MYHHIIUIIATIFHOE OI0PKETHOE 00111e00pa3oBaTelIbHOE YUPEKICHNE
«IlIxomna Ne 154 ¢ yrinyOaeHHBIM U3Y4EHHEM OTJEIbHBIX MTPEAMETOBY
ropojickoro okpyra Camapa

IIpoBepeno YT1Bepxnaro
3am. gupekropa o YBP Hupexktop MBOY kol Nel54 r.o.Camapa
/Noponuna B.B. /Kopuunosa H.H./
«27» aBrycra 2025 . ITpukas Ne 250 ot «28» aBrycra 2025 .

Kopnunosa H
HukonaeBHg

PABOYAS ITPOTI'PAMMA (1D 7137991)

[Ipenmer (xypc): «BeposiTHOCT M cTaTUCTUKA. ba3oBbIil ypoBEHB)»

Knacc: 10-11

KonudectBo uacoB mo yuebHOMy miaHy: 34 4 B roa 1 4 B HeemO

Cocrasnena B cootBeTcTBUU ¢ DenepanbHOi paboueil mporpaMMoii o yaeOHOMY IpeIMeTy
«BeposATHOCTB U cTaTUCTHKA. ba30BBIi YPOBEHbY»

Yuebnuku:

* Martemaruka: anreOpa U Hadajga MaTeMaTHYeCKOTO aHalu3a, reomeTpus. Anrebpa u Hadana
MaremaTudeckoro aHammsa, 10-11 kmaccel/ Amumos II.A., Konsrua FO.M., TkaueBa M.B. u
npyrue, AkunoHepHoe oomectBo «M3natenbetBo «IIpocBemnienue

Paccmotpena Ha 3acenanuu MO yunrteneit pu3nKo-MaTeMaTuYecKoro MUKIa

(Ha3BaHME METOIUYECKOTO OOBETMHCHMS)
[Iporokon Nel ot «27» aBrycra 2025r.
[Mpeacenarens MO /AmypanueBa [1.A./




MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YyYarommnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTATUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH miis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJBbTYpbl W TOHUMAHUS POJM TEOPUU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca o0OOramarTCsi MPEACTABICHUS YYalIuXcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEKy HUMHU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAFOIIETO MUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LENSIMA B CTPYKType YYeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CJIEYIONTME OCHOBHBIE cojiepKarenbHbie JUHUU: «Ciy4ailHbie COOBITHS W
BEPOSTHOCTY, «CiydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMMAIIEHOTO PACIIPEACIICHU M 3HAKOMCTBO C MX HEMPEPHIBHBIMHU aHAJIOTAMH —
MMOKa3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICICHUSMU.

Conepxxanue muHUU «CaydaifHble COOBITHS U BEPOSITHOCTHY CIY>KUT OCHOBOM
11 GOpPMUPOBAHUS TIPEJCTABICHUN O pPAaCOpeaeICHUH BEPOSITHOCTEH MEXTY
3HAYEHUSAMHM CIyYalHbIX BEJIMUMH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0aza Jis
W3YYCHUS 3aKOHA OOJNBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEWCTBYIOMIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyio Gopmanuzanuio. CaMm 3aK0H



OONBIIMX YWCEN TpemiaracTcss B O3HAKOMUTENBHOW (opMe ¢ MUHUMAIHHBIM
UCIIOJIb30BaHUEM MAaTEeMAaTUYECKOTO opMaliu3Ma.

TeMbl, CBsiI3aHHBIE C  HENOPEPHIBHBIMH  CIyYaHBIMM  BEJIUYMHAMH,
AKIICHTUPYIOT BHHMAHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYCHHH CIIyYalHbBIX
SBJICHMI C MOMOIIBbIO HENMpepbIBHBIX (PyHKIMH. OCHOBHOE BHUMaHUE YJESETCS
MOKA3aTeIbHOMY M HOPMaJIbHOMY paCIpeleeHUsIM, MPU ATOM MPEANoaracTcs
O3HAKOMHTEIFHOE U3yUeHUE MaTepuana 06e3 J0Kka3aTelbCTB MPUMEHSIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YyUCHHUC KypCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBnenne MaHHBIX C TOMOIIBIO Tabnui W auarpamm. Cpeanee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McXo/bl). BepodaTrHocTh ciydailHOro coObITHs. biu3ocTe 4YacToThl U
BEPOATHOCTH cOObITHI. CiryyaliHbIE OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUsAIMU.  BeposTHocTH  CcOOBITUH B ONBITaX € PaBHOBO3MOXKHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Onepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcrepumenTa. @opmyria MoaHoM BeposiTHOCTU. He3aBrucuMblie COOBITHS.

Komb6unaropnoe npaBuino ymHoxkeHus. IlepectaHoBku u ¢axtopuan. Yuciao
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIi OMBIT (MCTIBITAHUE), YCIIEX W Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCHUMBIX HCHOBITAHUA 10 TiepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIu.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBble  XapaKTEpUCTHKUA  CIyYalHBIX  BEJIMYMH: MaTeMaTH4YeCKOe
OXXUJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mNpuUMEeHEeHUs
MaTeMaTUYECKOT0 OXHUJAHUS, B TOM YHUCJE B 3aJayaX M3 MOBCEIHEBHOWN >KHU3HHU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4alHOM BeNMWYWHBI. MaTemMaTtndeckoe
0’XKMJAHUE CYMMBI CITy4alHbIX BEJIMYMH. MaTeMaTH4eCKOe OKUIaHUE U TUCTIEPCHUS
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeieICHU .

3akoH OOJBIIMX 4YHCET W €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Br160opouHbIil METOT MCCTIEAOBAHMI.

[IpuMepbl HENpPEpBIBHBIX CIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIpEEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTBIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MATE€MaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbI, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH Cpe/Ibl, INTAHUPOBAHUS MOCTYIIKOB M OIICHKH MX BO3MOMHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEYECKOM MIesATEeNbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanrvnvie  noznasamenvuwvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKIACHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (TPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nunpopmanmueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MpPEACTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yd, KOMMEHTUPOBATh MOJy4YE€HHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXKHBaTh Pa3UyMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajJlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaTh MPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMI MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

COCTaBJIATH IIJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIIOCO0 PEIICHHS ¢
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUN ¢ Y4ETOM HOBOM HH(MOPMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAaHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCca U pe3yibTaTa
peleHns MaTeEMaTUIECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYThH ITPY PELLICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJEHHBIX OIIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



10 KJIACC

Yurarh U CTPOUTH TAOJIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apuMeTnyecKoe, Meinana, HauoobIee,
HauMEHBbIIIee 3HAUYEHUE, PA3Max MacCUBa YUCIIOBBIX JaHHBIX.

OmneprpoBaTh NOHATUSAMU: CIIyH4alHBIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (IJIEMEHTAPHBIN HMCXO0J) CIy4alHOTO OIIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HAaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIydalHBIX
DKCIIEPUMEHTAX.

Haxoauts u popMynupoBaTh COOBITHS: IIepeceueHue U 00bEAMHEHNE TaHHBIX
COOBITHM, COOBITHE, TPOTUBOIOIOKHOE JAHHOMY COOBITHIO; TI0JIb30BaThCS
auarpaMMmamu Jisepa u (opMyJIoi CII0KEHHUs] BEPOATHOCTEN IPHU PELICHUH 3a/ay.

OnepupoBaTh MOHATUSAMHU: YCIOBHasi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS;
HaxXOJUTb BEPOATHOCTH C IOMOILIBIO IPAaBWIA YMHOXKEHUSA, C IIOMOLIBIO JEpeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE PABUIIO YMHOKEHHUS MIPU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3ABUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAHUHM, yCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBUCHUMBIX MCIIBITAHUNA J10 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpeleICHue
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KJIACC

CpaBHUBAaTH  BEpPOSITHOCTM  3HAYEHUM  CIy4yallHOM  BEIMYMHBI IO
pacnpeeNeHUIO UM C IOMOIIBIO THATPAMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMaTUYECKOE OXHUAAHUE CIYyYalHOW BEJIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

HMmeTh nipeACcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX M ONHUCATEIIbHAS 4 bu6nunorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIE OIIBITHI M CITy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
3 Omnepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [IOK
BEpPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VciioBHast BEPOSTHOCTD, IEPEBO
4 CIIy9aifHOTO (I))HI)ITa do 13 ia TTOJTHOM 6 brbmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIT
bu6nmorexa LIOK
4
> DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepuu nociaenoBaTenbHBIX UCIIBITAHUI 3 1 bubmorexa LHOK
P A https://m.edso0.ru/e0b7b0f1
7 Crydaligble BEIWYMHEI U pacIipeieICHUs 6 bubmorexa HOK
e pactipelt https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 7 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN httos://m.edso.ru/e0b7bOfL
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 MaremaTuyeckoe OKUJIaHUE CITy4yalHOM 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
5 Hucnepcust u cTaHAapTHOE OTKJIIOHEHHE 4 1 bubmmoreka [JOK
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fhc5dcl
bubnunoreka LIOK
3 3 0 3 1
AKOH DOILILHX HHCet https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE CilydaliHble BETUYUHbI 9 Bu6mmoreka [JOK
(pacnpenenenust) https://m.edsoo.ru/5fbc5dcl
bubnmnorexa LIOK
H 2 1
> OPMAIIEHOE paciipeAeerit https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmorexa LIOK
6 . 19 2
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3

ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypcsl
1 IIpencraBnenne naHHBIX C 1 bubnmnoreka [JOK
MTOMOIIBIO TaOJUI] ¥ TUarpamMm https://m.edso00.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbllee U
2 HaUMEHbIIIEE 3HAYEHNS, pa3Max 1 bubmorexa [JOK
> PasMax, https://m.eds00.ru/dd00738d
JUCTIEPCHS, CTAaHIapPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIllee U
3 HalMeHBIIIee 3HAUEHH, pa3Max 1 bubmorexa [JOK
P > https://m.edso0.ru/98645f6¢
JUCTIepCcusi, CTAHJApPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeauaHa, HanOoJIbIIlee U
4 HalMe€EHbIIIee 3HAUEHU, pa3Max 1 bubmorexa [JOK
P ’ https://m.edso0.ru/7¢9033a8
TUCTIepCHsl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
5 (OTIBITHI) U CITyYaiHBIE COOBITHSI. 1 bubnmnoreka [JOK

DneMeHTapHbIe COOBITHS
(ucxopl)

https://m.edsoo.ru/347c¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
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BepositHOCTB CitydaitHOTO
coObITHs. BeposiTHOCTH COOBITHIA

bubmuorexa [JOK

0 B OINBITaX C PABHOBO3MOKHBIMU https://m.edso00.ru/64d75244
AJIEMEHTAaPHBIMU COOBITUAMU

7 BeposiTHOCTB cityuaiiHOTO bubmumorexa [IOK
coOwiTus. [IpakTudeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Hag COOBITUSAMMU:

8 nepeceyeHue, 00beAMHEHNE bubnuoreka [IOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edso0.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu Hag COOBITHSAMMU:

9 nepeceyeHune, 00beAMHEHNE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. JlmarpamMmel Diinepa

10 dopmya cioKeHus bubnuoreka [IOK
BEPOSATHOCTEN https://m.eds00.ru/3057365d
VYcnoBHas BEPOSITHOCT.

11 YMHOXEHUE BEPOSITHOCTEH. bubnnorexka [JOK
JepeBo cinydaitHOTO https://m.eds00.ru/9a408d25
JKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

12 YMHOKEHUE BEPOATHOCTEM. bubnuotexa [JOK
JepeBo cinydaitHOTO https://m.edsoo.ru/ble76d3a
9KCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.

13 YMHOKEHUE BEPOATHOCTEM. bubnuorexa [JOK

epeBo cnydaitHOTO
JKCIepPUMEHTA

https://m.edsoo.ru/47fb6b11



https://m.edsoo.ru/64d75244
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bubmuorexa [JOK

14 Popyua HOIHOI BEPOSTHOCTH https://m.edsoo.ru/15941bec
15 dopMyta MoJTHON BEPOATHOCTH bubmorexa LHOK
https://m.edsoo.ru/a9ec13c8
16 dopMyta MOJTHON BEPOATHOCTH. bubnmoreka [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmumoreka [IOK
17 Konrporeras padora https://m.edsogru/29d060b9
18 Komb6unaropHoe npaBuio bubnuorexa [JOK
YMHOXEHHUS https://m.eds00.ru/2270cf70
bubnnorexa [HOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d580e6d1
. bubnuorexa [JOK
20 Hiero coteranit https://m.edsogru/7904dfb0
91 Tpeyronbuuk Ilackans. @opmyna bubnnoreka [JOK
6unoma HeroTona https://m.edsoo.ru/fa4d7998f
bunapHsIii CIy4alHBII ONBIT
UCTIBITAaHUE), YCIIEX U H Ja.
22 ;63aBHCHML)I,e}:c;mTaHIEZ.H?Je?)Hﬂ bubmmorexa [OK
. https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCITBITAHUN 10
MepBOro ycrexa
93 Cepus HE3aBUCUMBIX HCTIBITAHUMA bubnmoreka [JOK
beprymm https://m.eds00.ru/e9572a68
Cepust HE3aBUCUMBIX UCTIBITAHUH.
24 [IpakTryeckas pabora c bubnuorexa [IOK

WCIIOJIb30BAHUEM JIEKTPOHHBIX
TalJIHI]

https://m.edsoo.ru/f4al5al4
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bubmuorexa [JOK

25 C i 1
AlyHatas Beuna https://m.edsoo.ru/639be%aa
Pacnipenenenue BepoATHOCTEN. bubnmoreka [JOK
26 1
Juarpamma pacnpenesieHus https://m.edso0.ru/6dc7ff39
97 CyMMa u nipou3BeieHHE 1 bubnunoreka HOK
CIIy4alHBIX BEJINYUH https://m.edsoo.ru/51b7ed5f
08 CymMmma u mpou3BeIeHUE 1 bubnunoreka [HOK
CIIy4alHbIX BEJINYNH https://m.edso0.ru/c2757cc3
[Ipumepsl pacrpeesieHuii, B TOM
29 ‘II/II)CJ'IG 13301\};& IE‘ISCKO@ u 1 bubmorera [JOK
P https://m.eds00.ru/91e08061
OMHOMHAIIBHOE
ITpnMepsl pactipeieneHuii, B TOM
30 ‘-II/II)CJIG feo::eT II/I)‘I:CKOG u 1 bubmorexa HOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIIBHOE
31 [ToBTOpenue, 0600IIEHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/0f4d3cd?7
39 IToBTOpenue, 00o01IEHNE U 1 bubmmorexa [IOK
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/e01a3dc4
bu6mmoreka [IOK
33 4 1
TOrOBasl KOKTPOIIbHAA PadoTa https://m.edso00.ru/a985ae79
34 IToBTOpenue, 00o0IIEHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoanneie  IpaxTuteckue fI[Sy‘ICHPIH :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypeni
[ToBTOpEeHmE, 0600IICHUE,
CUCTEeMaTH3aIlHs 3HAaHHH.

1 Cry4aifHble OTIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIIyYaHHbBIX https://m.edso00.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEeHME, 0000IICHUE,

CcHUCTeMaTU3als 3HaHU.

9 Cry4aifHble ONIBITHI U 1 bubnnorexa [JOK
BEPOSITHOCTH CITy4alHBIX https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCUMBIX
HACTIBITAHU N
[ToBTOpenue, o6odIIEHNE,
cHUCTeMaTU3alus 3HaHW.

3 Crny4aifHble ONIBITHI U 1 bubmuoreka [IOK
BEPOSITHOCTH CITy4alHBIX https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
HWCTIBITAHU N
[ToBTOpenme, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK

CiyyaliHble ONIBITHI 1
BEPOSITHOCTH CITyYalHbBIX

https://m.edso0.ru/32bc29bf
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coObITuit. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Ipumeps! npuMeHeHus

bub6numoreka [IOK

S) aTEMaTUYECKOT0 0XKHIa
MATEMATHT 3 radm https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMmaTuueckoe OKHIaHue bubmuorexa [IOK
CYMMBbI CITyYallHBIX BEIUYUH https://m.edsoo.ru/0adefe9e
MaremaTtuueckoe 0XKHJIaHNe

7 F€OMETPUUYECKOTO U bubmmorexa [JOK

p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeaeICHUM
Marematuueckoe 0KuaaHue
8 TEOMETPHYECKOTO U bubmmorexa [JOK
p . https://m.edsoo.ru/17b0e769
OMHOMHAIBPHOTO pacIpeaeICHUM

9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHCHHE https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHUE https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAITBHOTO PACIIPEICIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c

12 HCIIOJIb30BAHUEM DJICKTPOHHBIX bubmmorexa [JOK

p https://m.edsoo.ru/a53cd884
Ta0IHIL
3aKoH OOJBIIHMX YHUCEN.
13 Br100pouHEIiT METOT bubnnorexa [JOK
P . https://m.edsoo.ru/94ddc34a
HCCIIeI0BaHUI
3aKoH OOJBIIHX YHUCE.
N bubnuotexa [JOK
14 Br16opounslii MeTox

HUCCIIENOBaHUN

https://m.edsoo.ru/cf23b369
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
p https://m.edsoo.ru/6¢c1d11a6
Ta0JIUIL
bubnunoreka LIOK
16 Hrorosas xouTpoabHas padora
p p https://m.edsoo.ru/7e379f8f
[IpumepbI HeTIPEPHIBHBIX
CIIy4alHbBIX BenuduH. OyHKOUS
17 HJ'I}(]):“HOCTI/I acIpe, eJ‘IeHyI/II{}I buGnuorexa [IOK
pactipelt ’ https://m.edso00.ru/9f5b423d
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
[Tpumepb HeTIPEPBIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
18 HJI}(,):HOCTI/I acIpe eJ‘IeHyIf}I buGnuorexa [IOK
pactipelt ’ https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u
€ro CBOMCTBA
3amauu, TpUBOISIINE K
19 HOPMAJIBHOMY pacIpeeIICHHIO. bubmmnoreka HOK
DyHKIMSA INIOTHOCTU U CBOMCTBA https://m.edso0.ru/97c19f59
HOPMAJIBHOTO pacrpeaeeHus
[IpakTuueckas pabora c
20 HCITOJIL30BAHUEM DJIEKTPOHHBIX bubmiorexa LOK
p https://m.edsoo.ru/1f1f9ad9
Ta0JIUIL
[ToBTOpenwue, 0600IIEHNE U
21 CcUCTEMATH3allNs 3HAHUH Bubmiorexa HOK
H ' https://m.edso0.ru/72953f4c
OrmnucarenbHas CTaTUCTHAKA
[ToBTOpeHnue, 0600IIeHNE U
. bubmuoreka [{OK
22 CHUCTEMAaTH3allMsI 3HAHUH.

OnucarenpHas CTATUCTHUKA

https://m.edsoo.ru/b699ad0c
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[ToBTOpeHue, 0600IICHNE 1
cucreMaTu3anus 3HaHUH. OIBITHI
C PAaBHOBO3MOXHBIMH
3JIEMEHTAPHBIMHA COOBITUSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/3fcbacf9

24

[ToBTOpeHnue, 0600IICHNE 1
cucreMatru3sanus sHaHui. OmBITEI
C PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITHSIMHU

bubnunorexa LIOK
https://m.edsoo.ru/538fd7cf

25

26

27

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHH.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ TpUMEHEHUEM (opMyIT
U rpaduYecKX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpenue, o6odIIEHNE 1
CUCTeMaTH3aIlHs 3HAaHUH.
Brraucnenue BepostHocTeH
coOBITHI ¢ MpUMEHEHHEM (OpMYIT
U TpadUIeCcKX METOJIOB
(koopauHaTHas npsiMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM POopMYIT
U TpaduYecKX METOJI0B
(koopauHaTHas MpsiMas, 1epeBo,
nuarpamma Jusepa)

bubnunoreka LIOK
https://m.edso00.ru/272910f5

bu6nmorexa LIOK
https://m.edsoo.ru/dc9ad6ca

bubnmnoreka LIOK
https://m.edso00.ru/5964f277



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
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[ToBTOpeHue, 0600IICHNE 1
CUCTEeMaTH3al¥sl 3HAaHUH.
Brrunciienne BeposiTHOCTEM

28 COOBITUH ¢ TpUMEHEHUEM (HOopMYIT 1 bubmmorexa [JOK
https://m.edsoo.ru/e71debe4

U rpapiIecKuX METO0B
(koopauHaTHas npsMas, 1epeBo,
nuarpamma Jusepa)
[ToBTOpEHHME, 0000IICHUE 1

29 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubnuoreka [{OK
CiyyaliHble BEJITMYHHBI U https://m.edsoo.ru/00b2efb3
pacripeaeseHus
[ToBTOpEHME, 0000IICHUE 1

30 CHCTEMAaTU3alMsl 3HaHUH. 1 bubnunoreka LIOK
CiydaiiHble BETUYUHBI U https://m.edsoo.ru/lcc2df8f
pacipeneneHus
[ToBTOpenue, o6odIIEHNE 1

31 cUcTEeMaTU3alus 3HaHUM. 1 bubmmnoreka HOK
Maremarudeckoe oxXugaHue https://m.edsoo.ru/aeal298c
CIIy4yallHOH! BEIUYMHBI
[ToBTOpenue, o6odIIeHNE 1

39 CcHUCTeMaTU3alus 3HaHH. 1 bubmuorexa [IOK
Maremarudeckoe oKugaHue https://m.edsoo.ru/640a8ebf
CIIy4yallHOH! BEIUYMHBI

but6mmorekxa [IOK

33 Hrorosas kKoHTpoJIbHAs paboTa 1 https://m.edsoo.ru/0fd6d597

34 [ToBTOpenwue, 0600IIEHNE 1 1 but6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEepOsSTHOCTEH U CTaTUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJHUIIBI M THATPAMMBI
OnepupoBaTh TMOHATUAMH: CpeAHee apudMeTHuecKkoe, MeanaHa,
6.2 HauOoJiplllee, HaMMEHbIEEe 3HAYEHUE, pa3Max MaccHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIYYalHBIA HKCIEPUMEHT (OMBIT) H
CIIy4aifHOe COOBITHE, 3JIEeMEHTapHOE COOBITHE (3JIEMEHTapHBINH HCXON)
6.3 CIIy4alfHOTO  ONBITA; HAXOAWTh BEPOATHOCTH B  OMBITaX C
PABHOBO3MOXHBIMH CITyYailHBIMH COOBITHSIMHU, HAXOJIUTh U CPABHUBATH
BEPOSITHOCTH COOBITUH B M3YYEHHBIX CIyYalHBIX dKCIIEPHMEHTaX
Haxomuts u GopMyaupoBaTh COOBITHS: NEpeceYeHUE U OObEIUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOIOKHOE JaHHOMY COOBITHIO;
' MOJIb30BAThCA  JMarpamMmMamMu  Oinepa HU  (GOpMYyJIOH  CIIOXKEHUS
BEPOSTHOCTEN MPU pELIeHNH 3314
OnepupoBaTh MOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMbIE
6.5 COOBITHSI; HAXOUTh BEPOSTHOCTU C MOMOIIBIO MPaBUia YMHOKEHUS, C
IIOMOUIBIO A€PEBA CIYYallHOTO OIIBITA
6.6 [TprMeHATH KOMOMHATOPHOE NMPABUJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh TMOHATUSMH: HWCIBITAHHE, HE3aBUCUMBIC HCITBITAHUS,
6.7 cepus UCIBITAaHUM, yCIIeX U HeyJauya; HaXOAUTh BEPOSTHOCTH COOBITHIA
' B CEpUHM HE3aBUCUMBIX HCIBITAHUN 10 TEPBOTO yclexa, HaXOIUTh
BEPOSITHOCTH COOBITUH B cepUU UCTIBITAaHUHN bepryu
6.8 OnepupoBaTh MOHATUSAMH: CIy4yailHas BeJIUMYMHA, paclpeseleHne

BEPOSTHOCTEH, IMarpaMma pactpeaeseHHsI

11 KIIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepPsIEeMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pasoBaHusi
pe3yjabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYCHUN CIy4yalHOW BEJIMYUHBI TIO
' pacupeieNeHrI0 WIK ¢ MTOMOILBIO AarpaMm
OnepupoBaTh IOHATHEM MaTEMaTUYECKOIO OKHMJAHUS, HPUBOAMTH
£ IpUMEpbl  TOTO, KaK TPUMEHSIETCS MaTeMaTH4eCKoe OXKHUIaHHe
' CIy4yallHOM BEJIWYMHBI, HAXOJWUTh MAaTEeMaTHYECKOE OXUAAHUE II0
JTAHHOMY pacIpe/ieICHUI0
5.3 HmeTh npeacTaBiieHue 0 3aKOHE OOJIBIINX YHCE
54 NmeTs npeacraBiieHUE 0 HOPMAJIBHOM PACIPEACIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBienne paHHBIX C  nomoulbto Tabmuu W jauwarpamm.  Cpennee
6.1 apudMeTHuecKoe, MeAWaHa, HauOoJbIIee W HAWMEHbIIEE 3HAYCHUS, pa3Max,
JMCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) M Cly4ailHble COOBITHSA. DJeMEeHTapHbIe
coObITHSI (MCXOJbI). BEpoATHOCTh CIlydallHOTO COOBITHS. BIM30CTh YacCTOTHI H
6.2 BEPOSATHOCTH COOBITHH. CilyuaiiHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITUsiIMH. BeposTHOCcTH  COOBITUH B ONbITAX C  PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Omnepanyu HaJx COOBITUAMH: IepecedyeHue, OO0beJUHEHUE, MPOTUBOIOIOXKHbIE
' coObITus. uarpammsl Diinepa. opmyna ciaokeHus: BEpoSATHOCTEN
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEPOATHOCTEH. JlepeBo  Ciy4ailHOTro
' skcnepuMenTa. @opmyna nmonHoi BeposTHOCTH. HezaBucumblie coObITHS
65 Kom6unatopHoe mnpasuno ymHoxeHus. IlepecranoBku u daxrtopuan. UYwucno
' coueranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HetoToHa
bunaphblii ciyyaiiHblii ONBIT (MCHBITAHME), ycrex W Heynada. HesaBucumeble
6.6 ucneiTanus. Cepus HE3aBUCHMBIX HCHBITaHUN 10 mnepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UcIbITaHu bepHysmm
Crnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. Huarpamma
6.7 pacnpenenenusa. IIpumepsl pacnpeneneHuii, B TOM 4YHCIE T€OMETPHUYECKOE U
OMHOMMATIBHOE
11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
S) Teopus BEpOATHOCTEN U CTATUCTUKA




5.1

5.2

UucnoBble XapaKTEPUCTUKU CIIyYallHBIX BETUYMH: MATEMaTHUYECKOE OXKUIAHUE,
JTUCIIepCus ¥ CTaHAapTHOE OTKIIOHeHHe. [IpuMepsl mpUMeHeHUs: MaTeMaTHYeCcKOro
O0KHMJIaHMsI, B TOM YHKCJIE B 3aJadax M3 MOBCEJHEBHOM >KM3HU. MaTtemaTuueckoe
OKHMJIaHWE OMHAPHOW CIIy9aliHOW BEIUYHHBI. MaTeMaTH4YeCKOe OKHIAHHE CYMMBI
CIy4alHBIX BETMYMH. MaTeMaTruueckoe 0>KHIaHue U AUCTIEPCHSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIipeieIeHH

3aKoH OOJBIIMX YKCEN U €ro pojib B HaykKe, Ipupojie u odiectse. BoiOopouHbIit

METOJI UCCIIENOBAHUI

5.3

[IpuMepsl HENpepbBIBHBIX  CIy4alHbIX BenW4yuH. IloHATHE O IUIOTHOCTH
pacnpezeneHus. 3aga4y, IpUBOJAIINE K HOPMAIIBHOMY pacipeneicHuto. [lonsarue

0 HOPMAJILHOM PaCIpeIe/ICHUN




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenne meromaMm 10Ka3aTeNbCTB, AJITOPUTMaMH peLEHMs 3ajad;
yMeHue (GOopMyJIMpOBaTh U OIEPUPOBATh IMOHATUSMHU: OINpE/EJICHuUE,
aKCUOMa, TeopeMa, CJEJICTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTelbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHATh UX; yMEHUE (HOPMYIUPOBAThH
o0paTHOE M MPOTHUBOIOJOKHOE YTBEP)KICHHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOIb30BaThb METOJ MaTeMaTUYECKOM HWHAYKLUU;
IIPOBOAMTD J0KA3aTebHbIE PACCYKIEHUS IIPU PEILICHUH 3a/1a4, OLIECHUBATh
JIOTUYECKYI0 IPaBWJIBHOCTh PACCYXKICHHH; yMEHHE ONepUpoBaTh
HOHATUSIMHU: MHOXECTBO, ITOJIMHOKECTBO, ONEPALUU HaJ MHOXKECTBAMH;
YMEHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar s
OINKCAHMsl peaJIbHBIX MPOLIECCOB U SIBICHUN U IPU PELICHUH 33]a4, B TOM
qucie U3 APYruX y4eOHBIX NPEeIMETOB; YMEHHUE ONepUpPOBATh HOHATUSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCBIBATh Ipadbl pa3IMdHbIMU CIIOCOOAMHU; MCTIONIB30BaTh Ipadbl IpH
pelIeHnu 3a1au

YMeHue onepupoBaTh MOHSATHSAMM: HATypaJbHOE YHUCIO, LIEJI0E YHCIIO,
CTENEHb C LEIBbIM II0KA3aTeNIEM, KOPEHb HaTypaJIbHOM CTENEHHU, CTETEHD C
paloHaIbHBIM MOKAa3aTelIeM, CTENEHb C JIEHCTBUTENbHBIM IOKA3aTeleM,
jJorapudm uucia, CUHYC, KOCMHYC M TaHIEHC IPOU3BOJILHOTO 4YHCIIA,
OCTaTOK MO MOJYJI0, PalMOHaJIbHOE YHUCIO, HUPPalMOHAIBHOE YHCIIO,
MHOKE€CTBAa HaTypaJIbHbIX, IE€JIbIX, PALMUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHHE HCII0JIb30BaTh IPU3HAKU I€TMMOCTH, HAUMEHBIINHA 0OLIHii
JenuTeNs U HauMeHbllee oOliee KpartHoe, ainroput™ EBkimmna mpu
pELICHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3UIIMOHHBIMH CHCTEMaMHU
CUMCIICHHUS;  YMEHUE  BBINOJHATH  BBIYUCICHHE  3HAYCHHH U
npeoOpa3oBaHusl  BBIpXEHHH €O CTeNeHsAMH U  Jorapudmamuy,
npeoOpa3oBaHus  JpOOHO-PAllMOHATBHBIX  BBIPAXKEHUH;  yMEHHE
ONEepUPOBaTh  MOHATHSMM:  IOCIENOBAaTENIbHOCTh, apUpMeTHUeCKas
Iporpeccusi, reoMeTpuueckas mporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuueckas MpOrpeccHs; yMeHHe 3aJaBaTh IMOCIIE0BATEIbHOCTH, B
TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (POpMys; yMeHHE ONepupoBaTh
MOHATUSMM: KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJb U apTYMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3alUCH KOMILJICKCHBIX
qucen (reoMeTpudeckas, TPUTOHOMETpUYECcKas U anredpandeckas); yMeTb
IPOU3BOUTh apupMETHUYECKHE NEHCTBUA € KOMIUIEKCHBIMU YHCIAMU;




MPUBOAUTH TPUMEPHI UCIIOIB30BAHUS KOMIUJIEKCHBIX YHCEIT; ONIEPUPOBATH
MOHATUSAMU: MaTpua 2X2 u  3x%3, onpeneiauTelb  MaTpHLbL,
reOMETPUYECKUN CMBICH ONPeeTUTEeNs

YMeHue onepupoBaTh INOHATHSAMU: palMOHAIbHBIC, UPPALUOHAIBHEIE,
noKa3aTebHbIe, CTENEHHBIC, JOrapu(pMUUECKUEe, TPUTOHOMETPHUYECKHUE
YpPAaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl; YMEHUE OIEPUPOBATH
HOHATUSAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHME, YPAaBHEHUE,
HEPABEHCTBO, CHCTEMA YPAaBHEHMI M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CUCTEM; YMEHHE peIlaTbh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX INPUEMOB; peEIIAThH
YpAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MUX CUCTEMBI U PELICHUS MaTeMaTH4EeCKUX
3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATUSAMU: (DYHKIUSA, UYETHOCTh (PYHKIIHH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpEeMyM (PYHKIIMU, HAHOOJbIIEe U HAaUMEHbIIIEE 3HAYCHUS
(GyHKIMU HAa TPOMEXKYTKE, HepepbIBHAS (DYHKIUS, aCUMIITOTHI rpaduka
¢dbyHKIMHU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, TEOMETPUICCKUN U
¢u3nUecKuii CMBICIT TPOHW3BOJIHOW, IEpPBOOOpasHas, ONpeneIEHHBINA
MHTETpall; YyMEHUE HAaXOJUTh AaCUMOTOTHI Trpaduka (yHKIMH; yMEHUE
BBIUNCIIATh  NPOU3BOJHBIE CYMMBI, IPOMU3BEACHHS, YaCTHOIO U
KOMIIO3UIIUN (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GyHKLIMU; YMEHHE HaxOJUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIMA;
YMEHHUE HCIIONb30BaTh MPOM3BOJIHYIO MJIS MCCIENOBaHUSA (QYHKUUH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIINE 3HAYCHUs] (DYHKIUH; CTPOUTH
rpaukd MHOTOUYIEHOB C MCIOJIb30BAaHUEM armmapaTa MaTeMaTH4YecKoro
aHalM3a; NPUMEHATHh MPOU3BOAHYIO JUIS HAaXOXKJIEHUS HaWIydllero
pellieHuss B TNPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMMUYECKHUX H
¢du3myeckux 3ajavax; HAXOIUTh IUIOMAAN U 00BEMBI GUTYp C TIOMOLIBIO
MHTETpasia; MPUBOJUTH MPUMEPBl MAaTEMATHUECKOTO MOJEIMPOBAHUS C
NOMOIIBIO AU depeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: TpaduK QyHKIMU, oOpaTHas QyHKIHS,
KOMIO3UIMSA (PYHKUMNA, JTUHEHHas (QyHKUMS, KBagpaTuyHas (QyHKUHS,
paunoHaimbHas (YHKIMS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHK1IMU, 0OpaTHbIE TPUTOHOMETPHUECKUE (YHKIMH, MOKa3aTeabHas U
jgorapupmuueckas (QyHKIUH; yMEHHE CTPOUTh TpaduKd H3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  (QyHKIMIA,
UCTIONB30BaTh TPapUKH ISl U3YYSHHS MPOIECCOB U 3aBUCUMOCTEH, MpH
pelIeHnH 33734 W3 JPYTHX YYeOHBIX TPEJAMETOBH 3ajad H3 peaTbHOM
KM3HM; BBIpaXKaTb (OPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYUHAMU;
WCIIOJIh30BaTh CBOMCTBA M Tpaduku (YHKIIUN ISl PEIICHUs] YPaBHCHHM,
HEpaBEHCTB M 33Jay C MapaMeTpamu; M300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHU, HEPABEHCTB M UX CHCTEM




YMeHue pemarbh TEKCTOBBIE 33/a4d pa3HBIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33/1a4u U3 00JIACTH YIPABIICHUS JIMYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTaBJIATh BBIPAXKEHHs, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI 10 YCJIOBHMIO 33JauM, HMCCIIEIOBAaTh IOJYYEHHOE PpELICHUE U
OLICHUBATh MPABIONOJ00HOCTh PpE3yAbTATOB; YMEHHE MOJEIHPOBATH
peasibHbIE CUTYallud Ha SI3bIKE MAaTEMaTHKU; COCTAaBJISITh BBIPAXKECHMUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJIEIM C  HCIOJBb30BaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATHAMH: CpeHee apudmMeTrnyeckoe, MeauaHa,
HauOoJIbIlIee U HaUMEHbBIIIEE 3HAUEHUs, pa3Max, IUCIEPCHsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, UHTEPIPETUPOBATD
uH(pOopMalLnIo, IPEACTABICHHYIO B TabIUIaX, Ha Juarpammax, rpagukax,
OTpa’KaloIIy0 CBOIMCTBA peasIbHbIX MPOLECCOB U SIBICHUI; IPEACTaBIATh
uHpOpMALMIO C TOMOLIbI0 TalIWI M JUarpaMM; HccieloBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCIE C INPUMEHEHHEM TIpapuuecKux
METO/OB U 3JEKTPOHHBIX CPEJICTB; IpaUUECKH UCCIIE0BATh COBMECTHBIE
HaOJII0ACHNUS C IOMOILBIO IarpaMM pacceuBaHMs U IMHEHHOM perpeccuu

YMeHue onepupoBaTh IMOHATHSAMH: CIIY4alHBIA ONBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C MHCIOJIb30BAaHUEM TIpaUUEeCKUX METOJ0B; HPUMEHSThH
(bOopMyNBl CIOXKEHUS U YMHOXKEHHUS BEpOATHOCTEH, (opMyily MOJHOU
BEPOSATHOCTH, Gpopmyny bepHynnu, komOuHaTOpHbIE (HAKTHl U HOPMYIIBI;
OLICHMBAaTh BEPOSATHOCTU pEAlbHBIX COOBITUH; YMEHHE OIepUpOBATH
MNOHATUSIMM:  CllydaiiHas BEJIWYMHA, paclpeiesieHue BepOATHOCTEH,
MaTeMaTHUYeCcKoe OXKHJaHue, TUCHEePCUss M CTaHAAPTHOE OTKIOHEHHE
CIy4alHOM BeNMYMHBL, (QYHKIUU paCIpeieNeHus] M  IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO M HOPMaJIbHOTI'O PACIIPENEICHNN; YMEHHE
MCII0JIb30BaTh CBOMCTBA U3YYEHHBIX PACIIPEACICHUN IS PEIIEHUS 3aay;
3HAaKOMCTBO C MOHATUAMU: 3aKOH OOJIBIINX YHCEN, METO/bI BBIOOPOUYHBIX
UCCIIEOBAHNM; YMEHHE MPUBOAUTH IPUMEPHl MPOSIBICHUS 3aKOHA
OONBIIMX YHUCEN B HPUPOJIHBIX M OOIECTBEHHBIX SBJICHMSX; yMEHHE
ONEepUpPOBATH MOHATUSMU: COUYETAHUE, NIEPECTAaHOBKA, YUCIO COUYETaHUM,
YHCIIO  NEpecTaHoBOK; OuHOM HploTOHa; yMeHHe  NPUMEHSTH
KOMOHMHATOpHbIE (DAKTBI U PACCYKJEHUS ISl PEIIeHUs 3aj]ay; OlIEHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: TOYKA, TNpsMas, IUJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJIA, IFIOCKUH YroJl, IByrPaHHBINA
YTOJ1, TPEXTPAHHBINA YIOJl, CKPEIIMBAIOIIMECS MPSMBIE, TAapAIIIENbHOCTh U
NEePHEHANKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yroia MEXIy MNpsMbIMHU,
YroJl MEeXAYy HpsIMOW M IIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH,
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pacCTodHuC OT TOYKH OO0 INNIOCKOCTH, PaCCTOAHHUC MCKIAY HIpPsSAMbIMHU,
pacCcToOAHNUE MEXKAY IINIOCKOCTAMU, YMCHHUE HCIIOJIB30BAaTh IIPpHU PECIICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INNIAHUMETPUH; YMCHUEC OLICHUBATH
pa3sMEpPbL 00BEKTOB OKpyXaromero Mupa, CTpOUTh MAaTEMATUYCCKHE
MOACIN C IIOMOLIBIO T'COMETPUUYCCKHUX MOHATUH H BCJIIMYMH, pPCIIaThb
CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4Un

YMeHue onepupoBaTh MOHATHSAMU: IUIOWAAb (GUTYpbI, 00BEM (UTYPBL,
MHOT'OIPAaHHUK, MPABWIbHBIH MHOTOIPDAaHHHUK, CEYEHHWE MHOIOIPaHHHUKA,
KyO, mapajienenumnes, Mnpu3Ma, nupamuiaa, ¢Gurypa U IMOBEPXHOCTb
BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, miuomanas cdepsl, MIOLAab
MOBEPXHOCTH MHUPAMUJBI, MPHU3MBI, KOHYCa, LWIMHJIpPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO Tapajuieenunena, MUpaMuabl, MPU3Mbl, LWIMHIPA,
KOHYyca, 11apa, pa3BépTKa NOBEPXHOCTH, CEYEHUsS KOHYCa M LWIMHJIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Ilapa, IUIOCKOCTb,
Kacaromasicss cheppl, UWIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHHKA, U300pa)KaTh MHOTOTPAaHHUKH, (GUTYPBI M MMOBEPXHOCTH
BpalCHUs, UX CEYEHUs, B TOM YHCIIE C TOMOIIBIO JIEKTPOHHBIX CPE/ICTB;
YMEHHE IMPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHLHO
bopMynupoBaTh ONpeAeNeHUsI U3y4aeMbIX (QUTyp, BBIABUTATh THIIOTE3HI O
CBOWCTBAaX M NPHU3HAKAX T'€OMETPHUYECKUX (Uryp, O0OOCHOBBIBATHUIIN
OmnpoBepraTh MX; YyMEHHE MPOBOAUTH KiaccupuKaluui @uryp 1mo
pa3IMyYHbIM TPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JIOTOJHUTENbHBIE
MIOCTPOCHHUS

11

YMeHue onepupoBaTh IOHATHUSAMHU: JABM)KEHHE B  IPOCTPAHCTBE,
NapajuleJIbHBIM MEPEeHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe NON00USA, TMOAOOHBIE (UIYpHI; yMEHHE
pacrno3HaBaTh paBHblE M MOJOOHBIE (QUIYpbl, B TOM YHUCJIE B IPUPOIE,
HCKYCCTBE, apXUTEKTypE; UCII0JIb30BaTh T€OMETPUUYECKUE OTHOLIEHUSI ITPU
peLIeHUH 3aJay; HaXOAUTh T'€OMETPUYECKHE BEIUYMHBI (AJIMHA, Yrodi,
I0Iaab, 00bEM) MU PELICHUHU 3a/1a4 U3 APYrHUX YUeOHBIX MPEAMETOB U
U3 peajbHOW JKHW3HM; YMEHHE BBIYHMCIATH N€OMETPUYECKHE BEIMUYMHBI
(MHa, yroj, MioMmIagb, OOBEM, IUIOIIAAbL MOBEPXHOCTH), HCIOJbB3YS
M3Y4YeHHbIE (OPMYJIBI U METOABI, B TOM UHCIE: IJIOLAAb MOBEPXHOCTH
MUPaMU/JIbI, TIPU3MBI, KOHYCA, IIMIIMHIpA, IJIomanb cepol; 00bEM Kyda,
MPSIMOYTOJIBHOTO Tapajuiesenunea, MUpPaMUabl, MPU3MBbI, LWIMHIpA,
KOHYCa, Iapa; yMeHUe HaXOUTh OTHOIIIEHWE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHCIO, Pa3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TMPOU3BEACHHUE, BEKTOPHOE TMPOU3BEACHUE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ
JUTSI pEeLICHISI TEOMETPUYECKUX 337124 U 33/1a4 APYTUX YIeOHBIX TPEIMETOB




13

YMeHue BeIONpaTh MOIXOASIINANA METO JUIS PEIICHUS 3a/1a4H; TOHUMaHHE
3HAYUMOCTH MAaTEMAaTHKUd B HU3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHHI; yMEHHME pAaclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE, yMEHUE IPUBOIUTH PUMEPHI MATEMAaTHYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

K IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
ox

1 Yucia ¥ BEIUMCIIEHUS

1.1 = Harypanbnble u nenble yrcia. [I[pu3Haky 1e1MMOCTH LebIX Yhces

Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpoOW, MPOICHTHI,

12 OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 Apudmernueckuii KopeHb HATypallbHOW cTemneHu. JeHcTBHus ¢ apuMeTHIeCKUMU
' KOPHSIMH HaTypajIbHOU CTEIIEHU

14 Crenens ¢ nensM nokasarenaeM. CTeneHs ¢ palMoOHaIbHBIM NToKa3areneM. CBoicTBa
' CTENEHU

15 CuHyCc, KOCHHYC U TaHI'€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,

APKTAHI'CHC YU CJIOBOI'O aprymeHTa

1.6 Jlorapudwm uucna. [lecsTuunble 1 HATYpalbHbIE JOTapUPMBbI

JlelicTBUTENbHBIE yncha. ApudMeTHUECKUE ONepalty ¢ AHCTBUTEIbHBIMU YU CIAMU.
1.7  IlpuOnmxEHHbIE BHIYMUCIECHUS, IPaBUIIa OKPYTJICHHS, IPUKU/IKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUN

1.8  IIpeobpazoBaHME BBIpaKEHUI

1.9 KomMmiuiekcHbie yncia

2 VYpaBHEHUs U HEPABEHCTBA

2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS

2.2  VppaunoHajbHBIE YpaBHEHHUS

2.3 = Tpuronomerpuveckue ypaBHEHUS

2.4 Tloka3arenbHble U JlorapuMuyeckue ypaBHEHUs

2.5  llensie u qpoOHO-paMOHATFHBIE HEPABEHCTBA

2.6  VppauuoHaibHbIE HEPABEHCTBA

2.7 Tloka3arenbHbIe U JIoTapu(pMUIecKre HEpaBEHCTBA

2.8 = Tpuronomerpuueckue HepaBeHCTBA

2.9  CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10  YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11  Matpuna cucTeMbl THHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHUIIBI

3 OyHKIMH U TpaduKh

31 Oyukuus, crnocodbl 3amaHus QyHkuuu. ['paduk dynkuumu. BzaumHO 0OpaTHBIE
' ¢ynkuuu. Yérneie u Heu€éTHbIe QyHKIMU. [lepuoauueckue GyHKIHHN

OO6mactp ompeneneHuss W MHOXECTBO 3HaueHnd (ynkouu. Hymm  QyHkun.

3.2
[IpoMexyTkH  3HAKOMOCTOSHCTBA.  [IpoMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.




MakcumymMbl ¥ MUHHUMYMBl (QyHKuuu. HaumbGonbliee ¥ HauMeHblee 3HAYCHUE
(GYHKLINHU HAa IPOMEXYTKE

Crenennast (yHKIMS ¢ HaTYpaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBau rpaduxk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if cCTeNeHN
3.4  Tpuronomerpuueckue QyHKIIUH, UX CBOMCTBA U rpaduKu
3.5  Tloka3arenbHas u JorapupmMuyuecKas QyHKIUHU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. Acumnrotel TpadukoB Qynkmuit. CpoiicTBa  (DyHKIHUH,
' HEMPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmya CiI0XKHBIX MPOIIEHTOB
4 Havana matematuyeckoro ananusa
4.1  IlpousBomnas GpyHkiuu. [Ipon3BoaHbIE DIIeMEHTAPHBIX (HYHKIIUNA
[IpumeneHne mTPOU3BOMHOM K HCCIENOBAHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.2  skctpemymbl. Haxoxnenue HanOONbIIEro U HAaHMMEHBIIETO 3HA4YCHHS (YHKIMH Ha
OTpe3Ke
4.3  IlepBooOpaznasi. UnTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MmuoxecTBo, oniepaiu HaJa MHOKecTBaMHu. [{narpammsl Ditsiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1  OmnmcarenbHasi CTATUCTHKA
6.2  BeposTtHOCTh
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 llpsiMble M MJIOCKOCTH B IPOCTPAHCTBE
7.3 =~ MHOTOTrpaHHUKH
7.4  Tena u MOBEPXHOCTH BpaIIEHUS
7.5 = KoopnuHaTbl U BEKTOPbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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