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MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOJUMOM KaXXAOMYy 4eloBeKy. BozpacraeTr uucio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a30oBasi OArOTOBKA
B 00JIaCTU BEpPOSITHOCTM W CTAaTUCTUKH, TakKas TMOJrOTOBKA BaXKHA JUJIS
MPOJI0JKEHUS 00pa30BaHUs U JIJIsl yCIEIHON TpodecCUOHATBbHON Kaphephl.

Kax11p1i1 4ennoBek NOCTOSIHHO MMPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIHUXCS Y
HEro AaHHbIX. (71 000CHOBaHHOrO MPUHATHS PELICHHS B YCIOBHUSX HEIOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIIUIeHHE. VIMEHHO D0O3TOMYy BO3HHUKJIA
HEOO0XOUMOCTh (POPMHUPOBATH y 00yUarOUMXCAd (PYHKIMOHANBHYIO IPAMOTHOCTb,
BKJIIOYAIONIYI0 B c€0s yMEHUE BOCIHPUHUMATh U KPUTHYECKH aHAJIU3UPOBAThH
uH(pOpMaIMIO,  TNPEACTABICHHYIO B  pa3MyHbiX  (opmax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHBIX IMPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJMTH MPOCTEMIINE BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOOpa, aHaIu3a u
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M roCyJapcTBa
npuoOuiaeT oOydarlmMxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OpraHU3aluu Iepebopa M mojacyéra yucia
BapHaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOSITHOCTH 00OTallaloTCsl MPEACTaBlIeHUs OOyYarouuxcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCielOoBaHUs, (OpMHUpPYETCs MOHUMaHHUE POJIU
CTaTUCTHKU KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MHGOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTcTBMU C JaHHBIMU IIEJIIMH B CTPYKType MPOTpaMMBbI yueOHOTO
Kypca «BeposSTHOCTh M CTAaTHCTHKa» OCHOBHOIO o0O0miero oOpa3oBaHUs Ha
yIrIyOIE€HHOM YPOBHE BBIIEICHBI CIEAYIOIIME COJEPKATEIbHO-METOUUECKHE
muaun: «lIpencraBnenre JaHHBIX W OMHCATENIbHASI CTATHCTHKAY, «BeposTHOCTHY,
«3I7eMeHThl KOMOMHATOpUKUY», «BBegaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’KUT OCHOBOW Juisi (hOPMHpPOBAHHS HABBIKOB pabOThl ¢ WH(OpMarumen: oT
YTEHUSI W WHTEpIpeTanuu WHGOpPMAIlUK, NPEACTAaBIECHHON B TabnmuIax, Ha
auarpaMMmax u o rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHUX M PACCEHBAHUS.
Pabortass ¢ nmaHHBIMH, OOy4arolUecsl ydarcs CUYHUTHIBaTh M HHTEPIPETHPOBATH



JAaHHBIC, BBIABUTATh, APTYMEHTHPOBATh M KPUTUKOBATH MPOCTEHIITNE THUIIOTE3HI,
Pa3MBITIUIATh HaJ (PaKTOpaMH, BBI3BIBAIONIMMU HN3MEHUHWBOCTH, W OIICHHBATh HX
BIIMSTHUC HA PACCMaTPHUBACMBbIC BEIIMUNHBI U TPOIIECCHI.

NHTYyUTUBHOE TPEJCTaBICHUE O CIy4ailHOM W3MEHUYHMBOCTH, HCCIIETOBAHUE
3aKOHOMEPHOCTEH W TEHJCHIIMHA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW JIJIs
U3Y4YCHUS TEOPHH BEPOSITHOCTEH. boyblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[ToHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONOA00Hs CIIy4alHOTO
coopiTus. Ilpm wu3ydeHunm ydeOHOro Kypca oOydaromgecss 3HAKOMSTCS C
MPOCTEHIIIMMHA ~ METOJIaMH  BBIYUCJICHHUS  BEPOSTHOCTEH B CIy4YalHBIX
AKCIIEPUMEHTAX C PaBHOBO3MOXHBIMH AJIIeMEHTapHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMU CTaBUTh M PEIIaTh 00JIee CIOKHBIC
3amauyu. B yudeOHBIN Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMUYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
IpUMEPH TIPUMEHEHUST TPaQoB M DJIEMEHTOB TEOPHUH MHOXKECTB IS PEIICHUS
3a/lay, a TaKKe HMCIOJIb30BaHUSI B JAPYIMX MaTeMaTHYECKUX KypcaxX M y4eOHBIX
npeaMeTax.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kiacce — 34 daca (1 ygac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heneio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

[IpencraBienne AaHHBIX B BHUAE TaOJHIl, AMArpaMM. 3allOJIHEHUE TaOJIHII,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpaukoB peaibHbIX MpoleccoB. M3Bneuenne nudopmannuy U3 auarpaMm
Y TaOJIM1I, UCIIOJIb30BAaHNE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HauOoNblllee W HaWMEHbIIEEe 3HAYCHMs, KBapTUIH, CpPEJAHEEC TapMOHHYECKOE,
CpellHEE FTapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciydailHOW HM3MEHYMBOCTHM IIPM  HW3MEPEHHSX, B MacCOBOM
IIPOU3BOJICTBE, TEHACHLUMH M CIIy4ailHble KOJieOaHWs, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIIYYallHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYUBOCTD.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepiiuH. [lonarue o cBsa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O6xox rpada (siinepoB nyTh). [lonsatue 00 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

YTBepkAcHUS M BbICKa3blBaHUS. OTpULAHUE YTBEPXKACHUS, YCIOBHBIE
YTBEPXKACHUS, OOpaTHbIE M PABHOCWIBHBIE YTBEP)KIEHHUS, HEOOXOOUMbIe U
JIOCTATOYHBIE YCIIOBHSI, CBOWCTBA U MPU3HAKHU. [[pOTUBONOJIOKHBIE YTBEPKIACHUS,
JI0Ka3aTesIbCTBAa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
4yacToTa CIlyyalHOro coObITus. Poiib  MajoBEpOSATHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOAE U B OOLIECTBE.

8 KUIACC

MHOKECTBO ¥ TIOJMHOXECTBO. [IprMepsl MHOKECTB B OKPYXKAIOIIEM MUDE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl M T'€OMETPHUH.
[lepeuncnenue 37€MEHTOB MHOXKECTB C MOMOIIBIO OPraHU30BAHHOTO Tepedopa u
npaBuiia yMHOKeHHS. PopMyTa BKIIOYCHHSI-UCKITIOUEHUSI.

DneMeHTapHble CcOObITHUS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITBHI C
PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU COOBITUAMU. CTydaitHbIN BHIOOD.

N3mepenne paccenBaHMsl YHCIOBOro MaccuBa. [lucmepcus M craHAapTHOE
OTKJIOHEHHWE 4YuciaoBOro Habopa. CBoilcTBa JuClEepCUH U CTaHAAPTHOTO
OTKJIOHEHHUA. [narpaMmbl paccemBaHus JBYX HaOJIOAaeMbIX BenuduH. JIuHeiHas
CBSI3b Ha IMarpaMMe PacCcerBaHUSI.



HepeBo. JlepeBo cay4aitHoro 5kcrnepumeHTa. (CBOCTBA  JI€pEBBLEB:
€MHCTBEHHOCTh MyTH, CBSI3b MEXy YUCIIOM BEpIIUH U uncioMm peodep. [lonstue o
I0CKUX rpadax. Pemenune 3amayu ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COIO3aMH U
oreparusIMHi HaJl MHOKeCTBaMH. VIcTosib30BaHKE JIOTMYECKUX COI030B B aliredpe.

CnyuaiiHple  COOBITHSI KaK  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHH.
[IpotuBomnomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyrna CIoKEHUS
BEPOSATHOCTEM.

[TpaBumo YMHOKECHUSA BEPOSITHOCTEH. VYcnoBHasg BEPOSITHOCTb.
[IpencraBieHne Cily4dailHOro »SKCIIEpUMEHTAa B BHUJIE JepeBa. HeszaBucumbie
COOBITHS.

9 KIIACC

KoMOunatopHoe npaBuino ymHoxxkeHus. IlepecranoBku u gakropuai. Yucio
couetaHuii u TpeyronbHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
Hrrotona. Pemenue 3a1a4 ¢ UCoap30BaHEM KOMOUHATOPUKHU.

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

HcnbiTanus. Ycnex u Heygadya. Cepusi UCHBITAHUW 1O MEPBOTO ycrexa.
Cepust ucnbiTanuii beprymum. BepostHOoCcTH cOOBITUHA B CEpPUM  UCIBITAHHM
bepuymnnu. Cnyuaiinblii BBIOOP U3 KOHEYHOT'O MHOXECTBA.

CnywaiiHass BeIMYMHA W pacnpeaesieHue  BeposTHOCTeH. IIpumepsr
CIIyYallHbIX BEJIWYMH. BakHble paclnpenesieHuss — 4YHUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TIEPBOTO YCIIEXa U YUCJIO YCIEXOB B CEPUU UCHbITaHUU bepHyiu
(reomMeTpruecKoe U OMHOMHAIIBHOE PACTIPEICTICHHUS).

MaremaTndyeckoe OXWIAaHHUE CIYyYalWHOW BEIUYUHBI. PU3NYECKHM CMBICI
MAaTEMATUYECKOTO OXHuAaHus. [IpuMepbl HCHONB30BaHUS MaTEMaTUYECKOIO
oxuaanus. Jlucrepcuss M CTaHZAPTHOE OTKJIOHEHHUE CIIYYalHOW BEJIWYHHBI.
CBoiicTBa MAaTeMaTUYECKOr0 OXHMJIAHUS M JAUCHEepcuU. MareMarudeckoe
0’KUJAHHUE U JUCIIEPCUS U3YUEHHBIX PACIPEICIICHUM.

HepaBenctBo YeObméBa. 3akoH OodbIIMX YHCeNl. MaremMaTH4YeCKue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. PoJib 1 3HaueHHe 3aKOHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHMs IPOrpaMMbl 10  MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOUNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHUSIX, B TOM YHCIIC paHEe HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JEUCTBUSA, (OPMYJIMPOBATH M OICHWBATh PHUCKH HU
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOpPMYyIUpPOBaTh M  MpPeoOpa3oBBIBATH  CYKJICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PpEIICHUSA, BbHIOMpAaTh Hauboyiee MOAXOASAIMIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JaHHOE, (pOpMHpOBATH TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENHEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

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

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

BbIOMpaTh (QopMy mpenacTaBieHUss HWHGOpMAUUMU U WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe HeiCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j€¢ OOCYXXIIEHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
auanora, oOHapy)KHUBaTh Pa3IMUUe U CXOJACTBO IMO3UIIMH, B KOPpEeKTHOU (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOmMMHA pe3yabTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUNH (MHAUBUIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pelIeHui ¢ y4éTOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00ydenus B 7 Kiaacce 00yJaromuiics MOIyUuT CIETYIOIINE TPEeIMETHBIC
pe3yabTaThl:

Uutath wuH(OpMaIMIO, TPEICTABICHHYIO B TabiuIlax, Ha JUarpammax,
MPEACTABIATh JIaHHbIE B BUJE TAOJHUI, CTPOUTh CTOJOMKOBBIE (CTOJNOYATHIC) U
KpPYTOBBIE IHarpaMMbl TI0 MacCUBaM 3HAYCHUH.

OnuceiBaTh ®W  WHTEPHPETHPOBATH  peajbHBIC  YHCJIOBBIE  JIaHHEIE,
MIPE/ICTABIICHHBIC B TAOJIMIIAX, HA TUarpaMMmax, rpadukax.

Hcnonb3oBaTh 711 ONMUCAHUSI JIAHHBIX CTAaTHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apu(pMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEE 3HAYCHUS,
pa3Max, KBapTHJIH.

iMeTh TIpeACTaBICHHE O JIOTHYCCKUX YTBEPKIACHUSX WM BBICKA3BIBAHUSX,
YMETh CTPOUTH OTpHUIAHUS, (OPMYJIHPOBATH YCIOBHBIE YTBEPXKICHUS TIPU
pEIIeHUH 3a/1a4, B TOM YHCIIe U3 APYTHX yU4eOHBIX KypCOB, UMETh MPEICTABIICHNE
0 TeopeMax-CBOMCTBaX M TeOpeMax-MpPU3HaKaX, O HEOOXOJUMBIX M JOCTATOYHBIX
YCIIOBHSIX, O METOJIE I0KA3aTEIhCTBA OT MMPOTHBHOTO.

NmMeTs mpeAcTaBiIeHHE O CIy4alHOM W3MEHYMBOCTH HAa MpPUMEpax
pE3yNbTaTOB M3MEpPEHUM, I1IeH, (U3UYECKUX BEIUYHH, AHTPOMOMETPUUYECKUX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTUUYECKON YCTOMYUBOCTH.

Hcronp30BaTh MJIsi OMUCAHUS JAHHBIX YacTOThI 3HAYCHUH, TPYNIHUPOBATH
JAHHBIC, CTPOUTH TUCTOTPAMMBI TPYNIITUPOBAHHBIX JTAHHBIX.

Hcnonp3oBaTh rpadbl IS pEIICHHAS 3a7ad, HMETh MPEACTaBICHUE O
TepMUHAX Teopuu TpadoB: BepminHa, pedpo, Menb, MUK, MyTh B rpade, uMeTh
npenacraBieHne 06 06xoze rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHIty 00ydenus B 8 kiacce 00yJaromuiics MoJyuyuT CIEAyIOIINUe MpeIMETHbIE
pEe3yJbTaTHhI:

OnepupoBaTh MOHATUAMU MHOKECTBA, TTOJMHOKECTBA, BBIITOIHATH ONlEpallin
HaJl MHOXECTBaMH: OOBEAUHEHHUE, T[EepEeceUeHUe, MEePEeUUCHISITh DIIEMEHTHI
MHOKECTB C HCIOJb30BAaHUEM OPraHM30BAHHOIO Iepebopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTs BepOATHOCTH CIIydalHBIX COOBITHUH B CIIydalHBIX OIBITAaX, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITaX C



PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU, UMETh MOHATHE O CIyYaiiHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYECHUW U MEpP PacCEeUBaHUSA
(mucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh M HHTEPIPETUPOBATH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHHUE O CBSI3U MEXAYy HaOJI0/1aeMbIMU
BEJIMYMHAMM.

NmMeTs mpeacTaBieHuWe O JepeBe, O BepmMHax #W péOpax Jnepena,
WCIIOJIb30BaHUN JEPEBBEB MPU PEUICHUU 33/1a4 B TEOPUH BEPOATHOCTEH, B IPYTUX
y4eOHBIX MATEMaTHUECKUX Kypcax M 3a/1ad U3 JPYruX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOMXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIy4allHOTO OIIbITa, BBIMOJHATH OINEpallUd HaJl COOBITUAMH, HUCMIOJBb30BATH IMPHU
pelieHny 3ajad AuarpamMMbl Dilliepa, YUCIOBYIO MPAMYIO, IPUMEHSTH (popMyity
CJI0’KEHUSI BEPOATHOCTEN.

[Tonp30BaThCA MPABUIIOM YMHOXKEHHUS BEPOSITHOCTEH, UCIOJIB30BATh JIE€PEBO
I TIPEICTABIICHUS CIIYYalHOTO ONbITa MpU peuieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K konity oOydeHus B 9 kjacce 00y4JaromHMics MOTYYUT CASAYIONTNE MPEIMETHBIC
pE3yJIbTATHI:

[Tonp30BaThCs KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHsS, HaXOJIUThb YHUCIIO
MEPECTAHOBOK, YMCJIO COYETAHWM, MOJIB30BATHCS TPEYroJbHUKOM Ilackans mpu
peIIeHNH 3a/1a4, B TOM YHCJIC Ha BBIUYMCIICHUE BEPOSITHOCTEH COOBITHM.

HNcnonp30BaTh  MOHATHE  T€OMETPUYECKOM  BEPOSITHOCTH,  HAXOIUTh
BEPOSTHOCTU COOBITUN B OMbBITAX, CBSA3AHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
IJIOCKOM (DUTYPBI, OTpPE3Ka, NJIUHBI OKPY>KHOCTH.

HaxoauTh BepOATHOCTH COOBITHH B OIBITAX, CBA3aHHBIX C MCIBITAHUSIMH 0
JIOCTUKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCIIBITAHUN bepHyIuin.

NmeTh mpencrtaBiieHME O CIyYalHBIX BEJIWYMHAX U ONO3HABATH CIyYalHbIC
BEJIMYMHBI B  SIBJICHUAX OKPY’KAIOIIETO0 MHpA, OINEpPUPOBATH  IMOHATHEM
«pacmpeaeieHre BEPOITHOCTEW». YMETh CTPOUTH paclpeAesieHUs] BEpOATHOCTEN
3HAYEHHM CIIyYalHbIX BEJIMYUH B U3YUYEHHBIX OIBITAX.

Haxonute MaTeMaTH4eCcKoe OXKUJIAHUE U JUCIIEPCUIO CIYYANHOW BEJIMYHMHBI
M0 PacClIpelesiCHUI0, NPUMEHSATh YHUCJIOBBIE XApPAKTEPUCTHUKH  HU3YUYCHHBIX
pacpeneneHu Ipy peIeHn  3a1ad.

NmeTe mpeacraBieHHE O 3aKOHE CIyYaWHBIX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM W3MEHYMBOCTH, IIOHMMAThb MAaTEMaTH4YECKOE
000CHOBaHME OJM30CTH YACTOTHI K BEPOSATHOCTH COOBITHA. VIMeTh TIpecTaBIICHHE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPO/JIE U OOIIECTRE.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIIACC

Ha3zBanue pasnena
(Temsl) Kypca

OcHOBHOE coziep>KaHne

XapaKkTepuCTHUKA IeTSIbHOCTH
00yJaromuxcs

HpeIICTaBJIGHI/IG JaHHBIX

[IpencraBieHne TaHHBIX B BUJIE
Ta0JIHIL, TUATPAMM.
3anosHeHue TabJIuIl, YTEHHE
U TIOCTPOEHUE CTOJIOUKOBBIX
(cTonbuaThIX) U KPYTrOBBIX
JTarpamM.

Urenue rpadukoB peanbHbIX
npoueccoB. N3BieueHue
uH(bOpMaIUHU U3 JUarpaMmm
Y TaOJIUII, KCITOJIb30BaHHE

Y UHTEpIpEeTalns JaHHBIX.
[IpakTrueckas paborta

OcBauBath CIOCOOBI IIPEICTABICHUS
CTAaTUCTHYECKHUX JaHHBIX U YACIOBBIX
MaCCHBOB C ITOMOIIBIO Ta0JIHII

U UarpamMM ¢ UCIOJb30BaHUEM
aKTyaJIbHBIX ¥ Ba)KHBIX JJAHHBIX
(nemorpaduueckue gJaHHbIE,
IIPOM3BOJICTBO MPOIYKIIHH,
0OIIIeCTBEHHBIE U TIPUPOJIHBIC SIBICHUS).
N3ydath MeTO bl pabOThI ¢ TAOJIUYHBIMU
1 rpaUIeCKUMU TIPEACTABICHUSIMU
JAHHBIX C TIOMOIIBIO MHU(PPOBBIX
PECYPCOB B X0JI¢ MPAKTHISCKUX PAOOT

OnucaresbHasg CTaTUCTUKA 8

OmnucarenbHasi CTATUCTUKA:
cpeanee apupMeTHIECKOE,
MeJuaHa, pa3Max, HauooJplIiee

Y HauMCHBIIICE 3HAYCHHS, KBAPTHJIH,
CpeHee rapMOHUYECKOe, CpeTHEe
rapMOHUYECKOE YUCIIOBBIX JAHHBIX.
[IpakTrueckas paborta

OcBauBaTh MOHATHS: YUCIOBON MaCCHB
(Habop), Mepa 1ieHTpa, B TOM YUCIIe
cpenHee apupMeTHIECKOe, MeANaHa,
JacTOTa 3HAYCHHMS.

OnuceIBaTh CTATUCTUYCCKHUE TAHHBIC

C TTIOMOIIIBIO CPETHETO apU(PMETUIECKOTO
1 MEJIMaHBI.
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Pemate 3amaun.

N3yyaTh CBOMCTBA CPeIHUX, B TOM UUCTIE
C MOMOUIBIO IU(PPOBBIX PECYPCOB, B X0/
MPaKTUYECKUX padoT.

OcBauBath MOHATHS: HAMOOJIbIIICE

Y HaUMEHbIIIEe 3HAYEHUS YUCIOBOTO
MaccHuBa, pa3Max, KBapTUJIb.

Pemiats 3aauu Ha BEIOOD criocoba
OMMCAHUA MaCCUBOB B COOTBETCTBHUHU

C IPUPOJION JaHHBIX U LEJISIMU
MCCIIEIOBAHUSI, B TOM YHCIIE B XOJIE€
MPaKTUYECKON pabOThI

CityuaiiHasi U3MEHYMBOCTD

[Ipumeps! ciaydaiiHOU
M3MEHYUBOCTU NP UBMEPEHUSIX,

B MacCOBOM IIPOU3BO/ICTBE;
TEHJICHIINU U CITy4alHbIe
KOJICOaHMsI; TPYNITMPOBKA JAHHBIX,
MPEJICTABIICHUE CIIy4YaHON
M3MEHYHUBOCTHU C TOMOIIBIO
JMarpaMM; 4acTOThl 3HAYCHUI;
CTaTUCTHYECKasl yCTOMYUBOCTD.
[IpakTrueckas pabora

OnuceIBaTh JaHHBIE C TTOMOIIIBIO
IPYIIHPOBKHU, CTPOUTH TUCTOTPAMMEBI,
BBIJIBUTAaTh NPOCTEUIIINE TUTIOTE3HbI.
OcBauBaTth rpadrueckue mpeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YalHOM
M3MEHYUBOCTH, B TOM YHCJIE C TOMOIIIbIO
(P POBBIX PECYpPCOB, B X0/
MPaKTUYECKON pabOThI

Brenenue B Teopuro rpados

['pad, Bepmnna, pedbpo. CreneHnb
BepIrHEBL. Yncio pedep
¥ CyMMapHas CTENEeHb BEPIIUH.

OcBauBaTh NOHATHS: Tpad, BEPIIHHBI
u pedpa rpada, cTeneHs, myTh B rpade,
IIETH ¥ [UKJIBL, TyTh B Tpade, MI0CKHi
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[TonsiThe 0 CBSI3HBIX Tpadax.

[Tytu B rpadax.

[ernu u ukiel. O6xox rpada
(3iisIEpOB MyTH).

[TonsiTHEe 00 OPUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ noMoIIbIO

rpados

rpad, CBSI3HBIN rpad, OpUESHTUPOBAHHBIN
rpad.

Pemate 331241 Ha TOUCK CYMMBI
CTeleHel BepIirH rpada, Ha MOUCK
obxoxa rpada, Ha MOKWCK MyTeH B rpadax.
Hcnonp3oBate rpadsl MpU perieHnn
3a7a4 U3 anreOpbl, FeOMETPUH, TECOPHH
BEPOATHOCTEH, APYTUX NPEAMETOB

Jloruka

Y TBepKIEHHS U BBICKA3bIBAHMSL.
OTtpuiianue yTBep:KIeHUS,
YCIIOBHBIE YTBEPKJAEHUS, OOpaTHbIE
Y PAaBHOCHJIBHBIC YTBEPKICHNUS,
HEO0OXOIUMBIE U JOCTATOYHbBIE
YCJIOBHSI, CBOMCTBA U IIPU3HAKH.
[IpOTHBOIIOI0KHBIE YTBEPKICHMUS,
JI0Ka3aTeNIbCTBA OT IIPOTUBHOIO

N3y4dats BUIIBI yTBEPKIACHAN

Y BBICKa3bIBaHUIA.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEPKJAEHUH, TOKA3aTEIbHbIX
paccyxaeHuil, GOpMyJIUPOBKHU TEOPEM,
BBIPAKAIOIINX CBOMCTBA U MPU3HAKH,
METO/Ibl MATEMAaTUYECKUX JOKA3aTEIbCTB

BeposaTtHocTs 1 yacTtoTa
CITy4aHOTO COOBITHS

Crny4yaliHbIN SKCTIEPUMEHT (OTIBIT)
U ClIy4aiiHoe coOBITHE.
BepositHOCTB M yacToTa
CIIy4aifHOTO COOBITHSI.

Poiib MasioBEPOSATHBIX

U TIPAKTUYCCKU JOCTOBEPHBIX
COOBITHI B IPUPO/JIC U B OOIIIECTBE.
[IpakTrueckas paborta

OcBauBath MOHATUS: CIyYaWHBIA ONBIT
U CiTy4aifHOe COOBbITHE, MaJIOBEPOSITHOE
Y IIPAKTUYECKHU JTOCTOBEPHOE COOBITHE.
N3yyaTh 3HaUMMOCTh MaJOBEPOSTHBIX
COOBITHI B IPHPOJIE U 0OIIEeCTBE

Ha BaXHBIX MTpUMeEpax (aBapuw,
HECYaCTHBIE CTy4yau, 3aluTa
NepCOHANbHOM nH(OpMaIuu, nepenayda
JTAHHBIX ).
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N3yuaThk poib KIaCCUYECKUX
BEPOSTHOCTHBIX MOJIENCHl (MOHETA,
UrpaibHas KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabmtonaTe 1 ©3yyaTh 4acTOTY COOBITUI
B IIPOCTHIX IKCIIEPUMEHTAX, B TOM YHCIIE
C TIOMOIIIBIO IU(PPOBBIX PECYpCOB

[ToBTOpEHue, 06001IEHNE, 3) [IpencraBnenne TaHHBIX. [1oBTOPSTH N3YUEHHOE U BHICTPAUBATH
CHUCTEMATHU3AIUS 3HAHUIN OnucarenbHas CTaATUCTUKA. CHUCTEMY 3HAHUM.
BeposatHocTh citydaiiHOTO Pemrars 3a1aun Ha pecTaBIeHUE
COOBITHSI. Y OINHCAHWE TAHHBIX C TOMOUIIBIO
MHoOk€ecTBa ¥ MOJIMHOKECTBA. M3YUYEHHBIX XapAKTEPUCTUK,
DnemeHThI Teopun rpadoB npejcTaBiIeHne HHPopMaIuu
C MOMOIIIbIO TpadoB.
OO0CyKnaTh TPUMEPHI CITyYaitHBIX
COOBITUH, MAJIOBEPOATHBIX U MPAKTUUECKU
JIOCTOBEPHBIX CITy4alHbIX COOBITUM, UX
PO B PUPOJIE U )KU3HU YETOBEKA
OBHIEE KOJIMYECTBO 34

YACOBIIO ITPOTPAMME
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8 KJIACC

[Iprmepbl MHOXKECTB

B OKPY>KAIOLIEM MHUPE.
ITepecedenne n 0ObEeTUHEHUE
MHO€ECTB. J[narpammsl Jiiiepa.
HucmoBble MHOXKECTBA.
[TpuMepsl MHOKECTB U3 anreOpsl
Y TEOMETPUH.

HazBanue pasnena KommnuecTtso XapaKTepuCTUKA IESTEIIBHOCTH
(Temsl) Kypca 4acoB OctosHoe conepare oOyyJaronmxcs
[ToBTOpEeHue Kypca 7/ Kiacca 3 [IpencraBienue naHHBIX B BUIE [ToBTOPSITh N3yYEHHOE U BHICTPAUBATh
TAOJIMI] U JUATPaMM. CHUCTEMY 3HAHUU.
OnucarenpHas CTaTUCTHKA. Pewate 3aga4n Ha IpeICTaBIICHAE
Ciy4aiiHasi ”3MEHUUBOCTb. Y ONMCAHME TAHHBIX C TOMOILBIO
Cry4aiinble COOBITHSI. W3YUYEHHBIX XaPAKTEPUCTHUK.
BeposTHOCTH U 4aCTOTBHI. Pemate 3a1aun Ha npeacTaBIeHUE
DNeMEHTbI TEOPUU MHOXKECTB. IPYNIIMPOBAHHBIX JAHHBIX U ONHCAHUE
DneMeHThl Teopuu rpadoB CIIy4YallHOW N3MEHYHUBOCTH.
Pemrars 3aaun Ha onpeiesIeHUE YacTOThI
CIIy4ailHbIX COOBITUH, OOCYXIEHHE
IPUMEPOB CIyYalHBIX COOBITUM, 33141
Ha ONMCAaHUE MHOKECTB U MPEACTABICHUE
uH(popmauu B Buje rpados
MHoxecTBa 4 MHOX€eCTBO U TOJIMHOXKECTBO. OcBauBarb NOHATHUS: MHOKECTBO,

IIOJIMHOKECTBO, BKIIIOUEHHE,
nepeceueHre 1 00beTMHEHNE MHOYKECTB,
YHCJIOBBIE MHOYKECTBA, YHUCIOBBIE
POMEIKYTKH.

Pemmath 3aaun ¢ MOMOIIBI0 GOpMYJT
BKJTIOUCHUS-UCKITFOUCHHS
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[Iepeuncnenue 351€eMEHTOB
MHOKECTB C TIOMOIIIBIO
OpraHU30BAHHOIO Mepedopa

U nipaBuiia yMHOKeHus. Dopmyna
BKJIFOUCHUSI-UCKITIOUCHUS

BeposATtHOCTH CiiydaliHOTO
COOBITHS

DneMeHTapHbIE COOBITHA.

BeposiTHOCTH City4ailHBIX COOBITH.

OnbITEl ¢ pAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH.
Crny4daliHbIN BBIOOD.
[IpakTruueckas padota

OcBauBarh NOHSTHUS: PJIEMEHTAPHOE
coObITHE, CITydailHOE COOBITHE KaK
COBOKYMHOCTb OJIarONPHUSATCTBYIOIIUX
3JIEeMEHTAPHBIX COOBITUN,
PaBHOBO3MOYHBIE JIEMEHTAPHBIE
COOBITHSI.

Pemrars 3agaun Ha BEIYKMCIICHUE
BEPOSTHOCTEU COOBITHI

10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHH CIIy4aitHOTO OTBITA.

Pemiars 3a1aun Ha BBIYUCIICHUE
BEPOSTHOCTEH COOBITHIA B OIIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCIIE C TOMOIIIBIO
KOMITBIOTEPA.

[TpoBOIUTH M U3y4aTh OIBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCIIE

C UCTOJIb30BAHUEM MOHET, UTPATTbHBIX
KOCTEU U APYTUX MOJIEJIEN B XOA€E
IPaKTUYECKON padOThI
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OnucaresibHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHus
YUCJI0BOTO Maccusa. Jlucnepcus

Y CTaHAAPTHOE OTKJIOHEHUE
quciioBoro Habopa. CpoiicTBa
JUCIIEPCUH U CTAaHJIAPTHOTO
OTKJIOHEHHUSI.

JlnarpaMMBbl pacCEMBaHUS ABYX
HaOIr01aeMbIX BeIUYnH. JInaeiiHas
CBsI3b Ha JarpaMMe pacceuBaHUsI.
[IpakTruueckas pabora

OcBauBath NOHATHUS: JUCTIEPCUS

U CTaHJapTHOE OTKJIOHEHUE,
UCIIOJIb30BaTh ATU XapaKTEPUCTUKHU
JUTSI OTIMCAHUS PACCEUBAHUS TAHHBIX.
BrigBurats runote3sl 00 OTCYyTCTBUU
WJIM HAJTUYUU CBS3U 0 AUarpamMmam
paccerBaHuUsl.

Ctpouthb quarpaMMbl pacceruBaHUs

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

BBeznenue B Teopuro rpados

HepeBo. JlepeBo ciaydailHOTo
skcriepuMenTa. CBoiicTBa
JIEPEBHEB: €IMHCTBEHHOCTDH MMYTH,
CBSI3b MEXIY YHCIIOM BEPIITHH

u ynciom peodep. [lonstue

o riockux rpadax. Pemenue 3anau
C MIOMOIIIBIO JIEPEBHEB

OcBauBarth MOHSTHS: JIEPEBO Kak rpad
0e3 1uKIIa, BUcA4as BepuinHa (JIMCT),
BETBb JIEPEBA, ITYTh B ICPEBE, TUAMETP
NepeBa.

N3yuate cBoOMCTBA AepeBa:
CYyILIECTBOBAHUE BUCSYEN BEPIIUHBI,
€MHCTBEHHOCTb ITYyTH MEXAY IByMsI
BEPIIMHAMHU, CBA3b MEK]Y YHCIOM
BEPIIUH U YUCIIOM pedep.

Pematp 3anaun Ha nouck

Y [IEPEUNCIIEHUE ITYTEN B JE€PEBE,
oTpe/eIeHIE YUCIa BEPIINH WU pedep
B JIepeBe, CBOMCTRA IJIOCKUX I'padoB

Jlornka

Jlornueckue coro3bl «M» u « JIN».
CBsi3b MEXKy JIOTUYECKHUMU

N3ydats MeTOABI U CTPYKTYPY
MaTEeMaTHYECKUX YTBEPKICHNUM,
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COI03aMH M OTICPAITHSIMHU
HaJl MHOYXKCCTBaMH.
Hcnonb30BaHME IOTHYECKUX
COI030B B ayreOpe

COZIEPIKAIINX JJOTUYECKUE COIO3BI.
OcBauBath UCITOIB30BAHUE JIOTHUECKUX
COI030B IIPU TOCTPOECHUH CUCTEM

Y COBOKYITHOCTEN YPaBHEHUM

Y HEPABEHCTBO OT IMTPOTUBHOTO

Ornepaunu HaJ CTy4YaiiHBIMU
coObITusiMU. CliosKeHHE
BEPOATHOCTEMN

Crnyuaiinbie COOBITHS Kak
MHOKECTBA JIEMEHTAPHBIX
COOBITHUH.

[IpoTuBOIOI0KHBIE COOBITHUS.
Onepauuu HaJ COOBITUSMH.
dopMyia CII0)KEHUS BEPOATHOCTEN

OcBauBarh NOHATHUS: B3AUMHO
IIPOTUBOIIOJIOKHBIE COOBITHS, OTIEpALIUU
HaJ COOBITUSIMH, OOBETUHCHHUE

U MIepECEUCHHUE COOBITUI, COBMECTHBIC

Y HECOBMECTHBIE COOBITHSI.

N3y4dars TeOpEeMBI O BEPOSTHOCTH
00BEAMHEHUS IBYX COOBITHH ((hOpMyIIbI
CJIOKEHMSI BEPOSITHOCTEN ).

Pewate 3aaun, B TOM 4ncCIie TEKCTOBBIE,
Ha BBIYUCIIEHHUE BEPOATHOCTEH
00BbeIMHEHUS U TIEPECEUCHUSI COOBITUI
C IIOMOIIIBIO YUCIIOBOM IIPSIMOM,
auarpamm Ditiepa

Y coBHAsI BEPOSITHOCTS,
YMHOKEHUE BEPOATHOCTEH,
HE3aBUCUMBIE COOBITHS

[IpaBuio ymHOXKEHUA
BEPOSITHOCTEH. Y CIIOBHAA
BEPOSATHOCTb.
[Ipencrasienue cay4anHOro
SKCIIEpUMEHTA B BU/IEC JIEPEBA.
He3zaBucumele coOBITHS

OcBauBaTh NOHATHS: TIPABUIIO
YMHOKE€HUS BEPOSITHOCTEM, YCIIOBHAS
BEPOSITHOCTh, HE3ABUCUMBIE COOBITHUS,
JIEPEBO CIIYYaNHOIO OIIbITA.

Pemate 3anaun Ha onpeneneHue

Y CBOICTBA HE3aBUCUMBIX COOBITHH.
Pemate 3amaun Ha TOKMCK BEPOATHOCTEN
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C UCIIOJIb3OBAHUCM ACPCBA CHy‘—I&fIHOFO
OIIbITa

[ToBTOpEHue, 06001IEHNE, 3) PaccenBanue JaHHBIX B YHCIIOBBIX [ToBTOPSITH N3yYEHHOE U BHICTPAUBATh
CUCTEMAaTU3alMs 3HAHUN maccuBax. Onepanuun CUCTEMY 3HaHUH.
Ha/l MHO’)KECTBaMHU U COOBITUSIMHU. Pemats 3a1aun Ha IpeiCTaBlIEHNE
BeposiTHOCTB cityuaitHOTO Y OIMCAHUE JITAHHBIX C IIOMOIIBIO
coObITuA. CII0KEHHE U YMHOKEHUE | M3YyYCHHBIX XapaKTEPUCTHK.
BEPOSITHOCTEH. Pemats 3amaun ¢ mpuMenenneM rpagdos.
JlepeBbs U TIIOCKHUE Tpadbl Pematsb 3a1aun Ha HaXOXKACHUE
BEPOSITHOCTH CITy4YaHOTO COOBITHUS
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHI.
Pemats 3agaun Ha HAX0XKIEHUE
BEPOSTHOCTEH 00BEAMHEHUS
¥ TIepeceueHust COOBITUH, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM
rpaduyeckux npeacTaBIeHUN
OBILIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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9 KJIACC

yMHO)eHus. [ lepectanoBKM

u (akTopual.

Yucno coueTranuii v TpeyroJIbHUK
[Tackans. CBoiicTBa uncen
coyeranuii. bunom Herotona.
Pemenue 3agad ¢ ucronb30BaHUEM
KOMOMHATOPUKHU

HazBanue pasnena KonnuectBo XapakTepucTuka qesaTeIbHOCTH
(Temsl) Kypca 4acoB OctosHoe conepare 00yJaromuxcs
[ToBTOpenme kypca 8 kinacca [IpencraBieHue JaHHBIX. [ToBTOPATH U3YyYEHHOE U BHICTPAUBATh
OmnmucarenbHas CTaTUCTHKA. CUCTEMY 3HAHUM.
Ornepanuu HaJ| COOBITHSIMU. Pemrats 3a1aun Ha peicTaBICHUE
HezaBucumocTs COOBITHH. 1 OIIMCAHME JAHHBIX.
HepeBbs u iockue rpad Pemate 3a1aun Ha HAXOXKICHUE
BEPOSTHOCTEH 00BEAMHEHUS
U TIepeceyeHus COObITUM, B TOM YUCJIIE
HE3aBUCHMBIX C UCIIOJIb30BAHUEM
rpaduuecKuX MpeACTaBICHUN U JepeBa
CIIy4alHOIO OMbITa
DeMeHThl KOMOUHATOPHUKHU 6 KombOunaTopHoe nmpaBuio OcBauBaTh MOHATHUS: KOMOMHATOPHOE

IIPABUJIO YMHOKEHUS, YIIOPALOYEHHAs
napa, Tpolika 00bEKTOB, IEPECTAHOBKA,
(akTopuan yucia, CoueTaHUE YUCIIO
coYeTaHuM, TpeyroubHuK [lackais.
Pemrars 3a1aun Ha nepevyunciaeHue
KOMOMHALIUN, KOJTHMYECTBA AIE€MEHTAPHbBIX
cOOBITUH, HAXOXKICHHE BEPOSATHOCTEN
COOBITHH C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCJIE

C HCIIOJIb30BAHUEM TPEYTOJIbHUKA
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[Tackass.

Pematp 3aaun Ha MpUMEHEHHE YHCIIa
codeTaHui B ajireope (COKpaIieHHoe
yMHOkeHue, 6uHoM HproToHA)

I'eomerpuueckas
BEPOATHOCTD

['eomeTpuyeckast BEpOSTHOCTb.
Crny4daiiHbli BBIOOpP TOUKHU

u3 (Uryphl Ha MIOCKOCTH,

13 OTPE3Ka, U3 YT OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUIECKON
BEPOATHOCTH.

Pemate 3a1aun Ha HaXO0XKACHHE
BEPOSITHOCTEN B ONBITAX, IPEICTABUMBIX
KaK BbIOOp TOYEK U3 PUTYPBI

Ha IUIOCKOCTH (MHOTOYTOJIbHUKA, KPyTa),
U3 OTPE3KA WU AYT'H OKPY>KHOCTH,

U3 YHACIIOBOTIO IIPOMEKYTKA

Hcnertanus bepuymm

HcnbiTanus. Ycnex v Heyaaya.
Cepust UCIIBITAaHUN 10 TIEPBOTO
ycnexa.

Cepus ucnpitanui bepnysm.
BeposiTHOCTH COOBITHH B cE€pUH
UCIIBITaHUN bepryin.
Crny4aiiHpli BBIOOp U3 KOHEUYHOTO
MHOECTBA

OcBauBarh NOHATHUSA: UCIIBITAHUE,
3JIEMEHTApHOE COOBITUE B UCTIBITAHUU
(ycmex u HeyJaya), cepusi UCTIBITAaHUM,
HACTYIUICHUE TIEPBOTO ycrexa (Heyaaun),
cepus UCTIbITAaHUM bepHyun.

Pemath 3agaun Ha HaXOXJICHUE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUM 10 TIEPBOTO YCIIEXA.
Pemath 3agaun Ha HaXOXJICHHE
BEPOSTHOCTEH COOBITHI

B CEpUU UCTIbITAHUM bepHyruy,

B TOM YHCJI€ C TOMOIIBIO ITU(PPOBBIX

pecypcoB
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Cnyvaiinas BeMyuHa

Crnyyaiinas BeMuuHa

U pacrpeeieHle BEpOITHOCTEN.
[IprmMeps! caydaliHbIX BEJIMYMH.
Baknble pacnipeiesieHus — Yiciio
MOTIBITOK B CEPUU UCTIBITAHUN

710 TIEPBOI'0 yCIeXa U YUCIIO
YCIIEXOB B CEPUU UCIIBITAHUI
bepnynnu (reomerpuueckoe

1 OMHOMHUAJILHOE PaCIpPE/ICIICHNS)

OcBauBaTh NOHATHS: CITydaiiHas
BEJINYMHA, 3HAYCHUE CITy4YalHOU
BEJINYWHBI, PaCIIPEACIICHUE
BEPOSITHOCTEM.

N3y4dars, B TOM 4HCIIE€ C TOMOIIBIO
IU(PPOBBIX PECYpCoOB, U 0OCYKIATh
pUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX
CIIy4ailHbIX BEJIMYMH (B TOM YHUCIIE POCT
Y BEC YEJIOBEKA, YHCIEHHOCTh HACEIICHUS,
CTOMMOCTbH TOBapOB U YCIIYT), CIIy4ailHbIX
BEJINYWH, CBSI3aHHBIX C U3YYECHHBIMU
CIIy4YallHBIMH ONIBITAMU

YucnoBele XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH

MareMaTu4eckoe 0KUJaHNuE
CIIy4alHOW BEJIUYUHBL.
PU3NYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnonp30BaHus
MaTeMaTH4YECKOT0 OKUIAHUS.
Jlucniepcust U CTaHAAPTHOE
OTKJIOHEHUE CIIy4YalHON BEJTUYUHBI.
CBolicTBa MATEMATUYECKOTO
0KUJaHUS U JUCIIEPCUMU.
MaremaTndeckoe OKUIaHue
Y JTUCTIEPCUS U3YUEHHBIX
pacrpeeneHun

OcBauBaTh NOHATHUS: MATEMATUYECKOE
0KUJIAaHHUE CIIyYaHON BEJIMYUHBI,
IUCIIEPCHS M CTAHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJTUYUHBI.

Pemrars 3anaun Ha BeIUKMCIIEHUE
MaTeMaTH4YECKOTO OKUAHUS

Y IUCTIEPCUH JUCKPETHOW CITy4YalHOU
BEJINYMHBI 110 33 JaHHOMY
pacrpeeneHnIo, B TOM YHCIIE 3a1aY,
CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESMHU.

3HAKOMHTBCS C MATEMATUYECKUM
0’KMJIAaHUEM U JUCIIEPCUEN HEKOTOPBIX
pacnpeiesieHnil, B TOM YUCIIE
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pacnpeaeneHus CIy4anHOW BETUYUHbI
«YHCIIO YCTIEXOB» B CEPUH UCTIBITAHUIA
bepnymm

3aK0H OOJIBIITNX YHCE]T

HepagenctBo UeObleBa. 3akoH
OOIBIINX YHUCEIL.
MareMaTudecKre OCHOBaHHUSI
U3MEPEHUS BEPOSITHOCTCH.

Poinp 1 3HaYeHME 3aK0HA OOIBIINX
9JHuCeN B HaAyKe, B PUPOJIC

1 00IIeCTBE, B TOM YHCJIE

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSX U B U3MEPEHUSIX

N3yuaTp 4acToTy COOBITHA

B MOBTOPSIOUIUXCS CIIy4alHBIX OMBITaX
KaK CIy4aiiHYyIO BEJINYUHY.
3HAKOMUTHCS 3aKOHOM OOJIBIIIUX YUCE
KaK MaTeMaTUYECKUM BbIpaKECHUE
CTaTUCTHUYECKON YCTOMUYUBOCTH YACTOT
Y CPEJIHUX 3HAUYCHUMU.

Pemarte 3amaun Ha u3MepeHne
BEPOSTHOCTEU C MOMOIIBIO YaCTOT.
OO6cy)XaTh poJib 3aKOHA OOJIBIITUX YHCET
B 000CHOBAaHMHU YAaCTOTHOTO METOJIa
U3MEPEHUS BEPOATHOCTEM, B IPUPO/IE
U B 00IIIECTBE

[ToBTOpEHue, 06061ICHUE,
cucTeMaTHu3anus 3HAaHUU

BepostHOCTH CydaliHBIX
COOBITHI.

DneMeHTbl KOMOMHATOPUKH.
Cepus ucnibiTannii bepHysm.
CiyyaiiHble BETMYUHBI

U pacIpeaeICHUS.

HucoBble XapaKTEpPUCTUKHU
CIIy4ailHbIX BETMYMH. 3aKOH
OOJIBIINX YKCeN

[ToBTOPSATH N3y4EHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUM.

Pemrars 3agaun Ha HaXOXKIEHHE
BEPOSITHOCTEU B CEPUSX
HE3aBUCHMBIX HUCTIBITAHU,

B TOM YHCJIE C IOMOILBIO
KOMOWHATOPHBIX ()aKTOB ¥ (POPMYII.
Pemars 3aaun Ha onpeneneHue
CBOWCTB pacupeaeIeHn,
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HaXO0JIEHUE MaTeMAaTUYECKUX
0’KWJIAHUH U TUCTIEPCUI
W3YUYEHHBIX PaclpeIeIcHUN.
OO0cyxaaTh posb 3aKOHA OOJIBIIINX
qucell B HayKe, B IPUPOJIE U B
oO1ecTBe

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m NMpOrpamMmbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypes
https://physicon.ru/

1 [IpencraBnenue qaHHBIX 4 [[BubmuoTeka [JOK
https://m.eds00.ru/596d814c]
https://physicon.ru/

2 OnucarenbHas CTaTUCTHKA 8 1 bubmuorexa [JOK
https://m.edso0.ru/596d814c
https://physicon.ru/

3 CrnyuaitHast U3MEHYUBOCTD 5 1 bubnnoreka [JOK
https://m.edso0.ru/596d814c
https://physicon.ru/

4 Beenenue B Teoputo rpadoB 4 bubnuoteka [JOK
https://m.edso0.ru/596d814c
https://physicon.ru/

5 Jloruka 3 bu6mmoreka [IOK
https://m.edso0.ru/596d814c

BeposTHOCTB M yacToTa Ciry4aitHOro https://physicon.ru/

6 COGLITHS 5 1 bubmmoreka [JOK
https://m.edso0.ru/596d814c
https://physicon.ru/

7 Rl 5 : uGmorera LIOK
https://m.edso0.ru/596d814c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3
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8 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM
Ne ni/m Kontpoabubie Ilpaktnueckne (uupponbie)
NMPOrpamMMbl Bcero
padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
https://physicon.ru/

1 [ToBTOpeHue kypca 7 knacca 3 bubnunoreka HOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

2 MHoxecTBa 4 bubmuorexa [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

3 BeposiTHOCTB cityuaifHOTO COOBITHS 4 1 1 bubnuorexa [JOK
https://m.edsoo.ru/032cfeff

OmnucarenbHas cTaTUCTHKA. PaccenBanue hitps://physicon.ru/

4 AHHBIX 5 1 bubnuotexa [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

5 Beenenue B Teoputo rpadoB 3 bubnuotexa [JOK
https://m.edsoo.ru/032cfeff
https://physicon.ru/

6 Jloruka 2 bu6mmoreka [IOK
https://m.edsoo.ru/032cfeff

Onepanuu Haj cay4ailHBIMU COOBITUSIMH. https://physicon.ru/
! CnoxxeHue BEpOATHOCTEN 3 bubmorexa [JOK
https://m.edsoo.ru/032cfeff
YcnoBHas BEPOSITHOCTh, YMHOXKEHHUE https://physicon.u/
8 BEpPOSITHOCTEMN HCSaBI/IC;/IMLIC COOBITHS S bubmioreka [JOK
’ https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, 060061IeHNE, 5 1 ggzzgg:;:cﬁgg /

cucTeMaTu3alus 3HaHu|

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

34
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NPOrpamMMbl Bcero Kourpoabnsie — Ipakruyeckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecype
https://physicon.ru/

1 IToBTOpEeHue Kypca 8 knacca 3 bubnuoreka [IOK
https://m.edso00.ru/8b68c39f
https://physicon.ru/

2 DneMeHThl KOMOMHATOPUKH 6 bubnuorexa [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

3 I'eomeTpuyeckas BEpOSATHOCTh 3 bubnuorexa [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

4 Wcneiranus beprymm 6 bubnnorexka [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

5 CrnyuaiiHast Bemu4rHa 3 bubnnorexka [JOK
https://m.eds00.ru/8b68c39f

UucnoBble XapaKTEPUCTUKU CITy4ailHbIX https://physicon.ru/

6 N 6 bubmuoreka [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

7 3aKoH OOJBIITUX YHCETT 3 bubnmoreka [JOK
https://m.eds00.ru/8b68c39f
https://physicon.ru/

8 i — 4 ! Bubmotexa LIOK
https://m.eds00.ru/8b68c39f

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 0
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTuyeckue
padoThbI

JlaTa
U3y4eHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

[IpencraBiieHne JaHHBIX B BUJIE
Tabuui, 1uarpaMM. 3aloIHeHUE
TaOJIUII, YTCHUE U TOCTPOCHUE
CTOJIOMKOBBIX (CTOIOYATHIX) U
KPYTOBBIX JHArpamMm

https://m.edsoo.ru/ef22e679

[IpencraBnenne JaHHBIX B BUJE
Tabyull, AUarpaMM. 3aroIHEeHHe
Ta0JINLl, YTEHUE U MIOCTPOCHHE
CTOJIOUKOBBIX (CTONOUYATHIX) U
KPYTOBBIX JIHarpamMm

Urenue rpaduKoB peaibHBIX
ITPOLIECCOB

https://m.edsoo.ru/b6ec82e8

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

[IpakTuueckas pabota 1mo Teme
"N3Bneuenune nHbopMaIu u3
auarpamm u Tabiuil,
WCIIOIH30BAaHUE U MHTEPIPETALIHS
TaHHBIX"

https://m.edsoo.ru/b56fbf88

OnucarenbHas CTATHCTHKA:
cpenHee apupMeTHIecKoe, MeIuaHa
OmmcarensHas CTaTUCTHKA!
cpenHee apupMeTHIecKoe, MeIuaHa

https://m.edsoo.ru/c38a574e

https://m.edso0.ru/b6911d9c

OnucarenbHas CTaTUCTHKA: pa3max,
HauOoJIbIlIee U HANMEHBIIIEE
3HAYEHUs, KBAPTUIN

https://m.edso0.ru/76e683b8

OmnuncarenbHas CTaTHCTHKA: pasMmax,

https://m.edsoo.ru/f2ac35ae
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10

11

12

13

HauOoIbIlIee U HauMEHbIIIEE
3HA4YCHHUA, KBAPTUIIA

OrnucarenpHas CTaTUCTUKA: pa3Max,
HauOoJbIIee U HAMEHbIIIEe
3HA4YCHHUA, KBAPTUIIA

OnucarenbHas CTATHCTHKA:
CpelHee rapMOHHYECKOe, CpeaHee
TApPMOHHYECKOE YMCIIOBBIX TAHHBIX
OnucarenbHas CTATHCTHKA:
CpelHee rapMOHHYECKOE, CpeaHee
TApPMOHHYECKOE YMCIIOBBIX JTAHHBIX
[IpakTuueckas pabota 1o Teme
"OnucarenbHas CTaTUCTHKA:
IpakTHudeckas padora"

O06o0011eHre, KOHTPOJIb

https://m.edsoo.ru/d6fbc39e

https://m.edsoo.ru/bb848923

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

https://m.edsoo.ru/dfa42829

https://m.edsoo.ru/baacd98e

14

IIpumepsl cinydaiiHON
W3MEHYMBOCTH MPU U3MEPEHUSX, B
MacCOBOM IIPOU3BOJCTBE.
TeHnaeHIu U ciaydaiHbIe
KoseOaHus

https://m.edsoo.ru/fcf625a9

15

['pynnupoBka gaHHBIX,
MIPEACTABJICHUE CITY4alHON
U3MEHYUBOCTH C IIOMOLIBIO
nuarpaMm. YacToThl 3HAYEHHI;
CTaTUCTUYECKAs] YCTOMUUBOCTb

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

16

['pynnupoBka gaHHBIX,
MIPEACTABJICHUE CITY4alHOU
U3MEHYUBOCTH C IIOMOLIBIO
nuarpaMm. YacToThl 3HAYEHHI;
CTaTUCTUYECKAsi YCTOMUUBOCTb

https://m.edsoo.ru/b4be94d6

17

I'pynnupoBka JaHHBIX,
MPEJICTABICHUE CIyYalHOMN
M3MEHUYMBOCTH C IOMOUIbIO

https://m.edsoo.ru/1cf8c8a8
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18

nuarpaMm. YacToThl 3HAYCHMI;
CTaTUCTUYECKasl YCTOUYUBOCTD
[IpakTuyeckas pabora o Teme
"Cny4aitHasi U3MEHUYUBOCTh"

https://m.edsoo.ru/b29c8b48

19

I'pad, Bepmmna, pedpo. CteneHn
BepuHbL. Yncio pédep u
CyMMapHasi CTeIeHb BEPILHUH.
[TonsaTHne o cBs3HBIX rpadax. [lyTu
B rpadax

https://m.edsoo.ru/d67275ae

20

Heru u nuknel. O6xox rpada
(stinepoB myTh). [lonsTue 06
OpPHUEHTUPOBAHHOM Irpade

https://m.edsoo.ru/f945aa72

21

Herum u nuxnel. O6xox rpada
(stinepoB myTh). [lonsTue 06
OpUEHTUPOBAHHOM Tpade

https://m.edso0.ru/258a6271

22

23

24

Pemenue 3a1a4 ¢ moMoIsio rpaos

Jloruka. YTBepxeHus u
BbICKa3bIBaHUA. OTpuanue
YTBEPKIACHUS, YCIIOBHBIE
YTBEP)KICHUS, OOpaTHBIE U
PaBHOCHUJIbHBIE YTBEPKACHUS

HeoOxoauMble U TOCTATOUYHBIE
YCJIOBUSI, CBOMCTBA U MPU3HAKU

https://m.edsoo.ru/e3d855ca

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

https://m.edsoo.ru/bb91d1b5

25

26

IIpoTHBONOIOKHBIE YTBEPKIACHMS,
JI0Ka3aTeNbCTBA OT IIPOTUBHOTO
CnyyaitHblil SKCIIEPUMEHT (OIIBIT) U
ciryyaitHoe coObITHe

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

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

27

BeposiTHOCTB M yacToTa
CIIy4aifHOro cOOBITHS

https://m.edsoo.ru/d8f4347b

28

BepositHOCTB M yacToTa
CITy4aifHOTO COOBITHS

https://m.edso0.ru/32c86d1c

29

Posib MasioBEpOSTHBIX U

https://m.edsoo.ru/bb8d7a85
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30

31

32

33

MPAKTUYECKH JOCTOBEPHBIX
COOBITHIA B IPUPOJIC U B OOIIIECTBE

[IpakTuyeckas pabora o Teme
"BeposiTHOCTh 1 YacToTa
CIIy9aifHOTO COOBITUS"

[ToBTOpenue u o6oOIIEHHE.
[IpencraBicHue qTaHHBIX.
OrnmcaTenbHas CTaTUCTHKA
[ToBTOpenue u o0oOIIEHHE.
[IpencraBieHre qaHHBIX.
OrnmcaTenbHas CTaTUCTHUKA

[ToBTOpenue u o0oOIIEHHE.
BeposiTHOCTD ClTy4aiiHOro COOBITHSI

https://m.edso0.ru/43d6257b

https://m.edsoo.ru/eb9c738b

https://m.edsoo.ru/8fc85hbc5

https://m.edsoo.ru/edcac3f6

34

[ToBTOpenue u o0oOIIEHHE.
MHoO>xecTBa 1 TOJMHOKECTBA.
DnemeHThl Teopuu rpados

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

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

KosnnyectBo yacos DJIEKTPOHHbBIE
Ne ara u(poBbIe
/o Tema ypoka Beero Konrpoabsnbsie IIpakrnuyeckue fll3y‘lel-ll/lﬂ gﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecype

[ToBropenue/ [IpencraBnenue

1 AGHHBIX B BUAIC Ta0.1HIL 1 1 https://m.edsoo.ru/85d453ef
nuarpamm. OnucarenbHast
CTaTHCTHKA
IToBropenue/ Ciyuaitnas

2 M3MEHYNBOCTh. CiiyuaiiHbie 1 https://m.eds00.ru/592bf7e8
coObITHA. BepoaTHOCTH U 4acTOTHI
[ToBTOpEHME. DIEMEHTHI TEOPUU

3 MHOKECTB. DJIEMEHTHI TCOPHH 1 https://m.eds00.ru/86739156
rpa¢os
MHO0X€eCTBO U TOJMHOKECTBO.

4 [IpuMepsl MHOXKECTB B 1 https://m.edsoo.ru/a3cf5bfd
OKPY’KaIOILIEM MUDE

5 Hepeceuenie n 06T’GHHHeEIHe 1 https://m.edsoo.ru/5c2eebc?
MHOXeCTB. J[narpammel Diinepa

6 Hucnossie muoskecta. Tpiveper 1 https://m.edso0o.ru/5c2b3875
MHOYECTB U3 areOphl K TEOMETPHH
[Tepeunciienne 31€MEHTOB
MHO’KECTB C [IOMOILBIO

7 OpraHW30BaHHOTO Mepedopa u 1 https://m.edsoo.ru/be35935a
mpaBmia yMHOkeHHs. Dopmyna
BKITIOUCHUS-UCKITFOUCHHSI
DneMeHTapHbIe COOBITHUS.

8 Bepoarroctu cirylaiHLIx coObrTiii. 1 https://m.edsoo.ru/55c7ad5d

OmBITHI C PaBHOBO3MOKHBIMHU
QJICMCHTAapHbIMU COOBITHSIMU.
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CryqaifHbIl BBIOOD

DneMeHTapHble COOBITHS.
BeposiTHOCTH cityyaliHBIX COOBITHH.
OneITEI ¢ paBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU.
CryqaifHbIl BBIOOD

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

10

DneMeHTapHble COOBITHS.
BepositTHOCTH cityyaliHBIX COOBITHH.
OneITEI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAaPHBIMU COOBITUSMHU.
Cayyaiinblii BEIOOp

https://m.edsoo.ru/a782d9a8

11

IIpakTruyeckas pabora no Teme
"BeposiTHOCTB cilydyaiiHOTO
coObITUA"

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

12

13

14

N3mepenue paccenBanus
YHCIIOBOTO MaccuBa. Jlucnepcus u
CTaHJIaPTHOE OTKJIOHEHHE
YHUCJIOBOTO Habopa

N3mepenue paccenBanus
YHCIIOBOTO MaccuBa. Jlucnepcus u
CTaHJIaPTHOE OTKJIOHEHHE
YHUCJIOBOTO Habopa

CBoiicTBa TUCTIEPCUU U
CTaHJIAPTHOT'O OTKJIOHEHHSI

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

https://m.edso00.ru/17913515

https://m.edsoo0.ru/a4996ab8

15

JlmarpamMmbl paccenBaHuUs IBYX
HaOIOJaeMbIX BeanunH. JInHeinas
CBSI3b Ha JIarpaMMe pacCerBaHUs

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

16

17

[IpakTudeckas pabota 1mo Teme
"PaccenBaHne JaHHBIX"

KontponbHas paboTa mo teme
"OnucarenbHas CTATUCTUKA"

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

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

18

Hepeso. JlepeBo ciydaitHOToO

https://m.edsoo.ru/7f912eb5
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19
20

skcnepuMenTa. CBOMCTBA IEPEBHEB:

€IMHCTBCHHOCTD IYTH, CBS3b
MEXy YHCIIOM BEPIIMH U YHUCIOM
pedep

[TonsiTre o mockux rpadax
Pemenue 3agau ¢ nomMoupro
JIepEBHEB

https://m.edsoo.ru/e41cde2c

https://m.edsoo.ru/d2f7aec6

21

22

Jlornueckue coro3nl «M» n «MJIN».
CBsi3b MEX]1Y JIOTHYECKUMU
COI03aMHU U OTEePALMSMU HAJl
MHO>KECTBAMHU

Hcnosib30BaHME TOTHUECKUX
COI030B B anredpe

https://m.edsoo.ru/c4c2f948

https://m.edsoo.ru/ff3417c9

23

24

CrnyuaitHble COOBITHS KaK
MHO>KECTBa 3JIEMEHTaPHBIX
coObITHI

[TpoTHBOTIOIOKHEIE COOBITHS.
Onepanuu Hag COOBITUIMU

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

https://m.edsoo.ru/b4d599ab

25

dopMyiia ClI0KEHHUS BEPOSITHOCTEH

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

26

IIpaBuiio yMHOXEHUA
BEPOATHOCTEMN. Y CIIOBHAA
BepoATHOCTH. [IpencraBnenue
CIIy4allHOT'O SKCIIEPUMEHTA B BHJIE
JepeBa

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

27

IIpaBmiio yMHOX€EHUSA
BEPOATHOCTEMN. Y CIIOBHAA
BepoATHOCTb. [IpencraBnenue
CIIy4allHOTO SKCIIEPUMEHTA B BHUJIE
JepeBa

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

28

[IpaBuiio yMHOXEHUS
BEPOATHOCTEM. Y CIIOBHAs
BEpOATHOCTH. [IpeacraBienue

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

36
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29
30

31

32

CITy4aifHOTO 3KCIIEPHUMEHTA B BUJIC
aepeBa

HesaBucumeblie coObITHS
HesaBucumeblie coObITHS
[ToBTrOpenue u o6o0IIEHNE.
PaccenBanue TaHHBIX B YHCIIOBBIX
MacCHBax

[ToBTOpenue u o0oOIIEHHE.
Omneparyu HaJi MHOXKECTBAMU H
coObITHSIMH. JlepeBbs U TUIOCKHE
rpadsl

https://m.edsoo.ru/e9de5928

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

https://m.edso0.ru/22e56122

https://m.edsoo.ru/cf495daa

33

[ToBTOpenue u o0oOIIEHHE.

BepOSITHOCTB CHy‘I&ﬁHOFO COOBITHS.

CrnoxeHue 1 yMHOXKEHHE
BEPOSATHOCTEMN

https://m.edsoo.ru/dc751794

34

[ToBTOpenue u o6oOIIEHHE.
JlepeBbs 1 miockue rpadbl

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/ch9a2a2c
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9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka Beero KOGHTPOJILHLIC HpﬁaKaneCKne WIyueHHS  0GPA3OBATENbHBIE
padoTbI padoThbI pecypeb
1 Hostopenue. Ilpencrasenne 1 https://m.eds00.ru/f246168
na"gaeIxX. OnucarenpHasi CTAaTUCTHUKA
[ToBTOpenue. Onepanuu Hax
2 coorpITusaMu. HezaBucumocTts 1 https://m.edso00.ru/29134df5
COOBITUI
3 Hosropenue. Jlepesps u miockue 1 https://m.edso0.ru/71866a6f
rpadsl
4 KombunaropHoe npasiio 1 https://m.edsoo.ru/db3cc6le
YMHOKEHHUS
5 [TepectanoBkuU U dakTopUa 1 https://m.eds00.ru/387c8671
6 *ucio coueTanmii 1 TPEYroMLHAK 1 https://m.edso00.ru/921bc535
ITackana
7 CBOMNCTBa YHCEI COUETaHUI 1 https://m.edsoo.ru/e7f4c436
8 bunom HeroToHa 1 https://m.edsoo.ru/d66142ba
9 Pemenne 3anay ¢ nenonb3oBannem 1 https://m.edso0.ru/99c55617
KOMOMHATOPUKH
I'eomeTpuyeckas BEpOSTHOCTb.
10 CryaliHEIH BEIGOp TOTKM 13 1 https://m.edsoo.ru/ed4813dd
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPY>KHOCTHU
I'eomeTpuueckas BEpOSTHOCTb.
11 CrryaHHELi BEGOp TOSKH 13 1 https://m.edso0.ru/1c28179f
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPY>KHOCTHU
12 T'eomerpudeckas BepOATHOCT. 1 https://m.edsoo.ru/cf467dbf

CrnyqaifHbIl BBIOOpP TOYKH U3

38
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13

14

15

16

17

burypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 IyI'¥ OKPYKHOCTH

HcneiTanud. Ycenex u Heynaya.
Cepust MCTIBITAHUH 70 TIEPBOTO
ycrexa

HcneiTanud. Ycnex u Heynaya.
Cepust CTIBITAHUH 70 TIEPBOTO
ycrexa

Cepus ucnbiTanuit bepnysm.
BeposiTHOCTH cOOBITHI B cCepuH
ucnbITaHuil bepHym

Cepus ucnsiTanuii bepnynm.
BeposiTHOCTH cOOBITHI B cCepuH
ucnbITaHuil bepHymm

Cepus ucnsiTannii beprym.
BepositHOCTH COOBITHH B cepuu
ucneiTanui bepnyinun

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

Crny4aiiHblii BBIOOp U3 KOHEYHOTO
MHO>€ECTBA

Crny4vaifHast BeJTMYMHA U
pacnpeziesieHue BEPOSATHOCTEN.
[IpuMeps! cnydaiiHbIX BEITUYHH

Baxxubie pacnpesenenus — 4uCIo
MOTIBITOK B CEPUU MCIIBITAHUM 10
MEPBOro ycrexa 1 YUCIIO YCIEXOB B
cepuu ucnblTanuii beprymm
(reomeTpuueckoe 1 OMHOMHUAIBHOE
pacmpeseneHus)

https://m.eds00.ru/3977898e

https://m.edsoo.ru/d9a6ccal

https://m.edsoo.ru/45445155

21

Baxknble pacnipeneneHus — 4ucio
MOTIBITOK B CEPUU HCIIBITAHUM J10
MEPpBOro ycCricxa u 4Yncjo yCIcxoB B
cepuu ucnbsiTaHui bepnynnu
(reomeTpuueckoe U OMHOMHUAIILHOE

https://m.edsoo.ru/3282bf7d
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pacipeieneHus )

22

23

MareMaTu4decKkoe OKHIaHne
CIIy4ailHON BEJINYMHBI.
DuzndecKuii CMBICIT
MaTEMAaTHYCCKOI0 OXKUIaHHS.
[TpumepsI UCIIOTB30BAHMS
MaTEMaTHYCCKOr0 OXKUIaHUS

MaremaTtnueckoe 0XKUIaHUE
CIIy4yallHOI BEJIMYUHBI.
PuU3NYECKUN CMBICI
MaTEMaTHUYECKOTO OKUIAHMS.
[IpuMeps! HenoaB30BaAHMS
MaTEMAaTHYECKOTO OKUAAHUS

https://m.edso0.ru/43e9a558

https://m.edsoo.ru/f994f2e3

24

25

Jucnepcus u cTaHiapTHOE
OTKJIOHEHHE CIIyYalHOW BEJIMYHHBI
CBo¥iCcTBa MAaTEMaTHYECKOTO
0’KMJIaHUSI U TUCTIEPCUU

https://m.edso0.ru/187413d4

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

26

27

28

MareMaTudeckoe OXKHUIaHue U
JTUCIIEPCHUS U3YUEHHBIX
pacnpenereHui
MareMaTudeckoe OXKHIaHue U
JTUCIIEPCHUS U3YUEHHBIX
pacnpenereHui

HepasenctBo YeOrimeBa. 3akoH
OOIBIINX YUCET

https://m.edsoo.ru/b98d4f7e

https://m.edsoo.ru/756¢8183

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

29

30
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kona .
HDOBEDSEMOL0 IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
posep o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
9) BeposiTHOCTB U cTaTUCTHKA
Yurare uHpOpManMio, TPEJCTABICHHYI0 B Ta0NHIAX, HA JgUarpamMmax,
51 MIPEACTABIISITh JJAHHBIC B BHJIC TAOJIMII, CTPOUTh JTUArpaMMbl (CTOJIOUKOBBIC
(cronmbuaTpie) U KPYTOBBIC) 110 MACCUBAM 3HAYCHHUN
59 OmnuceiBaTh M WHTEPHPETUPOBATH  peaJbHbIC  YHCIOBBIE JaHHBIC,
' IIpeJICTaBJICHHBIE B TA0IHIIAX, HA qUarpammax, rpadukax
Hcnonp30BaTh A1 OMHMCAaHUs JAHHBIX CTATUCTHUYECKHUE XApPAKTEPUCTHUKH:
5.3 cpenHee apuMETHYECKOe, MeauaHa, HauOoJblllee ¢ HAaWMEHbIIEe
3HAYEHUS, pa3Max
HmeTs mipencraBieHHe O CIydyailHOM M3MEHYMBOCTH Ha TMpUMEpPax IEH,
5.4 bu3HIECKUX BEJIMYMH, AHTPONIOMETPUUYECKUX JTaHHBIX, UMETh
MPEJICTABICHHUE O CTATUCTUYECKON YCTOMUNBOCTH
8 KIIACC
Kon .
HDOBEDSEMOLD IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
poBep o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yJbTara
5 BeposTHOCTB M cTaTHUCTHKA
W3Bnekaty U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B BHUIE
5.1 TabnuI, auarpamM, rpaduKoB, MPEJCTaBISATH JaHHBIE B BUJE TaOHII,
Juarpamm, rpaukoB
OnuceiBaTh JIaHHBIE C MOMOIIbIO CTaTUCTUYECKHUX IOKA3aTeNei: CpeIHux
5.2 3HaYeHUN M Mep pacceuBaHMs (pa3Max, JAHUCIEpPCHs M CTaHJApTHOE
OTKJIOHCHHE)
53 HaxoauTh 94acTOTBI YMCIOBBIX 3HAYEHHUN U YaCTOTHI COOBITHIA, B TOM YHUCIIE
' 110 pe3yJibTaTaM U3MEpEeHU 1 HabII0IeHUI
HaxoauTb BEpOSATHOCTH CllydallHbIX COOBITHI B ONbITaX, 3Hasi BEPOSITHOCTH
54 AIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU
55 Hcnonp3oBarh rpaduyeckue MOJEIH: JACPEBO CIy4aHOTO SKCIIEPUMEHTA,
' JUarpamMmbl Diiniepa, YucioBasi mpsmas
OnepupoBaThb MNOHSATUSMU: MHOKECTBO, MOJAMHOXECTBO; BBINOJIHATH
5.6 OTIepallil HaJl MHOXKECTBAMHU: OOBEIMHECHHE, TEPECCUCHHE, TOTOJTHEHUE;
MEPEUHCIIATh 3JIEMEHTHI MHOXKECTB, IPUMEHSATH CBOMCTBA MHOKECTB
5.7 Hcnonp3oBarh rpaduyeckoe MPEICTABICHUE MHOMXKECTB M CBS3CH MEXKIY




HUMU JJI1 ONUCAHMs MPOLIECCOB U SABJICHUM, B TOM YHUCIE NPU PEIICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U KyPCOB

9 KJIACC
Kona .
TG T IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NIPOrPaMMbI OCHOBHOI'0 00111ero 00pa30BaHUsA
pe3yJbTara
9) BeposiTHOCTB U cTaTHCTHKA
W3Brnekatb W mpeoOpa3oBbIBaTh HMH(POpPMAIHMIO, MPEICTABICHHYIO B
51 pasIMYHBIX HMCTOYHMKAX B BHAe TaOMUI, JuarpaMMm, TrpaguKoB,
MIPEJICTABIISITh TAHHBIC B BUJIE TAOJIHII, TUarpamm, rpaukoB
59 Pemarp 3amaun opraHW30BaHHBIM IEepeOOpPOM BapHAHTOB, a TaKKe C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUI M METO/IOB
53 Hcnonp30BaTh omucareibHbIE XapaKTEPUCTUKHU JUISI MAaCCHUBOB YHCIIOBBIX
' JAHHBIX, B TOM YHCJIC CPETHUE 3HAYCHUS M MEPBI PACCCUBAHHUS
54 HaxoauTh 9acTOThl 3HAYEHUN W 9aCTOTHI COOBITHS, B TOM YHUCIIC MOIb3YSICh
' pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HaOII0IeHU ]
HaxoauTbh BEpOSITHOCTH CIy4ailHBIX COOBITHII B M3YYEHHBIX OIbBITaX, B TOM
55 YHClie B OMBITAX C PAaBHOBO3MOXKHBIMH JJICMEHTAPHBIMU COOBITHSIMU, B
CEpUSIX UCTIBITAHUH JI0 IEPBOT0 yCIexXa, B CEpUsIX UcHbITaHuil bepHynnu
56 HNmeTs mpencTaBieHHWE O CcIOy4yailHOW BeMMYMHE M O paclpeAelieHUuu
' BEPOSITHOCTEH
Nmerp mpejacTaBieHre O 3aKoHE OOJBIIMX YHMCENT KaK O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJU 3aKOHA OOJBIIMX

YKCceJl B IPUpoJIe U 00I1IeCTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kona IIpoBepsieMblii 3J1I€MEHT COJEePKAHMS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBienne naHHBIX B BUAE TaONuWL, AUarpaMM, rpadukoB. 3aloJIHEHHE
51 TaOJMI, YTEHHE M TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) W
' KpyroBbIX). UTeHne rpadukoB peanbHBIX IpolieccoB. M3pieuenne mHboOpMarmm
U3 AMarpamMm U TaOJIMIl, KCTIOJIb30BAaHUE U MHTEPIIPETAIS TAaHHBIX
OmnwmcarenpHas CTaTUCTHKA: CpeaHee apuMeTHdeckoe, MeauaHa, pa3Max,
5.2 HauOoJblllee U HaWMEHbIIee 3HAUCHHUS HaOOpa YHCIOBBIX MaHHBIX. [Ipumepsr
CIIy4YaliHOM U3MEHYUBOCTH
CnyuaiiHplli SKCHepUMEHT (OmbIT) W cliydyailHoe coObiTHe. BeposTHOCTh U
5.3 gacToTa. Poib MajoBEepOSTHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B TIPUPO/IE
u B oOmiectBe. MoHeTa u urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, BepumHa, pedpo. Ctenens BepmnHbl. Ynciao pédep u cyMMapHasi CTEIEeHb
54 BepmuH. [lpencrasienue o ceszHocTH rpada. Llemn m nukisl. Ilytu B rpadax.
' O6xon rpada (ditnepoB myth). llpencraBienue o0 opueHTUpOBaHHOM Tpade.
Pemenue 3amau ¢ momonipio rpagos
8 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
5 BeposiTHOCTB M cTaTncTHKA
5.1 [IpencraBienne qaHHBIX B BUE TaOIUI, AUarpaMM, rpaduKkoB
59 MHOX€eCTBO,  2JIEMEHT  MHOXECTBA, MNOAMHOXecTBO.  Omnepauun  Haj
' MHOXECTBAMU: 00bETMHEHHE, IIEpEeCceUeHUE, TOTTOJTHCHUE
53 CpoiicTBa omepauuii HaJ] MHOXXECTBaMHU: IEPEMECTHTEIBHOE, COYETaTeIbHOE,
] pacnpeenuTeNbHOE, BKIFOUEHUS
54 Hcnonb3oBanue rpaduyeckoro MPEACTABICHUS MHOXECTB [UIsl  OMUCAHUs
' peaJIbHBIX MPOLIECCOB U SBJICHUH, IPU PEIICHUU 3a]1a4.
55 W3mepenue paccenBaHusi HaHHBIX. Jlucmepcuss W CTaHIApTHOE OTKIOHEHHE
' YHCIOBBIX HAOOpoB. J[narpamMma paccenBaHus
DnemMeHTapHbIe COOBITHS cliydaifHOro omnbiTa. CiyuaiiHbie coObITHsI. BeposiTHOCTH
56 coObiTuii. OmBITBI  C  PAaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMH  COOBITHSIMHU.
' Cnyuaitapiii  BbIOOp. CBsI3b  MEXKIYy MAaJOBEPOSITHBIMH UM TPAKTUYECKH
JIOCTOBEPHBIMH COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKe
HepeBo. CBoiicTBa €pEBbEB: €IUHCTBEHHOCTh IMYTH, CYIIECTBOBAaHUE BUCAYECH
5.7 BEPIIIHHEI, CBSI3b MEXKIY YUCIIOM BEPIIUH U yucioM péodep. [IpaBuno yMHOKEHHUS.
Pemenue 3ana4 ¢ nomoinsio rpagos
58 [TpotuBomnonoxubie coObITH. J(narpamma Ditnepa. O0beUHEHNE U TIEpECCUEHUE
' coObITHil. HecoBMecTHbIe coObITHSI. DOpMYyIIa CI0KEHUS BEPOSITHOCTEH
5.9 YcnoBHas BeposiTHOCTB. [IpaBuio ymHoxenus. HezaBucumele coObITHS
5.10 [IpencraBnenue skcnepuMeHTa B BUJIE JepeBa. PeneHue 3a1ay Ha HaXOXICHUE




‘ BEPOATHOCTEHN C TOMOIIBIO IEPEBa CIYy4YalHOr0 AKCIEPUMEHTA, THarpaMm Diljiepa

9 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BepoATHOCTB M CTaTUCTHKA
51 [IpencraBinenue NaHHBIX B BHUJE TaOML, JuarpaMM, rpadukoB, HUHTEpIpeTanus
JNaHHbIX. YTeHne u nocTpoeHue Taliuil, AuarpamMmm, TpaKoB M0 PeabHbIM TaHHBIM
5.2 ITepecranoBku U akTopua
5.3 CoueTaHus 1 YUCIIO COUCTAHUN
5.4 Tpeyronbuuk Ilackans. Pemenne 3a1a4 ¢ ucnojib30BaHMEM KOMOMHATOPUKHU
55 I'eomerpuueckas BeposiTHOCTh. CiydaifHbI BBIOOP TOYKU M3 (DUTYPBIHA TUIOCKOCTH,
13 OTpe3Ka U U3 IyT'¥ OKPYKHOCTH
5.6 Hcneitanue. Ycnex u Heynada. Cepust HCIIBITAHUH 10 IIEPBOTO ycIexa
57 Cepuss wucnbeiTanuii bepHymiu. BepositTHocTH cOObITUH B CepUM  HCHBITAaHUNA
bepHyim
5.8 CrnyyaiiHas BeJIMYMHA U paclpeielieHue BEpOsTHOCTEN
59 MaremaTtuueckoe oxkugaHue u pucnepcus. [Ipumepbl MaTeMaTHUECKOTrO 0KHMJIaHUS
KaK TEOPETUYECKOI0 CPEAHEr0 3HAUEHUS BEITMUUHBI
510 MatemaTnueckoe OXKUAAHUE U JTUCHEPCUS CIyYalHOW BEJIMUYMHBIYUCIIO YCIIEXOB B
cepuu UcnbITaHui beprymm»
511 [Tonsarue o 3akone OGonpUX yncen. M3mepeHue BEpOATHOCTEN C MOMOIIBI0 YacTOT.

Ponb u 3HaueHMe 3aK0HA OOJIBIINX YUCET B npupoac u O6H_ICCTBC




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaAHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NMPOBEPSIEMOr0 | OCHOBHOW 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 00IIIEro
TpeboBaHus o0pa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHITUSIMH: MHOXECTBO, IIOJIMHOKECTBO, OIIEPALUU
HaJ MHOKECTBAMM; YMEHUE ONEePUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEPEBO, LUKJI, IPUMEHATh UX IPU PELICHUM 3aJay; YMEHHUE HCIOJIb30BaTh
rpaduyeckoe MPEACTaBIEHWE MHOXKECTB [UIsl OINMCAaHUS PeabHBIX
IIPOLIECCOB U SIBJICHUH, IPU PEHIEHUH 3a/1a4 U3 IPYTUX YUYEeOHBIX MPEIMETOB

YMeHHue OnepupoBaTh IMOHATHAMU: OIpPEACIICHHE, aKChOMa, Teopema,
JIOKa3aTeNbCTBO;  YMEHME  paclo3HaBaTh  UCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOAUTH NPUMEPBI W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh MOHATHUAMHU: HATYpajJbHOE YHCIO, IIPOCTOE U
COCTaBHOC YUCJIO, ACIMMOCTb HATypaJbHBIX YHCCI, NPU3HAKU ACIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs IPOOH,
CTaHIAPTHBIA BHUJ YUCJIA, PAUMOHAIBHOE YHCIIO, UPPALHUOHAIBHOE YHCIIO,
apu@MeTHUeCKUi KBaJpaTHBIH KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
YucCjiaMHi, CpaBHUBATHL W YIIOPAAOYHMBATHL 4YMCJId, MPCACTABIATL 4YHCJIa Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YHCIIA; YMEHHE JenaTh NPUKUIKY M
OLICHKY pEe3yJIbTaTa BHIYUCICHUI

YMeHue onepupoBaTb MNOHATHSIMHM: CTENEHb C LEJIbIM IOKa3aTeleM,
apudMeTHUeCKUil KBaApaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblle
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMysaM, Mpeodpa3oBaHUs
LENbIX, JPOOHO-PALlMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUN C KOPHSAMHU,
pa3I0KEHNUE MHOTOWIEHA HA MHOYKUTENIN, B TOM UYHUCIIE C UCIOJB30BAHUEM
(dbopMyJ pa3sHOCTH KBAJPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATHAMU: UYHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOU TEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pellaTh JIMHEHHblE U KBaJpaTHblE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPABHEHHUs C OJHOM IIEPEMEHHOM, CUCTEMBI ABYX JIMHEHUHBIX
YpaBHEHUH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCIE IIpU
pEelIeHUH 3a1a4 U3 JIPYruX NpPeIMETOB M INPAKTHYECKUX 3a7a4; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO INPSMYIO U KOOPAWUHATHYIO INIOCKOCTBH IS
M300pakeHNsl pelieHni ypaBHEHUHN, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATHAMH: (QyHKUUS, Tpapuk (GYHKIUH, HYIU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMA,
yObIBaHMS, HauOoOJIbIlIeE W HAWMEHbIee 3HAYCHHUS (YHKIUU; YMEHHE
ONEpPUPOBATH TMOHATHAMHU: TpsAMas MPONOPILHOHAIBHOCTh, JIHHEHHAs
byHKIMS, KBaapaTWyHas (YyHKIMsA, OOpaTHas MPOMOPIMOHAIBHOCTb,
napabosna, rurnep0osia; yMeHUe CTPOUTh TpapuKu (YHKUUH, HCIIOIB30BaTh
rpaduku Uig OmpeleNieHHs] CBOWCTB MPOLIECCOB W 3aBUCHUMOCTEH, s




pelieHus 3aJad M3 APYruxX Yy4yeOHBIX MPEIMETOB U pEalbHON KHU3HU;
YMEHHE BBIPAKaTh GOPMYJIaMU 3aBUCHMOCTH MEXKY BEJTMYUHAMU

YMeHue onepupoBaTh NOHATHAMHE: MTOCIEI0BATEIbHOCTD, apu(MeTHUECKas
U TEOMETPHUYECKas IPOrpecCUd; YMEHHE HCIOJIb30BATh  CBOMCTBA
MOCJIEIOBATENbHOCTEH, (POPMYIIBI CyMMBI M OOLIET0 WieHa MPH PEIICHUH
3ajja4, B TOM 4YMCJ€ 3a7ad U3 JAPYrMX y4eOHBIX IPEIMETOB U peabHON
JKU3HU

YMeHue pemath 3a1a4i pa3HbIX TUIOB (B TOM YKCJE HA IPOLEHTHI, JOJIU U
4acTu, BWXKEHUE, padoTy, LIEeHy TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIYT,
HAJIOTH, 3aJayd H3 00JacTW YNpPaBICHUS JIMYHBIMH W CEMCHHBIMH
¢dbuHaHCaMM); YMEHUE COCTaBISITh BBIPAKEHUS, YPAaBHEHUS, HEPaBEHCTBA U
CUCTEMBl IO YCIOBHUIO 3aJayd, HCCIIEJOBATh IIOJIyYEHHOE pEIICHUE |
OIICHMBATh MPABAOINOI00HOCTh MOJTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBarh MOHATUSMU: (PUrypa, TOUKa, OTPE30K, MpsMas, Iyd,
JIOMaHas, YrojJ, MHOTOYIOJbHUK, TPEYTrOJbHHUK, PaBHOOCIPECHHBIA U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSIMOYTOJIBHBIA TPEYrOJIbHUK, MEIHaHa,
ouccekTpuca U BBICOTA TPEYTrOJIbHUKA, YEeTBIPEXYTOJILHUK,
napajuiesiorpaMM, poMO, MPSMOYTOJILHUK, KBAIPaT, TPAICIHS, OKPY>KHOCTb,
KpYyT, KacaTelbHAasl, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DPUTYpaMH; YMECHHE
pemiath 3a/a4d, B TOM YHUCIIC U3 MOBCEIHEBHOHN JKU3HM, HAa HAXOXJICHUEC
TCOMETPUUYCCKUX BEIIMYUH C MPUMEHEHHEM HM3y4YCHHBIX CBOWMCTB (uryp u
(dhakTOB

10

YMeHue onepupoBaTh IOHATHUAMHU: PABEHCTBO (QUIyp, PaBEHCTBO
TPEYTOJIBHUKOB; IAPAUIEIbHOCTh U NEPHEHANKYJISIPHOCTh IPSIMBIX, YrOJ
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHASA, IPOEKIHs, mojodue Gpuryp,
M0JI00HbIE TPEYrOJIbHUKU, CHUMMETPHSI OTHOCUTEIIBHO TOYKH U MPSIMOM;
YMEHHE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
MIapAJUIEIIbHOCTD U NEPIIEHIUKYJISIPHOCTb NPSIMBIX B OKPY’KAIOIIEM MHPE

11

YMeHue onepupoBaTh MOHATHUSMHU: JUIMHA, PACCTOSIHHE, Yroyl (BelIMYMHA
yIJa, CHHYC M KOCHHYC yIJIa TPEYrojbHHKA), IUI0IIa/lb; YMEHUE OIICHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE PUMEHSATh
dbopMyIbI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, ITTHHBI OKPY>KHOCTH H
wiomaaM Kpyra, oObeMa NpPSIMOYTOJILHOTO MapajuleNienunes1a; yMeHUe
IIPUMEHATH NIPU3HAKUA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy Ilucdaropa, TpuroHomeTpuyeckue COOTHOIIECHUS
JUISL BBIYMCIICHUS JUIMH, PACCTOSIHUM, TUTOIAJEN

12

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIyppl W HMX  KOMOMHAaIuwu,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C T[OMOIIBI0  YEPTENKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY UJIH CUMBOJIBHOMY
ONMCAHUIO

13

YMeHue onepupoBaTh NOHATHSAMU: IMPSMOYTOJIbHAs CUCTEMA KOOPIHWHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEICHHUE BEKTOpPA Ha
YHUCIIO, CKaJIPHOE TPOM3BEICHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIs NPEACTABICHUS JAaHHBIX M PELICHUS 3a1ay, B
TOM YHUCJIE U3 IPYTUX Y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

VYMeHHe oneprupoBaTh HOHATHAMH: CTOJIOMKOBBIE M KPYTOBBIC THArpaMMBl,
TaOJHIIBI, cpesiHee apu(MeTHIecKoe, MelnaHa, HauboplIee 1 HaMMEHbIIIee
3HAUeHHs,  pa3Max  4YHUCIoOBOro  Habopa;  yMEHHME  M3BICKarTh,
MHTEPIPETHPOBATH U MPeoOPa30BhIBATE HHPOPMALINIO, TIPEACTABICHHYIO B




Tab/MIax ¥ Ha JuarpaMMmax, OTPaKalol[yl0 CBOMCTBA M XapaKTEPUCTUKU
peabHBIX MPOLIECCOB W SIBIICHUW; YMEHHE paclo3HaBaTh W3MEHUYUBbHIC
BEJIMUMHBI B OKPY>KAIOIIEM MHpe
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YMeHue onepupoBaTh TOHATHSAMHU: CIyY4alHBIA ONBIT  (CIy4alHBIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHME  (RJIEMEHTAapHBI  MCXON)
CIIy4aifHOTO OIbITa, CIy4allHOE€ COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4yalHBIX  COOBITUH B OOBITaX  C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMHU COOBITUSMU; YMEHHUE pellaTh 3a7auu
METOZIOM OpPraHM30BAaHHOTO Iepedopa M C HCHOJIb30BAHHUEM IpaBHIIA
YMHOXEHHS; YMEHHUE OLEHUBATh BEPOSTHOCTU pEAlTbHBIX COOBITHH U
ABJICHUM, MMOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHII B OKpYXKAlOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBI0 B MACCOBBIX SIBJICHUSIX
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VYMeHue BbIOMpATh NOAXOAALIMM M3YYEHHBIH METOJ sl pelIeHUs 3ajaui,
IIPUBOAUTH NPUMEPBl MAaTEMaTU4YECKUX 3aKOHOMEPHOCTEW B IpUPOJAE U
JKU3HHU, paclo3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMATUKHM B MCKYCCTBE,
OIMUCBHIBATh OTJIEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTHsA MaTEMaTHKU KaK HayKH, IPUBOJUTH NPUMEPHI MaTeMaTH4YECKUX
OTKPBITHI U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHON HCTOPUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon

HpOBepﬂeMbIﬁ JIEMECHT COACPKAHUS

1 Hucna v BBIYUCICHUS
11 HarypanbHsle u nensie yucna. [Ipu3Haky JeMMoCTH HEbIX YUCell
19 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEUHbIE MEPUOIUYECKUE
Ipodu
1.3 PanmonanbHble yncia. ApupMeTnyecKkue onepanyy ¢ paloHaIbHBIMU YHCIIaMU
14 JlelicTBUTENbHBIE YnCia. ApH(PMETHYECKHUE ONEPALUHU C J€HCTBUTEIILHBIMU YHCIAMU
15 HpH6HH>I<éHUHbIe BBIUUCIICHUS], IPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA pe3ysbTaTa
BBIYMCIICHUI
2 Anrebpanyeckiie BEIpaKESHUs
2.1 bykBeHHbIE BbIpaXKeHHUsI (BbIPaXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ uenbiM nokaszareneM. CreneHs ¢ palMoHaIbHbBIM MoKa3ateneM. CBoiicTBa
CTEIEeHU
2.3 MHorousneHsbl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmerndyeckumu
KOPHSIMU HAaTypaJIbHOW CTENEeHU
3 YpaBHEHUs U HEPAaBEHCTBA
3.1 Ilenble u 1poOHO-paOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
39 Ilenbie u npoOHO-palOHATbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UYncioBbIe IOCIIEI0BATEIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs OCIEI0BATENLHOCTEN
4.2 Apudmerndeckas u reomeTpudeckas mporpeccun. @opMyIia CIIOKHBIX MPOLEHTOB
S) OyHKIMH
Oyukums, cnocodsl 3aganus GyHkuuu. I'paduk pynkuun. O61acTh onpeneneHus u
51 MHOXeCTBO 3HaueHuil QyHkuuu. Hymu ¢ynkuuu. IIpomMexyTku 3HaKOMOCTOSIHCTBA.
[TpoMexyTKH MOHOTOHHOCTH (YHKIUH. MaKCUMyMBI W MHHHMYMBI (DYHKIIUH.
HauOosnpiiee 1 HanMeHblee 3Ha4YeHne (PYHKIIMU Ha TPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomeTpust
7.1 I'eomerprueckue GUrypsl 1 UX CBOICTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckiux BEITUYUH




7.6

BekTopsbl Ha J10CKOCTH

8 BeposTHOCTh M cTaTUCTHKA
8.1 OmnucarenbHast CTaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHuosxecTBa
8.5 I'padmr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMatuka. BepossTHOCTh U cTaTUCTHKA: 7-M KJIacc: yriIyOJICHHBIH
ypOBeHb: yueOHUK; 1-¢ u3ganue bynnumosuy E.A., bynsiues B.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

* MaTtemartuka. BeposaTHOCTh U cTaTUCTHKA: 8-1 KJIacc: yriyOJICHHBIH
ypOBeHb: yueOHUK; 1-¢ u3ganue bynumosuu E.A., bynsiues B.A.
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

* MatemaTuka. BeposiTHOCTD U cTaTucTHKA: 9-11 Ki1acc: yriTyOJIeHHBIH
ypOBeHb: yueOHuK; 1-¢ uznanue bynumonuu E.A., bynsiues B.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
e Maremaruka. BepoaTHocTs u cTaTUCTHKA. 7-9 Kiacchl. Y TITyOIEHHBIN
ypOBEHb. 3aa4HUK. YueOHoe mocooue
e Maremaruka. BepodaTHOCTb U cTaTUCTHKA. 7-9 Kiacchl. Y TIIyOIE€HHBIN
ypoBeHb. MeToauueckoe nocooue sl yuuTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET
o OU3UKOH JIAB https://physicon.ru/ (Obmako 3HaHMIT)
e bubmmoreka I{OK https://m.edsoo.ru/7f415fdc
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