MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 00pazoBanus u cnopra Pecnyoauxku Kapenust
AavuaucTpanus KoHaonomxekoro MyHMIunajJabHOro paioHa
MyHununajabHoe 001eo0pa3oBaTe/ibHOE YUpPeKIeHUe
cpeaHsisi 001eoOpasoBarebHas mKoJa Nel

r.Kongonoru Pecnyosiuku Kapenns

COI'NJTACOBAHO YTBEPXJIEHO
Ha MeAarornyeckoM nupekrtop MOY
COBETE COIIINe1
Makaposa H.H.
[TpoToxomn Nel [Ipuka3z Nel49
oT «29» aBrycra 2025T. ot «1» centsa6pss 2025 T.
PABOYASA ITPOT'PAMMA

(ID 9575142)

yueOHoro npeamera «BepoiTHOCTb U CTATUCTUKA. YTJIYy0JI€HHBII YPOBEHb)

s ooygarommxest 10-11 kmaccoB

Konnomnora, 2025



INOACHUTEJIBHASA 3AIIMCKA

VYueOHbiii Kypc «BeposSTHOCTP W CTaTHCTUKa» YriayOJIEHHOTO YPOBHS
SBIIIETCS TNPOJODKEHMEM M Pa3BUTHEM OJHOMMEHHOIO ydeOHOro Kypca Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHus. Y4eOHbI Kypc NpeAHa3HaueH MJis
dbopMupoBaHUsa Yy 00YYaIOIINXCA CTATUCTUYECKOW KyJIbTYyphl U MOHUMAHHS POJIU
TEOPUU BEPOATHOCTEH KaKk MaTEMAaTUYECKOIO0 MHCTPYMEHTa Ui W3y4eHUs
ClIy4allHbIX COOBITUH, BEJIMUMH U IpoueccoB. [Ipu nu3yueHnn kypca odoramaroTcs
NPEACTABICHNAS OOYYaIOIUXCA O METOJAaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCS NOHMMAHUE 3HAYMMOCTH M OOUIHOCTH MAaTE€MAaTHYECKHMX METOJ/IOB
IIO3HAHUSA KAK HEOTBEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHU.

Conmepxanue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUM O CIyYalHBIX BEIWYMHAX U B3aAUMOCBA3AX MEXKIY
HUMM Ha BaXKHBIX MPUMEpPAX, CHOKETbI KOTOPBIX IOYEPIIHYTHI U3 OKPYXKAIOILIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONMCaHUS ~ AHTPONOMETPUYECKUX U JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MYHbIE POJia W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJOB, HEOOXOJUMBIX CHELUUATMCTaM HE TOJIbKO MHKEHEPHBIX
CIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUUTEIbHON MEpe HUCIOJIb3YIOT ammapaT
aHayin3a OONbIIMX JaHHBIX. LleHTpanbHYI0 uYacTh y4eOHOro Kypca 3aHMMAET
oOCyXKJleHHe 3aKOHa OOJBIIMX YHUCel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCT, U CcTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIC
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOECHUS
MaTepuaia JJaHHOTrOo y4eOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KYpCOB.

Copepxxanne nuHuM «CroydaliHble COOBITHSI U BEPOSITHOCTU»  CITY>KUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKY 3HAYCHUSIMU CIIy4YarHbIX BEJIMUYUH. BaxKHYyI0 4acTh B 3TOU COAEpKATEIbHOU
JVHUM 3aHUMAET U3YYeHHE F€OMETPUUECKOr0 1 OMHOMHAIIBHOTO pacipeieieHu 1



3HAKOMCTBO C MX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM M HOPMaJbHBIM
pacnpeneneHusIMU.

TeMbl, CBsI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMHA BEJIMYMHAMU W
pacmpesieieHUus MU, aKIEHTUPYIOT BHUMaHHE OOYy4aloluXcs Ha ONHCAHUUA H
U3YYCHUU CIyYalWHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKA3aTeJIbHOMY U HOPMAJIbHOMY PacIpeAeIeHUsIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3YyYEHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH W ONHMCAaHUE 3TOM CBSA3M C I[OMOUIBIO
kod(dummeHTa KOppensaMu M €ro BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEp>KaHMs pa3BUBAIOT TEMY «JlMarpaMMbl pacCeMBaHUs», H3yUYEHHYIO Ha YPOBHE
OCHOBHOI0 0011ero o0pa3oBaHMsl, © BO MHOIOM OIMPAIOTCS Ha CBEICHUS U3
KypCOB aJIreOpbl U T€OMETPHH.

Emé€ oauH 2lEMEHT  COIepXaHWs, KOTOPBIM  INpEeaIaracTcs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJIEA0BATEIBbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C pacIpeieeHUEM
BEPOATHOCTEW KOJMYECTBA TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
SBJIIETCSL aKTyaJlbHBIM JUIsl OyJQylUX aOUTYypUEHTOB, MOCTYMAIOIIUX HA y4eOHBIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP UM CTaTUCTUKa» Ha
yrayOaeHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kmacce — 34 uvaca (1 dac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COAEPKAHUE OBYUYEHMUSA
10 KITIACC

['pad, cs3ubIN rpad, myTu B rpade: mukisl u nenu. CteneHpb (BaJICHTHOCTS)
BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApPHBIE
coObITHS (MCX0Jbl). BeposITHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh Y4acTOTHI M
BeposiTHOCTH ~ coObituii.  CilydaifHble  OMBITBI € PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00beJUHEHNE, TPOTUBOIOJIOKHBIC
coObITus. Jluarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcniepumenTa. Gopmyna nosnHou BepostHocTH. DPopmyna balieca. HezaBucrumbie
COOBITHS.



bunapHbIil ciydaiiHbIil ONBIT (MCIIBITAHUE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUMN A0 MepBoro ycrnexa. IlepecranoBku
u daktopuan. Yucno coueranuir. TpeyronpHuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HcnblTaHUNd bepHymum. CnydaiiHblii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposatHoctel.  [{uarpamma
pactipenenenus. Onepanuu Haj CIydyalHbIMU BeludnHaMu. buHapHas ciydaiiHas
BeqnurHA. lIpumepesl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.

CoBMecTHOE pachpenesieHHe [IBYX CIy4YalHbIX BeIW4YMH. HeszaBucumbie
ClIyyallHble BEJIMYMHBL.MaTeMaTU4eCKOe OXHAAHUE CIIyYalHOM BEJIMYUHBI
(pactipepenenusi). llpumepbl  NpUMEHEHHS  MAaTEMaTHYECKOTrO  OXUAAHUS
(cTpaxoBaHue, JjoTepes). MaTemaTHUeCcKOoe OXHIaHHE OWHApHOW Ciy4ailHOU
BEJIMYMHBL. MaTeMaTu4yeckoe OXKHUJIAHHE CYMMbI CIyYallHbIX  BEJIMYHH.
MaremaTtnyeckoe OXKUJaHue r€OMETPUYECKOIO 51 OMHOMUAIBHOTO
pacupeaeaeHui.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BeMMuMHBL. MaTeMaTtrudeckoe
OKMJIAHWE TMPOU3BEACHUS M JHUCHEPCUS CYMMbl HE3aBUCUMBIX CIyYaiHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIBLHOTO
pactipenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHusl.

11 KJIACC

HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymnu. 3akoH
Oonpmmx  uucen.  BpiOopouHbld  MeTOn — ucchefoBaHWil.  BeiOopounbie
XapakTepuCcTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS MO BHIOOPOYHBIM JAHHBIM.
[TpoBepka NpocTEHIINX TUIOTE3 C MOMOUIBIO U3YYEHHBIX pacipeieIeHUN.

HenpeproiBHbIe ciydaliHble BenuyuHbl. [Ipumeppl. DyHKIUSA ILIOTHOCTH
BEPOSITHOCTH paclpeesieHus. PaBHOMEpPHOE paclpelereHue W €ro CBOMCTBA.
3ajaun, NIPUBOASIINE K ITOKA3aTEIIbHOMY PACIPEAEICHHUIO. 3a1a4u, IPUBOASAIINE K
HOPMAJIbBHOMY  pacIpe/esIeHHUIO. OyHKIUSA MJIOTHOCTH BEPOSITHOCTU
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHus. @yHKIUSA NJIOTHOCTH M CBOMCTBA HOPMAJIbHOT'O PACIIPEAEIICHHUS.

[TocnenoBaTenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
npuUBOAsIIKE K pacnpenenenuto [lyaccona.

KoBapuanusa 1Byx ciydailHeix BenuuuH. KoapduuueHt auHeHHOM
koppensiiud.  CoBMECTHble  HAOMIOACHHWS  JBYX  BEJIMYMH. BbBIOOpPOUHBIil



kKoahpuimeHT xoppensiuu. Paznuune MexIy JMHEWHOW CBA3BI0O U MPUYMHHO-
CJIEJICTBEHHOM CBsI3b10. JIMHEHHas perpeccus, MeTo/1 HAMMEHbIIIUX KBaJIpPaTOB.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpakIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrUX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAayKH M JIEITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusUecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) Tpy10BOT0 BOCIIMTAHMSI:



TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnr u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caMo00pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTHYECKON HAIPaBICHHOCTH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhI, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIHS
Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM Ui pelieHus 3aJad B o00yacTu
OKpY’Karolel cpenibl, IJIAHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CpeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH ©  OOIIECTBEHHOW  MPAaKTUKH, TMOHWMAaHUE
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS W 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOM KYJIbTYpOH KakK CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYIO W MCCIENOBATEIIBCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHUSAMH, (DOpMyIUpPOBaAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, CAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JleJIaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;



IIPOBOJUTE CAMOCTOSITENIBHO J10KA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUM
(mpsiMbIE€ M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKU MHCTPYMEHT I1O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO ITO3ULIUIO, MHECHHE;

IIPOBOJUTE CaMOCTOSITENIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTA, SBJICHHS, ITpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IMPOLIECCA, A TAKKE BBIABUIATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pazIu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHHBATh HaAEKHOCTh uH(popMauu 1o CaMOCTOSATENbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMYHI/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I 51
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA IIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXJICHHS 3a/iaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)K)ICHI/IH C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB



nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEOBaHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMAT BBICTYIUIGHHS C Yy4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTABJISATH ILJIAH, AJITOPUTM PEILICHUS 3a/1a4d, BBIOUPATh CIIOCOO pelIeHUs C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIaJE€Th HABbIKAMU  I[IO3HABAaTENbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIllecca U Pe3ysibTara PEIICHHs
MaTEeMaTU4YeCKOH 3a]1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaIbHOU
paboThl mpu pelieHuH Y4eOHbIX 3a7ad, NOPUHUMATh 1€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenesTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYXAAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHUPOBAaTb CBOM JEHUCTBUSA C JPYTMMH 4YIEHaMH KOMAaH[bl, OLICHUBAaTh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTe B Tpade, Iemnb, UK, IEPEeBO, CTEMEHb BEPIIMHBI, JIEPEBO CIIy4allHOTO
IKCIIEPUMEHTA,;



CBOOOJTHO OMEPUPOBATH MOHATUAMM: CIYYaHBIA HSKCIEPUMEHT (OIbIT),
CllydyailHO€ COOBITHE, AJIEMEHTApHOE ClydaiiHoe cOoObITHE (dJIEMEHTApHBIM MCXO]T)
CIIy4ailHOrO  OMbITa, HAXOAWTh BEPOSITHOCTU COOBITHMM B  ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaXOAUTh U (POPMYITHPOBATH COOBITUA: MEpPECeUeHUE, 0OObETMHEHUE TaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JAaHHOMY, HCIIOJIB30BATh JAHArpaMMbl
Dlinepa, KOOPJIMHATHYIO TPSMYIO JIJIsl PEIlIeHUs 3ajlay, Moib30BaThbes (Hopmysoit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEpUPOBaTh  MOHATHUAMM:  YCJIOBHAas  BEPOSATHOCTh,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYYallHOIO JKCIIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTU COOBITHI C TIOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOTO OmbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOpPMYITy
baiieca npu pelieHnn 3a1ad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (popMyIie U
10 OPTaHU3alUU CIyYaTHOTO SKCIIEPUMEHTA;

OPUMEHATh M3yYeHHble KOMOMHATOpHBIE (QOPMYJBbl JJs MNEPEUUCICHUS
3JIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4yallHOTO OIbITa, PELIECHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4YalHBIA  ONBIT
(ucblTaHue), yclex M HeyJada, HE3aBUCHMbIE HCHBITAHUS, CEpUsl HCIBITAaHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO ycrexa, B
cepun UcnblTaHUM bepHyiu, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJIHO OIEpPUPOBATH MOHATHSIMU: CIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEH, JuarpamMma pacrnpeieiieHus, OuHapHas CciydailHasi BeJIMYWHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpesiesiCHUE;

OIEpUpPOBAaTh MOHATUSMH: COBMECTHOE pPACHpPENEIIEHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIy4YalHBIX
BEJIMYMH [JISl BBIJEJICHUSl PACIpPEACICHHUs] KaXIOW BEJIMYMHBI, ONpENeNCHUs
HE3aBUCUMOCTH  CIy4YalHbIX  BEJIMYMH;CBOOOJHO  ONEpPUPOBATH  MOHSATHUEM
MaTEeMaTHYECKOT0 0XKMJIaHUs CIy4yailHOW BeNMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUM 337a4, BBIYUCIATH
MaTeMaTUYeCKOe 0XKHUAaHe OMHOMHUAIBHOTO U T€OMETPUYECKOr0 pacipeieeHU;
CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: AUCIEPCUS, CTAHJIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pactipeniesieHHs) NPU PELIEHUU 3a/1ad, BBIUKCIATH AUCHEPCHIO M CTaHIAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAIILHOTO pacipeeIeHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATh
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM



xapakTepucTukaMm. OLIEHUBAaTh BEPOATHOCTU COOBITUH U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUMOTE3b, OJIb3YSACh U3yUYCHHBIMH PacIpeIeICHUIMU;
OpUBOAUTH  TPUMEpPbl  337ay, NPUBOIANIMX K  IOKA3aTeIbHOMY
paclpelieNieHuIo, 3agad, MPUBOISAIIMX K HOPMalIbHOMY paclpeeseHHUIO.
OmnepupoBaTh NOHATUAMU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH TIOKA3aTEIbHOTO
pacnpenesnenus, QyHKIHS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO PacIpeesieHus,
(GyHKIMSA TJIOTHOCTH M CBOMCTBA HOPMAJbHOTO pAaCHpeesIeHUs ;0peaesiaTh
KO3 GUITUEHT TUHEHHON KOPPENSILINY, BEIOOPOUHBIN KOI(DPHUIIMEHT KOPPEISIHIH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypcsl
bu6mmoreka [IOK
1 DJIeMEHTHI TeOpuU Ipados 3
pui rpag https://m.edsoo.ru
. . bubmuoreka [JOK
CryyaliHbIC OTIBITHI, CTY9aiiHBIE COOBITUS 1
2 . 3 https://m.edsoo0.ru
BEPOSITHOCTH COOBITUM
Ornepanuu HaJ MHOKECTBAMH U
bu6mmoreka [IOK
coObITusiMu. Cro’keHHe U YMHOXKEHHUE
3 Ny 5 https:/m.eds00.ru
BEPOATHOCTEH. Y CIIOBHASI BEPOSTHOCTb.
He3zaBucumeble coObITHS
bu6mmoreka [IOK
4 DNIeMEHThI KOMOMHATOPUKHI 4 1 https://m.edso0.ru
Cepuu 1ocie10BaTeIbHbIX UCTIHITAHUH. bu6mmoreka [JOK
5) Ucneitanus bepaymin. CioyyaiiHsiii BBIOOp 5 https://m.edsoo.ru
13 KOHEYHON COBOKYITHOCTH
bu6mmorexa [IOK
6 CriyuaiiHble BEJIMUMHBI U paclpefeIcHUs 14 1 https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0

11 KJIACC



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumenoBanue
(undposbie)
n/ pa3aesioB U TeM KoHnTpo/bHbI
Bcero IIpakTHyeckue padoTnl oOpa3oBaTe/IbHbIE
n MPOrpamMmbl e padoTsl
pecypcsbl
1 3aKoH OOJIBIINX YUCE ) bubmmorexa [IOK
https://m.edso0.ru
DJIeMEHTHI bubmuorexa [JOK
2 MaTeMaTHYECKON 6 https://m.edsoo0.ru
CTaTHCTUKH
HenpepriBHbIe
CIIy4YailHbIE BEJTUYUHBI
(pacripeiciicHus) bubnnoreka [JOK
3 ’ 4 https://m.edsoo.ru
MOKa3aTeIbHOE U
HOpMaJbHOE
pacnpeaeneHus
bu6mmoreka [IOK
Pacnipenenenue
4 2 https://m.edsoo.ru
ITyaccona
CBs13b MEXITY bubnmnoreka [JOK
5 CITy9aifHBIMU 6 https://m.edsoo.ru
BCIIMYNHAMU
bu6mmorexa [IOK
O6006menue u
6 B . 11 1 https://m.edsoo0.ru
CUCTEeMAaTH3aIHsI 3HAHHUHA
OBILEE KOJIMYECTBO 34 1 0
YACOB I10 ITPOT'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE
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https://m.edsoo.ru/
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10 KUIACC

KoanuecTBo 4acoB

Ipakr DJIEKTPOHHbIE
Ne P Hara P
Kontpoas | nyeckn uudposbie
n/ Tema ypoka HU3y4eH
Bcero | HbIe e o0pa3oBaTejibHbIE
n usi
padoThI padoTt pecypchl
bl
1 I'pad, cBs3HBIN Tpad, MpeACcTaBICHUE 3aa4H C 1 bubnmnoreka [HOK
MOMOIIIBIO Tpada https://m.edsoo.ru
bubmuorexa [JOK
Crenenb (BajieHTHOCTD) BepiuuHbl. [TyTh B rpade.
2 1 https://m.edsoo.ru
Ilenu u UKITBI
. bu6nuoreka [IOK
I'padsr Ha mnockocTu. JlepeBo ciydaifHOro
3 1 https://m.edsoo.ru
HKCIIEPUMEHTA
N N but6mmoreka [IOK
CrnyuaitHble SKCTIEPUMEHTHI (OTIBITHI) U CITydaiHbIe
4 1 https://m.edsoo.ru
COOBITHSL. DNIeMEHTapHbIE COOBITHSI (MCXOIbI)
BepositHoCcTh citywaitHoro coObiTusi. BepositHocTH bubmoreka [JOK
5) COOBITUH B OMBITAX C PABHOBO3MOXXHBIMU 1 https://m.edso0.ru
3JIEMEHTAPHBIMUA COOBITUSIMHU
BepositHoCTh citydaitHoro coOwitrsi. BepostHoctu bubmmoreka IIOK
6 COOBITUH B ONBITaX C PABHOBO3MOXXHBIMU 1 https://m.edsoo0.ru
3JIEMEHTAPHBIMHA COOBITUSIMHU
[Tepeceuenue, 00beTMHEHIE MHOKECTB U COOBITHIA,
bubnunorexa LIOK
7 MIPOTUBOMNOJIOXKHBIE COObITHSI. DOpMyIIa CIOKEHUS 1

BEPOSATHOCTEM

https://m.edsoo.ru
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VYcnoBHas BEPOATHOCTh. Y MHOYKEHUE BEPOSTHOCTEH.

bubnunorexa LIOK

8 . https://m.edsoo.ru
dopmyiia yCI0OBHOW BEPOSITHOCTH
. bubnunorexa LIOK
YcioBHas BEPOATHOCTh. Y MHOKEHUE BEPOSTHOCTEH.
9 . https://m.edsoo.ru
dopmyiia yCI0OBHOW BEPOSITHOCTH
bubnunoreka LIOK
10 ®dopmyna NOJTHONU BEPOATHOCTH https://m.edsoo.ru
bubnunoreka LIOK
11 ®opmyna baiteca. HezaBucumblie coObITHS https://m.edsoo.ru
bubnuoreka [IOK
KomOunaropHoe npaBuiio yMHOKEHHUSI.
12 https://m.edsoo.ru
[TepectanoBku u hakTopua
bu6nmorexa LIOK
13 Uucno coueranuii. Tpeyromsauk [Tackans
HCHO CORCTAtHH. LpeyT https://m.edsoo.ru
bu6nmorexa LIOK
14 ®opmyna 6unoma HeroToHa https://m.edsoo0.ru
bubnmorexa LIOK
Konurpomenas padora Nel: "I'padbl, BEpOSITHOCTH,
15 P P P L P https://m.edsoo.ru
MHOECTBA, KOMOMHATOpHKA
bunapHBI c1y4daiiHbIN ONBIT (MCIIBITAHUE), YCIIEX U bu6muoreka [JOK
16 Heynauya. HezaBucumeble ucnbitanus. Cepust https://m.edsoo0.ru
HE3aBHCHUMBIX UCIIBITAHUH JI0 TIEPBOTO ycIexa
but6mmorekxa [IOK
17 Cepus HE3aBUCUMBIX MCTIBITAHUM JIO TIEPBOTO ycIexa https://m.edso0.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
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https://m.edsoo.ru/
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bubnunorexa LIOK

18 Cepust He3aBUCUMBIX HcTIbITaHuM bepHymim https://m.edsoo.ru
19 C o R bubnunorexa LIOK
JTy4alHbIN BBIOOP U3 KOHEYHOM COBOKYITHOCTH
i P i https://m.edsoo.ru
bub6nmoreka [IOK
[IpakTudeckast paboTa C HCIOIH30BAHHEM
20 https://m.edsoo0.ru
AJIEKTPOHHBIX TAOJIUII
. bubnunoreka LIOK
Cnyuaiinas BennuuHa. Pacnpenenenue
21 . https://m.edsoo.ru
BeposiTHOCTEH. [lnarpamma pacripeaesnenus
. bubnunoreka LIOK
Onepanuu Haj ciydaiiHbIMK BeinunHaMHu. [IpumMepsl
22 N . https://m.edsoo.ru
pacupeneneHuid. bunapnas cioydalinas BellMUMHA
bubmnoreka IIOK
I'eomerpuueckoe pacnpeneneHue. bunomuaabHoe
23 https://m.edso0.ru
pacnpeneneHue
MaremaTrnuecKkoe O)KUIaHUE CIyYaliHON BEJIUYUHBI. bubmuorexa [IOK
24 CoBMecTHOE pacrpeielieHue IBYX ClIydaiHbIX https://m.edsoo0.ru
BEJIMYNH
HezaBucumele cirydaiinbie BennunHbl. CBOHCTBA
i bubnunorexa LIOK
25 MaTEeMaTHYECKOr0 OXKuJaHusa. MaTeMaTHuecKoe
. L. https://m.edsoo.ru
OKHMJTaHWE OWHAPHOU CITyIaifHOW BETMYHUHBI
bubnunorexa LIOK
MareMaTtnueckoe 0XKHIaHNEe TeOMETPHIECKOTO 1
26 . https://m.edsoo0.ru
OMHOMHUAIBHOIO pacrpeaeneHuit
but6mmorekxa [IOK
27 Jucnepcus u cTaHIapTHOE OTKJIIOHEHUE https://m.edsoo.ru



https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
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Jucnepcusi OMHAPHON CITyYaitHON BETMYUHBI bubmorexa HOK
28 . P P i ' 1 https://m.edsoo.ru
CaolicTBa aucnepcuu
Marematuueckoe 0XKHJIaHIe MPOU3BEACHUS U bu6muoreka [IOK
29 JUCTIEPCHUSI CyMMBI HE3aBUCUMBIX CIIy9alHBIX 1 https://m.edsoo0.ru
BEJIMYHMH
Jucnepcusi OMHOMUAIBHOTO PACIIPEICTICHHUSI. bu6muoreka [IOK
30 [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM 1 https://m.edsoo.ru
AJIEKTPOHHBIX TAOJIUII
UCTIEPCUS U CTAH/IAPTHOE OTKIIOHCHHE
A P Aap bubmuorexa [JOK
31 TEOMETPHUYECKOTO pactpeneicHus. . [Ipakruueckas 1
https://m.edsoo.ru
paboTa ¢ UCITOJIb30BAHUEM DICKTPOHHBIX TAOJINIL
bubmuorexa [JOK
32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://m.edsoo.ru
bu6nuorexa [IOK
Kontponbnas padota Ne2: "Vcneiranust bepaysim.
33 pv P \ Py 1 1 https://m.edsoo.ru
CryyaiiHble BeJTMYUHBI M PacIIpeielIiCHUs
bu6nuorexa [IOK
34 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 https://m.edsoo0.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
11 KJIACC
Ne | Tema ypoka KoamnyectBo yacos JlaTta DJIeKTPOHHbIE
n/ Becero | Konrpoun | Ilpakr | u3y4Yen | uudposbie
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HbIE
padoThI

HYeCKH
e
padoTt
bl

us

o0pa3oBaTte/ibHbIE
pecypchl

HepasenctBo Yeobnimea. Teopema YeOblmiena. bubnuorexa LIOK
Teopema bepryinu. 3akoH O0JIBIIUX YHCEI https://m.edso0.ru
bubnuoreka [{OK

HepasenctBo Yebrimesa. Teopema YeoObimiena.
Teopema bepuynnu. 3akoH O0NbIINX YUCE

https://m.edsoo.ru

HepasenctBo Yebrimesa. Teopema YeoObimiena.
Teopema bepuynnu. 3akoH O0NbIINX YUCEI

bubnuoreka [{OK
https://m.edsoo.ru

Br100pouHBIif METO MCCIIETIOBAHUIMA

bubnuoreka [{OK
https://m.edsoo.ru

[TpakTideckast paboTa ¢ UCMOIB30BaHUEM
AJIIEKTPOHHBIX TAOJIHUIL

bu6anoreka LIOK
https://m.edsoo0.ru

['enepanbHasi COBOKYIHOCTh U ciTy4aiiHasi BBIOOpKa.

3HAKOMCTBO C BBIOOPOUYHBIMH XapaKTEPUCTUKAMHU.
OneHka cpeJHero U AUCIEPCUU IeHepaIbHOM
COBOKYITHOCTH C IIOMOUIbIO BBIOOPOYHBIX
XapaKTEpUCTHK

bu6nmorexa [IOK
https://m.edsoo.ru

['eHepasibHas COBOKYITHOCTb U CITy4aifHasi BHIOOpKaA.

3HAKOMCTBO C BHIOOPOUYHBIMH XapaKTePUCTUKAMHU.
OrneHka cpeIHEro U IUCIIEPCUN FE€HEPATIbHON
COBOKYITHOCTH C IIOMOUIbIO BBIOOPOYHBIX
XapaKTEpUCTHUK

but6mmorekxa [IOK
https://m.edsoo.ru
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bubnunorexa LIOK

AJICKTPOHHBIX TAOJIUII

8 OnenuBanue BEpOATHOCTEH COOBITHI IO BRIOOPKE https://m.edsoo0.ru
Craructuueckas runoresa. [IpoBepka npocreimmx bu6muoreka [IOK
9 TUIIOTE3 C TOMOIIBIO CBOMCTB U3YYEHHBIX https://m.edsoo.ru
pacrpeneneHuit
Craructuueckas runoresa. [IpoBepka mpocreimmx bu6muoreka [IOK
10 TUIIOTE3 C TOMOIIBIO CBOMCTB U3Y4EHHBIX https://m.edsoo0.ru
pacnpeneneHuin
bubnunoreka LIOK
[TpakTrueckas paboTa ¢ UCIOJIb30BaHUEM
11 https://m.edsoo.ru
AIEKTPOHHBIX TaOJIHII
[IpuMepsl HENPEPBIBHBIX CIyYalHbBIX BEJIMYNH bubmorexa HOK
12 ' https://m.edso0.ru
OYHKIHS TIIOTHOCTH BEPOSITHOCTH
PaBHOMepHOe pacnipenenenue. [Ipumepsl 3aqau
13 PHO® pactip puMep ’ Bbubnuorexa [IOK
MPUBOJIAIINX K MTOKA3aTEIbHOMY U K HOpMaJIbHOM
P Y P Y https://m.edsoo.ru
pacnpeneneHusIM
bubnmorexa LIOK
OyHKIUS TIOTHOCTUA BEPOSITHOCTH MOKA3aTEILHOTO
14 https://m.edsoo.ru
pacnpenenenus
but6mmorexa [IOK
OYHKIHS TIOTHOCTH BEPOSITHOCTH HOPMAIILHOTO
15 https://m.edsoo0.ru
pacnpezeneHus
ITocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX bubnunorexa LIOK
16 cooprTuid. [Ipumep 3agaun, MPUBOIAIICH K https://m.edsoo.ru
pacnpenenenuto [lyaccona
17 [TpakTrueckas paboTa ¢ HCIOJIb30BAHUEM bubmuoteka [IOK

https://m.edsoo0.ru
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KoBapuanus nByx citydaliHbIX BEJIMYHH.

bub6nmoreka [IOK

18 https://m.edsoo0.ru
Koadduument xoppensunn
bubnunoreka LIOK
19 CoBMeCTHBIC HAOIIOCHUS IBYX BEJIMUUH
https://m.edsoo.ru
bu6nmmorexa [IOK
20 Br16opounbIii KO3 GUIIUEHT KOPPEIISAIHT https://m.edsoo.ru
. bubnuoreka [IOK
Paznmumne Mexay THHEWHOH CBSA3bIO U TPHYUHHO-
21 . https://m.edsoo.ru
CJICICTBCHHOM CBS3bIO
bubnunoreka LIOK
22 Jluneiinas perpeccus https://m.edsoo.ru
bubmunoreka IIOK
[TpakTideckast paboTa ¢ UCMOIB30BaHUEM
23 https://m.edsoo.ru
AIEKTPOHHBIX TaOJIHII
bubmunoreka IIOK
[IpencraBienue JaHHBIX ¢ TOMOIIBIO TAOIUI U
24 https://m.edsoo.ru
JIUarpamm, onucatenbHas CTaTUCTHKA
o5 OMBITH ¢ PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU bubmuoreka [{OK
COOBITHUSIMH https://m.edso0.ru
. . bubnunorexa LIOK
Brrurcnenue BeposSTHOCTEH COOBITHI C
26 https://m.edsoo0.ru
npuMeHeHueM popmyn
Boruncnenue BeposiTHOCTEN COOBITUI C bubnuoreka [IOK
27 IpUMEHEHHEM TpapHUUeCKUX METOI0B: https://m.edsoo.ru

KOOpAMHATHas NpsiMasi, 1EPEBO, AUarpaMMa Jujepa
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bubnunorexa LIOK

28 CrnyualiHble BEJTMUUHBI U paclpeieTicHUs 1 https://m.edsoo0.ru
bubnunorexa LIOK
29 MateMaTrnyeckoe OKHUJIaHUE CIydYaliHON BETUYHHBI 1 https://m.edsoo.ru
bubnunoreka LIOK
30 Matematuyeckoe 0XKHIaHUE CIy4ailHOW BETUYHHbI 1 https://m.edsoo.ru
bubnunoreka LIOK
31 KoHTtposbHas padota: "BeposTHOCTh U cTaTUCTHKA" 1 https://m.edsoo.ru
. . bubnuoreka [IOK
Brruncnenue BeposSTHOCTEH COOBITHH C
32 1 https://m.edsoo.ru
npUMeHeHHEM (GOpPMYIT U TpapUUECKIX METOIOB
. . bu6nmorexa LIOK
Brruncnenue BeposSTHOCTEH COOBITHI C
33 1 https://m.edsoo.ru
npuMeHeHneM (GopMyil U rpadpuIecKuX METOI0B
CryuyaiiHble BeJTMYUHBI M PacIIpeieTICHUS bubmorexa HOK
34 i bactip . . 1 https://m.edsoo.ru
MaremaTHuecKoe OXKHUITAHUE CITYIaliHON BEIIMYUHBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBanus
pe3yJbTara
6 Teopust BeposITHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
OnepupoBarh MOHATUSMHU: CpenHee apudMeTHUecKoe, MeIuaHa,
6.2 HauOoIpllee, HAMMEHBIIEE 3HAYCHHE, pa3Max MacCHUBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4YallHBIH SKCIEPUMEHT (ONBIT) U
CIIy9aifHOE COOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIN HCXON)
6.3 CIlyYallHOTO  OMbITa; HAXOIUTh  BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOXHBIMH CITyYallHBIMM COOBITUSMH, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITUI B U3YyYEHHBIX CIyYalHBIX IKCIIEPUMEHTaX
Haxomuts u QopmyianpoBaTh COOBITHS: NEepeceueHue U OObeIUHEHUE
6.4 JTaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JaHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmamMu  Oinepa U (OpMyJIOH  CIOXKEHUS
BEPOATHOCTEN NPH PELICHUHU 33124
OnepupoBaTh TMOHSATUSMHU: YCIOBHAs BEpPOSITHOCTh, HE3aBHCHMBbIE
6.5 COOBITHS; HAXOAUTh BEPOSATHOCTH C MOMOUIBIO MPaBUIa YMHOXKEHHUS, C
MTOMOMUIBIO JEPEBA CIIY4alHOTO OIIBITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a1a4
OnepupoBarh NOHATHAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
6.7 UCTBITAaHUH, YCIIEX M HeyJlaua; HaXOJIUTh BEPOSITHOCTH COOBITUI B CEpUU
' HE3aBHCHUMBIX UCIBITAHUI IO MEpBOro ycrexa, HaXOJIUTh BEPOSITHOCTU
cOOBITUH B cepuH UcTbITaHui bepHysn
6.8 OnepupoBaTh TNOHATUSAMU: Cily4yaiiHas BEJIMYMHA, paclpeacicHue
' BEPOATHOCTEN, JUarpamma pacipeesIeHus
11 KUIIACC
Kox .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
5 Teopust BEpOATHOCTEN M CTATUCTHUKA
5.1 CpaBHUBaTh  BEpPOATHOCTM  3HAYEHMH  CIyyallHOM  BEJIMYMHBIIIO




pacnpeacICHUIO UJIK C IIOMOLIBIO JUarpaMm

OHepI/IpOBaTB IIOHATHEM MATCMATHYCCKOI'0 OXHUAaHus, IIPHUBOJIUTH
IIpUMEPEI TOro, KaK IIPHUMCHACTCA MATCMATHYCCKOEC OXHIAHUC

52 CIIy9aiiHOM BEJIIMYWHBI, HAXOJHWTh MATEMATHUYECKOE OXHUIAHHWE 10
JTAaHHOMY pacpe/IeICHUIO

5.3 Nwmetp npencraBiaeHne o 3aKOHE OOJIBITUX YHCETT

5.4 Nmets npeacrasiaeHue 0 HOPMaJIbHOM PaCIpeACIICHUN

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon

6 Teopus BeposTHOCTEN U CTAaTUCTHKA
[IpencraBnenne fAaHHBIX ¢ TOMOMmBI0 Tabmun u  guarpamm.  Cpennee

6.1 | apudmernyeckoe, MeauaHa, HauOosblllee M HaWMEHbIEE 3HAYEHUS, DPa3Max,
JMCTIEpPCUs M CTaHAapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrnyuaiiHble SKCHEpPUMEHTBHI (OMBITBI) U CIydyallHble COOBITHS. OJIeMEHTapHbIE
coObITusi (Mcxonbl). BepodaTHOCTh ciydallHOTO COOBITHS. BIM30CTh YacTOTHIM

6.2 | BeposTHOCTH cOOBITHH. CiydaiiHbIE OIBITHI C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMH
COOBITHSIMU.  BeposiTHOCTM ~ COOBITUH B ONBITAXC ~ PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMH COOBITUSMU

6.3 Onepauuu Haja COOBITUAMU: TEepecedeHHre, OOBbeAMHEHHE, IPOTHUBOIMOIOKHBIE
coObITud. Jlnarpammsl Ditnepa. @opmyrna cioxeHus: BEposTHOCTEN

6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. [lepeBo  cirydailHOro

' skcniepuMenTa. @opmyria moJHOM BeposTHOCTU. HezaBucumbie COOBITHS

6.5 KomOunatopuoe mnpaBuwino ymHoxeHus. IlepecranoBku u daxtopuan. Ywucio

' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6unoma HelotoHna
bunapHblii crmyyaiiHbIl ONBIT (MCHBITAHHME), ycleX W Heynada. HesaBucumble

6.6 | ucoeitanus. Cepusi HE3aBUCHMBIX MCIBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHuN bepHynn

6.7 Cnyuaiinas BenuuuHa. Pacnipenenenne BeposTHOCTe. Jluarpamma pacnpenesieHusl.

HpI/IMCpBI pacnpeﬂeneHHﬁ, B TOM YHUCJIC TCOMECTPUICCKOCHU OHMHOMHAIIBHOE

11 KJTACC




Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

5 Teopust BEpOATHOCTEHN M CTATUCTUKA

YucaoBwie XapaKTCPUCTHKHU CJ'Iy‘IﬁfIHBIX BCIIMYHMH: MAaTEMaTHYCCKOEC OXUJaHHC,
AUCHICpCus n CTaHJapTHOC OTKJIOHCHUC. HpI/IMepH IIPUMEHCHUA
MATEMAaTHUYCCKOro OXXHAaHus, B TOM 4YHUCJIC B 3aaadax U3 HOBCCﬂHeBHOﬁ KHN3HU.

>1 MareMatnueckoe OKHJIaHHe OMHAPHOW CIIy4yalHOUN BEIMYMHBI. MaTtemaThudeckoe
OKHUJIAaHUE CYMMBI CIy4alHBIX BEJIMYMH. MaTeMaTHyecKoe OXKUJAaHUE U
JTUCTIEPCHUS TEOMETPUICCKOTO U OMHOMHUATIBLHOTO PacIIpeeTIeHUI

5.9 3aKoH OOJBIIMX YUCEIN U €ro polib B HayKe, Mpupoze u odbmectse. BribopouHsblii

METOJI UCCIIENOBAHNI

[Ipumepsl HENmpephIBHBIX  CIAy4allHBIX BenU4MH. [loHATHE O TUIOTHOCTH
5.3 pacmpeneneHus. 3anadyd, MPUBOASIIME K HOPMAIbHOMY paclpeiesieHUIO.
[ToHsiTHE O HOPMAILHOM pacHpeeIeHUN

HNPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OEPA3OBATEJBHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM O0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbI CPeIHETr0 001IEero
o0pa3zoBaHus

Brnanenune MeToamu 0Ka3aTeiabCTB, AITOPUTMAMU PEIIEHUS 3a/1a4; YMEHHE
(dbopMyIHpOBaTE W ONEPHPOBATH MOHATHUSMH: OIpEIeNieHHe, aKCHOMa,
Teopema, CIEJCTBHE, CBOWCTBO, MPHU3HAK, N0KAa3aTelIbCTBO, PAaBHOCUIIbHBIE
(GOpMYIHPOBKH; TPUMEHATH WX, YMEHHE (QOPMYIHPOBaTH OOpaTHOE U
MIPOTHBOIOJIOKHOE YTBEPXKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
UCTOJNB30BaTh  METOJ  MaTeMaTHYeCKOW  WHAYKIWH;  TPOBOJHTH
JI0Ka3aTelbHbIe PAacCyK/IEHUS MPU PEIIeHUH 33/1a4, OLEHUBATh JIOTHYECKYIO
NPaBUIBHOCTh  PACCYXKIEHHH, YMEHHE  ONEepUpOBaTh  MMOHATHIMHU:
MHOXECTBO, IOJIMHOXKECTBO, ONepalMi HaJ MHOXECTBaMH; YMEHHE
WCTIOJh30BAaTh  TEOPETHKO-MHOXECTBEHHBI  ammapaT JUisdi  ONMUCAHUS
peanbHBIX MPOLIECCOB M SBJICHUN M NPU pEIICHUH 3a]ad, B TOM YHCIE U3
IPYTrUX YYeOHBIX TIPEAMETOB; YMEHHE OIEpUPOBATh TOHATHIMHU: Tpad,
CBSI3HBIA Tpad, nepeBo, LUKI, rpad Ha IJIOCKOCTH; YMEHHE 331aBaTh M

OMHUCHIBaTh Tpadbl pa3IUYHBIMH CIIOCOOAMH; HCIIONB30BaTh rpadbl MNpH




pelieHnu 3a1a4

YMeHue onepupoBaTh IOHATHSMHU: HATYpajJbHOE 4YHCIO, LEJIOE YHCIIO,
CTENEHb C LEJIBbIM I0Ka3aTesleM, KOPEHb HAaTypaJbHOM CTENEHH, CTEIECHb C
palMoOHaIbHBIM I10KA3aTeEeM, CTENEHb C JEHCTBUTEIbHBIM I10Ka3aTeleM,
jJorapupM UHCIA, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJBHOIO 4YHCIA,
OCTaTOK [0 MOJYJI0, PalUOHAIbHOE YHCIO, HPPalMOHAIBHOE YHUCIIO,
MHO’KECTBA HATYPAJIBHBIX, LIEIBIX, PALIMOHAJIBHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHE WCIOJb30BaTh MPHU3HAKA JICTUMOCTH, HAUMEHBIIMNA OOIIMA
JIeTUTeNb 1 HauMeHbIlee o01iee KpaTHoe, aroput™ EBkinia npu perenun
3aJ1a4; 3HAKOMCTBO C Pa3JIMUYHBIMM MO3ULUOHHBIMU CUCTEMaMU CUMCIICHUS;
YMEHHUE BBIIOJIHATH BBIUMCIIEHUE 3HAYCHUN U MpeoOpa3oBaHMsl BbIPAXKEHUMN
CO CTENeHsAMH M Jorapudmamu, npeodpazoBaHus APOOHO-PALMOHAIBHBIX
BBIDQKEHUI; yMEHHME OIEpPUpPOBaTh IOHATHUAMHU: IOCIEI0BATEIBHOCTD,
apupMeTHIeCcKasi TPOTPECcCHsi, T€OMETPHUECKasi IMPOrpeccus, OECKOHEYHO
yOBIBaroIas reoMeTpHYECcKast IIPOrpeccus; YMEHHE 3aJaBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (hopmy;
YMEHHE ONEPUPOBATH IOHATHUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (opma
3allUCH KOMIUJIEKCHBIX YHceNl (reoMeTpuyeckas, TPUTOHOMETpHUYEcKas M
anredpandeckasi); yMeTh TPOU3BOJUTH apuUPMETHUYECKHUE JIEUCTBHUS C
KOMIUIEKCHBIMHA ~ 4YMCJIaMH;  NPUBOAMTH  IPHUMEPHl  UCIOJIb30BaHUSA
KOMIUIEKCHBIX YHCEJ; ONEepUPOBATh MOHATUAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTECIIb MATPHUILIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHe ONepupoBaTh TOHSATHSAMH: pallMOHAIbHBIC, HPPAMOHAIBHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMETPHYCCKUC
ypaBHCHHS M HEPABEHCTBA, UX CHCTEMbI; YMCHHE ONEPUPOBATH MOHITHIMHU:
TOX/IECTBO, TOXKIECTBEHHOE MMpeo0pa3oBaHUe, YypaBHEHHE, HEPABEHCTBO,
cUcTeMa YpaBHCHHMH W  HEPABEHCTB, pPaBHOCHIILHOCTh  ypPaBHCHHI,
HCPaBCHCTB U CUCTEM; YMCHUC PCIIaTb YPaBHCHU A, HCPABCHCTBA U CUCTCMBbI
C TOMOIIbIO PA3IMYHBIX MPUEMOB; pEIIaTh ypaBHEHHs, HEPAaBEHCTBA W
CHUCTEMBI C MapaMETPOM; IIPUMCHATh YPAaBHCHUA, HCPABCHCTBA, X CUCTCMBI
JUI PELICHUS MaTeMAaTHYeCKUX 3a7ad M 3aJad M3 Pa3jIMuHBIX 00JacTen

HAaYKH U peaIbHOM KU3HU

YMenue onepupoBaTb HOHATHSAMH: (yHKUUSA, UYETHOCTh (QYHKIHH,

NEpUOANIHOCTD (I)YHKI_[I/II/I, OrpaHUYCHHOCTD (I)yHKL[I/II/I, MOHOTOHHOCTDB




¢byHKIMH, SKCTpeMyM (GYHKLIWHU, HAauOOJbIIee M HAMMEHBIIEE 3HAUYCHUS
GYHKIMM Ha TPOMEXYTKE, HenpepblBHAS (DYHKIHWS, aCUMITOTHI rpaduxa
¢byHKuMu, TepBas M BTOpas MPOU3BOAHAs (DYHKIUHM, T€OMETPUYECKUN U
¢u3nueckuii  CMBICT  MPOM3BOJHOM, TEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaj; yMEHUE HaXOIUTh AaCHUMITOTHI Tpaduka (YHKIHH; YMEHHE
BBIYHCIIATH IPOU3BOIHBIC CYMMBI, IIPOU3BEICHUS, YACTHOTO ¥ KOMITO3UIINU
(GyHKIUH, HAXOAUTHh ypaBHEHUE KacaTeIbHOU K TpaduKky QpyHKIHMH, yMEHUE
HAXOJHUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIU; YMEHHE HCIIOJIB30BATh
MPOU3BOIHYIO Uil HCCIeNOoBaHUs (YHKIWH, HAXOAWTh HAWOOJNBIIUE U
HaVMEHbBIINE 3HAYCHUS (QYHKIHMHA; CTPOUTH TpadUKd MHOTOUICHOB C
WCTOJB30BAHUEM  ammapara MaTeMaTHYeCKOro aHaliHu3a; INPUMEHATh
NPOM3BOAHYIO Ul HaXOXKACHHS HAWIy4IIero pElIeHHs B NMPUKIaTHBIX, B
TOM YHCJI€ COLMATBHO-3KOHOMUYECKHX M (DM3MYECKHX 3a/1a4ax; HaXOIUTh
Iomand u 00bEMBI (GUTYp C HOMOLIBIO MHTETpaia; MPHUBOAUTH MPUMEPHI
MaTeMaTHYeCKOTO MOJAETHPOBAHUA C TIOMOIIBI0  Au(QepeHInaTbHbIX

ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: rpaduk (yHKIMH, oOpaTHas (GyHKLUS,
KoMIo3uus (QyHKUUM, JuHeWHas QyHKOWsA, KBaapaTuuHas (QyHKUHUSA,
panMoHanbHast (QYHKIUS, CcTeneHHas (QYHKIMSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBbIE TPUTOHOMETpUYECKHE (QYHKIMHM, IOKa3aTelbHas U
norapupmuueckas (QyHKIUM; yMEHUE CTPOUTh TIpaUKH H3YyYEHHBIX
(GyHKIUH, BBINONHATH NpeoOpa3oBaHus TpaduKkoB QYHKIUN, UCIIOIB30BaTh
rpaduKu A U3y4eHUs MIPOLECCOB U 3aBUCUMOCTEH, IIPU PELISHUH 33134 U3
JIpYTux y4deOHbIX NPEAMETOB U 3a/Jad M3 pealbHOM >KHU3HM; BBIpAXaTb
dbopMynaMu 3aBUCUMOCTH MEXJYy BEIMYMHAMH; HUCIOJIB30BAaTh CBOMCTBA U
rpaduky QYHKUMH U1 pelIeHHus YpaBHEHUW, HEPaBeHCTB U 3ajad ¢
napameTpamu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA

peLIeHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/Jaydl pa3HbIX THUIOB (B TOM 4YHCIIE Ha
MPOLEHTHI, J0JIM U YacTH, Ha JABWXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HaJoOTH, 3ajadyd U3 o0JacTH YIpPAaBJIEHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAaMM); COCTaBIATh BBIPAKEHUS, YPABHEHUS, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3a1a4yd, HCCIEAOBATH IIOJIYYEHHOE PEIICHHE U
OLIEHUBATh MPaBIONONOOHOCTh PE3yJNbTaTOB; YMEHHE MOJCIUPOBATH

pCaJIbHBIC CHUTyallUKM Ha A3BIKE MAaTEMATUKH, COCTABJISATb BBIPAXKCHUA,




YpaBHCHHA, HCPABCHCTBA U UX CHCTCMBI 110 YCJIIOBUIO 3aJa4yu, UCCICAOBATH
IIOCTPOCHHBIC MOACIN C HCIIOJIb30BaHHUEM alrrapara aJ'IFe6pBI,

HMHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATHSAMHU: CpeAHee apuMeTHuecKoe, MeIuaHa,
HauOoJblllee U HaUMEHbIIEe 3HAYCHHs], pa3Max, AUCIepCHusi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0opa; yMEHHE HW3BJICKaTh, HHTEPIPETUPOBATH
nH(pOopMalKIO, MPEJCTABICHHYIO0 B TaOJMIaX, HAa auarpammax, rpadukax,
OTPaXKaIOIyI0 CBOMCTBAa pEalIbHBIX MPOIECCOB U SIBJICHUI; MPEICTaBIAThH
uHpOpMaLIMI0O C TOMOINBIO TabmUI] W  JAWarpaMM; HCCIeOoBaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C NPUMEHEHHEM TrpapuIecKux
METOJIOB M 3JIEKTPOHHBIX CPENCTB; Ipad)MuecKu HCCIEeN0BAaTh COBMECTHBIC

HAOJIOACHNUS C TOMOIIBIO TMarpaMM pacCeUBaHUs M IMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUSMU: CIIYYalHbIN OMBIT U cIy4yaiiHoe cOObITHE,
BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCTOJIB30BaHUEM TpaUIECKIX METOOB; IPUMEHATH (POPMYIIBI CIOKECHHS U
YMHOXXEHHUSI BEpOSATHOCTEH, (OpMyily IOJHOM BEpOATHOCTH, (HOPMYILY
bepnymnu, komOuHaTopHble (DaKTHl U (POPMYINBI; OLIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; yMEHHE ONepHpoBaTh MOHATHAMU: ClydaifHas
BEIMYMHA, PACIpPEACICHUE BEPOSITHOCTEH, MaTeMaTH4YeCKOe OXHJaHHE,
JMCTIepCHss M CTaHJIApPTHOE OTKJIOHEHHWE CIIydailHOW BEJIMYMHBI, (YHKLIHU
pacrpenieieHuss M IUIOTHOCTH ~ PaBHOMEPHOIO,  IIOKa3aTeNbHOTO U
HOPMaJIbHOTO PACIPENEICHHI; YMEHHE UCIIOJIb30BaTh CBOWCTBA U3YUYEHHBIX
pacnpeneneHuil A peleHus 3a7ady; 3HAaKOMCTBO C IMOHSATHSIMHU: 3aKOH
OOJIBIINX YHCEN, METOAbI BBIOOPOYHBIX MCCIIE0BAaHHM; YMEHUE PUBOIUTH
MpUMEphl MPOSABIEHUS 3aKOHAa OOJIBIIMX YHCET B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATh IMOHATUSAMHU: COYETaHHE,
NEePECTAHOBKA, YMCIO COYETaHUH, YUCIO MepecTaHOBOK; OMHOM HploTOHA;
yYMEHHUE TPUMEHITh KOMOMHATOpPHBIE (DAKThl U PACCYKICHHS JUIsl PEIIeHUs
3a/la4y; OIEHUBAThb BEPOSITHOCTH pEAIbHBIX COOBITHH; COCTaBIATH

BCPOATHOCTHYIO MOJICIIb U UHTCPIIPETUPOBATH HOJIy‘-ICHHBIﬁ pe3yibTart

YMeHue  omepupoBaTh  NOHATUSAMH:  TOYKa, IpsAMas, IIJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIa, INIOCKUWA YroJl, IBYTPaHHBIN
yroyi, TPEXTPaHHBIM YIroJl, CKPEIMBAIOIIUECS IPSAMbIC, MMAPAJUICIBHOCTE U
MEPIEHIUKYIAPHOCTD NPSIMBIX U INIOCKOCTEH, YTrOJI MEXY MPSIMBIMHU, YroOJl

MEXY MPSIMOW M IUIOCKOCTBIO, YIOJl MEXAY IIOCKOCTSIMHU, PACCTOSIHUE OT




TOYKU J0 IUIOCKOCTH, PACCTOSHME MEXKIY NPAMBIMH, PACCTOSHHE MEXKIY
IJIOCKOCTSIMU; YMEHHUE HCIIOJIB30BaTh IIPU PELICHUH 3a4a4 H3Y4YCHHBIC
(bakThl U TEOpEeMbl IUIAHUMETPHUU; YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB
OKPYJKAaIOIIEr0 MWpAa; CTPOUTh MAaTEMAaTUYECKHUE MOJEIU C IOMOUIBIO
F€OMETPUYECKUX IIOHATUM W BEIWYMH, pelaTh CBA3aHHbIE C HHUMU

IMPAKTUYCCKHUE 3aJa4n
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YMeHue omnepupoBaTh MOHATHSAMHU: IJIoUaab (Urypbl, 00bEM (UrypBHI,
MHOTOTPaHHHK, IPaBIJIbHBIH MHOTOIPAaHHHK, CEYeHHUE MHOTOTPaHHUKA, KYO,
napajiesienunes], npu3Ma, nupamuja, Gurypa 1 MOBEPXHOCTh BpPALICHUS,
WIMHAP, KOHYyC, mmap, cdepa, miomanb chepsl, IIOManb MOBEPXHOCTH
NUpPaMUbl, NPU3MbI, KOHyCa, LMWIMHIpA, 00BEM Kyba, MPSIMOYrojJbHOIO
napajulejienunesa, NUpaMuibl, NPU3MbIL, IWIKMHIApPA, KOHYca, IIapa,
pa3BEpPTKa MOBEPXHOCTHU, CEUEHUSI KOHYCa U LUJIMHJpPA, MapajuIebHbIE OCU
WIH OCHOBaHMIO, CEYEHHE I[Iapa, IUIOCKOCTh, Kacaromascs cQepsl,
LHWINHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPaHHUKA, U300paxaTh
MHOTOTPAaHHHUKH, (UTYyphl U MOBEPXHOCTH BPAIICHUS, X CEUYCHHS, B TOM
YKCJIE C TOMOIIBIO JJIEKTPOHHBIX CPEACTB; YMEHHE NPHUMEHATH CBOWCTBA
reOMETPUUYECKUX (UTYpP, CAMOCTOSTENILHO (OPMYIUPOBATH ONpEAeSICHUs
u3ydaeMmbIX (UTyp, BBIABUIaTh THIIOTE3bl O CBOMCTBaX W MpHU3HAKaX
reoMeTpUYecKux QUryp, OOOCHOBBIBaTb WJIM ONpPOBEpraTh HX; yMEHUE
MPOBOJIUTH Kiaccu(UKaLUIo GUTyp MO pa3IMYHBIM NPU3HAKAM, BBIOIHAThH

HGO6XOHI/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA
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YMeHne  onepupoBaTh  TOHSATHSAMH:  JBIDKEHHE B  NPOCTPAHCTBE,
napajyiesIbHbli TepeHOC, CUMMETpPHsl Ha IUIOCKOCTHM U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuWe TMON00Ms, TMOJOOHBIE (QUIYpHl; yMEHHE
pacrio3HaBaTh paBHble M TOJO00HBIE (UTYphl, B TOM YHCIIE B HPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HMCIOIB30BATh T€OMETPHUECKUE OTHOIICHHS TPU
pelieHNH 3a/la4; HaXOAWTh T'€OMETPHUYECKHE BEIWYHMHBI (JUIMHA, YTOJ,
iouaib, 00bEM) MU peUIeHUH 3a7ad U3 APYTuX y4eOHbIX IPEIMETOB U U3
peanbHON JKU3HU; YMEHUE BBIUUCIIATH F€OMETPUYECKUE BEIMYUHBI (IJIMHA,
yroj, IUIOIMaaAb, OOBEM, IJIOMIAIh MOBEPXHOCTH), WCHOJIB3YsS H3yYCHHBIC
dbopMyIBI M METOIbl, B TOM YHMCIE: IUIOMIAAb TMOBEPXHOCTH IMUPAMHIBL,
MIPU3MBI, KOHYCA, [WIMHIPA, TIoMaab chepbl; 00bEM Kyda, MPSIMOYTroJIbHOTO
napajuiesnenunesa, TMpaMubl, TPU3MBbL, IUIMHIpPA, KOHYCa, IIapa; yMEHHE

HaXOJUTh OTHOIIIEHUE 00BEMOB TTOTIOOHBIX (hUTyp
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VYMmenne ONCpupoOBaTh IMOHATUAMU: MNPAMOYIOJIbHAA CHUCTCMa KOOpAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha 4YHCJIO, PAa3JIOKCHHUE BEKTopa Mo 0a3ucy,
CKISIPHOE TIPOM3BENICHHE, BEKTOPHOE TIPOM3BEICHUE, YroJd MEXIy
BCKTOpaMH,; YMCHHC HUCII0JIb30BATh BeKTOpHLIfI u KOOpI[HHaTHBIﬁ METOO AJIsA

PEIICHUS T€COMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘lC6HBIX mpeaAMETOB
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YMeHue BbIOMpPATh MOAXOMSIINA METOM JJIS PEIICHHs 3a/1aud; TTOHMMaHUe
3HAYUMOCTH MATEMATHKA B HW3YYCHHH TMPUPOIAHBIX H OOIIECTBEHHBIX
MPOLIECCOB U SBJICHUH; YMEHHE pacllo3HaBaTh NPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHl MATEMATHYECKUX

OTKPBITUNA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKU

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbIX HA

EI'2 10O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS

11 HatypanbHble u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN

12 Pammmonaneupie  uynciaa. OOBIKHOBEHHBIE U JIECSITHYHBIE JpOOM, TIPOIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 ApudpmeTnueckuii KOpeHb HaTypaibHOW cTemeHu. JlelcTBUs ¢ apupMeTHUYEeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENEHU

14 Crenenb ¢ nensiM nokasareneM. CTeneHs ¢ paloHaIbHbIM Noka3ateneM. CBOMCTBa
' CTETICHU

15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypadbHbIC JOTapU(HMbI

JeiicTButenpHblie uncia. ApudpMeTudeckre onepanuu ¢ AeMCTBUTEIbHBIMU YUCIIaMU.
1.7 [TpubnmkEHHBIE BEIUMCICHUS, TIPABUIa OKPYTIICHUS, IPUKUAKA U OIICHKA pe3ylabTaTa
BBIYMCIICHUI

1.8 [TpeoOpa3oBanue BoIpaXKEHUN

19 KommiekcHbie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie u 1pOOHO-pAIIIOHAIBHBIE YPAaBHEHUS

2.2 HppanmoHanbHble ypaBHEHUS




2.3

TpuroHomerpudecKkue ypaBHEHUs

2.4 [Toxa3zaTenbHbIC U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble n 1poOHO-paliMOHaIbHbIE HEPABEHCTBA
2.6 WppanuoHaibHbie HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMsl U COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cuctemsl IMHEWHBIX ypaBHEeHUN. OnpeaenuTesnb MaTpULIbl
3 QOyHKIUHU U TpapUKU
31 Oynkius, cnocoObl 3amanust ¢yHkuumu. I'paduk ¢ynkumu. Bsaummuo oOpaTHbIE
' ¢byukun. YétHele u HeuéTtHble pynkuuu. [lepuoanueckue pyHKIun
OO6usiacTe ompezeneHuss W MHOXKECTBO 3HadeHMM QyHkuuu. Hymun dynkuumn.
32 [TpomMeXyTKM  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuHUMyMBbl (yHKiuu. HaubGonbliee M HauMeHblllee 3HAaYEHUE
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHas (QyHKIMS C HATypaJIbHBIM U LIEJbIM NoKa3areneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa U rpauK KOpHsI N-Oi CTENeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, UX CBOICTBA U rpaduKu
36 Touku paspeiBa. AcuMnrtorel TpadguxoB ¢yHkuuid. CBoiicTBa  (yHKUHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHMSI TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas v reomeTpuyeckas nporpeccuu. opmyia CiI0XKHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre mNPOU3BOAHONM K HCCIENOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxneHne HanOosbLIEro M HaMMEHBIIETo 3HaueHus (YHKIMM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTETpan
5 MHoxecTBa U JOruKa
5.1 MHoOkecTBO, Onepanuu HaJ MHOXecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
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BepositHOCTB 1 cTaTuCTHKA

6.1 OrnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOPHI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA
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bazoBblit 1 yrnyOnéHusiii ypoBHH. Y4yeOHOe mocoOue

bynumosuu E. A., bynbeiueB B. A. Maremaruka. BepositHocTh 1 ctatuctuka. 11 xiace.

bazoBblit 1 yrnyOnéHnsiii ypoBHH. Y4eOHOe mocoOue
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