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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc « BeposiTHOCTD M CTATUCTUKA» YIIIYOJIEHHOTO YPOBHS SBIISIETCS
MPOJOJDKEHUEM M PA3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YyriayOia€HHOro
YPOBHSI Ha YPOBHE CpeHero o0I1ero oopazoBanus. YUeOHbINH Kypc MpeaHa3HaueH
U1 OPMHUPOBAHUS Y OOYYAIOIMUXCA CTATUCTUYECKON KYJNbTYphl U TOHUMAHHUS
pPOJIM TEOPUH BEPOSTHOCTENM KAaK MAaTeMAaTHYECKOI0 MHCTPYMEHTA I U3Yy4YEHUS
CIIy4alHBIX COOBITHH, BEIMUMH U TIpoiieccoB. [Ipu n3yueHun kypca oboramarorcs
Ope/ICTaBlIeHUs 00yYarouIMXxcsi O METOJaX HCCIENOBaHUS HM3MEHYMBOTO MU,
pa3BUBAaEeTCs NMOHMMAaHHE 3HAYMMOCTH M OOUIHOCTH MAaTEMaTUYECKUX METOJOB
NO3HAHMS KaK HEOTHEMJIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HUMH Ha Ba)XXKHBIX MPUMEPaX, CIOKEThl KOTOPBIX TMOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJACIIAX, UCTIOIb3YEMBIX
JUTSL OTIICAHUSI aHTPOMIOMETPUUECKHUX U IEMOTpapUUeCcKUX BEIHUMH, TOTPEITHOCTEH
B Pa3JIMYHbIE POJIa UBMEPEHUAX, JIIUTEILHOCTH 0€30TKa3HON padOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIECCOB B O0IIECTBE. Y YeOHbIN
Kypc sBiseTcss 0a30i JUIsi OCBOEHHUS BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOUMBIX CIIEIMAIMCTAM HE TOJIBKO MHXEHEPHBIX CIIEIIMAIbHOCTEN, HO TaKkKe
COLIMAJIBHBIX U TICUXO0JOTHYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbBIE HAYKH
B 3HAUUTEIBHOM MeEpe WCHOJB3YIOT ammaparT aHajiu3a OOJIBIIUX JaHHBIX.
IleHTpanpHyt0 4YacTh y4eOHOrO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJBIINX
yucenl — (PYHIAMEHTaJIbHOTO 3aKOHA MPHUPOABI, HMEIOUIEr0 MaTEeMaTHYECKYIO
dbopmanu3zanmio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTATUCTHKa» HA YriayOJEHHOM YpPOBHE BBINIENIEHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEITUYHMHBI U 3aKOH OOJIBIIUX YHCEI».

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxanue muHun «CiydailHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
Uit GOpPMUPOBAHUSL TPEACTABICHUNA O paclpe/leieHUd BEpPOSTHOCTEH MEXIY
3HAYEHUSIMU CIIyYalHBIX BEJIMYUH. BaXXKHYIO0 4acTh B 3TOW COIEP/KATENBHON JINHUU
3aHUMAaeT U3Y4YEHHE TCOMETPUYECKOTO U OHHOMHMAIBHOTO paclpeliesieHuid u



3HAKOMCTBO C WX HENPEPHIBHBIMU aHAJIOTaMHU — IOKa3aTeJbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHUs MM, aKIEHTUPYIOT BHHUMaHUWE OOYyYalolMXCS Ha ONUCAHUM U
M3YUYEHUU CIyYalHBIX SIBIICHUM C MOMOIIBIO HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpeleICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHUCAHHE HJTOW CBSI3M C IIOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIep>KaHMs Pa3BUBAIOT TeMY «J[uarpaMMbl paccenuBaHus», U3YUYECHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHusi, U BO MHOT'OM OIUPAIOTCS HA CBEACHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé omaun »sneMeHT  couepXkaHusA, KOTOPBIM  MpeajaraeTcs  Ha
03HAKOMHUTEJILHOM YPOBHE — TIOCJIEJIOBATCIBHOCTh CIYYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyAyIIuX aOUTypUEHTOB, MOCTYIAIOIIUX Ha yueOHbIE
CIEIUAJIBHOCTH, CBSI3aHHBIE C OOINECTBEHHBIMU HAayKaMH, TICUXOJOTHEH U
yIPaBIICHUEM.

Ha u3ydenne yaeOHOTO Kypca «BeposiTHOCTb U CTaTUCTHKA» Ha yTi1yOJIeHHOM
ypoBHe oTBoaMTCS 68 "acoB: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11 kiacce
— 34 yaca (1 gac B HefIeNI0).



COIAEPKXAHUE OBYUYEHUSA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEPOSTHOCTU COOBITHM. CydaliHbI€ OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSTHOCTb. YMHOMKEHUE BEPOSATHOCTEH. JlepeBO CIilydaiiHOrO
skcriepuMenTa. @opmyna nosHoM BepossitHocTh. Popmyna baiteca. HezaBucumsie
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u (Qakropuan. Ywucno coueranuii. Tpeyronbuuk Ilackans. Popmyna OGuHOMaA
HprotoHa.

Cepust He3aBUCUMBIX UcTibITaHui beprymnu. CiaydaliHbli BEIOOp U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pacnpenenenus. Onepanuu Haj ClIy4yallHBIMH BelMuMHamMu. buHapHas ciaydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. HesaBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTHUECKOE OXKHUJAHUE CIy4alHOU BEJIUYHHBI
(pacupenenenus). Ilpumepbl NPUMEHEHUST  MAaTEMaTUYECKOTO  OXKUJAAHUS
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
MaremaTudeckoe 0OXugaHue TeOMETPUIECKOTO U OMHOMHAIIBHOTO PacTpe/IeICHH.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIWYUHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITyYaiiHOW BEIMYMHBI. MaTeMaTHIeCcKoe
0’KUJAHUE NMPOU3BENCHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaiHbIX BEJTUYHUH.
Jlucnepcust W CTaHIAPTHOE OTKIOHEHHWE OWHOMHUAIBHOTO pacHpeeicHUs.
Jlucnepcust 1 CTaHAApTHOE OTKJIIOHEHNUE T€OMETPUYECKOT O PACTIPEAECICHUS.

11 KJIACC

HepaBenctBo YeoOniméra. Teopema UebOninuéBa. Teopema bepnynnu. 3akon
OonpMX  yucenl.  BpiOOpouHBIM  MeTOn — ucciedoBaHud.  BeiOopouHbie



XapakTepucTuku. OLEHUBAaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
IIpoBepka MpoCTENIUX TUNIOTE3 C IIOMOILIBI0 U3YYEHHBIX PaCHpeIeIICHUN.

HenpepsoiBuble ciy4yaniHble Benu4uHbl. Ilpumepnl. DyHKIMA IIIOTHOCTH
BEPOATHOCTU pacmpeneiieHus. PaBHOMEpHOe paclpeleneHue U €ro CBOWCTBA.
3amaun, NpUBOIAIINE K MIOKA3aTEIBHOMY PACIPEACIICHUIO. 3aauu, TPUBOASIINE K
HOPMaJIbHOMY pacIpenceHuIo. OyHK1IUA IIJIOTHOCTHU BEPOSATHOCTHU
MOKA3aTeJIbHOTO pacipeneseHus, PyHKIHUs MIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKIHS IIOTHOCTA U CBOWCTBA HOPMAJIBHOTO PACIPEACIICHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amaum,
npuBoAsALIME K pacnpenencHuto Ilyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensiuuu.  CoBMecCTHble  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBI
ko3pdumeHT koppensiuuu. Paznuuuve Mexay JTUMHEHHOW CBSI3bI0 M NMPUYUMHHO-
CJIEACTBEHHOM CBA3bI0. JIMHENHAs perpeccusi, METOI HaMMEHBIIMX KBaPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YJaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBUM C HUX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C IMPAKTHUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33124, PEIICHUH, pacCyKISHUM, BOCTIPUUMYHUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIOOUS, HHTEpEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO W



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATILHO-2KOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATBLHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH TSI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM e TEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBbIC Yy4eOHbIE NeCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPABHEHUS, KPUTEPUH MPOBOJANMOTO aHAJIN3A,

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEYHUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BRIOWPATh HAanOO0JIee MOIXO AN C YIETOM CaMOCTOATEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOPMUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, MIPOLIECCAMH;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIUIO PA3IMYHBIX BUIOB U (POopM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe AeiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yiIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTara perIeHHs
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTKEHUST WM HEJIOCTH)KCHHSI PE3yJIbTaTOB JEATCILHOCTH, HAXOJUTh OLINOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATENBHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOTHI, paclpeacisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIy4yallHO€ COOBITHE, AJIEMEHTApHOE CIydailHOe COOBITHE (IJIEMEHTAPHBIM UCXOT)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh ¥ (OPMYIUPOBATH COOBITHS: TIEPECEUCHNE, OOBETMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIb30BaTh JUAarpaMMBbI
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEPUPOBATH TOHATHIMU: YCIOBHAsI BEPOSTHOCTD, YMHOKEHHE BEPOATHOCTEN,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIy4alHOIO  3KCHEPUMEHTAa, HAaXOJUTh
BEPOSITHOCTU COOBITUH C TOMOUIBIO IpaBUja YMHOXKEHUS, JIepeBa CIy4yailHOro
OMbITa, HMCIOJB30BATh (POPMYNy MOJHOM BeposTHOCTH, (popmyny baiieca mpu
pelieHuyd 3ajad, OMpeAessiTh HE3aBUCUMOCTb COOBITHM 1o (QopMyne u 1o
OpraHU3alUy CIy4aliHOTO IKCIIEPUMEHTA;

OPUMEHATh M3yYEHHblE KOMOWHATOpPHbIE (OPMYNBI ISl MEPEUUCICHHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMHU: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniblTaHueE), ycliex M HeyJadya, He3aBUCHMbIEC HCIBITAHUS, CEpHsl HCHBITAaHUH,
HaXOAUTh BEPOSATHOCTH COOBITHIA: B CEPUU UCTIHITAHUM 10 IEPBOTO yCIIEXA, B CEPUU
ucneiTanuii bepHymu, B onbiTe, CBA3aHHOM CO CIy4alHBIM BIOOPOM M3 KOHEUHOM
COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pachpejesieHus, OuHapHas cllydaiiHas BeJMYMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIpEEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJIUIy COBMECTHOTO pacCIpeesieHUus ABYX CIydalHbIX
BEJIMYUH JUISl BBIICIICHHUS PACHPENCIICHUS KaXIOW BEIUYHMHBIL, ONpPEACICHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATH  IOHITHEM
MaTEMATUYECKOTO OKHUIAHUS CIy4yalHON BEMYUHBI (pacripe/iesieHus ), MPUMEHAITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a7ad, BBIUUCIATH
MaTEMaTUYECKOE OKHMJIaHne OMHOMUATIBFHOTO U T€OMETPUUYECKOTO PaCIIpECIICHHUI;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, TPUMEHITHh CBOWCTBA AUCHEPCHUMU CIYYaWHOM BEJIUYUHBI
(pacnpeneneHus) NpU pPELICHUM 3a]lad, BBIYUCIATH JUCIEPCHUI0 M CTaHAApTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMMAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCTISATH BEIOOPOUHBIE XapaKTEPUCTHKU IO JAHHOW BHIOOPKE U OIICHUBATH
XapaKTEPUCTUKU TEHEpPaJbHONM COBOKYMHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapakTepuctukam. OIEHHBATh BEPOSITHOCTU COOBITHA W TPOBEPSATH MPOCTEHIITNE
CTATUCTUYECKHUE TUIOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICICHUSIMU;

OPUBOAUTH  TMPUMEPHl  3aj1ady, MNOPUBOASIIMX K  [OKAa3aTEJIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OnepupoBaTh TOHATUSMU: (DYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIHHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(GyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJBHOTO paclpeleNICHUs ;0NPeIeNATh
KO3(pPULIUEHT JIMHEITHON KOPPEAIU, BBIOOPOUHBIM KO (PUIIUEHT KOPPETSLUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CnyyaiiHble ONBITHI, CIIy4aliHbIe COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClO’KeHNE U YMHOKEHUE 5
BEPOSATHOCTEHN. Y CIIOBHAsI BEPOATHOCT.
HezaBucumblie coObITHA
4 DneMeHThl KOMOWHATOPUKH 4 1
Cepun 1ocneoBaTeNbHbIX UCTIBITAHUN.
5 Ucneitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaifHble BEIMYMHBI M pacIipeieICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTATUCTUKH 6
HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI
3 (pactipenienieHus ), MoKa3aTeabHOe U 4
HOPMaJIbHOE pacIpeaeseHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHun 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

I'pad, cBsa3HbI rpad, npeacTaBIcHUe
3a/1auy ¢ TOMOIIBIO Tpada

Crenensb (BaJIEHTHOCTb) BEPILIUHBI.
[TyTs B rpade. llenu u muKIBI

I'padsr Ha mnockoctu. [epeso
CIIy4ailHOTO JKCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITyJailHbI€ COOBITHS. DJIEMEHTapHBIC
COOBITHS (MCXO/TBI)

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposTHOCTB ClTy4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB
Y COOBITHIA, TPOTHUBOTIONOKHBIE
coObITHst. @opMmyra CloKEeHUS
BEPOSITHOCTEN




VYcioBHAs BEPOSITHOCTh. Y MHOYKEHHE

8 BeposTHOCTEH. DopMyna yCcIoBHOU
BEPOSATHOCTH
VYcnoBHast BEpOSATHOCTh. Y MHOKEHUE

9 BeposTHOCTEH. Dopmyra yCIOBHON
BEPOSATHOCTH

10 dopmyria MOTHONW BEPOSITHOCTH

11 ®opmyina baieca. HezaBucumele
COOBITHSA

12 KomOnHaTOpHOE MPaBMIIO YMHOKEHUSI.
[lepectanoBku U (hakTopra

13 Yucno couerannii. TpeyroJpHUK
[Tackansa

14 ®dopmymna 6uHoma HeroToHa
Kontponbnas padota Nel: "I'padwr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
bunapHblii ciydaiiHbIN OTIBIT
(ucmpITaHKe), yCIeX U Heyaava.

16 HezaBucumsie ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUN JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCHUMBIX UCTIBITAHUH J10
MIepBOro ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 CrydaiiHplii BBIOOp M3 KOHEUHOM

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOJIHUIL

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. Jlnarpamma
pacpeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMu. [Ipumepst
pactpeneneHnid. bunapHas cirydaiiHast
BEJIMYMHA

23

['eomeTpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

MaremMmatudeckoe OXKUJaHNuE
ciydaiiHol BenuunHbl. COBMECTHOE
pacnpeesieHue AByX ClydalHbIX
BEJIMYHH

25

He3zaBucumpblie ciiydailHble BETUYHHBI.
CBolicTBa MaTeMaTHISCKOTO
OKHIaHusg. MaTeMaTHYECKOE
OKHMJIaHWE OMHAPHOW CITydyaliHON
BEIUYUHBI

26

Matematuueckoe OKuJaHue
reOMETPHYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHuit

27

[[chepcnﬂ " CTaHOAPTHOC
OTKJIOHCHHUC

28

Jucniepcust OMHApHOM caydaitHON
BenuuuHbl. CBOMCTBA Tucnepcun




29

MaremaTHu4ueckoe OXXKHNIAaHUC
MMPOU3BCACHUA U NTUCIICPCUA CYMMBbI
HE3aBHUCUMBIX CJIy‘-IB,ﬁHI:IX BCJINYNH

30

Jucrniepcusi ONHOMHAIBHOTO
pactipenenenus. [Ipaktuueckas pabota
C MCIIOJIb30BAHUEM DJICKTPOHHBIX
TabnuI

31

Jucnepcus u ctangapTHoe
OTKJIOHEHUE IT€OMETPHUUECKOTO
pacnpenenenus. . [Ipaktuyeckas
paboTa ¢ UCTOIh30BaAHUEM
AIIEKTPOHHBIX TAOJIHUII

32

O00011IeHNE U CHCTEMATH3ALMS 3HAHUHA

33

KonTtponbHas padota Ne2:
"Ucneitanus bepuymu. CioydaiiHbie
BEJIMYMHBI U pacnpenencHus"”

34

O0001IeHre U cUcTEMaTU3aINs 3HAHUN

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeOnieBa. Teopema
UYeobnbimena. Teopema bepnynnu. 3akon
OOJIBIITUX YHCET

Hepasencto YeOnimeBa. Teopema
UYeobrpimena. Teopema bepnymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencto YeOnimeBa. Teopema
Yeopimena. Teopema bepnymnu. 3akoH
OOJIBIINX YKCEeN

Br100pouHBIi METOT MCCIIETOBAHMIA

[TpakTrueckas padoTa ¢
WCIIOJIb30BAHUEM JJICKTPOHHBIX TaOJIHIL

I'enepanbHas COBOKYITHOCTD U
CiTyJaifHasi BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OueHka cpeJHero u JUcrepcuun
reHepaibHOU COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHas COBOKYITHOCTD U
cilyyaifHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHKAMH.
OneHka cpeJHeT0 U IUCIEPCUN




reHepaibHONW COBOKYITHOCTH C TIOMOIIIbIO
BBIOOPOYHBIX XapaKTEPUCTUK

OrneHrBaHuE BEPOSITHOCTEH COOBITUH TTO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MIPOCTENIINX TUIOTE3 C IIOMOIIBIO
CBOWCTB M3y4YEHHBIX paclpeneacHuin

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUITOTE3 C MOMOILBIO
CBOWCTB M3y4YEHHBIX paclpeneacHui

11

[IpakTnueckas pabota c
HCIIOJIb30BAHHUEM J3JICKTPOHHBIX Ta6.]'II/II_[

12

[IpuMeps! HEIPEPBIBHBIX CIIYYaHBIX
BeJIU4HMH. OYHKINA ITIOTHOCTH
BEPOSITHOCTH

13

PaBHoMepHoe pacnpenenenue. [Ipumepst
3a/1a4, MPUBOAALINX K MOKA3aTeIbHOMY U
K HOPMaJIbHOMY pacipe/ieIeHUsIM

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
II0Ka3aTCJIbHOT'O pacCpEeaCiICHUA

15

(DYHKI_[I/IH IUVIOTHOCTH BEPOATHOCTHU
HOPMAJIbHOI'O pacClpCaACICHHA

16

IlocnenoBarenpHOCTH OAMHOYHBIX
He3aBUCUMBIX coObITHil. [Tpumep 3anaun,
MIPUBOIALIEH K PACIIPEIEICHUIO
Ilyaccona

17

[IpakTnyeckas pabora c
UCIOJIb30BAHMEM 3JIEKTPOHHBIX TaOIUI]




KoBapuanus 1Byx ciiy4yallHbIX BEJIMYMH.

18 Koadduuuent xoppensuuu

19 CoBMmecTHBIE HAOTIOIEHUS IBYX BEIMYHH

20 Bri6opounsrii ko3 duruert
KOppEsALUn

21 Paznuune Mex 1y TMHEHHOM CBS3BIO U
MIPUYMHHO-CIICICTBEHHOM CBS3BIO

22 Jluneiinas perpeccus

93 [IpakTnueckas pabota c
HCII0JIb30BAHNUEM AJIEKTPOHHBIX TAOJIHUIL
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 TaOJIUI ¥ AUarpaMM, oNucaTelbHas
CTaTHCTHKA

o5 OneITEI ¢ paBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU

26 Brruncienue BeposiTHOCTEH COOBITHIM C
pUMeHeHHeM (hopMyIl
Brruncienue BeposTHOCTEH COOBITHIA ¢

97 IPUMEHEHHEM I'papueCKUX METOIO0B:
KOOpJUHATHAs IpsiMasi, IEPEBO,
auarpaMma Junepa

28 CrnyyaiiHble BETUYHMHBI U PaCIpeeIICHUS

29 MatemaTnueckoe OXUIAAHUE CIIydallHON
BEJIMYHMHBI

30 MareMatrnyeckoe 0KUAAHUE CIIydalHOU
BEJINYHMHBI

31 KonTtponsHas padota: "BeposaTHocTs 1

cTaTUCTUKA"




32

Brrancnenue BeposTHOCTEH COOBITHH C
npuMeHeHneM GopMyIl U TpapruecKuX
METOJOB

33

Borunicnenue BeposiTHOCTEN COOBITUI C
npuMeHeHHeM (GOPMYIT U TpapUIECKIX
METO/IOB

34

CrnyuaiiHple BEJIMYHUHBI U
pacupenenenus. MareMaTnueckoe
0KUJAHUE CIYYalHOW BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BeposATHOCTEH U CTATUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTh MNOHATHSAMH: CpeAHEe apudmeTruyeckoe, MeUaHa,
' HauOoJbllIee, HAUMEHbIIEEe 3HaU€HNE, pa3Max MacCHUBa YHCIIOBBIX JAHHBIX
OnepupoBaTh NOHATHAMU: CITyYailHBIA SKCIIEPUMEHT (OIIBIT) U clydaiiHoe
coObITHE, dJIEMEHTapHOE COOBITHE (AJIEMEHTApHBIH HCXOJ) CIIydaHOTO
6.3 OTBITA; HAXOIHWTHh BEPOSTHOCTH B OIBITaX C PABHOBO3MOXHBIMH
CITyJaifHBIMU COOBITHSIMH, HAXOIUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YUEHHBIX CIIyUaHBIX IKCTIEPUMEHTAX
Haxomute u dopMmynupoBarh COOBITHS: TepeceueHue U OObEIUHEHHE
6.4 JTAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXHOE ITAaHHOMY COOBITHIO;
' MOJb30BAThCSl  aUarpaMMamMu  OJilepa ©u  GOPMYJION  CIOKECHHS
BEPOSITHOCTEH MPH pelIeHUH 3a1a4u
OnepupoBaTh MOHATUSIMHU: YCJIOBHasE BEPOSITHOCTb, HE3aBUCUMBIE
6.5 COOBITHS;, HAXOJAUTh BEPOSTHOCTH C IMOMOIIBIO MPaBUIa YMHOXKEHHUS, C
MOMOIIBIO JiepeBa CIy4aitHOTO OIBITA
6.6 [IpumeHsTh KOMOMHATOPHOE MPABHJIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSAMU: HCIBITAHHE, HE3aBUCUMBIE MCIIBITAHUS, CEPUS
6.7 UCIBITAHUH, yCIleX U HeyJauya; HaXOJIUTh BEPOATHOCTU COOBITUN B CEpUU
' HE3aBHCHUMBIX HCIIBITAHUNA /10 MEPBOTO YyCleXa, HAXOAUTh BEPOSTHOCTU
coOBITHII B cepyuH UCTIBITAaHUN bepHymnnu
6.8 OnepupoBaThb MNOHATUSIMU: CIlydyaliHas BEIWYMHA, paCHpeeeHUe
' BEPOSITHOCTEMH, AMarpaMma pacripeaencHus
11 KJIACC
Kon .
IIpoBepsiemble mpeAMEeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yJabTaTa
5 Teopust BeposATHOCTEN U CTaTUCTUKA
51 CpaBHMBAaTh  BEpOSTHOCTH  3HAYEHMH  CIydallHOW  BEIMYHMHBIIO

pacnupeaACIICHUIO UJIN C IOMOIIBIO AUarpamMm




OnepupoBaTb MOHATHEM MAaTEMAaTUYECKOTO OKHUIAHUS, TPUBOAUTH
IIPUMEPBI TOT0, KaK IPUMEHSAETCS MaTEMATUYECKOE 0)KMIaHUE CITyJaiiHOM

5.2 BCIIMYUHBI, HaxXoauThb MaTEMAaTHYICCKOC OXHnaaHue 110 AJaHHOMY
pacnpeeseHUI0

5.3 Nmets npencraBieHre 0 3aKOHE OOJIBIINX YHCETT

5.4 HNmets npencraBiieHre 0 HOPMaJIbHOM PaCIpECIICHUN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne gaHHBIX C TOMOIIBIO Tabmui u  auarpamm. CpenHee
apudmeTnueckoe, MeauaHa, HaWOOJbIIEe W HAWMCHBIEE 3HAYCHHS, pa3Max,
JUCTICPCHUS ¥ CTAHJIAPTHOE OTKIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CnyvaiiHple SKCHEpUMEHTHI (OMBITHI) U CilydaliHble COOBITHS. OJIeMEHTapHbIE
coObITusa (MCX0abl). BeposTHOCTH cCilydailHOTO COOBITHS. BIWM30CTh YacTOTHIM
BEPOSITHOCTH COOBITUH. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU
coObITHsIMU. BeposaTHOCTH COOBITHIA B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAaPHBIMU
COOBITHAMHU

6.3

Oneparuun  HajJ COOBITHSAMH: TIEpeceueHue, OOBEAMHEHUE, TPOTHUBOIOJIOKHBIC
coObITus. {uarpammsl Diinepa. @opmyia ciokeHus: BEposSTHOCTEN

6.4

VYcnoBHas  BEpOATHOCTb. YMHOXKEHHE BEpOSITHOCTEW. [lepeBo  ciydailHOTrO
skcriepuMenTa. dopmyna nmosHOM BeposiTHOCTH. HezaBrucrumMpbie cOOBITHS

6.5

Kombunaropnoe mpaBuno ymHoxeHus. IlepecranoBkn u (daktopuan. Ywmcio
couerannii. TpeyronpHuK [Tackans. @opmyna bunoma HeroToHa

6.6

bunapublii ciydaiiHBId ONBIT (MCTBITAaHWE), yCcHeX MW Heydada. HeszaBucumblie
ucnbiTanua. Cepusi HE3aBUCUMBIX HCHOBITAaHUN 110 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIbITaHul bepHyiin

6.7

Cnyuaiinas BennunHa. Pacnpenenenue BeposTHocTel. /lnarpamma pacrnpenesieHus.
[Ipumeps! pacnipeneneHuii, B TOM 4HCIie TeOMETpUIecKoen OMHOMHATILHOE

11 KIJACC

Kox

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUSA

TeOpI/IH BepOHTHOCTCﬁ Hn CTaTUCTHKA

5.1

UucnoBele XapaKTEPUCTHKU CIIy4alHbBIX BEJIMYMH: MaTE€MaTH4YECKOE OKHMJIAHUE,
JHCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHE. [IpumMepsl npuMEeHEeHNsT MaTEMaTHYECKOTO
O’KHJaHMs, B TOM YHCJIE B 33aJadax U3 MOBCEAHEBHOW >KM3HU. MaremaTHdeckoe
OKu/laHue OMHApHOMU ClydaiiHON BeTMUYMHBI. MaTeMaTH4eCcKOe 0KUJaHUE CYMMBbI
CIIydaiiHbIX BEJIMYMH. MaTeMaTH4eCKOe OKUJaHUE U TUCIIEPCHUSI TEOMETPHUUECKOTO
1 OMHOMMAJIBHOTO pacIpe/iesIeH

5.2

3akoH OOJBIIMX YHCET M €r0 poJib B HayKe, MpUpoJe U o0mecTBe. BEIOOpOUHBIN
METO]] UCCIIE0OBAHUN




5.3

IIpuMepsl  HeENpepsIBHBIX — ClydaWHbIX BeauyuH. [loHATHE O IIOTHOCTH
pacrpeniesieHus. 3aJady, IpUBOIAIINE K HOPMAIbHOMY pacrpenenenuto. [lonsarue
0 HOPMAJILHOM pacCIpeaeICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne MerogaMu JI0OKa3aTeNbCTB, aJTOPHUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
aKCHoOMa, Teopema, CJIEJCTBHE, CBOMCTBO, MPH3HAK, IOKa3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; TPUMEHATDH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE U MPOTUBOIMOJIONKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJB30BaTb MECTOJ MaTeMaTHYEeCKOU WHAYKIHH;
MIPOBOAWTE AOKa3aTCJIbHBIC PACCYXIACHUA TIIPpU PCIOCHHUM  3ajad,
1 OLICHUBATh  JIOTMYECKYID MPABUIBHOCTh  PACCYXICHHI; yMEHHUE
OIICpUPOBATH MOHATUAMH: MHOXECTBO, IMOJMHOXKCCTBO, OIICpallU Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Jyisi OMCaHHs PeabHBIX IPOIIECCOB U SBICHUH M NP PEIICHUH
3aJa4, B TOM 4YHCJIE€ U3 JPYruX Yy4eOHBIX TPEAMETOB; yMEHHE
OTIEPUPOBATH MOHATUAMHU: Tpad), CBIA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONKUCHIBATh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh INOHATHUAMH: HATYpaJIbHOC 4YHCJIO, LEJI0C YHCIIO,
CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, palOHAJIBHOC YHUCIIO,
HPppallMOHAJIbHOC YqHucCJio, MHOXCCTBa HaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX qucell; yMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMTMOHHBIMHA CHUCTCEMaMH CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYHCJICHHE 3HAYCHUM H Hp606pa3OBaHI/IH BLIpa)KeHPII’I Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH NOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIecKasi Iporpeccusi, FTeOMETpUIECcKas Mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ Te€OMETpHYecKass  IMpOTrpeccHus; yMEHHE  3aJaBaTh
MOCIIEIOBATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (POopMyIT;
YMEHME OIEPUPOBATH NOHSTUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIC YHCIIa, MOYJIb M apTYMEHT KOMILIEKCHOTO Yucia, hopma
3aMcHU KOMILJIEKCHBIX 4Hces (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCJIAMH; TPUBOJUTH TMPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX YHCEIN; OTIEpUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONPCACIINTCIIb MaTPHUILIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OIIPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHAIbHBIE,
MoKa3aTeabHble, CTENEHHbIE, JIorapu(pMHUUecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS ¥ HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUpPOBAThH
MOHATHSMH: TOXJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHEe, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHHE peuaTh YpaBHEHHS,
HEpPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaTh
YpaBHEHUs, HEPABEHCTBA M CHCTEMBI C TIapaMETPOM; HPHUMEHSATh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHUsS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIMS, YETHOCTH (QYHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HauOoblllee 1 HaMMEHbIIee 3HAYeHUs
(GyHKIIMHM Ha TPOMEXYTKE, HepepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas NpoU3BOAHAA (DYHKIIUU, TEOMETPUYECKUN U
(u3nueckuif CMBICI TMPOU3BOJTHON, MepBoOOpa3Has, OmpenaenEéHHbINH
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BENEHUS, YaCTHOTO U
KOMITO3UIIUN (PYHKIUNA, HAXOJAUTh YpaBHEHHE KacaTeNbHOU K rpaduky
(yYHKIMHM; yMEHHE HAXOAWTh MPOU3BOJIHBIC AIEMEHTAPHBIX (DYHKITHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOAHYIO ISl HUCCIEeNOBaHUS (DYHKIIHIA,
HaXOJWTh HAWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOUJICHOB C HMCIIOJIB30BAHHEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOJHYIO IS HAXOXKICHHS HAWITYy4dlIero
peuieHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHUYECKUX WU

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

moMoIIeio quddepeHInaTbHbIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHas
GbyHKIMs, KOMIO3UIMS (DYHKIMH, JWHEHHAs (YHKOWS, KBaapaTHYHAas
¢byHKIMS, panroHambHas byHKIHS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpOHTH TpaUKH W3YyYEHHBIX (PYHKIUI, BBIMOJHATH MPEOOpPa30BaHMUS
rpadukoB GYHKUMH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBHCHUMOCTEH, TIPH PEIICHUN 3a/1a4 M3 APYrUX YU4EeOHBIX MPEIMETOB M
3a7a4d U3 peasbHOM KHU3HH, BBIpAKaTh (JOPMYIIaMU 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; HCIIOJIb30BATh CBOWCTBA U rpaduku pyHKIMIA 115 pelIeHn st
ypaBHEHUH, HEpaBEHCTB W 3aJady C IapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOW IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHH M, HEPABEHCTB

U UX CUCTEM

YMeHne periaTh TEKCTOBBIE 3a7adud Pa3HBIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHL, JOJH U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPaBICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTEMBbl IO YCJIOBHIO 3aJayd, HCCIEAOBATh IMOJYYEHHOE pPELICHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTyallUd Ha S3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHbIE MOJEIU C MCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh NOHATUSIMU: cpeiHee apuMeTHYecKoe, MeInaHa,
HauboJIbIlIee M HAaUMEHbIIIee 3HAUCHUS, pa3Max, TUCTIEPCHSs], CTAaHapTHOE
OTKJIOHEHUE YUCIOBOTO Ha0Opa; yMeHUE M3BIIEKaTh, HHTEPIPETUPOBATH
uH(bOpMAaIIMIO, PECTABICHHYIO B TA0IUIAX, HA qUarpaMmax, rpadukax,
OTPAXKAIOILYIO CBOMCTBA peabHbIX MPOLIECCOB U SIBJICHUI; IPEICTABIIATh
UHGOPMAIIMI0O C TIOMOIIBIO TabNWIl H JAMarpaMM; HCCIEO0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHCIIe C MPUMEHEHHEeM TpadUuvecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; TpaUueCKH UCCIeA0BATh COBMECTHBIE
HaONMIOJIEHUsT C TIOMOIIBIO JWarpaMM pacCeMBaHWs W JIMHEHHOUN

perpeccuun




YMeHue OnepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYyYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HUCHOJb30BAHUEM TIpaUUeCKUX METOJIOB; MPUMEHSTH
(GopMyNBI CIOXKEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy MOJHOM
BEpOSATHOCTH, (hopMyiny bepHymm, komOuHAaTOpHBIE (PAKTHI U (HOPMYIIHI;
OLICHUBAaTh BEPOSITHOCTH PEAJIBHBIX COOBITUH; YMEHHE OIEpPUPOBAThH
HNOHSATUSIMU: CllydallHasi BEJIWYMHA, paCIpEesieHue BEpPOSTHOCTEM,
MaTeMaTHYeCKOe OXUAAHUE, AUCIEPCHUs] U CTaHJAPTHOE OTKIOHEHHE
ClIlydallHOM BEIMYMHBI, (QYHKUMM pacOpelesieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEleNeHUN Juis
pelIeHns 3a/la4; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIINX YHCET,
METO/bl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOJUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIUX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK; OmHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pEIICHUs 3a/1a4;
OLICHUBATb BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMM: TOYKa, MpsMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jy4y, BeIMYMHA Yyria, IUIOCKUN yrodi,
JNBYTPAHHBIA Yroj, TPEXTPaHHBIM YToj, CKpEIIMBAIOIIUECs MpsMBbIE,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIONIB30BaTh MPH
pellieHnn 3a7ad u3ydyeHHble (aKThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C TOMOIIbI T€OMETPUYECKUX TMOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYPBI, 00BEM (UTypHI,
MHOTOT'pPaHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHHUE MHOTOI'paHHHKA,
KyO, mapamienenunes], Npu3Ma, OUpamuaa, ¢urypa u HOBEPXHOCTb
BpallleHMs, LIMHAP, KOHYyC, wap, cdepa, miom@ns chepsl, MIOaIb
MOBEPXHOCTU TMHPaMMJIbI, NPHU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

OpsAMOYT'OJIbHOTO IMapajuiejiCnuIcaa, mupamMuabl, MIPHU3MbI, HUIWHIpPA,




KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUYECHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE IIapa, IUIOCKOCTD,
Kacatomasicsi chepbl, WIMHApPA, KOHYCa, yMEHHE CTPOUTH CEUYECHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPHUYECKHX (PHUTYpP, CAMOCTOSTEIHHO
(dbopMynHpOBaTh ONpEeNeHUS U3y4aeMbIX (HUTYp, BBIABHTATh THIOTE3bI
O CBOMCTBax W MpHU3HAKaX r€OMETPUYECKUX (PUryp, 000CHOBHIBATH HIIH
ONpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuo ¢GUryp Imo
pa3IMYHBIM TMpPU3HAKAM, BBINOJHATE HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

11

VYMenne OINCpHUpPOBATh TMOHATHUAMU: ABWKCHUC B IPOCTPAHCTBEC,
MapajuIeNIbHBIN TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOAOOHUS, MOJ0OHBIE (UIyphl; YMEHHE
pacrno3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HUCKYCCTBEC, ApPXUTCKTYPC, HCIIOJIb30BATh TI'€COMCTPUUCCKHUE OTHOIICHHA
MIPH PELIEHUH 3a]]a4; HAXOJUTh T€OMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI0Ta b, 00BEM) TIPH PELICHUHU 33/1a4 U3 IPYruX YUYCOHBIX MPEIMETOB H
W3 peaJlbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUYECKUE BETMUYUHBI
(mmvHa, yroJ, miomEanak, oO0BEM, IUIOIIAAb TOBEPXHOCTH), HCIOIB3YS
M3Y4YEeHHbIE (OpPMYJIbl U METOJbI, B TOM YHCIIE: IJIOUa/lb MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMmaab chepsl; 00bEM Kyoa,
IPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATH MMOHATHAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJILIpHOC IIPOU3BCACHHUE, BCKTOPHOC IPOU3BCACHUC, YIOJl MCKAY
BCKTOpaMU; YMCHUC HUCIIOJIB30BATb BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO
I PpeIICHUA TCOMECTPHUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOAAIIMI METOHd A peUiCHud 3aaavu;
INIOHUMAHHUEC 3HAUYUMOCTH MATCMATUKKU B H3YUCHUU IIPUPOJHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCliO3HABATb

MIPpOSABJIICHUC 3dKOHOB MATEMATUKKU B HCKYCCTBC, YMCHHC IIPUBOIAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4ECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbenblie u nensie uyncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE
12 Pammonanbupie  umcna. OOBIKHOBEHHBIE W JECATUYHBIE JAPOOH, TPOLIEHTEHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajIbHOU crenenu. JlelicTBus ¢ apupMeTHIECKUMHU
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ unensiM mnokaszareneMm. CTeneHb C pPaLMOHAIBHBIM MOKAa3aTEJEM.
. CBolicTBa CTEIEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHbIle YHCTa. ApUPMETHYECKHE OIepalud ¢ JIeUCTBUTEIHHBIMU
1.7 yucnamMu. [lpuOnmx€HHble BBIYMCICHMS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUMCICHHI
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX ypaBHeHUH. OnpeaenuTes MaTPUIIbI
3 OyHKIMH U TpaduKH




Oynknus, cmocoOwl 3amanus Gynkiuu. ['paduk Gyaknuu. B3anmaO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompenesneHUs] W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymm dyHkumu.
39 [IpoMexxyTkn 3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYyHKIWH.
' MakcuMymbl 1 MHUHHMYMBI (QyHKIHH. Hambosblnee W HaumMeHbIIee 3HAUYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi (GyHKIUS C HaTypalbHBIM M LENbIM IOKa3arteneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnTotel rpapukoB ¢yHkuuil. CBoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas 1 reomeTpudeckas mporpeccun. DopmMyna CII0KHBIX TPOIICHTOB
4 Havasa MaTeMaTH9IecKoro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOM3BOJHONM K HCCICNIOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HaMMEHbIIEro 3HaueHUs! GYyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



