MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIi Kypc « BeposiTHOCTb U CTaTUCTUKA» YIITYOJIEHHOTO YPOBHS SIBISIETCS
IPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJE€HHOTO
YPOBHS Ha YPOBHE CPEHEro o0Iero oopasoBanus. Y UeOHBIN Kypc MpeTHA3HAUCH
Ui (OPMUPOBAHUSA Y OOYYarOIIMXCS CTaTUCTHUYECKOM KYJIbTYphl M NMOHMMAHHUSA
pPOJIM TEOPUM BEPOSATHOCTEM KAaK MATEMaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIly4ailHbIX COOBITHIA, BEIUYHMH U mpoueccoB. [Ipu nu3yuennu kypca odoramaroTcs
IPEJCTaBICHU OOYYaIOIIUXCSl O METOJaxX HCCIEIOBaHMUsS HW3MEHUHMBOTO MHpA,
pa3BUBaeTCd NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYE€CKHX METOOB
MO3HAHUS KAK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHU.

Copepxanue y4eOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHWi,
MOJTyYEHHBIX MPU U3YYCHUU Kypca Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUM O CIyYaWHBIX BEIWYMHAX U B3aUMOCBA3AX MEXIY
HUMM Ha B@XXHBIX MPUMEpPaX, CHOKETbl KOTOPBIX IOYEPIIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y oOydaromuxcsi JOJKHO ¢pOpMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHYECKUX MOJEIISAX, UCIIOIb3YyEMBIX
JUIS OTTMCaHUS aHTPONIOMETPUUECKHX U IEMOTpapUUECKUX BEJIHMUNH, TOTPEIIHOCTEN
B Pa3IMYHBIE POJA U3MEPEHUSIX, IITUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUI U IIPOLIECCOB B OOLIECTBE. Y YeOHBIN
Kypc sBisieTcss 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOMMBIX CIIEIMATUCTaM HE TOJIbKO WHXEHEPHBIX CHEIMATBbHOCTEN, HO TaKKe
COLIMAJIBHBIX U NICUXOJOTMYECKUX, IOCKOJIBKY COBPEMEHHBIE OOILIECTBEHHBIE HAYKU
B 3HAYUTEJbHOM Mepe UCHOJb3YIOT anmnapaT aHajiu3a OOJbIIMX JAHHBIX.
[lenTpanbHy!0 4yacTh yuyeOHOro Kypca 3aHMMaeT O0OCYXkJIE€HHE 3aKOHa OOJIbLIMX
yucesl — (yHIAMEHTaJIbHOTO 3aKOHA MPUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dhopmanuzaiuio.

B coorBercTBUM C yKa3aHHBIMHU IEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT M CTaTUCTUKa» Ha YIiIyOJIEHHOM YPOBHE BBIJCIEHBI OCHOBHBIE
coziepkaresibubie TUHUM: «CiaydyaiiHble cOOBITHS U BepOSITHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKJIOUEHBI JIEMEHTHI TEOPUHU
rpa¢oB M TEOPUU MHOXKECTB, HEOOXOIUMBIE JJIsi TOJHOLEHHOTO OCBOEHUS
MaTepuaia JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKUX Y4eOHBIX
KYpCOB.

Copepxxanue muHuM «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Uit (pOopMUpPOBaHUS TPEACTABICHUN O paclpeAcsiCeHUH BEPOSITHOCTEH MEXIY
3HAYECHUSAMH CIIyYalHbIX BEJIMYMH. BaXkHy10 4acThb B 3TOM COAEPKATEINBHON JIMHUN
3aHUMAET HU3YYEHHE TIE€OMETPUYECKOr0 M OMHOMHUAIBHOIO paclpelesieHuid Hu



3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOTaMU — MOKA3aTEJIbHBIM U HOPMAJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIIy4YalHbBIMU  BEJIMYMHAMU U
pacrpe/ie/ieHUsIMM, aKIEHTUPYIOT BHUMAHUE OOYYaIOIIMXCS HAa OINUCAHUU WU
W3YYCHUU CITyYalHBIX SBIICHUNA C MOMOIIBIO HEMPEPBIBHBIX (PYyHKIMNA. OCHOBHOE
BHUMAaHUE YAEISAETCS 0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeaeICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTEIBHOE HM3yUYeHHE CBS3H
MEXKIy CIy4YalHbIMM BEIMYMHAMU W OIMCAHUE HJTOW CBS3M C TMOMOIIBIO
kod(pduleHTa KOppeNsSIIUd W €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIepKaHMs Pa3BUBAIOT TeMY «JrarpaMMbl paccerBaHUs», U3yYCHHYIO Ha YPOBHE
OCHOBHOT'O 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCS HA CBEJCHUS U3 KYypPCOB
anreOpbl U TeOMETPHH.

Emé oauH 27eMEHT  CcoJep)KaHWs, KOTOPBIM  MpeajiaracTtcs  Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEIOBATEIBLHOCTh CIyYallHBIX HE3aBUCHUMBIX
COOBITHI, HACTYIAIOIIUX B €IUHUIYY BpeMeHU. O3HAKOMJIEHHE C PaclpeaeiCHUEM
BEPOSITHOCTEH KOJMYECTBA TAaKUX COOBITUH HOCHUT Pa3BUBAIOIIMKN XapakTep u
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYMAIOIIUX Ha yuyeOHbIE
CIEUUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, TCUXOJOTHEH U
yIpaBJICHUEM.

Ha u3yuenue yueO6HOro Kypca « BeposiTHOCTh ¥ CTaTUCTUKA» Ha YTyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hepeno), B 11 knacce
— 34 yaca (1 gac B HefeIIO).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

['pad, csa3ubIi rpad, myTH B rpade: mukisl U nenu. CteneHs (BaIGHTHOCTH)
BepinHbL. ['padsl Ha iockocTu. JlepeBbsi.

Cry4aitHble SKCTIEPUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (Mcxojbl). BeposTHOCTH ciydailHOrO coObITHs. Biau3ocTh 4acToThl U
BEpOATHOCTU COOBITUI. CydalfHbIE OTBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Hajl COOBITUSIMU: TIEpeceYeHue, 00beAMHEHNE, MPOTUBOIOI0KHBIC
coObITHs. JJnarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

VYcioBHasg BEPOSITHOCTh. YMHOXEHHE BEPOSATHOCTEW. JlepeBO cCiy4arlHOro
akcriepuMenTa. @opmyiia noinHou BeposTHocTH. Dopmyna balieca. HeszaBucrumeble
COOBITHSI.

bunapHbIil ciydaliHbIi ONBIT (MCIIBITAHUE), yCIIEX M Heynada. HesaBucumsie
ucnbiTanusd. Cepus HE3aBUCUMBIX MCIBITAHUM 0 NEepBOro ycmnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranuit. Tpeyrompamk [lackans. ®@opmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX HcTibITanui bepaynu. CinydaitHbli BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas  BenuuuHa. Pacnpepenenue  BepostHocTed.  [Imarpamma
pactpenenenus. Onepanuu HaJ ClydyallHbIMM BeauuMHaMu. buHapHas ciiydyaiiHas
BennunHa. l[lpumepsl pacnpenelieHWil, B TOM YHCIE€ TE€OMETPHUYECKOE U
OMHOMHAIILHOE.

CoBMmecTHOE pacOpenesieHHe JIByX CilydalHbIX BenuuyuH. HesaBucumbie
CIIy4YallHblE BEJIMYUHBL.MAaTeMaTU4eCKOE€ OXKHAAHWUE CIIyYalhHOW BEJIIMYHUHBI
(pacnpenenenusi). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUAAHUS
(cTtpaxoBaHmWe, JoTepes). MaTemMaTHYeCKOe OXHUAaHUE OWHAPHON CIydailHOU
BEJIMYMHBI. MaTeMaTuueckoe OXKHWJAHHE CYMMbl CJIy4YaillHbIX  BEJIUYUH.
MaremaTtudeckoe 0kuaHue TEOMETPUIECKOTO U OMHOMUAJIBHOTO paclpeieIeHUM.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIIyHYallHOM  BEJIIMYMHBI
(pactipenenenus). Jucnepcust OuHapHO# ciaydailHON BeUYMHBI. MaTeMaTH4ecKoe
O’KHMJIAHUE MPOU3BEJCHHUS U JUCTIEPCUS CYMMBbI HE3aBUCUMBIX CITyYailHBIX BEJINYHUH.
Hucnepcust U CTaHJAPTHOE OTKJIOHEHHE OWHOMHAJIBHOTO PpacHpeIesICHHUs.
Jucnepcus v CTaHIapTHOE OTKJIOHEHUE TEOMETPUYECKOTO PACTIPEAECIICHHUS.

11 KJIACC

HepaBenctBo YeobniméBa. Teopema Uebniména. Teopema bepuymmm. 3akoH
OonpmMX  4yucen.  BeIOOpouHBIE  MeTOJ — uccieAoBaHM.  BeiOOpouHble



xapakTepucTuk. OeHUBaHHE BEPOSTHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpoCTENIIMX TUITOTE3 C IIOMOIIBIO U3YYEHHBIX PaCIpeIeIICHUN.

HenpepsiBHble ciyyalinble BenuyuHbl. [lpumepsl. DyHKUMSA ILIOTHOCTH
BEPOSAATHOCTU pacmupenesicHus. PaBHOMepHOe pacnpeneneHue M €ro CBOWCTBA.
3ajayu, TpUBOISIINE K NTOKA3aTeIbHOMY paclpeeieHuo. 3aaaun, MPUBOISAIINE K
HOPMAaJIbHOMY pacrpeneneHuto. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeJIbHOTO pacnpeeneHus, GyHKIUsS MIIOTHOCTH BEPOSTHOCTH HOPMaIbHOTO
pacupenenenus. @yHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEICIICHUS.

ITocaenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBUCHMBIX  COOBITHH. 3ajauwu,
IIPUBOJAIIME K pacupenenennto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koaddumnment nuHendHON
koppensiiud.  CoBMecTHble  HAOMIOACHUS  JIBYX  BEJIWYMH. BbIOOpOUHBIN
kod(pbunmeHT Koppensiuu. Paznuune Mexay JTUHEHMHOW CBS3BIO M MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOl HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTHUKA» (YTJIYBJEHHBIA YPOBEHD) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMAaTUYECKHUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYD
IPaXKJIAHCKOTO  oOmiectBa  (BBIOOPBI,  ONpPOCHI U JIpyroe), yMEHHUe
B3aHUMOJICMCTBOBAaTh C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUHU C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHWKH, EHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B ITOCTPOEHUE YCTOMYUBOTO Oy IyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs AICTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PEIICHHH, PACCYKIECHUHN, BOCIIPUUMYUBOCTH K
MAaTEMAaTHYECKUM aClEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3MYeCKOro BOCIIUTAHMS

chOpPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUA B
WHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUH U
OT/IIbIXa, peryispHas ¢u3nuecKkass aKTHBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTHIO;

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATLHON  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccudn W peanu3oBbIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTreMaTHM4ecKoMy  OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 HAa TPOTSHKEHWHM BCEH JKM3HHM, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH PAKTUUECKUX 3a/1a4 MaTeMAaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKOTr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYphbl, TOHHMAHHUE BIIUSHUS
COIIMAJIbBHO-2KOHOMHYECKHUX IPOIIECCOB Ha COCTOSIHHUE MPHUPOIHON M COLMATbHOM
Cpepl, 0CO3HaHHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM, OpUeHTAIUS
Ha IIPUMCHECHHE MaTEMAaTHYECKUX 3HAHUN IS penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenpl, IJIAaHUPOBAHUE IIOCTYNIKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0OIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTeMaTHIECKOM
HayKH Kak chepbl 4eJIOBEUECKOM JAeATEILHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL pa3BUTHS IUBUIN3AIINY, OBJIAJICHUE SI3BIKOM MaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJbTYpPOU KakK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYLIECTBIIATH MIPOECKTHYIO
1 UCCJIEA0BATENbCKYIO AEATCIbHOCTh MHANBUAYaTbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbIe Jlornuyeckue aeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MATEMaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXIy MOHATHSAMH, (POpMyIUpOBaTh
OnpeieNIeHUsI TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (HOpMyIHUpoBaTH ©  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EANHUYHBIC, YACTHBIE M OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUUS
B (¢akTaxX, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUHIA;

JleNlaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYECHUH IO aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEJIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBaTh apryMEHTAIIUIO, PUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BApHUAHTOB PEIICHHMS, BRIOMPATh HanOO0JIee MOAXO AN ¢ YIETOM CaMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibcKue JeHCTBHUA:



MCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUeCKOTo 0ObEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBJICHUSIMU, TTPOLIECCAMH,

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJIIOJICHMS, UCCIEIOBAaHUS, OLICHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIECHMUI;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKKE BBIABUIATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaumeii:

BBISBJISITh JAeUUIUTH MHPOpPMAIIMU, NAHHBIX, HEOOXOIUMBIX NJii OTBETA HA
BOIIPOC U I pEUICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHGOPMALINIO PA3IMYHBIX BUIOB U (hOpM
IIPE/ICTaBIICHNUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJICTABIATh €€ B pPa3IMYHbIX (PopMax,
WJUTIOCTPUPOBATH TpaUUueCcKH;

OLICHUBATH HaJIEKHOCTh uHbOopMaIuu o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE 1eicTBUSA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJICHHS B COOTBETCTBUU C YCIOBUSIMH U
eI IMHu 06III€HI/I$[, SICHO, TOYHO, I'PAaMOTHO BbIPAKATH CBOIO TOYKY 3peHI/I$I B YCTHBIX
U TIHUCBMCHHBIX TEKCTAaX, AdaBaThb MNOJACHCHHA II0 XOI[y peI_HCHI/ISI 3agadu,
KOMMCHTHPOBATDH HOJ'Iy‘-IeHHHﬁ pGBYJIBTaT;

B XOJIe¢ OOCYXXJICHHS 3a/JiaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMHI,
HpO6JI€MBI, pemaeMoﬁ 3aJa4d, BBICKA3bIBaTh HWACHU, HAILCJICHHBIC Ha IIOUCK
pCI_HCHI/IH, COIIOCTABJISITH CBOU CY)KI[GHI/IH C Cy)KI[eHI/IHMI/I I[pyrI/IX yqaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyJIHMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

NpCaACTAaBJATL PC3YJIbTAThl PCHICHUA 3aJa4H, SKCIICPUMCHTA, UCCICIO0OBAHUA,
MIPOEKTa, CaMOCTOSATEIILHO BBIOMpaTh (OpMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1ayH, BRIOUPATh CIIOCOO PEIICHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, S)MOLUMOHAJbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedJeKcHuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crioco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa perieHUs
MaTeMaTUYeCKOM 3a/1auu;

MpEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUSIM, OOBSCHATD PUUUHBI
JIOCTUKEHUS WJIM HEJOCTUKEHUS PE3yJbTaTOB JEATCIIbHOCTH, HAXOUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITeJILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl MpU pelleHuH Y4YeOHbIX 3a7ad, MNPUHUMATh 1edb COBMECTHOMU
JIeATEeNIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM palOoThl, pacmnpenessiTh
BUJIBI pa0OOT, IOrOBAPUBATHCS, 00CYXIAaTh MPOIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNMOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPIAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI, OLICHUBATh KAa4€CTBO CBOETO BKJIaJa
B O0mMH TPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM  y4YaCTHUKaMU
B3aUMOJICCTBHUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyaromuiics HayquTCs:

CBOOOJIHO OIEpUPOBATH MOHATHAMU: Tpad, TIoCKuUi Tpad, CBI3HBINA Tpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JCPEBO CIy4alHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: CIYYalHBIA SKCIEPUMEHT (OTBIT),
clly4ailHoe COOBITHE, dJIEMEHTAPHOE CIy4ailHOe COObITHE (RJIIEMEHTApHBIN HMCXO)
CIIy4ailHOTO  OTBITA4, HAXOJWTh BEPOSITHOCTH COOBITHH B  OMNBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHIIMU;

HAXOJUTh U (POPMYIHPOBATH COOBITHS: MEepecedeHue, O0beAMHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOJIb30BAaTh JAHArPAMMBI
Diinepa, KOOPAUHATHYIO TIPSIMYIO IS PEUICHHs 3a/ad, MOJb30BaThCs GOpMyIIoi
CJIOEHUSI BEPOSITHOCTEN /ISl BEPOATHOCTEHN JABYX U TPEX CIIyYalHBIX COOBITUH;



OIEPUPOBATH ITOHATHUIMU: YCIOBHASI BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBbIE  COOBITUS, JIEPEBO  CIyYallHOrO  JKCIEPUMEHTa, HAaXOJIUTh
BEPOSITHOCTA COOBITUI C TMOMOINIbIO IMpaBUjiia YMHOXKEHHUS, JIepeBa CIy4yalHOTO
OMbITa, HMCHIOJB30BaTh (OpMyNy IMOJHOW BeposTHOCTH, (hopmyiy baiieca mnpu
pellleHnu 3a/ay, OMPEIeNATh HE3aBUCUMOCTb COOBITHUA MO QopMyle U IO
OpraHU3alUU CIIy4aHOT O SKCIIEPUMEHTA;

OPUMEHATh H3y4YeHHble KOMOWHATOpHBIE (OPMYJIBI ISl TEPEYUCIICHUS
AJIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 [0 TEOPHUH BEPOSTHOCTEM;

CBOOOJHO  ONEpUPOBATH MOHATHSAMHU: OWHAPHBIA  CIy4YalHBIA  OIBIT
(ucnblTaHuE), ycliex W HeyJadya, HE3aBUCHMbIEC HUCIBITAHUS, CEpUs HCIIBITAaHUM,
HaXOJUTh BEPOATHOCTH COOBITHI: B CEpUU UCTIBITAHUI 1O IEPBOIO yCIleXa, B CEpUU
UCTIBITaHUI BepHyIun, B OnbITe, CBSI3aHHOM CO CIy4ailHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTH;

cBOOOJIHO OIEpHPOBaTh MOHATUSAMU: CIy4yailHas BEJIWYMHA, pacpeesieHne
BEPOATHOCTEW, JuarpaMMa pacmpeleneHus, OuHapHas ciydailHas BeJIU4YMHa,
reOMETPUYECKOE, ONHOMHUAIBLHOE PACTIPEAEIICHUE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHPEEICHUS JBYX CIy4YalHBIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXIO0M BEIWYUHBI, OINPEICICHUS
HE3aBUCHMOCTH  CIy4YaillHbIX  BEJIUYMH;CBOOOJHO  OMNEpUPOBATH  IOHATHEM
MaTeMaTHUYECKOTO 0XKMJIaHUS CIy4yailHOW BEIMYMHBI (paclpeaeseHus ), IPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOIO OKHUJIAHWS IIPpU PEUIEHUWH 3a7a4, BBIYUCIATH
MaTEeMaTUYECKOe 0KUIaHNEe OMHOMHAIIBHOTO U T€OMETPUUECKOr0 paclpeieeHU;
CBOOOJIHO OIEpPUpPOBaTh MOHATUSAMHU: AMCIEPCHUS, CTAHJAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, IIPUMEHATh CBOMCTBA IUCIEPCUU CIIyYaWHOW BEJIIMYMUHBI
(pacnpeneneHus) NpU PELICHUU 3a4ad, BBIYMCIATH IJUCIEPCUI0 U CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOT'O pacipeieICHU .

K konmy 11 kiacca oGyyaroniuiicss HAyquTCs:

BBIUMCIISTh BHIOOPOYHBIE XapPAKTEPUCTUKU 1O JTaHHOM BBHIOOPKE U OLIEHHWBATH
XapaKTePUCTHKU TEHEPAJbHOM COBOKYMHOCTH JaHHBIX IO  BBIOOPOYHBIM
xapakrepuctukaMm. OLEHUBATh BEPOSTHOCTU COOBITUI U MPOBEPTHh MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, NIOJIb3YSCh N3YYEHHBIMHU PACIIPEACIICHUSIMU;

NPUBOAUTH  TNPUMEPHI  3a4ad, [PUBOJAIIMX K  IOKAa3aTeIbHOMY
paclpeneneHuro, 3a1ad, MOPUBOAALIIMX K HOPMAJIbHOMY  PaCIpEiesIeHUIO.
OmnepupoBaTh NOHATUAMU: (PYHKLHUS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO
pacnpeneneHusi, PyHKIUS MJIOTHOCTU BEPOSATHOCTH HOPMAJILHOTO pacIpeiesieHus,
(GyHKUMS TUIOTHOCTM W CBOMCTBA HOPMAJIBHOTO PAaCHpeesICHUS ;ONPEEISTh
KOA(PGUIIUEHT TUHEHHON KOPPENSILINY, BBIOOPOUHBIN KOIPPHUIIUEHT KOPPEIISAIIH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne i/m Konrpoabnusie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 DneMeHTHI Teopuu rpados 3
) CnyuaiiHble OTBITHI, CIIy4aiiHbIe COOBITUS U 3
BEPOSTHOCTH COOBITUI
Onepanuu Hax MHOKECTBAMU U
3 coOpITUAMHU. CI0KE€HUE U YMHOKEHUE 5
BEPOATHOCTEMN. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepuu nociie10BaTeNbHbIX UCTIBITAHUI.
5 Wcnbitanus bepuynnu. CiaydaiHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTHU
6 CiyyaliHble BEJIMYMHBI M PACIPEICIICHUS 14 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0



11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3/ie/ioB U TeM (un¢posbie)
Ne i/m Kontpoabnsie IIpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
3aKoH OOJBIIMX YUCET
2 DneMEeHThI MAaTeMaTHYECKON CTaTUCTHKHU 6
HenpepsiBHBIE CclydaliHbIE BETUYMHBI
(pacnpenenenus), moka3aTeabHOE U 4
HOPMAJIBHOE PaCHpeIeIeHus
4 Pacnpenenenue Ilyaccona
CBsi3p MEX]y CITydyallHBIMU BETUYMHAMU
6 O060061IeHre 1 cucTeMaTu3alus 3HaHu | 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

I'pad, cBsA3HBIM rpad, npencraBieHne
3aJ1a4¥ ¢ TOMOIIBIO Tpada

CreneHsb (BaJIeHTHOCTb) BepuIMHBL. [1yTh B
rpade. Llenu u uKmib

I'padsr Ha mockocTH. [epeBo
CIIy4aifHOTO PKCIIEpUMEHTA

CrnyualiHble SKCIEPUMEHTHI (ONBITHI) U
Clly4aiiHble COOBITHS. DJIeMEHTapHbIE
COOBITHUS (MCXOTBI)

BeposiTHOCTB ciiyuyaiiHOTO COOBITHS.
BeposiTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHAMHU

BeposiTHOCTB citydaifHOTO COOBITHS.
BeposiTHOCTH COOBITH B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHAMU

[Tepeceuenue, 00beTMHEHIE MHOXKECTB U
COOBITHI, TIPOTHUBOIIOIOXKHBIC COOBITHS.
dopmyJia CI0KEHUS BEPOSITHOCTEN

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

JlaTa
U3yYeHUsS

JJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [IOK
https://m.edsoo.ru/25¢6d12b

bu6nuoreka [JOK
https://m.edsoo.ru/dd00738d

bubmunorexa LIOK
https://m.edso0.ru/98645f6¢

bu6mmoreka [JOK
https://m.edsoo.ru/7¢9033a8

bubmuoreka [JOK
https://m.edsoo.ru/347¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

VYcioBHas BEpOATHOCTb. Y MHOKEHUE

bu6mmoreka [JOK

bepnymum

8 . @ i
BEPOATHOCTEH. TOOpMYyIa yCIOBHON https://m.edsoo.ru/64d75244
BEPOSTHOCTH
YcnoBHast BEpOSTHOCTh. Y MHOXKEHHUE
9 BepoaTHOCTEN. DopMyJia yCIOBHOM bubmmorexa [IOK
P - PopMyTa y https://m.edsoo.ru/5e8fa94a
BEPOSITHOCTH
10 dopMyiia MOJTHON BEPOSATHOCTH bubmorexa [IOK
pMy P https://m.edsoo.ru/221c622b
. bu6 OK
11 dopmyna baiieca. HezaBucumsbie coObITHS mommoreka [
https://m.edsoo.ru/ccl0cle2
12 KomOunaTopHOE MpaBHiio yMHOXKEHUSI. bubmumorexa [IOK
[TepectanoBku u pakTopuan https://m.edso0.ru/3057365d
bubmuoreka [IOK
13 Uucno coueranuid. Tpeyro [Tackan
e HCTAHIH. L PeYrONBHIK e https://m.edsoo.ru/9a408d25
bubmuoreka [JOK
14 o 0 H
OPMYyJla DHHOMa HLIOTOHA https://m.edsoo.ru/ble76d3a
Kontponsnas padora Nel: "I'padsr,
P P pad bubmuoreka [IOK
15 BEPOATHOCTH, MHOYKECTBA,
" https://m.edsoo.ru/47tb6b1 1
KOMOWHATOpHKA
bunapHBI CiTy4alHBII OIBIT
WCIIBITAaHUE), YCIIEX U Hey1ava.
( )y YA bubmuoreka [JOK
16 HeszaBucumblie ucnbitanus. Cepust
. https://m.edsoo.ru/1594 1bec
HE3aBHCHUMBIX UCIIBITAHUN 0 IEPBOTO
ycrexa
17 Cepuist HE3aBUCHUMBIX HUCTIBITAHUN JI0 bubnmoreka [JOK
IIEPBOTO ycIiexa https://m.edsoo.ru/a9ec13c8
18 Cepust HE3aBUCUMBIX MCIIBITAHUM bu6nuorexa LIOK

https://m.edsoo.ru/e3dd5ac9



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9

19 Cry4aifHplil BHIOOP M3 KOHEUHOM bubmmoreka [JOK
COBOKYITHOCTH https://m.edsoo.1u/29dc6cb9
20 [IpakTryeckas paboTa ¢ UCIOIB30BAHUEM bubnuorexa LIOK
ANIEKTPOHHBIX TAOJIUIT https://m.eds00.1ru/2270ct70
Cnyuaiinas BennuuHa. Pacnpenenenue
21 BeposTHOCTeH. uarpamma bubmmotera [JOK
p ’ p https://m.edsoo.ru/d58ce6dl
pacrpeaeneHus
Onepanuu HaJ CIIy4ailHBIMU BEJIMYMHAMH.
22 IIpumepsl pacupenenenuii. bunapaas bubmmorexa TIOK
P up pactip ’ P https://m.edsoo.ru/7904dfb0
CllyyaiiHasi BeTMYMHA
3 I'eomerpuueckoe pacnpenenaeHue. bubmmnorexa [JOK
buHomuaneHOE pacnpeneneHme https://m.edsoo.ru/fa47998f
MaremaTryecKoe OKHUIAHUE CIYYANHON
24 Bean4uHbl. COBMECTHOE paclpe/ieieHre brommoreia LIOK
o pactip https://m.edsoo.ru/2e1f2368
JBYX CIIy4alHbIX BEJIUYHH
HesaBucumeble ciiyyaliHble BEJIMYKHBI.
25 CBoiicTBa MaTEMaTUUYECKOTO OKUJIAHUS. bu6nmnoreka [JOK
Marematuueckoe 0>kuaHue OUHAPHOM https://m.edsoo.ru/e9572a68
CIIy4allHOU BEJIMYHHBI
Marematuueckoe 0XKUIaHue
26 TE€OMETPUUYECKOTO 1 OWHOMHATILHOTO Bubmmorexa [IOK
P . https://m.edsoo.ru/f4al5al4
pacrpeaeneHui
27 Jucnepcus v cTaHIAPTHOE OTKIIOHEHUE bubmmorexa TIOK
P P https://m.edsoo.ru/639be9aa
73 Jlucnepcust OMHApHOM CITy4aitHOM bu6muoreka [IOK

BeanunHbL. CBOICTBA AUCTICPCHUHU

https://m.edsoo.ru/6dc7{f39



https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

Marematnyeckoe OXXKHUIaHue

bu6mmoreka [JOK

29 1
TpOU3BEACHIA 1 HHC?CPCHH CYMMBI https://m.edsoo.ru/51b7ed5f
HE3aBUCUMBIX CITyYalHBIX BEJIMYHH
Jucnepcust OMHOMHAJIBHOTO
30 acripenencHus. [Ipaktnaeckas padora ¢ 1 bubmmorexa [IOK
pactipest P P https://m.edsoo.ru/c2757¢cc3
HCIIOJIb30BaHUEM 3JIEKTPOHHBIX TAOJIHUIL
Jlucniepcusi U CTaHIapTHOE OTKIIOHEHUE
31 FEOMETPUYECKOr0 PaCIpEHCICHU. . 1 bu6nuoreka [JOK
[TpakTudeckast paboTa ¢ UCIOJIb30BAHUEM https://m.eds00.1ru/91e08061
AJIEKTPOHHBIX TaOJHUIL
bu6mmorexa [JOK
32 06006 5 1
OOIIIEHUE U CUCTeMaTH3alrs 3HaHU I hits://m.cdsoo.r/Saff05F
KonTponbras padorta No2: "Ucnbitanus
33 bepnymmu. CnydaliHble BETUIUHBI 1 1 bubmorexa HOK
Py - https://m_edsoo.ru/0f4d3cd7
pacrpeeneHus
bub6mmoreka [JOK
34 06006 i 1
00l1IIeHre U CUCTEMAaTH3aIlis 3HAHUI hitps://m.edsoo.rw/e01a3ded
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34


https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4

11 KITACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uupposeie

Tema ypoka Konrpoabubsie IIpakTHyeckue
n/n Bcero u3ydeHus: oOpa3zoBaTe/bHbIC

padoThI padoThI pecypesr

HepasenctBo YeOnimena. Teopema

YeoOnimera. Teopema bepuysui. 3akon 1
OOJBIIINX YUCE

HepasenctBo YeoOnimena. Teopema

2 Yeonimera. Teopema bepnysuu. 3akon 1
OOJBIINX YUCEI

Hepasenctso YebOnimena. Teopema

Yeorpimena. Teopema beprysum. 3akoH 1
OOMBIINX YUCEI

4 Br100opouHbIif METO CCIIEI0BAaHUIM 1
[TpakTrueckas pabota c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

['eHepanbHas COBOKYIHOCTb U
ciyuaiiHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMHU XapPAKTEPUCTUKAMHU.
OneHka cpeJHero U Jucnepcun
reHEpaJIbHON COBOKYITHOCTH C IIOMOILBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepaiibHasi COBOKYIIHOCTb U
ciydaiiHasi BBIOOpKa. 3HaKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OrneHka cpeJHero U Jucnepcun



re€HEpaIbHOM COBOKYITHOCTH C TTOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK
OneHnBaHNE BEPOSTHOCTEN COOBITHI TIO

BBIOOpKE

Cratuctuueckas runoresa. [Iposepka
IIPOCTEHMIINX TUIIOTE3 C TOMOIIBIO
CBOMCTB U3YUYEHHBIX paCIpeacICHUN

10

11

12

13

14

Cratuctuueckas runoresa. [IpoBepka
MPOCTEUILINX TUIIOTE3 C MOMOILBIO
CBOICTB M3yUYEHHBIX pacIpelelIeHH

[IpakTuueckas padoTa ¢
UCIIOJIb30BAHUEM AJICKTPOHHBIX TAOIHI

IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX
Besn4yuH. OyHKIUA IUIOTHOCTH
BEPOATHOCTH

PaBHOoMepHOe pacnpenenenue. [Ipumepsl
3a/1a4, IPUBOJALLUX K ITI0KA3aTEIILHOMY U
K HOPMaJIbHOMY PacipeneIeHusIM
@DyHKIHA TIOTHOCTH BEPOSITHOCTH
[I0Ka3aTEeJIBHOTO pacCIpeeIICHUs

15

16

17

@OyHKIMS MIIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOI'O paclpeaeaeHus

ITocnenoBaTeabHOCTh OJJMHOUHBIX
He3aBUCHUMBIX coObITHi. [Tpumep 3anaun,
MIPUBOJIAIIEH K pacipeeICHUIO
ITyaccona

[TpakTuyeckas pabora c
WCITOJIb30BAHUEM AJICKTPOHHBIX TaOJIHUIL



KoBapuanus 1ByxX citydyallHbIX BEJIMYMH.

18 Koaddurment xoppensaiuun

19 CoBMecTHBIC HAOIIOIEHUS IBYX BEJIMYUH

20 Br16opounsIii ko durmeHt
KOppeJsLuu

21 Pasznuune Mexx 1y JIMHEWHOH CBA3BIO U
MIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 JIuneitnas perpeccus

3 [TpakTiueckas pabota ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX TaOIHUIY
[IpencraBieHure JaHHBIX C TOMOIIBIO

24 TaOIHI] ¥ TUarpaMm, ONrucaTeIbHas
CTaTUCTHKA

25 OnbITH ¢ PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU

26 Brruucnenue BeposTHOCTENH COOBITHH C
npuUMeHeHrneM GhopMyIl
Brruucnenue BeposaTHOCTEH COOBITHH C

7 MIpUMEHEHNUEM TPaPUIECKUX METOJIOB:
KOOpPJMHATHAsS MpsAMasi, 1€pEBO,
auarpamma Jiepa

28 CrnyuaiiHble BEJIMUMHBI U PACIIPENETICHUS

29 MaremaTuyecKoe OKUIAHUE CITyYaHON
BEJIMYUHBI

30 MaremaTuyecKkoe O)KUIAHUE CITyYalHON
BEJINYUHBI

31 Kontponbhas pabota: "BeposiTHOCTb U

cTaTUCTHKA"



Brruncnenue BeposiTHOCTEN COOBITHH C
32 pUMEeHEeHHeM GopMyIl U rpapuyecKux
METOJI0B

Brrauciienue BeposiTHOCTEH cOOBITHI ©
33 npuMeHeHneM GopMy1 U TpadpuiIecKux
METOJI0B

CrnyuaiiHble BEIMUUHBI U
34 pacnpenenenus. Maremaruyeckoe
0’KMJIaHHUE CIIy4YalHON BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOr0
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpeHero 001ero odpa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA
UuTtath ¥ CTPOUTDH TAONHUIIBI U AHATPAMMBI

OnepupoBarh MOHATHSIMH: CpelHee apudmeTuyeckoe, MeIHaHa,
HauOoJiblllee, HAUMEHbIIEE 3HAYEHUE, pa3MaxX MacCUBa YHCIIOBBIX JTAHHBIX

OnepupoBath MOHATHIME: CITy4alHBIA YKCIIEPUMEHT (OIIBIT) U CITydaiiHOE
coOBITHE, 3JEMEHTapHOE COOBITHE (PIIEMEHTApHBIN HCXOJ) CIy4ailHOTO
ONbITa; HAXOJUTh BEPOSATHOCTH B ONBITAX C PaBHOBO3MOKHBIMHU
CITy4allHBIMHU COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSTHOCTH COOBITUIA
B U3YUYEHHBIX CIIyYalHBIX IKCIIEPUMEHTAX

Haxonute u ¢opmyiaupoBaTth COOBITHS: INEpecedyeHUue M OO0bEIUMHEHUE
JTAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE ITAaHHOMY COOBITHIO;
MOJIb30BAaTbCs  AMarpamMmamMu  Diepa U QOpPMYNIOH  CIOXKEHHA
BEPOSATHOCTEN MPU PEIICHUU 3a1a4

OnepupoBaTb TNOHATHUSAMHU: YCJIOBHas BEPOSTHOCTb, HE3aBUCHUMBbIE

CO6BITI/I$I; HaxXoauTb BCPOATHOCTHU C IMOMOIIBIO IIpaBUJIa YMHOXKCHHA, C
IIOMOIIBIO ACPCBA CHy‘I&fIHOFO OIIbITa

6.6

6.7

6.8

HpI/IMeHHTB KOM6I/IHaTOpHOG IMpaBUJIO YMHOXCHHUA ITPHU PCHICHHUH 3a1a4

OnepupoBaTh MOHATHSIMU: UCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpUs
WCTIBITAHNH, yCTIeX U HEyJaua; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUH
HE3aBHCHMBIX MCIBITAHWM 10 IEPBOrO YCIEXa, HaXOAUTh BEPOATHOCTH
COOBITUI B C€pUU UCTIBITaHUN bepHynn

OnepupoBaTb NOHATHUAMHU: CllydailHas BEJIMYMHA, PpaACIpEIEICHHUE
BEPOATHOCTEH, JUarpaMma pacipeaeIcHus

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJabTara

5

5.1

IIpoBepsiembie MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHUBaTh  BEPOATHOCTH  3HAYCHUH  CIyYallHOM  BEJIWYUHBINO
pacrpeiesIeHuIO WIH € MTOMOIIbIO AUarpaMm



5.2

53
54

OnepupoBaTh MOHATHEM MAaTEMaTHYECKOrO OXHUJAHUS, I[PUBOAUTH
IIPUMEPBI TOT0, KaK IPUMEHSIETCA MaTEMaTHUECKOE O’KUAAHUE CIyYaiHOM
BEJIMYMHBI, HAXOAUTh MaTEeMaTHYeCKOe OXHJaHWE 1O JaHHOMY
pacnpeesIeHUI0

HmeTsb npeacTaBieHue o 3aKoHe OOJIbIINX YUCET

NmeTh IpeaAcCTaBJICHUC O HOPpMAJIbHOM PACIIPCACICHHNN



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Teopust BEpOATHOCTEHN U CTATUCTHKA

[IpenacraBneHre MaHHBIX C TMOMONIbI0 Tabmui u  jguarpamm. CpeaHee
apudmernyeckoe, MenuaHa, HauOoNbIIee W HaWMEHBIIEe 3HAYCHUS, pa3Max,
JTUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cry4aifHple SKCIIEpUMEHTHI (OIBITBI) W CIIy4allHbIE COOBITHUS. OJIEMEHTApHBIE
coObiTus (Mcxoxabl). BepositTHOCTh cimyuyaiiHOrOo cOOBITHS. BIU30CTh YacTOTHIM
BEPOATHOCTH cOOBITUH. Ciy4aiifHble OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
coObITUSIMH. BepoATHOCTH COOBITHI B OMBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
COOBITHSIMH

Omnepanu Hajg COOBITUSAMHU: TepecedyeHue, OObEIUHEHUE, MPOTUBOMOIOXKHbIE
coObITus. Jlmarpammel Diinepa. @opmyia CI0OKEHUS BEPOSTHOCTEH

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHME BEpOSTHOCTEH. [lepeBo  ciryyallHOro
skcniepuMmenTa. dopmysia moyiHON BeposiTHOCTH. HesaBrucumMbie coOBITHS
KombOunaropuoe mpaBmwio ymHoxkeHHs. llepectaHoBku u Qaktopuan. Ywucno
coueranuil. Tpeyronsuuk Ilackans. @opmysna 6uaoma Herotona

bunapHplii ciy4aliHpli ONBIT (MCHBITAHHME), ycHeXx M Heynada. HesaBucumsble
ucnblTaHus. Cepust HE3aBUCHMBIX HCIBITaHMH 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITaHUN bepHym

Cnyuaiinas BennunHa. Pacnpenenenue BepostHocTed. /lnarpamMmma pacnpeneneHus.
[Tpumeps! pacrpesiesieHni, B TOM YKCIIe T€OMETPUIECKOen OMHOMHUAIBHOE

11 KJIACC

Kon

5.1

5.2

HpOBepHeMLIﬁ IJIEMEHT COACPKaAHUSA
TeOpI/IH BepOHTHOCTCﬁ 1 CTaTUCTHUKA

UucnoBble XapaKTEPUCTHKU CIy4YaillHbIX BEJIMYMH: MaTEMaTHYECKOEe OKUIaHHE,
JCIIEpCUs U CTaHIapTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHNT MaTeMaTHIYECKOTIO
OXKUJaHMsI, B TOM YHWCJIE€ B 3a/ladyaX U3 MOBCEAHEBHOM >KM3HU. MaremaTHueckoe
OKu/laHue OMHApHOM ciryyailHOM BenMunHBI. MaTemaTndyeckoe OXHJaHHE CYMMBI
CJlydaliHbIX BEJIMYMH. MaTeMaTn4yeckoe 0XKHUIaHue U AUCIEPCUsl TEOMETPUUECKOTO
¥ OMHOMUAJIBHOTO pacIpeaesIeH i

3aKoH OOJBIIMX YHCET M €ro POJib B HayKe, MpUpojie U oOmecTBe. BeIOOpOUHBIH
METO/I UCCIIECTOBAHUI



[IpuMepel  HENpepbIBHBIX  CIyYalHbIX BelWuyuH. [loHATHE O IIOTHOCTH
53 pacnpezeneHus. 3a1ayu, IPUBOASIINE K HOPMaIbHOMY pactpenencHuto. Ilonarue
0 HOPMaJIbHOM PaclpeeICHuN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBILIET'O OBPA3ZOBAHUSI

Kon
NMpoBepsieMoOro
TpeboBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbI CpeHEro 0011ero
o0pa3zoBanus

BnageHnne MeronaMm J0Ka3aTeNbCTB, AJITOPUTMaMHU pELIEHUS 3a7ady;
yMeHHe (GOpMyJIHpOBaTh M ONEPUPOBATH IMOHATHAMH: OIpEIENICHUE,
aKCUOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKH; TPUMEHSTH UX; yMEHUE (POPMYyIHPOBATH
0o0paTHOE M MPOTHUBONOJIOXKHOE YTBEPXKAECHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDHI, HCIOIb30BaTh METOJ MaTEMaTHUYECKOHM HWHAYKINU;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKIACHUS TP pEUICHMM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUJIBHOCTb  PACCYXACHUH; YMEHHE
OIEpUPOBATh MOHATHAMH: MHOYKECTBO, ITOJAMHOXECTBO, OIEpalUU Hajl
MHOKECTBAMH; YMEHHE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapat JJIsl OIIUCaHUs PEAJIbHBIX IPOLIECCOB U SIBJICHUM U IIPU PELICHNUN
3aJa4, B TOM 4HCJ€ M3 JPYyrux Yy4eOHBIX MPEIMETOB; yMEHHE
OINepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh U OIHUCHIBaTh Ipadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaThb l"pa(bBI IIpHu PCUICHHUU 3a/1a4

VYMeHHe onepupoBaTh HOHATHUSAMH: HAaTypaJbHOE YUCIIO, IIEJI0€ YHCIIO,
CTETIeHb C IIEJBIM IToKa3aTejeM, KOPEeHb HaTypalbHOW CTETIEHH, CTEIICHb
C palMOHAIBHBIM  [OKa3aTejleM, CTeNeHb C  JIeHCTBUTENbHBIM
HoKaszaTeleM, JIorapuM dYHClIa, CHUHYC, KOCHHYC M  TaHTEHC
NPOM3BOJIFHOTO YHCIA, OCTaTOK II0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UppallMOHATIFHOE  YHUCIO,  MHOXXECTBA  HATYpalbHBIX,  IIEJBIX,
palMOHANIBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
NPU3HAKKA JIEIMMOCTH, HAUMEHBIIUI OOIMI JeIuTeNh U HauMEHbIIee
o01ee KpaTHoe, anroput™ EBKinaa npu pemeHnu 3aaad; 3HaKOMCTBO €
pPa3NIMYHBIMA ~ TO3WIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS; yMEHHE
BBITIOJIHATH BBIYHMCIICHHE 3HAUYEHHH M TPeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHsAMH U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX

BBIpa)KeHPIfI; YMCHHUC OICPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,



apudmeTnyeckas nporpeccus, reoMeTpruIecKast Iporpeccusi, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEeHHE  3aJaBaTh
MIOCJIEZI0BATENBHOCTH, B TOM YHCIIE C TOMOIIbIO PEKYPPEHTHBIX (HOpMYIT;
YMEHHE ONEpPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHCIO, CONpPSHKEHHBIE
KOMIUIEKCHBIE YKCIIa, MOJYJIb U apTYMEHT KOMILJIEKCHOTO yKcia, popma
3allUCH KOMIUIEKCHBIX 4HCelN (TeOMETpHUYecKasi, TPUTOHOMETPHUYECKas U
anreOpandeckas); yMeTh NPOU3BOAWTH apuPMETHUYECKHUE IEHCTBUA C
KOMIUIEKCHBIMU ~ YHCJIaMM; IHPUBOJUTH IPUMEPHI  HCIIOJIB30BAHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2xX2 m 3x3,

ONpeCACIIMTCIIb MaTPHUILIbI, FGOMGTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHSATHSAMU: palMOHAIbHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHble, CTENEHHbIE, Jorapu(MuuecKkue, TPUTOHOMETPHUUECKHE
YpaBHEHUsT W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIepUpPOBaTh
MOHSTUAMM: TOXKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUNW M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUI, HEPaBEHCTB M CHUCTEM; YyMEHHE peuiaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOILBIO PA3JIMYHBIX NPHUEMOB; peLIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C [apaMeTpOM; IPUMEHSThH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JUJISl PELICHHUS MaTEMaTUYECKUX

3aj1a4 M 3a]1a4 U3 Pa3UYHBIX 00JacTel HAyKU U pealbHON KU3HU

YMeHne OonepupoBaTh TOHATHAMH: (QYHKIUS, UYETHOCTh (YHKIUH,
HNEPUOJIUYHOCTh (YHKIIMH, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMHU, SKCTpeMyM (DyHKIMH, HanOOJbIlIee ¥ HAUMEHbIIEEe 3HAYCHUS
(GYHKIMM Ha TPOMEKYTKE, HENPEPhIBHAS (QYHKIMS, aCHMITOTHI rpaduKa
¢byHKIMY, TiepBast 1 BTOpas MPOU3BOIHAS (YHKIUH, TEOMETPHUUECKUHN H
¢u3nUecKkuil CMBICI TPOM3BOJHON, IEpBOOOpa3Hasi, ONpeaAeIEHHBIN
MHTETpal, YMEHUE HaXOAWTh ACHMOTOTHI Tpaduka (yHKIHH; YMEHHE
BBIUUCIIATh  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHUsS, YaCTHOIO M
KOMITO3UIIH (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOW K TpaduKy
(GYHKIMM; YMEHHE HaXOIUTh MPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKIWH;
YMEHHE WCIIONIb30BaTh IPOU3BOJHYIO JUIS HCCIECNOBAaHHUA (YHKIHH,
HaXOJIUTh HamOONbIINE W HAMMEHbIIWE 3HaueHUs (PyHKUUI; CTPOUTH
rpadMKd MHOTOWICHOB C MCIIOJIB30BAaHUEM arapara MaTeMaTHIeCKOTO
aHaNM3a; NPUMEHATh NPOU3BOAHYIO U HAXOXACHHS HAWITyYIlero
pemieHnsT B MPHUKIAAHBIX, B TOM YHCJE COLUAIBHO-YKOHOMHUYECKUX H

bU3MYeCcKUX 3aa4ax; HaXOAUTh TUIOMAIU U 00bEMBI (DUTYP C TIOMOIIBIO




HHTCIrpaga; MpUuBOJAUTH MNPUMEPLI MATCMATHYCCKOI'O MOACIIMPOBAHUA C

NOMOILBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MNOHATUAMH: Tpaduk (yHKIUHU, oOpaTHas
GyHKIMSI, KOMIO3UIMsA (DYHKIUH, JTUHEHHAsT (QYHKIHWS, KBaapaTHUHAS
byHKIMS, paroHanbHas GbyHKIMA, CTeTeHHas GbyHKIMA,
TPUTOHOMETPHUYECKHE (YHKIWH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢GbyHKIMU, TOKa3aTenbHas M Jorapudmuyeckas (QyHKUUH; YMEHHE
CTpouTh rpaduke M3ydeHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUS
rpadukoB QyHKIMIA, HCTIOIB30BaTh TpadUKH IS U3yUEHUs ITPOLIECCOB U
3aBHCUMOCTEH, MpU peUIeHUH 3a7ad U3 JIPYruxX y4eOHBbIX NMpPEAMETOB U
3ajlay U3 pealbHOM JKM3HU; BBIpaXaThb (GOpPMYyJIaMu 3aBUCUMOCTU MEXy
BEJIMYMHAMU; HCTIOJIB30BATh CBOMCTBA M TpadUKH (QYHKIIHIHA 7S peIIeHHS
yYpaBHEHUH, HEPaBEHCTB W 3ajad C NapaMeTpaMmu; H300pakaTh Ha
KOOPJMHATHOM INIOCKOCTH MHO>KECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB

U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, I0JIU U YacTH, Ha JABUKEHHE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJIOTH, 33J1a4i U3 00JacTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTABIISATh BBIPAKCHHUS, YPAaBHEHUs, HEPAaBEHCTBA M HUX
CHUCTEMBI IO YCJIIOBHIO 3aJa4yH, MCCIEAOBATh IOJyYEHHOE DPEIICHHUE U
OLICHMBATh IMPABJOINOJ0OHOCTh PE3YJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallud Ha SA3bIKE MATEMAaTHUKH; COCTAaBIATH BBIPAXKCHUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J1a4H,
UCCIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM almapara

aJreOppl, UHTEPIIPETUPOBATH ITOJIYUEHHBIN pe3ybTaT

VYMeHne onepupoBath MOHATHAMU: cpeiHee apupMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCTIePCHs, CTaHAapTHOE
OTKJIOHEHHE YUCIIOBOTO HabOpa; YMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
MH(pOPMaLUIO, IPEJICTABICHHYIO B TaOJIMUIIAaX, HA JMarpaMmax, rpadukax,
OTPaKaIOIIYIO CBOKWCTBA PEaIbHBIX MIPOLIECCOB U SIBJICHUI; IIPEICTABIIATD
MHPOPMALIMIO C TOMOIIBIO TaONUIl W JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NMPUMEHEHHEM TIpadUyecKuX
METO/OB U MIEKTPOHHBIX CPE/ICTB; IpaMueCcKn UCCIIE0BATh COBMECTHbIE
HAOJIIOJIEHUs] C TIOMOILBIO JAMarpaMM pacCeuBaHUS U JIMHEHHOU

perpeccuu



YMeHHne omepupoBaTh IOHATHUSAMH: CIy4YaWHBIA ONBIT W CIIy4alHOE
coOBbITHE, BEpOSITHOCTh CIY4YallHOTO COOBITUSI; yMEHHE BBIUUCISTH
BEPOSITHOCTh C HKCIOJB30BaHUEM TpPapUUECKUX METOJIOB; MPUMEHATH
(bopMyIBl CIOXKEHHS U YMHOXKCHHUSI BEPOSTHOCTEH, (popmyiry mosHON
BeposITHOCTH, popMyny bepHyim, komOuHATOpHBIE (GaKTHl U (HOPMYJIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITUH; YMEHUE ONEPHUPOBATH
MOHSTUAMM: CllydaiiHas BEJIMYMHA, pACHpPEeICHUe BEpPOSITHOCTEH,
MaTeMaTUYeCcKOe OKHUJAHHE, JUCIEPCUs U CTaHAApPTHOE OTKJIOHEHHE
CIyJallHOH BEJIWYMHBI, (QYHKIMH pacHpelesieHus W IUIOTHOCTH
PaBHOMEpPHOr0, II0Ka3aTeIbHOIO W HOPMAJIBHOIO pACIpeAciIeHU;
YMEHHE HCIIOJNb30BAaTh CBOWCTBA W3YYEHHBIX pacHpeneseHud Ui
pelieHuss 3a7a4; 3HAaKOMCTBO C TIOHSATHUSMHU: 3aKOH OOJNBIIUX YHCET,
METO/bl BBIOOPOYHBIX HCCIECIOBAHUN, yYMEHHE MPUBOIAUTH TMPUMEPHI
MPOSIBIICHUS] 3aKOHA OONBIINX YHCENT B MPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSIX; YMEHHE ONIEPUPOBATH MOHATUSIMH: COUETAHNE, IEPECTAHOBKA,
YUCJIO COYETaHWM, YHUCIIO MepecTaHOBOK; OuHOM HbIoTOHA; yMeHue
IIPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCY>KICHUS sl pEIIeHUs 3a/1a4;
OIICHUBATh BEPOSITHOCTH peanbHbIX COOBITHIA; COCTaBJISITh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETUPOBATH NOJYUEHHBIA PE3YIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIJIA, IJIOCKUN yroJ,
JBYIPAaHHBIA YTOJI, TPEXTPAHHBIM YroJ, CKPEIIMBAOIINECS IpsIMBIE,
NapajuIeJIbHOCTh U MEPIEHIUKYISAPHOCTD MPSAMBIX U IIIOCKOCTEH, yroi
MEXIYy HPSAMBIMH, YroJl MEXAY IPSAMON W ILIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IPSAMBIMU, PACCTOSHUE MEXKIY INIOCKOCTAMM; YMEHHUE UCIIOIb30BaTh IIPH
pelIeHUH 33/1a4 U3y4eHHbIE (PAKTHl U TEOPEMBl IUIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIErO0 MHpa; CTPOMTH
MAaT€MaTU4YeCKUE MOJCIHA C IIOMOIIBK) TEOMETPUYECKUX IIOHATUH WU

BCJIMYHMH, pCIIAaTh CBA3AaHHBIC C HUMHU NPAKTHUYCCKUC 3aa4n

10

YMeHue omnepupoBaTh MOHATUAMH: IUIOMAAb (GUTYpHI, 00BEM (DUTYDHI,
MHOTOTPaHHHK, MPABWJIbHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAHHUKA,
KyO, TapajuieenuIe]l, Nnpu3Ma, NupaMuiaa, (urypa U IOBEPXHOCTH
BpallleHHs, WINHAP, KOHYC, map, cdepa, miomanab cepsl, TUIOmaIb
MOBEPXHOCTU THUPaMUIbI, MPHU3MBI, KOHYyca, IWIHNHApPA, 00BEM KyoOa,

MMPpAMOYT'OJIBHOTO ITapallICIICIIUIICa, IMUPaMU/bl, IMPU3MbI, HTUJIXHApPA,




KOHYyCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEUYCHHs KOHYCa W IWIMHJIPA,
napajuieJbHble OCH WJIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cQeppl, IWINHApPA, KOHYCa; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BpALIEHUs, UX CEYEHUs1, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHATh CBOMCTBAa T€OMETPUUYECKUX (PUTYpP, CAMOCTOSATEIIBHO
(bopMyIIMpOBaTh ONpeAEaeHHs U3y4aeMbIX (DUTYp, BBIABUTATh THIIOTE3BI
0 CBOMCTBax M NMpHU3HAKaX reoMETpUYECKUX (GUryp, 0O0CHOBBIBATH MM
ONpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuioo Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBINOJIHATH HEOOXOAMMBIEC JOMOJHHUTEIbHbIE

MIOCTPOCHHS

11

12

13

YMeHue OInepupoBaTh IOHATHUSMHU: JBW)KCHHE B TIPOCTPAHCTBE,
napajuIeIbHBIA TEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MMOA00Ws, TMOMO0OHBIE (HUTYpBI;, yMEHHE
pacmo3HaBaTh paBHbBIC U MOAOOHBIC (UTYPHI, B TOM YHUCIEC B TIPHUPOJIE,
HCKYCCTBE, apXUTCKType; HCIIOJIb30BaTh T'€OMETPUUYCCKUE OTHOIICHHS
[IPH PEIICHUH 33/1a4; HAXOUTh T€OMETPUYECKUE BETMYUHBI (ITTUHA, YO,
TUI0MIA b, 00BEM) NP PEIICHUH 3a/1a4 U3 APYTUX YICOHBIX MTPESIMETOB H
U3 pEaJbHOW >KU3HM, YMEHHE BBIUUCIISATH F€OMETPUYCCKHE BEIMYHHBI
(mmwHA, yroi, Iiomanb, O00BhEM, IUIOMAAh TMOBEPXHOCTH), HCIOJB3YS
W3y4YeHHbIE (POPMYIIBI U METOJIbI, B TOM YHCIE: IUIOMIAh MOBEPXHOCTH
MUPAMHUJIBI, TIPU3MBI, KOHYCa, IWIMHIpPA, TUIOMAas ceprl; 00bEM KyOa,
NPSIMOYTOJIBPHOTO TapaijieNienunea, MUPaMUbl, MPU3MBI, LHWIHHAPA,

KOHYCa, [1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUTyp

YMeH#e oneprupoBaTh MOHATUSAMHE: MPSAMOYTOJIbHAS CHCTEMa KOOP/IHHAT,
BEKTOp, KOOPJMHATBHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpa HA YHCIO, PA3IOKCHHE BEKTOpa Mo 0Oa3ucy,
CKaJIISIPHOE TPOU3BEJICHHE, BEKTOPHOE MPOM3BEACHUE, YIOJd MEXIY
BEKTOpaMH; YMCHHE UCIIOJIb30BaTh BEKTOPHBIH U KOOPIUHATHBIA METO/
JUIS PEUICHHUsS TEOMETPHUUYECKUX 3aJad W 3aJad JPYrux Y4eOHBIX
PeMETOB

YMeHrue BBIOMpATh MOAXOISAINANA METOJM I pEIICHUS 3a/]adH,
NMOHUMAHHWE 3HAYMMOCTH MATEMATUKH B HW3YYCHUH TMPHPOIHBIX U
OOIIIECTBEHHBIX ~ TPOIIECCOB W  SIBIICHUM;,; yMEHHE paclo3HaBaTh

MMPOABJICHUEC 3dKOHOB MATCMATHKH B HCKYCCTBC, YMCHHC IIPUBOJIHTDL



IIPUMEPBl  MATEMaTUYECKUX OTKPBITHM POCCUHCKOM UM  MHPOBOU

MaTeMaTHYEeCKOM HAayKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCIICHUS
1.1 Harypanbublie u nensie yrcina. [Ipu3Haku 1e1MMOCTH LETBIX YUCET
12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JIECATUYHBIE JApPOOH, TIPOLICHTHI,
' OeCKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 ApudmeTnueckuil KOpeHb HaTypaJibHOM creneHu. JleficTBrs ¢ apupMeTHIECKUMHU
' KOPHSIMH HaTypaJbHON CTENIEHU
14 Crenenp ¢ uenbiM mnokaszareneMm. CTeneHb C palMOHAIBHBIM ITOKA3aTEIeM.
' CaoiicTBa cTeneHu
L5 CuHyC, KOCHMHYC ¥ TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsaTuunble U HaTypalbHbIE JOrapu(pMbl
HevictButenpHble 4ucia. Apu@METHYECKHUE OINepanud ¢ JACUCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmkE€HHBIE BBIYMCICHMS, NpaBWIIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA pe3yJIbTaTa BRIYUCICHUI
1.8 [IpeobpazoBanHue BhIpaKEHUI
1.9 Kommnekchsle uncna
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 Lenble u 1poOHO-paliMOHANbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpuuecKkue ypaBHEHHUs
24 [oxa3zaTenbHbBIE U JOTapUPMHUECKUE YPaBHEHHUS
2.5 Lensle u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonansHbele HepaBeHCTBA
2.7 [TokazarenpHbIC U TOTapruPpMUUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HEpaBEHCTBA
2.9 Cucremspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeanuTeab MaTpUILIbI
3 OyHKIMH U TpadUKu



OyHkMs, crnocoObl 3ananus pynkuuu. 'paduk Qynkuuu. B3zaumuo obpaTHble

31 ¢ynkunu. YétHble 1 HeuéTHbIe pyHKUMU. [leprognueckue GpyHKINMA
OO6nacth ompeAciieHus] W MHOXECTBO 3HaueHuWd Gyukiuu. Hynmun ¢dyHKmmm.
19 [IpoMexxyTku 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl 1 MUHUMYMBI (DyHKIMU. Hawnbonbliee M HaWMeHbIlee 3HAYCHHE
(GYHKIIMHM Ha TPOMEKYTKE
13 CrenenHas ¢yHKIMS C HaTypaldbHBIM U IIeNbIM Toka3zarenem. EE cBoiicTBa u
' rpaduk. CBoMCTBa U TpauK KOPHS 1-0i CTEIIEHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GpyHKINH, X CBOMCTBA U rpaduKu
16 Toukn paspbiBa. AcumnToTel rpadukoB ¢yHkiuil. CBoiicTBa (pyHKUMH,
' HEMPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBatenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmernueckas u reomeTpuueckas mporpeccun. @opmyia CI0KHBIX MPOLEHTOB
4 Hayana maTemaruueckoro ananuza
4.1 [MpousBonuas ¢pyakuu. [Ipor3BOIHBIC SJIEMEHTAPHBIX (PYHKITHIA
[IpumeHeHHEe MPOU3BOMHON K HCCIEIOBaHWIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOobIIero 1 HAMMEHbBIIIETo 3HAaYeHUs (PYHKIIMU Ha
OTpe3Ke
43 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoXecTBO, ornepaiuu HajJ MHOKecTBaMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHasi CTATHCTHKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha I0CKOCTU
7.2 [IpsiMble U TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunatel 1 BEKTOPBI



YYEBHO-METO/JIUYECKOE OBECINEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJLHBIE YYEBHBIE MATEPHAJIBI JUISI VYEHUKA

» Marematuka. BepostHocTh u ctatuctuka: 10 kjmacc: yriy0a€HHBIM YPOBEHb:
yueoHuk: Beicorkuii 1.P., Smenko 1.B.; AkuimonepHoe o0111ecTBO
«3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIS

Yyebunk

* DOV Pabouas nporpamMma U METOAUYCCKHE TOCOOUS (Ha CaiTe prosv.ru)
* Terpagb-TpeHAXED

* 3aauHUK

IHUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
denepasibHBIN HIEHTP HHGOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB (PLIMOP)

http://eor.edu.ru
* EnnHas koJuieKys mu@poBhIX 00pa30BaTeIIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe okHO ToCTyIa K 00pa3oBaTEIbHBIM pecypcam
http://window.edu.ru
* Karanor yueOHbIX U3aHui, 000pyAOBaHUS U DJIEKTPOHHBIX 00pa30BaTEIbHBIX

pecypcoB Juist 0011ero oopa3oBaHus
http://ndce.edu.ru
* [IIkosbHBINA TIOpTAT

http://www.portalschool.ru
Marepuainbl o Marematuke B EquHON Komutekiuy u@poBeIX 00pa3oBaTeIbHbIX

pecypcoB
http://school-collection.edu.ru/collection/matematika



http://eor.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://ndce.edu.ru/
http://www.portalschool.ru/
http://school-collection.edu.ru/collection/matematika




