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INOACHUTEJIBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJEHHOTO YpPOBHS
ABJISIETCSI TMPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CpeAHero oo1iero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HadyeH sl OpMUPOBaHUS Y OOYyHAIOUTUXCSl CTATUCTUYECKON KYJIBTYphI U
ITIOHMMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoileccoB. [lpu u3yueHum kypca
oOoramjaroTcsi MPEACTaBIECHUS OOydyaroluxcs O METOoJax HCCIeI0BaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSl NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepkaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHW,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsl, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4aliHBIX BEJIIMYMHAX M B3aUMOCBSA3SIX MEXKIY
HAMM Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYkKAOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cPOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIIMX MaTeMaTHYECKUX MOJEIIAX, UCIIOJIb3yEeMbIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduyecKuX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble pOAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTcs 0a30i i1 OCBOCHUSI BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJI0OB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELUAIBHOCTEW, HO TaKXe COLMAIbHBIX U IICUXOJIOTHYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEIBLHON MEpE HUCIOJIb3YIOT ammapaT
aHanu3a OONbIIMX JAaHHBIX. LleHTpanbHYI0 YacTh Y4eOHOro Kypca 3aHUMAaeT
oOCcyXJeHrne 3aKoHa OOJBIINX Yucesl — (yHIaMEHTAJIbHOTO 3aKOHa MPUPOJbI,
UMEIOLIET0 MaTeMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coziepkatesibubie TUHUM: «CiayyaliHble cOOBITHS U BepOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIC MJIsi TMOJHOLEHHOTO OCBOCHUS
MaTepuana JIaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENICTABICHUN O PaCHpeesICHUU BEPOSTHOCTEH
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MEXIy 3HAaUCHUSIMU CIIy4ailHbIX BeJIU4MH. BaxkHylo 4yacTh B 3TO# cojiepKaTeibHON
JIMHUY 3aHUMAET U3yUYeHUE Fr€OMETPUUYECKOTO U OMHOMHUAIBHOTO paclpeAesieHu U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeeeHUsIMU.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIIy4alHbBIMU BEJIMYMHAMU U
pacrnpe/iefieHUs MM, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCSd Ha ONUCAHUU H
M3YYEHUU CIyYalHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMMK. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PaCIpEEeICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHUE CBS3H
MEXKJy CIy4YallHbIMH BEIMYMHAMUA W OIHUCAHUE JTOM CBSA3UM C IOMOIIBIO
KO3 PUIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITH, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKMX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep H
ABJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
yYIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposSTHOCTh W CTaTHUCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcsi 68 wacoB: B 10 kimacce — 34 yaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).
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COJEPXAHUE OBYUYEHUA
10 KIIACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl u nenu. CteneHpb (BaJICHTHOCTD)
BepinHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnyyaliHble SKCIIEPUMEHTHI (OMBITHI) U CIy4YallHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4YacToThl U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bEIMHEHUE, TPOTUBOIIOIOKHbBIC
coObITus. Jluarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepumenTa. Gopmyia nosHou BepostHOocTH. Dopmyna baiieca. HezaBucumbie
COOBITHS.

buHapHbIi ciydailHbIi ONBIT (MCNBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u (Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepusi He3aBHUCHMBIX HcnbITaHUM beprymnu. CnydaiiHbslid  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuvaitnas  BenunuuHa. Pacnpenenenune  BeposdtHocteil.  [[uarpamma
pactipenenenus. Onepanuu Haj ClIy4yalHbIMH BeIMYMHaAMU. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM 4YHCIE TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

CoBMmecTHOE pachpenesieHHe JIBYX CIy4dalHbIX Beau4yuH. He3aBucumblie
CIIy4yallHble BEJMYUHBL.MAaTeMaTH4eCKOE€ OXHUJIAHUE CIy4YalHOW BEJIWYUHBI
(pacupenenenus). Ilpumepsl  NPUMEHEHUS  MATEMAaTUYECKOTO  OKHIAHUS
(ctpaxoBaHue, JoTepes). MaTeMaTHdeckoe OXHIaHUE OWHApHOW clydalHOMN
BEJIMYMHBI. MareMaTudyeckoe  OKHUJIAHUE CYMMBI  CIyYallHBIX  BEJIUYMH.
Maremaruueckoe 0XKUJIaHHE FEOMETPUUECKOTO u OMHOMMAIILHOTO
pacnpeneneHuu.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus ). Jlucnepcus OMHAPHOM ClydaiiHOM BeMMYMHBL. MaTeMaTrudeckoe
OKMJIAHUE TMPOU3BEACHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIy4YalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrnpeneneHus.
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11 KIIACC

HepaBenctBo YeOwiméBa. Teopema YeOniméra. Teopema bepHymim. 3akon
OonpIIMX  4ucesl. BbIOOpOuYHBIE  MeTOon — ucciaeaoBaHuil.  BwiOopouHbie
XapakTepucTuku. OlEeHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHNAN.

HenpeppiBable cnyyalinble BennuuHbl. [Ipumepsl. @yHKIMS IUIOTHOCTH
BEPOSATHOCTU pacmnpenesieHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIIbBHOMY PACIPEACICHUIO. 3a1a4u, IPUBOASAIINE K
HOPMAaJIbHOMY pacIpeieeHHUIO. OyHKIHS IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS INTIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO
pactpeneneHus. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHUS.

[TocnenoBaTtenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgaud,
IIpUBOJILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHT auHeRHOM
koppensiuud. CoBMeCTHblE  HAOMIOAEHUS  JBYX BEJIUMYMH. BBIOOpOUYHBII
kKoddureHT xoppensiuu. Paznuyne MexIy JUHEWHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPATOB.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YTJYBJEHHBII YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOrO oOIecTBa (BBIOOpPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, paCcCyXICHHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3I0pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (GU3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM JAEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
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TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HANIPABICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBbTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIHMATBHOM
Cpebl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MAaTEMATHYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXarlomel cpepl, IUIAHUPOBAaHHE TIOCTYIIKOB W OIICHKA WX BO3MOJKHBIX
MOCJIEJICTBUM VISl OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW IesATEeNbHOCTU, 3TamnoB €€
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTU4YeCKOM KYJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBJISATh MPOEKTHYI) M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBuUA:

BBISIBJIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiaccUu(puKaiuy,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  TPEeOOpPa3OBBIBATH  CYXKICHHS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W POTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTHUBHBIX YMO3AaKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHIM
(OpsiMbI€ ¥ OT NPOTUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;
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BBIOMpaTh crnoco0 pemeHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKne 1eicTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT TO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUHe,  MOpodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJIAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHME
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00bEeKTa, SBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMU, SIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHWSA, WCCIECNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH AehUIINTHI HHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U TSI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IUyYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB nu q)OpMYJII/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX N IMHMCBMCHHBIX TCKCTAX, AaBaThb ITOACHCHHUA I10 XOI[y PCIICHUA 3aJa4u,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHHUSIMH JIPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOJICTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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IPEJCTaBISTh PE3yIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSTENIBHO BbIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1CHCTBHS

Camoopranusanus:

COCTABJISTH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BapUAHTHI PELICHUN ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHON  peQieKCHUH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAACTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTU4YEeCKOH 3a]1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WJIM HEAOCTUIKEHUSI Pe3ysIbTaToOB AESITebHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eAITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
pa®oThl TpU peumeHuH Yy4eOHBIX 3a4ady, MNpPUHUMATh LEdb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CykAeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M WHBIE), BBIMNOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAaMHU KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaronuiicss HAQy4uTCs:

cBOOOHO OMEpUpPOBaTh MOHATHAMH: Tpad, MIOCKUN rpad, CBSI3HBIN Tpad,
nyTe B rpade, menp, LUKI, OEPEeBO, CTENEHb BEPUIMHBI, JAEPEBO CIy4alHOIO
IKCIIEPUMEHTA;
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CBOOOJTHO OMEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIIbIT),
clly4ailHoe COOBITHE, PJIEMEHTApPHOE ClydailHOe COObITHE (RIIEMEHTAPHBIN UCXO/)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  OMNBITax C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMUA COOBITUSIMU;HAXOAUTh U (OPMYIHNPOBATH
COOBITHS:  TepecedeHue, OObEeOWHEHWE  JaHHBIX  COOBITHH,  COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY, MCIIOJb30BaTh JUarpaMMbl JUiepa, KOOPAUHATHYIO
NpSAMYIO JUIsl PEIIeHUs] 3a]1ad, TO0JIb30BaThCsl (DOPMYJIION CIOKEHHUS BEPOATHOCTEN
JUTSL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITUH;

ONEpUpOBaTh  TOHATUAMH: YCIIOBHAsE  BEpPOSITHOCTb,  YMHO>KEHHUE
BEPOATHOCTEW, HE3aBUCUMbIE COOBITUS, JEPEBO CIy4yalHOro HKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITUH C TOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIOJIb30BaTh (POPMYNY TMOJHOW BEPOSITHOCTH, (OPMYITy
baifeca npu pemieHnn 3aaay, onpeaeisTh HE3aBUCUMOCTb COOBITHI IO (GopMyJie U
10 OPTaHM3alUU CIyYaTHOTO YKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpHBIE (QOPMYJbl JJs1 NEPEUUCICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIIy4yallHOTO OIbITa, PELICHUS
3a/lady 0 TEOPUHU BEPOSITHOCTEW;CBOOOJHO ONEPUPOBATH MOHATUSIMHU: OMHAPHBIN
CIly4ailHbIi OMBIT (MCHBITAHUE), YCIIEX M HEyJauya, HE3aBHCHMbIC HUCIBITAHMS,
cepHsl UCHBITAHWM, HaXOAUTh BEPOSITHOCTH COOBITHI: B CEpUU HCHBITAHUN [0
IIEPBOT0 yCIieEXa, B CEPUM MCHBITAaHWW DbBEpHYUIM, B OIBITE, CBS3aHHOM CO
CJIy4ailHbIM BBIOOPOM U3 KOHEUHOM COBOKYITHOCTH;

CBOOOJTHO OIEpPUPOBATH MOHATHSMU: ClIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrnpeieiieHus, OuHapHas CciydailHas BeJIUYWHA,
reoMeTpuyYecKoe, OMHOMUAIILHOE paclpesiesiCHUE;

OIEpUPOBATh MOHATUSAMH: COBMECTHOE pPACHpPENENIEHUE [BYX CIy4alHbIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO PacHpeiesieHusl IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXXIOM BEIUYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEpUPOBATh  MOHITHUEM
MaTEMaTUYECKOI0 OKUIAHUS CIIy4allHOW BEJIMUYMHBI (pacipeneieHus1), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPH PEUICHUH 337a4, BBIYUCIATH
MaTEMaTUYECKOE 0KUJIaHne OMHOMHAIBHOTO U TEOMETPUUYECKOT0 pacipeieIeHul;

CBOOOJIHO OIEpPUPOBATH MOHATUSAMU: TUCIEPCHs, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIYYaWHOW BEJIWYWHBI
(pactipenenieHns) MpU PELIEHUWU 3a/1ad, BBIUUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPHUECKOr0 ¥ OMHOMHAIILHOTO PACIPEICICHUN.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

BBIYHCIIATh BHIOOPOUHBIE XapaKTEPUCTUKU MO JAaHHOW BHIOOPKE U OLIEHUBATh
XapaKTePUCTUKU TEHEPATbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
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xapakrepucTukaMm. OLeHUBaTh BEPOSITHOCTH COOBITHM M MPOBEPATH NpOCTEHIINE
CTAaTUCTUYECKUE TUIIOTE3BI, TOJIB3YSICh U3yUYEHHBIMU PacpeesICHUsIMU;

OPUBOJUTH  MPHUMEpPHl  3a7a4, MNPUBOASIIMX K  TOKa3aTeIIbHOMY
paclpesieNieHuIo, 3ajgad, MpUBOJAIIMX K HOPMalIbHOMY paclpeesieHHUIO.
OmnepupoBaTh MOHATUAMH: (DYHKUHUS TUIOTHOCTH BEPOSTHOCTH TMOKA3aTEbHOTO
pacnpenenenus, GyHKIUS MJIOTHOCTH BEPOSTHOCTU HOPMAJIbHOTO paclpeleieHHUs,
(GYHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpEIeICHNUS;

ONpenensaTe  KOIPPUIMEHT  JTUHEWHOM  KOPPEeSIUH,  BBHIOOPOUYHBIN
KO3 (PULIMEHT KOPPEIIALIIH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBOo 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI KouTpoabHubie (wnpposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypehI
1 DOnemMeHTHl Teopun rpados 3
) CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOXXECTBaMU U COOBITUAMU. CIIOKEHUE
3 Y YMHOKEHHE BEPOSITHOCTEM. Y CIIOBHASL BEPOSITHOCTb. 5
HesaBucumplie coObITHs
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu 1ocie0BaTeNbHbIX UCTIBITAaHUN. VcribITanus
5 bepnymiu. CiyyaiiHblil BEIOOP U3 KOHEUHOU 5
COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeieIeHUs 14 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KouTpoabHubie (tngposbic)
Bcero oOpa3oBaTe/ibHbIE
padoThI pecypenI

3aKoH OONBIINX YHCET

DNeMEHTHI MaTeMaTHYECKON CTaTUCTHUKU

HenpepriBHbIe CllydaiiHbIe BETUYHMHBI

(pacripenenenus), Moka3aTeaIbHOE U HOPMAIbHOE 4

pacrpeeneHus

Pacnpenenenue Ilyaccona 2

CBs13bp MEXly CITy4yallHBIMU BETMYUHAMU 6

O060061IeHre U crucTeMaTu3alys 3HaHU! 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

I'pad, cBsa3HbI rpad, mpeacTaBiIeHUE 3a1a41 C TIOMOIIHIO

1 https://m.edsoo.ru/DNVFQSSRQ
rpada
Crenens (BasieHTHOCTB) BepiunHbl. [1yTh B rpade. Llenu u

2 ( ) Bep yto B rpage. Il https://m.edsoo.ru/UXI4HCLA
LUKJIbI

3 I'padst Ha mmockocTH. JlepeBo ciydaitHOro 3KCIepruMeHTa https://m.edsoo.ru/24XFA5016
CiydaiiHble SKCIIEpUMEHTHI (OIIBIThI) U CIy4YalHbIe

4 o P ( ) u ey https://m.edsoo.ru/JIIN2M7PO
COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXO/IbI)
BeposiTHOCTB ciywaiiHoro coObiTus. BepositHocTn

5 COOBITHI B ONBITaX C PABHOBO3MOYKHBIMHU https://m.edsoo.ru/8S3C8YCML
3JIeMEHTaPHBIMU COOBITUSIMH
BepositHOCTB cityuaiiHoro coosiTusi. BepositHocTn

6 COOBITUH B OMBITaX C PABHOBO3MOXXHBIMU https://m.edsoo.ru/N2R1G2PJ5
3JIeMEHTaPHBIMU COOBITUSIMH
[Tepeceuenue, 00beAMHEHNE MHOXKECTB M COOBITHIA,

7 MIPOTUBOIIOJIOKHBIE COOBITHS. DOpMyIia CI0KEHUS https://m.edsoo.ru/183Y3NKOQ
BEPOSATHOCTEM
VYciioBHas BEPOATHOCTb. Y MHOXKEHHUE BEPOSITHOCTEN.

8 . https://m.edsoo.ru/W5ZFDS3AA
dopmylia yCIOBHOW BEPOSITHOCTH
YciioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSITHOCTEN.

9 P P https://m.edsoo.ru/ORLGTZIK7

dopmyiia yCI0BHOW BEPOSITHOCTH
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10 dopmyiia MOJHOK BEPOATHOCTH https://m.edsoo.ru/UNX09CSLX

11 ®dopmyna baiieca. HezaBucumeblie coObITHS https://m.edsoo.ru/NYFIVI6R6
Kombunaropaoe npaBuiio ymHoxxenust. [lepecranoBku u

12 P P J P https://m.edsoo.ru/BVVFQUKKS
daxTopuan

13 Yucno couerannii. Tpeyronbuuk [lackais https://m.edsoo.ru/Y15CS8R20

14 ®dopmyna buaoma HeroToHa https://m.edsoo.ru/ABSANVGJH
KonTpoinsnas padora Nel: "I'padsl, BEpOSITHOCTH,

15 p p P b p https://m.edsoo.ru/Q3DKAYADF
MHO’KECTBa, KOMOMHATOpUKA
buHapHbIii ciy4aliHbIi ONBIT (MCOBITAHUE), YCIIEX U

16 Heynada. HezaBucumeble ucnbitanus. Cepust HE3aBUCHMBIX https://m.edsoo.ru/IY4T46JQ6
WCIIBITaHUH 10 IEPBOTO ycIexa

17 Cepust HE3aBUCUMBIX MCIIBITAHUM JI0 IEPBOTO ycrexa https://m.edsoo.ru/Q1KT2Y9IU

18 Cepus He3aBUCUMBIX UcTbITaHUH beprymiu https://m.edsoo.ru/HIWIZ7FD8

19 Crny4aiiHblif BEIOOp M3 KOHEYHOI COBOKYITHOCTH https://m.edsoo.ru/VCL7PSUOX
[IpakTrueckas paboTa ¢ UCTIOIB30BAaHUEM DJIEKTPOHHBIX

20 P P p https://m.edsoo.ru/NE6OMIZIO
Ta0IHIL
Cny4aiinas BennunHa. PacnpeneneHue BEpOSTHOCTEM.

21 i pell P https://m.edsoo.ru/SMFB4W 1JM
Juarpamma pacripeaeneHus
Orneparuu HaJ CIIy9aitHbIMH BelnunHaMu. [IpumMepsr

22 pall 21\, v . PHMED https://m.edsoo.ru/C6TDDUNJS8
pacnpeneneHuid. bunapHas cinydaliHasi BelIMUMHA
I'eomerpuueckoe pacnpenenenue. buHomuanbHOE

23 P pactipea - https://m.edsoo.ru/J TT2F54GL
pacripeiesieHne
MaremaTruecKoe OKUIAHUE CIYYaiiHON BEJTUYUHBI.

24 g i . https://m.edsoo.ru/77Z76Y7KB
CoBMmecTHOE pacipeiesieHUe IBYX CIyYalHbIX BETUUYUH
HesaBucumpie cmyuaiinbie BenmnunHbl. CBOWCTBA

25 ye https://m.edsoo.ru/N9D71J9PM

MaTeMaTH4YeCKOTo OXXuaaHus. MateMaTHuecKoe
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OKu1aHue OMHApHOW CIIy4ailHON BETMUHHBI

26 MaremaTtHueckoe oxkuiaHue FC(:M@TpPI‘lCCKOFO u | hitps://m.edsoo.r/C6HWOBTOO
OMHOMMAJIBHOT'O pacrpeaeaeHui

27 Jucnepcus u cTaHIapTHOE OTKIIOHEHUE 1 https://m.edsoo.ru/BGX67VSNV

73 Jucniepcust OuHapHOM ciaydaiiHol BennyrHbl. CBOHCTBA | hitps://m.cdsoo.rw/ HY ZZEP2Y T
JUCIIEPCUU

29 MaremaTtuueckoe O)KI/II[aHI/Ie“HpOI/BBeI[eHI/I}I U TUCTIepCHs | hitps://m.edsoo.r/K52203]U2
CYMMBI HE3aBUCHMBIX CIIy4aliHBIX BEIMUUH
Jucniepcrst OMNHOMHAIBHOTO pacIpeieIeHusl.

30 [IpakTudeckas paboTa ¢ HCIIOIH30BAHUEM JICKTPOHHBIX 1 https://m.edsoo.ru/BOWSYV6LT
TadJIUIL
Jucnepcus U cTaHJapTHOE OTKJIOHEHUE T€OMETPUYECKOTO

31 pacnpenenenus. . [Ipaktnyeckas paborta ¢ 1 https://m.edsoo.ru/NSGZU11L.92
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUI]

32 O06o0011eHre U cucTeMaTH3alus 3HaHUN 1 https://m.edsoo.ru/K2Y9U56JG

13 KOHTp?JII)HaH pabota Ne2: "HcnbiTanus bepuymnnu. | | hitps/m.cdsoo.r/EZTOSAO60
CiyuyaliHble BEIMUMHBI U pacnpeaeaeHus”

34 O00011eHNe U CUCTEMAaTU3aINS 3HAHUI 1 https://m.edsoo.ru/ZEKKZP13]

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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11 KJIACC
KoandecTBo uacoB 5 N
JIEKTPOHHLIE TU(POBLIE
Ne i/ Tema ypoka KonTposbHbie P P
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
HepasenctBo UebOrimeBa. Teopema UeoOriesa. Teopema
1 p p p 1 https://m.edsoo.ru/E25IPS7YZ
bepuymnu. 3akoH O60IBIINX YKCET
HepaseunctBo Yebnimesa. Teopema UeoOriesa. Teopema
2 p p p 1 https://m.edso0.ru/84DPQY5U5
bepaysmiu. 3akoH OOIBIIMX YKCET
Hepasencrso Yeobsimena. Teopema Ueosimesa. Teopema
3 P p p 1 https://m.edsoo.ru/795RTYVP7
bepuymnu. 3akoH O60IBIINX YUCET
4 Br100pOoYHBIi METO] MCCIICIOBAHUIMA 1 https://m.edsoo.ru/T3HDIU6RS
[IpaxTryeckas padoTra ¢ UCIOJIBL30BAHUEM SJIEKTPOHHBIX
5 P p p 1 https://m.edsoo.ru/79I8IHPHP
Ta0JINIL
['enepanbHasi COBOKYIHOCTh U cy4yaiiHasi BBIOOpKa.
3HAKOMCTBO C BEIOOPOYHBIMH XapakrepucTukaMu. O1ieHKa
6 p paxTep H | hitps://m.edsoo.ru/1234058PN
CPEIHETr0 U TUCTIEPCUU TeHEPATTbHONW COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOUYHBIX XapaKTEPUCTHK
['enepanbHasi COBOKYIHOCTh U ciTy4aiiHasi BBIOOpKa.
3HAKOMCTBO C BEIOOPOYHBIMH XapakrepucTukaMu. O1ieHKa
7 p P . p H 1 https://m.edsoo.ru/UFSSLUWZX
CPEIHETr0 M TUCTIEPCUU TeHEPATTbHONW COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOYHBIX XapaKTEPUCTHK
8 OneHuBaHue BEpOATHOCTEH COOBITHI MO BEIOOpKE 1 https://m.edsoo.ru/ZP168PTHI
CraTtuctudyeckas runoresa. IIpoBepka mpoCcTeNIINX
9 . bOBEp p . 1 https://m.edsoo.ru/AN2N5VIR1
TUIIOTE3 C TOMOILBIO CBOMCTB M3YYEHHBIX PACTIPEACICHUI
Craructiuueckas rumoresa. IIposepka nmpocTermmx
10 POBEp p 1 https://m.edsoo.ru/6VQ7WZS6U

TUIIOTE3 C TOMOIIBIO CBOMCTB M3Y4YEHHBIX PACTIPEACICHUI
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[IpakTudeckas paboTa C HCIOIH30BAHUEM JICKTPOHHBIX

11 https://m.edsoo.ru/ASKODEFOW
Ta0IuIL
[Ipumeps! HENPEPBIBHBIX CIIy4ailHbIX BeITUYUH. OYyHKIUA

12 puMEp Pep i YHKI https://m.edsoo.ru/R7UJAF3E7
MJIOTHOCTH BEPOSITHOCTH
PaBHOMepHOe pacnpenenenue. [Ipumeps 3anay,

13 MPUBOJALIMX K ITOKA3aTEAbHOMY U K HOPMAIbHOMY https://m.edsoo.ru/TBYPVVI6N
pacnpezeneHusM
OyHKIHUS TUIOTHOCTA BEPOSITHOCTH MOKA3aTEIHLHOTO

14 YHENR P https://m.edsoo.ru/0TSV4ANSGH
pacripeesieHust
D OTHOCTH BEPOSITHOC OpMajIbHOIO

15 YHICHIE TUTOTHOCTH BEPOTTHOCTI HOPMATLHOT https://m.edsoo.ru/3BEDF3PKL
pacripeesieHust
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUH.

16 A A . https://m.edsoo.ru/D45SHUB3GM
[Tpumep 3amauu, npuBosIIel K pacnpeaeneHuto [lyaccona
[IpakTrdeckast paboTa ¢ UCTIOIB30BAaHUEM DJIEKTPOHHBIX

17 P P P https://m.edsoo0.ru/6XKX4ZT1F
Ta0IHIL
KoBapuanus nByx ciydaitHeix BenuuuH. Koadduunent

18 PrATIBL By &Iyd brn https://m.edsoo.ru/CLXUTCA37
KOPPEeJSALNN

19 CoBMmecTHBIE HAOMIOIEHUS JIBYX BETMYHUH https://m.edsoo.rus/HROCOPOZ9

20 Br160pounblii KOG UIIUEHT KOppensuun https://m.edsoo.ru/SL2HPVEAB
Paznuune mexny TMHEHHON CBA3BIO U IPUUMHHO-

21 . y p https://m.edsoo.ru/DQ77BBBIP
CJIEICTBEHHOU CBSI3bIO

22 JIuneitnas perpeccus https://m.edsoo.ru/F2NT3RIIG
[IpakTuyeckas paboTa ¢ HCIOIH30BAHUEM DJIEKTPOHHBIX

23 P P P https://m.edsoo.ru/I9LGE6B45
Ta0IHIL
[IpencraBneHue TaHHBIX C MTOMOIILIO TAOJHUIl U AUATPAMM

24 pedl 8 H H ¥ AMaTpaMi, https://m.edsoo.ru/JHOWUM6V3

OoInucaTciibHas CTaTUCTUKaA
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25 OnbITH C pAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU 1 https://m.edsoo.ru/XLU9TEDVR
Brruncienue BeposiTHOCTE COOBITUH C TPUMEHEHHEM

26 P P 1 https://m.eds0o.ru/66 IMIIPXR
hopmy
Brraucnenue BeposTHOCTEH COOBITHI C TPUMEHEHUEM

27 rpauYecKux METOJIOB: KOOpAMHATHAS TIpsAMasi, 1epeBo, 1 https://m.edsoo.ru/2WSLLMRF6
JMarpaMmma Jusiepa

28 Cry4aifHble BEIMYUHBI M paclpeIesICHUs 1 https://m.edsoo.ru/CVIY1CQSA

29 MaremMaTtuueckoe 0XKUIaHUE CIIy4aliHOW BEJIMYMHBI 1 https://m.edsoo.ru/FQJOJIKXY

30 MaremaTnuecKkoe OKHAaHUE CIYYAHON BETNYHHbI 1 https://m.edsoo.ru/2Y XDFL4PS

31 KoHTtposbHas padorta: "BeposTHOCTh U cTaTUCTHKA" 1 1 https://m.edsoo.ru/WS1ILA3US
Brruucnenue BeposSTHOCTEH COOBITUIM C TPUMEHEHHUEM

32 P P 1 https://m.edsoo.ru/MFOY8KOZ7
dbopMyn u rpadpuUecKIX METOIOB
Boruncnenue BeposiTHOCTEN COOBITUI C EHEHHE

33 P I € TIPHMICHEHHEN 1 https://m.edsoo.ru/YISRDSASM
dbopmyn u rpadUUECKUX METO/I0B
Crny4daiiHble BETMYUHBI U pacIpeieNICHUs.

34 i pactipen . 1 https://m.edsoo.ru/SNAA4YLRK
MaremaTuueckoe 0XKHJIaHUE CIIy4aiiHOW BEIIMUMHBI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBEpPsIeMOro .
00pa3oBaTeJbHOI MPOrPaAMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BeposiTHOCTEN U CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOJIUIBI U TUATPAMMBI
6.2 OnepupoBaTb  NOHSTHUAMU:  CpedHEE  apUPMETUUYECKOE,  MEJHaHa,
’ HauOoJibllIee, HAMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YUCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUSIMU: CIIYH4alHBIM AKCIIEPUMEHT (ONBIT) U CllydyaliHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (JIEMEHTAPHBIM HCXOJ) CIy4ailHOTO
6.3 ONbITa; HAXOJUThb BEPOATHOCTM B ONbITaX C PaBHOBO3MOXHBIMU
CIIy4aHBIMU COOBITHAMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTHU COOBITHI B
W3YYEHHBIX CIy4alHbIX dKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh coOBITHS: NepeceyeHne U OObeINHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, NPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' M0JIb30BAThCS JUarpammamu Jisepa u GopMyJIoi CII0KEHUs BEpOSITHOCTEN
IIPY PELICHUN 3aa4
OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSITHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXEHHS, C IOMOIIbIO
JIepeBa CIIy4allHOT'O OIbITA
6.6 [TprMeHATH KOMOMHATOPHOE NMPABUJIO YMHOKEHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: HCHBITAHHE, HE3aBHUCHMBIE HCIIBITAHUS, CEPHs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUI B cepuu
’ HE3aBHCHMBIX HCIIBITAHUH O IEpPBOr0 YCIEXa, HAaXOAUTh BEPOSTHOCTH
coObITHI B cepun ucnbiTanuii bepuysu
6.3 OnepupoBarh  NOHATUSIMHU:  ClIy4aiiHass  BEJIMYMHA, paclpesesieHue
' BEPOATHOCTEMH, ArarpaMma pacrpeeseHus
11 KUIACC
Kon .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMOro .
0o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
5.1 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIydyallHOM  BEJIMYMHBIIIO
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pacnpeaciCHnuIo Uin ¢ IOMOMIIBIO JUarpamMm

OnepupoBaTb MNOHATHEM MaT€MAaTUYECKOTO  OXXKHMJAHUSA, [PUBOJIUTH
IPUMEPBI TOr0, KaK IPHUMEHSAETCS MATEMaTUYECKOE OXKUAAHHUE CIIydalHOM

52 BEJIMYMHBI, HAXOJUThb MaTeMaTHYeCKOe OXHUJAHHE 10  JaHHOMY
pacrpeeNieHUIo

5.3 NmeTs nipeacTaBieHne 0 3aKOHE OOJBIIIX YHCET

5.4 NmeTs nipeacTaBiieHe 0 HOPMAJIbHOM paclpeieICHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

6

Teopust BEpOATHOCTEHN U CTATUCTHKA

6.1

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U auarpamm. CpegHee apudMeTuIecKkoe,
MeauaHa, HanOoJIblliee U HauMEHbIIIee 3HAUYCHHUsI, pa3Max, JUCIEPCUS M CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyJaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITydaifHbIe COOBITHS. DIeMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTH ciydaitHOro cOOBITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH
coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH cOOBITHH B OIIBITaXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUAMU

6.3

6.4

6.5

Onepauuyu Hajx  COOBITUSIMM:  II€peceyeHHe, OOBEAUHEHHE, MPOTUBOIIOJIOKHbBIE
coObITus. uarpammsl Diinepa. opmyna caoxkeHus: BEpoSATHOCTEN

VYcinoBHas  BEpPOATHOCTb.  YMHOXKEHHME  BEpOsSTHOCTEH. JlepeBo  ciydaiiHOro
skcnepuMenTa. @opmyna nonHoi BeposTHocTH. HezaBucumblie coObITHS
Komb6unatopHoe mpaBwio yMmHoxeHus. IlepecraHoBku u Qaxtopuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma HeroToHa

6.6

bunapHblli ciydaliHbIi oOnBIT (MCHBITAaHWE), ycmex U Heygada. HesaBucumble
ucnelTanus. Cepus HE3aBUCHMBIX HCHBITaHUM 110 1epBoro ycmexa. Cepusd
HE3aBHCUMBIX UCIIBITAHUN bepHyum

6.7

Crnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOCTEH. JlmarpamMma pacnpenesieHusl.
[Ipumeps! pactipenenenuii, B TOM 4Kciie T€OMETPUIECKOEN OMHOMHUATIbHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOsATHOCTEN U CTATHUCTHKA

5.1

UucnoBble XapaKTEpUCTUKHM CIIy4allHbIX BEJIMYMH: MAaTE€MaTHYECKOE OXKUIAHUE,
JTUCIIEPCUSl U CTAHJAPTHOE OTKJIOHEHWe. IIpumepsl mpruMeHeHusT MaTeMaTH4eCcKOro
OKMJIaHHs, B TOM YHCIE B 3a7a4ax W3 MOBCEAHEBHOM »XU3HU. MareMarnuyeckoe
OXKHUJlaHue OMHApHOH cilyyailHON BenMuyMHBI. MaremMaTHyecKoe OXHJIAHHE CYMMBbI
CIIy4alHBIX BEJIMYMH. MareMaTudecKkoe OKUJaHUEe U JUCIIEPCUs T€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacrpeieleHuit

5.2

3akoH OOJBIIUX YHUCEN M €ro POojb B Hayke, Mpupone u obmectBe. BribopouHbIit
METO/]I KCCIIEIOBAHUI

5.3

[Ipumepsl  HENpEpBIBHBIX  CIy4alHbIX  BedW4uH. [loHsATHE O TIJIOTHOCTH
pacnpezenenus. 3afgauu, NPUBOAAIINE K HOpMaIbHOMY pactipeaeneHuto. [lonstue o
HOpPMaJbHOM pacrpeeieHuu
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MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3zoBaHus

Bnagenue Meronamu J0Ka3aTeNbCTB, AJITOPUTMAMH  pEIICHHS 3a/1ay;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
oOpaTHOE M MPOTUBOIOJOXKHOE YTBEPXkACHUE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPLI, HCIIOJIb30BaAThL MCTO/ MaTeMaTUYECKOU HHAYKIWH;
MIPOBOAMTH J0KA3aTeNbHbIC PACCYKICHUS MPHU PELICHUH 3a7a4, OlEHUBATh
JOTHYECKYI0  IPAaBUWIBHOCTb  PACCyKIEHUW; YMEHHE OIEpHUpPOBATH
MOHATUSMU: MHOXECTBO, MOJAMHOKECTBO, ONEpaldyd HaJ MHOXXECTBaMU;
YMCHUC HCIIOJIB30BAaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ armapar JJISA
ONHUCAHUsl PeAIbHBIX MPOLECCOB U SIBJICHUN U NPU PELICHUH 3a]ad, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 33124

YMeHne omnepupoBaTh MOHATHUSAMH: HATYPAJIbHOE YHCIIO, IIEJIO€ YHCIIO,
CTEIEHb C LIEeJIBIM MOKa3aTeJeM, KOPeHb HaTypaJlbHOW CTENIEHU, CTETEHb C
paIrMoOHATBHBIM TOKA3aTeIeM, CTEIICHb C JIEHCTBUTEIBHBIM TTOKa3aTelIeM,
norapudmM UHCIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, HPPAIHMOHAIBLHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, LEJIbIX, palMOHAIbHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCIIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNUTeNh W HaWMEHbIee oO0llee KpaTHOe, anroputMm EBKIuma mpu
pellIeHnH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMU
CUHCIICHUS; YMEHUE BBITIONHSAThH BRIUMCIICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTEeTNeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-

palMOHAIBHBIX  BBIPDAXKECHMM; yYMEHHME  ONEpUPOBATh  IOHATUSMU:
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MOCIIE0OBATEIBbHOCTh, apu(METHUECKass TPOTPECCHs, TeOMETpUYECcKas
mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYecKas IPOTPEeCcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIIE€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MIPOM3BOJUTh ApU(PMETHUCCKUE JEHCTBHUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BAHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSMU:  MaTpuna 2X2 u  3x3, omnpeieinuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OICprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OINCPHUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HEpPaBCHCTB W CHUCTEM; YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHHUA, HEPABECHCTBA W CHCTEMbI C IIApaMCTPOM; NPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX obnacreit HAayKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKUIMU, HauOoJibllee U HAaWMEHbIIEe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMOTOTHI Tpaduka
GbyHKIIMK, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOUTh ACHUMMTOTHI rpapuka (QyHKIUH; yMEHHE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMH, HAXOOUTh ypaBHEHUE KacaTelbHON K rpaduky
(GyHKUIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJb30BaTh IPOU3BOJHYIO Ul HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAUYEHUS (YHKIMNA; CTPOUTH

rpadpmm MHOTI'OYJICHOB C HCIIOJB30BAHHUCEM allliapara MaTeéMaTHU4C€CKOIro

aHajin3a; MNPHUMCHATH MTPOU3SBOJHYIO IJId HAXO0XICHUA HAWIYJIICTO
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pelieHus B MPUKIATHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMUYECKUX U
(bU3MYeCKUX 3ajlavax; HAXOJUTh IUIOMIAJAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPhl MATEMATHUYECKOTO MOJCIHUPOBAHUS C

oMoIIbI0 Au¢dhepeHITnaTbHbIX YpaBHECHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMS (DYHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTu4yHas QYyHKIUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIWH, TOKa3aTelbHas M
jgorapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TpapUKH H3yYEHHBIX
GyHKIMH,  BBIIONHATH  NpeoOpa3oBaHUsl  rpadukoB  (QyHKIUH,
UCMOJIb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3aJad M3 peabHOMN
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (PYHKUMHA Ul pEelIeHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyMd pa3HBIX THUIOB (B TOM YHCIE Ha
IPOILIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3a/a4l M3 00JAaCTH yIpaBlIeHUs JIUYHBIMH U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIEN0BATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh PE3YNbTAaTOB;, YMEHHME MOJEINPOBATH
peanbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
MIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHSAMHU: CpeHEe apuPMETHIeCKOoe, MEIHaHa,
HauOoJblllee U HAaUMEHBIIIEe 3HAUCHUS, pa3MaxX, JUCTEPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHWE W3BJICKaTh, MHTEPIPETUPOBATH
uH(pOpMaIIKIo, MPEACTABICHHYI0 B TaOMUIaX, Ha qUarpammax, rpadukax,
OTPAXKAOIIYIO CBOWCTBA PEANbHBIX MPOIIECCOB U SBJICHUH; MPEIACTABIATE
uH(pOpMAILIMI0O C TIOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIENIOBaTh
CTAaTHCTHYCCKUE JIaHHBIC, B TOM YHCJIC C MPUMEHEHHEM TIpadHUecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; rpa(bnqecxn nucciacaoBaTb COBMECTHBIC
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HaOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyYalHBIA ONBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIONB30BAaHUEM TpapHUUECKUX METOJOB; INPHUMEHSTh
(GOpMyNbl CIOXEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (HopMyiay IOJIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GaKTHl U (HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEaAlbHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSAMH:  CIlydaiiHas BEJIMYMHA, pPACHpEelieHHEe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUE, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHUE
CIlyuallHOW  BENWYMHBI, (QYHKIUW paclpeAciieHus U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeesieH; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIPENCICHUN ISl peIIeHUs 3a1ay;
3HAaKOMCTBO C HOHATHUSMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBAThH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWUH,
YUCIO  NEepecTaHoBoK; OumHOM  HplOoTOHA;  yMeHHe  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS JUIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBIIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHHe omnepupoBaTb IOHATHUSAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
YroJj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTeﬁ, yYrojia MeEXAay IMIpsIMbIMH,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTAMH,
paccTosTHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY HPSIMBIMH,
pacCTOsIHUE MEXKIY IIIOCKOCTSIMHU; YMEHME HCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUEC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4Un

YMeHue omepupoBaTh MOHATUAMHU: IUIOIAAbL (QUTYpBl, 00BEM (UTYDHI,
MHOTOTPAaHHHK, TPAaBHJIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPaHHHKA,

Ky0, mapajienenuresn, Opu3Ma, NHpamMuaa, (Gurypa u TOBEPXHOCTh
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BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomanas chepsl, MIOMAIL
MOBEPXHOCTH TMHPAaMHUJIbI, MPU3MbI, KOHYyCa, LWJIMHIPA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO  MapajuledeNnnena, MTUPAMUAIBL, TPU3MBL, LUWIAHIPA,
KOHyCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CEUYCHHS KOHyca M IIHJIMHIpPA,
napajuieibHble OCH WJIM OCHOBAHHUIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromiascs cdepbl, MUIXHIPA, KOHYCa, yMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAIIICHUS, UX CEYCHHUS, B TOM YHCIIC C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOpMyITHPOBAThH ONMPEICICHUS U3ydaeMbIX (DUTYP, BBIIABUTaTh TUIIOTE3BI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
OMpoOBEepraTth HMX; YMEHHE TPOBOAUTH KiaccuuKanuio ¢Guryp 1o
pa3iindHbIM HpPU3HAKAM, BbIIIOJHATH HCO6XOI[I/IMI)IC JOIIOJIHUTCIIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTb IOHATHSAMM: JBHXKEHME B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHblf/'I NEpEeHOC, CUMMCTPHA Ha IMJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA00UsA, MOJ00HBIE (UTYPBI; yMEHHue
pacro3HaBaTh paBHblE€ M MOJOOHBIE (UTYpBI, B TOM YHCJIE B HPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUYECKHE OTHOLIEHUS TPH
pemi€cHUN 3aaa4; HaXOAWUTb TI'COMCTPUYCCKHUE BCIWMYHHBI ()IJ'II/IHa, yroua,
Iomaab, 00bEM) NpU PElIeHUH 33134 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
u3 peaJ'[I)HOI\/'I KU3HU; YMCHUEC BBIYUCIIATHL TI'COMETPUUCCKHUE BCIMYMHBI
(uMHa, yromj, IUIOMIA[b, OOBEM, IUIOLIA/b TMOBEPXHOCTH), HCHOJB3YS
HN3YUCHHBIC (bOpMYJ'II)I U MCTOJbI, B TOM YHCJIC: IUIOIIAJb ITOBEPXHOCTHU
NUpaMUIbl, TPU3MBbI, KOHYCa, IMWIMHApA, IUouaas chepsl; 00bEM Kyoda,
MMPAMOYTOJIbBHOT'O  IapajlICICvIeaa, IMupaMubl, I[IPU3MbI, OUJIHWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp

12

YMeHue ornepupoBaTh MOHATHUSIMH: MPAMOYTOJIbBHAS CHCTEMa KOOPIHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCIO, pa3oKEHHWE BEKTOopa Mo 0asucy,
CKaJsipHOE TPOW3BEACHHE, BEKTOPHOE MPOU3BEACHUE, YOI MEXKIY
BEKTOpPAMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3a/ila4 JpYTHUX Y‘-I€6HI>IX npeamMCcToOB

13

YMmenue BLI6I/IpaTB HOI[XOILSIIJ_[I/Iﬁ MCTOA AJIsd PCIICHUA 3alaud; TIOHUMAHUC
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SHAYUMOCTU MATCMATUKU B MU3YUCHUH MPUPOJHBIX U 06H.I€CTBCHHBIX
ImponecCcoB Hu HBHCHHﬁ; YMCHHE pacClio3HaBaTb IIPOSABJICHHUE 3aKOHOB
MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH
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HNEPEYEHD DJIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Pammonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JPOOH, MPOLECHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHsS ¢ apu(MeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCHMHYC M TaHI€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiicTBuTenpHble uucia. ApudpMeTHyYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, PaBUIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie u APOOHO-paALIMOHANBHBIC YPABHEHUS
2.2 HppauroHanbHble ypaBHEHHS
2.3 TpuroHomeTpuveckne ypaBHEHHUS
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuia CUCTEMBI JTMHERHBIX ypaBHEHHH. ONpeIenTelh MaTPHUIIBI
3 DOyHKINUA U TpaPUKH
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Oynaknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHkiuu. BzaumHO oOpaTHBIE

> dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6nacte ompeaeneHUuss W MHOXKECTBO 3HaueHui Qynkuuu. Hymu ¢yHknum.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HaunGombinee W HauMeHblee 3HAYCHHE
(GYHKIIMHM HAa IPOMEKYTKE
33 CrenenHass (yHKIUS C HATypadbHBIM W IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTENeHU
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
16 Touku paspbiBa. AcuMnTorel rpadukoB Qynkumii. CoiicTBa  (QyHKUHUI,
' HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUI
[Ipumenenne nNpPOM3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOobIIero 1 HaMMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOXKecTBaMH. JlnarpamMmsel Diniepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuka
7 [Ceometpust
7.1 duUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTsl 1 BEKTOpBI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka: anreOpa u Hayajga MaTEeMAaTUYECKOIO aHAJIN3a, TEOMETPHUSL.
AnreOpa u Hadana maTemaTudeckoro ananu3sa, 10-11 kmaccel/ Amamos 111LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHoe 00I11eCTBO
«3narensctBO «IIpocBemenue», Mocksa, 2018

METOJIUYECKHUE MATEPHUAJIBI I YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka LIOK https://Monypoku.pd/

https://skysmart.ru
https://math-oge.sdamgia.ru
https://fipi.ru.
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