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MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTh M CTaTHCTUKA» YTIYyOJIEHHOTO YPOBHS
ABJIAETCS MPOJOJDKEHHMEM M PA3BUTUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeHero oliiero oopazoBaHusi. Y4eOHBIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 0OYYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MPEACTaBICHUS OOydyaroluXxcs O METOoAax HCCIEeI0OBaHUs
U3MEHYMBOTO MHpPA, PaA3BUBACTCAd NOHMMAHUE 3HAYUMOCTH U  OOUIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

ConmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEKIY
HAMM Ha B@XHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYkKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPEJCTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIsL  ONHMCaHUS  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYUH,
NOTPENIHOCTE B pa3IWYHbIE POJiIa H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBisieTcss 0a30d JUisi OCBOEHHUSI BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKW B 3HAUYUTEILHON MEpE HUCIOIb3YIOT ammapar
aHann3a OonbIIMX JaHHBIX. LleHTpanbHyl0 4YacTh Y4eOHOro Kypca 3aHUMAET
oOCyXKJeHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIbI,
MMEIOIIIETO0 MaTeMaTHIECKYyI0 (hOpMalIU3aIIHIO.

B cooTBeTCTBMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepOATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB U TEOpUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuajga JJaHHOrO y4eOHOrO Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpPCOB.

Copepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOM JIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpe/iesIeHUd BEpOSTHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYMH. BaXKHYI0 4acTh B 3TOM COAEPKATEIBHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHUAJIBHOTO paclpeneIeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacrnpesiefieHUs MM, aKIEHTUPYIOT BHUMaHHE OOydYaloIIMXCSd Ha ONUCAHUU H
U3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS OKa3aTeIbHOMY U HOPMAJIIBHOMY PacCIpEeICHHSIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXKy CIy4YalHbIMH BEIMYMHAMH W OIHMCAHUE JTOM CBSA3M C IOMOIIBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHusi, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpeieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKMX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep W
ABJIIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAOIIMX Ha y4eOHbIE
CHELIMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3yuyenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHUKa» Ha
yriay0neHHOM ypoBHE oTBoauTcs 68 dacoB: B 10 kmacce — 17 vacoB (0.5 vacoB B
Hezemo), B 11 kimacce — 34 ygaca (1 gac B Hepeno), B 12 kiacce - 17 gacoB (0.5
4acoB B HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B rpade: mukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepinHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEPUMEHTHI (OTBITHI) U CIy4YaiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEpOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI  C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatuu HajJ COOBITUSIMU: TepecedeHue, 00bEeJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTrO
skcniepumenTa. Gopmyna nosHou BeposatHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMAa
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuKd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaitHas  BenunuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactipenenenusa. Onepanuu Haj CIy4YyalHbIMM BEIWYMHAMH. buHapHas ciydaiiHas
BeqnunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBmecTHOE pachnpenesieHHe JIBYyX CiydalHbIXx BenuuuH. He3aBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE€ OXHUJAHUE CIy4YalHOW BEJIWYMHBI
(pacupenenenus). Ilpumepsl  NPUMEHEHUS  MAaTEMAaTUYECKOTO  OKHUJIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdecKoe OXHIAaHUE OWHApHOW cliydaliHOMN
BEJIMYMHBI. MaTeMaTudyeckoe OXKHUJAaHHE€ CYMMbI CIyYallHbIX  BEJIWYHH.
Maremarnueckoe 0XKUJIaHHE F€OMETPUUECKOTO u OMHOMMAIIEHOTO
pacnpeneneHun.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4yalHON BENIMYMHBL. MaTeMaTHYEeCKOe
OXXMJAHHUE TIPOU3BEICHUS M JUCHEPCUS CYMMbBI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacnipenenenusd. Jlucnepcus MW CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeeneHus.



11-12 KJIACCBbI

HepaBenctBo YeOwiméBa. Teopema YUebniméBa. Teopema bepnymnu. 3akoH
OonplIMX  4yucel. BbIOOpouYHBIH  MeTOa  HcclenoBaHuil.  BwribopouHbie
xapakTepucTuku. OIeHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHUAN.

HenpepbiBHbIE ciyyaliHble BelW4YuHBbL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSAITHOCTU pacmpenesicHus. PaBHOMepHOE pachnpelesieHHe W €ro CBOICTBA.
3agauu, IPUBOAAIIME K NTOKA3aTEILHOMY PacIpeACIICHUIO. 3a1auu, PUBOIAIINE K
HOPMAaJIbHOMY pacIpeeneHuIo. OyHKIHS IJIOTHOCTH BEPOSITHOCTHU
MOKa3aTeIbHOTO pacnpeeneHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHus. OyHKIUS MIIOTHOCTH U CBOKMCTBA HOPMAJIBHOT'O PACIIPEACIICHHUS.

[TocnenoBarenbHOCT  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHTt auHEeRHOM
koppesmsiuud. CoBMECTHblE  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpPOUYHBII
kodduieHT xoppensiuu. Paznuyne MexIy JWHEWHOW CBA3BI0O U MPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, [ICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3iu4yHbIX BUIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit npodeccuu U peasn30BbIBATh COOCTBEHHBbIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTUYEeCKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAY MOHATUIMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKaALUH,
OCHOBaHUS /J1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh,  (opmMynupoBaTh U  NPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHUS] 3aKOHOMEPHOCTENU U IPOTUBOPEYUH;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMK ¢ y4€ToM
CaMOCTOATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KAaK MCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbIABUIATH
IIPENATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIATH A€(UUNTHI UHPOpPMALMHU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HaAEKHOCTD uHbopMauu () CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpaXkaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUH.



PerynsiTuBHbIe YHHBeEpCAJbHbIE YUeOHbIE TelCTBUS

Camoopranusanus:

COCTABJISITH IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCHMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX MMPOIECCOB, UX PE3YyIbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYeCKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEUICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUUUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW U WHAUBUAYAJIHHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NEeATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpenesiaTh
BUJIbI pabOT, JOTrOBapuBaThCs, OOCYX JaTh MPOIECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO CBOETO BKJAjJa B OOIIMHA MPOAYKT MO KPHUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Lenb, ITUKI, JIEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIY4aTHOTO
AKCIIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: CIYYalHBIA OKCIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MCXO/)
CIIy4dalHOTO  ONbITa, HAaXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH;HAXOAUTh U (HOPMYIUPOBAThH
COOBITHS:  TepeceucHre, OObCAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
MPOTUBOMOJIOKHOE JJAHHOMY, MCIIOJb30BaTh JUarpaMMbl Jijepa, KOOpAUHATHYIO



OPSIMYIO JUJIsl PELIEHUs 3a]1a, MOJIb30BaThCsl (OPMYIION CII0KEHHUS BEPOSTHOCTEH
JUISL BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITHIA;

ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTh,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIyYaHOTO HKCIIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTU COOBITHM C TIOMOIIBIO TpaBUja YMHOXXEHHS, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (POPMYNy TMOJHOW BEPOSITHOCTH, (OPMYIY
baiieca npu pemieHuu 3a1ad, ONpeaesTh He3aBUCUMOCTh COOBITHI O opmyTie u
10 OpraHU3alUU CIYYaiTHOTO SKCIEPUMEHTA;

NPUMEHSTh M3yYCHHbIE KOMOWHATOPHBIE (OPMYJBI JJISi TMEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/lady 110 TEOPUU BEPOSITHOCTEW;CBOOOAHO ONEPUPOBATH MOHATHUAMH: OMHAPHBIN
CIly4ailHbIi ONBIT (MCHBITAHHUE), YCIIEX M HEyJauya, HE3aBHCHMbIC HWCIBITAHMS,
cepusi UCIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHI: B CEpUM MCIBITAHUM 10
IIEPBOT0 YCIIEXa, B CEPUM HUCHBITAHWM bepHy/uM, B OIBITE, CBA3aHHOM CO
CIy4yallHbIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieicHus, OuHapHas CciydailHas BeJIUYWHA,
reoMeTpUYECKOe, ONHOMUAIILHOE paclpe/iesiCHUE;

OIEpUPOBAaTh MOHATUSMH: COBMECTHOE pACIPENCIICHUE JBYX CIIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENEICHUS ABYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIICHUS KaXXIO0M BEIWYUHBI, OIPEACICHUS
HE3aBUCUMOCTH  CIy4YallHbIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  MOHSATUEM
MaTEMaTUYECKOTO OKUJAHUS CIIyYaitHONW BEIMYMHBI (pacipeneseHus), IPUMEHSTh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHUU 3a7a4, BBIYUCIATH
MaTEMaTUYECKOEe 0KUJIaHne OMHOMHAIBHOTO U TEOMETPUUYECKOTO pacipeieIeHul;

CBOOOJHO OIEpPUPOBATH MOHATUSAMHU: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIYYAaWHOW BEJIMYUHBI
(pactpenenenys) Npy pPElIEHUU 33a7ad, BBIYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeeIeHU .

K konity 11-12 kiaccoB 00ydaronuics HayqYnuTCs:

BBIYHCIIATh BHIOOPOYHBIE XapAaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTHM JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh H3YYEHHBIMU PACIPEACIICHUSIMY;

OPUBOAUTH  TMpPUMEPHl  3ajay, MNPUBOAIIMX K  [OKa3aTeJIbHOMY
pacnpeneNeHuro, 3ajxad, MPUBOJAIIMX K HOPMAJIbHOMY pPacHpeleeHUIO.
OmnepupoBaTh NOHATUAMH: (DYHKLUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTENIbHOTO
pacnpezeneHusi, GyHKIUS TIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacHpeeIeHus,
(GyHKUHS TNIOTHOCTU U CBOMCTBA HOPMAJIBHOTO pacipeieNieHus;



ONpenensaTh  KO3(PPUIMEHT  JTUHEWHOM  KOppEeslUH,  BBHIOOPOUYHBIN
KO3 GUIUEHT KOPPETISAIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnsie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
DneMeHTHI Teopuu rpados 3 https://m.edsoo.ru/Y6UOW6020
Cny4JaiiHpIe OIBITHI, CIIyYalHEIC COOBITHS
i }i 3 https://m.edsoo0.ru/Y5SOE1D2T
Y BEPOSITHOCTH COOBITUIA
Ornepanuy HaJ MHOKECTBAMH H
coOpITHaMH. CIIOKEHHE U YMHOXKCHHE
N y 5 https://m.edsoo.ru/Q4WOFOH3I
BEPOSITHOCTEH. Y CIIOBHASI BEPOSITHOCTD.
He3zaBrucumbie coOOBITHS
DneMeHTbl KOMOMHATOPUKH 1 https://m.edsoo.ru/K3KOW7A8A
O0o0011IeHEe U CHCTEMATH3aLKs 3HAHUI https://m.edsoo0.ru/O1VIB5L1Z
OBIIEE KOJIMYECTBO YACOB I10 17 | 0

[NPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoannbie IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUN.
1 Ucnbiranus bepuynnu. CiyyaliHbii 5 https://m.edsoo.ru/X2S9C2W70
BBIOOD M3 KOHEYHOU COBOKYITHOCTH
2 Crny4aifHble BEIMYUHBI M paclpeIe/ICHUs 14 1 https://m.edsoo.ru/G2A3V7W2L
3 3aKoH OOJNBIINX YHCET 5 https://m.edsoo.ru/KOY 1B6R30O
4 DJIEMEHTHI MAaTEMAaTUYECKON CTATUCTUKU https://m.edsoo.ru/HSLEHSR6R
HenpepbiBHbBIE CiyyaliHbIE BEIMUUHbI
5 (pactipeenienusi), oka3aTesIbHOE U 4 https://m.edsoo.ru/LOMIH3L.9E
HOPMAaJIbHOE paclpeaeICHUs
OBUIEE KOJIMYECTBO YACOB I10 34 | 0

I[TPOTPAMME




12 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Konrtpoasnbie Ilpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pacnpenenenue [lyaccona 2 https://m.edsoo.ru/X7U8Z3HIP
2 CBs13bp MeX1y Cllyd4aliHBIMHM BEJTMYMHAMHU https://m.edsoo.ru/L2S3Z3Y8R
3 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 9 1 https://m.eds00.ru/O1VIB5L1Z
OBUIEE KOJIMYECTBO YACOB I10 17 | 0
[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne i/

Tema ypoka

I'pad, cBs3HbIi Tpad,
MPEJICTaBICHHE 3a/1a4H C
MOMOIIBIO Tpada

Crenenb (BaJIGHTHOCTD)
BepiuuHsl. [1yTh B rpade. Lenu u
LUKJIIBI

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/V3J1B7VSS

https://m.edsoo.ru/S6N2K9X2S

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

https://m.edsoo.ru/I6G9DSE3Y

Ciy4aiiHble SKCIIEpUMEHTbI
(OTBITHI) U CITy4aiHbIE COOBITHS.
DIleMEeHTapHbIE COOBITHS
(ucxonpl)

BeposiTHOCTE city4aitHOTO
coObITHsl. BeposiTHOCTH cOOBITHI
B OIBITaX C PAaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

BeposiTHOCTE city4aitHOTO
coObITHsI. BeposiTHOCTH cOOBITHI
B OIIBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMUA COOBITUSIMHU

[Tepeceuenue, oObeTUHEHNE
MHOECTB U COOBITHH,

https://m.edsoo.ru/G1U6A2NSA

https://m.edsoo.ru/FOU4P4B 1K

https://m.edsoo.ru/L6E6F5L7H

https://m.edsoo.ru/ISW6I6B1S




IIPOTUBOIMOJIOKHBIE COOBITHS.
dopmyiia CIIOKEHUS
BEPOSATHOCTEM

VYcnoBHas BEPOATHOCTD.

[NPOT'PAMME

8 YMHOKEHUE BEPOSTHOCTEH. 1 https://m.edsoo.ru/X0C1P1V2X
dopmyiia yCIOBHOU BEPOSITHOCTH
VYcnoBHas BEPOSTHOCTD.

9 YMHOXEHUE BEPOSITHOCTEN. 1 https://m.edsoo.ru/USK2S2F4N
dopmyiia yCcI0BHONU BEPOATHOCTH

10 ®opmysa NOJTHONW BEPOATHOCTH 1 https://m.edsoo.ru/F1CSY6Z9G
®opmyna baiieca. HezaBucumele

11 1 https://m.edsoo.ru/X7D9L8Q6E
COOBITHS
Komb6unaTtopHoe npasuiio

12 ymHOxeHus. [lepecranoBku u 1 https://m.edsoo.ru/USJ6W6H41
(dakTopuan
Yucno coueranuii. TpeyroibHUK

13 1 https://m.edsoo.ru/Q3I0L709R
[Tackans

14 ®opmyna 6uHoma HeroToHa 1 https://m.edsoo.ru/A3UOK8L7H
KonTponbnas padora Nel:

15 "I"'padsl, BeposTHOCTH, 1 https://m.edso0o.ru/GOG7G7HON
MHOX€eCTBa, KOMOMHAaTOpUKa"
O00011eHNEe U CUCTEMATU3ALIS

16 . 1 https://m.edsoo.ru/O1V9B5SL1Z
3HaHUU
O06o0011eHNEe U cUCTeMAaTU3aIs

17 . 1 https://m.edsoo.ru/P7J7N0Q90Q
3HaHUHI

OBIIEE KOJIMYECTBO YACOB I10 17




11 KJIACC

Ne i/

Tema ypoka

bunapHblii ciydailHbIi ONBIT
(ucmpITaHKE), yCIeX U Heymava.
HesaBucumeble ucneiranus. Cepust
HE3aBHCHMBIX UCIIBITAHUN 10
MEePBOTO ycrexa

Cepust HE3aBUCUMBIX MCIBITAHUM
710 TIEPBOTO ycrexa

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe NG poBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/E3A9BOL6K

https://m.edsoo.ru/Z1TSW5K8S

Cepust HE3aBUCUMBIX HCIIBITAHUM
bepnymm

https://m.edsoo.ru/E9BOO7Y6U

CayyaiiHplif BBIOOp U3 KOHEUHOM
COBOKYITHOCTHU

[IpakTuueckas pabota c
WCIOJIb30BaHNUEM DIIEKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/W7F402061

https://m.edsoo.ru/T6C2U6YIW

CrydaiiHasi BeJIMUUHA.
Pacnipenenenue BepoATHOCTEN.
Juarpamma pacrpeneseHus

https://m.edsoo.ru/R2H4Q8J4B

Onepanuu Haja CIy4aiHBIMU
BennuuHaMu. [Tpumepst
pacnpenenennil. bunapnas
Cly4aiiHasi BeJIMYMHA

https://m.edsoo.ru/X3P9S2J2H

I'eomerprueckoe pacnpenencHue.
bunomMuaneHOe pacnpeneneHne

https://m.edsoo.ru/N2C3Y1E2C




10.

11.

12.

Matematuueckoe OxKHIaHue
CIIy4aiiHOM BEJIUYUHBI.
CoBMecTHOE pacIpeiesieHUe IByX
CIIy4YailHbIX BEJIMYHH

HeszaBucumpblie cnydaiinbie
BennuuHbl. CBOMCTBA
MaTeMaTUYeCKOro OXKUIaHUSI.
MareMatuueckoe 0KuIaHue
OMHAPHON CITy4ailHOW BEITMYMHBI

Marematnueckoe 0XuaaHue
T€OMETPUYECKOTO
OMHOMMAJIBHOTO pacrpeieIeHUi

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/P6A6I2G9A

https://m.edsoo.ru/U4M5Z5Q2U

https://m.edsoo.ru/I3H9Q4N3G

https://m.edsoo.ru/W4E4Z7C0Y

13.

14.

15.

16.

Jucnepcus OuHapHOU CitydaiiHON
BennurHbl. CBOMCTBA JUCTIEpCUU

MaremaTtudeckoe OXHAaHUC
MMPOU3BCACHUSA U JUCIICPCUA
CYMMBI HC3aBUCHUMBIX cnyqaﬁme
BEJINYNH

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJHUII

Jlucniepcus 1 cTaHIapTHOE
OTKJIOHEHHE T€OMETPHUIECKOTO
pacnpenenenus. . [Ipaktudeckas
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOIHUI

https://m.edsoo.ru/FOWOA6K7K

https://m.edsoo.ru/V8L9X3Y6B

https://m.edsoo.ru/HOR0Q2C9G

https://m.edsoo.ru/P6RSN1L7H




17.

18.

19.

O0001IeHrEe U cCUCTEMaTU3 AU
3HAaHUU

Kontponbnas padora No2:
"UcneiTanusa bepuymiu.
Cityyalinble BEJIMYUHBI U
pacnpeneneHus”

Hepasenctso YebbImena.

Teopema YeObrmera. Teopema
bepnymnu. 3akoH GONBIINX YHCET

https://m.edsoo.ru/H3S3S6V4N

https://m.edsoo.ru/B6L4P9R0OT

https://m.edsoo.ru/V2X1D2T9F

20.

HepasencrBo YeOblmiena.
Teopema YeOnieBa. Teopema
beprymu. 3akoH GOIBIINX YUCENT

https://m.edsoo.ru/X1Z1P001D

21.

22.

23.

HepasencrBo YeOblmiena.
Teopema YeOnieBa. Teopema
bepnymu. 3akoH GOIBIINX YUCENT

Br16opounslii MeTox
UCCIIEI0BAHUMN
[IpakTuueckas pabora c

MCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJINILL

https://m.edsoo.ru/T5S8POR4E

https://m.edsoo.ru/N7R2WI1T9F

https://m.edsoo.ru/K4B7U4E2V

24.

I'enepanbHast COBOKYITHOCTb U
cilydaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapaktepuctukamu. OneHka
CpPEIIHETO U TUCTIEPCUH
reHepaJIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHK

https://m.edsoo.ru/L6F3S9X6Y




25.

['enepanbHas COBOKYIHOCTD U
ciryyaiiHas BbIOOpKa. 3HAKOMCTBO
C BBIOOPOUHBIMU
xapakrepuctukamu. O1eHKa
CPEIHETO U JUCIEpCUn
reHepalbHON COBOKYITHOCTHU C
MTOMOIIbIO BEIOOPOUHBIX
XapaKTePUCTHK

https://m.edsoo.ru/P2E4J5J51

26.

OneHuBaHue BEpOSTHOCTEN
COOBITHI 11O BEIOOpPKE

https://m.edsoo.ru/H4R4D5R7C

27.

28.

29.

30.

Cratuctuyeckas runoresa.
[IpoBepka IpOCTEUIINX THIIOTES C
ITIOMOILIbIO CBOMCTB N3y4YEHHBIX
pacrpeeneHuin

CrartucTrudeckas TMIIOTE3a.
[IpoBepka mpoCTEHIIIUX TUIIOTES C
MMOMOIIBIO CBOMCTB U3YyYEHHBIX
pacrnpeneneHui

[IpakTuueckas pabota c
WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJIAILL

IIpuMeps! HEpepBIBHBIX
Clly4alHbIX BelnyuH. OyHKIuUA
IIJIOTHOCTU BEPOSITHOCTH

https://m.edsoo.ru/G2E5V2M 1]

https://m.edsoo.ru/H6YOU1D20

https://m.edsoo.ru/R8L4I12U5X

https://m.edsoo.ru/LOM2F6S7V

31.

PaBHOMEpHOE pactipeneneHue.
[Ipumeps! 3a1a4, TPUBOASIINX K
[OKa3aTeIbHOMY H K
HOPMaJIbHOMY PacIpeaeICHUSIM

https://m.edsoo.ru/DOT9T5N9J

32.

@yHKIUA TIOTHOCTH

https://m.edsoo.ru/X9C3IM2F6U




33.

BEPOSTHOCTH MOKA3aTEIHLHOTO
pacripeneneHus

OyHKIMS TIIOTHOCTH
BEPOATHOCTH HOPMAJILHOTO
pacnpezeneHus

https://m.edsoo.ru/JOI4P3Z3F

34.

[IpakTruyeckas pabora c
UCII0JIb30BAHUEM DIICKTPOHHBIX
TalJIuI

https://m.edsoo.ru/W3CINILEW

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

12 KJIACC

Ne i/

Tema ypoka

ITocnemoBaTeIbHOCTEL OTUMHOYHBIX
He3aBHCHUMBIX coObITHI. [Tprmep
3a/1a4u, TPUBOJSILEH K
pacnpenenenuto [lyaccona

Koaun4yecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.eds0o0.ru/O6M70Q2S2Y

KoBapnanus nByx ciryqailHbeIX
BennuuH. KoapunueHt
KOppEIALUU

https://m.edsoo.ru/Q3W3K7F9T

CoBMecTHBIC HAOMIOJCHUS IBYX
BEJINYHUH

Bri6opounsiii k03 duriment
KOppesuun

https://m.edsoo.ru/A7TF7TM6B2H

https://m.edso0o.ru/J2S8RE8POI




Paznuuue Mexny TMHEHHOM
CBA3BIO U MPUUUHHO-
CIICJICTBEHHOH CBSA3BLIO

Jluueitnas perpeccust

https://m.edsoo.ru/B1D2Y7J0H

https://m.edsoo.ru/I3MS5TI9R3G

[IpakTuyeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabIHI

https://m.edsoo.ru/V6J4X4E77Z

10.

[IpencraBnenue qaHHbBIX C
MTOMOIIIBIO TAOJIHII U IUarpamMM,
orucaTebHas CTATUCTHKA

OnBITHI ¢ PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUAMU
Brrunciienue BeposTHOCTEN
COOBITUH C IPUMEHEHUEM POpMYIT

https://m.eds00.ru/G6Q0B2A4]

https://m.edsoo.ru/X9Z3D0X3E

https://m.edsoo.ru/B1U9V9I0Q3X

11.

Brrunciienne BeposTHOCTEN
COOBITUH C IPUMEHEHUEM
rpaUyecKuX METO/I0B:
KOOpJMHATHAsI psiMasi, 1epeBo,
auarpamma Oiiepa

https://m.edsoo.ru/BSEQOT6R2S

12.

13.

14.

CrnydaiiHble BETUYUHBI U
pacnpeeneHus
MaremMaTHuecKoe 0KU1aHue
CIIy4alHOM BEJIMYHUHBI
KonTponbHas pabora:
"BeposiTHOCTB M cTatucThka"

https://m.edsoo.ru/J2ZHO9H7Y5Q

https://m.edsoo.ru/G9Y6S0M4D

https://m.edsoo.ru/S1Q7E6P9H

15.

Brrunciienue BepossTHOCTEM
COOBITUH ¢ IPUMEHEHUEM (opMyIT
U rpaduYeCcCKUX METOJI0B

https://m.edsoo.ru/M2N6R3J0Q




16.

17.

Brruncienue BeposTHOCTEM
COOBITHH ¢ IpUMEHEHHnEM (GopMyIT
U TpaduUeCcKX METOI0B
CityyaliHble BEJIMYUHBI U

pacmpenenenus. MareMaTuueckoe
OXKMJaHUE CIyYailHON BEJIMUUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/U7M302A4Y

https://m.edsoo.ru/I2X0D4U4L




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

TeOpI/Ifl BepOﬂTHOCTefI N CTaTUCTHKA

6.1

6.2

6.3

6.4

UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBI

OnepupoBaTb  NOHATUAMHU:  CcpefAHee  apudmeTrnyeckoe, MeIuaHa,
HauOoJIbIlIee, HAaMMEHbIIee 3HAUeHHE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX

OnepupoBaTh NOHATUSMU: CIIYHYalHBIM SKCIIEPUMEHT (ONBIT) U CllydyaliHOE
COOBITHE, 3JIEMEHTAapHOE COOBITHE (2JIEMEHTapHBIH MCXOM) CIy4alHOro
OMbITA; HAXOAWUTh BEPOSTHOCTM B ONBITaX C PABHOBO3MOXHBIMU
CJly4yaliHBIMU COOBITHSIMU, HAXOJIUTh U CPABHUBATh BEPOSITHOCTU COOBITHI B
U3YyUYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX

Haxomute u QopmynupoBaTh cOOBITHS: TiepecedyeHUue U OOBEITUHEHHE
JaHHBIX COOBITUH, COOBITHE, TPOTHUBONOIOXHOE JTaHHOMY COOBITHIO;
HOJIb30BAThCs AMarpaMMaMy Diiepa 1 GopMyIIoil cloKeHHs BEpOSATHOCTEH
NP PEIICHNH 3a/1a4

6.5

OHGpI/IpOBaTI) IMOHATHUAMM: YCIIOBHAA BEPOATHOCTH, HC3aBUCUMBIC CO6I)ITI/I$I;
HaxXOJUuThb BCPOATHOCTHU C IOMONIBIO IMpaBHJIa YMHOXCHH, C IMOMOIIBIO
JACpeCBa cnyqaﬁHoro OIIbITa

6.6

6.7

6.8

[TprMeHsITh KOMOMHATOPHOE IIPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4

OnepupoBaTh NMOHATUAMU: HCIBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEPHS
UCTIBITAHUH, YCIIeX U Hey/Aaya,; HaXOAMTh BEPOSITHOCTU COOBITHH B cepuu
HE3aBUCUMBIX MCIBITAHUHM J10 IEPBOI0O YCIIEXa, HAXOAWUTh BEPOATHOCTHU
coObITHI B cepuu uctbiTanuii bepuynnu

OHGpHpOBaTB IIOHATHAMM cnyqaﬁHa;I BCIIMYHHA, pacnpeaciiCcHue
BepOHTHOCTCﬁ, AuarpaMma pacrupeCaciaCcHuA

11-12 KJIACCBI

Kon
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
5 Teopurs BEpOATHOCTEN U CTATHCTHKA
5.1 CpaBHMBaTh  BEPOATHOCTHM  3HAYEHWH  CIy4allHOM  BEJTWYUHBINO
’ pacnpeaesIeHUI0 NIK ¢ TOMOUIbIO AMAarpaMM
59 OnepupoBaTb MOHATHEM MaT€MAaTUYECKOTO  OXHUJAHUS, MPHUBOJIUTH

MNPpUMEPBI TOI'0, KaK IMPUMCHACTCA MATCMATUUYCCKOC OKHUIAAHHC CJ'Iy‘-IB.ﬁHOfI



BCJINYHHBI, HaxoauThb MAaTEMATUYCCKOC OXHNIAaHUC

pacrpeeieHIIo

10

JTAaHHOMY

5.3
54

Hmets npencraBieHue 0 3aK0OHE OOJIBIINX YUCET

NmeTtn MMPEACTABICHHUEC O HOpMaJIbHOM paclpEACICHUN



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
Kox
6 Teopust BEpOATHOCTEHN U CTATUCTHKA
[IpencraBienue TaHHBIX C MOMOLIBIO Tabuull U quarpamm. CpenHee apupmeTHIecKoe,
6.1 MeJraHa, HauOOoJbIlIee U HAMMEHBIIIEE 3HAYCHHMSI, pa3Max, JUCIIEPCHsI U CTaHIIaPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
6.2 (ucxonpl). BeposiTHOCTh ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
' coObITuii. Ciy4aifHblE OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B OIBITAXC PABHOBO3MOYKHBIMH 3JIEMCHTAPHBIMUA COOBITHSIMU
6.3 Onepauuu Haa COOBITHSIMH: TepecedeHue, OOBEAMHEHHE, MPOTHBOIIOIOKHbBIE
' coObItus. uarpammsl Diinepa. opmyrna ciaoKeHus: BEpOosSsTHOCTEN
6.4 VcnoBHass  BEpOSATHOCTb.  YMHOXEHHE  BEpOSATHOCTEH. JlepeBO  Cily4ailHOro
' skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. He3aBucuMbie COOBITHS
6.5 KombOunaropunoe mnpaBuno ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. @opmyna ounoma HeroToHa
bunapHblli ciydaliHbIii ONBIT (MCHBITAHHE), ycleX U Heygadya. HesaBucumbie
6.6 ucnbiTanuss. Cepusi HE3aBUCUMBIX HUCHOBITaHUM A0 1epBoro ycnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHymn
6.7 CnyuaitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacmpeneneHus.

HpI/IMepLI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMETPUUCCKOCU OMHOMHAIIEHOE

11-12 KJIACCBI

Kon

5.1

5.2

5.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HucnoBble XapaKTEPUCTUKHU CIIyYalHBIX BEIMYMH: MAaTEMaTHYECKOE OXXKUIAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKJIOHEHHE. [Ipumepsl nmpuMeHeHHsT MaTeMaTHYeCKOro
OXKHMJAaHUs, B TOM YHCIE B 3aJa4yaX M3 MOBCEIHEBHOM XU3HU. MaremaTtnueckoe
OKMJIaHWE OWMHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4ecKoe OKHUJIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTn4ecKoe OKHUJaHNE U TUCIIEPCHs T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH

3akoH OOJIBIIMX YHMCENl M €ro pojib B Hayke, MpHUpoje U olmiecTBe. BriOOpOUHBIit
METOJ UCCIIEJOBAaHUN

[IpuMepsl  HENpepbIBHBIX  CiIy4allHbIX BeJWYnH. [loHATHE O  IUIOTHOCTH
pacnpezeneHus. 3aaauu, NPpUBOAAIINE K HOPMAIbHOMY pacnpeaeneHuto. [lonsatue o
HOPMAaJILHOM pacIpeieeHun



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeHero 0011ero
TpeOoBaHUSA o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCTB, aNTOPUTMAMU pELICHUs 3ajad;
yMmeHue (GOopMyIHpOBaTH W OINEPUPOBATH TMOHATHIAMH: OIpEACIICHHUE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, INPHU3HAK, J10KAa3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOEe M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS NP PELICHUU 3ajiay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJAECHUN; yMEHHE  OINEepUpPOBaATh
HNOHATUSIMH: MHOXECTBO, IOJAMHOXKECTBO, ONEpald HaJ] MHOXECTBAMHU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar A
OIKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
YHClie U3 IPYIuX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, Ipad HA MIIOCKOCTH; YMEHHUE 331aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIIOCOOAMM; UCIOIb30BaTh Tpadbl MpU

pCeUICHUHA 3a1a4

YMeHue onepupoBaTh NOHATHSIMM: HATypaJbHOE YHUCIO, LEJIO€ YHUCIIO,
CTENEHb C LEeJBIM MTOKa3aTesIeM, KOPEHb HATYpaJbHOM CTENEHU, CTETIEHD C
palMOHaIbHBIM II0KA3aTEJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm uwucia, CHHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOIO YHCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JeNuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkiauaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAYEHUH 1 peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpasoBaHus APOOHO-
palOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSAMHU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass MpPOrpeccusi, TreoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIE€OMETpUYECKass IPOrpeccus;




YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpMYJ; YMEHHE ONEepUPOBATh MOHIATUAMHU: KOMILICKCHOE
YHUCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedOpauueckas); YMeETb
POU3BOUTH apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOUTH IPUMEPHI MCII0JIb30BaHUsI KOMIUIEKCHBIX YMCEN; OIEpUPOBaTh
HNOHATUAMM:  MaTpuua 2x2  u  3X3, ompeaenuTesb  MaTpHILbI,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIIUTEIA

VYMeHue onepupoBaTh IOHATUSAMHU: pPALUOHAIbHbIE, WpPPAlMOHAJIBHBIE,
NoKa3aTebHbIC, CTENEHHBIE, JIOTapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YpaBHEHMsI U HEPAaBEHCTBA, HUX CHUCTEMbl, YMEHHE OIEpPUPOBAThH
HNOHSTUSIMM: TOXJAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEpaBEHCTBO, CHUCTEMa YPAaBHEHUI M HEPaBEHCTB, pPaBHOCHUIBHOCTb
YpaBHEHUH, HEPAaBEHCTB U CHCTEM; YMEHHME peulaTb YpaBHEHUS,
HEpaBEHCTBA M CHUCTEMbl C IIOMOIIBIO DPA3JIUYHBIX NPUEMOB; peIlaTh
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBl C [ApaMETPOM; IPUMEHSATh
YpaBHEHMsI, HEPABEHCTBA, MX CUCTEMbI AJS PELICHUS MaTeMaTUYeCKHX

3a[a4 ¥ 3a/1a4 U3 Pa3IMYHbBIX 00JIacTe HAYKH U PEATbHOM KU3HH

YMeHue omepupoBaTh HOHATHSAMH: (DYHKIHS, YETHOCTH (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIHH, HauOoJbllee M HAauMEHbIIEEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI rpaduka
¢GyHKIMM, TepBas U BTOpas MPOU3BOAHAS (YHKIIMHM, T€OMETPUUYECKUM U
¢u3uyeckuif  CMBICH TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
UHTETpaJl; YMEHUE HaXOAUTh ACHUMNTOTHl rpaguka (QyHKUHH; yMEHHE
BBIUNCIIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMK (DYHKUMN, HAXOOUTh YpaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh MPOM3BOJHBIC 3JEMEHTApHBIX (YHKIIMIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJIHYIO JJISi HCCIENOBAHMUS (PYHKIIMA,
HaXO/JUTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIMNA; CTPOUTH
rpadukd MHOTOUYJIEHOB C HMCIOJB30BaHHWEM aIfmapara MaTeMaTHYecKOro
aHaJINM3a; MPUMEHATh TMPOU3BOAHYIO Uil HAXOXKACHMUS HAWIydLIEro
pelIeHuss B MPUKIAIHBIX, B TOM YHCIE COLHAJIbHO-D)KOHOMHUYECKUX M
¢u3mUeckux 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYpP C MOMOIIBIO

HHTCrpaga; HNpUBOAWUTL MNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C




MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk QyHKIMU, oOpaTHas QYHKIUS,
KOMIO3UIMS (DYHKIMHA, JWHEHHas (QYHKUUSA, KBaapaTU4Has (QYHKIUS,
pauuoHanbHass (QYHKIUS, CTENEeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢yHkuuu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIWH, MOKa3zaTelbHas H
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIU,
UCIMOJIb30BaTh Tpa(UKK Uil U3y4eHMs MPOLECCOB M 3aBHUCUMOCTEH, NpH
peLIeHNH 33734 W3 JAPYIHX Y4eOHBIX NMPEAMETOB W 3a/1ady U3 peallbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Y BEJINYMHAMU;
UCITIOJIb30BaTh CBOMCTBA M Tpapuku (PYHKIUH [UId pelieHus ypaBHEHHUH,
HEpaBEHCTB U 3aJad C [apaMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JAacCTH yNpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a1a4dd, HUCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyIbTAaTOB, YMEHHE MOJEIUPOBAThH
peajbHble CUTyallUd Ha S3bIKE MAaTE€MAaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeauaHa,
HauOoJIbIllee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMalKIo, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJBHBIX IIPOLIECCOB U SIBICHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabaMIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TrpapuuecKux
METO/IOB M AJIEKTPOHHBIX CPECTB; rpaMuecKu HCCIe0BaTh COBMECTHbIE
HaOJI0IEHNUS C TOMOIIBIO JMAarpaMM pacCeUBaHUs U JMHEHHON perpeccun
YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUecKUX METOJO0B; NPUMEHSThH
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(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSTHOCTH, Gopmyny bepHymnn, komMmOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydailHas BEJIMYMHA, pAaCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXKUAAaHUE, UCIEPCUsl M CTaHAApTHOE OTKIOHCHHE
ClyuallHOW  BENWYMHBI, (QYHKIMMA  pAcCHpeleNieHuss U IUIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACIpE/IeICHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN s pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIIC/IOBAaHM; yMEHHE TPHUBOJUTH MPUMEPbl TPOSBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TOHATUSAMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHUHU,
YUCJIIO  TNEpPeCTaHOBOK; OuHOM  HploTOHa; yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKTBl U PACCYKACHUS U PEIICHUs 3a7ad; OLCHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMMU: TOYKa, MpsAMas, I[IOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMUYHUHA yIia, IJIOCKUN Yo, JBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIKECS MPSAMbIC, NapaJUIEIbHOCTh U
NEePHEHANKYJISIPHOCTh TPSMBIX U IUIOCKOCTEH, yrol MEXAy MpsSMbIMU,
YroJl MEXAY MNpSIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMU,
pacCTOSHUE OT TOYKM N0 IUIOCKOCTH, PAaCCTOSHUE MEXKIAY MPSIMBbIMU,
pacCcTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HCHOJIb30BaTh MPHU PEUICHUH
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IJIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mmepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJENN C IIOMOLIBI0 TE€OMETPUYECKUX IIOHSATUH U BEJIUYMH, PEILIATh

CBS3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOWAAb (QUIYpHI, 00BEM (UTYpHI,
MHOTOTPaHHMK, MPABUJIbHBI MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHyca, LWIMHApA, O0BEM KyOa,
IPSIMOYTOJIBHOTO  NapajUle/IeNuIena, MUpPaMHUAbl, NPU3MBI, LWINHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMIUHAPA,
NapajuleJIbHblE OCHM WJIM OCHOBAaHHIO, CEYEHHME Iapa, IJIOCKOCTH,

Kacaromasicss cepbl, IWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CeueHue
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MHOTOTPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYpHI M HOBEPXHOCTH
BpAICHUs, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CaAMOCTOSATEIHHO
(dbopMynHupoBaTh onpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WU
OlpoBepraTh MWX; YMEHHE MPOBOAUTH KiIaccuukanuioo ¢GuUryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSAMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH W B HPOCTPAHCTBE,
IOBOPOT, TMpeoOpazoBaHHe M0A00us, TMON00HBIE (UTYpPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUTYpHI, B TOM YHUCIE B NPHPOC,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPUIECKHE OTHOIICHUS TIPH
peUIeHUH 3ajady; HaXxOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
I0Iaab, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HW, YMEHHUE BBIUYUCISATH TC€OMETPHYECKUE BEITMYMHBI
(MHa, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b HOBEPXHOCTU
MUPaMUJIbI, TPU3MBI, KOHYCa, MWIMHIPA, IUIOMaab cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ NapajUIeNieNUIea, MUPAMUIbBL, NPU3MBIL, LIHHIPA,

KOHYCa, II1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP

VYmenne ONCpHUpOBaATh NOHATUAMMU: MPAMOYTOJbHAA CUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKEHHWE BeKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIY
BCKTOpaMHU; YMCHHUC HCIIOJb30BaTh BeKTOpHI)IfI n KOOpJII/IHﬂTHBIﬁ MECTOL

AJId pCHICHUA TCOMCTPHUICCKUX 3a1aY U 3aJla4 JpYTHUX y"le6HbIX mpeaAMCTOB
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YMeHne BeIOMpATh MOAXOASIINN METOJT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMUMOCTH MAaTEMAaTHKH B H3YUYEHUU TNPUPOJHBIX M OOIIECTBEHHBIX
MPOLECCOB U SIBICHUN; yMEHHE pACIO3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUYECKUX

OTKPBITHIA POCCUICKON U MUPOBOM MaT€MaTHYECKOW HayKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna v BBIYKCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YUCel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE TPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTerneHu. JleficTBus ¢ apudMeTHIecCKUuMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHbIM Moka3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI
JeiictBuTtenpHble uncna. ApudMmeTuyeckue onepanuMu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHUS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoOpa3oBaHue BbIpaKEHUH
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Hensle 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKue HEpaBEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIb]
3 OyHKIHH U TpaduKu
3.1 Oynkus, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3anmuo oOpaTHbIE




¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI

Ob6nacte ompezaeneHuss U MHOXKECTBO 3HaueHui ¢Qynkuuu. Hymm dyHkum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.

32 MakcumMymMbl U MHUHUMYMBI (QyHKUuMu. HaunOonbinee W HauMeHblIee 3HAYCHHE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
. rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-OW CTENIEHU
3.4 Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U rpaduKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKINH, KX CBOMCTBA U Ipaduku
16 Toukm paspeiBa. Acumntotel rpadukoB (ynkiuii. CBoiictBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opMyina CI0KHBIX POLIEHTOB
4 Hayana maTemarnueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QyHKIMU Ha
oTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoecTBO, Onepaluy Haji MHOKecTBaMU. J[narpamMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpallCHUS
7.5 KoopaunaTsl 1 BEKTOPBI
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