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INOACHUTEJIBHAS 3AIIMCKA

Y4aeOubiii Kypc «BeposSTHOCTh M CTATUCTHKA» YIIIyOJEHHOTO YPOBHS
SBIISICTCSI TPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca
yriIyOJI€HHOTO YPOBHSI Ha YPOBHE CpellHEero o0iiero oOpa3oBaHUs. YUeOHbIN
Kypc mpeaHa3HaueH sl (GOpMHUpPOBaHUA Yy OOYYArONIMXCS CTAaTUCTUYECKOU
KyJbTYpbl U MOHUMAHUS POJU TEOPUHM BEPOSITHOCTEN KaK MaTEMaTUYE€CKOTO
WHCTPYMEHTA JJIsl U3YUYCHUS CIIy4alHbIX COOBITHM, BEIMUUH U mpoueccos. [Ipu
U3YYEHUU Kypca oO0OTramialTcs MpeACTaBiICHUs OO0ydYaloluxcsi O MEeToAax
UCCIIEIOBAHUSI M3MEHUYMBOIO MHpPA, Pa3BUBACTCA MOHUMAHHE 3HAYMMOCTH U
OOLTHOCTH MAaTeMaTHYEeCKUX METOJOB MO3HAHUSA KaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copepxanue ydeOHOTO Kypca HampaBleHO Ha 3aKperuieHHe 3HaHUM,
MOJTYYEHHBIX TIPU U3YUYEHUH Kypca Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl,
M Ha pPa3BUTUE NPEACTABICHUN O CIy4YallHbIX BEJIMYMHAX U B3aUMOCBS3SX
MEXJIy HUMH Ha BaXHBIX IPUMEPaAX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3
OKpy»arolero mupa. B pesynbrare y oOydaronmmxcs J0HKHO CpOPMUPOBATHCS
MPEICTaBlIeHUEe O HauOoJyiee YMOTPEOUTENBHBIX W OOIMMX MaTeMaTUYECKHX
MOJENSIX,  MCHOJIb3YEMBbIX  JJii  ONUCAHUST  AHTPONOMETPUYECKUX U
neMorpaUyecKux BEJIMYUH, MOTPEIIHOCTEH B pas3jIMyHbIe poja MU3MEPEHUSX,
JUTUTEITLHOCTU 0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK
MaCCOBBIX SIBJICHHH U MPOIIECCOB B OOIIECTBE. YUEOHBIN Kypc sIBISETCS Oa3oi
JUISL  OCBOGHUS  BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJAMMBIX
CHELUAINCTAM HE TOJIbKO WH)XEHEPHBIX CHEIUAJIBHOCTENH, HO TaKKe
COLIMAJIBHBIX M TICUXOJOTMYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIlECTBEHHbIE
HAyK{ B 3HAYUTEIILHOW MEPE MCIONB3YIOT amnmapar aHaiuu3a OOJBIINX JTaHHBIX.
[lenTpanbHyI0 YacTh Yy4€OHOTO Kypca 3aHUMAaET 00CYKJIEHUE 3aKOHA OOJIBIINX
yucesl — (YyHIAMEHTAJIbHOTO 3aKOHA MPUPOJIbI, UMEIOIIETO MaTEMaTUYECKYIO
dbopManm3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LIEJSIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HA yTIyOJIEHHOM YPOBHE BBIJCICHBI OCHOBHBIE
colepkarenbuble JUHUM: «ChydailHble COOBITUS M BEPOATHOCTU» U
«Crny4aiiHble BEJIMYUHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMuMO OCHOBHBIX JIMHUI B y4€OHBIN KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpadoB M TEOpUU MHOXKECTB, HEOOXOMUMBIC IJii TMOJHOLIEHHOTO OCBOCHHS
MaTepualia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEeMaTHYECKUX YUEOHBIX
KypPCOB.

Copepxxanue nuHuu «Ciy4ailHble COOBITHSI U BEPOATHOCTH» CIYXKUT
OCHOBOH ISl (POPMUPOBAHUS MPEACTABICHUN O pacnpe/ieIEHUU BEPOSITHOCTEN
MEXJIY 3HAUCHUSIMM CIIyYallHbIX BEJIWYMH. BaxHyr0 4Yactb B ITOU
COJIEP)KATEJIbHOM  JIMHUM ~ 3aHUMAEeT  M3YYEHUE  TEOMETPUYECKOTO U
OMHOMHUAJILHOTO PACHpPENCICHH W 3HAKOMCTBO C UX HENPEPhIBHBIMU
aHaJoraMmH — MoKa3aTelbHbIM U HOPMaJIbHBIM PaCIpeACICHUSIMH.

TeMbl, CBS3aHHBIE C HENPEPHIBHBIMU CIyYallHBIMU BEJIIMYMHAMHU U
pacnpeeNeHUusIMUA, aKIEHTUPYIOT BHHUMaHHE OOYy4YaloIIMXCSd HAa OMHCAHUM U
U3YYCHUU CIyYalHBIX SBJICHUM C TIOMOIIBIO HENPEPBIBHBIX (PYHKITHIA.



OcHOBHOE BHUMaHWE VYACNIAETCS  TOKAa3aTeIbHOMY W HOPMAJIbHOMY
pacrpeeeHUsIM.

B y4eOHOM Kypce mpeycMaTpuBaeTCsl 03HAKOMUTEIIBHOC U3YUCHHUE CBA3HU
MEXIy CIydYalHbIMM BEJIMYMHAMH U OINHKCAHME JTOM CBA3M C MOMOIIbBIO
Kod(hpuIeHTa KOpPPEsIMd U €ro BBIOOPOYHOIO aHajgora. DT 3JIEMEHTHI
COJIep KaHMsl Pa3BUBAIOT TeMy «JluarpamMmbl paccewBaHUsS», M3YyUYCHHYIO Ha
YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs, M BO MHOTOM OMNUPAIOTCS Ha
CBEJICHUS U3 KYPCOB aJIreOpbl U T€OMETPHH.

Em€ onuH 3JeMEHT  COAepXaHHs, KOTOPBIH _Mpeajaractcs —Ha
O3HAKOMUTEIHLHOM YPOBHE — MOCJEI0BATEIbHOCTh CIyYallHBIX HE3aBHUCHUMBIX
COOBITHI, HACTyMalwIIUX B  eauHUIy BpemeHu. (O3HaKOMJIEHHE C
pacmpenesieHueM  BEPOSTHOCTEH  KOJWYECTBA TaKUX  COOBITHH  HOCHUT
pa3BUBAIONINN XapaKTEP M ABJSETCSA aKTYaJTbHBIM I OyAyIIUX aOUTYpPUEHTOB,
MOCTYIAIOINUX Ha Y4YeOHbBIE CIEIHAIbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMU
HayKaMu, TICUXOJIOTUEN U yIIPaBJICHUEM.

Ha wusyuenue yudeOHOTO Kypca «BepoATHOCT, W CTaTUCTHKa» Ha
yIIIyOJI€eHHOM YypoBHE oTBojuTcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B
Henento), B 11 kimacce — 34 yaca (1 yac B Heziemo).



COIAEPKAHUE OBYUEHUA
10 KVIACC

I'pad, cBs3Hbld Tpad, nmytm B rpade: uukiapl u uenu. CreneHb
(BasieHTHOCTH) BepiHHbL. [ padbl Ha miockocTu. JlepeBbs.

CnydaliHble  JKCIEpPUMEHTHI  (OMBITBI) W CIOydallHbIE  COOBITHSL.
DOneMeHTapHble CcOObITUSL (MCXOAbl). BepoATHOCTH clly4ailHOrO COOBITHA.
bmuzocte wactoTel u  BeposTHOCTH coObiTHi. Ciy4ailHble OMBITHI €
PABHOBO3MOHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Onepauuu HaJ COOBITHUSMU: nepeceyeHue, 00beqUHCHHE,
MPOTUBOIOJNIOXKHBIE CcOoObITUA. Jlumarpammbl Ounepa. Dopmyna CIOXKEHUS
BEPOSITHOCTEM.

Y ciioBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSATHOCTEU. [[epeBO CiydailHOTO
skcnepuMmenta.  @opmyna nonHou — BeposatHoctd.  Dopmyna  baieca.
HezaBucumbie coObITHS.

bunapHbiii ciyuyaliHbld  ONBIT  (UCIHBITAaHWE), YCIOEX U  HeyJaya.
HeszaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX HCIHBITAHUM A0 TIEPBOTO
ycnexa. IlepectanoBkn u ¢akropuan. Yuciao coderanuii. TpeyroabHUK
[Tackana. ®opmyna Ounoma HeroToHa.

Cepust HesaBUCHMBIX HcnbiTanuid  bepuymm. Ciy4aiiHbii BbIOOp 13
KOHEYHOM COBOKYITHOCTH.

CnyuaitHas BenuuuHa. Pacnpenenenwe BeposiTHOcTed. Jluarpamma
pacopenenenus. Onepanuyu  Haj — CIy4YallHBIMM  BeJIMYMHAMH. buHapHas
Cly4daiiHas BeqnduHa. [Ipumepsl pacnpeneneHnii, B TOM YUCIIE TEOMETPUUECKOE
Y OMHOMHAJIBHOE.

CoBMmecTHOE pacmpesielieHHe ABYX cClydailHbIX BenuuunH. HeszaBucumbie
CIIydallHble BEJIWYMHBL.MaTEeMaTHYECKOE OXUJIAHUE CIIyYalHOM BEJIUYUHBI
(pacnpenenenusi). IlpuMepbl mNpUMEHEHUS MATEMAaTHYECKOTO  OXHUAAHUS
(cTpaxoBaHue, JoTepes). MareMaTuyeckoe OKHUJlaHWe OWHApPHOW CciydaiHON
BEJIMYMHBL. MareMaTuyeckoe OXUIAAaHUE CYMMbl CIyYallHbIX BEJIMYHH.
Marematuueckoe  OXHUJAaHUE  TEOMETPUYECKOr0 M OMHOMHUAILHOTO
pacupeaeacHui.

Jucnepcus W CTaHJAPTHOE OTKJIOHEHWE  CIIyYalWHOM  BEJIMYMHBI
(pactipeneneHust). Hucnepcust OuHapHOM CIy4aitHOM BEJINYMHBI.
MaremaTnueckoe 0OKUJaHue MPOU3BEICHUS U JUCIIEPCHS CYMMBbI HE3aBUCHUMBIX
CIIyJailHBIX BeMW4YMH. Jlucnepcust U CTaHAAPTHOE OTKJIOHEHHWE OMHOMHAILHOTO
pactipenenenus. Jucnepcuss W CTaHIAPTHOE OTKIOHEHHE T'€OMETPUYECKOIO
pacrpeaeyieHus.

11 KJIACC

HepaBenctBo YeOwiméBa. Teopema YeOwiméBa. Teopema bepnymim.
3akoH OousblIMX uucen. BpiOopouHblii Meroa ucciaeaoBaHuil. Bwribopounsbie
xapakTepucTuku. OIeHUBaHUE BEPOATHOCTH COOBITHA IO BBIOOPOYHBIM
naHHbIM. [IpoBepka MNpOCTEHMIIMX THUIIOTE3 C  ITOMOLIBIO  M3YYEHHBIX
pacnupencieHuNn.

HenpepeiBHble ciydaiinble BenuuuHbl. [Ipumepsl. OyHKIUSA MIIOTHOCTH
BEPOSATHOCTU paclpeliesieHus. PaBHOMEPHOE paclpeleseHne U €ro CBOMCTBA.
3agauy, TPUBONAIIME K  IIOKA3aTEIbHOMY  pACHpPENEICHHIO.  3a/Iauu,
IPUBOASAIIAE K HOPMAJIBHOMY pacnpeneiieHur0. @OyHKIMS  IUIOTHOCTH
BEPOATHOCTH  MOKA3aTENIbHOTO  paclpeaeneHus, (QyHKUUA  IUIOTHOCTH



BEPOSATHOCTH HOPMAJIBHOIO pacrpeneneHns. OyHKIMs IUIOTHOCTH U CBOWCTBA
HOPMAaJIbHOTO PaclpeaeicHusl.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3agauw,
IIPUBOJAIIME K pacnpeneneHuro [lyaccona.

KoBapuanus nByx ciydailHbix BenuuuH. Kosdduuuent nuneiHon
koppemnsiiui.  COBMECTHbIE HaONIONEHUS JIBYX BEIUMYMH. BbIOOpouHBIif
kod(hpumueHT Koppesiuu. Paznuure MexTy JTUHEWHON CBSA3BIO U MPUIHHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOJl HAMMEHBIINX KBaJAPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA

«BEPOSITHOCTDb 1 CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHb)
HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpax1aHCKOT0 BOCIIUTAHUS:

C(hOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3UIMM  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TPaKIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI W JAPYTroe), YMEHHue
B3aMMOJICHCTBOBaTh C COIIMAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKUUSAMHY ¥ Ha3HAYCHHUEM;

2) IATPUOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UJIEHTUYHOCTH, YBAKCHUS
K MPOIUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHHE
K JOCTHKEHUSIM POCCHUHMCKHMX MAaTeMaTUKOB M POCCUHCKOM MaTeMaTH4eCKON
IIKOJIbI, KUCIOJb30BAHUE ATUX JOCTHXKEHUN B APYTrUX HaAyKax, TEXHOJOTHSX,
chepax IKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

OCO3HAHUE JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa,
chOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, JSTHYECKOTO TIOBEICHHS,
CBS3aHHOIO C TMPAaKTHYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKu U
JNEATENIbHOCThI0 YYEHOI0, OCO3HAaHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHPY, BKIIOYAsl 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1adg, pELIEHHUI, paccy X IeHUM,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCKOro BOCIIUTAHUS:

chOpMHPOBAHHOCThL YMEHHUS TPUMEHITh MaTEMaTUYECKUE 3HAHUS B
WHTEpecax 370pOBOTO U Oe3omacHoro oOpasza KHU3HH, OTBETCTBEHHOE
OTHOILIEHHE K CBOEMY 3JI0POBBIO (3I0POBOE NUTAHUE, c6anaHCHpOBaHHLn“4
PEXUM 3aHATUNA U OTIbIXa, peryligpHas (uU3nvecKas akTUBHOCTb), (U3HUECKOE
COBEPIIEHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NeSATEIbHOCTBIO;

6) Tpy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYJOJIt0OUs, WHTEpeC K
pasinyHbIM _ cepaM  NPO(ECCHOHAIBHON  JCSTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKECHHUSIMHU, YMEHUE COBEpIATh OCO3HAHHBIM BHIOOP
Oynymieit npodeccuu W peaqn30oBbIBaTh COOCTBEHHBIC >KW3HEHHBIE TUIAHBI,
TOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYeCKOMY oOOpa3oBaHUIO U
caM0o00Opa30BaHUI0 HAa TPOTSHKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIIPABICHHOCTH;

7) IK0JOru4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh JKOJOTUUECKOW KYJIbTYphl, MOHUMAHUE BIUSHUS
COIIMATIbHO-?KOHOMUYECKUX  MPOIECCOB HA COCTOSIHUE TPUPOJHONM U
COLIMAJILHOM Cpellbl, OCO3HAaHHWE TJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
mpo0sieM, OpUEHTAIHs Ha TPUMEHEHNUE MaTeMaTHIECKUX 3HAHUMN JIJISl pelieHus
3a/1a4 B 00J1aCTU OKPYKaIOIIEeH cpe/ibl, MIIaHUPOBAHUE TTOCTYIKOB U OLIEHKU MX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOILIEH CPEe/Ibl;



8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

chOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH U  OOIIECTBEHHOW MpPaKTUKH, IOHUMaHUE
MaTEMaTUYECKON HayKH Kak chepbl YeTOBEYECKON ICATEIHHOCTH, JTAIMoOB €€
pPa3BUTUSL M 3HAYMMOCTH Uil PAa3BUTHA LMBUIM3ALUAH, OBJAJCHHUE SA3BIKOM
MaTeMaTUKH U MaTeMaTUYECKOW KyJIbTypOWl KaK CpPEJICTBOM IO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO M HMCCIEIOBATENBCKYIO NIESITEIbHOCTh
WHJVBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTesibHbIE YHHMBepcaJbHbIe y4yeOHbIe

necrBus ba3oBblie 1ornyeckue aecTBus:

BBISIBJISITH M XapaKTEPHU30BaATh CYLIECTBEHHBIE MPU3HAKKM MAaTEMATHUUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIy TMOHIATHIMHU, (OPMYIHUPOBATH
OIIpEIEIICHHUS HOHSTHH, yCTaHaBJIUBAaTh CYIIECTBEHHbIN MpU3HAK
KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHMS] U CpaBHEHUS, KpUTEpUU
MIPOBOJANMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOpMYyJIHpOBaTh M  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIAITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpOTUBOpEUHs B (haKTax, JaHHBIX, HAOMIOEHUSIX U YTBEPXKICHUSIX, MIpeaaraTh
KPUTEPHUH J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;

JieNaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX WU
WHIYKTHUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IPOBOJIUTH CaMOCTOSTENIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUA (NpsIMbIE W OT NIPOTHMBHOIO), BBICTPaUBaTh apryMEHTALHIO,
OPUBOJUTH TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJICHUS U BBIBO/IbI;

BBIOMpATh CIoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOMpaTh HauOoyiee NOAXOAAIUA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCKHe JeCTBHA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
GbopMyIMpoBaTh  BOMNPOCHI, (UKCHPYIOLIME MPOTHBOpPEUYUE, MNpodiemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMHUPOBATH THUIOTE3Y, apTyMEHTUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IIPOBOJUTH CaMOCTOSTEJIEHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE I10 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTU4YECKOro OObEeKTa,
ABJICHUS, TPOLECCA, BBIBICHUIO 3aBHUCHUMOCTEH MEXIy OOBEKTaMH,
SIBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJbTaTam
OPOBEAEHHOTO HAONIO/IEHUS, MCCIEAOBAaHUsA, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOLECCA, & TAKKE BBIJBUraTh
IIPEATIOIO0KEHNUS O €T0 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh JIeUIIUTHI MH(MOpPMAIUK, JAHHBIX, HEOOXOJIMMBIX NJIsi OTBETa
Ha BONPOC U JJIs PELICHUS 33/]a4H;



BBIOWpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(MOpPMAIUIO
Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

CTPYKTYpHpOBaTh UH(POPMAIIHIO, IPEACTABIATH €€ B pa3IUYHBIX (hopmax,
WTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATH HaJIEKHOCTD uH(popMaIuu o CaMOCTOSITEIILHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMmMmyHHMKaTHBHBIE YHHBepcaJlbHbIE yueOHbIC

nercTreusg O0menue:

BOCHIPUHUMATh M (OpMYyIHUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBHSIMH U LEJISIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOUKY
3pEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBATh MOSICHEHMSI 110 XOAY PELICHUS
3aJ1a4i, KOMMEHTUPOBATH IMOJTYUYEHHBII pe3yJIbTaT;

B X0JI€ 00CY>KIEHMsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI,
npoOiemMbl, pelaeMoil 3a7aud, BbICKA3bIBaTh HWJIEW, HAIICJICHHbIE HA IOUCK
pEILICHMS], COIIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMH JIPYTMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh Pa3JInuUe U CXOJCTBO MO3UIIMMI, B KOPPEKTHOU (opMme
(opMyJIMpOBATh Pa3HOIIACHS, CBOM BO3PAKEHMUSI,;

NPEACTaBIATh  pe3yJbTaThl  pELIEHUs  3aJauyd,  OSKCIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA, CAMOCTOATENbHO BbIOMpATh (POpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 NPEe3eHTAlUU U 0COOEHHOCTEN ay IUTOPUHU.

PerynsiTuBHbIe yYHHBepcajbHbIe yueOHbIE

nercrBuss CaMoOpraHM3anus:

COCTaBJIATH IJIaH, AJITOPUTM PEUICHUs 3a7a4u, BEIOUPATh CIOCO0 peleHus
C Yy4y€TOM UMEIOUIMXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C y4ETOM HOBOU
uH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTE/JICKT:

BIIAJICTh HABBIKAMU  TIO3HABATENBHOW peIeKCHMM KaKk — OCO3HaHHUsI
COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX IPOLECCOB, HMX PE3YJbTATOB,
BJIAJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yJbTara
pellIeHrss MaTeMaTUYECKOH 3a1a4u;

NpeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PpPELIECHUU
3aJlayd, BHOCUTb KOPPEKTHBbl B JESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa UEIM U YCJIOBHUSAM, OOBSICHITH
IOPUYMUHBl JIOCTHOKEHHUS WM HEIOCTH)KEHHUS pe3yJbTaTOB JEATEIbHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEILHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYAJIbHOM palOThl MpU pEUlIeHUWH YYeOHBIX 3a/ay, NPUHUMATh LEJb
COBMECTHOM JI€ATEIbHOCTH, MJAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pPaOOTHI,
pacnpezessiTh BUIBl paboT, J0roBapuBaThCs, 00CYKAaTh MPOLECC U PE3yIIbTaT
paboThl, 00001IaATh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax pa6OTLI (oOcyxieHus, 0OMEH MHEHHUIA,
«MO3rOBBIE IUTYPMBD» UM WHBIE), BBIIOJHATH CBOK 4YacTb paldOTBl U
KOOPAMHUPOBATh CBOM JEHCTBHUS C JAPYTMMHU 4YI€HAMHU KOMAaHJbI, OLICHUBATbH
KauecTBO  CBOEr0  BKJaJAa B  OOMMH  MOPOAYKT IO  KPHUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHUS.



HNPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kiaacca oOydaromuiicss Hay4YuTCs:

CBOOOTHO OTEepUPOBaTh MOHATUAMHU: Tpad, TuIockuii rpad, CBA3HBIN rpad,
nyTh B rpade, Lenb, UUKI, AEPEBO, CTENEHb BEPLIMHBI, JEPEBO CIy4yailHOro
DKCIIEPUMEHTA;

CBOOO/IHO OIEPUPOBATh MOHATUAMMU: CIyYaWHBIA SKCIIEPUMEHT (OIBIT),
cllydaiilHO€ COOBITHE, 3JEMEHTAPHOE CIIy4allHOE COOBbITHE (3JIE€MEHTAPHBIN
UCXOJ) CIIy4alHOTO OIbITa, HAXOIUTh BEPOSITHOCTH COOBITUH B OMNBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaxXoauTh M (OPMYJIUPOBATH COOBITUS: MEpeceyeHue, OObEINHEHUE
JAHHBIX COOBITUH, COOBITHE, MHPOTUBOMOJIOXKHOE JIAHHOMY, HCIOJIb30BaTh
JarpamMMabl SHnepa KOODJMHATHYIO ~HPSAMYIO UL  PCLICHHS  3ajad,
H0JIb30BaThCS (POPMYJION CIIOKEHMsI BEPOATHOCTEN JJIsi BEPOSITHOCTEN JBYX U
TPEX CIIy4alHbIX COOBITU;

OIlEpUpOBaTh  IOHATUSAMHU:  YCIOBHAs  BEPOSTHOCTb, YMHOYKEHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITHS, IEPEBO CIy4alHOTO 3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITHH C MOMOIIBIO IpPaBHJa YMHOXKEHHUs, JlepeBa
CIIy4ailHOrO OIIbITa, MCIOJb30BaTh (OPMYJY MOJHOM BEPOATHOCTH, HOPMYIY
balieca npu pelieHuu 3aaa4, ONpeaesTh HE3aBUCUMOCTb COOBITHI 110 (popMyJie
Y 10 OPTaHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATH U3y4YEHHBIC KOMOMHATOPHBIC (OPMYJIbI JUIS IEPEUHCICHHUS
3JIEMEHTOB MHOXECTB, DJIEMEHTapHBIX COOBITUH CIIyYailHOTO OIIBITA, PEIICHHS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: OWHAPHBIM CIyYalHBIA  OIBIT
(ucnblTaHue), ycrex U Heyjaya, He3aBUCHMbIE WCIIBITaHUS, CepUsl UCTIbITAHUMH,
HaXOJMUTh BEPOSTHOCTU COOBITUI: B CEpUU MCIBITAHUNA /10 MEPBOro ycrexa, B
CepHUH UCHBITAaHUA bepHyJIM, B ONBITE, CBA3aHHOM CO CIIy4allHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOHO ONEPUPOBATH MTOHATHUSIMU: cityyaitHas BEJIUYMHA,
pacnpelesieHue  BEpOSITHOCTEW, JuarpaMMa pacopeneiieHus, OuHapHas
cllydaiiHasl BEJIMYMHA, TEOMETPUYECKOE, ONHOMHUAIBHOE PACIIPEICICHUE;

ONEPHUPOBATH MOHATUAMM: COBMECTHOE PACIPENECIECHUE IBYX CIIyYalHBIX
BEJIMYMH, HCIOJIb30BaTh TaONMIly COBMECTHOIO paclpeleieHuss ABYX
CIly4ailHbIX BEJIMYMH [UIsl BBIJIECJICHUS PACTIPECTICHUS KaXJAOW BEITUYUHBI,
OIpE/ENICHUs] HE3aBUCHUMOCTH CIy4YalHBIX BEJIMYHH;CBOOOJHO OIEPUPOBATH
MOHATHEM MaTeMaTUYECKOTO OKUJJaHUS CIy4yaitHOM BEJIUYNHBI
(pacnpenenenus), TPUMEHATh CBOMCTBA MAaTEMaTHMYECKOTO OKUIAHUS IpU
pellIeHUU 3aJa4, BBIYHMCIATH MaTEeMaTHUECKOe OKUAaHHE OWHOMMAIBLHOTO U
Tr€OMETPUYECKOTO  pACHpeleNeHnil; CBOOOJHO ONEPUPOBATH IMOHATUSMHU:
JUCIEPCUS], CTAHIAPTHOE OTKIOHEHUE CIIy4allHOM BEJIIMYUHBI, IPUMEHATH
CBOICTBA JMCIEPCUN CIIy4ailHOW BEIWYUHBI (paclpelesneHus) Mpu pelIeHUuU
3a/1a4, BBIYHUCIIATH TUCIIEPCHIO U CTaHIAPTHOE OTKJIOHEHUE I€OMETPUYECKOTO U
OMHOMUATILHOTO PACTIPEICTICHHIA.

K koniy 11 kiacca o0y4arouuiicss Hay4uTCs:

BBIUMCIISATH BBIOOPOUHBIE XapaKTEPUCTUKUM IO JIAHHOW BBIOOpPKE U
OLICHUBATh  XAPAKTEPUCTUKU TEHEPAJIbHOM COBOKYIIHOCTH JAHHBIX 110
BbIOOPOYHBIM ~ XapakTepucTukaM. OIlleHUBaThb BEPOATHOCTH COOBITMH U
IIPOBEPATH MPOCTEUILINE CTATUCTUYECKUE THUIIOTE3bI, MOJIb3YSACh U3YYEHHBIMH
pacIpeaciieHUsIMU;



IIPUBOAUTD IMPUMCPEI 3ajJa4, IIPUBOAAIINX K IIOKa3aTCIIbHOMY
PaclpCaACiICHuo, 3aaa4d, IIPHUBOIAINUX K HOPMAJIbHOMY pPACIIpCACICHULO.
OHepI/IpOBaTI) IIOHATHUAMM. (bYHKHI/IH INIOTHOCTHU BCPOATHOCTHU ITOKA3ATCIIBHOI'O

pacripefienieHuss,  QyHKIUS  TUIOTHOCTA  BEPOSTHOCTH  HOPMAJIBHOTO
pacnpenenenus,  (QyHKIUS  IUIOTHOCTH M CBOMCTBAa  HOPMAJbHOTO
pacnpeneneHus;onpeaeisiTh Kod(pdunreHT JIMHENHON KOppETALNH,

BBIOOPOYHBIN KOADPUIIUESHT KOPPETSALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaunmMeHnoBanue
pa3aesioB U TeM
MPOrpamMMbl

KoaunuyecTBO 4acoB

Bcero

KouTtpoJbHble
padoThbI

IIpakTuyeckune
padoTsbI

JyekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/ibHbIE pecypchl

DJIEMEHTHI TEOPUU
rpadoB

CrnyualiHbIe OTIBITHI,
ClTy4aliHbIe COOBITHS 1
BEPOSITHOCTH COOBITHI

Onepanuu Haj
MHOKECTBAMHU U
coOpITuaAMU. CroKeHUE
Y YMHOKEHHE
BEPOSITHOCTEM.

YcaoBHas BCPOATHOCTD.

He3aBucumelie coObITHSA

OeMeHThI
KOMOMHATOPHKH

Cepun
II0CJIEI0BATEIbHBIX
HCIIBITAHUN.
Hcnbitanusa beprysum.
Cryyaiinelii BEIOOp U3
KOHEYHOU




COBOKYITHOCTH

CityyaliHble BEJIMYHHBI

" pacnupCaCIICHUA

14

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KVIACC

Ne HanmenoBanue
n/ pa3aesioB M TeM
n NMporpaMmmaI

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTHyeckne
padoThbI

JuexkTponHble (u(poBbIE)
o0pa3oBaTe/IbHbIE pecypchl

3aK0oH OONBIINX
yucell

1eMEHTHI
2 MaTeMaTH4ECKOU
CTATUCTUKU

HenpepoiBHbIE
CIIy4ailHbI€ BEJIMYMHBI
(pacnpenenenus),
MOKa3aTeJIbHOE U
HOpMAaJIbHOE
pacripenieneHus

Pacnipenenenune
Ilyaccona

CBs3b MEXITY
5 CIIy4alHbIMU
BEJIMYMHAMU

O06o0061EHNE U
6 CUCTEMATU3ALUS
3HAHUU

11

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne

n/
n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtposbsHbie
padoThI

IIpakTHuyeckune
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nu@ppoBbIe
o0pa3oBaTejibHbIE

pecypcsbl

I'pad, cBsA3HBI rpad,
IpEe/ICTaBICHHE
3a]]auy C TOMOILBIO

rpada

Crermnenpb
(BaJIGHTHOCTB)
BepiuHbL. [1yTh B
rpade. Llenu v mUKITBI

['padb HA TUTOCKOCTH.
JlepeBo ciry4aiiHOTO
IKCIICPUMEHTA

Cityyaiinbie
AKCHIEPUMEHTBI
(OTIBITHI) U CITy4YaliHbIE
COOBITHSL.
DneMeHTapHbIe
cOOBITHS (MCXO/IBI)

BepositHoCTh
CITy4aifHOTO COOBITHSI.
BepostHocTH




COOBITHI B OITBITAX C
PaBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMU
COOBITHAMU

BepositHOCTB
CITy9aifHOTO COOBITHSI.
BepositHocTr
COOBITUH B OMIBITAX C
PaBHOBO3MOKHBIMHU
AJIEMEHTaAPHBIMU
COOBITHSMHU

Ilepeceuenue,
o0BbeIMHEHHE
MHOKECTB U COOBITHIA,
MPOTUBOMOJIOKHBIE
coObITus. Popmyna
CIIOKEHUS
BEPOSATHOCTEMN

VYcnoBHas
BEPOSATHOCTb.
YMHOXeEHnE
BEPOATHOCTEM.
dopmyJia yCI0BHOU
BEPOSTHOCTH

YcnosHas
BEPOSATHOCTb.
VYMHOXKeHne




BEPOSATHOCTEM.
®opmyJia yCI0BHOM
BEPOATHOCTH

10

dopmyJia MOJTHON
BEPOSTHOCTH

11

®opmyna baneca.
He3aBucumeie
COOBITHS

12

Komb6unatopHoe
IIPABUJIO YMHOKEHUS.
IlepecTtaHoBKM U
bakTopuan

13

Yucio coueTaHui.
Tpeyronbnauk Iackains

14

dopmyina OuHOMa
HrroTona

15

KoHnTtponbhas pabora
Nel: "T'padmi,
BEPOSITHOCTH,
MHOYKECTBA,
KOMOMHaTOpHKa"

16

bunapHbIii
CIIy4ailHbIN ONBIT
(ucmipITaHME), yCIex U
Heyaya.
HesaBucumeblie
ucnsltanus. Cepus




HE3aBUCUMBIX
HUCIILITAHUU J10
[IEpBOroO ycrnexa

17

Cepust HE3aBUCUMBIX
HUCTBITAHUH 10
MEPBOro ycrexa

18

Cepus HE3aBUCHUMBIX
ucnslTanuil bepHyinu

19

Cry4aitHbIi BBIOOD U3
KOHEYHOMN
COBOKYITHOCTH

20

[TpakTuueckas pabora
C MCIIOJIb30BaHHEM
AIIEKTPOHHBIX TaOJIHUIL

21

Crnyualinas BelIMUYUHA.
Pacrnipenenenue
BEPOATHOCTEM.
Huarpamma
pacrpeneneHus

22

Omneparuu Haj
CIIy4alHbIMU
BEJIMYMHAMU.
ITpumepsnr
pacrpenesIeHUN.
bunapnas ciyyaiinas
BEJIMYMHA




23

I'eomerprueckoe
pacnpeneneHue.
bunomuansHOe
pacripenenenue

24

MaremaTndeckoe
OKUJaHUE CITy4alHOU
BEJIMYMHEI.
CoBMecTHOE
pacmpeneneHue IByX
CJIy‘IElﬁHBIX BCJINUYNH

25

HezaBucumele
CIly4aiiHbIe
BemmunHbBI. CBOIicTBa
MaTeMaTUIEeCKOTO
OKHIAHHUS.
Marematndeckoe
OKHMJIaHWE OMHAPHOM
CIIy4allHO! BEIUYMHBI

26

MaremaTHdeckoe
O0XKUJIaHHC
TEOMETPUUECKOTO H
OMHOMHAIBLHOTO
pacrpeaeieHuit

27

Hucnepcus u
CTaH/JapTHOE
OTKJIOHEHUE

28

Hucniepcust OMHapHOM




CIIy4ailHOM BEJINYMHBI.
CaolicTBa Aucrepcuu

29

Marematnueckoe
0KUJIAHUE
IIPOU3BEJICHUS U
JIACTIEPCUS CYMMBI
HE3aBHCHMBIX
CIIyYallHBIX BEIUYUH

30

Hucnepcns
OMHOMHAIBHOTO
pacrpeeeHusl.
[TpakTuueckas pabora
C HCIIOJIL30BaHUEM
AJIIEKTPOHHBIX TAOIUIL

31

Hucnepcus u
CTaH/apTHOE
OTKJIOHCHHUE
TeOMETPHUIECKOTO
pacrpeiesieHus. .
[TpakTudeckas pabota
C HCIIOJB30BaHUEM
AIIEKTPOHHBIX TAOIHIT

32

O06o0061IEHNE U
CHUCTEMATH3ALUs
3HaHUHN

33

KonTponbhas pabora
No2: "UcniprTanus




bepnymu.
Crnyyaiinble
BEJIMYMHBI U
pacrnipenenieHus"

0O0001eHue n

34 cucTeMaTH3alusg 1
3HAHUU
OBIIEE KOJIMYECTBO

YACOB II0 ITPOTPAMME

34




11 KVIACC

Ne

~

Tema ypoka

Koan4yecTBO 4acoB

KourpoabHbie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBarte/ibHbIE

pecypcsbl

HepasenctBo YebbIena.
Teopema UeOrbImesa.
Teopema bepuymiu. 3akoH
OOJIBIINX YKCEN

HepasenctBo YeOrnIiena.
Teopema YeOrbImienra.
Teopema bepnymnnu. 3akon
OOJIBIITUX YHCEI

Hepasenctso YeOriena.
Teopema YeOsbIiena.
Teopema bepnynnu. 3akon
0O0JIBIINX YUCEN

Br16opounsliii MeTox
HUCCIIEIOBAHUN

[TpakTrueckas pabota c
MCIIOJIb30BaHUEM
ANEKTPOHHBIX TAOJIUIL

I'enepanbHas
COBOKYITHOCTb U CllyyaiiHas
BbIOOpKA. 3HAKOMCTBO C




BBIOOPOYHBIMU
XapaKTepPUCTHKAMHU.
OueHka cpeHero u
JIMCTIEPCUU TE€HEPATBHON
COBOKYITHOCTH C TIOMOUIBIO
BBIOOPOYHBIX
XapaKTEePUCTHK

['enepanbHas
COBOKYITHOCTb U ClTy4yaiiHas
BbIOOpKA. 3HAKOMCTBO C
BBIOOPOYHBIMU
XapaKTepUCTHKAMHU.
OueHka cpeHero u
JMCTIEPCUU TeHEpaTbHOM
COBOKYITHOCTH C TIOMOUIbIO
BBIOOPOYHBIX
XapaKTEePUCTHK

O1ieHUBaHUE BEPOATHOCTEM
cOOBITHI 11O BBIOOpKE

Craructuueckas TUIoTesa.
[TpoBepka mpocrenmmx
TUIIOTE3 C TOMOIIIBIO
CBOVCTB U3yYEHHBIX
pacrpeaeneHuit

10

Craructuueckas TUIoTe3a.
IIpoBepka mpocTermmx
TUTIOTE3 C TOMOIIBIO




CBOMCTB M3YUYEHHBIX
pacrpeneneHmit

11

[TpakTrueckas pabota c
HUCIIOJIb30BAaHUEM
AJIEKTPOHHBIX TaOJIHIY

12

[TIpumepsl HEMPEPHIBHBIX
CIIyYaHBIX BEJIMYMH.
DyHKIMS TIOTHOCTH
BEPOSTHOCTH

13

PaBHOMEpHOE
pactpenenenue. [Ipumepsr
3a/1a4, IPUBOASAILHUX K
MIOKAa3aTeJIbBHOMY U K
HOPMaJIbHOMY
pacnpeaeeHusM

14

DyHKIMS ITTIOTHOCTH
BEPOSATHOCTH
IIOKAa3aTeIbHOTIO
pacrpeneineHus

15

DyHKIUSA ITIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO
pacrpeneieHus

16

IMocnenosarenLHOCTE
OJIMHOYHBIX HE3aBHCUMBIX
coOpITuil. [Tpumep 3agaun,
IIPUBOJSIIEH K
pacnpenenenuto [lyaccona




17

[TpakTuyeckas pabora c
UCMOJIb30BAHUEM
JJIEKTPOHHBIX TAOIHIL

18

KoBapuanus nsyx
CITyYaifHBIX BEITUYHH.
KoaddumumenT xoppensaiun

19

CoBMecTHBIE HAOITIOICHUS
JIBYX BEITUUWH

20

Br160opounbIii
K02 (ppHLIMEHT KOppeIIunuu

21

Paznuuune mexny
JIMHEWHOM CBS3BIO U
MPUYUHHO-CIIECACTBEHHON
CBSI3bIO

22

JIuneitnas perpeccust

23

[IpakTruueckas padoTa ¢
HUCIIOJIb30BaAHUEM
AJNIEKTPOHHBIX TAOIHII

24

[IpencraBnenve naHHBIX €
[IOMOIIBIO TAOIULL 1
JIyarpaMm, onucaTteabHas
CTaTUCTHUKA

25

OMBITHI C
PaBHOBO3MO>KHBIMHA
AJIeMEHTapHBIMU
COOBITHAMU




26

Brruncnienue BeposTHOCTEN
COOBITUH C IPUMEHEHUEM

(opmy

27

Brrunciienne BeposATHOCTEM
COOBITHUH C IPUMEHEHUEM
rpaduyecKux METO0B:
KOOpAMHATHAas Ipsimasi,
JIEPEBO, IHarpaMma
Diinepa

28

CrnydaiiHble BETMYUHBI U
pacrpeneseHus

29

MaremaTnaeckoe
0’KMJIaHHUE CIIyYalHOU
BEITUYHUHEI

30

MaremaTtnueckoe
0’KMJIaHUE CIIy4YalHOU
BEJIMYHHBI

31

Kontponbhas pabota:
"BeposATHOCTB 1
crarucTuka'

32

Brrurciienue BeposTHOCTEM
COOBITHIA C IPUMEHEHUEM
dbopmyn u rpadpuUECKUX
METOZIOB

33

Brrurciienue BeposTHOCTEN
COOBITHH C TPUMEHEHUEM
dbopmMyI u rpaduIeCcKUX




MCETOJOB

Cry4aifHble BETMYUHBI U
pacnpe/ieneHus.

34 MaremaTHaeckoe
OKUJaHUE CITy4alHOU
BEJTMYMHEI

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34







MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMBbI
10 KUIACC

Konx nposepsiemoro

HpOBepﬂeMbIe NMpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI 06pa30BaTeJ’[bHOI7[ NMporpaMmmal

pe3yJbTaTa cpeaHero oomero o0pazoBaHust
6 Teopus BEpOATHOCTEN U CTaTUCTHKA
6.1 Yurath U CTPOUTH TAOJIUIBI U JUATPAMMBI
62 OnepupoBaTh NOHATUAMHU: CpeHee apuMeTHIecKoe, MelaHa, HauOoJbIlee, HAUMEHbIIIee 3HaUeHUe, pa3Max
MacCHBa YHACIOBBIX JaHHBIX
OnepupoBaTh MOHATUAMU: CIy4YaWHBIA SKCIIEPUMEHT (OIBIT) M CllyyailHOE COOBITHE, 3JIEMEHTapHOE COObITHE
(3meMeHTapHBI MCXO0M) CIy4YyallHOTO OIbITa; HAXOAWTh BEPOSATHOCTH B ONBITaX C PaBHOBO3MOXHBIMU
63 CIly4yallHBIMM COOBITHSIMM, HaxXOIWTh M CpPaBHUBATh BEPOSTHOCTH COOBITUH B WU3YyYEHHBIX CIy4YalHBIX
AKCIEPUMEHTAX
Haxomute u ¢dopMynupoBaTth cOOBITHA: TepecedeHne W OOBEAWHEHHE JaHHBIX COOBITHI, COOBITHE,
6.4 IPOTUBOIOJIOXKHOE JaHHOMY COOBITHIO; IIOJIb30BaThCsl AMarpamMmamu Oiliepa U (GOpPMYNOH CIOXKEHUS
BEPOATHOCTEN MPH PEIICHUH 3a]1a4
6.5 OnepupoBaTh MOHATHSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBHCHMBIE COOBITHS, HAXOIUTb BEPOSTHOCTH C
' ITIOMOILBIO IIPABUIJIA YMHOKEHUS, C IIOMOLIBIO JIEPEBA CIIy4alHOTO OIbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IPU PEILIEHUH 33134
OnepupoBaTh NOHATUAMM: HCIBITAHUE, HE3aBUCHMBIE WCIIBITAHMS, CEpHUs HWCIBITAHUM, yCIEX M HEyJlauya;
6.7 HaXOJUTh BEPOSTHOCTH COOBITMH B CEpUM HE3aBHCHUMBIX HCHBITAHUN 10 IEpPBOr0 yclexa, HaXOAWUTh
BEPOATHOCTH COOBITHI B cepUM UCTIbITAHUN bepHyium
6.8 OnepupoBaTh NOHATHAMU: CIIy4YalHasl BEJIMYMHA, PACTIPECICHUE BEPOATHOCTEN, JUarpaMMa pacipeIesICHAs




11 KUIACC

Kor IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
gf:;ff:::;om cpeaHero oouiero odopazoBaHus
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 CpaBHUBaTh BEPOATHOCTH 3HAYCHUH CIYyYaHON BETMYMHBIIIO PACIIPEACICHUIO WM C TOMOIIBIO TUarpaMmm
OnepupoBaTh MOHATHUEM MAaTEMAaTUYECKOTO OXHIAHUS, MPUBOAUTH MPUMEPHI TOTrO, KaK IMPUMEHSETCS
52 MaTeMaTUYeCKOe OKHUJAaHWE CIIy4YallHOW BEJIMYMHBI, HAXOJUTh MATEMAaTUYECKOE OXHUJAHHUE II0 JIaHHOMY
pacnpeeeHuIo
53 HNwmets npeacTaBieHne 0 3aKOHE OOJIBITNX YHUCETT
54 HwmeTs npeacraBieHne 0 HOpMaJIbHOM PacipeiesiCHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
Koxn IIpoBepsieMblii 3JIEMEHT COAEpPKAHUSA
6 Teopust BEpOATHOCTEH U CTATUCTUKA
6.1 [IpencraBnenne AaHHBIX C HOMoOIIbl0 Tabnuun u jauarpamMm. CpenHee apudmeruueckoe, MeauaHa, HauOoiblIee U
HauMEHblIIee 3HaYeHUs, pa3Max, JIUCIEepPCHsl U CTAaHIAPTHOE OTKIOHEHHE YHUCIIOBBIX HAOOPOB
CayvaiiHble SKCIIEpUMEHTHI (OIBITHI) U ClTydaiiHble COOBITHS. DlIeMeHTapHble cOObITHA (McX0bl). BeposTHOCTH cityuaiiHoro
6.2 coObiTusd. bnm3ocTh 4acTOThIM BEpOATHOCTH cOObITUH. CiyyailHble ONBITBI C PaBHOBO3MOXHBIMU 3JE€MEHTAPHBIMU
COOBITUAMH. BeposSTHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU
63 Omnepanuu HaJ COOBITHAMU: TEpecedeHrne, 0ObeANMHEHNE, POTUBOMONOKHbBIE coObITUs. uarpammbl Ditnepa. @opmyina
' CJIOKEHMSI BEPOSITHOCTEN
6.4 YcnoBHas BEpOSTHOCTb. Y MHOXKEHHUE BEpOATHOCTEN. [lepeBo cirydaiiHoro skcnepumenTa. @opmyiia oJHONU BEPOSTHOCTH.
’ HesaBucumbie cOOBITHSI
6.5 KombunaTtoproe npasuiio ymHoxeHus. [lepectanoBku u paxropuan. Yucno couerannii. Tpeyronpuuk [ackans. @opmyna
' ounoma HeroTona
6.6 bunapHbIii citydaiiHbIi OIIBIT (MCHIBITAHKE), yCHIeX U HeyJaua. HezaBucumblie ucnbiTanus. Cepust He3aBUCUMBIX UCTIBITAHUN
’ 1o niepsoro ycrnexa. Cepust He3aBUCUMBIX UCTIBITAaHUN bepHyu
6.7 Crnyuaitnas BennanHa. Pacnipenenenue BepostHocTeit. Jlnarpamma pacnpenenenus. [Ipumeps! pacnpeneneHuii, B TOM YnCie

TCOMCTPHUICCKOCH OMHOMHAIIEHOE

11 KITACC




Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

5 Teopus BEpOATHOCTEN U CTATUCTUKA
YucioBbIe XapaKTEePUCTHKH CITYYalHBIX BEIMYMH: MATEMaTHIECKOE OKHUJaHHE, IUCTICPCHUS M CTaHIapTHOE OTKIOHCHHE.
[Ipumepbl NpUMEHEHHs] MaTEMaTHYeCKOro OXHUAAHWS, B TOM 4YHCIE B 3aJadaX W3 TOBCETHEBHOW KHU3HHU.

> Marematuyeckoe OXUIaHHE OMHApHOW CIydyalHOM BeIMYMHBL. MareMaTH4ecKoe OXHIaHUE CYMMbI CIydalHBIX
BEJIMYMH. MaTeMaTH4ecKoe OXKHIaHUE U IUCTIEPCUS] TEOMETPUIECKOT0 M OMHOMHAIIBHOTO pacipeaeeHIH

52 3aKoH OOJIBIINX YKCE U €T0 POJb B HAyKe, MPUPOE U 001IecTBe. BEIOOPOUHBII METO1 UCCIIeIOBAaHUI

53 [Tpumepsl HENpPEepBIBHBIX CIy4YalHbIX BedWuuH. [lOHSATHE O MJIOTHOCTH pachpeaencHus. 3anadu, TPUBOJSAIIME K

HOpMaJIbHOMY pacnpesenenuto. [loHsTre o HopMaabHOM pacipeaesieHnn




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOI'PAMMBI CPEJHEI'O OBIIIET'O OGPA3OBAHUSA

Konx nposepsiemoro
TpeOOBaHHUA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJibTaTaM OCBOEHHUsI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl cpeHero oouero oopa3oBaHus

Brnagenne MerTonamMu J10Ka3aTenbCTB, AJIrOPUTMaMHU pelIeHUs 3ajad; yMmeHue GopMysMpoBaTh U
OIEpUpPOBaTh TMOHATUSAMU: OIPEAEICHHE, AakKcuoma, Teopema, CIEJICTBUE, CBONCTBO, IPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; MPUMEHATh MX; yMeHHE (OpMyIMpOBaTh OOpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEP)KIEHHUE, IPUBOAUTH IPUMEPBI W KOHTPIPUMEPHI, MCIONb30BaTh METOJ
MaTeMaTHUYeCKON MHAYKLUHU; MPOBOAMTH OKA3aTENbHbIE PACCYKIEHUS NPU PEIIEHUU 3aJad, OLEHUBATh
JIOTUYECKYIO MPABUIIBHOCTh PACCYXACHUI; YMEHUE ONEpUPOBATh MOHATHIMH: MHOKECTBO, IIOAMHOMXKECTBO,
olepanyy HaJl MHOYKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmnapar s OIMUCAHUS
peasbHBIX MPOLIECCOB U SIBICHUM M NPHU PELIEHUH 3a/a4, B TOM YUCIIE M3 JPYTHUX Yy4eOHBIX NPEIMETOB;
YMEHHE OIEpUpOBaTh MOHATHAMHU: Tpad, CBA3HBIN rpad, aepeBo, IHKI, rpad Ha IUIOCKOCTH; YMEHHE

3aJaBaTh U OMUCHIBATh rpadbl pa3InIHBIME CIIOCOOAMU; HCIIONB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATUSAMH: HATYypaJIbHOE YHUCIIO, IENOE YMCIO, CTENCHb C IENBIM TOKa3aTeleM,
KOpPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C palWOHAJIBHBIM II0KA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM
HoKa3aTeJieM, JIorapupmM Yucia, CUHYC, KOCHHYC U TaHTE€HC MPOU3BOJBHOTO YKCJa, OCTATOK 0 MOYIIO,
palMoOHAIbHOE YHCJIO, HpPpAIMOHAIBLHOE YHUCIO, MHOXXECTBA HATYpPalbHBIX, IEJIbIX, PAalMOHAIBHBIX,
JCHCTBUTEILHBIX YHCEN, YMEHHE HCIIOJIb30BaTh MPU3HAKH JICTMMOCTH, HAUMCHBIIMHA OOIIUI JAeTUTEIh U
HaWMeEHbIIIee o0Iee KpaTHOe, anroput™M EBKIWAa NMpH pEemICHWH 3a1ad, 3HAKOMCTBO C pa3IHYHBIMHU
MO3UIUOHHBIMU CHCTCMAaMHM CYUUCIICHUS; YMCHUC BLIIIOJHATHL BBIYUCIICHUC 3HA4YCHUN U HpeO6pa3OBaHI/I$I
BBIPKEHUI CO CTENICHSIMH U JiorapudMamu, mpeodpa3oBaHus APOOHO-PAITMOHAIBHBIX BBIPAKEHHI, YMCHUE
ONEPHPOBATh  TMOHATUSAMHU: IOCIECIOBATEIBHOCTh, apU(PMETHYECKas TPOTPECCUs, TeOMETpHUYECKasl
nporpeccusi,  OCCKOHEYHO  yObIBalOIlas  IeOMETpHYECKas  MPOrPecCHsi;  YMEHHE  3ajaBaTh




[OCJIEI0BATEIBHOCTH, B TOM YHCJIE€ C IIOMOINBIO PEKYPPEeHTHBIX (OpPMYJ; yMEHHE OINEepUpOBaATH
HOHATUAMM: KOMIUIEKCHOE YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJb U apTyMEHT KOMIUIEKCHOTO
ymcna, (popma 3anucu KOMIUIEKCHBIX uncen (reoMeTpuyeckasi, TPMrOHOMEeTpUYecKas U anredpandeckas);
YMETh TPOU3BOJAUTH apU(PMETUUYECKUE MAEUCTBHUA C KOMIUIEKCHBIMH YHCIaMH; TNPUBOANUTH IPHUMEPHI
UCIIOJIb30BAaHUSI KOMILJIEKCHBIX YHMCEJ; ONEpPUpPOBaTh MOHATHSAMM: MaTpuua 2x2 u 3%3, olpenenuTelb
MaTpHIIbl, FEOMETPUYECKUN CMBICIT ONIPEASIINTENS

YMmenune OIICpHUPOBATH IOHATUAMU: PATHUOHAIBHBIC, HPPAUOHAJIBHBIC, IIOKAa3aTCIbHBIC, CTCIICHHBIC,
JIOI‘apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCTPUUCCKHUEC YPABHCHUA U HCPABCHCTBA, UX CUCTEMbI; YMCHHUEC OIICPUPOBATH
MNOHATHUAMU:. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CUCTCMaA ypaBHeHI/II‘;I
U HCPABCHCTB, PABHOCHUJIIBHOCTDH ypaBHeHPIfI, HEPAaBCHCTB MW CHUCTEM; YMCHUC pPCIIaTb YPAaBHCHUA,
HEPABCHCTBA U CUCTEMBI C ITOMOLIBIO Pa3JIMIHBIX HpI/IéMOB; peliaTh YpaBHCHHA, HCPABCHCTBA U CUCTCMBI C
napameTpoM; NpUMCHATbL YpaBHCHHUA, HCPABCHCTBA, UX CUCTCMbBI IJId PCIICHHUA MATCMATHYCCKUX 3a4ad U
3ala4 U3 Ppa3jIMIHbIX obnacreit HAayKH U peaanoﬁ KHU3HHU

YMeHue omepupoBaTh MOHATHSIMH: (QYHKIUS, YETHOCTh (QYHKIMH, TEPUOJUYHOCTh (YHKIUH,
OTPAaHUYEHHOCTHh (DYHKIIMH, MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (PYHKIIMH, HauOOJIbIIIEE ¥ HAaUMEHbIIICE
3HaueHUs] QYHKIMH HA MPOMEXKYTKE, HENMpephIBHAS (PYHKIHMS, aCUMITOTHI rpaduka (QyHKIHMH, TIepBas H
BTOpasi MPOU3BOJHAS (DYHKIIMU, TEOMETPHUSCKUNA U (PUINUYECKUI CMBICT TMPOU3BOIAHON, MEPBOOOpa3Has,
onpeAenéHHbI WHTETpal; yMEHHE HaXOIWUTh AaCHUMMTOTHl Tpaduka QYHKINHM, YMEHUE BBIYUCIATH
MPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO M KOMIO3UIMHU (YHKIHMH, HAXOIWUTh YpaBHEHUE
KacaTelbHOH K Tpaduky (DYHKIMU; YMEHHE HAXOAWTHh TMPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIIHH;, yMECHHE
UCTIONB30BaTh TPOU3BOAHYIO [UIS HCCIENOBAaHUS (YHKIMA, HAXOJUTh HAWOONBIINE W HAUMEHBIINE
3HaueHus (PyHKUUN; CTPOUTHh TpaduKU MHOTOUWICHOB C HCIOJIH30BAaHHEM ammapara MaTeMaTH4YeCKOTro
aHaJIM3a; MPUMEHSTH MPOU3BOIHYIO IJIsl HAXOKJICHUS HAUTYUIIEero pPelleHusl B MPUKIAIHBIX, B TOM YHUCIIE
COLMAIEHO-9)KOHOMHYECKUX U (PU3MUECKUX 3a7adax; HaXOIUTh IUIOMIATN U OOBEMBI (DUTYpP C TIOMOUIBIO
WHTETpalia; MPUBOJUTH MPUMEPHl MATEeMAaTUYECKOTO MOJEIMPOBAHUSA C TOMOIIBIO nuddepeHmanibHbIX
YpaBHEHUU




YMeHue omnepupoBaTh MOHATUSAMH: Tpaduk QyHKUuH, oOpaTHas (YHKIMS, KOMIO3ULUS (YHKIHH,
JAVHeWHass (QyHKUus, KBaApaTuyHas (QyHKOUs, paudoHaibHas (yHKOMsS, CTeneHHas (YHKLus,
TpUrOHOMETpHUeckue (yHKUMH, OOpaTHble TPUTOHOMETpUYEeCKHue (YHKIMM, TOKa3aTeabHas U
gorapupmuueckas  (QyHKIMH, yMEHHE CTPOWTh TpauKu U3yYeHHBIX (YHKIUH, BBIOIHATH
npeoOpa3oBaHus rpaduKoB (YHKLUH, UCIOIB30BATh IPa(UKK A U3YyUEHHUS TPOLIECCOB U 3aBUCHUMOCTEH,
IpU peIIeHUH 3a7a4 U3 APYIHX y4eOHbIX MPEAMETOB M 3ajjau U3 peanbHOM KU3HM; BeIpakaTh (GopMyIaMu
3aBUCHUMOCTH MEX]ly BEIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Ipaduku GyHKUMN )i pellleHusl ypaBHEHUH,
HEpaBEHCTB M 3aj7lay C MapaMeTpaMu; M300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHHIA
YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4YHCJE Ha IPOLEHTHI, JOJM M 4YacTH, Ha
JBIKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33a7a4yd M3 OOJACTHU YNpaBJICHUS JTUYHBIMUA U
ceMeWHBIMU (PMHAHCAMU); COCTABIATH BBIPAKEHUSI, YPAaBHEHHsI, HEPABEHCTBA U MX CHUCTEMBI 110 YCJIOBUIO
3aJa4d, MCCIeloBaTh II0JIyY€HHOE pELIEHWE W OLIEHUBAaTh IPaBAONOJO0HOCTh pe3yJIbTaTOB; yMEHHE
MOJIEJIMPOBaTh peajbHble CUTYallMd Ha S3bIKE MaTEMaTHKH; COCTaBISATh BBIPAXKECHUS, YpaBHEHMUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCJIOBUIO 33aJaud, MUCCIIEJOBATh IOCTPOCHHBIE MOJEIH C UCIOJIB30BaHUEM
anmapara ajreOpbl, HHTEpIPETUPOBATh MOJTYUYEHHBIH pe3yabTaT

YMeHue omepupoBaTh MOHATHAMHU: cpelHee apupMeTHYecKoe, MeauaHa, HauOoibllee M HauMeHbIlee
3HAQYEHUs, pa3Max, IUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOro HaOoOpa; yMEHHME W3BIIEKATh,
UHTEPIPETHPOBATh MHPOPMALMIO, TIPEACTABICHHYIO B Ta0muIax, Ha JuarpaMmax, TIpadmukax,
OTPaKaIOIIyI0 CBOICTBAa peaJIbHBIX MPOLECCOB U SIBICHH; MPEACTaBIATh HH()OPMAIMIO C TMOMOIIBIO
TaOJIMIl ¥ JUarpaMM; MCCIEeJ0BaTh CTATUCTUUECKUE JAHHBIE, B TOM YHUCIIE C MPUMEHEHHEM IpauuecKux
METOAOB M DJIEKTPOHHBIX CPEACTB; IpadUyeckH HCCIeI0BaTb COBMECTHbIE HAOIIOAEHUS C IOMOUIbIO
JMarpaMM pacCEeUBaHMs U JINHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHUSAMHU: CIIyYalHBIA OMBIT M CIy4YailHOE COOBITHE, BEPOSTHOCTH CIIydailHOTO
COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTh C HCIHOJB30BAHHWEM TpaUUYECKUX METOJIOB; NPHUMEHSTh
(bOopMyIIbI CIIOKEHUSI 1 YMHOXEHMs BeposTHOCTEH, GpopMyiy MonHO# BepositTHOCTH, dopmyiny bepHyin,




KOMOWHATOpHBIE (DaKThl U (OPMYJIBI; OLIEHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUN; yMEHHE ONEepUpOBaTh
NOHATHAMH: CITydaliHasi BEJIUYHMHA, PACIIPEACICHUE BEPOATHOCTEH, MaTEMaTHUECKOE 0KUJAHUE, TUCTIEPCHS
U CTaHJapTHOE OTKJIOHEHHE CIydallHOM BeIUYUHBI, GYHKIUU paclpeaeseHus U IUIOTHOCTH PaBHOMEPHOTO,
MIOKA3aTEJIbHOIO W HOPMAJbHOI'O pacHpelesIieHn; yMEHHME HCIIO0JIb30BaTh CBOMCTBA HM3YYEHHBIX
pacripesie/ieHuil Juis pelleHus 3a7ad; 3HAKOMCTBO C TOHSATHAMHU: 3aKOH OOJBIIUX YHCEN, METOMbI
BBIOOPOYHBIX HCCIEIOBAHUN; yMEHHE IPHUBOAMTH IMPUMEPhl MPOSABICHUS 3aKOHA OOJBIIMX YHCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHHUSAX; YMEHHE OINEpPUPOBATh MOHITHSIMH: COUYETaHHE, MEepecTaHOBKa,
YHCIIO COYETAaHUH, YHCIIO TMepecTaHOBOK; OnHOM HbIOTOHA; yMEHHE PUMEHSITh KOMOMHATOPHBIE (haKThl U
pacCcyKIeHus Ui PpeUIeHUs 3a7ay; OLEHHBATh BEPOSATHOCTH pealibHBIX COOBITUH; COCTaBIATh
BEPOATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH MIOJYyUYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh MOHATHUSAMH: TOYKA, MpsiMasi, MJIIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIy4, BEIUYMHA
yIJia, INIOCKUI Yroj, IBYTPaHHbIA yIoJl, TPEXTPAHHBIMA yToJl, CKPEIIUBAIOIIUECS PSMBIE, TapaJIEIIbHOCTh
U TEPIEHAUKYISAPHOCTh MPSIMBIX M IUIOCKOCTEHW, YroJ MEXAy HIPSAMBIMH, YIOJ MEXAy NpsIMOH HU
IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHHE MEXAY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHUE HCIOJIb30BaTh IMPU PEIICHUU 33734 H3yYCHHBIE
(dakThl U TEOPEMBI TUIAHUMETPHUH; YMCHHE OIICHUBATH pa3Mepbl 0OBEKTOB OKPYIKAIOMIETO MUPA; CTPOUTH
MaTeMaTUYECKUE MOJEIU C MOMOIIBI0 F'€OMETPUUECKUX MOHATUN U BEJIWYMH, PEllaTh CBA3AHHbIC C HUMHU
MIPaKTUYECKUE 3a1aUn
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YMeHue omnepupoBaTh MOHATHAMM: IUIOMIAAL (QUIYphl, 00bEM (UTYypbl, MHOI'OIPAaHHMK, MPABUIbHBIN
MHOTOTpaHHMK, CEYeHHE MHOTIOTpaHHMKa, KyO, Napajienenune], Ipu3Ma, Oupamuaa, ¢urypa u
NOBEPXHOCTh BpAICHHS, IWIMHAP, KOHYC, Imap, cdepa, mwomanb chepsl, IUIomans MOBEPXHOCTH
OUpaMUJIbL, TPU3MBI, KOHycCa, HMUIMHIPA, 00BEM KyOa, MPSMOYTOJILHOTO MapajulefienuIeaa, MupaMuibl,
IIPU3MBI, IWIMHAPA, KOHYCa, 1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUS KOHyCa U LIWIMHAPA, NapaJuleIbHbIe
OCH WJIA OCHOBaHMIO, CEYEHHUE I1apa, INIOCKOCTh, Kacaromasics cdepsl, UINHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHre MHOTOTPaHHUKA, 1300paKaTb MHOTOTPAHHUKH, QUTYPBI U IOBEPXHOCTH BPAILICHHS, UX CCUCHHS, B

TOM YHCJI€ C MOMOIIBIO AJIEKTPOHHBIX CPEACTB; YMEHHUE MPHUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (HUTYP,




CaMOCTOSITENILHO (HOPMYTMPOBATh OMPEACNECHUs U3y4aeMbIX (UTYp, BBIIBUTaTh THIOTE3b O CBOMCTBAaX H
npU3HaKax TreoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WJIM ONpPOBEpPrath UX; YMEHHE MPOBOIUTH
Kraccuukanuio QUTyp MO pa3IUYHBIM TIPU3HAKAM, BBITIONHATH HEOOXOAUMBIC JOTIOJHUTEIHHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATUSMU: JBUKEHHE B NPOCTPAHCTBE, MapajlleNIbHbIN MepeHoCc, CUMMETpHUsl Ha
IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue NOA00Ms, NOJAOO0HBIE (UTYpPBI; yMEHHUE
pacrio3HaBaTh paBHble W MOAOOHbIE (UIYpbl, B TOM YHCJIE€ B HPUPOAE, HCKYCCTBE, apXHUTEKTYypE;
UCIIOJIb30BaTh N€OMETPUYECKHE OTHOLICHMS IPU PELICHUH 3a/1ad; HAXOAUTh IeOMETPUYECKHE BEITMYMHbI
(nmuHa, yroJ, Iuiomaab, 00bEM) MpH PELICHUM 3ajad U3 JPYrHMX Y4eOHBIX MPEIMETOB U U3 PEajbHOU
KU3HU; YMEHUE BBIYUCIATH T€OMETPUYECKUE BEJIMYMHBI (IUIMHA, Yroji, IUIOMIAJb, OOBEM, IUIOIIAb
HOBEPXHOCTH), MCIIONB3Ysl H3yueHHbIE (OPMYJBl M METOJbl, B TOM 4YHCIE: IUIOIIAJb HOBEPXHOCTHU
OUpaMHUbl, HPU3MbI, KOHyCa, LWIMHApA, [oumans cdeppl; 00bEM Kyba, MPSIMOYIOJIBHOTO
napasuieJenunesia, TupaMuIbl, IPU3Mbl, IUIUHAPA, KOHYCa, [1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00bEMOB
n0J00HBIX uUryp

YMmenue ONCpUPOBATh IMOHATHAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPAHWHAT, BCKTOP, KOOPAWHATBI TOYKH,
KOOpAHUHATBI BEKTOpPAa, CyMMa BEKTOPOB, ITPOU3BCACHNUEC BCKTOPA Ha YHUCJIO, PA3JIOKCHUC BCKTOPA 10 63.3I/ICY,

12 CKAJIIPHOE IIPOU3BEIACHUE, BEKTOPHOE IIPOU3BEIAEHUE, YOl MEXAY BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBI M KOOPJIMHATHBIK METOJ AJIsi PELIEHUs T'eOMETPUYECKHX 3a/ad U 3a1ad JPYrux ydeOHBIX
IIPEIMETOB
YMeHue BbIOMpaTh MOAXOIAIIMM METOJ Ui pelIeHMs 3aJaud; MOHUMaHUE 3HAaYMMOCTHM MaTeMaTHKU B
13 U3yUYEHUH TPUPOIHBIX M OOILIECTBEHHBIX IPOILECCOB M SIBJICHUH; YMEHHE pAaclo3HaBaTh NPOSBICHUE

3aKOHOB MAaT€MAaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPbI MATEMATHUECKUX OTKPBITUNA POCCUUCKOU
1 MUPOBOW MaTEMaTHUYE€CKON HAYKHU




HNEPEYEHD 2JIEMEHTOB COILEP KAHUSA, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cofepKaHUs

1 Uucna v BEIYUCICHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky enuMoCTy HEIbIX Yhcel

1.2 Paronansiele uncina. OObBIKHOBEHHBIE M IECSITUYHBIE IPOOH, POLIEHTHI, 0ECKOHEYHBIE TEPHOANYECKHE TPOOH

1.3 ApudmMeTnuecknii KOpeHb HATYpaIbHOM cTeneHu. [{eficTBrs ¢ apudMeTHIeCKUMU KOPHSIMHU HATyPaJIbHON CTETICHH
1.4 Crenens ¢ nensIM nokasareneM. CTENeHb ¢ palliOHAIBHBIM NToKa3areneM. CBOMCTBA CTENEHN

1.5 CurHyC, KOCHUHYC U TAaHT€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCJIOBOT0 apryMeHTa

1.6 Jlorapudwm yucna. JlecaTtnynbie U HATypaJIbHBIC JOrapUPMbI

JleiicTBuTenpHbIe Ynclia. ApH(QMETHUYECKHUE ONEepaly C JIEHCTBUTENbHBIMUA YnciaMu. [IpuOmmKkEHHbIC BBIYMCIICHUS,

17 MpaBUJjIa OKPYIJICHMs], IPUKUIKA U OLICHKA PE3yJIbTaTa BIYUCICHUI

1.8 [IpeoOpazoBanme BeIpaKCHUI

1.9 KommuiekcHsle uncia

2 YpaBHEHUs U HEPAaBEHCTBA
2.1 I{ensie 1 TpoOHO-paIIMOHATLHBIE YPaBHEHUS
2.2 HppauynoHainbHble ypaBHEHUS
2.3 TpuroHoMeTpruyeckre ypaBHEHUS
24 [TokazarenbHble U TIOrapu(pMUUECKHE YPaBHEHUS
2.5 Ienble 1 1poOHO-pallOHATBHBIE HEPABEHCTBA
2.6 WppannoHaiibHbIe HEPABEHCTBA

2.7 [Toka3zarenpHbIe U JTOTapruPMHUIECKIE HEPABSHCTBA




2.8

TpuroHomeTpruvecKue HEpaBECHCTBA

29 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 Martpuna CUCTEMBI JIMHEWHBIX YpaBHEHUN. OnpeenuTenb MaTpULIbl
3 Oyukimn 1 rpadukn
OyHKIUA, crnocoObl 3amanus (QyHkiuu. ['paduk QyHkmuu. BzammHo oOpatHbie (QyHKIMU. YETHBIE W HEUYETHBIC
31 ¢yukiun. [lepnognueckue GpyHkunn
Ob6nacTh ompeneneHus W MHOXeCTBO 3HaueHW ¢GyHkuuu. Hymu ¢yskmun. IlpomexxyTku 3HAKONOCTOSHCTBA.
32 [TpomexxyTkr MOHOTOHHOCTH (pyHKIMH. MakcuMymbl 1 MUHUMYMBI (hyHKIMH. HanOombiiee 1 HauMeHbIIee 3HaYCHUE
(GYHKIMU Ha TPOMEXKYTKE
CrenenHast QyHKIHUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS #1-Oi
33 CTENEHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKu
3.5 ITokazarenbHas u Jorapudmuueckas QpyHKINU, UX CBOICTBA U rpaduKu
3.6 Touku paspsiBa. AcuMnToTsl rpadukoB ¢GyHkimid. CBoiicTBa GyHKINH, HETPEPBHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs [TOCIIEN0BATENLHOCTEN
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmya CI0KHBIX TPOLIEHTOB
4 Hauana maTremaTndeckoro aHajimsa
4.1 [TpousBoanas dyuxiuu. [Ipon3BoiHbIe 371eMEHTapHBIX QYHKIUN
[TpuMeHeHHe TPOU3BOIHON K UCCIeI0BaHNUIO (DYHKIMI HAa MOHOTOHHOCTB M 9KCTpeMyMbl. Haxox/ieHre HanOoIbIIero u
4.2 HAaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HAa OTPE3KE
43 ITepBoobOpaznas. MuTerpan

MHoxecTBa U JIOTUKa




5.1

MHoOkecTBO, Onepalu HaJl MHOKecTBaMU. [narpammsl Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTuCcTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe M TUIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BPALICHUS
7.5 KoopnnHatel u BEKTOpPbI




YYEBHO-METO/JUYECKOE
OBECNEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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