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MMOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposTHOCTB U cTaTUCTHKAY YTTyOJIEHHOTO YPOBHS SIBISIETCS
NPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJ€HHOTO
YPOBHSI Ha YPOBHE CpeHET0 001ero oopazoBanus. Y4eOHBIN Kypc MpeaHa3HAuYeH
Uist GOPMUPOBAHUS Y OOYYAIOIIUXCSl CTAaTUCTUYECKOW KYJIbTYPhl U MOHUMAHUS
pPOJIM TEOPUM BEPOSATHOCTEN KAaK MAaTEMaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIly4ailHbIX COOBITHI, BEIMYHMH U mpoueccoB. [Ipu u3yuenunu Kypca odoramaroTcs
IPECTaBICHU OOYYaIOIIUXCS O METOJaxX HCCIEIOBaHMUS W3MEHUHMBOTO MHpA,
pa3BUBAETCS MOHMMAaHUE 3HAYMMOCTH W OOUIHOCTH MAaTeMaTHYECKHUX METOJ/IOB
MO3HAHUS KAK HEOTHEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUA.

Copepxanue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHUM,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, U
Ha pa3BUTHE MPEICTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMH Ha BaKHBIX MpPHUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y oOydaromuxcsi JOJKHO ¢pOpMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, UCIIOIb3yEMBIX
JUTSI OTIICAHUS aHTPOTIOMETPUIECKUX U JIeMOTpadUIECKUX BEIMYUH, TOTPEITHOCTEH
B Pa3IUYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH O€30TKAa3HON PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IIPOIIECCOB B OOIIECTBE. Y YeOHBIN
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CIEIUATNCTAM HE TOJIbKO MHKEHEPHBIX CIEIUATbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIBbKY COBPEMEHHBIE OOILIECTBEHHBIE HAYKU
B 3HAQUMUTEJIBbHOM MeEpe UCHOJB3YIOT amnmapar aHajau3a OONbIIMX JaHHBIX.
[leHTpasibHYI0 4YacTh Y4e€OHOTO Kypca 3aHUMAeT OOCYXICHHE 3aKOHA OOJBIIMX
yucel — (yHIAMEHTaJIbHOTO 3aKOHA MPUPOJbI, MMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzaruio.

B cooTBeTcTBMM ¢ YyKa3aHHbIMU LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCT, W CTAaTUCTHKa» HA YriayOJEHHOM YpPOBHE BBIJICIEHBI OCHOBHBIC
coziepkarenibubie TMHUM: «CiaydyaiiHble COOBITHS U BepOSITHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKJIIOYEHBI 3JEMEHThl TEOPUHU
rpa¢0oB M TEOPUU MHOXKECTB, HEOOXOIMMBIE JJsi TOJHOLEHHOTO OCBOEHHUS
MaTepuaiga JaHHOTO Y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKUX Y4eOHBIX
KYPCOB.

Copeprxanue muHuK «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Uit (opMUpPOBaHUS TPEACTaBICHUN O paclpeAesieHUH BEPOSITHOCTEH MEXIY
3HAYEHUSIMU CIIYYAMHBIX BEJIMYKMH. BaXkHY0 4acTh B 3TOW COAEPKATEIBHON JIMHUA
3aHMUMaeT WU3YYCHUE T'E€OMETPUYECKOTO0 M OWHOMHAIBHOTO pacHpeleseHud u



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

TeMmbl, CBSI3aHHBIE C HEMPEPHIBHBIMU  CIyYalHbBIMU BEIWYMHAMHU U
pacripe/ie/ieHUsIMM, aKIEHTUPYIOT BHHMaHHE OOYyYaloIIMXCsl HAa ONUCAHUM U
W3YYCHUU CITyYalHBIX SBIICHUNA C MMOMOIIBIO HEMPEPBIBHBIX (PyHKINHA. OCHOBHOE
BHUMAaHUE YEISAETCA I0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeaeICHUSIM.

B ydeOHOM Kypce mpeaycMaTpUBAETCs O3HAKOMHUTEIIBHOE W3YUYEHHE CBSI3U
MEXKIy CIy4YalHbIMH BEJIMYMHAMU U OIKCAHUE HTOW CBS3M C TMOMOIIBIO
Kod(hpuIeHTa KOppeisuu U €ro BbIOOPOYHOTO aHajgora. OTHU AJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TeMY «JlrarpaMmbl paccerBaHuUs», U3yYCHHYIO Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusi, U BO MHOTOM ONUPAIOTCS HA CBEJICHUS U3 KypPCOB
anreOpbl U TeOMETPHH.

Emé omun o2yeMeHT  cojiep)kaHus, KOTOPBIA  MpeasiaraeTcs  Ha
O03HAaKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIHLHOCTh CIyYalHBIX HE3aBUCHUMBIX
COOBITHI, HACTYIAIONINX B €IUHUIYY BpeMeHU. O3HAKOMJIEHHUE C pacipeeiCHUEM
BEPOSITHOCTEH KOJWYECTBA TAKUX COOBITUH HOCHUT Pa3BUBAIOIIMKN XapakTep u
SBJIIETCS] AKTYaJIbHBIM JUIsl OyylIMX aOUTYpHEHTOB, MOCTYMAIOIIUX Ha YyueOHbIE
CIELUAIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TCUXOJOTHEH U
YIPABJICHUEM.

Ha u3yuenue yue6HOro Kypca « BeposiTHOCTh ¥ CTaTUCTUKA» Ha YIiyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hepeno), B 11 knacce
— 34 yaca (1 gac B Hegento).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

I'pad, csa3ubIil rpad, myTH B rpade: ukisl U nenu. CteneHsb (BaIGHTHOCTH)
BepinHbL. ['padsl Ha TiockocTU. JlepeBbsi.

Cry4aitHble SKCTIEPUMEHTHI (OTBIThI) M CIy4YailHble COOBITHS. DJIEeMEHTapHbIC
coObITUs (McX0bl). BeposTHOCTH ciydailHOrO coObITHS. Biau3ocTh 4acToThl U
BEPOSATHOCTU COOBITHI. CiTydailHbI€ OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu HaJl COOBITUSIMU: TIEpeceYeHUE, 00beAMHEHNE, MPOTHUBOIIOI0KHBIC
coObITHs. Jnarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

YcioBHas BEPOSITHOCTb. Y MHOXKEHHE BEPOSATHOCTEH. JlepeBO CiydalHOro
skcniepumenTa. Gopmyiia nosHou BeposTHocTH. Popmyna baiieca. HezaBucumbie
COOBITHS.

bunapHbIii ciydaliHbIi OoNBIT (MCIIBITAHUE), yCIIeX M Heynada. HesaBucumsie
ucnbiTanusd. Cepus HE3aBUCUMBIX MCIBITAHUM 10 MepBoro ycmnexa. [lepectaHoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®@opmyna OuHOMAa
Hprorona.

Cepust He3aBUCUMBIX HcTibITaHUN bepHyin. Ciy4aiiHblii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnywaitnas  BennuuHa. Pacnpenenenne  BeposATHocTen.  J/lmarpamma
pacnpenenenus. Onepanuu Haj Cily4aiHbIMU BeMYMHAMU. buHapHas ciyyaiiHas
BesmunHa. [Ipumepsl pacnpeneneHuii, B TOM YHUCIE TE€OMETPUUYECKOE W
OMHOMHAIILHOE.

CoBMECTHOE pacHpenesieHue JBYX CIy4YalHbIX BelnuuyuH. HeszaBucumbie
CIIyYallHble BEJIWYMHBL. MaTreMaTH4eCKOe OXHUAAHUE CIy4alHOW BEJIMYHUHBI
(pacupenenenusi). Ilpumepsl  NpUMEHEHUS  MAaTEMAaTUYECKOTO  OXHUIAAHUS
(ctpaxoBaHmWe, JoTepes). MaTemMaTHYeCKOe OXHUAaHUE OWHAPHON CIydailHOU
BEJIMYMHBL. MaTeMaThuueckoe OXKHUJAHHE CYMMbl CIy4YaillHbIX  BEJIUYUH.
MaremaTudeckoe 0kuaHue TEOMETPUIECKOT0 U OMHOMUAJIBHOTO pacpeIeICHUM.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIIyYallHOM  BEJIMYMHBI
(pactipenenenus). Jlucniepcust OuHapHOU CiydailHON BeMYMHBI. MaTeMaTH4ecKoe
0’KUJAHUE MPOU3BEACHUSA U JUCIIEPCUSI CYMMbI HE3aBUCHUMBIX CIIy4YalHbIX BEJIUYMH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHE OWHOMHAIBLHOTIO pacIlpeiesiCHHUs.
Jucnepcus v CTaHIApTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACTIPEACIICHHUS.

11 KJIACC

HepaBenctBo UeobniméBa. Teopema UebOniméBa. Teopema bepuymim. 3akoH
OonpmMX  uyucen.  BeIOOpouHBIE  MeTOJ — uccieAoBaHM.  BeiOopouHble



xapakTepucTuku. ONeHNBAaHUE BEPOATHOCTU COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka MpoCTENMX TUITOTE3 C MIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUN.

HenpepbiBHble ciy4daliHble BeauduHbl. [Ipumepsl. DyHKIUA IUIOTHOCTH
BEPOSAITHOCTU pacmupenesicHus. PaBHOMepHOe pacnpelneneHue M €ro CBOWCTBA.
3ajauu, TpUBOASIINE K NTOKA3aTEIbHOMY paclpeeieHuo. 3a1aun, MPUBOISIINE K
HOPMAaJIbHOMY pacrpeneneHuro. OyHKIMA IIJIOTHOCTH BEPOSTHOCTHU
MOKa3aTEeNbHOTO pacnpeeneHus, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMaJIbHOTO
pactpenenenusa. PyHKIUA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEAEIICHMUS.

[TocnenoBaTrenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajgaud,
IIPUBOJAIIME K pacupeneseHnto [lyaccona.

KoBapuanms nByx caydaiiabix BenuuuH. Koadduiument nuHeiHON
koppemsiiui.  CoBMecCTHble  HaOMIOJAEHUS JABYX  BEIMYMH. BbIOOpOYHBIN
KO3 uIueHT Koppensuuu. Pasnuuue Mexay JIMHEWHOH CBSI3bI0 U NPUYUHHO-
CJIECTBEHHOU CBA3bI0. JIMHENHas perpeccusi, METOI HAaMMEHBIINX KBAIPaToOB.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTD U CTATUCTUKA» (YTJIYBJEHHBIA YPOBEHD) HA
YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOTO 00IIECTBA, MPEJICTABICHUE O MATEMAaTUYECKHUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IPOKJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HUX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NaTPHOTUYECKOT 0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KAaHCKON HMIEHTUYHOCTU, YBKEHHS K
MPOIJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUM B JPYrUX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MMPUMEHECHUEM JOCTHKEHUN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs ASCTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHHI, pPaCCyKIEHUMN, BOCIPUUMUYUBOCTD K
MAaTEMATHYECKUM aClEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKOro BOCIIUTAHMS

chOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MmacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTIIbIXa, PEeTyispHas (u3nYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATENbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHOW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccur u pealr30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIHOCOOHOCTH K  MaTreMaTHYeCKOMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKHU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MAaTEMAaTUYECKOM HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKONW  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpepl, 0CO3HaHUE II100aIbHOTO XapaKTepa SKOJIOTHYSCKUX TPoOIeM, OpUeHTAIUS
Ha MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW [JId pelIeHus 3a7ad B 00JacTH
OKpYXaroliel Cpejpl, IJIAHUPOBAHHE TOCTYNKOB M OIEHKH HX BO3MOXKHBIX
MOCJICACTBUMN JIJIS1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M 0OIIIECTBEHHOM MPAKTHUKH, TOHUMAaHUE MaTEMaTHIECKOM
HayKH Kak chpepbl 4eIOBEUECKOM ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUISL Pa3BUTHS [IMBUIM3AIIMH, OBJIAJICHUE SI3BIKOM MaTEMAaTHUKU U MAaTeMaTUYECKOU
KYJbTYPOU KaK CpeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISTh MPOECKTHYIO
Y UCCJIEA0BATENIbCKYIO AEATEIIbHOCTh MHANBUIYaTbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe el CTBUSA

ba3zoBbie jornyeckue 1eucTBus:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMaTHYECKHX
OOBEKTOB, TOHSTUWA, OTHOIICHUN MEXIy MOHIATUSAIMH, (DOpMyIUpOBaATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccuuKaimy,
OCHOBAaHMsI Ji71s1 0000IIEHNS U CPABHEHUSI, KPUTEPUU ITPOBOJUMOTO aHAIMN3A;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTH U  MPEOOPa30OBLIBATH  CYXKICHUS:
YTBEPJIUTEIbHBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIOJCHUSIX W YTBEPKICHUSAX, MpPEIIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEYUN;

JleNIaTh BBIBOALI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIKOUECHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTpAUBaTh apryMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHus y4eOHOW 3aaauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUS, BEIONPATh HAanOOJIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA:



WCIIOJIB30BAaTh BOIMPOCHI KaK WCCIIEIOBATEIHLCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MPoOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3HIINIO, MHEHUE;

POBOJIUTH CAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCHEPUMEHT, MUCCIIEOBAHNE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (POPMYITHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOJIIOJICHMs, UCCIIEIOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IIPOLIECcCa, a TaKXKE BBIIBUTATDH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundpopmaumeii:

BBISIBIIATH ACHUIINTHEI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U ISl PEIICHUS 3a]1a4H;

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

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pPa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUUueCcKy;

OIICHUBATh HaAEKHOCTh uH(bopMaIuu o CaMOCTOSITENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYXKIACHHUSI B COOTBETCTBUU C YCIOBUSAMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IOSICHEHHS II0 XOJAYy pELICHHs 3aJauu,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY 00CYX/IaeMOIl TEMBI,
npoOJieMbl, pelmaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IIOMCK
pELIEHUs, COIOCTABIIATh CBOM CYXACHUS C CYXICHUAMH APYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jiM4he M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YIbTAThl PEUICHUS 3aa4di, dKCIIEPUMEHTA, UCCIEIO0BAHNUSI,
IPOEKTa, CaMOCTOSATENBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4YETOM 3adad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1eiCTBHUSA
Camoopranusanus:



COCTAaBJIATH IIJIaH, aJITOPUTM PEIIECHHUS 33J1a4¥, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedJeKcHuH KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0amMu CaMOMPOBEPKH, CAMOKOHTPOJS TMpoIlecca W pe3yibTaTa pErieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH PUYUHBI
JOCTHXKEHUSI WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTh:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYaTbHON
paboThl mMpU pEHIeHUH YYeOHBIX 3a7ad, MNPUHUMATh 1€Jdb COBMECTHOMU
JIeATEeNIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, pacmnpenessiTh
BUJIBI pa0OOT, IOrOBAPUBATHCS, 0OCYXIAaTh MPOIIECC U pe3yIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYMNNOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YacTh PaOOTHI U KOOPJIAUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YWiICHAMHU KOMaH/Ibl, OIICHUBATh KAY€CTBO CBOETO BKJIAJIa
B OOmUHA TPOAYKT TIO KpUTEPHUsAM, CGHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJICCTBUSI.

ITPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinacca o0yyaroniniicss Hay4uTCs:

CBOOOJTHO OIEepUpOBaTh MOHATUSAMHU: Tpad, MiIockuii rpad, CBI3HBIN Trpad,
nyTe B rpade, Iemnb, IUKI, JIEPEBO, CTENEHb BEPIIUHBI, JEPEBO CIy4alHOTO
DKCIEPUMEHTA;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMU: CIyYaWHBIA SKCIOEPUMEHT (OIMBIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIy4ailHOe COOBITHE (DJIIEMEHTApHBIN HMCXO)
CIIy4ailHOTO  OMbITAa, HAXOAUTh BEPOSITHOCTU COOBITMM B  OMNBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;HAXOIUTh U (HOPMYJIUPOBATH
COOBITHS:  TepecedeHue, OOBEeIWHEHWE  NaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOIOJIOKHOE JTAaHHOMY, MCIOJIb30BaTh JAHArpaMMbl Jijiepa, KOOPAUHATHYIO
NpSAMYIO JUISl PelIeHUs] 3a7a4, TOJIb30BaThCsl (POPMYJIION CIOXKEHUS BEPOATHOCTEMN
JUTSI BEPOATHOCTEHN JABYX U TPEX CIyYalHBIX COOBITU;



ONEPUPOBATH ITOHATHUIMU: YCIOBHAS BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMbIE  COOBITHS, JIEPEBO  CIy4yalHOrO  SKCHEPUMEHTa, HaXOJUTh
BEPOSITHOCTA COOBITUM C TOMOIIBIO IMpaBUiia YMHOXKEHHUS, JIepeBa CIy4yalHOTO
OMbITa, HMCHOJB30BaTh (OpMyNy IMOJHOW BeposiTHOCTH, (hopmyiny baiieca mnpu
pEeIICHUM 3a/1ad, OMNPEACNATh HE3aBUCUMOCTh COOBITHA 10 QopMyne U 1O
OpraHU3alUU CIy4auHOTO SKCIIEPUMEHTA;

IPUMEHATh M3yYECHHbIE KOMOHMHATOpPHBIE (OPMYJbI [JIs [EPEUUCICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTApHBIX COOBITUH CIy4YallHOTO OMbITa, PEIICHUs
3aJlady 10 TEOPUU BEPOSTHOCTEN;CBOOOJHO ONEPUPOBATH MOHATHIMU: OMHAPHBIN
CIly4ailHbIi ONBIT (UCTIBITAHUE), YCIIEX U HEyAaua, HE3aBUCUMbIE UCIIBITAHUS, CEPUS
WCIIBITAHUM, HAXOJUTh BEPOSTHOCTH COOBITHI: B CEPUHM HCIBITAHUN 1O MEPBOTO
yCIleXa, B CEPUU UCHBITAHUKA bepHyIUIH, B ONBITE, CBSA3AHHOM CO CIIyYalHbIM
BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: CIy4yalHas BEJIMYMHA, pACMpeeiIeHHUEe
BEpOSITHOCTEW, JAMarpaMma paclpelesieHusl, OuHapHas cillydailHas BeEJIMYMHA,
reoMeTpuyYecKoe, OMHOMHUAILHOE paclpeiesiCHUE;

ONEPUPOBATH TOHITUSMU: COBMECTHOE pACIPENECICHUE IBYX CIy4ailHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACHPEEICHUS JBYX CIy4YalHBIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHHUS KaXXIO0M BEIWYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYallHBIX  BEJIMYMH;CBOOOAHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOI0 OKUIAHUS CIy4YallHOW BEJIMYMHBI (pacnpeneneHus), TPUMEHITh
CBOMCTBA MAaTEMaTUYECKOIO OXWIAHMS MpPU PEIICHUM 337a4, BBIYUCIATH
MaTEeMaTUYECKOe OKUJIaHNe OMHOMHAIBHOTO U TEOMETPUUYECKOT0 pacipeieICHU;

CBOOOJTHO OINEpUPOBATh MOHATUSAMU: UCIEPCUs, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHSTh CBOMCTBA NHUCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pactipenenieHns) NMPU PELICHUN 3a/1a4, BBIYMCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHMAJILHOTO pacipe/ieIeHUH.

K koniy 11 kiacca oOydaromuiicss HayduTCs:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOUW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKN TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaM. OLEHUBATh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHININE
CTATUCTUYECKUE TUIIOTESBI, II0JIb3YSACh N3YYEHHBIMU PACIIPEACIICHUSIMY,

NPUBOAUTh  TMPUMEPBl  3aJad, MNPUBOIAIIMX K  IMOKa3aTeJIbHOMY
paclpeneneHuo, 3a1ad, MOpUBOASAIIMX K HOPMAJbHOMY PaCIpENEIICHUIO.
OnepupoBaTh MOHATUSAMHU: (PYHKIMS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEIbHOTO
pacnpezneneHusi, GyHKIUS JIOTHOCTH BEPOSTHOCTU HOPMAJIbHOTO pacIpeleleHus,
GbyHKIHS TTIOTHOCTU U CBOMCTBAa HOPMAJIBHOTO pacIpeieNieHus;

onpenensaTb  KO3PQGUUUEHT  JTUHEHHOW  KOppensiuuu,  BbIOOPOYHBIMA
KO3 () (PUIIMEHT KOPPETSIUU.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
NPOrpamMMmslI Bcero Kontpoapupie  Tpakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesi
1 DnemeHThl Teopuu rpadon 3
) Ciy4aiiHble OIBITHI, CITy4aliHbIe COOBITHS U 3
BEPOSITHOCTH COOBITUIM
Onepanuu Hai MHOKECTBaMU U
3 coObITHsIMH. CI0KEHNE U YMHOXKEHUE 5
BEPOATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumeblie coObITUS
4 DNeMEHThl KOMOMHATOPUKH 4 1
Cepuu nociie1oBaTeNbHBIX UCTIBITAHUI.
5 Ucnbrtanus beprymm. Ciy4aiftHbIi BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyuaiiHble BEJIMUMHBI U PACIIPENETICHUS 14 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 0



11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne n/m Kontpoabnbie  IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
3aKoH OOJBIINX YUCET 5
2 DNeMEHThl MAaTeMaTHYECKON CTaTUCTUKHU
HenpepriBHbIe cilydaiiHble BETUYHHbI
3 (pacmipenienienust), MoKa3aTeIbHOE U 4
HOpPMaJbHOE pacIpeaencHus
Pacnpenenenue Ilyaccona
5 CBs13p MEXly ClIydallHBIMH BEJTUYMHAMU 6
O000111eHIE U CHCTEMATH3aLMS 3HAHUI 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0






HOYPOUYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3HbIi rpad,
HpeCcTaBIeHNE 3aa4H C
HOMOIIIBIO Tpada
CreneHsp (BaJICHTHOCTD)
BepuuHbl. [1yTh B rpade.
Ilenu 1 MUKIIBI

I'padsr Ha TTOCKOCTH. [lepeBo
CIIy4aifHOTO DKCIIEPUMEHTA

CryualiHble SKCIIEPUMEHTHI
(OmBITHI) U cy4aiiHbIe
COOBITHS. DIIEMEHTapPHBIC
cOOBITHS (MCXO/IbI)

BeposTHOCTB CityyaliHOTO
coObITus. BepositHocTH
COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU

BeposTHOCTE CityyaliHOTO
coObITus. BepositHoCcTH
COOBITHI B ONBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUAMU

KoauuyecTBo 4acoB

KonTpoJsbHble

Bcero
padoThI

IIpakTH4eckune
padoThI

Jara
U3yYeHHs

JIeKTpOHHbIE HHU(poBbHIE
o0pa3oBaTe/bHbIE PeCypPChI

https://m.edsoo.ru/DNVFQSSROQ

https://m.edsoo.ru/UXI4HCL A1

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

https://m.edsoo.ru/JIIN2M7PO

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

https://m.edsoo.ru/N2R1G2PJ5




10

11

[Tepeceuenue, oObeTUHEHHE
MHOKECTB U COOBITHIH,
MIPOTUBOTIOIOKHBIC COOBITHSI.
dopmyiia CIOKEHHS
BEPOATHOCTEH

VYcnoBHast BEpOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCIOBHOM
BEPOSITHOCTH

VYcnoBHast BEpOSTHOCTD.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCIOBHOM
BEPOSITHOCTH

dopMmyIa oJIHON
BEPOSITHOCTH

®opmyna baiieca.
He3zaBucumblie coObITUA

https://m.edsoo.ru/183Y3NKOQ

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09CS5LX

https://m.edsoo.ru/NYFOVJ6R6

12

Kom6unartopHoe npasuiio
yMHOxeHus. [lepecTraHoBKY 1
dakTopuan

https://m.edsoo.ru/BVVFQUKKS

13

Yucno coueTaHui.
Tpeyronsuuk [lackans

https://m.edsoo.ru/Y15CS8R20

14

15

16

®opmyna 6bunoma HeroTona
KonTponbnas padora Nel:
"I"'padbl, BEpOSITHOCTH,
MHOKECTBa, KOMOMHATOpUKA"
bunapHsbIii ClIy4alHBIN OIBIT
(ucnbITanue), ycrex u

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

18

19

20

21

Heynava. HezaBucumele
ucnsiTanus. Cepus
HE3aBUCHMBIX UCIIBITAHUH J10
IIEPBOTO yclexa

Cepus He3aBUCHUMBIX
UCTIBITAHUH J10 TIEPBOTO
ycrexa

Cepus He3aBUCHUMBIX
ucnbITaHui bepHyu

CrnyualiHblii BEIOOD U3
KOHEYHOU COBOKYITHOCTHU

[IpakTuueckas pabora c
HCIIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHUII

CrnyyvaifHast BeIM4YMHA.
Pacnpenencnue
BeposATHOCTEH. J(narpamma
pacrpeneieHus

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/VCL7PSUO0X

https://m.edsoo.ru/NE69OMIZJO

https://m.edsoo.ru/SMFB4W 1JM

22

Onepanuu HaJl CIy4YailHBIMU
BenuuuHamu. [Ipumepst
pacnpenenenuil. bunapHas
CiIy4yaliHas BeJIMYuHa

https://m.edsoo.ru/C6TDDUNJS8

23

24

I'eomerpuueckoe
pacnpeneneHue.
bunomuansHoe
pacnpeneyeHue
MareMatuueckoe 0XKUIaHHUE
CIIy4ailHOM BEJINYUHBI.

https://m.edsoo.ru/JTT2F54GL

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




25

CoBMecTHOE pacupeaciICHUC
ABYX cnyqaﬁme BCJIIMYHH

HeszaBucumpbie ciyyalinbie
BennunHbl. CBOMCTBA
MaTEMaTHUYECKOT0 OXKUAAHHUS.
MaremaTnueckoe 0XKUAAHNE
OMHAPHOI CiTy4aiiHOM
BEITUYNHBI

https://m.edsoo.ru/N9D71J9PM

26

27

MaremaTthueckoe OKHIaHue
T€OMETPUUYECKOTO U
OMHOMHAJIEHOTO
pacnpeneneHuit

I[I/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/C6HWOBTQQ

https://m.edsoo0.ru/BGX67VSNV

28

Hucnepcust OnHapHOU
CIIy4ailHOM BEJTMYUHBI.
CaolicTBa AUCHIEpCUU

https://m.edsoo.ru/HYZZFP2Y7

29

30

31

Maremarnueckoe oXXUgaHue
MPOU3BEACHUS U TUCTIEPCHUS
CYMMBbI HE3aBUCUMBIX
CIIy4alHbIX BEJIMYMH

Jucnepcust OMHOMUATBHOTO
pacripeneneHusl.
[IpakTrueckas paboTa ¢
UCTIOJIb30BaHUEM
AIEKTPOHHBIX TAOJIHUIL
Hucnepcus u cTaHIapTHOE
OTKJIOHEHHE F€OMETPUIECKOT0
pacrmpeneneHusl. .

https://m.edsoo.ru/K52203JU2

https://m.edsoo.ru/BOWSYV6LT

https://m.edsoo.ru/NSGZU11.92




32

33

34

OBIIEE KOJIMYECTBO YACOB I10

[IpakTuueckas pabora c
HCITOJIE30BAHUEM
AJIEKTPOHHBIX TAOJIUI

O06o00611IEHE U
CUCTEMAaTU3alus 3HAaHUU

KonTponbnas padorta Ne2:

"UcneiTanusa bepHyu.
CrnyvaiiHble BEJIMYUHBI U
pacnpeneneHus"”

O060061IEHE U
cUCTEMAaTH3alus 3HaHUH

I[TPOTPAMME

34

https://m.edsoo.ru/K2Y9US56JG

https://m.edso0o0.ru/EZTQ5A060

https://m.edsoo.ru/ZEKKZP13J




11 KJIACC

KoanuectBo yacon
Ne Hdara JJIeKTpOHHbIE N (poBbHIE

Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3y4yeHusi oOpa3oBaTeJIbHBIC PeCypPChI

padoThI padoThI

HepaenctBo YeoOrblena.

Teopema YeObimena. Teopema
1 https://m.edsoo.ru/E25IPS7YZ

bepuymmm. 3akoH 60IbIIHX
qHCe

HepasenctBo YeOnlmena.

Teopema YeObimena. Teopema
1 https://m.edsoo.ru/84DPQY5U5

bepuymmm. 3akoH OOIBIIHX
qrcen

Hepasencto YeOrnImena.
Teopema YeObieBa. Teopema
bepuymm. 3akoH 60X
qucen

1 https://m.edsoo.ru/795RTYVP7

Br16opounbIif MeTO

. 1 https://m.edsoo.ru/T3HDIU6RS
HUCCIIEeqOBaHUN

[TpakTuyeckas pabora c
5 HCIIOJIb30BAHUEM DIJIEKTPOHHBIX 1 https://m.edsoo.ru/79I8IHPHP

Ta0JINII

['enepanbHas COBOKYMHOCTb U
cily4aiiHas BBIOOpKaA.

3HAKOMCTBO C BBIOOPOUYHBIMH
1 https://m.edsoo.ru/1234058PN

xapakrepuctukamu. OLeHka
CPEIHEro U JUCHepcuun
TeHepaIbHON COBOKYITHOCTH C



MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTUK

['enepanbHasi COBOKYITHOCTb U
cllyyaiiHasi BbIOOpKA.
3HAaKOMCTBO C BEIOOPOYHBIMU
xapakTtepucTukamu. OLeHKa
CPEIHET0 U JUCIIEPCUN
TE€HEPATBHON COBOKYITHOCTH C
IIOMOLUIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFSSLUWZX

10

11

12

13

OneHnBaHue BEPOSTHOCTEN
COOBITHI IO BHIOOPKE

CraTtucTudyeckas rMIioresa.

IIpoBepka IpOCTEUIINX TUIIOTES

C IIOMOIIILIO CBOWCTB
U3YYEHHBIX pacIpereeHun

CraTtucTudyeckas rMIioresa.

IIpoBepka IpOCTEUIINX TUIIOTES

C IIOMOIIBLIO CBOMCTB
U3YYEHHBIX pacIpereeHun

[TpakTrueckas padoTa ¢
WCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUI]

[Ipumepsl HEMPEPHIBHBIX
CIy4ailHbIX BeJIMUYUH. DyHKINS
MJIOTHOCTH BEPOATHOCTH
PaBHOMepHOE pactipeneneHue.
[Tpumepsl 3aaa4, MPUBOASIIUX

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2NSVIR 1

https://m.edso0o.ru/6VQ7WZS6U

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

https://m.edsoo.ru/TBYPVVI6N




14

15

16

K IMOKa3aTeIbHOMY U K
HOPMaJIbHOMY pacipeieeHUsIM

OyHKIMS TIOTHOCTH
BEPOSITHOCTH MOKA3aTEIBHOTO
pacrnpeneneHus

@yHKIUSA ITIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO
pacrpeneneHus

ITocienoBaTeIbHOCTE
OJIMHOYHBIX HE3aBUCUMBIX
coObrtuii. [Ipumep 3amaun,
MPUBOASAIICH K pacTipeIeICHUIO
Ilyaccona

https://m.edso0o.ru/0TSV4ANSGH

https://m.edsoo.ru/3BEDF3PKL

https://m.edsoo.ru/D45HUB3GM

17

[IpakTrueckas pabota c
UCTIOJIb30BAHUEM DJICKTPOHHBIX
TabIuL

https://m.edso00.ru/6XKX4ZT1F

18

19

KoBapuanus n1Byx ciry4aiHbIX
BennuuH. Koapdunuenrt
KOppesILIU

CoBMmecTHBIE HAOMIOIEHUS IBYX
BEJIMYNH

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPQOZ9

20

21

22

Br16opounsiii koapduueHT
KOppesuu

Paznuune mMexny MTuHEHHON
CBSI3bI0 M IPUYHUHHO-

CJIEICTBEHHOH CBA3LIO

JInneiinas perpeccus

https://m.edsoo.ru/SL2HPVEAB

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG




23

24

25

26

27

[TpakTuyeckas pabora ¢
HCIIOJI30BAHUEM JJIEKTPOHHBIX
TabIMLI

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C
IIOMOIIBIO TaGJII/II_[ " Iuarpamm,
onucarciibHasa CTaTUCTHUKaA

OmnEBITH C PaBHOBO3MOKXHBIMHU
9JICMCHTAapHBIMU COOBITHSIMHU

Brruncienue BeposTHOCTEM
COOBITHY C IPUMEHEHUEM
hopmyn

Brrunciienue BeposTHOCTEM
COOBITHI ¢ TPUMEHEHNEM
rpaduyecKux METO/I0B:
KOOpJMHATHAA MpsiMasi, 1IepeBo,
JarpaMmma Jusepa

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V3

https://m.edsoo.ru/XLU9T8DVR

https://m.edsoo.ru/66 1MIIPXR

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

28

CrnydaifHble BETUYUHBI U
pacripenieieHus

https://m.edsoo.ru/CVIY1CQSA

29

30

31

32

MatemaTnueckoe 0XKuIaHue
CIIy4allHOU BEJIMYUHBI

MateMaTuyeckoe 0KUgaHue
CITy4ailHOM BEJIUYUHBI

KonTponbHas pabdota:
"BeposATHOCTB M cTaTUCTHKA"

Brrunciienue BeposTHOCTEN
COOBITUY C MPUMEHEHUEM
dbopMyIt 1 TpadUIECKUX
METOJIOB

https://m.edsoo.ru/FQJOJ9KXY

https://m.edsoo.ru/2YXDFL4PS

https://m.edsoo.ru/WS1ILA3US8

https://m.edsoo.ru/MFOY8KOZ7




Brruucnienue BeposiTHOCTEH
COOBITUI C MPUMEHEHUEM
dbopMyIt 1 TpadUIECKUX
METOJIOB

33

Crny4aiiHble BETUYUHBI U
34 pacrpeeneHus.
MaremaTnyecKkoe OKHIAHUE

CIIy4aiiHOM BEJIUYUHBI

https://m.edsoo.ru/YISRDSASM

https://m.edsoo.ru/SNAA4YLRK

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOMN NPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIeMOro
pe3yJbTarta

6
6.1

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA

Yurath U CTPOUTH Ta6J'II/II_[BI " IruarpamMmbl

6.2

OnepupoBarh MOHATHSIMH: CpelHee apudmernyeckoe, MeINaHa,
HauOoJibIlIee, HAMMEHBIIEE 3HAYCHUE, pa3MaX MacCUBa YHCIIOBBIX TAHHBIX

6.3

6.4

6.5

6.6

OnepupoBaTh NOHATUAMU: CIy4alHbIA HKCIIEPUMEHT (OIIBIT) U CIIydaliHOE
cOOBITHE, 3JEMEHTapHOE COObITHE (RJIEMEHTAPHBIM MCXOJ) CIIy4aitHOTro
OMbITa; HAXOJUTb BEPOSTHOCTM B OMNbITAX C PaBHOBO3MOXHBIMU
Clly4aliHBIMU COOBITUSIMU, HAXOUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHIH
B M3YYEHHBIX CIy4ailHbIX dKCIIEpUMEHTAX

Haxonute ¥ ¢opMyiaupoBaTh COOBITHS: NEpeceueHHe M OObeAUHEHHE
JTAHHBIX COOBITUH, COOBITHE, TPOTHBOIOJIOXKHOE TAaHHOMY COOBITHIO;
MOJIb30BATbCS  AMarpamMmMamMu  Difepa W QOpPMYJIOH  CIOXKEHHS
BEPOSITHOCTEN MPH pEIICHNH 3a]a4

OnepupoBaTh MOHATUAMH: YCJIOBHAasi BEPOATHOCTb, HE3aBUCHUMbIC
COOBITHS; HAXOAUTH BEPOSITHOCTH C MOMOIIBIO TMpaBWja YMHOXXEHHUS, C
MIOMOLIBIO JIEpEBa CIYYaHOTO OIbITa

HpI/IMeHHTL KOM6I/IH8.TOpHOC IMPpaBUJIO YMHOKCHHUA IIPU PCUHICHUH 3ala4d

6.7

6.8

11 KJTACC

Kon
NpoBepPsieMOro
pe3yJabrarta

5

5.1

OnepupoBaTh NOHATUAMM: HCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHUSA, CEPUS
WCIBITAaHUH, yCEX U HEeyJlaua; HaXOAUTh BEPOATHOCTU COOBITUN B CEPUU
HE3aBHCHMBIX MCIIBITAHWM 10 NEPBOrO YCIEXd, HaXOAUTh BEPOSATHOCTH
cOOBITHI B cepuu UctibITaHNi bepHyu

OnepupoBaTh NOHATUSAMHU: CllydyallHas BEJIMYMHA, paCIpElEICHUE
BEPOATHOCTEH, JUarpaMma pacipeaeIeHus

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeIbLHOM NMPOrPAMMBbI CpeHEro 001ero od0pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHI/IBaTL BCPOATHOCTU 3HAYCHUH cnyqaﬁHoﬁ BCJIIMYHHBIIIO
pacnupeaAcCIICHUIO UJIU C IIOMOLIBIO JUAarpaMm



OHepI/IpOBaTI) IMOHATHUEM MATEMATUUYCCKOTO OXHAaHHA, IIPUBOANUTH
MMPUMEPHBI TOT'O, KaAK IPUMECHACTCA MATEMATHICCKOC OKUIAHNC cnyqaﬁHoﬁ

32 BEJIMYUHBI, HAXOJHWTh MAaTEeMAaTHYECKOE OXHUIAaHUE TI0 JaHHOMY
pacrpeiesieHuIo

5.3 Nwmets nmpencTaBiaeHne o 3aK0HE OOJIBITNX YHUCET

5.4 NwmeTs npeacTaBieHre 0 HOpMaabHOM pacrpeeieHuu

HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBepHeMblﬁ IJIEMEHT COACPRKAHUA

Kon
6 Teopust BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenue maHHBIX C TOMOUIpl0 Tadmuiy u  auarpamm. Cpeanee
6.1 apudMeTHYecKoe, MeauaHa, HauOOoJbIIee W HAUMEHBIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHUs U CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyualiHple JKCHEPUMEHTHI (OMBITHI) M CIyYaiHbIE COOBITHS. DIEMEHTApHBIC
coObiTHst (MCXO/aBI). BeposSTHOCTH ciydallHOro COOBITHS. BIU30CTh YacTOTHIH
6.2 BEPOSTHOCTH COOBbITHI. CiydaifHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU
coOBITHSIMU. BeposTHOCTH COOBITHH B ONBITAXC PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH
6.3 Onepauuy Hax COOBITUAMHU: TepecedeHHe, OObEeIWHEHHUE, IPOTUBOIOIOKHBIE
' coObITus. Jnarpammsl Ditnepa. @opmyna caokeHus: BEpOsSATHOCTEN
6.4 VYcioBHass  BEpPOSITHOCTb. YMHOXKEHHE BEpOSATHOCTEW. JlepeBo  cilydalHOIO
’ skcniepumenTta. opmyna moaHoH BeposTHOCTU. HezaBucuMbIie cOOBITHS
6.5 Komb6unaropuoe mpasBwio ymHoxeHus. llepectaHoBku u Qaxrtopuan. Ywucio
) coueranuid. TpeyronpHuk [Tackams. @opmyna 6mHoMa HeroToHa
bunapnblil cioyuyaliHelii ONBIT (WMCHBITAaHME), yclex W Heyaada. HesaBucumble
6.6 ucnbiTanuss. Cepus HE3aBUCUMBIX HCHBITAaHWN 110 mnepBoro ycnexa. Cepus
HE3aBUCUMBIX HCTIbITaHU bepHyum
6.7 Cnyuaitnas BenuuuHa. Pacripenenenue BepostHocTed. JluarpaMma pacrpeesieHus.
' [Tpumeps! pacnpesiesieHui, B TOM YKCiIe T€OMETPUUECKOEen OMHOMUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 Teopus BEpOSATHOCTEN U CTATUCTHKA



5.1

UucnoBble XapaKTEPUCTUKU CIy4YallHBIX BEIMUYMH: MaTeMaTHYeCKOe OXKHJaHUE,
JUCIIEpCUs U CTaHIAapTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEHNsT MaTeMaTHIECKOTIO
OKU/IaHUs, B TOM 4YMCJE B 3ajjauyax U3 IOBCEAHEBHOM *H3HU. MartemaTHueckoe
OKu/laHue OMHApHOMU ciyyailHOI BeTMuYMHBL. MaTemMaTndeckoe 0XXUJaHUE CYMMBI
CIIy4aiHbIX BeIWYMH. MaTeMaTH4ecKoe 0KUJaHUE U TUCTIEPCHUS TEOMETPHUUECKOTO
¥ OMHOMHUAJIBHOTO pacIpeesIeHui

52

53

3aKoH OOJBIMX YHCET M €ro POoJib B HayKe, MpUpojie U ooO1mecTBe. BEIOOpOUHBII
METOJ UCCIIENOBAHUN

IIpuMepsl  HENpepbIBHBIX — CIydaWHbIX BeauuuH. [loHATHE O IIOTHOCTH
pacnpenenenus. 3agauu, IPUBOIAIINE K HOPMAIbHOMY pacnpeaeneHuto. [lonarue
0 HOpPMaJIbHOM paclpeiciIeHu!

IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kona

HposepﬂeMble TpeﬁOBaHI/Iﬂ K NIPeIMETHBIM pe3yJbTaTaM OCBOCHHUSA

NpoBepPsIeMOro OCHOBHO# 00pa30BaTeJIbHOI MPOrPaMMbl CPeHEro 0011ero
TpeOoBaHUs o0pa3zoBaHus

BnageHnne MeronaMm JOKa3aTeNIbCTB, AJITOPUTMaMHU pELIEHUS 3a7ady;
yMeHHe (GOpMyJIMpOBaTh M ONEPUPOBATH IMOHATHAMH: OIpEIesICHuE,
aKCUOMa, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, [10KA3aTEIbCTBO,
paBHOCHIIbHBIE (JOPMYIMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYINPOBaATH
0o0paTHOE W MPOTHUBOMOJIOKHOE YTBEpPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJb30BaTh METOJ MaTeMaTHYeCKON WHAYKIINU;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKIACHUS IIpU pEULICHHM 3azad,
OLICHUBATh  JIOTUYECKYIO  IPAaBUIBHOCTb  PACCYXACHUM; YMEHHE
OIEpUPOBATh MOHATHSIMH: MHOYECTBO, IOJAMHOXECTBO, ONEpPALMU Haj
MHOJKECTBAMH; YMEHHE HCIIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIN
anmapat JJ1sl OTIMCaHUs PEATbHBIX IPOLIECCOB U SIBJICHUM U IIPU PELICHNUN
3aJa4, B TOM 4YHCI€ M3 JPYyrux Yy4eOHBIX MPEIMETOB; yMEHHE
OINepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh W OIHUCHIBaTh TIpadbl pa3IMUHBIMU

crioco0amu; UCIOIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

YMmenue OIICPHUPOBATH TOHATHUAMU:. HATYpPaJIbHOC YUCIIO, LICJIIOC YHCIIO,

CTCIICHb C LECJIBIM ITIOKAa3aTCJIEM, KOPCHb HaTypam)Hoﬁ CTCIICHU, CTCIICHDb



C panuMoOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHCTBUTEIBHBIM
mokasateneM, JorapuM dHclIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOIYJII0, PalMOHAIBLHOE YHCIIO,
UppALIMOHATLHOE  YHCJIO,  MHOXECTBA  HATypPaJIbHBIX,  IEJbIX,
palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCENI, YMEHHE HCIIOJIb30BaTh
MpHU3HAKU JEIUMOCTH, HAUMEHBIIUI OOIIMI JEeTUTeNh U HauMEHBIIee
obmee kpaTHoe, aroput™ EBKIIMIa Mpu pelieHnn 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMA  TO3ULIUOHHBIMH  CUCTEMAaMHM  CYHUCIICHUS, yMCHHE
BBITIOJIHSITh BBIYHCIICHUE 3HAYEHUN W MPeoOpa3OBaHHsS BBHIPAKEHHM CO
CTETeHsAMH U JorapudmMamu, npeoOpa3oBaHus IPOOHO-pAIIHOHATBEHBIX
BBIpOXCHHUI; YMEHHE ONEPHUPOBATH TMOHATHUSIMH: IOCIIEI0BATEIHLHOCTD,
apumMeTndeckas mporpeccus, reOMeTpruIecKast IporpeccHsi, 06CKOHEYHO
yOBIBaromasi  reoOMeTpUYEeCKass  MPOTPECCHs; yMEHHE  3aJ1aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;
yYMEHHE OMNEepUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO, COMPsHKEHHBIC
KOMIUICKCHBIE YUCIIa, MOJYJb M apTYMEHT KOMILJIEKCHOTO 4Hcia, hopma
3aMrCcH KOMIUIEKCHBIX YHcel (TeoMeTpruYecKasi, TPUTOHOMETPUIECKas U
anrebpandeckas); yMeThb MPOU3BOAUTH apuPMeTHUECKUe ACUCTBUS C
KOMIUIEKCHBIMA ~ YHCJIAMHU; TPHUBOAUTH TMPUMEPHI  HCIIOIB30BAHUS
KOMILUIEKCHBIX YHUCEJ; ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIpCACIINTECIIb MATPHULIBI, FGOMCTpI/ILICCKI/Iﬁ CMBICJI OIIPECACIINUTECIIA

YMeHue onepupoBaTh MOHATHAMU: palMOHAIbHBIC, WPPALMOHAIBHBIE,
noKas3aTesbHble, CTENEHHbIE, JIorapu(MUYecKre, TPUrOHOMETPHUYECKHIE
YpaBHEHHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OINEpHUpOBATh
HOHATHAMU: TOXKIECTBO, TOXIAECTBEHHOE NMpeoOpa3oBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHUW M HEPABEHCTB, PaBHOCUJIBHOCTH
YpPaBHEHUH, HEPAaBEHCTB U CUCTEM; YMEHHE pEllaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C IOMOILBIO Pa3IWYHBIX MPUEMOB; pPEIIAThH
YPaBHEHHS, HEPAaBEHCTBA U CHCTEMBI C IapaMETPOM; IPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JJI PEIICHUS MaTeMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IuuHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh (YHKIHMU, OIPaHUMYEHHOCTh (DPYHKIUH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (DyHKIMH, HauOoJIbIllee U HaUMEHbIIee 3HaYeHUs
GyHKIMHM Ha IPOMEXYTKE, HENpepbIBHAs (PYHKIIMS, aCUMIITOTHI Tpaduka

¢byHKUMY, NepBast U BTOpas NPOU3BOJHAS (DYHKIUH, TEOMETPUUECKUI U



¢buznyeckuil CMBICT TPOU3BOJAHON, NEpBOOOpa3Has, OINpeAeNEHHbIN
WHTETpaJl; YMEHHE HAXOIUTh ACUMMTOTHI rpaduka (QYHKIHH, yMEHHE
BBIYHCIIATh IMPOW3BOJHBIC CYMMBI, TPOW3BEICHHUSA, YaCTHOTO H
KOMIIO3UINHN (DYHKIIMA, HAXOAWTh YPaBHCHHE KacaTelbHOW K TpadukKy
(GyHKIIMHM, YMEHHE HAXOAWTh MPOW3BOJHBIC AJIEMEHTAPHBIX (YHKIIUMH;
YMEHHE HCIIONB30BaTh IMPOW3BOAHYIO JUISI HCCIENOBaHUS (DYHKIUH,
HaxOJIUTh HAaWOOJIBIIME M HAWMMEHBIINE 3HAaYeHUs (PYHKIUH; CTPOUTH
rpadvKy MHOTOWICHOB C MCIOJIF30BAaHUEM allapara MaTeMaTHYeCcKOro
aHalIM3a; TPHUMEHATH TPOW3BOAHYIO IS HAXOXKICHHS HAMITYUIIero
pelIeHUsT B MPUKJIAJHBIX, B TOM YHCIE COIMAIBHO-DKOHOMUYECKUX M
bU3HYeCcKUX 3aa4ax; HaXOAUTh TUIOMATH U 00bEMBI (GUTYP C TTIOMOIIBIO
WHTETpaJia; MPUBOJUTH MPUMEPhl MATEeMAaTUYECKOTO MOJCIHPOBAHUS C

MOMOIIBI0 Au(depeHITnaATbHBIX YpaBHECHUIH

YMeHue omnepupoBaTh MOHATHSIMH: Tpaduk (QyHKIMHM, OOpaTHast
¢byHKIMs, KOMIO3uIMsA (YHKIMN, JTUHEWHas (QyHKIUS, KBaJpaTU4HAs
byHKIHS, panoHanbHas dbyHKIHSA, CTeTNeHHas byHKIMS,
TPUTOHOMETpUYECKHE (YHKLUUH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHas U Jiorapugmuueckas QYHKIUH; yMEHHE
CTpOUTH TpaUKH U3yUeHHBIX (YHKUMH, BBINOJHATH MpPeoOpa3oBaHMS
rpaduKoB (QPyHKIUH, UCIIOIB30BATH TPAPUKH ISl H3YUCHHUS MTPOIIECCOB U
3aBUCUMOCTEH, MPH PEUICHUHU 3aad U3 APYTUX Y4eOHBIX MPEJIMETOB H
3ajjay U3 peaslbHOM >KM3HU; BbIpaXkaThb (GOPMyJIaMU 3aBUCUMOCTU MEXIy
BEJIMYMHAMU; UCIIOIB30BATh CBOMCTBA M IpaduKu QYHKIHIHA 715 pelIeHUs
ypaBHEHHIA, HEpPAaBEHCTB M 3ala4y C IapaMeTpaMu; H300paxaTtb Ha
KOOP/IMHATHOM IJIOCKOCTH MHOKECTBA PELLICHUN YpaBHEHUH, HEPaBEHCTB

U UX CUCTEM

VYMeHHne pemiath TEKCTOBBIE 3314l Pa3HbIX TUMNOB (B TOM 4HCIE Ha
IPOIICHTHI, I0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJOTH, 331a4u U3 00JIaCTH yNpaBJICHUs JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIISATh BBIPAXKEHHUS, YPAaBHEHUs, HEpaBEHCTBA M HUX
CHUCTEMBI MO YCJIIOBHMIO 3aJa4M, UCCIEJOBATh NOJYYEHHOE PEIICHHE U
OLICHUBATh MPABJONOJ0OHOCTh PE3yNbTaTOB; YMEHHE MOJCINPOBATH
peanbHble CUTyallud Ha S3bIKE MATEMAaTHKH; COCTAaBIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHCTEMBbl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBaTh IOCTPOCHHbIE MOJENU C MCIOJIb30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATh NOTYUYESHHBIH pe3yIbTaT



YMeHne onepupoBaTh MOHATHAMU: CpeHee apupMeTHIecKoe, MeInaHa,
HauOoJIbIIIee U HAUMEHbILIEe 3HAYeHUS, pa3Max, JUCTIepPCHs, CTaHAapTHOE
OTKJIOHEHUE YHCIIOBOTO HA0Opa; yMEHUE HM3BIIEKATh, MHTCPIPETHPOBATH
MH(OPMALNIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMMmax, rpadukax,
OTPa’KaloIy0 CBOMCTBA peallbHBIX IIPOLECCOB U ABJICHU; IPEJCTABIATh
MHPOPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTAaTUCTHUYECKUE JIaHHBbIC, B TOM YHUCIE C IPUMEHEHHEM IpadUuecKux
METO/OB U MJIEKTPOHHBIX CPE/ICTB; IpaUueCcKy UCCIIE0BATh COBMECTHbIE
HaONIOZICHUST C TIOMOIIBIO JHUarpaMM pacCeUBaHUs H JIMHEHHOM

perpeccuun

YMeHue onepupoBarh IOHATUAMM: CIIy4alHBIM ONBIT U CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C MCIIOJIb30BaHUEM TIpadUuecKuX METOJOB; MPUMEHSThH
(GOpMyJIbI CIIOKEHUS M YMHOKEHHUSI BEPOATHOCTEW, (OopMyIly MOIHOU
BEPOSATHOCTH, (hopmyiy bepHyimn, KoMOMHATOPHBIE (PAKTHI M POPMYJIBI;
OLIEHUBAaTh BEPOSITHOCTH PEAIbHBIX COOBITHUH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CllydaliHas BeEJIMYMHA, pACHpPEECIICHUE BEPOSITHOCTEM,
MaTeMaTHYeCKOe OXHUAAHWE, NUCIEPCHs U CTaHAapTHOE OTKIOHEHHE
CllydalfHOM BEeJIMYMHBI, (YHKIMHM pACHpeleNieHus] U  IUJIOTHOCTH
PaBHOMEPHOIO, IIOKa3aTe€IbHOIO W HOPMAJIBHOIO PACIpPEACICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUYEHHBIX paCHpeNelIeHUd JUIs
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOAB! BBIOOPOYHBIX HCCIECIOBAHUN; yYMEHUE MPUBOIUTH HPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B IMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATH MOHATUSAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCIO COYETaHUH, YUCIO MepecTaHOBOK; OMHOM HbroTOHa; ymeHue
IPUMEHITh KOMOWHATOPHBIE (DAKThI U PACCYKICHHS JJIsl pEIICHUs 3a/1a4;
OLICHUBATH BEPOSITHOCTH  pealbHBIX COOBITHI]; COCTaBIIAATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATH HOJ'Iy‘-ICHHBIﬁ pe3ysIbTaT

YMeHHe omnepupoBaTh IOHATUAMM: TOYKA, IMpsMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA yIjia, IJIOCKUM yroi,
JIBYIPAaHHBIA yTOJI, TPEXTPAHHBIM YroJ, CKpPELIMBAIOIIHAECS MpsAMBbIE,
MapaJUIEIbHOCTh U NEPHNEHAUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yroi
MEXIY HPSAMBIMHU, YIOJI MEXAY IPSIMON W IIJIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKY

pAMBIMH, PACCTOSAHUC MCKAY INIOCKOCTAMU; YMCHUC UCIIOJIb30BATh ITPHU



10

11

12

PEIICHUN 3aJa4 WU3YYCHHBIC (baKTI)I U TCOPEMBI INNIAHUMETPUH; YMCHUC
OIICHUBAThL  pPa3MCpPbl 00BEKTOB OKpYKarouiero MHpa; CTPOUTH
MAaTe€MaTUYCCKHUE MOJACIN C IMOMOIIBIO TCOMCTPUUCCKHX MOHATHHA |

BCJIMYHMH, p€IIaTh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3aa4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOLIAIb QUTYpHI, 00BEM (QUTYPHI,
MHOTOTPAaHHHK, NTPABWIBHBIH MHOTOTPAHHHK, CEYCHHE MHOTOTPAaHHHUKA,
KyO, mapajienenunen, NOpusMa, NUpampaa, (uUrypa U IMOBEPXHOCTb
BpalleHus, HUIUHIpP, KOHYC, map, cdepa, miomans cdepsl, MIONIAb
NOBEPXHOCTU MUPAMH[BI, NPU3MBI, KOHycCa, LWIMHIpa, 00bEM Kyoa,
HpSMOYTOJIBHOTO TIapajuleNIenuIe/1a, MUPAaMH/IBI, MPU3MBI, LWIMHIPA,
KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWINHApA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHME Iapa, IUIOCKOCTH,
Kacatomasicss chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (UTYPHI U TIOBEPXHOCTH
BpAILCHUS, NX CEYCHHS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOHCTBA T€OMETPUIECKUX (HUTYDP, CAMOCTOSATEIHLHO
(bopMyaHpOBaTh ONpEACICHHUS U3y4aeMbIX (Uryp, BbIIBUTaTh TUIIOTE3BI
0 CBOMCTBax W NMpHU3HAKaX '€OMETPUYECKUX (PHUTYp, 0OOCHOBHIBATH WIIH
OnpoBepraTh MX; yMEHHE MPOBOAMTH Kiaccudukauuioo ¢Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBINOJHATH HEOOXOAMMBIEC IOMOJHUTEIbHbIC

MOCTPOCHHUSI

YMeHue OmnepupoBaTh MOHSATUSMHU: JABM)KCHHE B  TPOCTPAHCTBE,
MapajuIeIIbHBIA TIEPEHOC, CAMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3oBaHUE MOA0OMs, TMOA0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TIPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIIOJIIB30BaTh T€OMETPUUYCCKUE OTHOIICHHS
NIPY PEIICHUH 33129, HAXOUTh T€OMETPUIECKHE BETMUUHBI (JUTHHA, YTOJ,
I0INaAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEIMETOB U
U3 PEATbHOM XU3HW; YMCHHE BBIUYUCIISATH T'€OMETPHUCCKHE BEITHMYHHBI
(MHA, yro, IUIOIIa[b, OOBEM, ILIONIAhb MOBEPXHOCTH), HCIOJIb3YS
u3ydeHHbIe (OPMYIIBI U METOZBI, B TOM YHMCIIE: TUIOMIA/h TOBEPXHOCTH
MUPaMUJIbI, TIPU3MBI, KOHYCA, HWIHHIPA, TUIOMAas chepbl; 00béM KyOa,
NPSIMOYTOJIBHOTO MapaJIeNienuneia, MTUPAMHIBI, TPH3MBI, IMIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HLIX (bﬂryp

YMeHue ONCpUPOBATH MMOHATHAMU: IIPAMOYT'OJIbHAsA CUCTEMA KOOPAUHAT,

BCKTOpP, KOOPAWHATBHI TOYKH, KOOPJAWHATBI BCKTOpA, CyMMa BCKTOPOB,
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NpPOM3BEJICHUE BEKTOpPAa Ha YKCJIO, Pa3jokKEeHHE BEKTopa Mo Oasucy,
CKaJISIPHOE TPOU3BEJICHHE, BEKTOPHOE TMPOM3BEACHUE, YIOJd MEXIY
BCKTOpaMH; YMCHUEC HUCIIOJIb30BaTh BCKTOpHBIﬁ n KOOp}II/IHaTHI)IfI METO
A1 peIICHUA TCOMCTPHUYCCKUX 3adad W 3aJad ApYyTrux y‘-Ie6HI>IX

npeaMETOB

VYMmenue BbpIOMpaTh MOAXOAALIMI METOJ sl pElIeHUs 3aJayu;
MOHUMAHUE 3HAYUMOCTH MATEMAaTUKH B U3YYEHUH MPUPOJIHBIX U
06HI€CTB€HHBIX IMponeccoB n HBHCHHﬁ; YMCHUC pacro3HaBaTb
MPOSIBIICHUE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE, YMEHHE MPUBOIUTH
NpUMEpPbl  MAaTEMATUYECKHX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTEeMaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
1.1 HatypanbeHble u niesble yncia. [Ipu3Haky AeIMMOCTH LHEIbIX YUCEl
12 Pammonaneubie uyncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OecKOHEYHbIE IEPUOINUECKHE JPOoOH
13 ApudmeTnueckuil KOpeHb HaTypaJibHOM cTeneHu. JleficTBUs ¢ apupMeTHUECKUMHU
' KOPHSIMM HaTypaJbHOMN CTENEHU
L4 Crenenp ¢ wnenbiM mnokasateneMm. CTeneHb € palMOHAIBHBIM ITOKA3aTENIEM.
' CBolicTBa CTENEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YMCIIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsaTuunble U HaTypalbHbIE JOrapu(pMbl
HevictBurenpHble 4ucia. Apu@MeETHYECKHE OIepalud ¢ JICUCTBUTEIbHBIMU
1.7 yrucinamu. [IpuOmk€HHBIE BBIYMCICHUS, MpaBWIIA OKPYIJICHUS, MPHUKHIKA U
OILICHKA PE3yJIbTaTa BBIUYNCICHUI
1.8 [IpeobpazoBanue BoIpaKeHUN
1.9 KommiekcHbie uncina
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paMOHATEHBIE YPABHEHHS
2.2 HppannonanbHble ypaBHEHHS
2.3 TpuroHomeTpuieckre ypaBHEHUS
2.4 [TokazarenbHble U JIOTapUPMUUECKHE YPABHEHUS
2.5 Lensle u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMUUECKUE HEPABEHCTBA
2.8 TpuroHnomeTpruyeckue HepaBeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpaMHu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeeanuTeIb MaTpUIIbI
3 OyHKIMU U Tpaduku



OyHk1Ms, crnocoOwl 3ananus Gynkuuu. 'paduk Qynkuun. B3zaumHo oOpaTHble

> ¢ynkunu. YétHsie 1 HeuéTHBIe pyHKUMU. [leproamueckue GyHKIHH
OO6nacth ompeAesieHrs] W MHOXECTBO 3HaueHud (ynkmuu. Hynmu dyskmmm.
) [IpomexxyTkn  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl 1 MUHUMYMBI (DyHKIMU. Hawnbonbliee M HawMeHbIee 3HAYCHHE
(GYHKIIMHY Ha TPOMEKYTKE
13 CrenenHas ¢yHKIHMS C HaTypaldbHBIM U IIeNbIM MoKa3zatenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS n-0i CTENEHU
34 TpuronomeTpuueckue GyHKINN, UX CBOMCTBA M TpadUKH
3.5 [TokazatenpHas u norapudmudeckas GyHKIIUU, KX CBOWCTBA U IPaduKH
16 Toukn paspbiBa. AcumnTotel rpagukoB ¢yHkiuil. CBoiicTBa  (QyHKIHIMA,
' HENPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTpruueckas mporpeccun. @opmyiia CI0KHBIX MIPOLEHTOB
4 Havana maremaTtnueckoro anaimsa
4.1 [IpousBonnas ¢pyukuuu. [IponsBoiHbIe 37€MEHTAPHBIX (PYHKIIHHA
[IpumeHeHHEe TPOU3BOMHON K HCCICIOBaHWIO (YHKIIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxxeHne HanOobIIero 1 HAMMEHbBIIEeTo 3HAaYeHUs (PYHKIIMU Ha
OTpE3Ke
4.3 [lepBooOpa3nas. Muterpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOkecTBO, onepanuu HaJ MHOXecTBaMu. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHoCcTh
6.3 Kom6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ TOBEPXHOCTU BpALLICHUS
7.5 KoopauHatbl U BEKTOPBI
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