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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTb U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&HHOTro
YPOBHSI Ha YPOBHE CpeJIHEro 001iero oopazoBanus. Y4eOHbIN Kypc MpegHa3HaueH
uist popMupoBaHHs y 00YyYarOUIUXCsl CTaTUCTUYECKON KYJIbTYphl M MOHUMaHUS
PO TEOPUH BEPOSTHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U mporieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
MPEACTaBICHUS] OOYYaIOIIUXCA O METOJaX HCCIEOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS TOHMMAaHUE 3HAYMMOCTH W OONIHOCTH MAaTEMAaTHYECKHX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepxkanne y4eOHOTO Kypca HalpaBlIC€HO Ha 3aKpelieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pa3BUTHE MPEJCTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXITY
HUMH Ha BaKHBIX MPHUMEPAX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YyOTPpeOUTEIbHBIX U OOIUX MaTEeMAaTUUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUTSI OTTICAHUSI aHTPOTIOMETPUYECKUX U JIeMOTpadhUyeCKUX BEIMYUH, TOTPEITHOCTEN
B pa3NIUYHbIC POJIa U3MEPEHUSIX, JUIUTEILHOCTH 0€30TKa3HOM PabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJIICHUI U TIPOIIECCOB B O0IIECTBE. Y UeOHBIN
KypcC SIBJISIETCS 0a30il JIIi OCBOCHHSI BEPOSITHOCTHO-CTATUCTUUECKUX METOJIOB,
HEOOXOJIMMBIX CIIEHUAIUCTAM HE TOJIbKO MHXKEHEPHBIX CIEUATIBHOCTEH, HO TaKXKe
COIIMAIBHBIX U MICUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKHU
B 3HAUUTEJILHOW MEpe UCIOJB3YIOT anmapar aHajiu3a OOJIbIINX JTaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJIbIIHUX
yucesl — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJIbI, MMEIOIIET0 MaTEeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBMM C yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIC
coniepkatenbubie TUHUM: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaiiHble
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOIUMBIC JUIsI TOJHOIIEHHOTO OCBOCHUS
Matepuajia JJaHHOTO Y4e€0HOro Kypca M CMEXKHBIX MaTeMAaTHYECKUX Y4EOHBIX
KYPCOB.

Conepxxanue muHUU «CaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
11t GOpPMUPOBAHUS TIPEJCTABICHUN O pPacHpeaesICHUH BEPOSITHOCTEH MEXTY
3HAYCHUSAMHU CIy4YalHBIX BEJIMYMH. Ba)KHYI0 4acTh B 3TOM COAEPKATEIbHOU JTMHUU
3aHUMAeT HU3YYE€HHE TEOMETPUYECKOT0 W OWHOMHMAJIBHOTO paclpelesieHu u
3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeIbHBIM U HOPMaJbHBIM
pacrpeeneHUsIMH.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU CIIy4YalHbBIMU BEJIMYMHAMU H
pacnpeneneHus MU, AaKIEHTUPYIOT BHHMAaHUE OOYYaIOIMUXCS HAa OMHCAHUU U



U3YYEeHUU CIy4YallHBIX SBJICHUH C MOMOILIBIO HEMPEPBIBHBIX (PyHKIHI. OCHOBHOE
BHHUMAHME YAEISIETCS MOKa3aTeJIbHOMY U HOPMAJIBHOMY PaCIIpECIICHHSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEJIBHOE H3Y4YEHHE CBSI3U
MEXIy CIy4YalHbIMM BEJIMYMHAMH W ONMCAaHUE D3TOM CBA3H C IIOMOIIBIO
KO3(pQUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH D3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO HAa YPOBHE
OCHOBHOT'0 00111ero 00pa30BaHUs, 1 BO MHOTOM ONMPAIOTCS HA CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Ipeuiaraercs  Ha
O3HAKOMHUTEJIBHOM YPOBHE — IIOCJIENOBATENBHOCTh CIIYYaMHBIX HE3aBUCHMBIX
COOBITHH, HACTYNAIOIUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C pacCIpeaeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SIBIISIETCSL aKTyalbHBIM JUIsI OYIylIuX aOUTypHUEHTOB, MOCTYMAIOIMIUX HA yueOHBIC
CHELMANIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha usyuyenue yue6HOro kKypca «BeposTHOCTb U CTaTUCTHKA» Ha YIiyOJIeHHOM
ypoBHe oTBOoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11 kiacce
— 34 yaca (1 gac B Hezemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cs3ubIl rpad, nyTH B rpade: nukibl U nenu. CteneHb (BaJICHTHOCTB)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McXxo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEPOSTHOCTU COOBITUM. CiTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Onepanuu Hag COOBITUAMU: IepecedeHne, 00beJMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEH. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHoM BepostHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbli ONBIT (MCOBITAHKE), YCIIeX U Heyaadya. HezaBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiuu. CiydaifHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BepodtrHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIydyailHbIMU BEMYMHAMH. buHapHas ciyvaliHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

CoBMecCTHOE pachpenesieHue JBYX CIy4YalHbIX BenWuuH. HeszaBucumeie
CIIy4aillHble BEIWYMHBL. MaTeMaTH4ecKoe OXHUIAHUE CIy4alHOW BEJIMYHUHBI
(pactipepenenust). llpumepbl  NpUMEHEHHS  MAaTEMAaTHYECKOTO  OXKHUIAHMS
(ctpaxoBanue, JoTepes). MaTeMaTHueckoe OXHIAAaHUE OWHApHOW clydaiiHOMU
BEJIMYMHBL. MaTeMaTndyeckoe OKHJIaHWE CYMMbI CIyYalHBIX  BEJIMYHH.
MaremaTtuueckoe 0XKHM/1aHue FT€OMETPUUECKOTO 1 OMHOMHUAJIBHOTO pacIpe/IeIeHUH.

Jucnepcuss W CTaHAApPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pactipenenenust). Jucriepcusi OMHApHOU CIy4alHON BENIMYMHBL. MaTemMaTH4YeCKOe
0’KUJAHUE MPOU3BEACHUS U JUCIIEPCUS CYMMbI HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYKH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOIO paCHpe]esICHUS.
Jucniepcust 1 cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

11 KJIACC

HepaBenctBo YeoniméBa. Teopema UebniméBa. Teopema bepHymm. 3akoH
OosblIMX  uyucesn.  BbpIOOpouHBI  MeTOod — ucchenoBaHuil.  BwribopouHbie
XapakTepucTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[TpoBepka NpocTEeHIIMX TUIOTE3 C MOMOUIBIO U3YYEHHBIX pacipeieIeHuH.

HenpepsiBHble ciydaliHble BeauduHbl. [Ipumepsl. DyHKUIMSA IIIOTHOCTH
BEpOSITHOCTU pactpesiesieHs. PaBHOMepHOe pachnpelereHue W €ro CBOMCTBA.



3ajaun, TpUBOASAIIME K NTOKA3aTEIbHOMY PACHPENEICHUIO. 3a1a4i, IPUBOISIINE K
HOPMaJIbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenus. OyHKIUS INIOTHOCTH U CBOKMCTBA HOPMAJIBHOT'O PACTIPEACIICHMUS.

[locnenoBaTebHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHM.  3amauw,
MPUBOJSAIIKE K pacnpenenennto [lyaccona.

KoBapuanusa nByx ciydailHeix BenuuuH. KoadduuueHt auHeHHOM
koppermsiuud.  CoBMeCTHblE  HAOMIOACHUS  JBYX  BEIMYHMH. BBIOOpPOUYHBII
kKodhurnueHT xoppemsuu. Paznudne MexIy JUHEWHOW CBS3BI0 W MPUYMHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOI HAMMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA» (YI'JIYBJIEHHBIXA YPOBEHbD) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBJICHUH, MpoOUEaYp
rpaXaaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakKIAaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHUYECKHWE 3HAHUS B
MHTEpecax 310pOBOTo M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHWE, COANTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOUS, HWHTEpPEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3a]1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUS



c(OPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAHUE BIUSHUS
COITMATTbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW ISl pelieHusl 3agad B o0JiacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HAyKHU Kak cepbl 4eTOBEUECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTH4YECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeficTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (popMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOIbI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro o0beKTa, IBJIEHUs, MpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOSITENIbHO (hOPMYIHPOBATh OOOOIIEHUSI M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUS, HWCCICNOBAaHUS, OICHHWBAaTh  JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKKe BBIABUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITh JeQUITUTHI HHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BBEIOMPATh MH(POPMAITHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaPUUeCcKH;

OILICHUBATh HaAEKHOCTD uHdopmaIuu o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHUs II0 XOIy peEUIeHus 3aJauyu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJeMbl, pelaeMod 3aJaud, BBICKA3bIBATH WJEH, HAIIEJIEHHbIE Ha TIOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTAThl PEIIECHUS 33J1a4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSTENbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/a4M, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 331a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1€ATEJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW U MHAUBUAYAJIHHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIBKHUX JIOJICH;

y4acTBOBaTh B T'PYIIOBBIX (Gopmax paboTsl (00CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbD) M UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTH U KOOPAMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAJa
B O0mMii TPOAYKT TIO KpPUTEpUsM, COHOPMYIUPOBAHHBIM  yUYaCTHUKAMU
B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniry 10 kiaacca o0yyaromuics HayquTCst:

cBOOO/IHO ONEpUpOBaTh MOHATHAMU: Tpad, IUIOCKUNA rpad, CBS3HBIN Tpad,
nyTe B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
JKCIIEPUMEHTA,;

CBOOOIHO ONEpUpPOBaTh MOHATHAMH: CIy4yalHBIM SKCIEPUMEHT (OIIBIT),
cllydailHO€ COOBITHE, DJIEMEHTAPHOE CllydyallHOEe COOBITHE (3JIEMEHTAPHBIA UCXON)
CIIy4ailHOrO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITMMI B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMM;HAXOJUTh U (POPMYJIHPOBATH
COOBITHSI:  TEpeceueHue, OO0bEAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
IIPOTUBOIIOJIOKHOE JTaHHOMY, MCIIOJIb30BaTh AWarpaMMbl JDUiepa, KOOPIAUHATHYIO
NPSAMYIO JUIsl PEIIeHUs] 3a]1a4, T0JIb30BaThCsl (DOPMYJIION CIOKEHUS BEPOATHOCTEN
JUTSl BEPOATHOCTEH ABYX U TPEX CIy4YalHBIX COOBITUH;

ONEPUPOBATH MOHATHIMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMbIE  COOBITHS, JIEPEBO  CIy4yallHOTO  3KCIEpUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOILBIO IMpaBWiIa YMHOXEHUS, JIepeBa CIIy4ailHOTO
OTbITA, HMCIOJB30BaTh (OpMyNy TOJHOW BeposiTHocTd, (opmyny baiieca mpu
pellleHuu 3a/ay, ONPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMmyjie U MO
OpraHU3alMU CIy4alHOTO IKCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOWHATOpHBIE (QOPMYJBl JJs TNEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEUICHUS
3a/lady 10 TEOPUHU BEPOSITHOCTEW;CBOOOJHO ONMEPUPOBATH MOHATUSIMH: OMHAPHBIN
CIIy4ailHbIi OMbIT (UCIIBITAHUE), YCTIEX U HEYy1auad, HE3aBUCUMbIE UCTIBITAHUS, CEPUSI
UCIIBITAaHUM, HAXOJUTh BEPOSTHOCTH COOBITHIA: B CEpUU HCIBITAaHUI 10 MEPBOTO
yClieXa, B CEpUU MCIBITAHUN bEpHyJUIM, B OIBITE, CBSI3aHHOM CO CIy4alHbIM
BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;



cBOOOJHO OMEpPUPOBATH MOHATHUSAMU: CIy4ailHas BEIWYHHA, paclpeiesieHue
BEpPOATHOCTEW, JauarpaMMa paclpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reOMEeTpUYECKOE, ONHOMUAIIBHOE Paclpe/ie/ICHUE;

OIIEpUPOBATh IOHATUSAMM: COBMECTHOE pPAaCIpPENENICHUE JBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpEEsICHUsl JBYX CIydyalHBIX
BEJIMYUH [UIS BBIICICHUSA PACIPEACIICHAS KAKIOM BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIy4alHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  IMOHATHEM
MaTEMaTUYECKOI0 OKUJAHUS CIy4alHOW BEJIMYMHBI (pacipeneiaeHus1), IPUMEHATh
CBOICTBA MAaTE€MaTHUYECKOrO0 OXHUAAHWS TNpPHU PEHICHUH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OXKHUAaHne OMHOMHUAIBHOTO U T€OMETPUUECKOTO pacrpeiesieHUH;

CBOOOJHO OIEpUPOBATH MOHATHAMH: JUCHEPCHS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJINYMHBI, IPUMEHATh CBOMCTBA JUCIIEPCUM CIIy4YaWHON BEJIWYUHBI
(pactipenenieHns) MPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIIBHOTO paclpeIeIeHUN.

K koniry 11 kiacca oO0yyaromuics HayquTCst:

BBIUUCIIATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BBIOOPKE U OLIEHHUBATH
XapaKTEPUCTUKN TI'EHEPaJbHOW COBOKYIHOCTH JAHHBIX 1O BbIOOPOYHBIM
xapakrepucTukam. OUeHUBaTh BEPOSITHOCTH COOBITHIM M MPOBEPATH MpOCTeHIIne
CTaTUCTUYECKUE THIIOTE3BI, MOJIb3YSACh H3YUYEHHBIMU PACIPEACICHUSAMU;

OPUBOANUTH  NPUMEPBl  33Jay, MNPUBOAALNIMX K  IIOKa3aTEJIbHOMY
pacnpeneneHuto, 3ajaad, MpPUBOJALIIMX K HOPMAJIbHOMY pPacHpeleleHUIO.
OnepupoBaTth MOHATUSAMHU: (PYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpeneneHusi, PyHKIUS MIIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO pacipeieseHus,
(yHKUHS ITIOTHOCTU U CBOMCTBAa HOPMAJIBHOTO PaclpeIeICHUS;

onpenensaTh  Ko3Q(GUUHMEHT  JTUHEHHOM  KOppensiuuu,  BbIOOPOYHBI
KO3 (PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Nen/n NPOrpaMMmblI b Bcero ;(;;:przﬂbﬂme ;Eg::::quKHe f)ﬁpgl)EOBaTeJ)ILHLIe
pecypchl
1 DeMeHTHI Teopuu rpados 3
2 CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Onepanuu HaJ MHOKECTBAMU U
3 coObITusiMU. CI10’K€HHE U YMHOKEHHUE 5
BEPOSATHOCTEN. Y CJIOBHAs BEPOSITHOCTb.
HezaBucumble coObITUS
4 OneMeHTbl KOMOMHATOPUKH 4 1
Cepun mocse10BaTeIbHBIX UCTIHITAHUH.
5 Wcnbrtanus beprymm. CiaydaiiHelid BBIOOp 5
13 KOHEYHOH COBOKYITHOCTH
6 CriyuyaliHble BEJIMUMHBI U paclpeeIcHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM " BbI
Ne i/m Y —— pasieno ¢ Beero Konrpoabnsie IIpakruuyeckue f:é pg):*l.) 0(:3 aT:J)ILHLI e
padoThI padoThI pecypes
1 3aKOH OOJIBIINX YUCET 5
2 DJIEMEHTHI MaTEeMaTHICCKON CTaTUCTUKHU 6
HenpepsiBHBIE ClTydaliHbIE BETMYUHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAJIBHOE paCIpeIeTICHIS
4 Pacnpenenenne Ilyaccona 2
5 CBs13bp MeX1y ClTydalHBIMH BETMYMHAMHU 6
6 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

I'pad, cBsa3HbI rpad,
IpeJCTaBICHUE 3a1a4H C
OMOIIBIO Tpada
CreneHbp (BaJIGHTHOCTD)
BepwuHbl. [1yTh B rpade.
Ienu v UKL

I'padst Ha mockocTu. JlepeBo
CITy4allHOTO 3KCIIEpUMEHTA

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/bHbIEe PecypChl

https://m.edsoo.ru/DNVFQSSRQ

https://m.edsoo.ru/UXI4HCLA1

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

CayyvaiiHble SKCTIEPUMEHTHI
(OmBITHI) U CiTy4aiiHbIE
COOBITHS. DIIeMEeHTapHbIE
coOBITHS (MCXOMbI)

BeposiTHOCTB CitydaitHOTO
coObITHd. BepostHocTu
COOBITHI B OMBITAX C
PAaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMHU

https://m.edsoo.ru/JIIN2M7PQO

https://m.eds00.ru/8S3C8YCML

BeposiTHOCTB citydaitHOTO
coObITUs. BepositTHOCTH
COOBITHI B OMBITAX C
PAaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMHU

https://m.edsoo.ru/N2R1G2PJ5

[Tepeceuenue, oObeTMHEHHE
MHOKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.

https://m.eds00.ru/183Y3NKOQ



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

dopMmyiia cloKeHus
BEPOATHOCTEMN

VYcnoBHas BEpOSITHOCT.
YMHOXKEHUE BEpOATHOCTEM.
dopmyJia yCI0BHOM
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyna ycI0BHON
BEPOSITHOCTH

dopmyJia MoJHOU
BEPOATHOCTH

https://m.eds00.ru/ORLGTZ9KY7

https://m.edsoo.ru/UNX09C5LX

11

12

®opmyina baiieca.
Hes3aBucumeie cOOBITHS

KombunaTopHoe npaBuiio
ymHOXeHus1. [lepecTaHOBKH 1
¢bakTopuan

https://m.edsoo.ru/NYF9VJ6R6

https://m.edsoo.ru/BVVFQUKKS

13
14

15

16

Yucnao coueTaHuu.
Tpeyronpnuk Ilackains

®opmyna Ounoma HeroToHa

KonTponbnas padora Nel:
"I'padsl, BeposITHOCTH,
MHOXECTBA, KOMOMHATOPUKA

n

bunapHsbIii c1y4alHBII OIBIT
(ucmipITaHMe), yCex
Heynaya. HezaBucumele
ucneltanus. Cepus
HE3aBUCHUMBIX HCIBITAHUN J10
IIEPBOIO ycrexa

https://m.edsoo.ru/Y15CS8R20

https://m.edsoo.ru/ABSANVGJH

https://m.edsoo.ru/Q3DKAYADF

https://m.edso0.ru/lY4T46J06

17

Cepust HE3aBUCUMBIX
HCIBITAHUH 10 IIEPBOTO
ycnexa

https://m.edso0.ru/Q1KT2Y9IU



https://m.edsoo.ru/W5ZFDS3AA
https://m.edsoo.ru/ORLGTZ9K7
https://m.edsoo.ru/UNX09C5LX
https://m.edsoo.ru/NYF9VJ6R6
https://m.edsoo.ru/BVVFQUKKS
https://m.edsoo.ru/Y15CS8R20
https://m.edsoo.ru/ABSANVGJH
https://m.edsoo.ru/Q3DKAYADF
https://m.edsoo.ru/IY4T46JQ6
https://m.edsoo.ru/Q1KT2Y9IU

18

19

Cepus He3aBUCHUMBIX
vcnbiTaHui beprynnm
Cayvaiinslii BEIOOp U3
KOHEYHON COBOKYITHOCTHU

https://m.edsoo.ru/HIWIZ7FD8

https://m.edsoo.ru/VCL7PSUOX

20

[IpakTuueckas pabota c
HCII0JIb30BaHUEM
ANEKTPOHHBIX TaOJIHNIL

https://m.edsoo.ru/NE69MIZJO

21

22

CrnyuaiiHast BeIM4MHa.
Pacnpenenenue
BeposiTHOCTeH. J{narpamma
pacnpezeneHus

Onepanuu Haja c1y4aiHbIMU
BenuuuHaMu. [Ipumepst
pacnpenenennil. bunapnas
cilyyaiiHasi BeJIMYMHA

https://m.edsoo.ru/SMFB4W1JM

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerprueckoe
pacrpeneieHue.
bunomuansHOE
pacpeneneHue

https://m.edsoo.ru/lJTT2F54GL

24

25

MaremaTruuecKkoe OKHUIaHue
CIIy4ailHOM BEJTMYUHBI.
CoBMecTHOE pacripeeneHue
JIBYX CITyYailHBIX BEJIMYNH

HesaBucnmeble cnyyaiinbie
Benn4rHbl. CBONCTBA

MATEMATHUYCCKOI'O OXXUJAaHU.

MaremaTHuecKoe 0KUIaHue
OMHapHOM CiTy4aiiHOMN
BEJIMYMHBI

https://m.edsoo0.ru/77Z76Y7KB

https://m.edso0.ru/N9D71J9PM

26

MaremaTuuecKoe OKHIAHHIE
T€OMETPUUYECKOTO U
OHMHOMHAJIBHOTO
pacrnpeeneHui

https://m.edsoo.ru/C6HWOBTQQ



https://m.edsoo.ru/HIWIZ7FD8
https://m.edsoo.ru/VCL7PSU0X
https://m.edsoo.ru/NE69MIZJO
https://m.edsoo.ru/SMFB4W1JM
https://m.edsoo.ru/C6TDDUNJ8
https://m.edsoo.ru/JTT2F54GL
https://m.edsoo.ru/77Z76Y7KB
https://m.edsoo.ru/N9D7IJ9PM
https://m.edsoo.ru/C6HWOBTQQ

27

28

29

Jlucniepcus 1 cTaHgapTHOE
OTKJIOHEHHE

Jucrniepcust OMHAPHOM
CIIy4aifHOM BEJTMYUHBI.
CaolicTBa aucriepcuu

MartemMaTuueckoe OXXKHAaHUC
IIPOU3BCACHUSA U JUCIIEPCUA
CYMMBI HC3aBUCHUMBIX
CJ'Iy‘lﬁfIHHX BCINYHNH

https://m.edsoo.ru/BGX67VSNV

https://m.edsoo.ru/HYZZFP2Y7

https://m.edso0.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacnpeneseHus.
[IpakTuueckas pabota c
HCIIOJIb30BAaHUEM
ANEKTPOHHBIX TAOJIHUII

https://m.edso0.ru/BOWSYV6LT

31

Jlucrnepcus ¥ CTaHAAPTHOE
OTKJIOHEHHE F'€OMETPUIECKOrO
pacripeiesieHus.. .
[IpakTuueckas pabota c
HCMOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

https://m.edso0.ru/NSGZU1L92

32

33

O06001menue u
CHCTEMaTH3aINsI 3HAaHUH

KonTponbnas padorta Ne2:
"Ucneirannsa beprymm.
CityyaliHble BEJIMYMHBI 1
pacnpenenexus”

https://m.edsoo.ru/K2Y9U56JG

https://m.edsoo.ru/EZTQ5A060

34

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

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



https://m.edsoo.ru/BGX67VSNV
https://m.edsoo.ru/HYZZFP2Y7
https://m.edsoo.ru/K522O3JU2
https://m.edsoo.ru/BOWSYV6LT
https://m.edsoo.ru/NSGZU1L92
https://m.edsoo.ru/K2Y9U56JG
https://m.edsoo.ru/EZTQ5AO60
https://m.edsoo.ru/ZEKKZP13J

11 KITIACC

Ne
n/n

Tema ypoka

Hepagenctso YeObimena.
Teopema YeoOrimena. Teopema
bepuymnu. 3akoH 60nbIIMX
yucell

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

https://m.edsoo0.ru/E251PS7YZ

Hepasencto YeOrbIena.
Teopema YeOrrmena. Teopema
bepnysmiu. 3akoH 60IBIIMX
qucen

Hepaenctso YeObimena.
Teopema YeoOnimena. Teopema
bepnymnu. 3akoH 00nbIIIX
yHcell

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

https://m.edso00.ru/795RTYVP7

Bob160pounsIif MeTOT
UCCIIEI0BAHUI

https://m.edso0.ru/T3HDIU6R5

[TpakTrueckas padoTa ¢
UCIIOJTb30BaHUEM 3JICKTPOHHBIX
Ta0JIUIL

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

I'enepanibHast COBOKYIHOCTD U
clly4aiiHas BHIOOpKaA.
3HAKOMCTBO C BBIOOPOYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO U TUCIIEPCUU
TE€HEPAIBHON COBOKYITHOCTH C
MOMOII[BIO BEIOOPOYHBIX
XapaKTEPUCTHK

['enepanbHasi COBOKYITHOCTb U
cirydaiiHast BEIOOpKa.
3HAKOMCTBO C BHIOOPOYHBIMU

https://m.edsoo0.ru/1234058PN

https://m.edsoo.ru/UFS5LUWZX



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

xapakrepuctukamu. OreHKa
CpPEIHEro U TUCTIEPCUH
TeHEepaIIbHON COBOKYITHOCTH C
MOMOIIIBIO0 BEIOOPOYHBIX
XapaKTEepPUCTHK

O1ieHUBaHUE BEPOATHOCTEHN
COOBITHI 11O BEIOOPKE

CraTucThyeckas TUIIOTE3a.
[IpoBepka mpocTeHIIuX TUIOTE3
C TTIOMOIIILIO CBOMCTB
M3Y4YEHHBIX pacupeieaeHui

https://m.edso0.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5VIR1

10

11

12

Craructuyeckas runoresa.
[IpoBepka mpocTelmnx TunoTes3
C IOMOILBIO CBOMCTB
M3YYECHHBIX PaCIpeIeICHHI

[IpakTuueckas pabora c
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TabIuUI

IIprmMepsl HENPEPBIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIMS
IJIOTHOCTH BEPOATHOCTH

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

https://m.edsoo.ru/ASKODEFOW

https://m.edsoo.ru/R7UJAF3E7

13

14

15

PaBHOMEpHOE pacnpeneneHue.
IIpumepsl 3a1a4, TPUBOASIIAX
K [10Ka3aTeJIbHOMY U K
HOPMAaJIbHOMY paclpeaeICHUAM

DyHKIHS IUIOTHOCTH
BEPOSITHOCTH I10KA3aTEIbHOIO
pacnpeneneHus

DyHKIHS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpeneNneHus

https://m.edsoo.ru/TBYPVV96N

https://m.eds00.ru/0TSV4AN5GH

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

16

ITocaenoBaTenbHOCTE
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Brrunciienue BeposiTHOCTEM
COOBITHIA C TPUMEHEHHUEM
bopmyn

Brrunciienue BeposiTHOCTEM
COOBITHIA C TPUMEHEHUEM
rpauIeCcKuX METOJIOB:

https://m.edso0.ru/661M9IPXR

https://m.edsoo.ru/2WSLLMRF6
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie NpeMeTHbIe Pe3yJIbTaThI 0CBOeHUs! 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 Yurath U CTPOUTH TAOJIULIBI U JUATPAMMBI
6.2 OnepupoBaTb NOHATHAMM: CpeAHee apu]meTuyeckoe, MeJauaHa,
HauOoJIbllIee, HAUMEHbLIEE 3HAUYEHUE, Pa3MaX MacCHBa YUCIIOBBIX JIaHHBIX
OnepupoBaTh NOHATUAMU: CIIy4allHbIA HKCIIEPUMEHT (OIIBIT) U CIy4yaiiHOe
CcOOBITHE, 3JIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM HCXO0J) CIYYalHOTO
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTM B ONBITaX C PaBHOBO3MOXKHBIMU
CJlydaliHbIMU COOBITUSIMU, HAXOAUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute M ¢GopMynupoBaTh COOBITHS: TepeceueHHe W OOBEAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHBOIOJIOXKHOE JAaHHOMY COOBITHIO;
[I0JIb30BAThCA  JuarpamMmMamMu  Oinepa u  (GOpMYJION  CIIOXKEHHUS
BEPOSITHOCTEH IIPU PELIEHNUH 33134
OnepupoBaTb MOHSATUSMHU: YCIOBHas BEPOATHOCTb, HE3aBUCHMBbIE
6.5 COOBITHSI; HAXOAUTH BEPOSITHOCTU C IOMOIIbIO IPAaBUJIA YMHOXEHHUS, C
MIOMOIIBIO JIepeBa CIIy4alHOro OIbITA
6.6 [TpuMeHsATh KOMOMHATOPHOE MPABHJIO YMHOXKEHUS IPH PEILICHUH 3a1a4
OnepupoBaTh NOHATUSAMU: UCIBITAaHHE, HE3ABUCUMBIE HCIIBITAHUS, CEpUs
6.7 UCIBITaHUH, yCIIEX U HeyJlaua; HAXOUTE BEPOATHOCTH COOBITHI B cepun
HE3aBHCHUMBIX MCIBITAHUNA /10 MEPBOrO YCIexXa, HaXOJIUTh BEPOSTHOCTH
coObITHi B cepun ucnbiTanuil beprymnnu
6.8 OnepHpOBaTIi NOHATHUSMM: CllydaliHas BEJIMYMHA, PpaCIpeleIcHHe
BEPOATHOCTEMH, ArarpaMma pacrnpeaesieHus
11 KJIACC
Kon .
TG IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOeHUs! 0CHOBHOT
0o0pa3oBaTeIbHOM NPOIrPaMMbI CpeIHero o01mero 00pasoBanus
pe3yJbTara
5 Teopust BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHMBaTh  BEPOSITHOCTH  3HAUEHUW  CIIy4allHON  BEJIMUMHBITIO
pacnpenesIEeHUIO NI C TOMOUIBIO AUArpaMM
OnepupoBaTb MOHATHEM MAaTEMaTUYECKOTO OXXHMJIAHUS, IPHUBOJIUTH
5 IIPUMEPBI TOT0, KaK MPUMEHAETCSI MATEMAaTHYECKOE 0OKUAAHUE CITYyIaAHON
BEJIMYMHBI, HAXOAUThb MAaTEMaTHYECKOE OXHUAAHUE IO JAHHOMY
pacrnpeeeHUIo
5.3 Nmets npeacTaBieHue o 3aK0HE OOJBITUX YHCET
54 NmeTs peacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kox
6

IIpoBepsieMblii 3JIeMEeHT COIeP:KAHUS

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

6.2

6.3

[IpencraBnenne maHHBIX C TOMOIIBI0 Tabaui, W amarpamMm. CpemHee
apudmernueckoe, MenuaHa, HauOoOIbIIee W HAaUMEHBINEC 3HAYCHHUS, pa3Max,
JUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CaydaiiHple SKCIIEPUMEHTHI (OMBITHI) M CiIydailHble COOBITHSA. DJEeMEHTapHbIC
coObITHst  (Mcxonpl). BeposTHocTh ciywaiiHOro coObITHS. bau3ocTe wacToThIM
BEPOSTHOCTH cOObITHHA. Ciy4aliHbIE OMBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
COOBITHSMU. BeposiITHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

Onepanuu  HajJ COOBITUSIMH: TIEpeceueHue, OOBEIUHEHUE, MPOTHUBOIOJIOKHBIC
coObITud. uarpammel Ditnepa. @opmyna caoxkeHUs: BEpOSTHOCTEN

6.4

6.5

VYcinoBHas  BEpPOATHOCTb. YMHOXKEHHE BEpOATHOCTEW. JlepeBo  ciry4aiiHOTO
skcriepuMmenTa. dopmysa nosHoN BeposiTHOCTU. HezaBucuMebie COOBITHS
Kombunatopaoe mnpaBwio ymHoxenus. IlepectanoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHblif cioy4aliHbplii ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucnelTanusa. Cepusi HE3aBUCHMBIX HCHBITAaHUW [0 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

Crnyuaiinas BenuunHa. Pactipenenenue BepositHocTed. JlmarpamMmma pacrpezesieHus.
[Ipumeps! pacnpesiesieHuid, B TOM YHCIIE TeOMETPUIECKOen OMHOMUATBHOE

11 KJIACC

Kon
5

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

5.1

5.2

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXKHUJIAHME,
JUCIIEPCHUS U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl IpUMEHEHHsT MaTEMaTUYECKOTO
0KMJaHUs, B TOM YMUCJIE B 3aJadyax M3 IOBCEIHEBHOW >XU3HM. Maremarnueckoe
OKMJIaHWE OWHApPHOW CIydyalHOW BETWYMHBI. MaTeMaThyecKkoe OXKHJIaHHE CYMMBbI
CIIy4alHBIX BEIMYMH. MaTeMaTHuecKoe OKUAaHUE U TUCIIEPCUS T€OMETPUUECKOTO
1 OMHOMUAJIBHOT'O pacIpe/ieIeHUM

3akoH OOJIBIIUX YHUCEN U €ro poJib B HayKe, MpUpoje u obmiecTBe. BrIOOpoUHBIi
METOJI UCCIETOBAaHUN

5.3

[Ipumepbl HENpephIBHBIX  CAy4allHBIX BedW4MH. [loHATHE O IJIOTHOCTH
pacripenienenus. 3aauu, IPUBOAALINE K HOPMAIbHOMY pacnpenenenuto. [lonarue
0 HOpPMaJIbHOM paclpeacieHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Biagenue Merozamu JOKa3aTelbCTB, AJTOPUTMAMM pEIIEHUs 3a7ady;
yMmeHue (GopMyIHpOBaTh U OMNEPUPOBATH IMOHATHAMHU: ONpEACITICHHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYITUPOBATH
00paTHOE W HPOTUBOIOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH HMPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ MaTEeMaTHMUECKONM HWHIYKIMH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYXKACHWsS IIPU PpEUICHUM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUH; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpAlUU Haj
MHOKECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUs PEAJIBHBIX ITPOLIECCOB U SBJICHUH U NIPU PELICHUH
3aJa4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb M ONHUCHIBATH Tpadbl Pa3IUIHBIMH
crioco0amu; UCIOJIb30BATh I'padbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM [10Ka3aTesleM, KOPEHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
mokaszarejeM, JiorapuM YHcla, CHHYC, KOCHHYC U TaHTEHC
IIPOU3BOJIBHOIO YHUCIA, OCTATOK IO MOIYJIO, PalMOHAIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJIbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
NpPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOLIMI NETUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™ EBKiMaa npu peuieHnu 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMM  CUHUCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBATH MOHATHSIMM: IOCIEI0BATEIBHOCTD,
apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO
yObIBaloIasi  reoMeTpuueckass  IMporpeccus; yMEHHE  3a]laBaThb
MOCJIEZI0BATENBHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, popMma
3alliCH KOMIUIEKCHBIX 4KceN (FEOMETpUUYecKas, TPUTOHOMETPUYECKas U
anreOpanveckas); yMeTh MPOHW3BOIAUTH apuU(PMETHUECKUE TEHCTBUS C
KOMIUIEKCHBIMH ~ YHCJaMM; IPUBOJIUTH IPUMEPHI  HCIOJIb30BAHUS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATHAMU: MaTpuma 2xX2 m 3%3,
ONPEAEINTEND MAaTPUILIbl, FEOMETPUUECKUI CMBICII ONPEAEITUTEINS

YMeHue oInepupoBaTh INOHATUSAMHU: palMOHAIbHBIC, UPPALMOHAIBHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUECKHE
YpPAaBHEHUsT U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIIEpUPOBATh
MOHSTHUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE,




HEPAaBEHCTBO, CUCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IIOMOIIBIO PAa3JIMYHBIX IPHUEMOB; pEIIATH
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C I1apaMETPOM; IPUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MAaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
¢yHKnyU, S3KcTpeMyM (DyHKIMH, HanOoJbIlIee ¥ HAUMEHbIIee 3HAYCHUS
(GYHKIMM Ha IPOMEXKYTKE, HENPephIBHAS (QYHKIHMS, aCHMITOTHI rpaduKa
¢byHKUIMY, IepBas U BTOpas MPOU3BOAHAS (PYHKIIUH, TEOMETPHUCCKUHN U
¢u3nyeckuii CMBICT TPOM3BOAHOW, IEpBOOOpasHast, ONpeACTEHHBIHI
MHTETpal; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YHKIHU; yMEHHE
BBIYHCIIATh MPOM3BOJAHBIE CYMMBI, IPOM3BENCHHS, YacTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTeNbHOH K rpaduky
(GYHKIMM; YMEHHE HAXOIUTh NPOM3BOJIHBIC 3JEMEHTAapHBIX (DYHKLUIL;
YMEHHE WCIIONIb30BaTh IMPOU3BOAHYIO JUISI MCCIIENOBAaHUS (DYHKIHUH,
HAaXOJUTh HauWOOJIPIINE W HAWMEHBIINE 3HA4YEeHUs (DYHKLIUH; CTPOUTH
rpadKu MHOTOWIECHOB C MCIIOJB30BAHUEM ariapara MaTeMaTHUeCKOTO
aHaJ M3a; TMPHUMEHATh NPOM3BOAHYIO JUIS HAXOXKACHUS HAWIYYILIEero
pelieHnss B MPHUKIAAHBIX, B TOM YHCJE COLUAIBHO-YKOHOMHUYECKUX H
du3HUecKHX 3a/a4ax; HAXOUTh IO U 00BEMBI QUTYDP C TIOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIMPOBAHUS C
nomMouipio A epeHnanbHbIX ypaBHEHHH

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
byHKIus, KoMNo3unus (GyHKIWN, TUHEHHAs (QYHKIUS, KBaJIpaTHUHAS
byHKIHS, panoHaibHas byHKIHS, cTeneHHas byHKIMS,
TPUTOHOMETpPHYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMM, TMOKaszaTenbHas M Jorapupmuyeckas (yHKIMM; yMEHUE
CTPOUTh TpaUKU H3yYEHHBIX (YHKIHM, BBIIOIHATH MpeoOpa3oBaHUs
rpaduKoB (PYHKIUH, HCHIOIB30BATH TPAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBHCHMOCTEH, NpU pelIeHnH 3ajad U3 IpYTuX y4eOHBIX NMPEAMETOB U
3ajlay U3 peasIbHOM >KM3HU; BBIpaXaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIOIb30BaTh CBOMCTBA U rpaQuKu PYHKIMN AJIs pelIeHUs
YpaBHEHM, HEpaBeHCTB M 3ajlad C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB
U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7jaud Pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA U MX
CHCTEMBI II0 YCJIOBHUIO 33JauM, UCCIEN0BaTh INOJIYYEHHOE DPELICHHE U
OLIGHUBATh MPaBIONON00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peasibHble CUTyallUM Ha S3bIKE MATEMAaTHKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M MUX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENIM C HCHOJIb30BAHMEM armapara
anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTarT

YMenue ONCpUpPOBATh NOHATUAMU: CPCAHCEC apI/I(I)MCTI/ILICCKOC, MCauaHa,
HauOoJIbIIIee 1 HAMMEHBIIIEE 3HaA4YCHUA, pasMax, JTUCIICPCHU, CTAHAAPTHOC
OTKJIOHCHHEC YUCIIOBOT'O Ha60pa; YMCHHC H3BJICKATb, HHTCPIPCTUPOBATH




nH(OpMaIrio, MPEeJICTaBICHHYIO B Ta0IHIIaX, HA IUarpaMmax, rpadukax,
OTpaXKaroIllyl0 CBOICTBA peaJIbHBIX ITPOLIECCOB U SBJICHUH; IPEACTABIISATD
uH(pOpMALIMI0O C TOMOUIbIO TabNMll ¥ JAWarpaMM; HCCIIEJOBaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METOJIOB U JIEKTPOHHBIX CPECTB; Ipa)UueCKH UCCIE0BATh COBMECTHBIE
HAOJIIOJIEHUsI C T[IOMOILBIO JuarpaMM pacCceMBaHUs M JIMHEHHOU
perpeccuu

YMeHue onepupoBaTh MOHSATHSMH: CIYyYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOATHOCTh CIIyYAaHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(bopMyIBl CIOXKEHHS UM YMHOXKEHHUS BEPOSITHOCTEH, (popmyny MOITHOU
BeposATHOCTH, popMyiy bepHymin, komOuHAaTOpHBIC (DAKTHI M GOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE ONEepUpPOBATH
MNOHATUSIMM: CllydailHasi BeJIMYMHA, pacHpellelieHue BEpOSTHOCTEH,
MaTeMaTHYECKOE OXKUAAHUE, IHUCIEPCHs M CTaHIAPTHOE OTKIOHEHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpeNeIeHud Ui
pemieHust 3a7ad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIIMX YHCE,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MHPHUBOIUTH MPHUMEPHI
NPOSIBJIICHUSI 3aKOHA OOJBIIMX YHUCEN B NMPHPOJIHBIX W OOMIECTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YUCIIO TEepecTaHOBOK; OMHOM HproTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYXKACHUS ISl pEIICHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  PEAITBHBIX  COOBITHIA; COCTaBIISATh
BEPOATHOCTHYIO MOJI€TIb 1 HHTEPIPETUPOBATH MOTYyYECHHBIA Pe3yabTaT

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJWYMHA YyIJa, IUIOCKUN yroi,
JBYIPaHHBIA YroJl, TPEXI'PaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, YroJl MEXKIAY HPSIMOH M IJIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H
BEJIMYMH, PELIAaTh CBSI3aHHBIE C HUMH ITPAKTUYECKHE 3ajaul
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIBHBIII MHOTOTPaHHHK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunen, Mpu3Ma, nupamunaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MHPaMUIbl, MPU3MbI, KOHYyca, LWIMHApA, 00bEM KyoOa,
IIPSIMOYTOJIBHOTO TapajuIeeNuIea, NUpaMUabl, MPU3MBbI, LWIMHIpA,
KOHYca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUEHHUsI KOHyca U LUIUH/PA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepsl, IMINHAPA, KOHyca; YMEHHE CTPOUTh CEUEHHE
MHOTOTpaHHHKa, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPBI M MIOBEPXHOCTH
BpallleHus1, UX CEYEHHUs, B TOM YHCJIE C TIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yYMEHHUE NMPUMEHSTh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
bopMyIUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (DUTYp, BBIBUTAaTh TUIIOTE3bI
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13

O CBOWCTBAx W IPHU3HAKaX I'€OMETPUUECKUX (UTyp, 0OOCHOBHIBATH HIIH
OlpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuio ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOIMMBIE JIOTIOJHHUTEIbHBIC
MOCTPOCHHS

YMeHue omnepupoBaTh IOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaulebHBI EPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (UTYpHI, B TOM YUCIE B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATh I'€OMETPUYECKHUE OTHOILCHHS
IPY PEIICHHUH 33]]a4; HAXOAUTh T€OMETPHUECKHE BEINYNHBI (JTHMHA, YTOJ,
oAb, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
U3 peaJbHOM >KU3HW; YMEHHE BBIYHCIATH I'€OMETPUYECKHE BEIUYMHBI
(MHa, yrou, IUIOIAAb, OOBEM, IJIOMIAAL MOBEPXHOCTH), UCIOIB3YS
U3y4eHHbIC (POPMYIIBI U METOJbI, B TOM YHCIIE: IUIONIA/lb MTOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, oMb chepbl; 00béM KyOa,
HPSIMOYTOJIBHOTO  TTapailjIeIenuIe/ia, MHPaMUIbl, IMPU3MBI, LWIHMHIPA,
KOHYCa, [l1apa; YMEHHE HaXOIUTh OTHOIICHNE 00BEMOB MOTIOOHBIX QHUTYP

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEJICHUE BEKTOpa Ha YHCIIO, Pa3joKEHHE BEeKTopa 1o Oaswmcy,
CKaJsipHOE TMPOM3BEICHHE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO]I
JUISL pelIeHHs] TeOMETPUYECKHX 3alad M 3a7ad APYTux y4eOHbIX
MIPEAMETOB

YMenue BbIOMpATh TMOAXOMAMIMKA METOA Ui pPEUICHHs 3ajauu;
IIOHVMMAHHWE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SBJIECHUH; yMEHHME pAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM MHUPOBOU
MaTEeMaTU4YeCKON HAyKU




HEPEYEHbDb SJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA

EI'D I1IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uenble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
19 Panmonaneupie ymucia. OOBIKHOBEHHBIE U JECSATUYHBIE JIPOOH, IMPOILIEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii  KOpeHb ~ HaTypaJlbHOW  cremeHdn.  JleWictBus ¢
apuGMEeTHIECKUMHU KOPHSIMH HATypaTbHON CTCTICHH
14 Crernenb ¢ 1enbiM TokazatenieM. CTeneHb C PalMOHAIBHBIM TOKAa3aTelIeM.
CBoiicTBa cTENEHU
15 CuHyc, KOCUHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbIC U HATYPAIbHBIC JTOTaPHUPMBI
HelictButenbHble 4ncia. ApudMeTHdeckue Oomnepanuu ¢ ACHCTBUTEIbHBIMHU
1.7 yrcnamu. [IpuOmmk€HHbIE BBIYMCICHUS, MpaBUjia OKPYIIICHUS, NMPUKUIKA U
OLICHKA PE3YJIbTaTa BIYUCICHUI
1.8 [IpeoOpaszoBanue BhIpaKeHUH
1.9 KommekcHbie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 L{enbie u TpOOHO-palMOHATbHBIEC YPAaBHEHUS
2.2 WpparnmonansHbie ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHS
2.4 [Toxa3zaTenpHBIE U JOTapUPMUUECKUE YPABHEHHS
2.5 Lensle 1 1poOHO-paIiiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JorapupMuiIecKue HepaBEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Matpuiia cucTemMbl TMHEWHBIX ypaBHEeHUH. OnpeenuTeNnb MaTPHIIbI
3 OyHKIHH U TpaduKu
31 OyHK1MS, criocooOs! 3ananus GyHkun. ['padux GpyHkiun. BzaumHuo obpaTHble
byakuun. Yérapie u HeuéTHBIC QyHKIMH. [leproauyeckue GyHKImm
O6nactp ompeneneHuss U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dyHKImM.
39 [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHU.
MakcuMyMBbI 1 MUHUMYMBI QyHKIHH. HanGosbiiee 1 HanMeHbIIee 3HAYCHHE
(GYHKIINHM Ha IPOMEKYTKE
33 CrernenHass GQyHKIHS ¢ HaTypaJlbHBIM W IEJIBIM ITOKa3zareiaeM. E€ cBoiicTBa n
rpaduk. CBoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarensHas u norapudmudeckas GyHKIIUU, UX CBOMCTBA U TpaduKu




Touku paspeiBa. AcumnToTel TpadukoB ¢yHkumidi. CBoiicTBa (QYyHKIUH,

3.6 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
38 Apudmernueckas u reomerpuueckas mporpeccur. Dopmyna CI0XKHBIX
MIPOIICHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYHKITHIA
[IpumeneHne Mpou3BOIHONW K MCCIENOBAaHMIO (PYHKIMI HA MOHOTOHHOCTH U
4.2 JKCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HAMMEHbIIETO 3HaYeHUs (DYHKITMH
Ha OTpeE3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHoO»xecTBa U JIOTUKa
5.1 MHoOecTBO, onepanuu HaJ MHOXecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1Ku
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatel 1 BEKTOPBI
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