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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PECHUSI MPAKTUUECKUX MPUIIOKEHHUM, TaK U
UX pOJU B 00pa3oBaHWHU, HEOOXOJMMOM KaXIOMy 4YeloBeKy. BospacTtaeT umcio
npodeccuit, Mpu OBIaJICHUN KOTOPBIMU TpedyeTcs Xopoiasi 6a30Bast MOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JyIsl YCIIEITHOW nMpodhecCHOHaNIbHON Kapbephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. J[7151 000CHOBaHHOTO MPUHATHS PEUICHHS B yCIOBUSIX HEIOCTATKA WIIN
n30bITKa WHPOPMAIUA HEOOXOJUMO B TOM YHCJIE XOPOHIO CHOPMHPOBAHHOE
BEPOATHOCTHOE M CTaTHUCTUYECKOE MBIIUICHHE. VIMEHHO MO3TOMYy BO3HHKIIA
HE0OXO0AMMOCTh (POPMUPOBATH Y 00yUaromuxcs QyHKIIMOHAIBHYIO TPAMOTHOCTD,
BKIIIOYAIONIYI0 B CeOsl yMEHHE BOCHpPUHUMATh M KPUTHUECKH aHAIM3UPOBATH
nHGOPMAITNIO, TIPEJICTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHUX pEalbHbIX TMPOIECCOB M 3aBHUCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINEe BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHallu3a 1
NPEJCTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydarommxcsa K OOLIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tepedbopa U mojacuéra ymcia
BapUAHTOB, B TOM YHUCJI€ B MPUKIAIHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUH B
obOnactTu MHPOPMATUKK W MUPPOBBIX TEXHOJOTHH. [Ipy M3ydyeHWH CTATUCTHKU M
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYyYarolmMXCsS O COBPEMEHHOM
KapTUHE MHUpa M METOJIaXx €ro HcCcienoBaHus, (GpopmMupyercs MOHUMaHUE POJIU
CTaTUCTHKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MH(GOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTCcTBHM C TaHHBIMHU LIETSIMU B CTPYKTYPE MPOTpaMMBbI y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHMs Ha yrIyOJIEHHOM
YpPOBHE  BBIIEJCHBI  CIEIYIONIME  COAEPKATeIbHO-METOAUYECKUE  JIMHUU:
«IlpencraBneHue JaHHBIX © ONHCATENbHAs CTaTUCTHKa», «BeposiTHOCTHY,
«I7eMeHThl KOMOMHATOpUKWY», «BBeaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Coneprxanue muann «lIpencraBnenre TaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIy’KUT OCHOBOM 151 YOPMUPOBAHUS HABBIKOB pa0OTHI ¢ MH(MOPMAITUEH: OT YTCHHUS
¥ MHTEpHIpeTanuu uH(popMaIu, IpeacTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTABICHUS W aHalIM3a JaHHBIX C HMCHOJb30BaHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaromniecss y4aTcsi CUMTHIBATb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,



apryMEHTHUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIMOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIMMH HW3MEHUYMBOCTh, W OIEHWBATh WX BIHSHUE Ha
paccMaTpUBaEeMbIe BETMYUHBI U TIPOIECCHI.

VHTYyUTUBHOE TIPEICTABIICHHE O CIIyYalHOW H3MEHYHUBOCTH, HCCJICIOBAHHE
3aKOHOMEPHOCTCH ¥ TEHJICHIIMA CTAaHOBHUTCS MOTHBHUPYIONMIEH OCHOBOM IS
W3Y4YCHUS TEOPUH BEPOSTHOCTEH. boyblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs], B YACTHOCTH OIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHA MOJIEIISIMHU.

[ToHsATHE BEpPOSATHOCTH BBOJMTCS KaK Mepa IPaBIONOJO00MS CIIy4alHOTO
coObiTus. Ilpm wm3ydeHMH ydeOHOro Kypca oOOydJaroImecs 3HAKOMSITCS C
MPOCTEUIITUMHU METOaMH BEIYUCIICHHS BEPOSITHOCTEH B CITyYaiHBIX SKCIICPUMEHTaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh M pemaTh Ooyiee CIOKHBIE 3amaud. B ydeOHBIH Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTEePHUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOXKECTBAMH M OCHOBHBIMHU OTIEpAIUsIMU HAJl MHOXKECTBAMH, PaCCMAaTPUBAIOTCS
MIPUMEPHI TPUMEHEHHUS rpad)OB U SJIEMEHTOB TEOPUH MHOKECTB JIJIS pEIICHUS 3a/1a4,
a TaK)Ke UCITOJIb30BaHMS B IPYTUX MaTEMaTHYECKUX Kypcax M YU4eOHBIX IIpeMeTax.

Ha uzyuenue yuebHoro kypca «BeposTHOCTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Hegenro), B 8 kiacce — 34 gaca (1 4ac B Hezienio),
B 9 kiacce — 34 yaca (1 yac B Heneio).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

[IpencraBnenne JaHHBIX B BUAC TaONWIl, AUarpaMM. 3ariojJHEHUE TaOJuIl,
YTEHHUE U MOCTPOCHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX Auarpamm. YteHnue
rpaduKoB peanbHBIX MpolieccoB. M3BneueHne nudopmaiuu u3 auarpamm 1 Tabiuil,
UCII0JIb30BAHUE U MHTEPIIpETaIusl JaHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apupMeTHdyeckoe, MeIuaHa, pa3Mmax,
HanOOJIbIIIeE W HAWMCHBINICC 3HAYCHWs, KBAPTWIHM, CpPEIHEE TapMOHUYECKOE,
CpellHee TapMOHUYECKOE YUCIIOBBIX JIAHHBIX.

[Ipumepsl cinydailHOW M3MEHYMBOCTH TP HU3MEPEHHUAX, B MacCOBOM
MPOU3BOJICTBE, TCHACHIIMM W CIIy9alHbIC KOJieOaHWs, TPYNIUPOBKA JTaHHBIX,
MpEJCTABICHUE CIy4YallHOM W3MEHYMBOCTH C TIOMOIIBIO JAHarpamm, 4YacTOThI
3HAYEHHM, CTATUCTUYECKAST YCTOMYHUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cymmapHas
crenieHb BepiuH. [lonsitue o cBs3HbIX rpadax. [Iytu B rpadax. Llenu u nukibl.
O6xon rpada (ditnepoB nyTh). [lonarue 06 opueHTUpoBaHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOIIKI0 rpadoB.

YTBepxkaeHUsT U BbICKa3biBaHUs. OTpUIaHUE YTBEPXKIACHUS, YCIOBHbBIE
YTBEP)KJICHUs, OOpaTHbIE M PABHOCHIIbHBIE YTBEPKICHUS, HEOOXOJIUMBIE U
JIOCTaTOYHBIC YCJIOBHSI, CBOMCTBA U MPHU3HAKHU. [[pOTUBOMOIOKHBIC YTBEPKICHHUS,
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

Crny4daliHbI SKCHEPUMEHT (ONBIT) M CllydailHOe coObITHE. BeposTHOCTH H
4acTOoTa CIIy4aitHOro coObITHS. POJIb MaIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX
COOBITHH B IPUPOJIC U B OOIIIECTBE.

8 KVIACC

MHO0XeCTBO M MOAMHOXECTBO. [IpuMepsl MHOKECTB B OKpYKarOIIEM MHUpE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oinepa. Yucnobie
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl 1 reomerpud. [lepeuncienue
AJIEMEHTOB MHOKECTB C TOMOIIBbIO OPraHU30BAaHHOIO Iepedopa M MpaBuiia
yMHOXeHHsI. DopMyTia BKIIFOUEHUS-UCKITIOYECHHUS.

DneMeHTapHble CcoObITHUSA. BeposiTHOCTH ciiydaliHbIX COOBITHNA. OMBITBHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CTydailHbII BBIOOD.

M3mepeHne pacceMBaHUs YHMCIOBOrO MaccuBa. Jlucrnepcus M CTaHIApTHOE
OTKJIOHEHHE 4YHclioBoro Habopa. CBoiicTBa JAuCIEPCHMM U CTaHIAPTHOTO
OTKJIOHEHHUA. [[narpaMmbl paccemBaHus IBYX HaO/roAaeMbIX BenuduH. JInHeiHas
CBSI3b Ha IMarpaMMe PacCcerBaHUSI.



HepeBo. JlepeBo caydaitHoro skcrnepumeHTa. (CBOICTBA  J1€pEBBLEB:
CIMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMCIIOM BEPIIMH U 9ucioM p&oep. [lonstue o
mIockux rpadax. Pemenune 3amay ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «JIN». CBA3b MEXAY JJOTHYECKUMU COKO3aMH U
orepanusaMH HaJl MHOKeCcTBaMU. Vcrosib30BaHUE JIOTMYECKUX COI030B B airedpe.

CnydaiiHble  COOBITHSI KaKk  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHI.
[IpotuBomnomnoxkueie coObITHsA. Onepanuu Haj COOBITUAMH. DOpMyNIa CIOXKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSITHOCTEM. YcnoBHas BEPOSTHOCTb.
[IpencraBiieHre CIy4alHOTO JKCIIEpUMEHTAa B BHUIE JAepeBa. HezaBucrumbie
COOBITHSL.

9 KIIACC

KomMOunaropHoe npaBuino ymHoxxkenus. IlepecranoBku u ¢akropuan. Yucio
codeTaHuil U TpeyroiabHuk [Tackansa. CBoiicTBa uncen couetannii. bunom HeroToHa.
Pemenue 3aa4 ¢ UCOIB30BAHHUEM KOMOMHATOPHUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 TyT'H OKPYKHOCTH.

HcnbiTanus. Ycnex u Heyaada. Cepust uCnibITaHUM 10 niepBoro ycrexa. Cepus
ucneiTannii bepuymnu. BepostHocT coObITHii B cepun UCHbITaHui bepryiu.
Crny4aiiHbIii BBIOOP M3 KOHEYHOTO MHOXKECTBA.

Ciy4aiiHasl BEJIMUMHA U paclpeleNIiEHUE BEpOATHOCTEN. [ [puMepsl cirydaitHbIX
BEJIMUMH. BaxkHble pacnpeneneHus: — YUCIO MONBITOK B CEPUU MCIBITAHUN 0
MIEPBOTO yCIleXa U YKUCIIO YCIIEXOB B CEpUU UCTIBITAaHUN bepHyum (reomeTpuyeckoe
¥ OMHOMMAJILHOE PACTIPEICIICHHUS).

MaremaTndyeckoe OXUIAHHUE CIIyYalHOW BEIWYUHBI. PU3NYECKHUNA CMBICI
MAaTEMATHYECKOr0 OXuaaHus. [IpuMepbl HCHONIB30BaHUS MaTEMAaTUYECKOTO
oxuganus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHWE CIIyYallHOM BEJIWYMWHBL.
CBoiicTBa MaTEeMaTUYECKOTO OKUJIaHUS U JUcTiepcur. MaTeMaTH4ecKoe 0KuJaHue
Y IUCTIEPCUS N3YUYECHHBIX PACIPEACICHUN.

HepaBenctBo YeObiméBa. 3akoH OoNbIIMX YHCeNl. MaremaTH4yecKue
OCHOBAHMSI U3MEPEHUsI BEpOsITHOCTEN. Polib 1 3HaU€HME 3aKOHA OOJBIINX YHCEN B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAIM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, PacCyKIACHWH, YMEHHMIO BHUIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKu Kak c(epsl 4YeIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, perysipHas (Gundeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPY KAIOIIEH Cpeibl, IUITAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa dKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UJIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHUS MpOrpaMMbl 10 MaTeMAaTHKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOPECUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanOoJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEIOBAHMS, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(GOpPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE HAa IOHCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBIISITh Pe3yIbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTA, UCCIICTIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayINTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl HpU pEUIeHHH Y4eOHBIX MaTeMaTHYECKUX 3a/]ad, NpPUHUMATh LEib
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABI paboT, IOTOBAapHBATHCS, OOCYKIATh MPOIECC M PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyHmnoBbIX Gopmax paboThl (0OCyxkaeHHS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJeHAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJibTaT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEIIeHHs 3anadd (WId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pe3yIbTaThI:

Uutath uHOpMaIUIO, NPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
MPEACTABJIATh JIaHHbIE B BHUJE TaOJUIl, CTPOUTH CTOJIOMKOBBIE (CTOJOUYATHIE) U
KpPYyTOBBIE IHarpaMMbI TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCIIOBBIE  JIaHHEIE,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpadukax.

Hcnonb3oBaTh 11 OMUCAHUS JAHHBIX CTATHCTHUYECKHE XapaKTePUCTUKH:
cpenHee apudpMeTHYecKoe, MeIUaHa, HAuOOJbIIee M HAaWMEHbIEEe 3HAYCHUS,
pa3Max, KBapTHJIH.

iMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX W BBICKA3BIBAHUSX,
YMETb CTPOUTH OTPUIIAHUS, POPMYIMPOBATH YCIOBHBIC YTBEPKACHUS TP PEIICHUN
3a/1a4, B TOM YHCIIE U3 APYTUX YUeOHBIX KypCOB, UMETh MPEJICTABICHUE O TEOpEMax-
CBOMCTBax M TeOpeMax-MpU3HaKax, 0 HEOOXOAUMBIX M JTOCTATOYHBIX YCJIOBHSIX, O
METO/I€ T0Ka3aTeNbCTBA OT IPOTHUBHOTO.

NmMeTp mpeAcTaBiI€HHE O CIy4alHOM W3MEHYMBOCTH HAa MpUMEpax
pe3ynbTaTOB M3MEpPEHUM, I11eH, (U3UYECKUX BEIUYHH, AHTPONOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcmonp30BaTh 11 OMUCAHUS JAHHBIX YacTOThI 3HAYCHUH, TPYNIIHPOBATH
JaHHBIC, CTPOUTH TUCTOTPAMMBI TPYNIITHPOBAHHBIX JTAHHBIX.

Hcnonp30BaTh rpadbl JuTsl pEIIeHUS 3a1a49, HMETh MPEACTaBICHUE O TEPMUHAX
Teopun TpadoB: BepinuHa, pedopo, 1eTb, ITUKJ, TyTh B Tpade, UMETh IPEICTaBICHNE
00 06xoe rpada u 00 OpUEeHTUPOBAHHBIX Tpadax.

K koHI1ty 00yuenus B 8 kiacce 00yJaromuics MOJIyduT CIeIyIOINe MpeIMeTHbIC
pEe3yJIbTATHI:
OnepupoBaTh NOHATUSIMU MHOXECTBA, TOJIMHOXECTBA, BBITIOJIHATH ONEpaIiu
HaJl MHOXECTBaMH: OOBEAUMHEHHUE, T[EepPEeCceUEHUE, MEePEeUUCHISITh DIIEMEHTHI
MHOKECTB C HCIIOJIb30BAHUEM OPraHW30BaHHOTO Mepedopa U KOMOMHATOPHOTO
paBujia YMHOXKEHHUS.



HaxoauTh BepOATHOCTH CIIy4alHBIX COOBITHI B CIIy4alHBIX OIBITAaX, 3Has
BEPOATHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B OIBITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMEThH MTOHATHE O CIIy4allHOM BbIOODE.

OnuceiBaTh JAaHHBIE C MOMOULIBIO CPENHMX 3HAYECHUH W MEP PACCEUBAHHUS
(Iucnepcus U CTaHAAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M UHTEPIPETHPOBATH
JarpamMMmbl pacCeMBaHusl, UMETh MPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJINYNHAMM.

HNmeTe mnpexacraBieHWe O JepeBe, O BepliMHaX U peéOpax Jepesa,
VICITOJIB30BAHUU JIEPEBLEB IIPU PEILECHUU 3a7a4 B TEOPUU BEPOSITHOCTEH, B IPYTUX
y4eOHBIX MaTEMAaTUYECKUX Kypcax U 3a7ad U3 APYTUX Y4eOHBIX IIPEIMETOB.

OnepupoBaTh NOHATHEM COOBITHS KAK MHOXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4ailHOTO ONBITA, BBINOJHATH ONEpalUU Haja COOBITHUSIMU, MCIOJIb30BATH IPH
pelIeHnn 3aJa4 JuarpaMMbl Jilsiepa, YUCIOBYIO HPSIMYIO, MPUMEHSTh (OpMYITy
CJIO’KEHUS BEPOSATHOCTEH.

[lonp30BaThCA MPABUIIOM YMHOKEHHUSI BEPOSTHOCTEW, MCIIOIB30BaTh JEPEBO
JUIS. TIPEACTABIICHUs CIIy4YalHOTO OIbITa NPU pemeHuu 3anad. OnepupoBaTh
MOHSATHUEM HE3aBUCUMOCTH COOBITUH.

K xoHIry 0O0yueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAEAYIOUUE MPEIMETHbBIC
pEe3yJIbTATHI:

[Tonb30BaThCd KOMOWHATOPHBIM TIPABHJIOM YMHOXKEHHSI, HAaXOJUTh YHCIIO
IIEPECTAaHOBOK, YHMCIIO COYETAHUM, MOJIb30BaTbCsl TpeyroyibHUKOM Ilackans mpu
pElIeHUH 33124, B TOM YHCJIe HA BEIYUCIEHUE BEPOSITHOCTEH COOBITUH.

HUcnonb30BaTh  TMOHATHE  TE€OMETPUYECKOW  BEPOSITHOCTH,  HAXOIUTH
BEPOSITHOCTU COOBITUN B OMbBITAX, CB3AaHHBIX CO CIyYallHBIM BBIOOPOM TOYEK W3
MJIOCKOM (PUTYPBI, OTPE3Ka, NITUHBI OKPYKHOCTH.

HaxonuTh BEpOsSTHOCTH COOBITUI B OIBITaX, CBSI3aHHBIX C UCTIBITAHUSMHU JI0
JIOCTHXKEHUS MIEPBOTO YCIIEXA, B CEPUSAX UCTIbITAaHUN bepHyum.

NmeTh mpencrtaBiieHUE O CIIyYalHBIX BEJIWYMHAX U ONO3HABATH CIyYaWHbBIC
BEJIMYMHBI B  SIBJICHUSX OKPYJXKAIOIIETO MHpPA, OINEPUPOBATh  IOHATHEM
«pacIpeaeieHue BEPOATHOCTEW». YMETh CTPOUTH PACHPEACIEHUS] BEPOATHOCTEN
3HAYEHHM CIIyYalHbIX BEJIMYUH B U3YUYEHHBIX ONBITAX.

HaxoauTe MaTeMaTH4ECKOE OKHUIAAHUE U JUCIIEPCUIO CIIYYAUHOW BEJIWYMHBI
M0 PaCIpeleyiCHUI0, NPUMEHATh YHUCJIOBBIE XApPAKTEPUCTUKH HU3YUYCHHBIX
pacnpeneneHuid Npyu peeHny 3a1a4.

NmeTs mpeacraBieHHE O 3aKOHE CIYYaWHBIX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM W3MEHYMBOCTH, IIOHMMAThb MAaTEMaTH4YECKOE
000CHOBaHME OJIM30CTH YACTOThI U BEPOSTHOCTU cOObITUS. IMETh mpencTaBiecHue
O POJIM 3aKOHA OOJIBIITUX YKCEN B IPUPO/JIE U OOIIECTRE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Haszganwue paznena
(Temsl) Kypca

OcHOBHOE coziep>KaHne

XapakTepHuCTHKa IeITeIbHOCTH
00yJaromuxcs

[IpencraBnenune naHHBIX

[IpencraBieHne TaHHBIX B BUJIC
Ta0IuI, AUArpaMM.
3aIoJIHECHHE TaOIHIT, YTCHUE
U TIOCTPOEHUE CTOJIOUKOBBIX
(cTonbuaThIX) U KPyTrOBBIX
JTUarpamm.

Urenue rpadukoB peaibHbIX
npoueccoB. M3BieueHue
uH(bOpMaIUHU U3 JUarpaMmm
W TaOJIUII, KCITOJIb30BaHHE

Y MHTEpIpEeTalns JaHHBIX.
[Ipaktruueckas pabota

OcBauBaTh cIOCOOBI IPEICTABIICHUS
CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX
MacCHBOB C IIOMOILBIO TAOJIHUIL

U IMarpaMM € UCIOJIb30BaHUEM
aKTyaJIbHbIX U BaKHBIX JAHHBIX
(nemorpaduueckue gJaHHbIE,
IIPOU3BOJICTBO MPOIYKIIHH,
OOIIECTBEHHbIE U TPUPOIHBIC SIBICHHUSA).
N3yyaTh MeTO bl paOOTHI ¢ TAOTUYHBIMU
U TpadUUEeCKUMHU MPEACTaBICHUSIMU
JTAHHBIX C TOMOILBIO LIU(PPOBBIX
PECYPCOB B X0/ MPAKTUYECKUX padboT

OmnmcarenbHasi CTaTUCTHUKA 8

OmnmcarenbHas CTaTUCTHUKA:
cpeaHee apuMETHIECKOE,
MeJIMaHa, pa3Max, HanOoJIbIIee

1 HaMMCHBIIIES 3HAUCHHSI, KBAPTHIIH,
CpellHee TapMOHUYECKOe, CPEIHEE
rapMOHHYECKOE YHNCIIOBBIX JaHHBIX.
[IpakTrueckas padorta

OcBauBaTh NOHATHS: YUCIOBON MaCCHB
(rabop), Mepa 1IeHTpa, B TOM YUCIIC
cpenHee apupMeTHIECKOe, MeANaHa,
JacTOTa 3HAYCHHS.

OnucpIBaTh CTATUCTUYCCKUE TAHHBIC

C TTOMOIIBIO CPETHETO apU(PMETHIECKOTO
1 MCJIMaHBI.
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Pemarts 3amaun.

N3yuaTh CBONCTBA CPEIHUX, B TOM UUCIIE
C MOMOUIBIO IU(PPOBBIX PECYPCOB, B X0/
MPaKTUYECKUX padoT.

OcBauBaTh NOHATHA: HAUOOJIbIIIEE

Y HAaMEHbIIIEE 3HAUCHUS YUCITIOBOTO
MaccHuBa, pa3Max, KBapTUJIb.

Pemiats 3aaun Ha BEIOOp criocoba
OMMCAHU MaCCUBOB B COOTBETCTBHUH

C IPUPOJION JaHHBIX U LIEJISIMU
MCCIIEIOBAHUSI, B TOM YHCIIE B XOJI€
MPaKTUYECKON pabOThI

CiyyaifHasi U3BMEHYHUBOCTD

[Ipumepsl cinydyantHoM
M3MEHYUBOCTU MPU UBMEPEHUSIX,

B MACCOBOM IIPOU3BOJICTBE;
TEHJICHIINU U CITy4YaliHbIe
KOJIeOaHMsI; TPYNITMPOBKA JAHHBIX,
MPEJICTABICHUE CIIyYaHON
W3MEHYMBOCTH C IIOMOIIBIO
JarpaMM; 4acTOThl 3HaYCHHI;
CTaTUCTHYECKasl yCTOMYUBOCTD.
[Ipaktrueckas pabora

OnuchIBaTh JaHHBIE C TOMOIIBIO
IPYIIHPOBKHU, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTAaTh NPOCTEUIIINE TUTIOTE3HI.
OcBauBath rpaduueckue mpeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YalHOM
M3MEHYUBOCTH, B TOM YKCJIE C TOMOIIIbIO
1IU(POBBIX PECYPCOB, B XOIC
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpadon

['pad, Bepiinna, pedpo. CreneHn
BepirHbL. Yucio pedep
¥ CyMMapHas CTeTICHb BEPIIIUH.

OcBauBaTh NOHATHS: Tpad), BEPIIMHbBI
u pebpa rpada, creneHs, myTh B rpade,
LENH U IUKJIIBL, MyTh B rpade, MIoCKui
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[ToHsiTHE O CBA3HBIX Tpadax.

[TyTu B rpadax.

Heru u mukiel. O6xoxa rpada
(2iJ1epOB MyTh).

[TonsiTHe 00 OPUEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ TOMOIIBIO

rpadoB

rpad, CBSI3HBIN rpad, OpUCHTUPOBAHHBIN
rpad.

Pemmath 3a1aum Ha MOMCK CYMMBI
CTeleHel BeplirH rpada, Ha MOUCK
obxoxa rpada, Ha MOKWCK IMyTel B rpadax.
Hcnons3oBath rpadsl MpU pelieHnN
3aja4 U3 anreOpbl, FeOMETPUH, TEOPUU
BEPOATHOCTEH, APYTUX NPEIMETOB

Jloruka

YTBEpKICHNS U BBICKA3bIBAHMUS.
OTtpunianue yTBepKICHUS,
YCIJIOBHBIE YTBEPKAEHUS, OOpaTHbIE
Y PAaBHOCHJIBHBIC YTBEPKICHNUS,
HEO0OXOIUMBIE U JOCTATOUYHbIE
YCJIOBUS, CBOMCTBA U IIPU3HAKH.
[IpOTHBOIOI0KHBIE YTBEPKICHHUS,
JI0Ka3aTeIbCTBA OT POTUBHOIO

N3yyaTh BUIBI yTBEPKACHUN

Y BBICKA3bIBAHUM.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEPKIACHHM, TOKA3ATEIbHBIX
paccyxeHuit, GopMyIUPOBKHU TEOPEM,
BBIPAKAIOIINX CBOMCTBA U MPU3HAKU,
METOJIbI MATEMATUYECKUX JOKA3aTEIIbCTB

BeposaTtHocTs 1 wacTtoTa
CITy4aitHOTO COOBITHS

Crny4daiiHbIN SKCTIEPUMEHT (OTIBIT)
U Clly4aiiHOe COOBITHE.
BeposTHOCTB M yacToTa
CITy4aifiHOTO COOBITHSI.

Posib MasioBEpOATHBIX

U TIPAKTUYECKU JJOCTOBEPHBIX
COOBITHI B IIPUPOJIC U B OOIIICCTBE.
[Ipaktrueckas paborta

OcBauBath MOHATHUSA: CIyYaWHBIA OIIBIT
U CiTy4aifHOe COOBbITHE, MaJIOBEPOSITHOE
U TIPAKTUYECKHU JTOCTOBEPHOE COOBITHE.
N3yyaTh 3HAYMMOCThH MaJIOBEPOSITHBIX
COOBITHI B IPUPOJIC U OOIIIECTBE

Ha BaXKHBIX MpUMepax (aBapuw,
HECYaCTHBIE CTy4au, 3a1uTa
NepPCOHANIbHOM MH(OpMaIuu, nepenaya
JIAHHBIX ).
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N3y4dath poib KIIACCHYECKUX
BEPOSTHOCTHBIX MOJIeNeHl (MOHETA,
UrpaibHas KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabnrogaTte 1 u3y4arb 4acToTy COOBITUI
B [IPOCTBIX 3KCIIEPUMEHTAX, B TOM YHCIIE
C TOMOIIIBIO IUPPOBBIX PECYPCOB

[ToBTOpenue, 06001IEeHNE, 5 [IpencraBiieHre TaHHBIX. [ToBTOPSATH U3YUEHHOE U BHICTPANBaTh
CUCTEMAaTHU3aLMs 3HAHUI OnucarenbHasi CTATUCTHKA. CUCTEMY 3HAHUH.
BeposatHocTh cityyaliHOTO Pemiats 3a1aun Ha peICTaBICHUE
COOBITHSI. Y ONMCAHUE JIAaHHBIX C TTOMOIIIBIO
MHoO»xecTBa U MOJMHOXKECTBA. M3YUYCHHBIX XapAKTEPUCTUK,
DneMeHThl Teopuu rpadon npejcTaBiIeHne nHPopMaIuu
C IOMOIIBIO TpadoB.
OO6cCy>KaaTh TPUMEPHI CITyYalHBIX
COOBITUH, MAJIOBEPOATHBIX U MPAKTUUECKU
JIOCTOBEPHBIX CITy4alHbIX COOBITUMN, UX
pOJIM B IPUPO/IE U KUZHU YEJIOBEKA
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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8 KVIACC

[Iprmepb MHOKECTB

B OKPY>KaIOIIEM MUPE.
[Tepeceuenuie u 00BEMHEHHE
MHOKeCTB. JIlnarpammsl Diiniepa.
YucnoBble MHOXKECTBA.
[TpumMepsl MHOKECTB U3 alnTeOphI
U TEOMETPUH.

HasBanue pasnena KomnuecTso XapakTepuCTHKa AEATEIIBHOCTH
(Temnl) Kypca 4acoB Ocrosroe conepate 0o0ydJaronuxcs
[ToBTOpEeHue Kypca 7/ Kiacca 3 [IpeacraBneHue 1aHHBIX B BUAE [ToBTOPSITH N3yYEHHOE U BHICTPAUBATh
TaOJIUI ¥ TUarpaMM. CUCTEMY 3HAHUMU.
OmnucarenpHas CTaTUCTHKA. Pemate 3a1a4n Ha IpeICTaBICHAE
Ciy4aiiHasi ”3MEHUUBOCTb. Y ONMCAHME JTAHHBIX C IOMOILBIO
Crny4aiiable cOOBITHS. U3YYEHHBIX XaPAKTEPUCTUK.
BepositTHOCTH M 4aCTOTHI. Pemate 3a1aun Ha npeACcTaBIeHUE
DIIeMEHTBI TEOPUU MHOXKECTB. IPYIIIMPOBAaHHBIX JAHHBIX U ONIMCAHUE
DnemeHThl Teopuu rpados CIIy4allHOM U3MEHUYUBOCTH.
Pemate 3a1aum Ha onpeaeseHne 4aCcTOThI
CIIy4alHBIX COOBITUH, O0CYXKIeHNE
IPUMEPOB CIyYalHbIX COOBITUM, 33141
Ha ONMCAaHNE MHOKECTB U NPECTaBICHUE
uH(popmaluu B Buje rpados
MHuoxecTBa 4 MHO0XECTBO U IOJAMHOKECTBO. OcBanBaTh NOHSTHS: MHOXKECTBO,

IOJIMHOKECTBO, BKJIIOUCHUE,
nepeceyeHre U 00beTMHEHNE MHOYKECTB,
YHCJIOBBIC MHOYKECTBA, YUCIOBBIE
POMEIKYTKH.

Pemath 3aaun ¢ momMoniso Gopmyin
BKJTFOUCHUS-UCKITFOUECHHSI
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[lepeurciienre 371€MEHTOB
MHOKECTB C TIOMOIIIBIO
OpraHU30BAaHHOIO Mepedopa

U nipaBuiia yMHOKeHus. Dopmyna
BKJIFOUCHUSI-UCKITIOUCHUS

BepoaTHOCTH Ciiy4aiiHOTO
COOBITUS

DieMEeHTapHbIE COOBITHS.

BeposiTHOCTH City4ailHBIX COOBITHH.

OnbITH ¢ PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.
Crny4daiiHbIii BEIOOD.
[IpakTruueckas padbota

OcBauBaTh NOHSTUS: SJIEMEHTAPHOE
coObITHE, ClTy4ailHOE COOBITHE KaK
COBOKYITHOCTb OJIarONPHUSATCTBYIOIINUX
AJIEeMEHTAPHBIX COOBITUN,
PaBHOBO3MOYHBIE JIIEMEHTAPHBIE
COOBITHSI.

Pemrars 3agaun Ha BEIYMCIIEHUE
BEPOSTHOCTEH COOBITHI

10 BEPOSATHOCTSIM 3JIEMEHTAPHBIX
COOBITHH CIIy4ailHOTO OIbITA.

Pemiars 3a1aun Ha BBIYUCIICHUE
BEPOSTHOCTEH COOBITHIA B OTIIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YUCJIE C TOMOUIBIO
KOMIIBIOTEDA.

[TIpoBOIUTH M U3yYaTh OIBITHI

C PAaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCJTIE

C UCTOJIb30BAHUEM MOHET, UTPATTbHBIX
KOCTEU U APYTUX MOJEJIEN B XOAE
MPaKTUYECKON padOThI
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OmnucareibHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHUs
YUCJI0BOTO Maccusa. Jlucnepcus

Y CTaHJIaPTHOE OTKJIOHEHUE
quciioBoro Habopa. CBoiicTBa
JUCTIEPCUU U CTaHIAPTHOTO
OTKJIOHEHHUSI.

JlmarpamMmbl paccenBaHus IBYX
HaOIr01aeMbIX BeIUYUH. JInHeiiHas
CBsI3b HA JMarpaMMe pacCceuBaHUsI.
[IpakTruueckas pabora

OcBauBath NOHSTHUS: JUCTIEPCUS

U CTaHJapTHOE OTKJIOHEHUE,
UCIIOJIb30BaTh ATU XapaKTEPUCTUKHU
JUTSl OTIMCAHUS PACCEUBAHUS TAHHBIX.
BrigBurats runote3sl 00 OTCyTCTBUU
WJIM HAJTUYUU CBS3U IO AUarpaMmmam
paccerBaHus.

Ctpouthb quarpaMMbl pacceruBaHUs

10 UMEIOIIUMCS TaHHBIM, B TOM YHCJIC
C TOMOIIBIO IU(PPOBBIX PECYPCOB

Brenenue B Teoputo rpados

HepeBo. JlepeBo ciaydailHOTo
skcriepuMenTa. CBoiicTBa
JIEPEBHEB: €NMHCTBEHHOCTh MMyTH,
CBSI3b MEXIY YHCIIOM BEPIITHH

u ynciom peodep. [lonstue

o riockux rpadax. Pemenue 3amau
C MIOMOIIIBIO JIEPEBHEB

OcBauBath NOHSTUS: JIEPEBO Kak rpad
0e3 1uKIia, BUcs4as BepuinHa (JIMCT),
BETBb JIEPEBA, ITyTh B ICPEBE, TUAMETP
NepeBa.

N3yuarte cBOMCTBA AepeBa:
CYIIECTBOBAHUE BUCSYEUN BEPIIUHBI,
€IMHCTBEHHOCTbD ITyTH MEXIY ABYMS
BEPIIMHAMHU, CBA3b MEK]Yy YHCIOM
BEPIIUH U YUCIIOM pedep.

Pematp 3anaum Ha nouck

Y [IEPEUNCIIEHUE ITYTEN B JE€PEBE,
OTIpE/ICJICHHUE YHCIia BEPIIMH WK pedep
B JIEpPEBE, CBOMCTBA IIOCKUX TpadoB

Jlornka

Jlornueckue coro3bl «N» u «UJIN.
CBs3b MEXy JTOTUUYECKUMU

N3ydars MeTOABI U CTPYKTYPY
MaTeMaTHYECKUX YTBEPKICHHU,
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COI03aMHU U OTIepaIUsIMHU
HaJl MHOKECTBaMH.
Hcrnonb30BaHne TOTHIECKIX
COIO30B B ajiredpe

COJIEPIKAIINX JJOTUYECKUE COIO3BI.
OcBauBath UCIOIB30BAHUE JIOTHUECKUX
COI030B IIPU TOCTPOECHUH CUCTEM

Y COBOKYITHOCTEN YPaBHECHUU

Y HEPABEHCTBO OT IMTPOTUBHOTO

Onepannu HaJ CIIy4aliHbIMU
coOpiTuaAMU. Cio)xeHue
BEPOATHOCTEMN

Crnyyaiinbie cOOBITHS KaK
MHOECTBA AIIEMEHTAPHBIX
COOBITHH.

[IpoTuBOIOI0KHBIE COOBITHS.
Omneparnuu HaJ COOBITUSMH.
dopmyJia CI0KEHUS BEPOSATHOCTEHN

OcBauBaTh NOHATHUS: B3aUMHO
IIPOTHUBOIIOJIOKHBIE COOBITHS, OTIEpaLIUU
HaJ COOBITUSIMH, 00OBETUHECHHUE

U [IePECEUCHHUE COOBITUI, COBMECTHBIC

Y HECOBMECTHBIE COOBITHS.

N3ydats TeOpeMbl 0 BEpOSTHOCTU
00BeAMHEHUS IBYX COOBITHH ((hOPMYJIBI
CJIOYKEHUS BEPOSITHOCTEN).

Pemiats 3a1a4n, B TOM 4KCIie TEKCTOBBIE,
Ha BBIYUCIIEHHUE BEPOATHOCTEM
00bEIMHEHUS U TEPECCUCHUST COOBITUIM
C IIOMOIIIBIO YUCIIOBOU IIPSIMOM,
auarpamm Jitiepa

Y cii0BHasA BEPOSITHOCTb,
YMHOKEHUE BEPOATHOCTEN,
HE3aBUCUMBIE COOBITHS

[IpaBuiiO yMHOXEHUSA
BEPOSITHOCTEN. Y CIIOBHASA
BEPOSITHOCTb.
[Ipencrasienue ciay4anHoOro
JKCIIEPUMEHTA B BUJE JEPEBA.
HeszaBucumebie coObITHS

OcBauBaTh NOHATHS: TTPABUIIO
YMHOKEHUS BEPOSITHOCTEM, YCIOBHAS
BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIyYaNHOIO OIIbITA.

Pemate 3anaun Ha onpeneneHue

1 CBOMCTBA HE3aBUCHUMBIX COOBITHIA.
Pemate 3a1aun Ha TOKMCK BEPOATHOCTEN
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C UCII0JIb30BAHUCM JICPCBaA cnyqaﬁﬂoro
OIIbITa

[ToBTOpEenue, 06001IEHNE, ) PaccenBanue qaHHBIX B UHCIIOBBIX [ToBTOPATH U3YyUEHHOE U BHICTPANBATh
CUCTEMAaTHU3aLs 3HAHUI MaccuBax. Onepanuu CHUCTEMY 3HAHHUM.
HaJl MHO>KECTBAMH U COOBITHUSMH. Pemrars 3agaun Ha npeicTaBieHUE
BeposiTHOCTB CityuaiiHOTO Y ONIMCAHUE JIAaHHBIX C TOMOIIBIO
coObITus. ClI0KEHUE U YMHOXKEHHE | HM3yYCHHBIX XapaKTCPUCTHK.
BEPOSITHOCTEH. Pemate 3a1aun ¢ npuMeHeHueM rpados.
JlepeBbs U m1ockue rpadul Pemate 3a1aun Ha HAX0XKAEHUE
BEPOSITHOCTU CITyYaHOTO COOBITHUS
10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITH.
Pemrats 3agaun Ha HaXOXKJICHHUE
BEPOSTHOCTEH 0OBEAMHEHUS
U TIepeceyeHust COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM
rpaguUecKux MpeacTaBICHUN
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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9 KJIACC

yMHOeHus. [ lepectanoBKM

u (akTopual.

Yucno coueranuii v TpeyroJIbHUK
[Tackans. CBoucTBa uncen
coueranul. bunom HerotoHa.
Pemenue 3agau ¢ ucnonab3oBaHUEM
KOMOMHATOPUKHU

HasBanue pasnena KomnuecTtBo XapakTepuCTHKa AEATEIBHOCTH
OcHOBHOE coJiep>KaHHe
(Temnl) Kypca 9JacoB oOydJaronuxcs
[ToBTOpenue kypca 8 kiacca [IpencraBieHune qaHHBIX. [ToBTOPSITH N3YyYEHHOE M BHICTPANBAThH
OnucarenpHasi CTAaTUCTHUKA. CUCTEMY 3HAHUHU.
Omneparu Haj| COOBITUSIMU. Pemate 3a1aun Ha IpeicTaBlIeHNE
He3aBucumocTb COOBITHI. 1 OIMCAaHWUE JAaHHBIX.
HepeBbs u iockue rpad Petate 3a1aun Ha HAXOXKIEHUE
BEPOSITHOCTEW 00bETUHEHNUS
U TIepeceveHus COOBITHIA, B TOM YHUCIIE
HE3aBUCUMBIX C UCIIOJIb30BAaHUEM
rpaduyecKkux MpeCTaBlIeHUH 1 JepeBa
CIIy4alHOr0 OmbITa
DneMeHThl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh MOHSTHS: KOMOMHATOPHOE

IIPaBUJIO YMHOXKECHHUS, YIIOPSAOYCHHAs
napa, Tpolika 00bEKTOB, IEPECTAHOBKA,
(akTopuan yucia, CoUeTaHUE YUCIIO
cOoYeTaHuH, TpeyroJbHUK [lackamns.
Pemrars 3aaun Ha nepeuyuncieHue
KOMOMHALIUN, KOJTHMYECTBA HIE€MEHTAPHbBIX
COOBITUH, HAXOXKICHUE BEPOSATHOCTEN
COOBITHH C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE

C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
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[Tackais.

Pemate 3ajaun Ha IpUMEHEHHUE YK CIIa
codeTaHui B ajreope (COKpalieHHOe
yMHOXeHHe, 0uHoM HproToHa)

['eomeTpuyeckas
BEPOSATHOCTD

I'eomeTpuyeckast BEpOSATHOCTD.
Crny4daifHbli BBIOOpP TOUKU

13 GUrypbl Ha IIOCKOCTH,

13 OTPE3Ka, U3 YT OKPYKHOCTHU

OcBauBaTh MOHATHE TEOMETPUICCKOMN
BEPOSTHOCTH.

Pemate 3a1aun Ha HAXOXKACHHE
BEPOSITHOCTEH B OTIBITAX, TPEICTABUMBIX
Kak BBIOOp TOYEK U3 PUTYPHI

Ha IJTIOCKOCTH (MHOTOYTOJIbHUKA, KPYTa),
U3 OTPE3Ka WU JYTH OKPYKHOCTH,

U3 YHCIIOBOTO TIPOMEXKYTKA

Ucnertanus beprymm

HcnbiTanus. Ycnex u Heynayva.
Cepust UCIIBITaHHI A0 TIEPBOTO
ycmnexa.

Cepus ucnpitanuii bepnysm.
BeposiTHOCTH cOOBITHH B cEpUH
UCIBITaHUN bepryun.
Crny4aiiHblii BBIOOpP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHSTUS: UCTIBITAHUE,
3JIEMEHTApHOE COOBITUE B UCTIBITAHUU
(ycmex u HeyJaya), cepusi UCTIBITAHUH,
HACTYTIJICHHE TIEPBOTO ycrexa (Heyaaun),
cepus UCTIBITAaHUM bepHyIuIn.

Pematp 3a7aum Ha HaxOXKIACHUE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUH JI0 TIEPBOTO yCIEXaA.
Pemath 3agaun Ha HaXOXJICHHE
BEPOSTHOCTEH COOBITHI

B CEpUU UCIIBITAaHUN bepHyIuu,

B TOM YHCJI€ C TTOMOIIBIO ITU(PPOBBIX

pecypcoB
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Crny4aiiHasi BeTUYMHA

CinyyaiiHas BeTMuuHa

U pacCIpeaeIeHUEe BEPOATHOCTEN.
[Ipumepsl CirydalHBIX BEJIMYHUH.
Baxxnpie pacipeesneHus — 4ucio
MONBITOK B CEPUU UCTIBITAHUIM

J10 TIEPBOTO yCIexa v YUCII0
YCIIEXOB B CEPUU UCIIBITAHUI
bepuymiu (reomerpuueckoe

1 OMHOMHUAJILHOE PaCpe/ICIICHNS)

OcBauBaTh NOHATHUA: CIIy4daiiHas
BEJINYMHA, 3HAYCHUE CITy4YallHOU
BEJINYMHBI, PaCIIPEACIICHUE
BEPOSITHOCTEM.

N3y4dars, B TOM 4HCIIE C TOMOIIBIO
IH(PPOBBIX PECYpCOB, U 00CYKIATh
IPUMEPBI JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHbIX BEJIMYUH (B TOM YHUCJIE POCT
Y BEC YEJIOBEKA, YHCIEHHOCTh HACEIICHUS,
CTOMMOCTbH TOBapOB U YCIIYT), CIIy4alHbIX
BEJIMYMH, CBSI3aHHBIX C U3yYEHHBIMU
CIIy4alHBIMH OIBITAMU

YucnoBele XapaKTEPUCTUKHU
CIIy4ailHbIX BEJIUYMH

MartemMaTu4eckoe OKuI1aHnue
CIIy4alHOW BEJIUYUHBI.
PU3NYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnonp30BaHus
MAaTeMaTH4YECKOT0 OKUIAHHUS.
Jlucriepcust 1 cTaHAapTHOE
OTKJIOHEHHE CIIy4YallHOM BEJIUYMHBI.
CBolicTBa MAaTEMATUYECKOTO
0KUJAHUS U JUCIIEPCUMU.
MareMaTu4yeckoe 0KUJaHNe
U JTUCTIEPCUS U3YYEHHBIX
pacupeneneHun

OcBauBaTh NOHATHUS: MATEMATUYECKOE
0KUJIAHHUE CIyYaNHON BEJIMYUHBI,
IUCTIEPCHS M CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOW BEJIUYUHBI.

Pemrars 3agaun Ha BeIUKMCIIEHUE
MaTeMaTHYECKOTO OKUIAHUS

Y TUCTIEPCUU JUCKPETHOU CIIy4YaHOM
BEJIMYUHBI 110 33JaHHOMY
pacrpeeneHnio, B TOM YHCIIE 3a1aY,
CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESMH.

3HAKOMHTBCS C MATEMAaTUYECKUM
0’KMIAHUEM U JUCIIEPCUEN HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacrpeeneHus ClIy4aiHOW BETUYHHbI
«YHCIIO YCIIEXOB» B CEPUH UCTIBITAHUN
bepnymm

3aK0H OOJIBIIINX YHCE]T

HepagenctBo UeObleBa. 3akoH
OOJIBIIINX YHCEII.
MaremaTn4ecKre OCHOBaHMS
U3MEPEHUS BEPOSITHOCTCH.

Ponb 1 3HaueHne 3aKoHa OOJIBIITHX
Yyuces B HayKe, B IPUPOIE

1 00IIIeCTBE, B TOM YHCJIE

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSX U B U3MEPEHUSIX

N3y4ath 9acToTy COOBITHS

B IIOBTOPSIFOLIMXCS CITyYalHBIX OIbITaxX
KAK CIy4YalHYIO BEJINYMHY.
3HAKOMUTHCS 3aKOHOM OOJIBIINUX YUCENT
KaK MaTEMaTUYECKUM BBIPa)KCHUE
CTaTUCTHYECKON YCTOWYUBOCTH YACTOT
Y CPEIHUX 3HAYECHUM.

Pemate 3a1aun Ha u3MepeHue
BEPOSATHOCTEN C IIOMOIIBIO YACTOT.
OOcyxaaTh poib 3aKOHA OOJIBIIIUX YHUCEIT
B 000CHOBaHMHU YaCTOTHOTO METO/1a
U3MEPEHUS BEPOATHOCTEN, B IPUPOJIE
U B 00111€CTBE

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3alus 3HaHUI

BepositHOCTH CcityyaliHBIX
COOBITHH.

DneMEeHThl KOMOMHATOPUKH.
Cepus ucnbiTanuii bepaysm.
CiyyaiiHble BEJIMUHUHbI

U paclpeaeIeHUs.

HucoBble XapaKTEpPUCTUKU
CIIy4ailHbIX BEJIMYMH. 3aKOH
OOJBIINX YUCENT

[ToBTOpATH U3YyUEHHOE U BHICTPAUBaTh
CHUCTEMY 3HAHUM.

Pematp 3amaun Ha HaAXOXKICHUE
BEPOSITHOCTEN B CEPUSIX
HE3aBUCHUMBIX UCTIBITAHUM,

B TOM YMCJIE C IIOMOILBIO
KOMOWHATOPHBIX ()aKTOB 1 (hOPMYII.
Pemars 3aiaun Ha onpeneneHue
CBOWCTB PACHPEIEIICHNN,
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HAXO0XKIECHUE MATEMATHYECKUX
0’KUJIAHUH U TUCTIEPCUI
W3YUYCHHBIX PaclpeeIcHUN.
OOcyxaaTh poiab 3aKOHA OOJIBIIINX
qucell B HayKe, B IPUPOJIE U B
oO1ecTBe

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/m IpOrpaMMEI P Beero Konrpoabnbsie IIpakTuyeckue oﬁpg? OBATENBLHEIE
padoThI padoThI pecype
https://physicon.ru/

1 [IpencraBnenue TaHHBIX 4 [[bubmuoTexa LIOK
https://m.eds00.ru/596d814c]
https://physicon.ru/

2 OmnmcaTrenbHas CTATUCTHKA 8 1 bubnnorexa [{OK
https://m.edso0.ru/596d814c
https://physicon.ru/

3 CrnyualiHas ”3MEHYMBOCTh 5 1 bubnuoreka [IOK
https://m.edso0.ru/596d814c
https://physicon.ru/

4 Bsenenue B Teopuro rpados 4 bubnmnorexa [JOK
https://m.edso0.ru/596d814c
https://physicon.ru/

5 Jloruka 3 bubnuoreka [{OK
https://m.edso0.ru/596d814c

BeposTHOCTB 1 yacTOTa C1y4yaliHOTO https://physicon.ru/

6 cOBLITIS 5 1 bubnuoreka [{OK
https://m.edso0.ru/596d814c
https://physicon.ru/

T e st s 1 Bumorea 10K
https://m.edsoo.ru/596d814c

OBHIEE KOJIMYECTBO YACOB I10 34 1 3

I[TPOT'PAMME

26


https://physicon.ru/
https://m.edsoo.ru/596d814c
https://physicon.ru/
https://m.edsoo.ru/596d814c
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8 KUIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uuppoBbIe)
NPOrpaMMsbl Bcero
padoThl padoThI o0pa3oBaTe/bHbIC
pecypchl
https://physicon.ru/

1 [ToBTOpEeHME Kypca 7 Kimacca 3 bubnmoreka [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

2 MHoxecTBa 4 bu6mmoreka [IOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

3 BeposiTHOCTB city4aiiHOTO COOBITHUS 4 1 1 bubnuoreka [IOK
https://m.edsoo.ru/032cfeff

OnucarenpHas ctatucTuka. PaccenBanue hitps://physicon.ru/
4 AHHLLX 5 1 bu6mmoreka [IOK
A https://m.edsoo.ru/032cfeff
https://physicon.ru/

5 Brenenue B Teoputo rpados 3 bubnnoreka [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

6 Jloruka 2 bubmuorexa [JOK
https://m.edsoo.ru/032cfeff

Onepanuu HajA CIy4ailHBIMU COOBITUSIMH. hitps://physicon.ru/
! Cii0)keH1e BEPOSITHOCTENR 3 bubmiorexa HOK
p https://m.edsoo.ru/032cfeff
VYcnoBHas BEpOSITHOCTb, YMHOKEHHE https://physicon.ru/
8 BEpPOSITHOCTEH HeSaBI/IC;/IMI)Ie COOBITUSA 5 bubumoreka [IOK
i https://m.edsoo.ru/032cfeff
https://physicon.ru/
9 [ToBTOpenue, o600mIEeHNE, 5 1 Br6morexa LIOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/032cfeff
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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9 KUIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne n/m IpOrpaMMEI Beero KO;ITPOJILHLIe HpﬁaKanecmle 0Bpa30BATEIBHBIE
padoTsI padoThI pecypesI
https://physicon.ru/

1 IToBTOpEeHmE Kypca 8 Kiacca 3 bubnmoreka [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

2 DNeMEeHTHl KOMOMHATOPUKH 6 bubnnoreka [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

3 I'eomerprueckas BEpOSITHOCTD 3 bubnuoreka [IOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

4 Ucnbrranus beprymim 6 bubnnoreka [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

) Crnyualinas BelIMYuHA 3 bubnuoreka [IOK
https://m.eds00.ru/8b68c39f

YuciioBble XapaKTEePUCTUKHU CITyYaiHBIX https://physicon.ru/
6 p p y 6 bubmuorexa [JOK
BCIIIIUH https://m.eds00.ru/8b68c39f
https://physicon.ru/

7 3aK0H OOJIBIITNX YUCEI 3 bu6mmoreka [IOK
https://m.edso00.ru/8b68c39f
https://physicon.ru/

8 [ToBTOpEHHE, o6061ueH1/UIe, 4 1 Bubmorexa LIOK

CHCTCMATH3AITNA SHAHIH https://m.eds00.ru/8b68c39f
OBIIEE KOJIMYECTBO YACOB I10 34 1 0
I[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpencraBnenue JaHHBIX B BUJE
Tabnull, AMarpaMM. 3aroHEeHHe
TaOJIUI], YTEHUE U TTOCTPOCHHE
CTOJIOMKOBBIX (CTOI0YATHIX) U
KPYTOBBIX JIHarpamMmm

https://m.edsoo.ru/ef22e679

[IpencraBiieHne JaHHBIX B BUJIE
Tabuui, 1uarpaMM. 3aroTHeHUE
TaOJIHUII, YTCHUE U TOCTPOCHUE
CTOJIOMKOBBIX (CTOJIOYATHIX) U
KPYTOBBIX JHArpamMmm

Urenue rpaukoB peabHbIX
IIPOLIECCOB

https://m.edsoo.ru/b6ec82e8

https://m.edsoo.ru/57741a92

[IpakTnyeckas pabota 1o Teme
"H3Bnedenue nHpopMauu u3
JTUarpaMM U TaOJIuIl,
UCIOJIb30BaHUE U UHTEPIpETALNs
TaHHBIX"

https://m.edsoo.ru/b56fbf88

OmnucarenpHas CTAaTUCTUKA:
cpenHee apupMeTHIecKoe,
MearaHa

https://m.edsoo.ru/c38a574e

OnucarenpHas CTATUCTHUKA:
cpenHee apupMeTHIecKoe,
MeauaHa

https://m.edsoo.ru/b6911d9c
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OmnucarenpHas CTAaTUCTUKA:
pa3Max, HauOoJIbIIIee U
HaWMEHBIIIee 3HAUYCHUS, KBAPTUIIU

https://m.edsoo.ru/76e683b8

OmnucarenpHas CTATUCTUKA:
pa3Max, HauOoJIbIIIee U
HaWMEHBIIIee 3HAUYCHUS, KBAPTUIIU

https://m.edsoo.ru/f2ac35ae

OmnucarenpHas CTAaTUCTUKA:
pa3Max, HauOoJIbIIIee U
HaWMEHBIIIee 3HAUYCHUS], KBAPTUIU

https://m.edsoo.ru/d6fbc39e

10

11

OnucarenbHas CTATUCTHKA:
CpeJHee rapMOHUYECKOe, CpeIHee
TapMOHHYECKOE YHUCIIOBBIX
JTAHHBIX

OmnwucatenbHas CTaTUCTUKA!
CpelHee TapMOHHYECKOEe, CPEeIHEe
rapMOHUYECKOE YHCIOBBIX
JaHHBIX

https://m.edsoo.ru/bb848923

https://m.edsoo.ru/3be2fee8

12

13

14

15

16

IIpakTuyeckas pabora o Teme
"OnucaTenbHas CTaTUCTHKA:
npakThyeckas padora"
O06o0011eHre, KOHTPOJIb

IIpumepsl cinydaiiHOU
M3MEHUYUBOCTH MIPU U3MEPEHUSIX, B
MacCOBOM IIPOU3BO/ICTBE.
TeHaeHIu U CiIy4dailHbIe
KoJie0aHus

['pynnmpoBka naHHBIX,
MIPEACTABJICHUE CITy4altHOU
U3MEHYUBOCTH C IIOMOLIBIO
nuarpaMm. YacToThl 3HAYEHHI;
CTaTUCTUYECKAsl YCTOMYHUBOCTD

I'pynmnupoBka JaHHBIX,
MIPEACTABICHUE CITy9alHOU

https://m.edsoo.ru/dfa42829

https://m.edsoo.ru/baacd98e

https://m.edsoo.ru/fcf625a9

https://m.edsoo.ru/57368d1f

https://m.edsoo.ru/b4be94d6
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U3MEHUYUBOCTH C TIOMOILBIO
nuarpaMm. YacToThl 3HAYCHMI;
CTaTUCTUYECKasl YCTOMUYHUBOCTD

17

['pynmnupoBka 1aHHBIX,
MPEJICTaBICHUE CITYy4YalHOMN
W3MEHYUBOCTH C IIOMOIIbIO
nuarpaMm. YacToThl 3HAYCHMI;
CTaTUCTUYECKasl YCTOMUYHUBOCTD

https://m.edsoo.ru/1cf8c8a8

18

19

20

21

[IpakTruyeckas pabora o Teme
"CnyyaiiHasi U3MEHYMBOCTD"

I'pad, Bepuuna, pedbpo. Ctenenpb
BepiuuHbL. Yucio pédep u
CyMMapHasi CTelieHb BEPIIUH.
[TonsiTHe 0 CBA3HBIX Tpadax.
[TyTu B rpadax

Herwm u nuknel. O6xox rpada
(stinepoB nyTh). [lonsiTHE 00
OpPHEHTUPOBAHHOM rpade
Heru u nuxnsl. O6xox rpada
(siinepoB nyTh). [loHsiTHE 06
OpUEHTHUPOBAHHOM rpade

https://m.edsoo.ru/b29c8b48

https://m.edsoo.ru/d67275ae

https://m.edsoo.ru/f945aa72

https://m.edsoo.ru/258a6271

22

23

24

Pemenne 3amau ¢ nomMomnpro
rpacdoB

Jloruka. YTBepxxaeHus u
BbICKa3bIBaHUs. OTpuiianue
YTBEPKJIECHHUs], YCIIOBHBIE
YTBEPKICHUS, 0OpaTHbIE U
PaBHOCUJIbHBIE YTBEPKACHUS

Heo6xonumble 11 1ocTaTOYHbIE
YCJIOBHSI, CBOMCTBA U IPU3HAKHU

https://m.edsoo.ru/e3d855ca

https://m.edsoo.ru/96c63f7d

https://m.edsoo.ru/bb91d1b5

25

[IpoTrBONONOXKHBIE
YTBEPKICHHUs], 10KA3aTENbCTBA OT
IIPOTUBHOT'O

https://m.edsoo.ru/4bd7aad2
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26

27

CiyyaliHblii SKCIIEPUMEHT (OIIBIT)
U cilly4yaifHoe coObITHe
BeposiTHOCTB 1 yacToTa
CIIy9aifHOTO COOBITHS

https://m.edsoo.ru/7f4c272d

https://m.edsoo.ru/d8f4347b

28

29

30

31

BeposiTHOCTB M yacToTa
CIIy4aifHOro coObITHS

Posib MajIOBEpOSITHBIX U
MIPAKTUIECKH IOCTOBEPHBIX
COOBITHH B TIPUPOJIE U B OOIIECTBE

[IpakTuueckas pabota 1mo Teme
"BeposiTHOCTB M yacToTa
ciy4aitHOTO COOBbITHS"

[ToBTOpenue u o6oOIIEHHE.
[IpencraBicHre qaHHBIX.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/32c86d1c

https://m.edsoo.ru/bb8d7a85

https://m.edso00.ru/43d6257b

https://m.edsoo.ru/eb9c738b

32

[ToBTOpenue u o6oOIIEHHE.
[IpencraBicHue qaHHBIX.
OmnucarenbHas CTaTUCTHKA

https://m.edsoo.ru/8fc85bch

33

[ToBTOpEeHue u 060061IeHNE.
BepositHOCTB citydaitHOTO
COOBITHSA

https://m.edsoo.ru/edcac3f6

34

[ToBTOpEeHue u 06001IEeHNE.
MHoxecTBa 1 OIMHOKECTBA.
DnemeHThl Teopuu rpados

https://m.edsoo.ru/9bd43717

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara U BbI
n/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue f/llsyqeﬂnﬂ gﬁ[?;l;zsafenbnme
padoThI padoThI
pecypcsl

[ToBropenue/ [IpencraBnenne

1 AAHHEIX B BHIIC TAOMHIL 1 1 https://m.eds00.ru/85d453ef
nuarpamm. OnucaTenbHas
CTaTUCTUKA
[ToBropenue/ CiryuaiiHast

2 U3MEeHUUBOCTb. CilydaliHble 1 https://m.edso0o.ru/592bf7e8
coOBITHS. BeposSTHOCTH M 4aCcTOTHI
[ToBTOpEHUE. DIIEMEHTHI TEOPUU

3 MHOXECTB. DJIEMEHThI TEOPUU 1 https://m.eds00.ru/86739156
rpadoB
MHOX€ECTBO U IOJAMHOXKECTBO.

4 IIprmepsl MHOXKECTB B 1 https://m.edsoo.ru/a3cf5hfd
OKpY KaroIleM MUupe

5 Hepeceuentie 06T’GHHHGEIH6 1 https://m.edsoo.ru/5c2eebc2
MHOKeCTB. J[narpaMmMsl Diepa
UYucnossle MHOXKECTBA. [Iprumepbl

6 MHOYECTB U3 anreOpbl U 1 https://m.edso00.ru/5¢c2b3875
reoMeTpUn
[Tepeunciienne 31eMEHTOB
MHO’KECTB C IIOMOILBIO

7 OpraHWU30BaHHOTO Mepedopa u 1 https://m.edsoo.ru/be35935a
npaBwiIa yMHOXeHMs. PopMmyiia
BKJIFOUEHU S -UCKITIOUESHHUSI
DneMeHTapHbIe COOBITHS.

8 BeposiTHOCTH CiTydaliHBIX 1 https://m.edsoo.ru/55c7ad5d

coObITH. OTIBITHI C
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PaBHOBO3MOXXHBIMHU
3IIEMEHTAPHBIMH COOBITHUSAMH.
Cayyaiinslii BEIOOp

10

DneMeHTapHbIC COOBITHSI.
BepositHoCTH ciydaitHbIX
coObITUN. OTBITHI €
PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMHU.
Crry4aifHbli BBIOOD

DneMeHTapHbIe COOBITHS.
BeposiTHOCTH CitydallHBIX
coObITHI. ONBITHI €
PaBHOBO3MOYKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.
CayualiHblil BBIOOD

https://m.edso00.ru/371f29c6

https://m.edsoo.ru/a782d9a8

11

[IpakTnueckas pabota 1o Teme
"BepoaTHOCTB ci1y4aiiHOTrO
coObITHs"

https://m.edsoo.ru/76a6213d

12

N3mepenne paccenBaHus
YHUCJIOBOIO MaccuBa. Jlucnepcus n
CTaHJApTHOE OTKJIOHECHHE
YHUCJIOBOT0 Habopa

https://m.edsoo.ru/4e617435

13

14

N3mepenne paccenBaHus
YHICIIOBOTO MaccuBa. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE
YHCIOBOTO Habopa

CaolicTBa 1ucCIIEpCcCUH U
CTaHJIaPTHOT'O OTKJIOHEHHSI

https://m.eds00.ru/17913515

https://m.edsoo.ru/a4996ab8

15

JnarpaMMbl paccenBaHUsl IBYX
HaOJII0TaEMBIX BETUYHUH.
JIuHeiiHas cBs3b HA AUATPAMME
pacceuBaHus

https://m.edsoo.ru/7f562b24
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16

17

[IpakTruyeckas pabora o Teme
"PaccenBanue qaHHBIX"

KonTponbHas padoTa 1mo Teme
"OmmcareinpHas craTucTuka"

https://m.edsoo.ru/76a7a8f3

https://m.edsoo.ru/3bcbcf3a

18

Hepeso. JlepeBo ci1y4aitHOTro
skcnepuMenTa. CBoiicTBa
JIEPEBBEB: €IMHCTBEHHOCTD ITYTH,
CBSI3b MEXKIY YHCIIOM BEPIIMH U
qrciioMm pédep

https://m.edsoo.ru/7f912eb5

19

[TonsiTre 0 TIOCKUX rpadax

https://m.edsoo.ru/e41cde2c

20

21

22

Pemenue 3a71a4 ¢ 1OMOILBIO
JIEPEBHEB

Jlornaeckue coro3sl «M» u
«AJIN». CBs3b MEXKTY
JIOTUYECKUMH COI03aMH1 B
omnepainysMu HaJl MHOKECTBaMHU

Hcnonp30BaHuE IOTHYECKAX
COI030B B aliredpe

https://m.edsoo.ru/d2f7aec6

https://m.edsoo.ru/c4c2f948

https://m.edsoo.ru/ff3417c9

23

Cry4daifHbie COOBITHS KaK
MHO>KECTBa 3JIEMEHTaPHBIX
coObITHI

https://m.edsoo.ru/97cfaecd

24

25

[TpoTHBOMIOIOKHEIE COOBITHS.
Onepanuu HaJ COOBITUSIMU
dopmyna crnoKeHus
BEPOATHOCTEMN

https://m.edsoo.ru/b4d599ab

https://m.edsoo.ru/7ceb7ce9

26

27

IIpaBmiio yMHOXKEHHUS
BEPOATHOCTEM. Y CIIOBHAA
BepoATHOCTb. [IpencraBnenue
CIIy4allHOTO KCIIEPUMEHTA B BUJIE
JepeBa

IIpaBmiio yMHOXKEHUS
BEPOATHOCTEM. Y CIIOBHAs

https://m.edsoo.ru/7f3278b3

https://m.edsoo.ru/28ac7b12

36
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BEpOATHOCTB. [Ipencrasienue
CIIy4aliHOTO KCIIEPUMEHTA B BUJIC
JepeBa

28

[IpaBuio yMHOXKEHUS
BEPOATHOCTEH. Y CIIOBHAA
BEpOATHOCTB. [Ipencrasienue
CIIy4allHOTO 3KCIIEPUMEHTA B BUJIE
Jepesa

https://m.edsoo.ru/37fbe425

29

HeszaBucumeble coObITHS

https://m.edsoo.ru/e9de5928

30

HeszaBucumele coObITHS

https://m.edsoo.ru/7171bce2

31

[ToBTOpenue u o6oOIIEHHE.
PaccerBaHue TaHHBIX B YHCIOBBIX
MaccHBax

https://m.edsoo.ru/22e56122

32

[ToBTOpEeHME M 0OOOIICHNE.
Omneparuu HaJ MHOKECTBAMHU U
coOBbITHAMH. JlepeBbs U IIOCKHE

rpads

https://m.edsoo.ru/cf495daa

33

34

[ToBTOpEeHne u 06001IEHNE.
BepositHOCTE citydyaitHOTO
coObITug. CnosxeHue u
YMHOKEHHE BEPOSATHOCTEN

[ToBTOpenue u o6o0IIEeHHE.
JlepeBbs 1 miockue rpadbl

https://m.edsoo.ru/dc751794

https://m.edsoo.ru/cb9a2a2c

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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9 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
w/n Tema ypoka Beero KOﬁHTpOJ]LHLIe H%aKanecKne WiyueHHs  0GpAzOBATENbHbIE
padoThI padoTbI pecypei

IToTOpenue. [IpeacraBnenue

1 maHubeix. OnucareabpHas 1 https://m.edsoo.ru/f2461f68
CTAaTHUCTHKA
[ToTOpenue. Onepanuu Hax

2 coorITuIMH. HezaBucumocTs 1 https://m.edsoo.ru/29134df5
COOBITUH

3 Hosropenne. Jlepespd u miockue 1 https://m.edsoo.ru/71866a6f
rpadsl

4 KombunaropHoe npasiio 1 https://m.edsoo.ru/db3cc6le
YMHOKEHUS

5 [TepecTanoBku u pakTopHa 1 https://m.edso00.ru/387c8671

6 *ucio coueranmii u TpeyroMLHuK 1 https://m.edsoo.ru/921bc535
ITackansa

7 CBOMCTBa YHCEI COUETaHUI 1 https://m.edsoo.ru/e7f4c436

8 bunom HeroToHa 1 https://m.edsoo.ru/d66142ba

9 Pemenue sanas ¢ 1 https://m.edso0.ru/99c¢55617
MCIIOJIb30BaHUEM KOMOWHATOPUKH
I'eomeTprueckast BEpOATHOCTb.

10 CaryuajiHbIi BbIOOD TOKH 13 1 https://m.edsoo.ru/ed4813dd
¢burypsl Ha MJIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPY>KHOCTHU
I'eomeTpuyeckas BEpOSTHOCTb.

11 Crry-aiHEii BHIGOp TOSKH 13 1 https://m.edsoo0.ru/1c28179f

¢burypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 Ty OKPYKHOCTH

38
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12

13

14

15

16

17

I'eomeTrpuueckas BEpOSTHOCTD.
Ciry4aifHbIii BBIOOp TOYKH U3
(GuUrypsl Ha MIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPYKHOCTHU

UcnpiTanus. Ycenex u Heyiaya.
Cepust UCTIBITAHUN JI0 TIEPBOTO
ycrnexa

UcnpiTanus. Ycenex u Heyiaya.
Cepust UCTIBITAHUN JI0 TIEPBOTO
ycrnexa

Cepus ucnbiTanuii bepuymiu.
BepositHoCcTH COOBITHH B cepuun
ucneiTaHuil bepaymnum

Cepus ucnbitanuii bepuymiu.
BepositHocTH COOBITHH B cepuu
ucnelTaHui bepHymm

Cepus ucnsiTannii bepuyim.

BepositHocTH cOOBITHH B cepun
ucnbITaHui bepHym

https://m.edsoo.ru/cf467dbf

https://m.edsoo.ru/e5e3cdef

https://m.edsoo.ru/9da586ec

https://m.edsoo.ru/lcbcc5ed

https://m.edsoo.ru/d3f3e374

https://m.edsoo.ru/5eabcd8c

18

19

20

21

CryualiHblil BHIOOP U3 KOHEYHOTO

MHOX€ECTBA
CrnyualiHas BeJIMUMHA U
pacnpenenieHre BEpOSITHOCTEM!.
IIpumepsl ci1ydalHbIX BEJIMYUH
Baxwnsle pacnipeneneHus —
YUCJIO MTONBITOK B CEPUH

HUCIBITAaHUH 10 MEpBOro ycCricxa u

YHCIIO YCIIEXOB B CEPUH
ucneITanui bepnyim
(reomeTpuueckoe u
OMHOMMAJILHOE pacrpeiesIeHNs)

Baxxnbie pacupeacCiICHUA —
YHKCJIO IOIBITOK B CEPpUHA

https://m.edso00.ru/3977898e

https://m.edsoo.ru/d9a6ccal

https://m.edsoo0.ru/45445155

https://m.edso0.ru/3282bf7d

39
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WCIIBITAHUH 710 MIEPBOTO yCIexa U
YHUCJIO YCIEXOB B CEpUU
ucnblTaHui bepHym
(reomeTpHYeCcKOE U
OMHOMHUAIBHOE PACIIPEIETICHUS)

22

23

Maremartnueckoe 0XKUIaHUE
CIIy4ailHOM BEJIMYUHBI.
DU3NYECKUI CMBICIT
MaTE€MaTUYeCKOro OXKUIAHUS.
[IpuMeps! HCnIOaB30BaAHMS
MaTEeMaTU4YeCKOro OXKUIaHUs

MaremaTrueckoe OXUJIaHue
CIIy4ailHON BEJIMYMHBI.
OU3NYECKUIN CMBICIT
MaTEeMaTUYeCKOT0 OXKHUIAHUS.
[Tpumeps! UCIIONIb30BAHUS
MaTEMaTUYECKOro OXUIaHUS

https://m.edsoo.ru/43e9a558

https://m.edsoo.ru/f994f2e3

24

Jucnepcus u ctaHapTHOE
OTKJIOHEHME CIIy4alHOU
BEJINYUHBI

https://m.edsoo.ru/187413d4

25

CBoiicTBa MaTEMaTHYCCKOTO
OXKHNIaHHA U AUCTICPCUHA

https://m.edsoo.ru/17d12a42

26

Maremartnueckoe oXXUgaHue U
JIACTIEPCUS U3YUYECHHBIX
pacnpeneeHui

https://m.edsoo.ru/b98d4f7e

27

Maremarnueckoe oXXUgaHue U
JIACTIEPCUS U3YUYECHHBIX
pacnpeneneHui

https://m.edsoo.ru/756¢8183

28

29

Hepasencto YeOrimeBa. 3akoH
OOJIBIIINX YHCEIT

MaremaTnueckue OCHOBAHMS
WU3MEPEHHS BEPOATHOCTEN

https://m.edsoo.ru/1fb5alla

https://m.edso0.ru/78c534f2

40


https://m.edsoo.ru/43e9a558
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https://m.edsoo.ru/756c8183
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https://m.edsoo.ru/78c534f2

30

Pousib 1 3HaueHne 3akoHa
OOJIBIINX YHCEN B HAYKE, B
PHUPOJIC U OOIIECTBE, B TOM
YHCIIE B COIIMOJIOTUICCKUX
00cJe10BaHUsAX U B U3MEPEHUAX

https://m.edsoo.ru/b38e7179

31

32

[ToBTOpenue u o6o0IIeHNE.
BeposiTHOCTH ciydailHBIX
COOBITUIN. DJIEMEHTHI
KOMOWHATOPHKHU

[ToBTOpeHHE 1 0000IICHUE. 3aKOH
OOJIBIINX YHCET

https://m.edsoo.ru/9f226f17

https://m.edsoo.ru/e6956aaf

33

Wrorosas koHTpoJibHAsA paboTa

https://m.edsoo.ru/cdaéb69e

34

[ToBTOpenue u 06o0IICHNE.
Cepus ucnbitanuii bepuymiu.
Crny4aifHble BETUYUHBI U
pacnpeznenenus. Yucnosele
XapaKTePUCTHKH CITy9IalHBIX
BEJIMYMH. 3aKOH OOJIBIINX YHCEN

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

https://m.edsoo.ru/2118eb3d

41
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

7 KIIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
poBep 0o0pa3oBaTe/IbHOI POrPaMMBbI OCHOBHOI'O 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposITHOCTh M CTaTUCTHKA
Yurtate uHpOpMAIUIO, MPEACTABICHHYIO B TabmuIax, Ha Juarpammax,
5.1 NPEJICTABIIAT JaHHBIC B BIJIE TAOJIHII, CTPOUTH AUArPAMMBI (CTOIIOMKOBBIE
(cTonbuarkie) U KPyroBbI€) IO MAaCCMBaM 3HAYCHHM
59 OnuceiBaTh M UHTEPIPETHUPOBATH peajbHbIE YHCIOBBIC JaHHBIE,
' MPEJICTAaBJICHHBIE B TA0IHIIAX, HA TUarpammax, rpadukax
Hcnonbs3oBarh 7151 OMUCAHUS JAHHBIX CTATUCTHYECKUE XAPAKTEPUCTUKHU:
5.3 cpenHee apudmernyeckoe, MeauaHa, HauOoOIbIIee M HaWMEHbIIee
3HAYCHMSI, pa3mMax
HNmerts mpencraBieHre O CIly4yalHOM M3MEHUYMBOCTM Ha IIpUMeEpax LIEH,
5.4 buznyecKuX  BEIWYUH,  AHTPOIIOMETPUYECKUX  JIAHHBIX,  HMETh
MIPEJICTABICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
8 KJIACC
Kon .
DOBEDSIEMOLD IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
posep 0o0pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yabTara
5 BeposTHOCTB U cTaTUCTHKA
M3Bnekars u npeoOpa3oBbIBaTh WH(GOPMAIIUIO, MPEJACTABICHHYIO B BUJIE
5.1 TabNuIl, AuarpamMm, rpauKoB, MPEACTABIATh JaHHBIE B BUJIE TaOJNHIL,
Jauarpamm, rpaukon
OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX TOKA3aTeNel: CPEeTHUX
5.2 3HauUeHUN M Mep pacceuBaHus (pa3Mmax, AUCIIEPCHS M CTaHAApPTHOE
OTKJIOHCHHE)
53 HaxonuTh 9acTOTHI YUCIOBBIX 3HAYEHHUH U YaCTOTHI COOBITHIA, B TOM YHCIIC
' M0 pe3yJIbTaTaM U3MEpeHUd U HabII0IeHUI
HaxomuTe BeposTHOCTH CcIOydyallHBIX COOBITMI B  OIBITax, 3Has
5.4 BEPOATHOCTH DJIEMEHTApHbIX COOBITUH, B TOM YHCIE B OIbBITaX C
PaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU COOBITUIMU
55 Hcnonb3oBathk rpaduueckrne MOJIENH: IEPEBO CIIYYaHOTO AKCIIEPUMEHTA,
' JMarpaMmsl Dilsiepa, YACI0Bas MpsiMast
OnepupoBaTh TMOHATUSMH: MHOXKECTBO, TOJMHOKECTBO; BBIOJIHATH
5.6 oTiepaIuu HaJl MHOXXECTBAMH: 00bEUHEHHE, TIEpeceUeHHE, TOMOITHEHUE;

NEPCUUCIIATE DJIEMCHTBI MHOXKCCTB, IIPUMCHSATH CBOMCTBA MHOJKECTB




Hcnonp3oBarh rpaduueckoe MpeacTaBICHHEe MHOXKECTB U CBSI3E€H MEXIY

5.7 HUMU JJI1 ONUCAHMSI MPOLIECCOB U SIBICHUI, B TOM YHCIIE MIPH PELICHUH
3a/1a4 U3 IPYTUX YICOHBIX MPEAMETOB U KypPCOB
9 KJIACC
Kon x
HDOBEDSEMOL0 IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
posep 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
3 BeposTHOCTB U cTaTUCTHKA
W3Bnekath W mpeoOpa3oBBIBaTh HMHPOPMAIUIO, MPEACTABICHHYIO B
51 pa3IMYHBIX KMCTOYHHUKAX B BHJAEC TaOJMI, Jauarpam™m, TIpaguKoB,
MPEJICTABIISITh JAHHBIC B BUJIE TAOJHII, TUarpamMm, rpadukos
59 Pemarp 3amaum opraHu30BaHHBIM MEPeOOPOM BAPUAHTOB, a TAKXKE C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METOJIOB
53 Hcnonp30BaTh onucaTelbHbIE XapaKTEPUCTUKH JUISI MACCUBOB YHCIIOBBIX
' JTAHHBIX, B TOM YHCJIC CPETHUE 3HAYCHUS M MEPhI PACCEHBAHUS
54 HaxomuTh 9acTOTHI 3HAYEHU W 9aCTOTHI COOBITHSI, B TOM YHCJIC TIOJB3YSCh
' pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN 1 HaOMI0ACHUN
Haxoautb BepoATHOCTH CITy4allHbIX COOBITUI B U3yUEHHBIX OMBITAX, B TOM
55 YHUCJIC B ONBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMU, B
CepUsX UCTBITAaHUI JI0 IEPBOrO ycnexa, B cepusx ucnblTaHuii bepuynmu
56 HmeTs mpencTaBieHHe O CIy4yailHOW BENUYMHE U O paclpeielieHuu
' BEPOSITHOCTEH
HNmetp mpencraBiieHHe O 3aKOHE OOJNBIIMX YHUCET KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CITyYallHOM M3MEHYMBOCTH U O POJIH 3aKOHA OOJBIINX

YKCeJl B IPUPO/JIe U 00IIeCTBe




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP/KAHUSA
5 BeposITHOCTh M CTaTUCTHKA
[IpencraBnenue NaHHBIX B BUAE TaOnMI, auarpaMm, rpadukoB. 3amoHEHHE
51 TaOJIUIl, YTEHHWE M TOCTPOEHHE auarpamMMm (CTOJOMKOBBIX (CTONOYATBHIX) H
' KpyroBbix). UreHne rpa)ukoB pealbHbIX IporeccoB. V3pneuenune nupopmamuu
U3 JUarpamm M TadJidll, UCTOJIb30BaHUE U MHTEPIPETALMS JAHHBIX
OnucarenpHasi CTaTUCTUKA: cpeaHee apudMeTHYecKoe, MeauaHa, pa3Max,
5.2 HauOoJblllee U HaMEHbIIee 3HAUCHHUS Habopa 4YMCIOBBIX NaHHBIX. [Ipumepsl
CIIy4aiiHOM U3MEHYUBOCTH
CnyualiHplii 3KcrepuMEHT (OIBIT) U ciaydaiiHoe coObiTHe. BepodTHOCTh U
5.3 yactoTa. Poiib ManoBepOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
pupose U B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEN
I'pad, BepmmHa, pedpo. CreneHs Bepmabl. Uncno pédep u cyMMapHasi CTeIeHb
54 BepiuH. [Ipencrasnenue o cBa3Hoctu rpada. Lenu u uukisl. [yt B rpadax.
' O6xon rpada (sitepoB myTh). [IpencraBienne o0 OpUEHTUPOBAHHOM rpade.
Pemenue 3a1a4 ¢ momonipio rpadoB
8 KIIACC
Kona ITpoBepsieMblii 3J1EMEHT COAEPKAHMS
5 BeposITHOCTh M CTaTUCTHKA
5.1 [IpencraBieHne JaHHBIX B BU€ TAa0JUI, AUarpaMM, rpaduKoB
59 MHo)kecTBO, 3J€MEHT MHOXXECTBa, MOJMHOXKecTBO. Omepanuu  Hajx
' MHOKECTBaMU: 00bEIMHEHNUE, ITepeceYeHue, JOMOJHEHHUE
53 CpolicTBa omnepanuii HaJl MHOXECTBAMH: NEPEMECTUTEIBHOE, COYETATENBHOE,
' pacnpeenuTeaIbHOe, BKIIOUEHHUS
54 Hcnonb3oBanue rpauueckoro MpeacTaBICHUs] MHOMECTB [UIsl ONHCAHUS
' pEaJIbHBIX ITPOLIECCOB U SIBJICHUH, DU PELICHUHU 3a/1a4.
55 N3mepenune paccemBaHus AaHHBIX. Jlucrnepcuss M CTaHJApPTHOE OTKJIOHEHHE
' YHCJIOBBIX HAOOpoB. J[narpamMMa paccerBaHusl
DOneMeHTapHble  COOBITHS  ciy4daiiHOTO  ombiTa. CiydailHele  COOBITHSI.
56 BepositHocTi  coObITHil. OmNBITBI ¢  PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
' coObiTusiMu. CrydaiiHplif  BpIOOp. CBSI3b  MEXAY MAaJOBEpPOSTHBIMH U
PAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU B MPUPOJIE, OOLIIECTBE U HAYKE
HepeBo. CBOICTBa AEPEBBEB: €IMHCTBEHHOCTH IyTH, CYLIECTBOBAHNUE BHUCAUYEH
5.7 BEPILHHBI, CBS3b MEXKY YUCIIOM BEPILUH U yucioM péodep. [IpaBuno yMHOKEHHUS.
Permienue 3a/1a4 ¢ moMoIIbIo rpadoB
[IpotuBomnonoxHusle coObiTusA. uarpamma Oitnepa. OObenuHeHHE WU
5.8 nepeceueHne coObiThii. HecoBmecTHbie coObiTHs. Dopmynia CIOXKEHUs
BEPOATHOCTEMN
5.9 YcnoBHas BeposiTHOCTB. [IpaBuiio ymuHoskeHusi. HezaBucumple coObITHS




[IpencraBieHue 3KCEpUMEHTa B BUJE AcpeBa. PemieHue 3a1ad Ha HaX0XKIEHUE

5.10 BEPOATHOCTEH C IOMOINBIO JEepeBa CIy4YalHOro OSKCHEpHUMEHTa, auarpamm
Diinepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACP/KAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenne NaHHBIX B BHAE TAaONHUIL, AMAarpamm, rpaduKoB, HHTEPIPETAIUSI
5.1 MaHHBIX. UTeHHE W TOCTpoeHHEe TabJuIl, AuarpaMMm, TpaduKoB MO peaTbHBIM
JAHHBIM
5.2 [TepectaHoBKH U (haKTOpHAT
5.3 CoueraHus ¥ YHCIO COYCTAHHM
5.4 Tpeyronpuuk Ilackans. Pemenue 3a1a4y ¢ HCMOJAb30BaHUEM KOMOMHATOPHUKHU
55 I'eomerpuueckas BeposTHOCTH. CilydaiiHblil BBIOOP TOUKH U3 (PUTYpPBIHA IIJIOCKOCTH,
13 OTpEe3Ka M U3 IyTU OKPYKHOCTH
5.6 Hcneitanue. Ycenex u Heyaaya. Cepus UCIIBITAHUH 10 IEPBOTO ycrexa
57 Cepust ucneitanuii bepHymmu. BepostHOCTH CcOOBITHII B CEpUM HCIIBITAHHMA
bepHym
5.8 CayualiHas BeJIMUMHA U paclpesiesieHue BEpOsiTHOCTEN
59 Matemaruueckoe oxuianue u nucnepcus. [Ipumepsl MaTeMaTHUECKOro OKUAAHUS
KaK TEOPETUYECKOT0 CPEAHETO 3HAUYECHUSI BEJTMYNHBI
510 MatemaTnueckoe 0XKMIaHNuE U JUCIIEPCUs CITyYalHON BEJIMYUHBICUHCIIO YCIIEXOB B
cepuM McnblTanni beprysmm
511 [TonsiTue o 3axkoHe OonbIIMX YKcel. M3MepeHnre BeposiTHOCTEH ¢ TOMOIIBIO YaCTOT.
Posib 1 3HaYeHME 3aKOHA OOJIBIIMX YHCEN B IPUPOE U OOILECTBE




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTaTaAM 0CBOECHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 001IIero
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHM: MHOYKECTBO, IOJMHOYKECTBO,
olepanry HaJl MHOXXECTBAMH;, YMEHHE OIEpPHPOBATH MOHATHAMH: rpad,
CBSI3HBIU rpad, 1epeBo, LIUKII, IPUMEHATH UX MIPH PEILICHUU 3a/1a4; YMEHUE
UCTIOJIb30BaTh TIpauuecKkoe NpPEACTABICHUE MHOXECTB IS OMHMCAHUS
peallbHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a7a4 U3 JPYTUX YIeOHBIX
IPEIMETOB

YMeHHne omnepupoBaTh IOHATHAMH: OIPENEIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeNbCTBO;  YMEHHME  paclo3HaBaTh HUCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUSA, IIPUBOAUTH IIPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh IMOHSATUSAMH: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOC YUCJIO, ACTIUMOCTD HAaTYPAJIbHBIX YUCCII, IPU3HAKH ACIIUMOCTH,
[eJI0e YUCII0, MOAYJIh YHCIa, OOBIKHOBEHHAS IPOOb U JECATHYHAS IPOOb,
CTaHJIAPTHBIA BUJI YHCIIA, PALMOHAJIBHOE YHCIIO, UPPALMOHAIIBHOE YUCIIO,
apudMeTHUecKUid KBaJApaTHBII KOPEHb; YMEHUE BBIMIOJIHATH JACHCTBHS C
YucCiiaMu, CpaBHUBATh W YHOPAAOUMBATHL YKUCIIA, IPCACTABIIATE YUCIIa HA
KOOPAMHATHOU IPSMOM, OKPYIVIATh YUCIIA; YMEHHE NI€JIaTh NPUKUIKY U
OLICHKY p€3yJIbTaTa BHIYUCICHHI

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C IEJIBIM II0Ka3aTeleM,
apupMeTHUeCKUil KBaapaTHBIH KOpPEHb, MHOIOWIEH, anreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHH OO0JbIle
€/IMHULIBl; YMEHUE BBINOJHATH PAacU€Thl 10 (GopMyiaM, IpeoOpa3oBaHUs
LENbIX, JPOOHO-pallMOHAIBHBIX BBIPAXKEHUNW U BBIPAKEHUN C KOPHSIMH,
pa3I0KEeHUE MHOTOWIEHA HA MHOKUTENH, B TOM YHCJIE C UCIIOJIb30BaHNEM
(dbopMyJ1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CYMMbI M Pa3HOCTH

YMenue onepupoBaTh MOHSATHUSMH: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM MEPEMEHHON, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
yMEHHE peliarh JHWHEHHBIE ¢ KBaJpaTHBIE YypaBHEHHS, JApOOHO-
palMOHAJIIBHBIE YpPAaBHEHHMS C OJHOM IEPEMEHHOM, CHCTEMBI JBYX
JMHEWHBIX ypAaBHEHWH, JIMHEWHBIE HEPABEHCTBA H WX CHCTEMBI,
KBaJIpaTHbIE U IPOOHO-paIlOHATbHBIC HEPABEHCTBA C OJIHOM MTEPEeMEHHOMH,
B TOM YHCJI€ IPU PEHIEHUH 3a/1a4 U3 JPYTUX MPEIMETOB U MPAKTUYECKUX
3a71a4; YMEHHUE UCIIOJIb30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAUHATHYIO
MIJIOCKOCTh JIJIs1 M300paKeHMsI pellieHn i ypaBHEHUI, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MNOHATUAMU: (PyHKUMSA, TpaduK (QYHKIUH, HYIU
(GYHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHUS,
yObIBaHMS, HaWOONbIIEE W HaUMEHbIee 3HAaYeHUs (YHKIUH, YMEHUE
ONEepUpOBATh MOHATUSAMH: TpsMas MPONOPLUOHATIBHOCTb, JHHEHHAs
byHKIuMs, KBaapaTUuHas GyHKIUS, oOpaTHas MPONOPLHOHAIBHOCTD,
napaboua, runepbosia; yMeHHe CTpOUTh rpaduku QPyHKIUi, HCTIOIB30BaTh




rpaduku 7S OMpeneieHHs] CBOMCTB IMPOIECCOB M 3aBUCUMOCTEH, IS
pelieHuss 3aad U3 JPYruX y4eOHBIX MPEIMETOB U PEalbHON KHU3HU;
YMEHHE BBIPaKaTh (OPMYJIaMU 3aBHCUMOCTH MEXKIY BEJTMYNHAMU

YMmeHue ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIbHOCTD,
apudMeTHuecKas U reoMeTpudecKas Iporpeccuy; yMeHHe UCIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBHOCTEH, OPMYIIBI CyMMBI M OOLIETO YJIeHA TPU
peLIeHUH 337ay, B TOM YHCIe 3a/a4 U3 JAPYIMX y4eOHbIX IPEAMETOB U
peaJbHON JKU3HU

YMeHue pemiath 3a7a4i pa3HbIX TUIOB (B TOM YKCII€ HAa MPOLICHTHI, JOJIU
Y YaCTH, JBIKEHUE, paboTy, LIEHy TOBapOB U CTOUMOCTD MOKYIIOK U YCIIYT,
HaJOru, 3a7ayd U3 OOJACTH YIpPaBICHUS JIMYHBIMH U CEMEHHBIMU
¢dbuHaHCaMM); yMEHHUE COCTABIISITh BHIPAXKEHUS, YPaBHEHHU S, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBUIO 33Jaud, HCCIENOBAaTh IOJYUYEHHOE pELICHUE U
OLICHMBATH MPABAONOA00HOCTh MOTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh NOHATHAME: (QUTYpa, TOUKA, OTPE3OK, MPsIMas, Iy,
JIOMaHas, YroJl, MHOTOYTOJIbHHK, TPEYTOJbHHUK, PaBHOOCIPECHHBIN U
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH,  TPSIMOYTOJIBHBIH  TPEYTrOJIbHUK,
MeJraHa, OMCCeKTpHUca W BBICOTA TPEYTONbHHUKA, YCTHIPEXYTOIBHUK,
napajieiorpaMM, — poM0O,  TIPSAMOYTOJIBHUK,  KBaJapar, Tpareius;
OKPYXHOCTh, KpYT, KacaTelbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
burypamu; yMeHue peniath 3aJ1a4u, B TOM YUCIIC U3 TIOBCEHEBHOM JKU3HH,
HA HAXOXXJCHHEC I€OMETPHYSCKUX BEIMYMH C TMPUMEHEHHUEM H3yYeHHBIX
CBOMCTB (huryp u pakTon

10

YMeHue omnepupoBaTh MOHATHSAMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, YTOJI
MEXIY HNpSIMbIMM, HEPHEHAUKYJISAp, HAKIOHHAs, MPOEKIUs, Moxo0ue
buryp, nogoOHbIE TPEYTrOJIbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKU U
IpsSMOIf; yMEHHE pacrio3HaBaTh paBEHCTBO, CHMMETPUIO U Ioj1o0ue Gpuryp,
NapauIeIbHOCTD U NEPIEHIUKYJISIPHOCTh NPSIMBIX B OKPY’KaIOILIEM MHpE

11

YMeHne ONCpUpPOBATh NOHATUAMU: HJIMHA, PACCTOAHUC, YIOJI (BGJ’II/ILII/IHa
yTia, CHHYC U KOCUHYC yTJja TPeyToJbHUKA), IIONA/lb; yMEHHUE OLEHUBATh
pa3Mepsl MpeIMEeTOB M OOBEKTOB B OKpPYXaloOIIeM MHpPE; YMEHUe
OPUMEHSTh (POPMYIIBI IEPUMETPA U TUIOMIAId MHOTOYTOIBHHUKOB, JTMHBI
OKPYXHOCTM W  IUIOWAQAM  Kpyra, oObemMa  MPSAMOYTOJbHOTO
napajjiejenunena;  yMeHue  NPUMEHSATh  NPU3HAKU  pPaBEHCTBA
TPEYrOJILHUKOB, TEOPEMY O CYMME YIJOB TPEYrOJIbHUKA, TEOPEMY
[Tucdparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOSHUH, TJIOIIAACH

12

YMenue u3o0paxkaTh Iiockue (GUrypel W UX ~ KOMOHMHAIUH,
OPOCTPAHCTBEHHBbIE (UTYpPbl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY MJIM CUMBOJILHOMY
ONMCAHUIO

13

YMenue ONICpHUPOBATH MOHATHAMU: IMPAMOYTOJIbHAA CUCTEMa KOOPJAUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA
YuCJIO, CKAJIAPHOC MPOU3ZBCACHHUC BCKTOPOB;, YMCHUC HCIIOJIb30BATH
BCKTOPBI U KOOPAWHATEI JJIA MPCACTABJICHUA JaHHBIX U PCIOICHHUA 3a1a4, B
TOM YHCJIC U3 APYTUX y‘-Ie6HBIX MpeaAMETOB U peanLHoﬁ KU3HHU

14

yMeHI/Ie OHepI/IpOBaTB IIOHATUAMUNU: CTOH6HKOBLI€ 158 prFOBBIe I[I/IanaMMBI,
TaONMIBI, CcpeaHee apudMeTHYecKoe, MeauaHa, HauOoJblee U




HaMMEHbIIIee 3HAUCHHs, pa3Max YHCIOBOro Habopa; yMEHHE M3BIIEKATh,
UHTEPIPETUPOBATh U MPE0OPa3OBbIBATH HHPOPMAIIHIO, IPEACTABICHHYIO
B Ta0JMIaX ¥ HA arpaMMax, OTpa)karolllyl0 CBOMCTBA U XapaKTEPUCTUKU
peasbHBIX MPOLIECCOB M SIBICHUN; YMEHHE pacrno3HaBaTh H3MEHYMBBIC
BEJIMUYMHBI B OKPY’KaIOILEM MHUPE
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YMeHue ornepupoBaTh MOHSATHSMHU: CIYYaHBIA ONBIT (CIy4alHBINA
OKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE  (PJIIEMEHTAPHBIA  HMCXO.)
CIIy9aifHOTO OMBITA, CIyYaiiHOE COOBITHE, BEPOSTHOCTD COOBITHS; YMEHUE
HAaXOAUTb  BEPOATHOCTH  CIy4YalHbIX COOBITUH B  ONBITAX C
PaBHOBO3MOXHBIMHU JIEMEHTAPHBIMH COOBITUSIMH; YMEHHUE PEIIaTh 3a1a91
METOJIOM OpPraHM30BaHHOrO Iepedopa U C HCHOJIB30BaHUEM IIpaBHIIa
YMHOXKEHUS; YMECHHE OIICHUBATh BEPOSTHOCTU PEATbHBIX COOBITUNA U
SBJICHUH, IOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U MAIOBEPOSATHBIX
COOBITHIA B OKpY)KAIOIIEeM MHPE M B KH3HHU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MACCOBBIX SIBJICHHSIX

16

YMeHnue BbIOMpaTh NOAXOASAIINN N3YUEHHbBIN METO/ JUI PELEeHUs 3a1auH,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
JKU3HHM, PaclO3HABaTh IPOSIBJICHUE 3aKOHOB MAaT€MATHKH B HMCKYCCTBE,
ONKCHIBATh OTJENIbHBIE BBIJAIOLINECS PE3yJbTAThl, OIYYEHHBIE B XOIE
pa3BUTHS MATEMATUKN KaK HayKH, IPUBOJUTH IPUMEPHI MaTEMAaTHYECKUX
OTKPBITHI U X aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kona IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
1 Uucna ¥ BBIYUCICHUS
1.1 Harypasibable u nensie yncna. [Ipu3Haku JenMMoCTy HEeIbIX YUCEe
19 OOBbIKHOBEHHBIE U JECATUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHOTUUECKIE
apobu
1.3 Parmonanbhbie uncia. ApudMeTHUECKUe ONepalfy ¢ PalOHAIbHBIMU YHCIAMHU
14 JleiicTBuTenbHBIE 4YHcla. Apu(METHYECKHE OmNepanud ¢ JACUCTBUTEIHHBIMU
YUCIaMHU
15 [Tpubnuxénnbie BBIMMCIICHHSA, NpaBUIa OKPYIVICHHS, MNPUKMAKA M OLCHKA
pe3yJibTaTa BhIYUCICHUN
2 AnrebpanyecKkie BEIpaKCHHUS
2.1 bykBeHHbIE BbIpaKeHHUsI (BbIPaXKEHUSI C IEPEMEHHBIMU )
29 Crenenp c wnenbiM nokazatesneM. CTeneHb € palMOHAIBHBIM I1OKa3aTelieM.
CBoiicTBa CTeIEHU
2.3 MHorousneHsl

24 AnreOpaunyeckas 1po0b

Apudmernaeckuii KOpeHb HaTypaIbHOW cTeneHu. JeicTBus ¢ apudMeTHIecCKuMu

2:5 KOPHSIMU HAaTypaJbHOW CTENEHU
3 YpaBHEHUs U HEPAaBEHCTBA
31 Lenbie n NpoOHO-pallMoHabHbIE ypaBHeHHA. CHCTeMBl M COBOKYIHOCTH
ypaBHEHHH
32 Lensle um apoOHO-panMoHanbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemrenune TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33AaHUs TIOCIIEJOBATEIbHOCTEH
4.2 Apudmernueckas 1 reoMmeTpuyueckas mporpeccu. Popmyiia CI0KHBIX POLIEHTOB
5 QOyHKIMH
®Oynk1us, criocoOsl 3aaanus GyHkun. ['paduk pynkunu. Obsacts onpeneneHus u
51 MHOXecTBO 3HaueHn! QpyHKuu. Hymm ¢pynkumu. [TpomMexy Tk 3HaKOIIOCTOSTHCTBA.
IIpomMexyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHHUMYMbI (YHKIHH.
Haubosnpiiee 1 HanMeHblee 3HaYeHHE QYHKIIMU Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ IJIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabHUKU

7.4 OKpYXHOCTh M KPYT




7.5

H3M€p€HI/Ie rCOMCTPHUYCCKUX BCIUINH

7.6 BekTopbl Ha II0CKOCTH

8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsl




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. BeposITHOCTb U CTaTUCTUKA: 7-U KJAcC: yriyOJIeHHbINA
ypoBeHb: yueOHuK; 1-e uznanue bynumosuu E.A., bynbsiueB B.A.
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

* Maremaruka. BeposITHOCTb U cTaTUCTUKA: 8- KJacc: yriyOJIeHHbINA
ypoBeHb: yueOHuK; 1-e uznanue bynumosuu E.A., bynbsiueB B.A.
AxrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenue

* MaTtematuka. BeposTHOCTh U cTaTUCTHKA: 9-1 KJ1acc: yriIyOJIeHHBIH
ypOBEHb: yueOHUK; 1-¢ n3ganue bynnmonuu E.A., ByneiueB B.A.
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue

METOIUYECKHUE MATEPHUAJIBI VI YUUTEJISA
e Maremaruka. BeposaTHocTs u cTaTUCTHKA. 7-9 Kacchl. Y TITyOnEHHBIN
ypOBEHbB. 3a/Ia4HUK. Y4eOHOE TTocoOue
e Maremaruka. BepostHocTh u cTaTucTuka. 7-9 kiaccel. YrinyOnEHHbIN
ypOBeHb. MeToanuecKkoe nmocooue Jyuist yauTest

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
o OU3MKOH JIAB https://physicon.ru/ (O6mako 3HaHmIA)
e bubmmoreka IIOK https://m.edsoo.ru/7f415fdc
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