUS

Camoopranuzamnus:

COCTaBJIATH IJIAH, AJITOPUTM PEIICHUS 33/1aud, BEIOUPATh COCO0 PEIICHUs C
YUETOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YUETOM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, SMOLNMOHAJIbHBIH HHTEJLIEKT:

BJIAJCTh HABBIKAMH  TIO3HABATEIbHOW  pediekCMM  KaKk  OCO3HAHUA
COBEPIIAEMbIX JAEHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAACThH
crocob0aMu CaMOITPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pPEelIeHUd
MaTEMAaTHUYECCKON 3a/1a4H,

MPEABUIETh TPYJHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh MPH PEIICHUU 3a7auH,
BHOCUTbh KOPPEKTHUBBI B JICATEIbBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM, O0BSICHATh TPUUUHBI
JOCTHXKEHUS WM HEJOCTHKEHUS PE3YJIbTaTOB ACATEIbHOCTH, HAXOAUTH OIINOKY,
JIaBaTh OLICHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHAS 1eITEIbHOCTD:

MOHUMATh W MCMOJIb30BAaTh MPEUMYINECTBA KOMAHAHOW U WHAUBUAYAJIbHOM
paboThl MpU PpEHIEHUH YYEOHBIX 3aJay, NPUHUMATh 1€Jdb COBMECTHOM
JEATECIbHOCTH, IJIAHWPOBATh OPraHU3alMI0 COBMECTHON PabOThl, pacnpeacisTh
BUABI paboOT, [OroBapuMBaThCsA, OOCYXKIAaTh MPOILECC W Ppe3yJbTaT PpadoThHI,
0000maTe MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX opMax padoTsl (0OCyxkacHWS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC), BHITIOJIHATH CBOIO 9acTh paboOThl |
KOOPAWUHUPOBATh CBOU JACHUCTBUA C JPYTMMHM 4YJI€HAMHU KOMaHbI, OLICHWUBAThH
KaueCTBO CBOETO BKJaAa B OOMIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATDI

K koniy 10 kimacca oOydaroniuiicss HayqYuTCs:

cBOOOHO OmepupoBaTh MOHATHAMHA: Tpad, Tutockmii Tpad, cBsA3HBIN Tpad,
nyTh B Tpade, Iemb, MUK, JAEPEBO, CTENECHb BEPIIMHBI, ACPEBO CIYYAHHOTO
IKCIICPUMEHTA;



CBOOOJHO OMEPUPOBATh TOHATHAMM: CIy4YalHBIH HKCHEPUMEHT (OIBIT),
CiydaitHoe COOBITHE, JIEMEHTAPHOE CIydaiiHOe COOBITHE (AIIEMEHTAPHBIN MCXO/)
CIIy4yaHOTO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbITaX C
PaBHOBO3MOXHBIMH DJICMEHTAPHBIMH COOBITUAMM,HAXOAUTh U (POPMYIHPOBATH
COOBITHS:  TepeceueHne, OObeAMHEHWE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOMOJIOKHOE JTAHHOMY, UCMOJL30BaTh AMArpaMmbl DWjiepa, KOOPAUHATHYIO
MPAMYIO IS PEIICHHsS 3a71a4, TIOJIb30BaThCA (POPMYJION CITOKEHHUS BEPOSTHOCTEH
JUISl BEPOSITHOCTEHN JBYX M TPEX CIIYYaHHbBIX COOBITHIA,

ONEPUPOBATH MOHATUAMMU: YCIOBHAsA  BEPOSTHOCTD, YMHOKCHUE
BEPOSATHOCTEH, HE3AaBUCHMBIC COOBITHS, AEPEBO CIIYYalHOTO AKCHEPUMEHTA,
HAaXOJUTh BEPOSITHOCTH COOBITUH C MOMOIIBID TPaBUJA YMHOXKEHUA, IEpeBa
CJIy4aifHOTO OTbBITA, HCIOIB30BaTh (POPMYJTy TOJHOW BEPOATHOCTH, (hopmyiy
baiieca mpu pemennn 3a1a4, ONpeesaTh HE3aBUCUMOCTh COOBITHH 10 (hopMyIie U
[0 OPraHU3aly CIIYYalHOTO SKCIIEPUMEHTA,

MPUMEHATh WM3yYCHHbIE KOMOWHATOPHBIC (DOPMYNBI I TICPECUUCIICHUS
3JIEMEHTOB MHOKECTB, 3JIEMCHTAPHBIX COOBITUH CAYyYalHOTO OMbITA, PEIICHUs
33/1a4 MO TEOPUU BEPOATHOCTEH;CBOOOJHO ONMEPUPOBATH MOHATUAMM: OWHAPHBIN
CIIy4aiiHbI OTBIT (MCTBITAHWUE), YCIEX WM HEy/JAaua, HE3aBUCHUMBIC HCITBITAHUS,
Cepusi UCHBITAHWMN, HAXOAUTh BEPOATHOCTH COOBITHHA: B CEPUU MCIBITAHUHN [0
MEPBOr0 yCIexXa, B CEPUM HCOBITAHWA bepHyuM, B OMNBITE, CBI3aHHOM CO
Cly4alHbIM BbIOOPOM M3 KOHEUHOW COBOKYMHOCTH,

CBOOOJHO OMEPUPOBATh MOHATHSAMHU: ClIydalHas BEJIWUYMHA, PACIPEICICHUE
BEPOSATHOCTEH, JuarpamMma pacrhpeieieHusi, OuHapHasd CiaydyaiHas BEIWYMHA,
r€OMETPUUECKOE, ONHOMUAIIBHOE PACTIPEACIICHUE;

ONEPUPOBATh TMOHATHIMH. COBMECTHOE PACHPEACICHHE ABYX CIyYallHBIX
BEJIMUWH, UCIOJIb30BaTh TAOIMUILy COBMECTHOTO PACMpPENCICHUA ABYX CJIy4ahHbIX
BEJIMYMH JJI1 BBIJICJICHUS PACIPEHCIICHUS KaXKI0H BEJIIMYMHBI, ONPEACIICHUA
HE3aBUCHUMOCTH  CJIyYaWHbIX  BEJIMYMH,CBOOOJHO  ONEPUPOBATH  MOHATHEM
MaTEMaTHIECKOTO OXHUAAHWS CIyUaHON BEIMUUHBI (PACTIPEACIICHHUS ), TPUMCHSITh
CBOWCTBA MATEMATHYECKOTO OXHUIAHWS MNPH PEIICHUM 3aJa4, BBIYUCIATH
MaTeMaTHYECKOE 0KUAAHNE OMHOMHUAIBLHOTO U T€OMETPUUYECKOTO PACTIPEICTICHUIA,

CBOOOJHO OMEPUPOBATH MOHATUAMM: JUCIEPCUS, CTAHJAPTHOE OTKJIOHEHUE
CIIly4aWHON BEJIMYMHBI, NIPUMEHATH CBOMCTBA AUCHEPCHUU CIIYYAWHOW BEJUYHUHBI
(pacripeic/icHHs) TIPH PEIICHUW 3a/1a4, BBIYUCIIATH JUCTIEPCHIO W CTaHAAPTHOE
OTKJIOHCHUE T€OMETPUUECKOTO U OMHOMHAJIBHOTO PacOpeIe/ICHHM.

K koniy 11 kiacca oOydaroniuiicss HayqYuTCs:

BBIYUCJISAITh BBIOOPOUYHBIE XaPAKTEPUCTUKU MO JAHHOW BHIOOPKE U OLICHUBATH
XapPaKTePUCTUKUA TCHEPAJbHOW COBOKYMHOCTHM JIAHHBIX MO  BBIOOPOUHBIM



xapaktepucthkaM. OLIEHUBAaTh BEPOATHOCTH COOBITHI M MPOBEPATHh MPOCTEHIINE
CTAaTUCTUYECKUE TUIIOTESBI, MOJIb3YACh N3YUEHHBIMU PACIPEACIICHUAMMY,

NPUBOAWTL  TPUMEPBH  3a4a4, NOPUBOJAIIMX K  IIOKA3aTeJIbHOMY
pacnpeneseHuro, 3ajady, IPUBOMAIIMX K HOPMAJIBHOMY  PacCHpeleICHHUIO.
OnepupoBaTh TOHATHAMHA. (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKA3aTEIIHHOTO
pacnpeneneHus, (PyHKIHs TUIOTHOCTH BEPOSATHOCTH HOPMAJIBHOTO PACTIPEICICHUS,
(hyHKIIMA TJIOTHOCTH M CBOMCTBA HOPMAJILHOTO PACTIPEICICHUS,

ompenensaTh  KOAPUIHUCHT  JTUHEHHOW  KOPPENSAIH,  BHIOOPOUYHBIH
KOA(PUIMEHT KOPPEITSITIH.



TEMATNYECKOE IINTAHUPOBAHUE
10 KUIIACC

KosauuectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3fe/ioB U TeM (undposbie)
Ne n/m Kontpoabusie | IIpakTuueckue
NPOrpaMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypent
1 DneMeHThI Teopun rpados 3
5 CrydaiiHble OTIBITBI, CIIy4aliHbIe COOBITHS U 3
BEPOSITHOCTH COOBITUH
Omnepauuy HaJ MHOXKECTBAMU U
3 coOprTusiMu. ClOKeHNE U YMHOXKESHHE 5
BEPOSITHOCTEN. Y CJIOBHAsI BEPOSITHOCTbD.
He3zaBucumeie coObITHS
4 OneMeHTbl KOMOMHATOPHKH 4 1
Cepun nociuenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnerranus bepuymnu. Crny4aitaslii BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CayyaliHbple BETUYMHBI U pacpeeseHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

KosauuectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3fe/ioB U TeM (undposbie)
Ne n/m Kontpoabubie | IIpakTuueckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsbl
3axoH OOJBIINX YHCET
2 DJIEMEHThI MATEeMAaTHUECKONU CTATUCTUKHI 6
HenpepriBHbIE Cy4yaiiHble BETUYHUHbI
3 (pacmipenesienus), MOKa3aTeIbHOE U 4
HOpMaJIbHOE paclpeaeneHus
4 Pacnpenenenue Ilyaccona
CBsi3b MeXy CTy4alHBIMU BeJTUYHHAMU
6 O06001eHne 1 CUCTeMaTU3alus 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




MOYPOYHOE NMNMIAHNPOBAHUE
10 KNACC

Ne

Tema ypoka
n/n yp

"padh, cBA3HbLIV rpad, NpeAcTaBneHMe 3a4aum ¢
NMoMOLLbIO rpada

CreneHb (BaIEHTHOCTb) BepLUWHbI. TyTb B
rpage. Llenn n unknbl

pachbl Ha MAOCKOCTW. [epeBo CyyaiiHoro
aKCneprMeHTa

CnyuyaliHble 3KcnepuMeHTbl (ONbITbI) U
c/y4yaiiHble COObITUSA. DeMeHTapHble CObbITUA
(ncxopbl)

BeposiTHOCTb C/y4ailHOro cobbITUS.
BepoAaTHOCTM COBLITUIA B OMNbITax C
PaBHOBO3MOXHbIMW 3/1eMeHTapHbIMM
CobbITUAMM

BeposiTHOCTb C/y4ailHOro CobbITKS.
BepoAaTHOCTM COOLITUIA B OMbITax C
PaBHOBO3MOXHbIMU 3/1IEMEHTAPHbIMM
cobbITUAMM

MepeceyeHne, 06beAUHEHNE MHOXECTB U
COObITUIA, NPOTUBOMONOXHbIE COObITHS.
dopmyna CNoXXeHWs BEPOATHOCTEN

YcnoBHasa BepoOATHOCTb. Y MHOXeHMne
BeposTHOCTEeN. dopmyna yCI0BHOM

KonunyecTtBo 4acoB

Bcero

KoHTp.
pa6oThbl

MpakT.
pa6oThbl

JaTta
n3yyeHus

03.09.2026

10.09.2026

17.09.2026

24.09.2026

01.10.2026

08.10.2026

15.10.2026

22.10.2026

ONeKTPOHHbIE LD POBbIE
o6pasoBaTesibHble pecypchbl

https://r.edsoo.ru/DNVFOSSRO

https://rn.edsoo.ru/UXI4HCLA 1

https://rn.edsoo.ru/24XFA5016

https://m.edsoo.ru/JTIN2M7PO

https://r.edso0.ru/8S3C8YCML

https://rn.edsoo.ru/N2R1G2PJ5

https://rm.edso0.ru/183Y3NKOO

https://rn.edsoo.ru/W5ZFDS3AA


https://m.edsoo.ru/DNVFQSSRQ
https://m.edsoo.ru/UXI4HCLA1
https://m.edsoo.ru/24XFA5016
https://m.edsoo.ru/JIIN2M7PO
https://m.edsoo.ru/8S3C8YCML
https://m.edsoo.ru/N2R1G2PJ5
https://m.edsoo.ru/183Y3NKOQ
https://m.edsoo.ru/W5ZFDS3AA

10

12

14

15

16

17

18

19

20

21

BEPOSTHOCTM

YcnoBHasa BepoOATHOCTb. Y MHOXeHue
BepoATHOCTe. PopmMyna yCnoBHOM
BEpPOATHOCTY

dopmMyna NoHON BEPOSITHOCTU

®opmyna baiieca. HesaBucKMble COBLITUS

Kom6uHaTOpHOE MpaBuIo YMHOXEHUS.
MepecTaHoOBKM 1 hakTopuas

Yucno coyetaHuii. TpeyronbHuK Mackans

dopmyna 6uHoma HblOTOHA

KoHTponbHas pabota Nol: "Ipadbl,
BEPOATHOCTU, MHOXECTBa, KOMOMHaTopumka'™
BUHapHbIA cnyyYaliHblid ONbIT (UCMbITaHKE),
ycnex v Heygaya. He3aBrCMMble UCNbITAHUS.
Cepus He3aBUCUMbIX UCMbITAHWIA [0 NepBOro
ycnexa

Cepus He3aBUCKUMbIX UCMbITAHUIA [0 NepBOro
ycnexa

Cepus He3aBUCKUMbIX UCMbITAHNIA BepHynau
CnyuyaiiHbli1 BbIOOP M3 KOHEYHOIA
COBOKYMHOCTY

MpakTnyeckas paboTa C MCNO/b30BAHNEM
3NEeKTPOHHbIX Tabnuy,

CnyuyaiiHasa BennunHa. PacnpegeneHve
BeposTHoCTel. [Aunarpamma pacnpegeneHus

29.10.2026

12.11.2026

19.11.2026

26.11.2026

03.12.2026

10.12.2026

17.12.2026

24.12.2026

15.01.2027

22.01.2027
29.01.2027

05.02.2027

12.02.2027

https://m.edsoo0.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/l'Y4T46JQ6

https://m.edso00.ru/Q1KT2Y91U
https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/\VCL7PSUOX

https://m.edsoo.ru/NE69MIZIO

https://m.edsoo.ru/SMFB4W1JM


https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU
https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM

22

23

24

25

26

27

28

29

30

31

32

Onepaumun Hag, cnyyvyaiHbIMU BEIMUYMHAMM,
Mpumepbl pacnpegeneHnin. buHapHas
clyyaiiHas BenmMunHa

"eomeTpryeckoe pacnpegeneHue.
BuHomumancHoe pacnpefeneHue

MatemaTyeckoe OXuaaHue cnyyaiiHoi
BENNUMHbLI. COBMECTHOE pacnpefeneHne apyx
CNyYaliHbIX BENYNH

He3aBUCKMbIe CMyYaliHble BENMUYNHBI.
CBolicTBa MaTEMATNYECKOr0 OXMAAHMS.
MaTeMaTn4ecKoe OXuaaHne 6uHapHoA
Cny4yaliHOW BeNMYNHbI

MaTtemaTyeckoe 0XuaaHue reoMeTpU4Yeckoro
1 GBUHOMWANBHOTO pacnpeseneHnit

Jwncnepcns n ctaH4apTHOE OTK/IOHeHne

[uncnepcusi 6GUHAPHOW CMyYainHON BENNYMHBI.
CsoiicTBa gucnepcum

MaTemaTn4ecKoe OXunaaHue NPon3BeAeHNs 1
AVCNEPCUs CYMMbl HE3aBUCHUMbIX CyYaiiHbIX
BENNYNH

Avcnepcus 6MHOMWANBLHOTO pacnpeaeneHns.
MpakTuyeckas pa6oTa C UCMOb30BaHNEM
3NEKTPOHHbIX TabuLy

[vcnepcus 1 cTaHAapTHOE OTK/IOHEHMWe
reoOMeTPUYECKOro pacnpeaeneHus.
MpakTuyeckas pa6oTa ¢ UCMOIb30BaHNEM
3NEKTPOHHbIX TabuLy

O606LLeHMe 1 cMCTeMATU3ALNA 3HAHWIA

19.02.2027

26.02.2027

05.03.2027

12.03.2027

19.03.2027

09.04.2027
16.04.2027

23.04.2027

30.04.2027

07.05.2027

14.05.2027

https://m.edsoo.ru/C6 TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

https://rn.edsoo.ru/77Z76Y7KB

https://rn.edsoo0.ru/N9D71J9PM

https://rn.edsoo.ru/C6HWOBTOO
https://rn.edsoo.ru/BGX67VSNV

https://rn.edsoo.ru/HYZZFP2Y7

https://rn.edsoo.ru/K52203JU2

https://rn.edsoo.ru/BOWSYV6LT

https://rn.edsoo.ru/NSGZU1L92

https://rn.edsoo.ru/K2Y9U56JG


https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ
https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG

KoHTponbHaa pabota Ne2: "McnbiTaHns 21.05.2027

33 BepHynnn. CnyyvaitHble BENNYMHbI U 1 1 https://m.edsoo.ru/EZTQ5A060
pacnpegeneHuns”
34 0O606LeHNe 1 cnucTeMaTU3aLmUs 3HaHNIA 1 15.01.2027 https://m.edsoo.ru/ZEKKZP13J

OBLUEE KOJIMYECTBO YACOB MO NMPOrPAMME 34 2 0


https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KNACC

No
n/n

Tema ypoka

HepaBeHcTBO YebblLLeBa.
Teopema Yebbiwesa. Teopema
BepHynnu. 3akoH 60/bLUKX YmnCen

HepaBeHcTBO YebblLLeBa.
Teopema Yebbiwesa. Teopema
BepHynnn. 3akoH 60/bLUKX Yuncen

HepaBeHCcTBO YebblLLeBa.
Teopema Yebbiwesa. Teopema
BepHynn. 3akoH 60MbLINX YNCer

BbI60pOYUHBI MeTOg,
nccnenoBaHmi

MpakTnyeckas pabota ¢
MCNONb30BaHNEM 3NEKTPOHHbIX
Tabnu

["eHepasibHas COBOKYMHOCTL U
cnyvaiiHas Bbl60pKa. 3HaKOMCTBO
C BbIOOPOYHbIMYU
xapakTepuctukamu. OueHKa
CpefiHero n gucriepcun
reHepasibHOM COBOKYMHOCTU C
NMOMOLLbIO BbIGOPOUHBIX
XapaKTepucTumk

"eHepanbHas COBOKYMHOCTb

KonnyectBo 4acoB

Bcero

KOHTpONbHbIE
paboThbl

MpakTnyeckune
paboThbl

JdaTta
n3yyeHuns

ONeKTPOHHbIE LN poBble
obpasoBaTeNbHbIE pecypchl

https://m.edsoo.ru/E25IPS7YZ

https://m.edsoo.ru/84DPQY5U5

https://m.edso0.ru/795RTYVP7

https://m.edsoo.ru/T3HDIUGR5

https://m.edsoo.ru/7918IHPHP

https://m.edsoo.ru/1234058PN

https://m.edsoo.ru/UFS5LUWZX


https://m.edsoo.ru/E25IPS7YZ
https://m.edsoo.ru/84DPQY5U5
https://m.edsoo.ru/795RTYVP7
https://m.edsoo.ru/T3HDIU6R5
https://m.edsoo.ru/79I8IHPHP
https://m.edsoo.ru/I234058PN
https://m.edsoo.ru/UFS5LUWZX

10

12

14

cfyyaiiHas Bbl60pKa. 3HaKOMCTBO
C BbIOOPOYHbIMU
xXapaktepuctmkamu. OueHKa
CpeAHero u gucnepcun
reHepasibHOM COBOKYMHOCTU C
MOMOLLbIO BbIGOPOYUHbIX
XapaKTepUCTUK

OueHMBaHMe BEPOATHOCTEN
CO6bITMIA MO BbIGOPKE

CraTuctnyeckas runoTesa.
MpoBepKa NPOCTEeMLLMNX FMNOTE3 C
MOMOLLbKO CBOMCTB M3YYEHHbIX
pacnpegeneHui

CraTuctnyeckas runoTesa.
MpoBepKa NPOCTEeMLLMNX FMNOTe3 C
MOMOLLbKO CBOMCTB M3YYEHHbIX
pacnpegeneHui

MpakTnyeckas pabota ¢
NCNONb30BaHNEM 3/IEKTPOHHbIX
Tabnu

MprMepbl HenpepbIBHbIX
CNyyaliHbIX BENNUYNH. DYHKLMS
NJIOTHOCTU BEPOATHOCTH

PaBHOMEpHOe pacnpeseneHue.
MpumMepbl 3a4a4, NPUBOASLLUX K
MoKasaTe/bHOMY U K
HOpPMa/bHOMY pacrpefeneHnsm

DYHKUUA NAOTHOCTU
BEPOATHOCTM NOKa3aTe/IbHOro

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR1

https://m.edsoo.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7TUJAF3E7

https://m.edsoo.ru/TBYPVVI6N

https://m.edsoo.ru/0TSVANSGH


https://m.edsoo.ru/ZP168PTHI
https://m.edsoo.ru/AN2N5V9R1
https://m.edsoo.ru/6VQ7WZS6U
https://m.edsoo.ru/ASK0DEFOW
https://m.edsoo.ru/R7UJAF3E7
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pacnpefeneHus

DYHKUUA NIOTHOCTU
BEPOATHOCTN HOPM&a/IbHOTO
pacrnpegeneHus

lMocnefoBaTenbHOCTb
OAUHOYHbIX HE3aBUCUMbIX
coObITWiA. Mpumep 3agaun,
NPUBOAALLEN K pacnpefefieHnto
lMyaccoHa

MpakTunyeckas pabota ¢
MCNONb30BaHNEM 3NEKTPOHHbIX
Tabnuy

KoBapuaums AByX cnyyanHbix
BeIMUNH. KoaghhnumeHT
Koppenauuu

CoBMeCTHble HabMaeHNA ABYX
BE/IMYMH

BbI60pOYHbIN KOIPHULNEHT
Koppenauuu

Pasnnuvie Mexay NMHenHom
CBAA3bIO U MPUUYNHHO-
CNefCTBEHHON CBA3bIO
NuHeitHasa perpeccus
MpakTunyeckas pabota ¢
MCNONb30BaHNEM 3NEKTPOHHbIX
Tabnu,

MpeacTaBneHne faHHbIX C
NMOMOLLIbIO TabNuL 1 guarpamm,
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https://m.edsoo.ru/D45HUB3GM

https://m.edso0.ru/6XKX4ZT1F
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https://m.edsoo.ru/HROCOPOZ9
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https://m.edsoo.ru/F2NT3RIIG

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUM6EV3
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onmncatenbHad CTaTUCTUKa

OnbITbl C paBHOBO3MOXXHbIMI
ANEeMeHTapPHbIMN coObITMAMN

BbluncneHne BeposTHOCTEN
COObITUIA C NPUMEHEHNEM
thopmyn

BbluncneHve BeposiTHOCTe
CO6bITWIA C NPUMEHEHNEM
rpauyeckmx MeTof0B:

KoopAMHaTHas npsiMas, [epeBo,

Anarpamma dinepa
CnyvaiiHble BENNYMHbI 1
pacnpegeneHus
MaTtemaTtnyeckoe oXxuaHue
CNy4YaliHOW BeNMYNHbI
Martemartnyeckoe oXxugaHue
CNy4yaiiHOW BENMYNHbI
KoHTponbHas pabora:
"BepoaTHOCTb U cTaTuCTMKa"

BbluncneHve BeposiTHOCTEN
CO6bITWIA C NPYMEHEHNEM

thopMyn 1 rpagmyeckmx MeTooB

BbluncneHne BepoATHOCTEN
COObITUIA C NPUMEHEHNEM

thopMyn 1 rpagmyeckmx MeTooB

CnyuyaiiHble BEMUMHbI U
pacnpefeneHus.
MaTemaTnyeckoe oXxujaHue

https://m.edsoo.ru/XLU9T8DVR

https://m.eds00.ru/661M9IPXR

https://m.edsoo.ru/2WSLLMRF6

https://m.edsoo.ru/CVIY1CQSA

https://m.edso00.ru/FQIOJIKXY

https://m.edsoo.ru/2Y XDFL4PS

https://m.edsoo.ru/WS11LA3U8

https://m.edsoo.ru/MFOY8KOZ7

https://m.edsoo.ru/YISRDSA5M

https://m.edsoo.ru/SNAA4YLRK
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CIy4aiiHON BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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MPOBEPAEMBbBIE TPEBOBAHWA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOW OBPA30OBATE/IbHOW MPOIrPAMMBbI

10 KTACC

Kog
NpoBepsieMoro
pesynbTata

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KNACC

Koz
NnpoBEpPSEMOro
pesynbTaTta

5

5.1

5.2

MpoBepsieMble NpeiMeTHbIe Pe3yibTaTbl OCBOEHUA OCHOBHOIA
06pas3oBaTe/NIbHON Nporpammbl cpegHero obuiero o6pasoBaHus

Teopus BepoSTHOCTEN 1 CTaTUCTHKA
YnTaTb U CTPOUTL TabANLbI U Auarpammbl

OnepupoBaTb  MOHATUAMW:  CpeAHee  apu(MeTUYeckoe,  MeAuaHa,
HambosbLUee, HaMMEHbLLIEE 3HAYEHME, pa3Max MacCuBa YNCNOBbIX [aHHbIX
OnepupoBaTtb MOHATUAMU: ClyYaiHbIA 3KCMEPUMEHT (ONbIT) W Ciay4vainHoe
CobObITVE, 3NeMeHTapHOe Ccob6biTMe (3/1EMEHTapHbIA UCX0A) CAy4YanHOro
OnblTa; HAax04MTb BEPOATHOCTM B ONbITaX C PaBHOBO3MOXHbIMU
C/ly4yariHbIMU COObITUAMW, HAXOAWUTL Y CPABHUBATb BEPOSATHOCTU COOBLITUN B
M3YUYeHHbIX CNyYaliHbIX 3KCNepuMeHTax

Haxoaute © opmynupoBaTb COObITUSA: nNepeceyeHve U 00beANHEHME
[AaHHbIX COObITUWA, COObITWE, MPOTMBOMONOXHOE [AaHHOMY COObLITUIO;
nonb30BaThbCA fuarpamMMamu Jiinepa v HOpMyol CNOXeHNUsS BEPOATHOCTEN
npu peLleHunn 3agau

OnepupoBaTtb NOHATUSAMU: YC/IOBHAs BEPOATHOCTb, HE3aBUCUMbIE COObITUS;
Haxo4uTb BepPOATHOCTU C MOMOLLbK MNpaBuia YMHOXEHUs, C MOMOLLbIO
[iepesa C/ly4yainHoro onbita

MpYMeHATb KOMOMHATOPHOE NPaBUIO0 YMHOXEHUS MPY PeLeHnN 3aauy

OnepupoBaTb MOHATUAMU: WCMNbITaHWE, He3aBUCUMbIE WUCMbITAHWUSA, Cepus
UCMbITAHUIA, yCNex W Heyfauya;, Haxo4uTb BEPOATHOCTM COObITUIA B Cepum
He3aBUCUMbIX WCMbITAHWA [0 MEepBOro ycrexa, HaxoAWTb BEPOATHOCTU
COObITUIA B CEPUUN UCMbITAHNIA BepHynin

OnepupoBaTb  MNOHATMAMW:  CiAyvaliHas  BeNWYMHA,  pacnpefesneHue
BEpPOATHOCTEN, AnarpaMma pacnpegeneHus

MpoBepsiemMble NpefMeTHbIe pe3y/ibTaTbl OCBOEHUS OCHOBHOIA
o6pasoBaTesibHOV NporpaMmmbl CpeAHero o6LLero obpasoBaHus

Teopusi BEPOSTHOCTEN U CTATUCTUKA

CpaBHUBaTb BEPOATHOCTU  3HAYeHWM cryyaiiHou Be/IMUMHbBINO
pacnpeAeneHno UK ¢ NOMOLLLI0 Anarpamm

OI'IepVIpOBaTb NOHATUEM MaTeMaTn4yeckoro  OXXmpaHus, npuBOANTbL



MIPUMEPBI TOrO, KaK MPUMEHSETCS MAaTEMAaTUYECKOe OXKUIAHUE CIy4alHOU
BEJIMYUHBL, HAXOAWTb  MATEMAaTU4YECKOE OXHUJAHWE MO  JAHHOMY

pacnpencaeHur0
53 HmeTp npencTaBieHne 0 3aKOHE OOJBLINX YUCEI
54 Hwmerts mpencrasieHre 0 HOPMAJIBLHOM pacipeneaeHun




MPOBEPAEMBbBIE 3JIEMEHTbI COAEP)XAHWNA

10 KTACC

MpoBepsieMblii 3/IEMEHT CoAepXKaHus

Koga
6 Teopuns BEPOATHOCTEN M CTaTUCTMKA
MpeacTaBneHne faHHbIX C NOMOLLbLIO Tabnuy u gnarpamm. CpefHee apuMeTUYECKoe,
6.1 MeAmnaHa, Hambosbllee N HaMMeHbLUee 3HauyeHus, pa3Max, AWUcrepcus U ctaHgapTHoe
OTK/IOHEHWe YNCOBbIX HabopOB
CnyuaiiHble 3KCNepuMeHTbl (OMbITbl) W CNyYaiiHble COBbITUA. DNeMeHTapHble COObITUA
6.2 (ncxopbl). BeposiTHOCTb  Cy4vyaHOro CcobbiTMA. BAM30CTb 4YacTOTbIM BEPOATHOCTU
COObITWIA. CnyyaiiHble OMbITbl C PaBHOBO3MOXHbLIMW 3/1EMEHTAPHbIMU  COBLITUAMW.
BepoATHOCTM COBLITUIA B OMNbITaxC PpaBHOBO3MOXHbIMM 3/1EMEHTaPHbIMU COBLITUAMM
Onepauun Haf COObITUAMW:  MepecevyeHne, O0O0befUHeHWEe, MNPOTUBOMNONOXKHbIE
6.3 cobbITna. Auarpammbl ditnepa. PopmMyna CnoXKeHUs BEPOATHOCTEN
6.4 YcnoBHas  BEpPOATHOCTb.  YMHOXEHWe  BeposTHOCTeA.  [lepeBO  C/y4aiiHOro
' akcnepuMeHTa. dopmMyna NoOMHOW BEPOSTHOCTU. He3aBucumble COObITUS
6.5 KombuHaTopHOEe npaBuio YMHOXeHUs. [lepecTaHOBKM UK akTopuan. Yucno
coyeTaHuii. TpeyronbHuK Mackans. ®opmyna 6MHoMa Hbl0TOHa
BuHapHbI  cny4valiHbliA  OnNbIT  (MCMbITaHME), Yycnex W Heygada. HesaBucuMble
6.6 ncnbiTaHns.  Cepus  He3aBUCUMbIX WCMbITAHWMIA [0 nepBoro ycnexa. Cepua
He3aBUCUMbIX UCNbITaHWI bepHyniun
6.7 CnyuaiiHas BenuumHa. PacnpefeneHue BepoATHOCTeN. [marpamma pacnpegeneHus.
Mpumepbl pacnpegeneHnii, B TOM YMC/e reoMeTpruyeckoen 6MHOMUaIbHOE
11 K/TACC
Koga MpoBepsemMblil 31EMEHT COfepXaHus
5 Teopus BEPOATHOCTEN M CTAaTUCTUKA
UncnoBble XapakTepUCTUKM Cly4valiHbIX BeNWYMH: MaTemMaTU4eckoe OXMAaHUe,
aucnepcus M CTaHZapTHOe OTK/OHeHue. [pumepbl NPUMEHEHUS MaTeMAaTUYeCcKoro
51 OXMAaHus, B TOM 4uCie B 3ajayvax M3 MOBCELHEBHOM >XM3HW. MaTtematuyeckoe
' oXugaHve OGWHapHOW cny4vaiHOW BenMyMHbl. MaTemaTUyeckoe OXWAaHWe CyMMbl
CNyYaiHbIX BeNUYMH. MaTeMaTnyeckoe oXugaHue n AUCNepcus reoMmeTpryeckoro v
OMHOMMANLHOTO pacnpegeneHui
5.2 3aKoH 60/1bLINX qvn(v:en N €ero ponb B Hayke, npupoge u obuiectse. BblGOPOUHBIN
MeTOoZ UccnefoBaHNiA
5.3 Mpumepbl  HENPEPbLIBHbIX  CAy4YaliHbIX  BeMYMH.  T[1OHATME O  MJIOTHOCTM



pacnipeneneHus. 3afaqyy, NPUBOJALINE K HOPMaJbHOMY pactipeaeneHuto. I[lonsaTtue o
HOPMAaJIbHOM pacrpeaeneHun




IPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEGOBAHUSI K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OGBPA30OBATEJILHOI
ITPOI'PAMMBI CPEJTHEI'O OBIIETI'O OBPA3SOBAHUSI

Kon IIposepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3yJbTATAM OCBOEHHSI
NPOBEPSIeMOro | OCHOBHOI 00Pa30BaTeILHON MPOrpaMMBbI CpeJHEero oouero
TpedoBaHusI o0pa3oBaHusi

Brnamenune wmeromamMu [OKa3aTeNbCTB, AJITOPUTMAMH PEIIEHHs 3ajad;
yMeHue (GOpMyIHpOBaTH M ONEPUPOBATH MOHATUSIMH. OIpEneNeHHE,
aKCMOMa, TeOpeMa, CJIEACTBUE, CBOWCTBO, MpPU3HAK, [OKA3aTeNbCTBO,
PaBHOCHJIbHBIE (POPMYJIUPOBKH; NPUMEHSTh UX, YMEHHE (POPMYIHPOBATH
o0paTHOE€ W MPOTHBOIMOJOXKHOE YTBEPKIACHHE, NMPUBOIUTH NPUMEPHI U
KOHTPIPUMEPDI, HCIIOJB30BaTh METOJ MAaTeMAaTH4YeCKOH WHAYKIHH;
NPOBOJUTH OKA3aTENIbHBIC PACCYKIACHUS MPH PELICHUHN 3a1a4, OLICHUBATh
1 JOTHYECKYI0  MpPaBHJIBHOCTb  PACCYXKIEHHH; yMEHHE OINepHpPOBATH
MOHATUSIMH. MHOXXECTBO, TMOIAMHOXKECTBO, ONEpAIi HaJ MHOXKECTBAMU,
YMEHHE HCIOJB30BaTh TEOPETHKO-MHOXKECTBEHHBIN — ammapar  uis
OTIMCAHMsI PEATTbHBIX MPOLIECCOB M SIBJICHUI M MPU PELICHUH 3a71a4, B TOM
YHciie U3 APYrHX yueOHbIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHAMU!
rpad, CBsI3HBIN rpad, AepeBo, UK, rpad Ha TUIOCKOCTH, YMEHUE 3a7aBaTh
U ONMHUCBIBATH TPadbl Pa3IMUYHBIMU CIOCOOAMU;, MCIONB30BATh rpadbl MpH

peLIeHNY 3a1a4

VYMeHue onepupoBaTh MOHSATHSIMH: HATYPAJbHOE YHCIO, LEIOE YHCIIO,
CTEINeHb ¢ IeJIbIM MOKa3aTeNieM, KOPEHb HATYPaJbHOW CTENEHH, CTENEHb C
paluOHAJBHBIM TTIOKA3aTEJIEM, CTCIICHb C HeﬁCTBHTeHbeIM IIOKa3aTeJIEM,
jgorapumM UMCIa, CHHYC, KOCHHYC M TAHTE€HC MPOM3BOJIBHOIO YHCIIA,
OCTaTOK MO MOJYJIKO, PALHUOHAIBHOE YHCIO, HPPALHOHAIBHOE YHCIIO,
MHOXECTBAa HATypPaJbHBIX, LEJbIX, pPalUOHAJIbHBIX, ,[[eflCTBPITeJ'IbeIX
2 HUCEIT, YMCHHUEC UCIIOJB30BATh MPU3HAKN ACJIUMOCTH, HauMEHBIIUN O6H.[PII>1
JenuTeNb W HauMeHbllee o0Imee KpaTHOe, ajiroputM EBkiauma mnpu
pemi€eHrN 3ada4, 3HAKOMCTBO C pPa3jIMYHBIMU MO3UITUOHHBIMHU CUCTEMaMU
CUUCJICHUA, YMEHUEC BBINOJIHATEL BBIUMHUCIICHUE 3HAYEHUU U npeo6pa30BaHI/I$1
BBIPAKEHUH CO cTemeHsMu U Jjorapudmamm, mpeoOpazoBaHus IPOOHO-
palrOHAJIBHBIX Bpra}KeHHﬁ; YMCHUE OoncpupoOBaThb TIOHATHUAMU:

MMOCJICI0OBATCIIbBHOCTD, apI/I(bMeTI/ILIeCKaﬂ nporpeccus, reoMeTpruicCKas




nporpeccusi, O€CKOHEUHO yObIBarOImas TeOMeTpH4ecKas IPOrpeccus,
yMEHHE 3a7aBaThb IOCIENOBATENbHOCTH, B TOM YHCJIE€ C IIOMOLIBIO
PEKYppPEeHTHBIX (POPMYJI, YMEHHE ONEPUPOBATh MOHATHAMU. KOMILIEKCHOE
YHCIIO, COMNpPSDKEHHBIE KOMIUICKCHBIE YHCIA, MOAYJb M apTyMEHT
KOMIUIEKCHOTO ~ 4uclia, (QopMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckas, TPUTOHOMETPHYECKass M anreOpanyeckas), yMeTb
NPOM3BOAUTE apUPMETHUECKHE NEHCTBHUSI C KOMIUIEKCHBIMH YHCIIAMU,
NPUBOAUTH MPUMEPHI HUCIIOJIb30BAHUSI KOMIUIEKCHBIX YHCEIN, ONEepHUpOBaTh
NOHATUSAMM.  MaTpuua 2x2  wu  3%3, OnpesenuTeNb  MaTPULBL,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJI ONIPEACIIUTEA

YMeHHne onepupoBaTh MNOHATUSAMU. PaLMOHAIbHBIE, HPPALUOHAIbHBIE,
NOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(PpMHUECKHe, TPUTOHOMETPUUECKHE
VPaBHEHHUs W HEPABEHCTBA, WX CUCTEMBbI, YMEHHE OINEpPUPOBATH
MOHATUSIMH. TOXIECTBO, TOXIECTBEHHOE INpeoOpa3oBaHMe, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCWIBHOCTH
YPaBHEHUN, HEPaBEHCTB M CUCTEM, YyMEHHE pelaTbh YpaBHEHMUS,
HEPABEHCTBA M CHCTEMbl C NOMOIIBI0 pAa3JINYHBIX MPUEMOB, pELIAThH
VPAaBHEHHUsl, HEPABEHCTBA M CHUCTEMBl C [apaMeTpPOM, MPUMEHATH
YPAaBHEHHUsl, HEPABEHCTBA, UX CUCTEMBI U PELICHUs] MaTeMaTUYEeCKUX

3a/1a4 1 33124 U3 Pa3MyHbIX 00JacTell HAYKU U peabHON JKU3HU

YMeHne OonepupoBaTh MNOHATUSAMH. (yHKOMsA, YETHOCTb (DYHKLUH,
NEePUOUYHOCTh (PYHKIHMM, OTPAHUYEHHOCTh (YHKLHUH, MOHOTOHHOCTB
GyHKIUH, SKCTpeMyM (QyHKOMH, HanOoJblllee W HAUMEHbIIEe 3HAYCHUS
($YHKUNH Ha TPOMEKYTKE, HENmpepbIiBHAs (PYHKLUHS, aCUMITOTHI rpaduka
($yHKUMH, TIepBas U BTOpasl MPOU3BOAHAS (DYHKIMH, T€OMETPUUECKUN U
¢usndyeckuii CMbBICT TPOM3BOAHON, mepBooOpasHas, OMNpenenEéHHbIN
UHTErpaj, yMEHHE HaXOAWTb AaCUMNOTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIUMCJIATD  NPOU3BOAHBIE  CYMMBI, [pPOU3BENEHUsS, YaCTHOIO W
KOMINO3ULUN (YHKUMH, HAXOAWUTh yPaBHEHHE KacaTeJbHOW K rpaduky
(YHKUMH, yMEHHE HAaXOOUThb IPOW3BOJAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
YMEHHE UCIOJb30BaTh IPOU3BOAHYIO U HCCIENOBAaHUS (PYyHKIHIA,
HAXOIUTh HAuOONbIINE M HAUMEHbLINE 3HA4YeHUs (QYHKUUH, CTPOHUTH
rpaKu MHOTOYJIEHOB C HCIIOJIb30BAHHEM arlapara MaTeMaTHYeCcKOro
aHamu3a, MNPUMEHSATh NPOM3BOAHYIO [UII HAXOXKACHHS HAMJIYyHLIErO
peleHnst B MPHUKJIAAHBIX, B TOM YHCJIE€ COLMAIbHO-3KOHOMHYECKHX U

du3nuecKkrx 3a7adax; HaXOAUTh TUIOMAIU U OOBEMBI (PUTYP C MOMOIIBIO




HUHTErpaja, MNpUBOAUTL HNPUMEPBI MATCMATUYCCKOIO0 MOACIHUPOBAHUA C

oMok auddepeHInatbHbIX YpaBHEHUIHA

YMeHne onepupoBaTh MOHATUAMU: rpaduk QyHKIUHN, oOpaTHas (PyHKLUS,
KOMIO3uLMs (PYHKIWMHA, nUHEHHas QYHKOUS, KBagpaTUYHAs (QyHKIHS,
pauvoHaNmbHAsT (PYHKIUS, CTENeHHas (YHKOHs, TPUTOHOMETPUUECKHE
(GyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTeNibHAs U
agorapupmuueckasi (yHKUHUH, YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
¢GyHKUMH,  BBINOJNHATH  npeoOpasoBaHusi  rpadukoB  GyHKUUH,
UCTOJIB30BaTh TPa(puKy [UIs U3yYEHHs MPOLIECCOB M 3aBHCHMOCTEH, MpH
peleHn: 3a7a4d U3 APYrHX y4ueOHbIX NMPEIMETOB U 3a1ad M3 peaslbHOU
JKU3HHU, BbIpaXaTh (OPMyJaMHU 3aBUCHMOCTH MEXIy BEIUYHMHAMUY,
HCIIOJIb30BaTh CBOWCTBA U Tpaduku GyHKUMHA AN pEIleHUs] YpaBHEHUI,
HEPaBEHCTB M 3a/1a4 C MapaMeTpaMu, H300pakaTb Ha KOOPIWHATHOM

MJIOCKOCTH MHOKECTBA PELIEHUI YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHne pemarb TEKCTOBBIE 3a/a4M Pa3HBIX THIIOB (B TOM 4YHCIE Ha
NPOILEHTHI, AOJM U YacTH, Ha ABIDKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIYT, HAJIOTH, 33a7a4d U3 00JaCTH YIIPaBJIEHHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMU), COCTABISATH BBIPAKEHHS, YPaBHEHMs, HEPABEHCTBA W HX
CHUCTEMBI IO YCJIOBHMIO 3aJa4d, HCCJIENOBATh MOJIYYEHHOE pEIIEHUE U
OLICHMBATh TPABAONOAOOHOCTh PE3YyJIbTATOB, yMEHHE MOJEINPOBAThH
peanbHbBIE CUTyallUM Ha SI3bIKE MAaTE€MAaTUKH, COCTABJISATb BBIPAXKEHU,
YPaBHEHUsl, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33[1a4H, UCCIEN0BATh
NOCTPOEHHbIE  MOAENM C  HCIOJb30BAHMEM  ammapara  anredpsl,

UHTEPIPETUPOBATH NMOJTYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHSATUSMU. CpenHee apudMeTndeckoe, MenuaHa,
HaI/I6OJ'IbH_Iee U HAUMCHBLICC 3HAUCHUA, pasMax, JUCIIEPCHUA, CTAHAAPTHOC
OTKJIOHEHUE YHUCJIOBOTO HabOpa, yMEHUe H3BJIEKaThb, MHTEPIPETUPOBATH
WH(POPMALIUIO, MPEACTABICHHYIO B TaOJMUIAX, HA AWarpammax, rpadukax,
OTPAKAIOIIYIO CBOWMCTBA PeajibHBIX MPOLECCOB U SIBICHUH, MPENCTaBIISTh
WHPOPMALIMIO ¢ TOMOILIBI TabMUIl W JAWarpaMM, HCCJIENOBaTh
CTaTUCTUYCCKUEC MOAaHHBIC, B TOM YUCJIE C TIPUMCHCHUCM Fpa(bI/ILIeCKI/IX
MECTOHOB U SJICKTPOHHBIX CPCACTB, Fpa(bI/ILIeCKI/I ucciaea10BaTb COBMECTHBIC

HaOJIIOIEHHsI C TOMOIIBIO THarpPaMM PacCEeUBaHUs M JMHEHHON perpeccuu

YMeHHe OmnepupoBaTh MOHATUSMHU. CIy4YalHBIA ONBIT W CIy4alHOE

COOBITHE, BEPOATHOCTb CJIYYaHOTO COOBITHS, YMEHHE BBIYHCIATH




BEPOSATHOCTh C HCIOJIb30BAHHEM TI'papHUUEecKUX METONOB, INPHUMEHSTh
(bopMyJBI CIOXKEHHS M YMHOXEHHsS BEPOSTHOCTEH, (popMyiny mMmoNHOMN
BEpOSATHOCTH, Gopmyny bepHynnn, koMOMHaTOpHBIE (PAaKTBI U (POPMYIIBL,
OLICHUBATb BEPOSITHOCTH pEAJbHBIX COOBITHH, YMEHHE OMNepupoBaTh
NOHATUSIMH.  CIIy4yailHas BEJIMYHMHA, pPACIpelNeieHHe BepOsSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, AMCIEPCHUS W CTAaHAAPTHOE OTKJIOHEHHE
ClydyailHOW  BeNWYHMHBL, (YHKUUHM paclpeneiieHus W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTENbHOIO U HOPMAJIBHOTO PaCIpeNeNeHuil; yMeHne
HCIIOJIb30BATh CBOWCTBA M3YYEHHBIX PACHpENeTICHUN Al PElIeHUs 3aaad,
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEJ, METOIbI BBIOOPOYHBIX
UCCIICIOBAHUI, yMEHHE TPUBOIUTH MPHUMEPbl TPOSBICHHUS 3aKOHA
OOJBIINX YHCEN B NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX, YMEHHE
OTIEPUPOBATH MOHITHAMU. COUETAHHE, NMEPECTAHOBKA, YUCIO COYETAHHH,
YHCIIO  MepecTaHoBOK, OuHOM  HbIOTOHA, yMeHHE  NPUMEHATH
KOMOUHATOpHBIE (PaKThl U PACCYKACHUS U PEIICHUsS 3a7ad, OLCHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHH, COCTABIATh BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MOJTYYECHHBIN PE3yIbTaT

YMeHune onepupoBaTh MOHATUAMH. TOYKA, MpsMas, IJIOCKOCT,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIA, JIOCKUH yIroJl, IBYTPAHHbIN
yroJI, TPEXTPAHHBIN YroJl, CKPELUBAKLINECS MPsIMBIE, NapAJJIENIbHOCTh U
NEePHNEHAUKYJIAPHOCT MPSIMBIX U IUIOCKOCTEH, YroJl MEXAY HpPsIMBIMU,
yroJl MEXAy MNpsMOH M IUIOCKOCTBIO, YrOJd MEXAYy IIJIOCKOCTSIMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMbIMH,
pPacCTOsiHUE MEXIy IIOCKOCTSIMU, YMEHHE HCIOJIb30BaThb MPU PELIEHUU
3a1a4 U3ydeHHbIe (aKThl U TEOPEMbI INIAHUMETPUH, YMEHHE OLIEHHBATH
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTEeMaTHUYECKHE
MOZENH C MOMOINBK) T€OMETPUYECKUX IOHATHH M BEJIWYUH, pelaThb

CBA3aHHBIC C HUMU MPAKTUYICCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHSATHAMHU: IUIOManb (QUrypsl, oObEM GUrypsl,
MHOTOTPAaHHHK, MPAaBUJIbHBI MHOTOTPAHHHUK, CEUE€HHE MHOTOTPaHHHKA,
Ky, mapamnenenunern, Npu3Ma, NOHpamuna, (purypa U TOBEPXHOCTH
BpallleHus, IWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, ILUIOMATL
MOBEPXHOCTH MHUPAMUABL TNPHU3MBL, KOHyCa, LMINHApPA, 00BEM KyOa,
NPSMOYTOJIBHOTO TMapaUleNieNuIieaa, MUPaMHUAbL, TPU3MBIL, LUJIHHAPA,
KOHyCa, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUEHHs KOHyCa M LIWJIMHIPA,

napajjiCjibHblIC OCH HWJKW OCHOBAHUIO, CCUCHHE 1Iapa, IIJOCKOCTD,




Kacaomascs cdeprl, IWINHAPA, KOHYCa, YMEHHE CTPOHUTb CEUeHHUE
MHOTOTpaHHHUKA, WM300pa’kaTh MHOTOTPAHHUKH, (UTYPbl U TMOBEPXHOCTH
BpALIEHUs, UX CEUEHHUs, B TOM YHUCJIE€ C MTOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHE NPUMEHATb CBOHCTBA I€OMETPUYECKHX (UTYp, CAMOCTOSITEBHO
(bopMyIHPOBATH ONpPENEeNeHUs] U3y4aeMbIX (PUTYp, BBIABUIATh TMIIOTE3BI O
CBOWMCTBAX M MpPHU3HAKAX T'€OMETPUYECKUX (uryp, oOOCHOBBIBATH WU
OTpOBEPraTh WX, YMEHHE MPOBOAUTH Kilaccupukanmoo ¢GuUryp mo
PAa3NIUYHBIM TPU3HAKAM, BBIMNOJHATh HEOOXOAUMBIE IOTIOJIHUTENbHBIE

MOCTPOCHUS
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VMeHue OmnepupoBaTh TMOHSTUSMH. JBH)KEHHE B  MPOCTPAHCTBE,
napajuleibHbI MEePeHOC, CUMMETPHUsSI Ha TUIOCKOCTH U B IMPOCTPAHCTBE,
NOBOPOT, TpeoOpazoBaHue mnoAOOMs, TMONOOHBIE (UIYpPBL, yMEHHE
pacno3HaBaTh paBHble W MOJOOHBIE (UIYpbI, B TOM YHUCIE B MPHPOIE,
HCKYCCTBE, apXUTEKType; UCTOJb30BATh FEOMETPUYECKHE OTHOLICHUS MPH
peLIeHHH 337a4, HAXOAWUTb T[€OMETPUYECKHE BEIUYMHBbI ([UIMHA, YrOJ,
wionaas, 00bEM) MPH PELISHUH 334a4 U3 APYTUX yueOHBIX MPEeIMETOB U
U3 peajbHOW >KM3HH, YMEHHE BBIYUCIATH TE€OMETPHYECKUE BEIUYHHbBI
(nmuHa, yroy, momanb, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIHOJB3YS
u3y4deHHble (GOpMyJIBI M METOZIbL, B TOM 4YHCJE: IJIOLIAAb MOBEPXHOCTH
NUpaMHIBL, MPU3MBL, KOHyCa, LMJIMHApA, Iuomans chepbl, oObéM Kybda,
NPSIMOYTOJIHOTO — Mapajulefienunena, MNUPaMHIbL, MPU3MbIL, LIIHHIPA,

KOHYCa, [I1apa; yMEHHe HAXOIUTh OTHOIIEHHE OObEMOB MTOAOOHBIX PUTYD
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YMeHne onepupoBaTh MOHSATHUSIMH. MPSMOYTOJbHAsl CUCTEMa KOOPAHMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPa Ha YHCJIO, pa3jioXKEHHE BEKTOpa Mo 0as3ucy,
CKaJsIpHOE TpPOM3BEIEHHE, BEKTOPHOE IPOU3BENEHHE, Yroil MexXay
BEKTOPAaMH, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METON

AJI PEIICHUA TrCOMETPUICCKUX 3ada1 U 3ada4 APYrux yLIe6HbIX npeaMeEToOB
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VYmMeHne BbI6I/IpaTb HOI[XOI[;IH_[I/Iﬁ MECTO AJIA pEIICHUA 3aaavu, TIOHUMaHUEC
3HAUUMOCTH MATEMATUKU B HU3YUCHUHU TMPUPOAHBIX U O6H_I6CTB6HHBIX
npoueccoB u ﬂBHeHI/IfI; YMCHHUE paclo3HaBaTb TIIPOABJIICHUEC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC MMPUBOAUTE NPUMEPBI MATEMATUICCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MaTHUYE€CKOU HayKU




IHHEPEYEHD DJIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBIX HA EID
IHO MATEMATUKE

Kon

IIposepsiemMblii 3JIeMEHT COAePKRAHMS

Yuca ¥ BbIYUCIIEHUS

1.1 HarypasbHbie u 1esble uncia. [IpusHaku JeTUMOCTH LETbIX YHUCE
1 9 PammonaneHbie  uncia. OOBIKHOBEHHbIE W NECSTHYHBIE OPOOH, MPOLEHTHI,
' OeCKOHeYHbIE TIEPUOIMIECKHEe APOOH
13 ApudmMeTnueckuil KOpeHb HaTypalbHOU creneHu. JeHcTBus ¢ apudpMeTudecKuMu
' KOPHSIMH HATYPaJbHOMN CTENEHN
L4 Crenens ¢ 1ienbiM nokaszareneM. CTeneHb ¢ pallMOHANIbHBIM MoKa3aTeneM. CBolicTBa
' CTETeHH
|5 CuHyC, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' APKTaHTEHC YHCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecsiTudHbIe U HATYPaJIbHBIE JIOTAPU(PMBI
JleiictBuTenbHble uucia.  Apudmernueckue omepanudud ¢ AeHCTBUTEIbHBIMU
1.7 uuciamu. [IpuOMmkéHHbIE BBIYUCIICHNUS, TPABUIA OKPYTJIEHHs, PUKUIKA U OLIEHKA
pe3yJbTaTa BBIYMCIIEHUI
1.3 IpeoGpasoBaHue BbIpaXKEHHIA
1.9 KowmriiekcHble uncia
2 VpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u qpoOHO-palMOHATBbHBIE YPABHEHHUS
22 UppauroHabHble ypaBHEHUsI
23 TpuronomeTpudeckie ypaBHEHHs
24 TokasaTesbHbIE U JIOrapU(PMHUIECKIE YPABHEHUS
2.5 Ienbie U qpoOHO-paIMOHAJIbHBIE HEPABEHCTBA
2.6 UppaunonasbHbie HEPaBEHCTBA
2.7 [okazarenbHble 1 JorapupmMuUUecKre HepaBeHCTBA
2.3 TpuronomeTpuieckue HepaBEHCTBA
29 Cucrembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VpaBHEHUs], HEPABEHCTBA U CHCTEMBI C IapaMeTpamu
2.11 Martpuua cucteMbl JUHENHbIX ypaBHeHUH. OnpenenuTenb MaTpULlbl
3 OynHKIMN 1 rpaduKu




Oyuknust, crocodbl 3amanus ¢yukumu. [padux dyskuuu. B3aumuo oOparhbie

> ¢ynkunu. Yéraole n HeuétHble QyHkunu. Ilepuonuueckue GpyHKINHN
Obnacte ompenenaeHUss W MHOXKECTBO 3HadeHMH QyHKuun. Hymun QyHKumum.
39 IIpoMeXyTKH  3HAKONOCTOSHCTBA.  [IpOMEXKYTKHM  MOHOTOHHOCTH  (PYHKIHHL.
' MakcumymMbl ¥ MHHUMYMbI (QyHKUuu. HamOonbinee W HauMeHblee 3HAYCHHE
(YHKLMH HA TPOMEKYTKE
13 CrenenHass (yHKUMS C HaTypaJbHBIM M LEJbIM IOKa3aTeneM. EE cBoiictBa u
' rpaduk. CpoiicTBa 1 rpaduK KOPHS #-OH CTENEHH
34 Tpuronomerpuyeckue QYHKLHIH, UX CBOMCTBA U rPadUKH
3.5 ITokazarenbHas u norapudmuyeckast GyHKINH, UX CBOWCTBA U rpaduKu
36 Toukn paspeiBa. Acumnrotel rpadpukoB ¢yHkuui. CsolicTBa (YHKUUH,
' HETIPEPhIBHBIX HA OTPE3Ke
3.7 INocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs MOCJIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMeTpudeckas rnporpeccuu. @opmyria CIO0KHBIX MPOLIEHTOB
4 Havana maTemaTrnyeckoro aHamusa
4.1 [Ipoussoanas ¢pyHkumu. [Ipon3BogHbIE SIeMEHTAPHBIX (YHKIUH
[IppMeHeHne TPOM3BOMHONW K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH H
42 SKCTpeMyMbl. HaxoskneHne HanOONbIIero U HaUMEHbLIEro 3Ha4eHUs (QYHKIMH Ha
OTpe3Ke
43 IlepBooGpasHas. UuTerpan
5 MHOKecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaunn HaJ MHOKecTBaMu. Jluarpammel Diinepa — Benna
52 Jloruka
6 BeposiITHOCTb U CTaTHCTHKA
6.1 OmnucaresbHasi CTAaTHCTHKA
6.2 BepositHOCTD
6.3 Kombunaropuka
7 I'eomerpust
7.1 Durypsl Ha MIOCKOCTH
7.2 [psiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaLIEHHUS
7.5 KoopnuHatel 1 BEKTOPbI




YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /UISA YHEHUKA

METOANYECKHUE MATEPUAJIbI U151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET






