MUWHWCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
INPABUTEJIBCTBO CAHKT - IIETEPBYPT' A
KomuTteT no o6pazoBanuto r. Cankr-IlerepOypra
Komurer no ¢usudeckoii kynprype u copty r. Cankr-IlerepOypra
Cankr-IlerepOyprckoe rocyaapcTBeHHOE OIOKETHOE MPoQeccuoHaNbHOE 00pa30oBaTeIbHOE
yupexaeHue «YYuiuile oIuMnuickoro pesepna No 2 (TEXHUKYM)»

PACCMOTPEHO YTBEPXKJEHO

[Tenarornyeckum cOBETOM HupekTop

CII6 I'BITIOY «YOP Ne 2 (TeXHUKYM)» CII6 I'BITOY «YOP Ne 2 (TeXHUKYM)»
3amecTuTeNnb TUPEKTopa K.A. BuikoB

1o yueOHO-BOCIIUTATENbHOM paboTe [Tpuka3z Ne793

CII6 I'BITOY «YOP Ne 2 (TexHUKYM)» ot 25.08.2025

N.N. I1ankoBa

[Tpotokomn Nel

ot 25.08.2025

PABOYAS ITPOT'PAMMA
yueOHOro npeamera «BeposiTHOCTb U CTATHCTHKAY

utst ooyuatomuxcs 10-11 kmaccos

Cankr-IletepOypr
2025



COJAEP)KAHHUE

I.  TTOSACHUTEJIBHAS BAIIHCKA.......coiiiiiiii 3
Il. COAEPXAHUE YUEBHOI'O KVYPCA ..o 4
1l TINIAHHWPYEMBIE PE3VJIBTATDBI .....coiiiiiiiiiiii e 5
IV.  TEMATUYECKOE ITNTAHUPOBAHUE ..........cccooiiiiiiiiii i 9
V. TIOYPOYHOE IUTAHHUPOBAHUE .......ccooooiiiiiiiiiie e 11

VI. TIPOBEPSEMBIE TPEEOBAHUS K PE3VJIbTATAM OCBOEHUSI OCHOBHOU
OBPA3BOBATEJIBHOM ITPOIPAMMBL...........oooeieieeeeeeeeseseeee s ies s asnanns 16

VIl. TIPOBEPAEMBIE SJIEMEHTBI COHEPKAHMSA.........cooiiiiie e 18

VIII. ITPOBEPAEMBIE HA EI'D [10 MATEMATHKE TPEGOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOI OBEPA30BATEJIBHOM ITPOI'PAMMEI
CPEJTHEI'O OBIIEI'O OBPA3OBAHMS ..o 20

IX. TIEPEYEHb DJIEMEHTOB COJAEPXAHUA, ITPOBEPAEMBIX HA EI'D [10
MATEMATHKE ...t ennne s 24

X. YYEBHO-METO/JMYECKOE OBECITEYEHUME OBPA30BATEJIBHOI'O ITPOLIECCA .26



l. IHOACHUTEJIBHAS 3AIINCKA

Pabouass mporpamma y4eOHOTO Kypca «BeposSTHOCTh W CTaTHCTHKA» 0a30BOTO YPOBHS s
obOydaromuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DeaepanbHOr0 TOCYTAPCTBEHHOTO
00pa30BaTeNILHOTO CTaHAPTa CPEAHETO 00IIero 0opa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATUIUN POCCUKCKOTO
oOpa3oBanus. Peanuzanusi mporpaMmbl 00ecrieYuBaeT OBJIAJICHUE KIIOYEBbIMUA KOMIIETEHIIUSMU,
COCTaBJISIIOLIMMHU OCHOBY JJIsi CaMOPAa3BUTHUsSI M HENPEPHIBHOTO 00pa3oBaHMs, IEIOCTHOCTH
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IUYHOCTH 00YYarOIINXCS.
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Y4eOHbIll Kypc «BeposITHOCTh M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBJISETCS MPOJOIDKCHHEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOM mkonbl. Kypc
npelHa3HayeH uid GOpMUPOBAHUS Y OOYHAIOIKUXCS CTATUCTUUYECKON KyJIbTYpbl U OHUMaHUS
pOJIM TEOPHM BEPOATHOCTEH KAaK MATEMAaTHYECKOIO MHCTPYMEHTA Uil U3YYEHHUsS CIIy4dallHbIX
COOBITHIA, BEJTMUMH U mpoiieccoB. [Ipu nzyuenuu Kypca o0oramaroTcs mpeACcTaBIeHUs yJaluXxcs
0 METOJ]aX UCCIeAOBaHNUS U3MEHYHBOTO MUPA, Pa3BUBAETCSA TOHUMaHUE 3HAYUUMOCTH B OOLTHOCTH
MaTE€MaTUYeCKUX METOJIOB MO3HAHUS KaK HEOThEMJIEMOM 4YacTh COBPEMEHHOI'O €CTECTBEHHO-
HayYHOTO MUPOBO33PEHMUSL.

CopnepxaHue Kypca HalmpaBJIEHO Ha 3aKpEIUICHUE 3HAHUM, MOJIYYEHHBIX MPU U3YYEHUU Kypca
OCHOBHOI WIKOJBI U Ha pa3BUTHE IMPEACTaBICHUM O CIy4dailHBIX BEIMYMHAX U B3aUMOCBS3AX
MEX/1y HUIMH Ha BaXHBIX IPUMEPAX, CFOXKEThI KOTOPBIX MOYEPIHYTHI U3 OKPYXKAIOIIEr0 MUpa.

B cooTrBercTBHM ¢ yKa3aHHBIMHM LEISIMH B CTPYKType ydeOHOro kypca «BeposTHoCTh u
CTaTUCTHKA» CpeJHEeH IIKoJbl Ha 0a30BOM YpPOBHE BBIJENEHBI CIEIYIOIME OCHOBHBIE
conepxarenbHble TUHUU: «ClydaiiHble COOBITHSI M BEpOSATHOCTH», «Ciy4aiiHble BETMYMHBI U
3aKOH OOJIBIIMX YHCEI».

BaxHyro yacTe Kypca 3aHUMaeT U3y4eHHEe Te€OMETPUUECKOro U OMHOMHUAIILHOTO paclpeieleHuit
M 3HAKOMCTBO C HX HENPEPHIBHBIMM AHAJIOrAMM — [IOKa3aTeIbHBIM W HOPMaJIbHBIM
pacnpeneseHusIMU.

Conepxanne nuHuUM «CrydaiiHple COOBITHSI M BEPOSITHOCTU» CIYXKUT OCHOBOM  JUIs
dhopMHUpOBaHUS TIPEACTABICHHUH O PACTIPEICTICHUN BEPOSTHOCTEH MEX Ty 3HAYCHUSIMU CITYIaHBIX
BEJIMYMH, a TAKXKE 3Ta JMHUSA HeoOXoauMa Kak 0a3a Ui M3Y4YEHHUs 3aKOHA OOJBIIUX YHUCEN —
(GyHIaMEHTAILHOTO 3aKOHA, JEHCTBYIOLIETO B MpHUpOJEe U OOIIeCTBE U  HMMEIOLIETo
mMareMaTHueckyro  (opmanmmzanmioo. CaM  3akoH  OOJBIIMX  YHCeN Ipejlaraercs B
03HAKOMUTENFHOU (hopMe ¢ MUHUMAJIbHBIM UCIIOIb30BAHUEM MaTEMaTUYECKOro (hopMau3Ma.
Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CIIYYalHBIMH BEJIMYWHAMH, aKIEHTUPYIOT BHUMAaHHE
IIKOJIbHUKOB Ha OMNHCAHUM W W3YYEHHUU CIy4yailHbIX SBJICHUH C IOMOIIBIO HEMpPEepPhIBHBIX
¢byskuil. OCHOBHOE BHUMaHHE yJEseTcs OKa3aTelIbHOMY U HOPMaJIbHOMY pacIipe/iesIeHUsIM,
IpU 3TOM IMPEAINOJAraeTcsi O3HAKOMHUTENIbHOE H3ydyeHue Marepuana 0e3 JI0Ka3aTelabCTB
IpUMEHSEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3yuenune kypca «BeposSTHOCTb M CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOIUTCS 1 4ac B HEZEIIO
B TEUCHHE KaXJI0T0 rojia 00ydeHus1, Bcero 68 yueOHbIX 4acoB.



1. COLEPKAHUE YYEBHOI'O KYPCA

10 KJIIACC

[IpencraBiaeHne JaHHBIX ¢ TOMOIIBIO Tabmui U auarpamm. Cpennee apupmeTndeckoe, Merana,
HauOoJbIlleE M HAUMEHbILEE 3HAYEHMs, pa3Max, AUCIEPCHs U CTAaHAAPTHOE OTKJIOHEHUE
YHCIIOBBIX HAOOPOB.

CiryqaifHbIe YKCIIEPUMEHTHI (OIIBITHI) M CIIy4alHbIE COOBITHS. DJIEMEHTApHbIE COOBITUS (MCXO/IBI).
BeposTHOCTE ciTydaifHOrO COOBITHA. BIM30CTh Y4acTOTHI U BEPOATHOCTH COOBITHH. CiydaifHbIe
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposITHOCTH COOBITHII B OMbBITaX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu  Hajg COOBITHUSMU: TIepecedyeHHue, OOBEAUHCHUE, MPOTHUBOIOIOKHBIE COOBITHA.
Huarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEM.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEpOSTHOCTEH. JlepeBO CIly4allHOTO 3KCIIEPUMEHTA.
®dopmyna noaHo# BeposTHOCTU. He3aBucruMbie COOBITHSI.

Kombunaropuoe mpaBmio ymHoxenus. llepectaHoBku u (axropuan. Uucino coyeTaHMIA.
Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

bunapHbiii ciy4aiiHbli ONBIT (MCHIBITAHUE), yCTieX U Heyaauya. HezaBucumble ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUH 710 epBOro ycrnexa. Cepust HE3aBUCUMbIX UCIIBITAaHUM bepHysi.
Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTed. J[narpamma pacnpeaeneHus. Ilpumepst
pacrpeielieHuid, B TOM YHCJIe, TEOMETPUUYECKOE U OMHOMHAIIBHOE.

11 KJIIACC

UucnoBble XapakTEpPUCTUKU CIyYalHBIX BEJIMYMH: MaTEeMaTHUeCKOe OKMJaHUE, AUCIEePCUs U
CTaHapTHOE OTKJIOHEHHUE. [IprMeprl NpUMEHEHNT MATEMATUYECKOTO0 OKUJIAHUs, B TOM YHUCIIE B
3aja4ax 13 MOBCEJHEBHOM XKM3HU. MaTeMaTHuecKoe OXH1aHue OMHApHOM ciiydaifHOM BEeIMYMHBI.
MaremaTnueckoe OXKUIAHUE CYMMBI CIIy4allHbIX BEIMYMH. MaTeMaTHUeCKOe OKHIAHUE U
JCTIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIBHOTO pacIipe/iesIeHui.

3akoH OOJBIIMX YUCEN U €ro pojb B Hayke, Mpupojae U oduiectBe. BbiOOpouHBI MeTOn
HCCIIEI0BAHUMN.

[TprMepsl HENMPEPBIBHBIX CIIy4alHbIX BelMU4YuH. [IoHSATHE O TUIOTHOCTH pacmpeneneHus. 3aaauu,
NPUBOJSIINE K HOPMAJILHOMY pactpenenennto. [IoHsaTue o HopManbHOM pacipeieIeHUH.



I11. IINIAHUPYEMBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pE3yJbTaThl OCBOEHUS MporpaMMbl ydeOHoro mpenmera «MaTteMaTHKa
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHUPOBAHHOCTBIO IPAXKIAHCKON MO3UIMH 00y4YaroUIerocs Kak akTUBHOI'O U OTBETCTBEHHOI'O
yjleHa  pOCCUICKOro  oOmiectBa,  IMPEACTaBIEHHEM O  MaTeMaTHYeCKUX  OCHOBax
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIECHHUH, MpPOLENYp TIPakAAaHCKOrO OOIecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJCICTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMu B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

IIaTpuoTnyeckoe BocCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUHMCKON TpaKJAaHCKOM WAEHTUYHOCTH, YBAKEHUS K IPOLUIOMY H
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUNCKUX
MaTeMaTHUKOB M POCCUICKONW MaTeMaTH4eCKOM IIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JIOCTHXKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHMEM JIyXOBHBIX LIEHHOCTEH POCCUICKOro Hapona; chOpMUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOIO IOBEJCHUS, CBA3AHHOIO C MPAKTHUUYECKUM IPUMEHEHUEM TOCTHUKEHUI
HayKH U JIEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO
Oyy1iero.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIIOYAs 3CTETUKY MAaTeMAaTUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj]1ay, PEelICHHUH, pacCyKIeHHUI; BOCIPUUMYHUBOCThIO K MAaTEMaTUYECKHM acleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHMsI IIPUMEHSTh MaTeMaTH4YecKHe 3HaHWUs B MHTEpecax 30pOBOTO U
Oe3omacHoro oOpa3a »H3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, peryisipHas (u3nuecKas aKTUBHOCTB);
¢duznyeckoro COBEpLIEHCTBOBAHUS, npu 3aHATHSX CHOPTHUBHO-03/J0POBUTEIBHOM
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYIOIIOOUS; HHTEPECOM K PazIMUHBIM cdepam
npodeCCHOHATIBHON JIeSTETbHOCTH, CBA3aHHBIM C MAaTEMaTHKON M €€ NMPHIIOKECHUSIMU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mnpodeccu W Ppean30BBIBATE COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caM000pa30BaHuIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

JKO0JI0rHYecKoe BOCIIUTAHME:

Cc(OPMHUPOBAHHOCTBIO  SKOJIOTUYECKOH  KyJIbTYpbl, TOHHMMAaHHUEM BIHSHUS  COLHUAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE INPUPOAHONW M COLUAIBHON Cpeabl, OCO3HAHUEM
r100aNbHOTO — XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpHEHTalue Ha  NpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUHN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY>KAOLIEH CpeIbl.

LleHHOCTH HAYYHOI'0 O3HAHUS:



Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd W OOLIECTBEHHOW TMPAaKTHKH, I[OHMMAaHUEM MaTeMaTHYeCKOW HayKu Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTHUECKON KyJIbTYpOH KaK CpECTBOM [103HAHUS MUPA;
TOTOBHOCTBIO OCYLIECTBIISITh IPOEKTHYIO M UCCIIEN0BATENIBCKYIO JESITEIbHOCTh HHAUBUAYAIbHO
U B TpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3ysibTaTbl OCBOEHHS IIpOrpaMMbl ydeOHOro mnpeamera «MaremaTHka»
XapakTepU3yloTCsd  OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMEUIMu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCATbHOIMU — PeyIAmUEHbIMU
oeticmeusMuU.

1) Vuusepcanvnvie nosnasamenwvhuvie Oeiicmeus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCco8 00Y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICAIOWe20 Mupd;
npUMeHeHUe 102UYecKUX, UCCIe008ameNbCKUX onepayuti, ymeHuu pabomams c ungopmayuet).
ba3zoBble Jloru4eckue AeiicTBUA:

o BBISIBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MaTEMaTHUYECKHX OOBEKTOB,
NOHSTUM, OTHOIIEHUN MEXIy MNOHATHAMH; (QOPMYIUPOBAaTH  OINPEAEICHUS  IMOHATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

o BOCIIPUHMMATh, (OPMYIMPOBATh M NPEOOpPa3OBBIBATH CYKICHUSA: YTBEpAUTEIbHBIE U
OTpHIIATENbHbIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

o BBISIBJIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEYUs B (akTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSAX; Mpe/uiaraTb KPUTEpUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

o JIeJIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

o MIPOBOAUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUHN (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpauMBaThb AapPryMEHTAlMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

. BbIOMpaTh CHoco0 pemieHus y4eOHOM 3amaud (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoliee NOAXOMANIMM € Y4ETOM CAMOCTOSTEIBHO BBIJEIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUA:

o HCII0JIb30BaTh BOMIPOCHI KaK MCCIIeI0BATENbCKUI HHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

o MPOBOAUTH CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  OKCIIEPUMEHT, HCCIIEOBAHUE TIO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObEeKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBUCUMOCTEHN MEX 1y 00BEKTaMH, SIBICHUSIMH, IIPOLIECCaMU;

o CaMOCTOSITENILHO (POPMYJINPOBATh OOOOIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOIO
HaOJII0IEHUS, UCCIIEI0BAHMS], OLIEHUBATh IOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHNI];

o IIPOrHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, a TAKIKE BBIABUIATh MIPEAIONIOKECHHS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.



PatGora ¢ undopmaunmeii:

° BBIABJIISATH I[G(I)I/IL[I/ITBI I/IH(bOpMaI_[I/II/I, JAaHHBIX, HGOGXOI[I/IMBIX JJIs1 OTBCTA HAa BOIIPOC U IJIA
pelleHus 3a1a4u;

o BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJU3UPOBATb,
CUCTEeMAaTHU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MpeJICTaBICHHUS,

o CTPYKTypupoBaTh  MHGOpMAIMIO, TPEICTaBIsITH €€ B  pa3UyHBIX  Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

o OLICHMBAaTh HAA&KHOCTH HMHGOPMAIMM IO CaMOCTOSITENIBHO  C(hOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvivie KOMMYHUKAMUGHbBlE OeClicmeus, 00ecneyusaom CcoopmuposaHHocmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYXKAECHUS B COOTBETCTBHM C YCIOBUSIMH MU LEISMHU
oO0I1eHus; SCHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHUCBMEHHBIX
TEKCTax, AaBaTh IOACHEHUS 110 X0y PELICHMS 3aJa4l, KOMMEHTHPOBATH IOTY4YEHHBIN PE3yJIbTaT;
o B X0Jle 00CYX/I€HUs 3aJaBaTh BOIIPOCHI [0 CYIIECTBY OOCYXk/1aeMOW TeMbl, IIPOOIEMBI,
pemaeMoi 3a1a4yk, BbICKA3bIBATh MIECH, HALCJIECHHBIE HAa IIOUCK PEIICHHs; COINOCTaBJIATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KMBaTh Pa3jIMuuUe U CXOJCTBO
NO3ULIMI; B KOPPEKTHON (hopMe PopMyITupoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHMUS;

o IIPECTABIIATh PE3YJIbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, MCCIIECJOBAHMS, IPOEKTA;
CaMOCTOSITENIHO BBIOMPATh (POpPMAT BBICTYIUICHHS ¢ YUETOM 3aa4 NMPE3eHTALUU U OCOOCHHOCTEN
ayJIUTOpHUH.

CoTpyanunuecTtBo:

o MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBa KOMaHJHON U MHIMBUAYAJIbHOW pabOThl pU
pelieHMH Yy4eOHBIX 3a/ay; NPUHUMATh I€JIb COBMECTHOH JesATeIbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padOT, JOrOBapHBAThCs, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOIEH;

. y4acTBOBaTh B IpyHMHOBBIX (hopmax paboThl (00CyXkaeHHs, OOMEH MHEHUMH, «MO3TOBbIE
HITYPMBI» M HHBIE); BBIMOJIHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHAMU KOMAaHJbl; OIICHMBAaTh KaueCTBO CBOETO BKJJa B OOLIMI MPOMYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUSI.

3) Vuusepcanvnvie pecynamuensvie Oeticmgus, obecneuusarom @GoOpMuUpoBaHUe CMbICLOBHIX
YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIAITh IJIaH, AITOPUTM pPEIICHUS 3a]]aul, BBIOUPATh CIOCO0 pelIeH s ¢ Y4ETOM UMEIOIIHUXCS
pECYpcOoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTb U KOPPEKTUPOBATh BAPHAHTHI
peleHuii ¢ yuéToM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

. BJIaJICTh HaBbIKaMM MTO3HABATEIBHON peduieKCuu Kak 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
U MBICIUTEIBHBIX TIPOLIECCOB, HUX pE3yAbTAaTOB; BIAACTh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHNs MaTEMaTUUECKOH 3a7auu;



o IIPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PEUICHMM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHbBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

o OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHATH INPUYUHBI
JOCTHMOKEHUS UM HEAOCTUKEHUSI Pe3yJIbTaTOB JEeSTEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KUIIACC

YurtaTh U CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh HOHATHAMH: CpeAHEe apu(MeTHUecKoe, MeIuaHa, HauOoJbllee, HauMEHbIIEEe
3Hau€HUE, pa3Max MAacCHUBA YHCIOBBIX JIaHHBIX.

OnepupoBaTb MOHATUSAMHU: CIIy4alHbI 5SKCHEpUMEHT (OIBIT) U cllydailHOe CcOObITHE,
3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIN MCXO0J1) CIYyYalHOIO OIBITA; HAXOAUTh BEPOSTHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOATHOCTHU
COOBITHI B U3YYEHHBIX CIY4alHBIX 3KCIIEPUMEHTAX.

Haxonuts 1 popMynupoBaTh COOBITHS: IEpeceyeHre U 00beIMHEHNE JaHHBIX COOBITUH, COOBITHE,
MIPOTUBOIIOJIOKHOE JAaHHOMY COOBITHIO; TOJIb30BAaThCSA AWarpaMMmamu Oiiiepa U (HopMysion
CJIOKEHMSI BEPOSITHOCTEH MPU PELICHUH 3a/1a4.

OnepupoBaTb MOHATUSMHU: YCIOBHAas BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS; HAXOJIUTh
BEPOATHOCTH C TOMOUIbIO IIPAaBUJIa YMHOKEHHS, C TIOMOILBIO JIepeBa CIy4aifHOTO OIbITA.
[TpuMeHsATH KOMOMHATOPHOE NMPABUJIO YMHOXKEHUS TPU PEIICHUH 3a/1ay.

OnepupoBaTh NOHATHAMHU: HCIIBITAHWE, HE3aBUCUMBIE UCIBITAHUSA, CEPHUsl UCIBITAHUH, yClleX U
HeyJaya; HaXOJIUTh BEPOATHOCTU COOBITUM B CEpUM HE3aBUCHUMBIX MCIBITAHHM 10 MEPBOro
ycrexa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu HcTbITaHuil beprysu.

OnepupoBaTh NMOHATUSMU: CilydaiiHas BEJIMYMHA, PACIpENeTIeHHE BEpPOSITHOCTEH, auarpamma
pacnpeneseHusl.

11 KJIIACC

CpaBHUBATh BEPOATHOCTH 3HAUEHUH CIIy4aillHON BEJIMYMHBI [10 PACIPEICICHHUIO WK C TIOMOIIbIO
Jyarpamm.

OnepupoBaTh NOHATHEM MAaTEMATUUYECKOTO 0>KMJIAHUS; IPUBOANTH IPUMEPBI, KaK MPUMEHSAETCS
MaTEMaTUYECKOE OKMJAHUE CIIy4allHON BEIMYMHBI HaXOAWTh MATEMaTHYECKOE 0XXKHMJAHUE II0
JAHHOMY pacIpeeIeHHUIO.

HmeTsb nmpeacTaBieHne 0 3aKOHe OOJIbIINX YHCE.

HmeTh npeacTaBiieHne 0 HOpMaJbHOM paclpeesieHuH.



IV. TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

No /i HaumenoBanme pasaeaoB u Ttem Koamvecrso yacos DJIeKTPOHHBIE (undporbie)
NpPOrpamMMblI Bcero oOpa3oBaTejbHbIE pecypchl

1 llpencTanieHHe AGHHBIX 1 ONHCATENEHAS 4 Bu6mmotexa LIOK https://m.edsoo.ru/e0b7b0f1
CTaTHCTHKA
CnyuaiiHple  OIBITBI M CIIy4alHbIE

2 COOBITHS, OMBITHI C PABHOBO3MOXHBIMH = 3 bubnunorexa [IOK https://m.edsoo.ru/eOb7b0f1
3IIEMEHTAPHBIMH UCXO0JaMHU

3 iﬁiﬁiﬁ;ﬂ COOBITHAMH, - CHOXCHHE 3 bubmmorexka IIOK https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEPOSITHOCTD, JIePEBO

4 cllydaifHOro omsita, (opMmyna monHoW 6 bubmmoreka [{OK https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBHCHUMOCTH COOBITHI

5 DneMeHThl KOMOMHATOPUKU 4 bubnuoreka LIOK https://m.edsoo.ru/e0b7b0f1

6 Cepuu TIOCIIEI0BATEIIbHBIX UCITBITAHUI 3 bubnmoteka [{OK https://m.edsoo.ru/e0b7b0f1

7 CoyuaifHble BETUYMHBI U pactipesieieHus 6 bubnuoreka LIOK https://m.edsoo.ru/e0b7b0f1

8 O0o001IecHEe ¥ CHCTEMATH3aIUs 3HAHUIH 5 bubnmoteka [{OK https://m.edsoo.ru/e0b7b0f1

OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3nesioB 7 TeM (undposbie)
Ne i/l Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
1 MaremaTuueckoe  OXHJAAHUE  CIy4YalHOM 4 bubanoreka HOK
BEJTMYMHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcuss M CTaHJAPTHOE OTKJIOHEHUE bubnuoreka [IOK
2 N 4 1
CIy4ailHOW BETUUMHBI https://m.edsoo.ru/5fbc5dcl
3 3aK0H OOJIBIINX YUCEI 3 1 bubmiorexa HOK
https://m.edsoo.ru/5fbc5dcl
4 HenpeproiBHbie Clly4yaliHble BEJINYHUHBI 2 bubnnoreka LHOK
(pacmpenenenus) https://m.edsoo.ru/5fbc5dcl
bubnnoreka HOK
5 H 2 1
OPMAIGHOE PacpEACIICHI https://m.edsoo.ru/5fbc5dcl
5 [ToBTOpeHmEe, 006001IeHNE U CUCTEMATH3AIUS 19 9 bubnnoreka LHOK
3HAHHUN https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

V.

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N/ T KosnuyectBo yacos
°n/n eMa ypoka Beero

1 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOJIHII U TUarpaMm 1

5 Cpennee apudmeTrueckoe, MeIuaHa, HanOoJbIlee U HAaMMEHbIIIee 3HaUeHMs, pa3Max, AUcIepeus, 1
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

3 Cpennee apudmMeTrueckoe, MeIuana, HanOoJbIlee U HAaMMEHbIIIee 3HAUSHHSI, pa3Max, JUCIIePCus, 1
CTaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

4 Cpennee apudmeTnueckoe, MeTuana, HanOOJbIEee U HAMMEHBIIIee 3HAUCHUS, pa3Max, TUCIIePCHs, 1
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

5 CrnyyaitHble S5KCIIEPUMEHTHI (OTIBITHI) M CITydaliHbIe COOBITHS. DeMeHTapHble COOBITHS (MUcxoapl) | 1

5 BepositTHOCTh ciydaiiHOro coObiTusl. BeposiTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXHBIMU 1
3JI€MEHTapPHBIMUA COOBITUSIMHU

7 BepositHOCTh cityuaiinoro coosiTus. [Ipaktuueckas pabora 1

8 Omnepanuu HaJ COOBITHAMMU: NepecedeHne, 00beJUHEHNE COOBITUH, MPOTUBOIOJIOKHBIE COOBITHS. 1
Juarpammsl Diinepa

9 Onepanuu HaJ COOBITHSMU: NIEpecedeHre, 00beIMHEHNE COOBITHUI, TPOTUBOIOJIOKHbIE COOBITHUS. 1
Juarpammel Ditnepa

10 dopmyIa CII0KEHUS BEPOATHOCTEN 1

11 VYcnoBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo CirydaiiHOro 3KCepuMeEHTa 1

12 YcnoBHas BEPOSITHOCTb. Y MHOYKEHUE BEPOSITHOCTEN. [IepeBo CilydaiiHOro dKCIepuMeHTa 1

13 VYcnoBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo CcirydailHOro 3KCriepuMeHTa 1

14 dopMyIa MOJIHON BEPOATHOCTH 1

15 dopmyia MoIHON BEPOATHOCTH 1




16 ®opmyna nonHoi BeposaTHocTH. HezaBucumbie COOBITHS 1
17 KontponbHas padota 1
18 KomOunaTopHOE MPpaBUiI0 yMHOKEHUS 1
19 [lepecTanoBku U pakTopUan 1
20 Yucno coueranuit 1
21 Tpeyronbhuk Ilackang. @opmyna oOunoma HeroToHa 1
29 bunapnpIi ciydaiiHBIM ONBIT (MCIIBITAHUE), yerieX U Heynada. HezaBucumbie ucnbitanus. Cepust 1
HE3aBHCHUMBIX UCIBITAHUHN 0 IEPBOTO ycrexa
23 Cepus He3aBUCUMBIX HcTbITaHUM bepHymiu 1
24 Cepus He3aBUCUMBIX HcTibITaHu. [IpakTHyeckas paboTa ¢ UCIIOIB30BaHUEM AIEKTPOHHBIX Tabmur | 1
25 CrnyugaitHasi BeTMIHHA 1
26 Pacrnipenenenue BepostHocTeil. [luarpamma pacupeseneHus 1
27 CyMMa 1 1pou3BeICHUE CITyYalHbIX BEIHYUH 1
28 CymMa 1 Ipou3BeCHHUE CITy4alHbIX BEIMYNH 1
29 ITpumeps! pacnipesienieHni, B TOM YKCIIe FTeOMETpUYecKoe U OMHOMMAIbHOE 1
30 [Tpumeps! pactipeiesieHnid, B TOM YHCIIE T€OMETPUIECKOe U OMHOMHUAIBHOE 1
31 [ToBTOpEeHME, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 1
32 [ToBTOpEeHME, 0000IIEHNE M CHCTEMAaTH3aINsT 3HAHUN 1
33 HToroBasi KOHTpOJIbHASA paboTa 1
34 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 3HAHUM 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 IToBropenue, o0oOmieHne, cuctemarusanus 3HaHWM. CilyyailHble ONBITBI U BEPOSITHOCTH 1
ciy4daitHbIX coObITHH. Ceprun He3aBUCUMBIX HUCIIBITAHUN
5 [ToBropenue, o0oOmEeHne, cuctemarusanuss 3HaHWK. CiydailHbIE ONBITBI W BEPOSITHOCTH 1
ciydaiiHbIX coObITHil. Cepuu He3aBUCUMBIX HCTIBITAHUI
3 [ToBropenue, o0oOmEeHne, cuctemaru3anus 3HaHWK. CiydailHblE ONBITBI W BEPOSITHOCTH 1
ciy4aiHbIX coObITHH. Cepun HE3aBUCUMBIX UCTIBITAHUI
4 IToBropenue, o0oOmeHne, cuctemarusanus 3HaHUU. CiyyailHble ONBITBI U BEPOSITHOCTU 1
ciydaiHbIX coObITHi. Cepuu He3aBUCUMBIX HCTIBITAHUI
5 [Ipumepsl NpUMEHEHMSI MATEMAaTHYECKOI0 0’KUJIaHUS (CTpaxoBaHUE, JIOTEPEs]) 1
6 MareMaTHuecKoe 0KUIaHUEe CYMMBbI CIy4alHbIX BEIMYUH 1
7 MatemaTtuueckoe 0XKHIaHue TEOMETPUYECKOT0 U OMHOMMAIILHOTO pacipeesIeHui 1
8 MareMaTHuecKoe 0KUIaHue T€OMETPUIECKOT0 U OMHOMHAIIBHOTO pacipeaeaeHuH 1
9 Jlucniepcus U CTaHAApPTHOE OTKIOHEHUE 1
10 Jucnepcus u CTaHIapTHOE OTKJIIOHEHUE 1
11 Jlucriepcuu reoMeTpuYeckoro 1 OMHOMHUAIIBHOTO PAaCHpeeICHHS 1
12 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM AIEKTPOHHBIX TAOJHIL 1
13 3akoH OONbIINX YKce. BoIOOpOUHBIM METOT UCCIIeTOBAHMIA 1
14 3akoH OonpUINX YyKce. BIOOpOUHBI METOT UCCIIEIOBaHUMA 1
15 IIpakTryeckas paboTa c UCIIOIB30BAaHUEM JICKTPOHHBIX TaOJIHIL 1
16 WroroBas koHTpoJsibHas paboTa 1
17 [Ipumepbl HeNpepbIBHBIX  CIy4alHbIX BedMYMH. @OYHKIMS IUIOTHOCTH  paclpeaesieHHUs. 1

PaBHOMCpHOC pacnpeacICHUEC U €TO CBOMCTBa




18

IIpuMepsl HeENpepbIBHBIX CIy4aWHbIX BEIMYMH. @DYHKIUA IUIOTHOCTH  PaCIpeIelICHUs.
PaBHOMEpHOE pacnpesienieHue U €ro CBOMCTBA

19

20

3ajaud, NPUBOIAIIKME K HOpPMajJbHOMY pachpeneieHrto. DyHKUIUS TJIOTHOCTH M CBOWCTBA
HOPMAJIBHOTO PaclpeacIIeHUs

HpaKTI/ILIGCKaH pa60Ta C UCITIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/II_I

21
22

[ToBTOpeHMEe, 00001eHNE U crucTeMaTH3aIus 3HaHui. OnrcarenbHasi CTATUCTHKA

HOBTOpeHI/IC, O606H.[CHI/IC Hn cucreMaTrusanus 3HaHui. OnucarenbHas CTaTHCTHKA

23

[ToBTOpenmne, o0000mEeHne u cucremaru3anus 3HAHUW. OMNBITBI C  PaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

24

25

26

[ToBTOpenue, o0o0OmeHne u cucTeMmaru3auus 3HaHUW. ONbITEI C  PaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU COOBITUAMHU

IToBTOpenue, 06o0LIIeHNEe U cUcTeMaTH3alMsl 3HAaHUN. BeluncieHne BeposTHOCTEH COOBITHH ¢
npuMeHeHHeM (opMyia M rpaduyeckux MeTOA0B (KOOpAMHATHAs MpsMas, IepeBo, JuarpaMmma
Diinepa)
[ToBTOpenue, o6oOmIeHNEe W CHCTEMaTH3alMs 3HAHWH. BhramcieHne BEpOSTHOCTEH COOBITHHA ¢
npuMeHeHreM (opMya M rpaduyeckux METOA0B (KOOpJMHATHAs MpsMas, IepeBo, JuarpaMmma
Ditnepa)

27

[ToBTOpeHune, 006o0IIeHNEe U cucTeMaTu3alus 3HaHWM. BelumciieHne BeposSTHOCTEM cOOBITHI ¢
npuMeHeHueM (Gopmyn U TrpapuyecKuX METOA0B (KOOpAMHATHAs IMpsMas, JEepeBO, AUarpaMma
Diinepa)

28

29

[ToBTOpeHmne, 0060OIIEHNEe U cUCTeMaTU3allvs 3HaHW. BelunciieHne BEepOSTHOCTEH COOBITHH ¢
pUMeHeHneM (Gopmyn U TpapuyecKMX METoN0B (KOOpAMHATHAs IpsiMas, JE€peBO, auarpamma
Diinepa)

HOBTOpCHI/IC, O606H.ICHI/IC U CHCTeMaTH3allis 3HaHUA. CHy‘-IafIHBIe BCJIMYMHBI U paCIpCACIICHUA

30

31

[ToBTOpeHue, 060061IeHNe U cucTeMaTH3anus 3HaHui. CitydaiiHble BETMYUHBI U pacpeeIeHUs

HOBTOpCHI/IC, 060611_[CHI/IC U CHCTeMaTH3alus 3HaHMH. MaTreMaTH4ecKoe OXKUJaHHe CJ'Iy‘-I&fIHOfI
BCIINYHHBI




[ToBTOpenue, o0o0mmIeHNEe U CHUCTeMaTH3alMs 3HAHUK. MaremMaTHueckoe OXHJaHUE CIydailHOU

32 1
BEJTUYHMHBI

33 HToroBast KOHTpOJIbHAs paboTa

34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




VI. TIPOBEPSAEMBIE

TPEBOBAHUA K PE3YJBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble TMpeAMeTHbIC Ppe3yJbTAThbl OCBOCHHUSI OCHOBHOIA
NPOBepPsIeMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 YuraTh U CTPOUTH TAOIHUIIBI U AUATPAMMBI
6.2 OnepupoBaTh NOHATUSMM: CpelHee apudmeTHueckoe, MeIUaHa,
HauOoJiblIee, HAUMEHbILIee 3HAYCHHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX
OnepupoBaTh NOHATUSAMU: CIIy4allHbIM 3KCIIEPUMEHT (OIBIT) U CIy4yaiiHOe
coOBITHE, BJIEMEHTapHOE COOBITHE (RJIEMEHTApHBII HMCXO0J) CIy4yailHOTrO
6.3 OIbITA; HAXOOUTh BEPOSTHOCTH B ONbITAX C PABHOBO3MOKHBIMU
CllyyailHBIMHM COOBITHSMH, HAXOAUTh U CPABHUBATH BEPOSITHOCTU COOBITHI
B U3YUEHHBIX CIIy4alHBIX SKCIEPUMEHTAX
Haxomute u dopmynupoBatb coObITHSA: TepecedeHHe U OOBEAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, IMPOTHUBOIOJOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCs  auarpaMMamMu  Oiepa M QOPMYNIOH  CIIOKEHHS
BEPOATHOCTEN NP PELICHUH 3314
OnepupoBaTh MNOHATHSIMHU: YCIOBHAas BEpPOSITHOCTh, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOJAUTh BEPOSITHOCTU C MOMOIIBIO MpaBUiIa YMHOXKEHHUS, C
MMOMOIIBIO JEPEBA CIYYANHOIO OIbITA
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBarh NOHATUAMH: UCHBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUs
6.7 UCTBITAaHUH, yCIIeX U HeyJaya; HaXOIUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUI 1O NEPBOTO YCIEXa, HAXOAUTh BEPOSATHOCTH
COOBITHH B cepuu UcnbITaHuil bepHyinu
6.8 OnepupoBarh MOHATHSAMH: CiIydailHas BeJIWYMHA, pacHpeiesieHne
' BEPOATHOCTEN, [Uarpamma pacipeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble mnpeaMeTHble Ppe3yJbTAaThbl OCBOEHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrpaMMbI CpeHero o01ero 06pa3oBaHusA
pe3yJbTara
5 Teopus BEposSTHOCTEN M CTaTUCTHKA
51 CpaBHUBaTh BEpPOATHOCTH 3HAYECHHM CIIy4YalHOW  BEJIMYHMHBI IO
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AMArpaMM
5.9 OmnepupoBaTh MOHATHEM MAaTEMAaTUYECKOIO OXKUAAHUS, IPUBOJUTH
' IIPUMEPBI TOT0, KaK MPUMEHAETCS] MaTEMaTUYECKOe OXKHUIaHUE CIydaiHOM




BEJIMYUHBI, HAXOIUTh MATEMATHYECKOE OXKHJIaHHE
pacnpeiesieHUIo

1o

JAHHOMY

5.3
5.4

HmeTs npeacTaBieHue 0 3aKOHE OOJIBIINX YUCET

NmeTh IpeACTaBICHHUEC O HOPMAJIBHOM paclpEaCICHUN




VII.

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

6

6.1

6.2

6.3

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpeacraBnenne JaHHBIX C€ TOMOIIbK Tabmunm wu  guarpamm.  CpemHee
apudMeTHYeCKOe, MeIWaHa, HauOOJblllee M HAWMEHbIIEe 3HAYEHUs, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB

CrnydaifHple DKCIIEpUMEHTHI (OIBITBI) W CIydalHbIE COOBITHS. OJEMEHTapHBIC
coObITus (McX0abl). BepoATHOCTH ciay4dailHOro coOOBITHA. bBAM30CTH YacTOTHI U
BEPOATHOCTH COOBITUN. CllydaifHbIe OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
coObITUAMHU. BeposTHOCTH COOBITHII B ONIBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH

Onepauuu Haa COOBITUSIMH: TepeceueHue, OObeAMHEHHE, MPOTHUBOMOIOKHBIE
coObITus. uarpammel Ditnepa. @opmyna cioxkeHUs: BEpOsSTHOCTEH

6.4

6.5

6.6

VYcnoBHas  BEPOSATHOCTb. YMHOXKEHUE BEpOSATHOCTEH. JlepeBO  ciydailHOro
skcniepuMmenTa. @opmysia nosHo#M BepoaTHOCTU. HezaBucumeblie cOOBITHS

KomOunatopHoe mnpaBuino ymHoxeHus. IlepecranoBku u ¢akropuan. Yucino
coueranuil. Tpeyronbuuk Ilackans. @opmyna 6uHoma HelotoHna

bunapHblif cny4aliHblii OnBIT (MCHBITaHUE), ycrex M Heyaada. HesaBucumble
ucneltannsd. Cepusi HE3aBUCHMBIX MCHBITaHUM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymn

6.7

Crnyuaiinas BenmuunHa. Pacnipenenenne BeposiTHocTel. JMarpamma pacnpeaeneHus.
[Ipumeps! pactipeienieHnid, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHAIIBHOE

11 KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOsSTHOCTEN U CTATHCTHKA

5.1

UucnoBble XapaKTEPUCTUKH CIy4YailHBIX BEJIMYMH: MaTeMaTU4YecKOe OKHUJaHUE,
JHUCTepCusi U CTaHJapTHOE OTKJIOHEHHe. [IpuMepsl mpuMEeHEeHUsT MaTeMaTUYECKOTO
OKUJAaHMs, B TOM 4YHCIE B 3aJadax W3 IOBCEIHEBHOM XM3HM. Maremarnyeckoe
OXKU/aHue OWHApHOW CiTydyallHOW BeNMYMHBI. MaTeMaTH4ecKoe OXHIAaHHE CYMMBbI
CIIy4alHBIX BEIMYHMH. MaTeMaTnyeckoe 0XKMIaHueE U TUCIIEPCHUS] TEOMETPUYECKOTO U
OMHOMMAJIBHOTO paclpeieleHuit

5.2

3akoH OOJBIIMX YUCENT W €ro Pojb B HAyKe, MpUpOJE W oOmIecTBe. BHIOOpOUHBIN
METO/]I NCCIICIOBAHUI

5.3

[Ipumepsl  HENpEpBIBHBIX  CIy4YaWHBIX BeJIWYMH. [loHATHE O TIUIOTHOCTH
pacnpezenenus. 3a1auu, IPUBOIINE K HOpMalIbHOMY pacnpenenenuto. [lonstue o
HOpPMaJIbHOM pacrpeesieHuu







Vill. TPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOW ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble Tpe0OBaHHsI K HpeAMETHBIM pe3yJIbTaTaM OCBOEHHA
NPOBEPSIEMOr0 | OCHOBHOII  00pa30BaTe/IbHO  NMPOrpaMMbl  CpeJHEro  0o0mero
TpedoBaHMS o0pa3oBaHus

Bnagenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMAMU PELLEHUS 3a/]ad; YMEHHE
dbopMynupoBaTh U ONEPUPOBATH MOHITUSIMH: OIpPEACTICHHE, aKCHOMa,
Teopema, CIIEJICTBHE, CBOMCTBO, IPHU3HAK, J10KA3aTEIbCTBO, PABHOCHIIbHbBIE
GOopMyIUPOBKH; MPUMEHATh HX; yMEHHE (QOpMYyIUpoBaTh oOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPKJAEHUE, PUBOJIUTH MPUMEPBHI U KOHTPHPUMEPHI,
UCIOJB30BaTh ~ METOJ  MareMaTH4eCKOM  HHAYKIHMHM;  IPOBOJIUTH
JI0Ka3aTeNbHbIE PACCYXICHUS IPU PELICHUU 3ajay, OLEHUBATh JOTHYECKYIO
IIPABUJIBHOCTb PACCYKIEHUIN; YMEHHE ONIEPUPOBATH MOHATHSIMU: MHOKECTBO,
[IOJIMHOXKECTBO, OIEpaly HaJ MHOXECTBAMHM; YMEHHE HCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyis OlMCaHUsS PEAJIbHBIX IIPOLECCOB U
SIBIICHUU U MPU PEIICHUH 3a/1a4, B TOM YHCIIE U3 APYTUX YUYECOHBIX IPEIMETOB;
yYMEHHUE ONEepUpOBaTh MOHATUAMMU: rpad, CBA3HBIN rpad, 1epeBo, LUK, rpad
Ha TIIJIOCKOCTH; YyMEHHE 3aJlaBaThb M OIHUCBHIBaTh Tpadbl pazIMuHBIMU
crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh IMOHATUSAMHU: HAaTypaJbHOE YHUCIO, LEJI0E YHCIIO,
CTENEHb C LIETBIM TOKa3aTelIeM, KOPEHb HAaTypaJbHOW CTENEHU, CTENEHb C
palMoOHaIbHBIM I10Ka3aTeIeM, CTENEHb C JIEHCTBUTENbHBIM I10Ka3aTeleM,
Jorapudm 4ucia, CHHYC, KOCHHYC U TaHT'€HC ITPOU3BOJIBHOTO YHCIIa, OCTATOK
[0 MOJYJI0, PalMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIO, MHOXECTBA
HaTypaJIbHbIX, LENbIX, PallMOHAIbHBIX, NEHCTBUTENBHBIX 4YMCET; yYMEHUE
UCIIOJIb30BaTh MPHU3HAKU JEIUMOCTH, HAUMEHbIIUN OOUIMM JAenuTens u
HauMeHbIllee olIlee KpaTHoe, alropuT™M EBkimuaa npu pemieHuH 3ajad;
3HAKOMCTBO C Pa3JINYHBIMU NTO3ULMOHHBIMU CUCTEMAaMHU CUUCIICHUS; YMEHHE
BBINOJIHATh BBIYMCIICHWE 3HAUYE€HUH W TpeoOpa3oBaHUs BBIPAXKEHUH CO
CTEeTEHsIMH U Jorapudmamu, MpeodOpa3zoBaHus APOOHO-pPALMOHATIBHBIX
BBIDQXECHUI; yMEHHE ONEpPUpPOBaTh MOHATHUAMU: IOCIEI0BATEIBHOCTD,
apudmeTrnyeckas MpPOrpeccHsi, TeoMeTpuyecKas Mporpeccus, OECKOHEYHO
yObIBaromias reoMeTpuyecKast porpeccus; yMEHue 3ajaBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHE ONEepUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONpPSKEHHBIE
KOMIUIEKCHBIE YHUCJIa, MOAYJIb M apryMEHT KOMIUJIEKCHOIO 4ucia, Gopma
3aMMCU KOMIUICKCHBIX YuceNl (TeoMeTpuyecKasi, TPUTOHOMETpUYecKas u
anreOpanyeckas); yMeTb IPOU3BOAUTH apu(METHUYECKHe JeHCTBUA C
KOMIUIEKCHBIMU ~ 4YMCJIaMH;  [PUBOAUTH  HPHUMEPHl  HCIOJb30BAaHUS
KOMIUIEKCHBIX YHCEJ; OIEpUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x%3,

OTIpeAeNUTENb MaTPUILIbl, TEOMETPUYECKHUI CMBICIT OTIPEACTUTENS




YMeHue onepupoBaTh MOHATUSIMH: palMOHAIbHBIC, HPpPAIlMOHAIIBHEIE,
MOKa3aTelbHbIE, CTENEHHbIe, Jorapu@MUUecKue, TPUTOHOMETPUUECKUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMbI, YMEHHE ONEPUPOBATH MOHITUSIMHU:
TOXKJIECTBO, TOXJIECTBEHHOE IpeoO0pa3oBaHMEe, YpaBHEHHE, HEPABEHCTBO,
CUCTEeMa ypaBHEHUI U HEPABEHCTB, PAaBHOCUIILHOCTh YPaBHEHH, HEPAaBEHCTB
U CHCTEM; YMEHHE pelIaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TTOMOIIbIO
pa3IMYHBIX MPUEMOB; pEIIaTh YpPaBHEHUs, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; MPUMEHSITh YypaBHEHUS, HEPaBEHCTBA, WX CHUCTEMbI IS
peIlIeHUsT MAaTeMaTUYSCKUX 3a7a9 M 3a/1a4 U3 Pa3IMYHBIX 00JIacTeil HAyKH U
peaabHOM KU3HU

YMeHue onepupoBaTh HOHATHAMH:  (QYHKOUS, YETHOCTH  (DYHKIUH,
NEPUOTUYHOCTh (DYHKIMH, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTBH
(GyHKIMHM, SKCTpeMyM (QYHKIMHM, HauOojblllee M HAUMEHbIIEE 3HAUCHUs
(GyHKLIMU HAa IPOMEXKYTKe, HelpepblBHAs (YHKIMS, aCUMITOTHI rpaduka
GyHKUMU, TepBas U BTOpas NPOU3BOAHAs (DYHKIMM, F€OMETPUYECKUN U
(GU3MYECKUI  CMBICT  MPOM3BOJIHOHM, TMepBooOpa3zHas, ONpeneIEHHBIN
UHTErpajl; yMEHHE HaXxOIUThb AaCUMIITOTHl Trpaduka (GYHKUHH; YyMEHHE
BBIUNCIIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEAEHUS, YACTHOTO U KOMIIO3ULIUU
GyHKIMH, HAXOIUTH ypaBHEHHE KacaTeNbHON K rpaduKy QyHKINH, yMEHHE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTapHbIX (YHKIUH; YMEHHUE HCII0JIb30BaTh
MPOU3BOJIHYIO JUIsl HCCenoBaHUs (QYHKIUI, HaXOOUTh HaWOOJbIINE U
HalMEHbIIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
MCIIOJIb30BAaHUEM  alllapara MaTeMaTU4ecKoro aHajlin3a, IPHUMEHATh
IIPOU3BOHYIO JJI HAXOXKIEHUS HAUITYYILIEro PEIIEHUs B IPUKIIAJHBIX, B TOM
YHCcI€ COLMATbHO-DKOHOMHUYECKMX U (U3MYECKMX 3ajadax; HaxOIHUThb
Iomaau U 00bEMBI (PUIYp € MOMOIIBIO MHTErpaja; MPUBOAUTH NMPUMEPHI
MaTeMaTUYeCKOr0 MOJEIUpPOBaHUS C ToMollplo  JuddepeHanibHbIX
ypaBHEHUH

YMeHue onepupoBarh MOHATHAMU: Tpapuk (QyHKIUH, oOpaTHas (QyHKIMS,
KOMITO3UIIUS (YHKUUH, JUHeHHas (yHKIMSA, KBajpaTHUHAs (QYHKLUA,
panyoHanbHast (QYHKIUS, CTENeHHas (YHKIUSA, TPUTOHOMETPHUYECKUE
¢byHKIIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIUHU, IOKazareiabHas u
norapumuueckas (yHKUUU; YMEHUE CTPOUTHh TpaduKH H3YYEHHBIX
(GyHKIMH, BBINONHATH NpeoOpa3oBaHusl rpaduKoB (PYHKIIMMA, HCIIOJIb30BAThH
rpaduKy Ui U3y4eHHsI IPOLIECCOB U 3aBUCUMOCTEMH, IPU PELICHUHN 33]a4 U3
JIpYruX Yy4eOHbIX MPEIMETOBH 3a/Jad M3 peallbHOM IKU3HH; BBIpaXaTb
dopMynaMu 3aBUCUMOCTH MEXIY BETHYMHAMH; MCIOJIb30BATh CBOMCTBA U
rpadpukn GYHKUMH J7Is pelieHusl ypaBHEHHH, HEpaBEeHCTB W 331ady ¢
napameTrpamMy; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
pelIeHU ypaBHEHU, HEPABEHCTB U X CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUMOB (B TOM 4YHCIIE Ha
IPOLICHTHI, TOJH U YaCTH, Ha ABMXKEHHE, pabOTy, CTOMMOCTb TOBAPOB U yCIYT,
HQJIOTW, 3aJa4d M3 00JacTh yIpaBlIeHUs JUYHBIMM U CEMEWHBIMU




¢uHaHCAMM); COCTABISATH BBIPAKEHUS, YPAaBHEHUS, HEPAaBEHCTBA MU WX
CUCTEMBI II0 YCIIOBHIO 3aJayd, HCCIENOBATh IIOJYYCHHOE pEIICHUE U
OLIEHUBAaTh IPABJONOAOOHOCT PE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUd Ha s3bIKE MAaTEMAaTUKH; COCTaBJIATH BBIPAXKCHUA,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4d, UCCIENOBATh
IIOCTPOEHHbIE ~ MOJENM C  HCIOJIb30BAHHEM  ammapara  ajureopsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yinbTaT

VYMeHHe OnepupoBaTh MOHATHAMHU: cpelHee apudmerndeckoe, MeanaHa,
HauOoJbllee W HaWMEHbIIee 3HAYCHMS, pa3Max, AWUCIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHMCIIOBOIO HAOOpa; yMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(pOpMAIINIO, MPEACTABICHHYIO B TAaONHIIAX, HA JUarpammax, rpadukax,
OTPaKAIONIYI0 CBOMCTBAa pPEAIbHBIX IMPOLECCOB M SIBICHUM; MPEICTABIATH
UHPOpPMALIMIO C TIOMONIbI0 TaONMWII W  JAWarpamMM; HCCIEIOBaTh
CTaTHCTUYECKHE JaHHbIE, B TOM 4YHUCIE C MPUMEHEHHEM TpadHueCKUX
METOJIOB M 3JIEKTPOHHBIX CPEICTB; IpaUyecky HCCIeI0BaTh COBMECTHBIC
HaOJIIOICHNS C TOMOUIBIO AMarpaMM pacCeMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CIy4YailHBIN ONBIT U CIy4yaliHOE COOBITHE,
BEPOSITHOCTb CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM Ipa)UueCKUX METOA0B; IPUMEHATh (OPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BepoATHOCTeH, (opMyay TMOIHOH BEpOSITHOCTH, (GopMyny
bepuymniau, komOuHaTOopHBIE (akThl U (HOPMYJBI; OLIEHUBATH BEPOSITHOCTU
peabHBIX COOBITHH; yMEHHE ONEepUpOBATh MOHATHAMM: Cly4yailHas
BEIMYMHA, PACHPEIEICHUE BEPOSITHOCTEH, MAaTEMaTHYECKOE OKUIaHME,
JTUCIIepCUsl U CTAHJAPTHOE OTKJIOHEHHE CIIy4aHON BEJIIMYMHBI, (QYHKIUU
pacmpeneNneHuss M IUIOTHOCTHM — PaBHOMEPHOIO,  IIOKA3aTEIBHOTO U
HOPMAJIBHOT'O PacHpeleeHN; YMEHUE UCIO0Jb30BaTh CBOMCTBA U3YYEHHBIX
pacupeneNneHui Ui pELIeHHs 3a7ad; 3HAKOMCTBO C IOHATUSMH: 3aKOH
OOJBIINX YHCeN, METOAbl BEIOOPOYHBIX HUCCIIEAOBAHUM; YMEHUE MPUBOJIUTH
OpUMEpbl MPOSBJICHUS 3aKOHAa OONBIIMX 4YHCET B TNPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATH MOHATUSAMHU: COUYETaHMUE,
NEPECTaHOBKA, YKMCIO COYETaHUH, YHUCIO MepecTaHOBOK; OMHOM HproTOHA;
YMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKThI U PACCYKACHUS IJI PEIICHUS
3a]a4; OICHUBATb BEPOSITHOCTH pEANbHbIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb M UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIBTAT

YMeHnE OIICpHUPOBATH IIOHATUAMMU: TOYKa, mnpsamas, TIIIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIA, IUIOCKUM YroJ, ABYTPaHHBII
YIoJI, TPEXTPaHHBIA Yroj, CKPEIIMBAIOIIMECS MpsSMbIE, MapalieIbHOCTh U
NEPNCHAUKYIIAPHOCTD IMPAMBIX H HHOCKOCTCI\/'I, YroJj MExXay npsiMbIMH, YTOJI
MEXIY NPSIMOU U INIOCKOCTBIO, YIOJl MEKIY IIIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO IINIOCKOCTH, PACCTOSIHHUC MCKIAY MNPSAMBIMH, PACCTOAHUC MCIKAY
IMJIOCKOCTAMU,; YMCHHUEC UCIIOJIb30BATh IPU PCHICHUU 3aa4 U3YYCHHBIC (I)aKTI:I
U TEOpeMbl IUIAHUMETPHM; YMEHHE OICHMBATh pPa3Mepbl OOBEKTOB
OKPY’KAIOIIEr0 MHUPA; CTPOUTH MATEMAaTUYECKUE MOJCIU C IOMOIIBIO




TCOMECTPHUICCKUX IMOHATUH U BCJIMYMH, pClIaTh CBA3aHHBIC C HHMU
IMPAKTUYCCKUE 3alavdn
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YMeHue onepupoBaTh MOHATHUSAMH: IUIOMAAb (GUTYphl, 00BEM (UTYDHI,
MHOTOTPaHHHK, IPABHJIBHBI MHOTOI'PAaHHUK, CEYEHUE MHOTOTPaHHUKA, KYO,
napajieNienune], npu3Ma, nupamuja, Gurypa u MOBEPXHOCTh BPALICHUS,
IWIMHIP, KOHYC, map, cdepa, Iomans cepsl, MIOMaab MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHyca, IMIMHApPA, 00bEM Kyba, MPsIMOYTrOJIBHOTO
napaJulelenueaa, MupaMuIbl, IPU3MbL, IWINHIPA, KOHYCA, apa, pa3BEpTKa
IOBEPXHOCTH, CEYEHHS KOHyca ¥ LWIMHIAPA, MapajuiebHbIE OCH WU
OCHOBaHMIO, CEYEHHUE MIapa, IUIOCKOCTh, Kacaromascs cepsl, LIINHIAPA,
KOHyCa; YMEHHE CTPOHTh CEYEHHWE MHOTOTPAHHUKA, H300paxarb
MHOTOTPAaHHHUKH, (UTYypHl W MOBEPXHOCTH BpAILEHUS, X CEUCHHS, B TOM
YHce C MOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH CBOICTBa
TEOMETPUYECKUX (HUTyp, CAMOCTOSATENBFHO (OPMYIHPOBATH ONPEACICHHS
U3y4aeMbIX (HUryp, BBIABHIAaTh THIIOTE3bl O CBOWCTBaX W IpU3HAKaX
reOMeTPUYeCKuX (Uryp, OOOCHOBBIBATHMIIM ONpPOBEPraTh HUX; YMEHHE
IPOBOJIUTH KIACCU(PHUKALUIO (PUTYp 1O Pa3IMYHBIM MPU3HAKAM, BBIIOJIHATH
HEO0XOIMMBIE IOTIOJTHUTEIBHBIE TOCTPOCHHS

11

YMeHue  onepupoBaTh  INOHATHSAMM:  JBIDKEHHE B IIPOCTPAHCTBE,
napajjieNbHbl TepeHOC, CUMMETPHsl Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuWe TONO0OUS, TMOAOOHBIE (UTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE M TMOJOOHBIE (DUTYPHI, B TOM 4HCIE B TPHPOIE,
UCKYCCTBE, apXUTEKTYPE; MCIOJIH30BATh T€OMETPHUECKUE OTHOMICHUS TMpPU
pelIeHny 3a/1a4; HaXOJUTh TE€OMETPUYECKHE BEIMYUHBI (JJIMHA, YTOJ,
o1Iaib, 00bEM) MPH PELICHUH 3a7ad U3 JPYTUX y4eOHBIX IPEIMETOB U U3
peabHON JKM3HU; YMEHHE BBIUUCIATH TEOMETPUYECKHE BEITMUMHBI (IUIMHA,
yroj, IUIOM@AaAb, 00BEM, IMJIOMIAJb MOBEPXHOCTH), UCHOJb3Yd H3YUYECHHBIE
GopMynbl U METOABI, B TOM 4MCJE: IUIOLa/Jb MOBEPXHOCTH MHUPAMUIbI,
IPU3MBI, KOHYCa, IWIMHPA, TUIOIAb Cephl; 00bEM KyOa, MPsSIMOYToJIbHOTO
napaujenenunena, NupaMusl, TPU3Mbl, WIKHAPA, KOHYCa, I1apa; YMEHHE
HaXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX (HUTYD
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YMeHHe OnepupoBaTh IMOHATHUSAMHU: IPSIMOYIOJIbHAS CHUCTEMa KOOPJAWHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATBI BEKTOPAa, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpPa HA YHUCIO, pa3lIoKeHHE BEeKTopa Mo Oa3ucy,
CKaJsIPHOE TPOM3BEIEHUE, BEKTOPHOE TIPOM3BEICHHUE, YIOJN  MEXKIY
BEKTOPAaMH; YMEHUE HUCIOJIb30BaTh BEKTOPHBIA U KOOPIAWHATHBIA METOJ JUIS
pelleHns: TeOMEeTPUUYECKUX 3a4a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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YmMmenne BBIGI/IpaTI: HOIIXOIIHH_[I/II\/Il MCTO IJIA pCHICHUA 3aJdadu; INOHUMAHUC
3HAYUMOCTH MaTEMaTHKH B HW3YYEHMHM TMPUPOAHBIX M OOIIECTBEHHBIX
MPOLECCOB U SBJIEHUH; YMEHHE paclo3HaBaTh NPOSBICHUE 3aKOHOB
MaTeMaTUKUd B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MaTeMaTHYECKHX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH




IX.

IHEPEYEHDb 2JIEMEHTOB COIEPKAHUA, ITPOBEPJAEMbBIX HA EI'D IO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna u BIYUCICHUSA
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOoOU, MPOLCHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTereHH. J[eMcTBUS ¢ apu(PpMETHYECCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenb ¢ nenbiM nokaszateneM. CTeneHb ¢ pallMOHAJIBHBIM Moka3aTeneM. CBolcTBa
' CTENeHH
15 CuHyc, KOCUHYC U TAHT'€HC YHCIIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC, QpPKTaHT'€HC
YHCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIC JOTapru(OMbI
JlelicTBUTENbHBIC YKcha. Apu(pMETHUECKUE OTEePali C ACHCTBUTEIBHBIMHI YHCIAMU.
1.7 [TpubnmxEHHbIC BRIYUCICHUS, TIPABUIIa OKPYTJICHUS, TIPUKHAIKA U OLIEHKA pe3ysIbTara
BBIYMCIICHU I
1.8 IIpeoOpa3oBanue BoIpaKeHUH
1.9 KomrnekcHeie yncna
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITApaMeTpaMu
2.11  Matpuna cucTeMbl TUHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu
31 OyHkums, cnocodsl 3amanus (GyHkuuu. 'papux ¢yHkmuu. BzaumHo oOparHbie
' dbyakumun. Yetabie 1 Heu€THBIC QyHKINU. [leprognyeckue GyHKIHN
Obnacte omnpeneneHus M MHOXKECTBO 3HaueHMd QyHkiun. Hymum ¢yHkumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.

MaxkcumyMbl 1 MUHUMYMBI GyHKIMH. Hanbomnbiee n HauMeHbliee 3HaueHHe QyHKIIUU
Ha IIPOMEKYTKE




Crenennast (GyHKIHMS C HaTypaJbHBIM M LIEJBIM MOKazareneM. EE colicTBan rpaduk.

3.3 . .
CaoiicTBa u rpaduk KOpHs N-0if cTeneHn
3.4 Tpuronomerpuueckre GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pa3psiBa. AcuMOTOTH rpadukoB pyHkuuid. CBoiicTBa GYHKIMH, HENPEPHIBHBIX
' Ha OTpE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEN
3.8 Apudmerndeckas U reoMeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOLIEHTOB
4 Hauana maTremMaTueckoro aHaiunsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHMe NPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMH Ha MOHOTOHHOCTb U
4.2 IKCcTpeMyMbl. HaxoaeHne HauOOJBIIer0o W HAUMEHBIIETO 3HAYCHUS (QYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
3) MHokecTBa 1 JIOTUKA
5.1 MHoxecTBo, onepauuu HaJl MHOkecTBaMu. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMbIe U TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 KoopauHaTs! 1 BEKTOPBI




X. YYEBHO-METOJANYECKOE OBECIHIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Martemaruka: anrebpa M Hayalla MaTeMaTHYECKOrO aHaju3a, reomeTpusa. Anrebpa u
Hayayia MaTemMaTudeckoro ananmsa. 10-11 kmaccel: 6a30BbIi W yIiyOJICHHBIH YPOBHH: YY€OHUK /
II.A. Amumos, IO.M. Konsrun, M.B. TkaueBa [m ap.]. — 11-13-e usn., crep. — Mockaa:
[Ipoceemenue, 2023, 2024, 2025. — 464 c.: ui.

2. Maremaruka: anredpa U Hadajaa MaTeMaTHYeCKOro aHanusa, reomerpus. [ 'eomerpus. 10-
11 xmaccer: 6a30BbIi U yriyOnenHsiid ypoBHu: yueOHuk / JI.C. Artanacsan, B.®. byryzos, C.b.
Kamomues [u ap.]. — 9-e m3a. — Mocksa: [IpocBemenue, 2021. — 287 c.: uin. — (MI'Y — mkorne).

3. bynumosuu, E.A. Marematuka. BepostHocTh u cratuctuka: 10 kimacc: 0a3oBbIi U
yrayOneHHbIil ypoBHU: yueOHOe nocodue / E.A. bynumoBuy, B.A. Bynbrues. — 2-e usa., crep. —
Mocksa: [IpocBemenue, 2024, —224 c.: wi.

4. bynumosuu, E.A. Marematuka. BepostHocTh u cratuctuka: 11 kimacc: 0a3oBblil U
yriIyOneHHbIH ypoBHU: yueOHoe nocodue / E.A. bynnumosuu, B.A. Bynbraes. — 2-e u3., crep. —
Mocksa: [Ipocenienue, 2024. —144 c.: ui.

METOANYECKHUE MATEPHUAJIBI 1JIsA YYUTEJIS

1. ®enopoBa, H.E. AnreOpa w Hayajza MareMaTHYeCcKOro aHajau3a. MeEToIuYecKue
pexomenganuu. 10-11 kmaccel / H.E. ®enoposa, M.B. TkaueBa. — Mocksa: IIpocsemenne, 2023.
—-80c.

2. Martemaruka. BepostHocth u cratuctuka. 10-11 xmaccel. ba3oBblif ¥ yriyOn€HHBIM
ypoBHH. MeToanueckoe nocooue. — Mockaa: IIpocsemenue, 2024. — 48 c.

3. Amumos, II.A. Anrebpa u Havana MaremMaTuueckoro anamuza. 10-11 kiaccsr:
MmeToguueckoe mocoome / IIILA. Ammmon, IO.M. Komarma, M.B. Tkau€Ba. — Mocksa:
[Tpocsemienue, 2025. — 192 c. — ISBN 978-5-09-102540-7.

4. ArtanacsH, JI.C. T'eomerpus. 10-11 xmaccel: meronmdeckue pexomengauuu / JI.C.

ArtanacsH, B.®. byry3os, C.b. Kagomues. — Mocksa: [Ipocsemenue, 2024. — 176 c. — ISBN 978-
5-09-102541-4.

S. Bbynumosuu, E.A. BepositHocTh 1 cTatuctuka. 10-11 knacesl: MeToanueckoe mocooue s
yautens / E.A. Byaumosud, B.A. Bynsraés. — Mockga: [Ipocsemenue, 2024. — 160 c. — ISBN
978-5-09-102542-1.

MU ®POBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. Poccuiickasi diekTponnas mkouia (https://resh.edu.ru/)
- Buneoypoku 1mo BceM y4eOHBIM TIpeaMeTam

- UnTepakTHBHBIE 3aJaHUS

- Meroauueckue MaTepuabl

1. MockoBckas djekTponHas mkoJa (https://uchebnik.mos.ru/)
- bubnmnoreka yueOHBIX MaTepHalioB

- CrieHapuu ypoKOB

- TecroBble 3a1aHuUs

2. DOUIIU (PenepajbHbIi HHCTUTYT Neaaroruyecknx usmepenmii) (https:/fipi.ru/)
- lemoBepcuu EI'D

- OTKpBITHIN OaHK 3aTaHUM


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/

- MeToandeckue peKOMEH1aluu
4, Sunexc.Yueonuk (https://education.yandex.ru/)
- HTepakTUBHbBIC 3aaHUS

- ABTOMaTHuecKasi mpoBepkKa

- [Iepconanu3upoBaHHbIE TPAEKTOPUU
5. Yuu.py (https://uchi.ru/)

- lHTepakTUBHBIE KYpCBI

- OnmuMInuaabl

- CTaTuCcTUKa yCIIEBAEMOCTH

6. Hudoypox (https://infourok.ru/)
- Buneoypoku

- Tector
- Metonnyeckue pa3paboTku


https://education.yandex.ru/
https://uchi.ru/
https://infourok.ru/

