INPABUTEJIBCTBO CAHKT-IIETEPBYPT'A
KOMUTET I1IO OBPA3OBAHUIO
AJIMUHHACTPALIAA TPUMOPCKOI'O PAMOHA CAHKT-IETEPBYPTA
I'ocynapcrBenHoe 6101:keTHOE 001Ie00pa30BaTe/IbHOE YUPeKIeHHe CPeIHsAs
o0meodpa3zoBarebHas mkoya Ne 618
IIpumopckoro paitona Cankr-Ilerepoypra

MMPUHAT YTBEPXJIEH

[lenarornueckumM cCoOBETOM [Tpukazom ['bOY mikona Ne 618

I'BOY mikosnbr Ne 618 [Tpumopckoro paiiona Cankr-IlerepOypra
ITpumopckoro paitona Cankr-IlerepOypra o1 27.05.2025 1. Ne 93

[Iporokon Ne 8 ot 26.05.2025 1. Hupekrop C.H. Kyuesa
YUTEHO

MOTHUBUPOBAHHOE MHEHUE

Cosera poaurenei

(3aKOHHBIX MPEICTABUTEIICH)
HECOBEPIICHHOJIETHUX 00YJarOIINXCs

[Tporoxon Ne 3 ot 16.05.2025 .

YUYTEHO

MOTHUBHUPOBAHHOC MHCHHEC
CoBeta o0yuaromumxcs

ITporoxois Ne 3 or
14.05.2025 r.

PABOYASA ITPOTPAMMA

(ID 6722072)

yueOHoro npeamera « BeposiTHOCTb U CTATUCTUKA. YTJIy0JIeHHbIH YPOBEHb)»

it ooyuatomuxcs 10-11 kmaccos

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30BATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHASA OBLLEOBPA3OBATEJIbHAS LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CeeTnaHa HukonaesHa,

OWNPEKTOP




MNOACHUTEJBHASA 3AIINCKA

YueOHbiii Kypc «BeposSTHOCTP W CTaTHCTUKA» YriayOJIEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOIEHHOTO YPOBHS HAa YPOBHE CPEIHEro 001Iero oopasoBanus. Y 4eOHbIN Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTUUECKON KYIbTYPBl U
MMOHMMAHMS POJIM TEOPUU BEPOSTHOCTENW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISl
U3Y4YEHUsS] CIy4YalWHBIX COOBITUM, BEIMYMH M mpoleccoB. [Ipu u3ydeHum Kypca
o0OoramarwTcsi MpPeACTaBleHUs OO0ydalolMUXcsi O METOAaX HCCIeAOBaHUS
W3MEHYMBOTO MHpA, pPa3BUBACTCAd MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYYalHBIX BEJIMYMHAX M B3aHUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEACTABICHUE O
HanOoJee YyIOTPEOUTEIbHBIX U OOIIUX MaTEeMAaTHUECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUIL  ONKMCAHUSA  AHTPONOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYUH,
NOTPENIHOCTE B pa3iUMYHbIE pPOJiIa W3MEPEHHUSX, MJIUTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBIseTcs 0a30il i1 OCBOSHUS BEPOSATHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MH)KEHEPHBIX
CIEHHUAIBHOCTEW, HO TAaKXXe COLMAJIbHBIX W IICHUXOJOTHYECKUX, TOCKOJIBbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIbHON MEpe HUCIOJIb3YIOT ammapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalbHYI0 4YacTh y4eOHOrO Kypca 3aHHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBINX 4YHuceNl — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOIIIETO MaTeEMaTHIECKYI0 (hOpMaTU3AIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCIECHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsl TOJHOLIEHHOIO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MAaTEMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxanne nuHNM «CrydaiiHble COOBITHSI W BEPOSTHOCTH» CIIYXKHUT
OCHOBOM 151 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEKly 3HAUCHHUSAMU CIyYailHBIX BEJIMYHMH. Ba)KHYI0 4acTh B 3TOM COIEpKATEIbHON

nokyMe FABHAREBAHMMART M3y HERIEe TeOMETPUYECKOr0 1 OMHOMUAJIBHOTO paclpeieeHni 1
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3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacnpeeIeHUsIMU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIIy4YalHbBIMU BEJIMYMHAMU U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUU U
W3YYCHUU CIyYalHBbIX SBJICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMMK. OCHOBHOE
BHUMAaHHE YAEISIETCS M0Ka3aTeIbHOMY U HOPMAJIBHOMY PACIIPEECICHUSIM.

B yueOHOM Kypce mnpeaycMaTpuBaeTCs 03HAKOMHTEIBHOE HW3YyYEHUE CBS3H
MEXIy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C TOMOIIBIO
kKod(duieHTa KOppeisiuu M ero BbIOOPOYHOTO aHajora. OTH DIJIEMEHTHI
coJlep>KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero oOpa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYPCOB aJIr€Opbl U T€OMETPHH.

Emé oauH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMH HAayKaMmH, TICUXOJOTHEH U
YIPaBJICHUEM.

Ha wu3yduenue yueOHOro Kkypca «BeposTHOCTh W CTaTHCTHKAa» Ha
yIiIyOJIeHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kimacce — 34 wyaca (1 yac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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COAEPXKXAHUE OBYUEHUA
10 KITACC

I'pad, cBsa3ubIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaICHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McX0/bl). BepodaTHOoCTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEpOSATHOCTU  cOoObITHI.  CiydailHble  ONBITBI C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatuu Haj COOBITUSIMU: MepecedeHue, O0bEIUHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEN. [lepeBO CiydallHOTO
skcniepumenTa. Gopmyna nosHou BepoatHocTu. Dopmyna balieca. HezaBucumsie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢aktopuan. Yucno coueranuit. TpeyronpHuk Ilackansa. ®opmyna OuHOMA
HeroTona.

Cepusi He3aBUCHMBIX ucnblTaHuld bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pactpenenenusa. Onepanuu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BeqnurHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMMAJILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumble
CIIy4allHble BEJIMYMHBL.MATEeMaTH4YECKOE OXUJAHUE CIyYalHOW BEJIUYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHIAHUS
(ctpaxoBaHue, JioTepes). MaremaTudyeckoe OXHUAaHUE OWHAPHOM CirydalHOU
BEJIMYMHBI. MaTeMaThuueckoe OKHUJAaHHE€ CYMMbl CJIy4YallHbIX  BEJIUYUH.
Maremaruueckoe 0XKUJIaHHE TEOMETPUUECKOTO u OMHOMMAIILHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcust OMHApHOM CydyailHON BeMYMHBI. MaTemMaTudeckoe
OXXMJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBHCUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss u CcTaHAApTHOE  OTKJIOHEHHWE  OMHOMHAIHLHOTO
pacopenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO

pacrpeeneHusl.
11 KJIACC

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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HepasenctBo YebOniméBa. Teopema UebOniméBa. Teopema bepHysiu. 3akoH
Oonpmmx  uyucen. BeiOopounslii  Merox  uccienoBaHuil.  BriOopouHnble
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeCHUN.

HenpepsiBHbIE cilydaiiHble BeauuuHbL. [IprMeprpl. @YyHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacmpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY pAacHpeeieHUI0. 3a1aun, MPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

ITocaenoBaTelbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx caywailHeix BennuuH. Kosdduument nunenHON
koppemsiiui.  CoBMecTHble  HAOJMIOAEHMST JIByX  BEJIWYMH. BbpIOOpOuHBIil
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JEATEeIIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHH, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpeC K
paznmuyHbiM  cPepaM  MPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,

[IOKYME {T QTEBF%II&IAQQEEI?(TP OHP%VI n Oﬂﬁyl}ggOOHOCTb K MAaTCMaTUICCKOMY O00pa30BaHUIO )51
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caMOOOpa30BaHUI0 HA TPOTSIKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-DKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAIbLHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS IUBUJIM3AIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS 1J1s1 0000UICHUS U CPaBHEHUS, KPUTEPUH TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3OBBIBaTh  CYXKICHHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX M YTBEPXKICHUSAX, MPENaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEILIEHHUsA, BbIOMpaTh Hauboliee MOAXOASAIMA €  y4E€TOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

JOKYMEHT nounvllg/ﬁi%ﬂEl%TbP%ﬁHglf %}ﬁ%g&; ATCJILCKHMC NCHCTBUSL:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THUMOTE3Yy, apTyMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHMS U BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAe€MOI TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

JOKYMEHT noani A%%?KQREH ﬁ%%ﬁ%ygl :
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThHI, pacHpenesiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJTHO OMEepUpOBaTh MOHATUAMH: Tpad, miockuii rpad, cBsA3HBINA Tpad,
nyTh B rpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCTIIEPUMEHTA;

CBOOO/JIHO OIEPUPOBATh TMOHSITUSMH: CIYyYalHBIA SKCIEPUMEHT (OIBIT),
ClIy4aitHoe COOBITHE, PJIEMEHTApPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIy4aifHOTO  OTBITa, HAXOJWTh BEPOSITHOCTU COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMY;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATrPAMMBI
Diinepa, KOOPIWHATHYIO TPSAMYIO JJIsS PEIICHUs 3a/ad, MOJb30BaThCs (PopmMyIioi

[IOKYME %8%%[}%3%%9&%&"%%9}&%% JJII BEPOSTHOCTEU IBYX M TPEX CIIyYaWHBIX COOBITHUU,
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ONEpUpOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMII C NOMOIIBIO MpaBUja YMHOXKEHHS, JepeBa
CJIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOITHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OPTaHHU3aLUHU CIIYYalHOTO IKCIIEPUMEHTA;

NPUMEHATh W3y4YEHHbIE KOMOWHATOpPHBIE (QOPMYIBI MJs TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIbITaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITHUI: B CEpUHM HCIBITAHUN 1O IEpPBOrO ycnexa, B
cepun UcnblTaHU bepHyiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEW, JuarpamMma pacrpejerieHus, OuHapHas cliydaiiHas BeJIMYMHA,
reOMETPUYECKOe, ONHOMUAIIBLHOE PACIIPECIICHHE;

OIEpUpPOBAaTh IOHATUSAMM: COBMECTHOE pPaCHpPENENICHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYX CIydyalHBIX
BEJIMYUH [JIsl BBIACICHUS pACIpPEACNICHUS KaKIOM BEIMYMHBI, ONpENeNeHUs
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUIAHUS CIIy9ailHOW BEJIMUMHBI (pacipeeseHus ), IPUMEHSITh
CBOMCTBA MAaTEMaTUYECKOrO0 OXKHMIAHUS TMPU PEUICHWH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHe OMHOMHAJIBHOTO U FEOMETPUUECKOT0 paclipeiesieHuH;
CBOOOJHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCHUM CIIy4YaWHON BEJIMYUHBI
(pactpenenenus) Npy pElIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUECKOr0 U OMHOMHAIILHOTO paclpeeICHUMN.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTiukaM. OLEHUBATh BEPOSTHOCTU COOBITHUI M MPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKHUE THIIOTE3BI, MOJIb3YACh H3yUYEHHBIMU PaCIpPEICICHUSIMU;

OPUBOAUTH  MPUMEPHl  3aJay, MNPUBOIASIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3aJad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeleHUIO.
OmnepupoBarh NOHATUAMH: (PYHKUHUS IUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS MJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paCHpeeICHuUs,
(GYHKIMS TUIOTHOCTM H  CBOWMCTBA HOPMAJBHOTO PACHpPEEICHUS;ONPEnesaTh
KO ULIMEHT JIMHEHHON KOPPEIISIIIUU, BHIOOPOYHBIN KO (PUITMEHT KOPPEIAIIUH.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
DnemMeHTHl Teopun rpados 3
CrnyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. CI0’KEHHE U YMHOKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumsle coObiTUS
OneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocien0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymmm. CinydaiiHblii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
CrnyualiHble BEJIMUUHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0

[VPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXOAEHWE CPEAHAS OBLLLEOBPASOBATEJIbHAS LLKOJIA N2 618
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcbl
3aKoH OOJNBIINX YHCET
2 DNIEeMEHTB MAaTEMAaTHYECKON CTaTUCTUKU
HenpepriBHbIe cllydaliHble BETUYHHbBI
3 (pacnpenenenus), MoKa3aTeabHOE U 4
HOPMAaJIbHOE pachpeereHus
4 Pacnpenenenue Ilyaccona
CBs13b MeX1y ClTy4allHBIMHM BETMYMHAMHU 6
6 O06o01IeHre u cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
Hara undgpoBbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

I'pad, cBs3HBIN Tpad, MpeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTbH) BepuHbI. [1yTh
B rpade. Llenu u uKIIb!

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

CrnyyaiiHble S5KCIIEpUMEHTHI (OTIBITHI) U
CIIly4aiiHble COOBITUS. DleMEHTapHbIE
cOOBITHSI (MCXObI)

BeposiTHOCTB ciiy4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMHU

BeposiTHOCTB city4aifHOTO COOBITHSI.
BeposiTHOCTH cOOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITHSMU

[Tepecedenne, 00beTMHEHIE MHOKECTB
U COOBITHI, MPOTUBOIMOJIOKHBIE
coObITus. PopMyIa CIOKEHUs
BEPOSATHOCTEMN

[VPEKTOP
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VYcnoBHas BEPOATHOCTb. Y MHOKEHUE

COBOKYITHOCTH

8 BeposATHOCTE. DopMyJia yCIOBHOM 1
BEPOATHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE

9 BeposATHOCTEW. PopMysa yCIOBHON 1
BEPOSATHOCTH

10 ®opmya NoJHOI BEPOATHOCTHU 1

1 ®opmyna baiieca. HezaBucumelie 1
COOBITHS

12 KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL. 1
[lepecTanoBku U paxkTopuan

13 Yucino coueranuid. TpeyrojibHUK 1
ITackans

14 ®opmyna 6unoma HeroToHa 1
KonTponsnas padora Nel: "I'padpsl,

15 BEPOSITHOCTH, MHOYKECTBA, 1
KoMOuHaTopuka'
buHapHBIN Cily4aiiHBINA OIBIT
(ucmbITaHue), ycrex U Heyaava.

16 HezaBucumpble ucnbitanus. Cepus 1
HE3aBHCHUMBbIX UCIBITAHUHN J0 IEPBOTO
ycrexa

17 Cepus HE3aBUCUMBIX UCTIBITAaHUH 110 1
NIEPBOIO yclexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI 1
bepnymm

19 Cry4aifHbIi BBIOOp M3 KOHEUHOU |

[VPEKTOP
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20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

22

23

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. Jnarpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbIMU
BenuunHaMu. [IpumMepsl pacnpenencHuii.
bunapHas ciydaiiHas BeJIu4vHa

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

24

MareMaTtnueckoe 0KMIaHNE CIIy9aliHON
Benn4urHBI. COBMECTHOE pacIpe/iesieHue
JBYX CIIy4alHbIX BEJIMYMH

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CBolicTBa MaTEMaTUYECKOTO OKUAAHMUSL.
MaremaTtnueckoe 0xHuaaHue OMHApHOU
CIIy4allHO! BEIUYMHBI

26

27

Marematnueckoe OkuaaHue
TCOMETPHUICCKOI'0 1 OMHOMHAJILHOT'O
pacnpeneneHui

I[I/ICHCpCI/ISI " CTaHAAPTHOC OTKIIOHCHUC

28

Jucnepcust OuHapHOU Ciy4aiiHON
BeIMYUHBL. CBOMCTBA AUCTIEPCHH

29

30

Maremaruueckoe OXXHNAaHUC
MMPOU3BCACHUA N JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CJ'Iy‘I&fIHBIX BCJIMYUH

Jucnepcrss OMHOMHATIBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢

1
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WCIIOJIb30BaHUEM DJICKTPOHHBIX TAOIIHIL
Jucnepcusi U cTaHgapTHOE OTKJIOHEHUE

31 FEOMETPUUYECKOT0 pPaclpeieIeHHUS. . 1
[IpakTuyeckas pabora c
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUIY

32 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
KonTponpHas padora Ne2: "UcnbiTanus

33 bepnysum. CiiyyaliHple BETUYHUHBI U 1
pacnpenenenus"

34 O06001IeHre U cucTeMaTU3alus 3HAaHUK 1

OBIIEE KOJIMYECTBO YACOB I10 34 0

I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHCEI

HepasenctBo YeoOrnimera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JJIeKTPOHHbIE
Hara uudgposbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

Hepasencto Yebbimena. Teopema
Yeornimena. Teopema beprysum. 3akoH
OOJBIINX YHCeT

Br100opouHBIif METO ICCIIEIOBAHUIMA

HpaKTI/ILIeCKaSI pa60Ta C UCIIOJIb30BAHHEM
OJICKTPOHHBIX Ta6J'II/ILI

I'enepasibHast COBOKYITHOCTD U CIydanHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLleHKa CPETHETO U
JUCIIEPCUU TEHEPAIIbHON COBOKYITHOCTH €
MOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbpHas COBOKYITHOCTh U ClydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLleHKa CpeHETOo U
JIUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTUK
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OrneHrBaHuE BEPOATHOCTEH COOBITUI TTO
BBIOOpKE

10

11

Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHuin

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C MOMOIIBIO CBOMCTB
M3YYECHHBIX pacIpeIeICHUI

HpaKTI/I‘IeCKaH pa60Ta C UCIIOJIb30BAHUECM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMeps! HePEpBIBHBIX CIIyYalHbIX
BenM4YUH. OyHKIMSA IUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepst
3a7a4, IpUBOJAIINX K ITOKA3aTCJIIbHOMY U K
HOPMAaJILHOMY paclpeaeICHUsIM

CDYHKI_[I/IH IIJIOTHOCTH BCPOATHOCTH
IMMOKAa3aTCJIbHOTO PaCIpCACIICHUA
CDYHKIJ;I/H[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOT'O paClpeaCiICHUA

16

ITocaenoBaTeNbHOCTE OJUHOYHEIX
He3aBUCHUMBIX coObITHil. [Ipumep 3anaun,
pUBOAALIEH K pacnpeneneHutro [Iyaccona

17

18

[IpakTuueckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIUII

KoBapuarnus 1Byx ciyyailHbIX BEJIUYHH.
Koaddunuent xoppensaunu

19

CoBMeCTHBIC HAOTIOJICHUS ABYX BETHYHH

JOKYMEHT TOAMNCAH 3JTEKTPOHHOW TTOAMNMMCBIO
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20 Bri6opounsiii k03 punmeHT Koppensum

)1 Paznuuue Mexy TMHEHHOM CBSA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3bIO

22 Jluneitnas perpeccus

” [IpakTuueckast paboTa ¢ HCIOIB30BaHHEM
AJIEKTPOHHBIX TAOJIHUIT
ITpencraBineHne JaHHBIX ¢ TOMOLIBIO

24 TaOJIMI U AUarpamm, onucareabHas
CTaTUCTHKA

’5 OneITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npuMeHeHueM popmyn
Brruucnenue BeposTHOCTEH COOBITHI C

7 IpUMEHEHHEM I'paUUECKUX METOJI0B:
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuaiiHble BEJIMUMHBI U paclpeeIcHUs

79 MaremaTruecKoe OKHIaHUE CITyYaHON
BEJIMYMHBI

30 MareMaTtnueckoe 0KMIaHUE CIIy4alHOU
BEJIMYMHBI

31 KonTtponbHas padora: "BeposTHocTh 1
cTaTucTuka"
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (Gpopmyi u rpadgudeckux
METO/I0B

33 BBIIH/ICJ'[GHI/Ie BePOHTHOCTeI/] C&&b&EmSﬂﬂMCAH 3J'IEKTPO|1-|HOIZ noANUChIo

[VPEKTOP
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npuMeHeHneM GopMyIl U rpaduyecKux
METOJIOB

CrnyualiHble BETUUHUHBI U PaCPEICIICHUS.

34 MaremaTnueckoe 0XKHUAaHUE CIIy4aiiHON 1
BEJIMYMHBI
OBLIEE KOJIMYECTBO YACOB 10 34 1 0
I[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BepossTHOCTEN U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M TUATPAMMBI
60 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHdeckoe,  MeAHMaHa,
' HauOoJIbIlIEee, HAMMEHbIIEE 3HAUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh HOHATHAMM: CIy4alHbIM AKCHEPUMEHT (OMBIT) U Cly4aiiHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (2JIEMEHTapHBIH MCXOJ) CIy4alHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTHM B ONbITAX C PABHOBO3MOKHBIMHU
CIIy4aifHBIMU COOBITHSIMH, HAXOJIUTh M CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxonute u ¢dopMynupoBaTth CcOOBITHS: IepecedeHne M OObeAUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, IPOTUBOIIOJIOKHOE JIAHHOMY COOBITHIO;
) M0JIb30BAThCS JUarpammamu Jisiepa u GopMyJIoi CI0XKEHHUS BEpOSTHOCTEN
IIPU pEIIeHUH 3a1a4
OnepupoBaTh NOHATHAMMU: YCIOBHAsl BEPOSTHOCTb, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTU C IMOMOLIBIO IpaBWJIA YMHOXEHHS, C IIOMOIIBIO
JIEpEBa CIy4YaiiHOrO OMbITa
6.6 [TpuMeHsITh KOMOMHATOPHOE PABUIIO YMHOXKEHUS MPU PELLIEHUH 3aa4
OnepupoBaTh MOHATUSAMHU: UCIBITAHUE, HE3ABHUCHMBIE HCIIBITAHUS, CEPHS
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B CepUU
' HE3aBHCHUMBIX HCIIBITAHUNA IO MEpPBOr0 YyCIexXa, HaXOAUTh BEPOSTHOCTU
coObITHIi B cepuu uctibiTanuii bepHymnnu
6.8 OnepupoBaTb  NOHATUAMH:  ClIy4aiiHas  BEJIMYMHA, paCHpPEICIICHUE
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeIHero o01ero 00pasoBanus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTUKA
51 CpaBHHUBaTh  BEPOATHOCTH  3HAYEHUM  CIydallHOM  BEJIMYHUHBIIIO

pacnpeaciiCHuIO Ujin € IOMOLIbIO JUarpamMm

[IOKYMEHT NOANMCARBAEKTPOHHOM RYAGRMPOBATE  MOHATHEM  MaTEMATHYECKOrO  OXHUIAHMS, NPUBOAUTH

rOCYAAPCTBEHHOE BHOAXXETHOE OBLLEOBPA30OBATEJIbHOE 26.09.25 09:18 Ceptudukat 62623732F1CACF796C68B1C0424F4F5A
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IIPUMEPBI TOT0, KaK IMPHUMEHSIETCS MAaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEIMYUHBI, HAXOAWTb MATEMAaTUYECKOE  OXKHUAAHME IO  JaHHOMY

pacrnpeeNeHuIo
53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCE
5.4 NmeTs nipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

6 Teopust BEpOATHOCTEN U CTATHUCTHKA

[IpencraBnenre JaHHBIX C MOMOIIBIO TabauI U nuarpamm. CpegHee apudMeTuIecKkoe,
6.1 MeuaHa, HanOoJIblliee U HauMEHbIIee 3HAUYCHHUsI, pa3Max, JUCIIEPCUs M CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

CrnyuaiiHble SKCTIIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITUS. DIIEMEHTapHBIE COOBITUS
(ucxonpl). BeposiTHOCTH ciy4ailHOro coObITHS. BIM30CTh YacTOTBIM BEPOSITHOCTH

62 coObiTuil. CiyyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU.
BeposiTHOCTH COOBITHI B OIIBITaXC PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMU COOBITUAMU

6.3 Onepauny Haja  COOBITHSIMHM: IE€pECEUEHHE, OOBbEIUHEHHE, IPOTHUBOIIOIOKHBIC

' coObITus. [Inarpammel Diinepa. Popmyina CI0KEHUS BEPOSITHOCTEH

6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHUE  BEpOATHOCTEH.  JlepeBO  Ciy4ailHOro

' skcriepuMenTa. @opmyria MmoaHoH BeposTHOCTH. HezaBucuMbie COOBITHS

6.5 KomOunatopuoe mnpaBuino ymHoxeHus. IlepectaHoBku u daktopuan. Ywucio

coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HetotoHa

bunapHblli ciydaliHbIl oOmBIT (MCHBITAaHWE), yclmex U Heygada. HesaBucumble
6.6 = ucneltanusa. Cepus HE3aBUCHMBIX HCHBITAaHUM 10 mepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyun

Cny4aitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacmpeneneHus.

6.7 [Ipumeps! pactipeiesieHnid, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUATBHOE
11 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTHKA
HUucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXHUIAAHUE,
JUCIIEPCHS U CTAaHJIApTHOE OTKIJIOHEHHE. [Ipumepsl nmpUMEHEHHsT MaTeMaTHYECKOTO
51 OXXHMJaHUs, B TOM YHCJIE B 3aJadyaX M3 MOBCEIHEBHOM XW3HU. MaremaThueckoe
' OKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYWHBI. MaTeMaTH4ecKoe OKHUJIAaHUE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTH4eCcKOoe OXKUJAHUE U TUCIEPCUSI T€OMETPUUECKOTO 1
OMHOMHUAIBHOTO pacIpeieIeHH
59 3akoH OOJIBIIMX YMCENl M €ro pojib B Hayke, MpHpoje U olmiecTBe. BriOOpOUHBIit
’ METO/T UCCIIETOBAHU I
533 ﬂpuMPpm HEHOPEPHIBHBIX r‘ny‘qnﬁnmy BEIUUYUH.  lloHsaTue O HIOTHOCTHU
JOKYMEHT NOAMWCAH 3NEKTPOHHOW NMOAMNUCHIO
FOCYAAPCTBEHHOE BIO/DKETHOE OBLLEOGPA3OBATE/IbHOE 26.00.2509:18  Ceprucmkar 62623732F1CACF796C68B1C0424F4F5A
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pacrnpeneneHus. 3a1auu, NPUBOJAIIME K HOpMaJIbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbHOM pacIpeneIeHUN
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMmeHue (GOpMyJIHpOBAaTH W ONEPHUPOBATH NOHATHSAMH: ONpEACTICHHE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTUBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTH4YEeCKOW HHIYKLUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3aj1a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClle U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMH; MCIOIb30BaTh Ipadbl Npu

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJbHOW CTETICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTECHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHATIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkimuma npu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUMCIICHUS; YMEHUE BBITIONHAThH BBHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palMOHAIBHBIX  BBIPDAXKECHWM; yYMEHHME  OIEpUPOBATh  IMOHATUAMM:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYppEeHTHBIX (HOpMyYJ; YMEHHE ONEpUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BaHUSI KOMILJIEKCHBIX YHMCEN; OIEPUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HMX CHCTEMBbl, YMEHHE OIIEpUPOBaTh
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIbIO Pa3JIMYHBIX HPUEMOB; pPEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 DPELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTh (QYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUM, KCTpeMyM (yHKLIMK, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHUE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIE 3JIEMEHTApHBIX (QYHKIHI;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJINM3a; IPUMEHATh MPOM3BOAHYIO JUIS HAaxOXKICHMSI HAWIydLIEro

pE€UoiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COOHWAJIBbHO-3KOHOMHYECKHUX H

+ Y +
_ (pUBUYCCKUX 3aJa4vax; HaxXOAUTh IUIOMIaAn U O0OBEMBI (PUTYP C TTOMOIILIO
OOKYMEHT NOANUCAH JTEKTPOHHOW NOAMUCHIO
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HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTudyHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
aorapupmuueckass (QyHKLIMH; YMEHHE CTPOUTh TIpapUKd H3yYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpakaThb (OpMyJIaMU 3aBHUCHUMOCTH MEXJAY BeJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbBIX TUIIOB (B TOM 4YHCJIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JAacCTH yIpaBJIEHUS JTUYHBIMH ¥ CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATh IIOIYYCHHOE DEIIECHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peanbHbBlE CUTyallMM Ha S3bBIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH NOTYUEHHBIA Pe3ysIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apuMeTHuuecKoe, MeIuaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCTEPCHUsi, CTAaHIaPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; YMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaIIKIO, MPEACTABICHHYI0 B TaOMUIaX, HA aUarpammax, rpadukax,
7 OTpaXarolllyl0 CBOMCTBA PEalbHBIX MPOILECCOB U SIBICHUMN; MPEIACTABIAThH
uH(pOpMAILIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEeNIO0BaTh
CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM rpaq)nqecxnx
METOJIOB U AJIEKTPOHHBIX CPEJICTB; TpadUuecKy UCCIeq0BaTh COBMECTHBIS

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

YMeHue omnepupoBaTh MNOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXXKUAAHUE, ITUCIEPCUs] M CTaHAApTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN A pelieHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHUCEN, METO/BI BHIOOPOYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TEPeCcTaHOBOK; OmHOM  HproTOHA;  yMeHHE  NPUMEHSATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMYMHA YIJIa, INIOCKUN YIroJl, ABYTPAHHBIN
YToJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENU C IOMOLIBK0 TE€OMETPUYECKUX IIOHATHM W BEJIWYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UMIMHIpP, KOHYyc, map, cdepa, miomans cdepsl, IMIOMATL
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,

KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LHIMHAPA,

OOKYMEHT NOANUCAH TEKTPOHHC

~HapaiicabHbBIC OCH WM  OCHOBaHWIO, CCUCHWC —1Iapa, ILIOCKOCTH,
1 MoAAuchIo
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Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CCUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CaMOCTOSTEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNibHbl TepeHOC, CUMMETPHsI Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOM00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHble M IOJOOHBIE (UIYphl, B TOM 4YHCJIE B NPUPOJE,
HCKYCCTBE, apXUTEKTYype; UCII0Ib30BaTh FEOMETPUYECKUE OTHOLLIEHUS MIPU
pelIeHUH 3aJay; HaXxOJUThb TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YTOJI,
11 Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peaJbHOM KM3HHM; YMEHHUE BBIUUCIIATH T['€OMETPUYECKUE BEIUYMHBI
(nmuHA, yroJ, IUIOMA[b, OOBEM, IUIOIIAAb MOBEPXHOCTH), HUCHOJIb3Ys
u3ydyeHHblE (GOPMYJIBI U METOJbl, B TOM YHCIIE: IJIOIIAAb MOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP

VYmenune ONCprUpOBaATH MHOHATUAMU: MPAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
. NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJIIPHOE TPOW3BEJCHHE, BEKTOPHOE TPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)II/IHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHue BbIOMpaTh MOAXOIAINN METO JUIsl peLIeHHs 3a/1auM; TOHUMaHue
3HAYMMOCTH MAaTeMaTHKH B HW3YYEHUHM MPHUPOTHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWM; YMEHHE pAClO3HaBaTh IPOSIBJICHUE 3aKOHOB

MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH
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INIEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEUYHBIC TIEPUOANYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypanbHOW cTemeHu. JleficTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
1.4 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie u APOOHO-paALIMOHANBEHBIC YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl
3 DYHKINUN U TPaPUKH
JIOKYMEHT MOAMUCAH SNTEKTPOHHOM NMOAMUCHIO
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31 OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE
' dbyuknun. YétHeie u HeuéTtHbIe pyHkumu. [lepuoandeckue GpyHKINN
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢yHKumm.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpauK KOPHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuuu. [Tpon3BoaHbIe 31eMEHTAPHBIX QYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIENOBaHUIO (YHKIMM Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 Koopaunatsl u BEKTOPBI
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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