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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydae6HOTO Kypca « BepoSTHOCTh U CTaTHCTHKA» 6a30BOTO
ypoBHs st obydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1miKoybl. Kypc mpegnazHadueH aiis (popmupoBaHusi y 0Oydaroumuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHunm Kypca oOOramarTCsi MPEACTABICHUS YYalluXcs O
METO/IaX UCCIEIOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTHYECKUX METOJOB TMO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aUMOCBS35X MEKy HUMU Ha BaXKHBIX TPUMEPAX, CFOKETHI KOTOPBIX
MOYEPITHYTHI U3 OKPYKAIOIIETO MHUPA.

B cooTBeTrcTBMM € yKa3aHHBIMH LENISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN INKOJIbI Ha 0a30BOM YPOBHE BBIJCICHBI
CIIEIYIONTME OCHOBHBIE cojlep)KaTenbHbie JUHUHU: «CiydaiiHbie 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.

Copeprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KMT OCHOBOM
Uit pOopMUPOBaHUS TMPEACTABICHUN O pACIPENEICHUH BEPOSTHOCTEH MEXAY
3HAYEHUSAMHM CIyYalHbIX BEJIMYMH, a TAKXKE 3Ta JUHUSA HEoOXoauma Kak 0aza Jis
W3YYCHUS 3aKOHA OOJBITNX Yncel — (PyHIaMEHTaIbHOTO 3aKOHA, IEWCTBYIONMIETO B
IpUpOJIe U OOIIECTBE M UMEIOLIETO MaTeMaTHuecKyio Gopmanu3anuio. CaMm 3aK0H



OONBIIMX YKCEN TMpeJiaraeTcss B O3HAKOMHUTENBHOW (QOopMe C MHUHHUMAIbHBIM
UCIOJIb30BAHUEM MaTeMaTUYeCKOro popMaau3ma.

Tembl, CBSI3aHHBIE C  HENPEPBHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
aKIEHTUPYIOT BHHMAaHUE IIKOJFHUKOB HA OMUCAHUW M W3YUYEHUHM CIy4alHBIX
SBJICHUN C MOMOILBIO HENpPEpBhIBHBIX (QYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
M0Ka3aTeIbHOMY W HOPMAJIbHOMY paclpeneseHUsIM, TIPU 3TOM Mperoaaraercs
O3HAKOMUTENbHOE U3YUEeHHE MaTepHasa 6e3 J0Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha HN3YUCHHUC KypcCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.

COAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne MaHHBIX C TOMOIIBIO Tabnmui, u auarpamm. Cpeanee
apuMeTHYecKoe, MeauaHa, HauOoJibllleeé W HAWMEHbIIIEe 3HAYCHHUS, pa3Max,
JUCTIEPCUsi U CTaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CTy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposITHOCTH ciydailHOTO COOBbITHSA. Bau3ocTh 4acTOThI U
BEPOSITHOCTU COOBITUI. CyyaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITHUSIMU.  BeposiTHOCTH  COOBITUM B ONBITaX C PAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: IIepeceueHue, 00bEeIMHEHUE, TPOTUBOIIOIOKHbBIE
coObITHs. Jlnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHE BEPOSATHOCTEH. JlepeBO CiaydamHOro
skcriepumenTa. @opmyria MoaHoN BeposiTHOCTH. HesaBucuMblie COOBITHS.

KomMOunaropHnoe npaBuino ymHoxxkenus. IlepecranoBku u ¢akropuan. Yucno
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIu.

CnyuvaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jluarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, F€OMETPUYECKOE H
OMHOMHAJILHOE.



11 KIIACC

UucinoBble  XapakTEPUCTUKU  CIyYalHBIX BEJIWYMH: MaTeMaTH4ECKOE
OKMJIAHUE, IHUCIIEPCHsI W CTAaHJApTHOE OTKIOHEHME. [Ipumepsl npuMeHeHHs
MAaTeMaTHYECKOTO0 OXKWJAHUs, B TOM YHUCIE B 3aJadax M3 NOBCEIHEBHOW JKHU3HU.
MareMatnyeckoe OxugaHue OMHAPHOW CIy4yalHOUM BelIW4YMHBI. MaTeMaTtnyeckoe
OKMJIaHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaTeMaTHYECKOE OKUIAAHUE U TUCIIEPCUS
reOMETPUYECKOT0 1 OMHOMUAIIBHOTO Pacpe/IeIICHUH.

3akoH OOJIBIIMX YHUCEI MU €ro poyib B HayKe, NPUPOAE M OOIIECTBE.
Bb160pouHbIil METOT MCCTIEAOBAHUIA.

[IpuMepbl HENPEpPBIBHBIX CIy4yalHbIX BenWuMvH. [loHATHME O TIOTHOCTH
pacrpeneneHus. 3aadn, NPUBOASAIIME K HOPMAJIbHOMY pacrpeneneHuro. [lonsarue
O HOPMAJIBHOM PaCIIpEECICHUN.

IHJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHUS MPOTPaMMbl yueOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yHTCS:

I'paknanckoe BoclMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAkKAAHCKON MO3UIIUUA O0YYAIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHICKOM TPaKTaHCKOW UJICHTUYHOCTH, YBAKECHUS K
MIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, chepax

SKOHOMHKH.
JIyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;

C(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTHYCCKOTO  IOBEACHUS,

CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKH U JACATCIBHOCTHIO

y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWYUBOTO OYAyIIIETO.
JcTeTHYECKOE BOCIIUTAHHE:



ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAsh ICTETUKY MaTE€MaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7]a4, PEIICHUH, PACCYKICHNI; BOCHPUHUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Dusnyeckoe BOCIIUTAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
UHTEpecax 30pOBOTO M 6€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryJisipHast pu3nyeckasi aKTUBHOCTD); (PU3MUECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPY/Zy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHHUI0 U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a/1ady MaTeMaTUYECKON HAMPaBICHHOCTH.

JIKOJOTHYECKOe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3KOJOTHUYECKHX MpoliieM;
OpUEHTAlMel Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUN U1 pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIICH CpeIbl, ITTAHUPOBAHUS MOCTYITKOB M OIIEHKHA UX BO3MOMXHBIX
MOCIICICTBUU [T OKPY’KAIOLIEN CPEbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKON JeSTEIBHOCTH, JTaroB €
pa3BUTHUSI W 3HAUMMOCTH JUISI PAa3BUTHUS IUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOW KyJIbTypoW KakK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATDI

MeTtanpeameTHble pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO IMpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCAIbHbIMU Pe2YIAMUSHLIMU OUCTEUIMU.



1)

YHueepcaﬂbele no3naeamesibHble 06126‘17’16”}1, obecnequsarom

Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYXHCaroweeo  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble Jjornueckue aeficTBHA:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
ONpeNeNiCHUs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA I OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKkTaxX, MaHHBIX, HAONIOJACHHWSIX U YTBEPIKICHHSIX;
npeiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTHBOPEUHIA,
JienaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKITIOUSHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MIPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BBIOUpATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONHE MPOTHBOPEUYUE, MPOOIemMy,
yCTaHAaBIMBaTh HCKOMOE M  JaHHOe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIINIO, MHCHHUE;

IPOBONTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
O0BbEeKTa, SIBJICHHSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;

CaMOCTOSITENTLHO (DOPMYIUPOBATh 000OIIEHNS M BBIBOJBI 110 PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATH
MPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.



Pabora ¢ nndopmanmeii:

2)

BBISBJISTH Ie(UIMTHI MH(GOPMALIUHY, TaHHBIX, HECOOXOAUMBIX JUIsI OTBETA Ha
BOIIPOC U JUUIS PEILICHUS 3a/1a4U;
BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,
CTPYKTYpUPOBaTh UHGOPMAITUIO, TPEJCTABIATh €€ B pa3InYHbIX Qopmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OLICHUBATH HaJEXKHOCTD uHbOopMaIIH o CaMOCTOSITETIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanonvie  KomMmynuxamuenwvle Oelcmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 0DVYATOUUXCSL.
OO01menue:

BOCIPUHUMATh U (GOPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSMU
Y LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U NUCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yNbTaT;

B X0/ 00CYKJEHHs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA MIOUCK
pPELIEHUsI; CONOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHanora, oOHapy»uBaTh pa3jiMyue U CXOJCTBO MO3ULHMA; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaTbl  pELIeHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl TIpU pENIeHUM Y4YeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NEATECILHOCTH, IIAHUPOBATh  OPraHW3allMI0 COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboOT, JOrOBapuBaTHCS, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboTh (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauyeCcTBO CBOEro BKJIaga B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(hOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyrisamugnsie deticmausi, obecneuusarom popmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:



COCTaBIISATH IJIaH, AJITOPUTM PEUICHUS 3a/1a4l, BHIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TO3HABATEJILHOM pediieKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOILECCOB, UX PE3YJIHTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auH;

e MPEABUIECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTIOCTHKEHHSI WIM HEIOCTHKECHHS PE3yJbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTh NOHIATUAMU: CpeiHEE apu(PMETHUECKOEe, MeIMaHa, HauboJbIIee,
HaWMEHbLIEE 3HAUEHUE, PA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OnepupoBaTth MOHATUSAMU: CIy4YallHBIM SKCIEPUMEHT (OMBIT) U CiIy4dailHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTApPHBIM HMCXOM) CIy4ailHOTO OIBITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJWTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYEHHBIX CIyYalHBIX
DKCIEPUMEHTAX.

Haxonuth u popMynupoBaTh COOBITHS: TIEPECEUCHNUE U OOBEIMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTHUBOMOIOKHOE JTAHHOMY COOBITHUIO; TIOJH30BATHCS
auarpaMMmamu Jisepa u GopMyIIoN CII0KeHHST BEPOITHOCTEN TIPH PEIICHUH 3a71a4.

OnepupoBaTh MOHSTUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
HaxOJUTh BEPOATHOCTH C MOMOIIBIO MPAaBWIA YMHOKEHUS, C OMOULIBIO JEpPEBa
CJIy4allHOTO OIBITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABUIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX HCHBITAHUN JI0 NIEPBOTO YCIeXa; HAXOAUTh BEPOSITHOCTU COOBITUIA B
CEpHUU UCIIBITaHUN bepryin.

OnepupoBaTh  MOHSTUSIMH:  CilIy4yalHass  BEJIIMYMHA,  paclpeesieHue
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.



11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUH  CIy4yalHOM  BEJIMYMHBI 1O
paCIpeeICHUIO WX C IIOMOIIBIO AUATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUAAHUS; IPUBOIUTH IPUMEPBHI,
KaK IPUMEHSETCS MaTeMaTHYECKOE OKHIAHUE CIIyYalHOM BEJIWYWHBI HAXOJUTh
MaTeMaTUYECKOE 0KUIAHUE 110 JAHHOMY PACIPEIEIICHHUIO.

HmeTs npeacTaBieHne o0 3aKOHe OOJIBIINUX YHCE.

HNmeTs npeacTaBiIeHUEe 0 HOPMAIbHOM PaCIpeacIICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6nmnorexa LIOK
CTaTUCTHKA https://m.edso0.ru/e0b7b0f1
CiyyaliHBI€ OIIBITBI 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 Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 Bbu6mmoteka [JOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VciioBHast BEpOSTHOCTD, IEPEBO
4 CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 brbmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bu6nmorexa LIOK
> DTIEMEHTEI KOMOUHATOPHIKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX UCITBITAHUI 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHple BEIMYUHEI U pacIpeaeIcHUS 6 bubmorexa HOK
ya pactipen https://m.edsoo.ru/e0b7b0f1
but6mmorexa [IOK
8 i 5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH https://m.edsoo.ru/e0b7bOfL
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 2



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

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 MaremaTuyeckoe OKUJIaHue CITy4yalHOU 4 bubmuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Hucnepcust u cTaHAapTHOE OTKJIOHEHHE bubmmoreka [JOK
2 .. 4 1
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
1
3 3aKoH GotbIX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIe cilydaliHble BETUYUHbI 9 Bu6mmoteka [JOK
(pactipeenenusi) https://m.edsoo.ru/5fbc5dcl
bu6nmorexa LIOK
H 2 1
> OPMATLHOE pactipeleie https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIEHNE 1 19 9 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBILIEE KOJIMYECTBO YACOB I1O 34 5 3

ITPOTPAMME



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

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutposabubie IlpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 [IpencraBienre TaHHBIX C 1 bubnnoreka [JOK
MOMOIIIBIO TaOJIUII U AUarpaMmm 04.09.2025  https://m.edsoo.ru/25c6d12b
Cpennee apudmeTrieckoe,
MeMaHa, HauOoJIbIIIee 1
2 HaWMEHbIIIEE 3HAYCHHS, pa3Max 1 bubmorexa LHOK
P ’ 11.09.2025  https://m.edsoo.ru/dd00738d
JCTIEPCHSI, CTAHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTrueckoe,
MearaHa, HanbobIee u
3 HalMEHbIIIee 3HAYEHUsI, pa3Max 1 bubmorexa HOK
P ’ 18.09.2025  https://m.eds00.ru/98645f6c
TUCTIePCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTrueckoe,
MearaHa, Hanboblee u
4 HaWMEHbIIIee 3HAYEHUsI, pa3Max 1 bubmorexa HOK
P ’ 25.09.2025  https://m.edso0.ru/7¢9033a8
TUCTIEPCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HA0OOPOB
CryualiHble SKCIIEPHUMEHTHI
5 (OTIBITHI) U CITyYaiiHBIE COOBITHSI. 1 bubnmoreka [JOK
DneMeHTapHbIe COOBITHS 02.10.2025  https://m.edsoo.ru/347c1b78

(Mcx0IbI)



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BeposiTHOCTB CitydaliHOTO
coObITHs. BeposiTHOCTH COOBITHIA

bubmuoreka [JOK

0 B ONBITaX C PABHOBO3MOYKHBIMH 09.10.2025  https://m.edsoo.ru/64d75244
AJIEMEHTAPHBIMH COOBITUIMU

7 BepositHOCTS citydaiiHOrO bubmumoreka [IOK
coObrtus. [IpakTudeckast pabora 16.10.2025  https://m.edsoo.ru/5e8fa94a
Oneparyu HaJ COOBITUSMHU:

8 nepeceueHme, 00beTMHEHNE bubnuoreka [IOK
COOBITUH, TPOTHUBOIIOIOKHBIE 23.10.2025  https://m.edsoo.ru/221c622b
coObITus. lnarpamMmmel Diiniepa
Onepanuuu Haj COOBITUSAMU:

9 nepeceueHue, 00beTUHCHUE bubnnoreka [JOK
COOBITUH, TPOTHUBOIIOIOKHBIE 06.11.2025  https://m.edsoo.ru/ccl0cle2
coObITus. lnarpamMmmel Diiniepa

10 dopmyna CIoKeHus bubnuoreka [IOK
BEPOSITHOCTEMN 13.11.2025  https://m.edso00.ru/3057365d
VYcnoBHas BEpOSTHOCTD.

11 YMHOXKEHUE BEPOSTHOCTEM. bubnnorexka [JOK
JepeBo ciydaitHOTo 20.11.2025  https://m.edsoo.ru/9a408d25
9KCIEPUMEHTA
VYcnoBHas BEpOSTHOCTD.

12 YMHOKXEHUE BEPOATHOCTEM. bubnuorexa [JOK
JepeBo ciydaitHOro 27.11.2025  https://m.edsoo.ru/47fb6b11
HKCIIEPUMEHTA

13 dopmyia OITHOH BEpOITHOCTH bubmmorexa LIOK

04.12.2025  https://m.edsoo.ru/15941bec

14 ®opmysa NOIHON BEPOATHOCTH. bub6nuorexa [IOK

He3zaBucumplie coObITHS 11.12.2025  https://m.edsoo.ru/e3dd5ac9



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
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https://m.edsoo.ru/e3dd5ac9

15 KomMb6unaTopHoe npaBuiio bubmumoreka [IOK
YMHOKECHHS 25.12.2025  https://m.edsoo.ru/2270cf70
bubmuoreka [JOK
1 IT
0 CPOCTAHOBKI 1 (aKTopuar https://m.edsoo.ru/d58ce6d1
. bubnmoreka [JOK
o Hucro coseranit https://m.eds00.ru/7904dfb0
18 Tpeyronbuuk Ilackang. @opmyna bubmmorexa [IOK
6unoma HerotoHa https://m.edsoo.ru/fa47998f
buHapHBIN Cily4ailHBIA OIIBIT
UCTIBITAaHKE), YCIIEX U Hey/laya.
19 (HesaBchMI,)Ie};IanTaHHZ[]ﬂCe ust bubmmorexa [JOK
. P https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCTIBITAHUH JI0
MEPBOro ycrexa
20 Cepus HE3aBUCUMBIX HCTIBITAHUN bubnnoreka [JOK
bepnymn https://m.eds00.ru/e9572a68
Cepust He3aBUCUMBIX UCTIBITAHUH.
21 [TpakTuyeckas pabora c bubnuoreka [IOK
UCIIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
Ta0IHIL
bu6mmoreka [JOK
22 i
Caysaifias B IHHa https://m.edsoo.ru/639be9aa
bubmuorexa [JOK
2 .
3 Citysaifiias Bennia https://m.eds00.ru/639be9%aa
24 Pacrnipenenenue BeposiTHOCTEN. bubnuoreka [IOK
Jwnarpamma pacnpenesneHus https://m.edsoo.ru/6dc7ff39
o5 CyMMa U npou3BeieHNE bubnuotexa [JOK

cnyqaﬁHHx BCINYHNH

https://m.edsoo.ru/51b7ed5f



https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
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26 CyMMa 1 mpou3BeicHIE 1 bubnmoreka [JOK
CIIyYallHBIX BEIUYUH https://m.edsoo.ru/c2757cc3
97 CyMMa 1 mpou3BeicHIE 1 bubnunoreka [HOK
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/c2757cc3
IIpumepr! pactipeneaeHui, B TOM
28 ‘II/II)CJ'IG rimi)eT I/II)‘I:CKOC 51 1 bubmnorexa [IOK
p https://m.edso0.ru/91e08061
OMHOMHAIILHOE
IIpuMmepsl pacnpenencHuii, B TOM
29 qlfcne feojeT I/II)‘ISCKOG 51 1 bubmorexa [TOK
P https://m.edsoo.ru/5afffO5f
OMHOMHAIILHOE
30 [ToBTOpenue, o6o0IICHNE U 1 bubmmoreka [IOK
CHCTEMaTH3aIus 3HaHUU https://m.edsoo.ru/0f4d3cd7
31 [ToBTOpEHHME, 0000IICHUE 1 1 bubnnoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/0f4d3cd?
bu6mmoreka [JOK
32 n 1
TOTOBAs KOHTPOILHAT padoTa https://m.edsoo.ru/a985ae79
33 [ToBTOpenue, o6o0IIeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/e0la3dc4
[ToBTOpEeHnue, 06001mEeHNE U bubnnorexka [JOK
34 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1ddca5e0
OBILIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME
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11 KJIACC

BCPOATHOCTHU CJ'Iy‘-IElfIHBIX

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
(]
JI:;H Tewa ypoxa Bcero Konrpoakueie  Ipaxrueckue fll:;:eﬂl/lﬂ :)I;I[()l;l:::;feﬂbﬂble
padoTbI padoThbI pecypeni
[ToBTOpEHME, 0600IICHUE,
CUCTEeMAaTH3aIlHs 3HAaHHH.

1 Cry4aifHbIe OTIBITHI U 1 bubnnoreka [JOK
BEPOSITHOCTH CITyYalHBIX 02.09.2025  https://m.edsoo.ru/430d330a
coObiTuii. Cepun HE3aBUCUMBIX
HUCTIBITAHU N
[ToBTOpEeHME, 0000IICHUE,
cHUCTeMaTU3als 3HaHU.

9 Crny4aifHble ONIBITHI U 1 bubnnorexa [JOK
BEPOSATHOCTH CIy4YalHbIX 09.09.2025  https://m.edsoo.ru/a573a292
coObITuit. Cepun HE3aBUCUMBIX
WCIIBITAHUI
[ToBTOpenue, o6odIIEHNE,
cHUCTeMaTU3alus 3HaHH.

3 Crny4aifHble ONIBITHI U 1 bubmuoreka [IOK
BEPOSATHOCTH CIy4YalHbIX 16.09.2025  https://m.edsoo.ru/07a5e861
coObITHii. Cepun HE3aBUCUMBIX
WCTIBITAHUI
[ToBTOpenwue, 0600IIEHNE,

4 CHCTEMAaTH3alMs 3HAHUH. 1 but6mmoreka [IOK
CrnyuaiiHble ONBITHI U 23.09.2025  https://m.edsoo.ru/32bc29bf



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf

coObITuii. Cepun HE3aBUCUMBIX
WCTIBITAHUI

[Ipumepsl npuMeHeHus

5 MaTEMaTUUYECKOIO OKUIAHUS bubnnorexa LHOK
A 30.09.2025 @ https://m.edsoo.ru/ea27084d
(cTpaxoBaHue, J0TEPES)

6 MareMmaTruuecKkoe OKuaaHue bubmuorexa [IOK
CYMMBI CITy4alHbIX BEJIUYHUH 07.10.2025  https://m.edsoo.ru/Oadefe9e
MareMaTndecKkoe OXKHUJaHue

7 T€OMETPUUECKOTO U bubmorexa HOK

P . 14.10.2025  https://m.edsoo.ru/20de2fc2
OMHOMHAIBHOTO pacIpeaeICHUM
MaremaTtudeckoe OKHIaHue
8 T€OMETPHUUECKOT0 U buGnuorexa [IOK
P . 21.10.2025 https://m.eds00.ru/17b0e769
OMHOMHAIBHOTO pacIpeaeICHUM

9 Jucnepcus u ctanaapTHoOE bubnuoreka [IOK
OTKJIOHEHHE 11.11.2025 https://m.edsoo.ru/bcc67f76

10 Jucnepcus u ctaHAapTHOE bubmmnoreka HOK
OTKJIOHEHHE 18.11.2025  https://m.edsoo.ru/bf78aad6

11 Jucnepcuu reOMETpUYECKOro 1 bubmuoreka [IOK
OMHOMHUAIBHOTO PACIIPEICIICHHS 25.11.2025  https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c

12 HCIIOJIL30BaHUEM DJIEKTPOHHBIX bubnnorexa [JOK

P 02.12.2025  https://m.edsoo.ru/a53cd884
TaOJIUIL
3aKoH OOIBIINX YHCEN.
13 Br100pouHEIil METOT Bubmorexa IOK
P . 09.12.2025 | https://m.edsoo.ru/94ddc34a
HCCIIeIOBaHUN
3aKoH OOJBIINX YHCEI.
14 Br100pouHEIiT METOT bubnmorexa LOK
P 16.12.2025  https://m.edsoo.ru/cf23b369

HUCCIIENOBaHUN
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[IpakTuueckas pabora c

15 HCIIOJIb30BAHUEM DJIEKTPOHHBIX buGnuorexa [IOK
P 23.12.2025 | https://m.edsoo.ru/6cld11a6
Ta0JIUIL
[Ipumepb HeTIPEPHIBHBIX
CIIy4alHbBIX BenuduH. OyHKOUS
16 HJI}(]):HOCTI/I acipe CJICHyI/II{SI buGnuorexa [IOK
pactipel : https://m.eds00.ru/9f5b423d
PaBHOMepHOE pacnpenencHue u
€ro CBOMCTBA
[Tpumepb HeTIPEPHIBHBIX
CIIyYalHbBIX BeuduH. OyHKOUS
17 nn}(l):Hocm acrpe eJIeHy;ﬂ buGnuorexa [IOK
pactipe ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpeneneHue u
€ro CBOMCTBA
3amauun, TpUBOISIINE K
18 HOPMAJIBHOMY pacIpeeIICHHIO. bubmmnoreka HOK
DyHKIMA INIOTHOCTH U CBOMCTBA https://m.eds00.ru/97c¢19f59
HOPMAJIBHOTO paclpeaeeHus
[IpakTuueckas pabora c
19 HCIIOJIB30BAHUEM DIIEKTPOHHBIX Bubmiorexa OK
P https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpenue, 06001IeHUE U
20 CUCTEMAaTH3aLMs 3HAHUN Bubmiorexa IOK
I ' https://m.edso0.ru/72953f4c
OnucarenbHas CTaTUCTUKA
[ToBTOpeHnue, 0600IIeHNE U
21 CcHUCTEMAaTHU3allHsl 3HAHUH bubnmorexa LOK
H ' https://m.edsoo.ru/b699ad0c
OmuncarenbHas CTaTUCTHKA
29 [ToBTOpeHue, 00001IeHNE U bu6muoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. OMBITEI

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



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
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C pPaBHOBO3MOXXHBIMU
OJIEMCHTAapPHBIMU COOBITUSIMU

23

[ToBTOpeHnue, 0600IICHNE U
cucremaru3anus 3HaHU. OTBITHI
C paBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU

bub6nmoreka [IOK
https://m.edsoo.ru/538fd7cf

24

[ToBTOpEeHME, 0600IICHUE U
cHUCTeMaTU3als 3HaHU.
Brruucnenue BeposaTHOCTEN
COOBITHI ¢ TPUMEHEHUEM
dbopMyI1 u TpadUIECKIX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

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

25

26

27

[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHH.
Brrunciienue BeposiTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopMyn u rpadUIECcKIX METOIOB
(koopauHaTHAas mpsMasi, 1epeBo,
auarpamma Jusiepa)
[ToBTOpenue, o6odIIeHNE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
Brruncnenue BeposiTHOCTEH
COOBITHIA C TPUMEHEHHUEM
dbopMy1 u rpadUIECKIX METOIOB
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpamma Jusepa)
[ToBTOpeHnue, 0600IIeHNE U
CUCTeMaTH3aIHs 3HAHUH.

bubmmoteka IIOK
https://m.edsoo.ru/dc9ad6ca

bu6nunorexa LIOK
https://m.edso00.ru/5964{277

but6mmoreka [IOK
https://m.edsoo.ru/e71ldebed



https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

Brrunciienue BepossTHOCTEN
COOBITHI C TPUMEHEHUEM
dbopmy u rpadUUECKUX METOIO0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

[ToBTOpeHnue, 0600IICHNE U

08 CHCTEMaTH3alMsl 3HAaHUH. 1 bubnunorexa LIOK
CriyyaiiHble BEJIMYHHBI U https://m.edsoo.ru/00b2efb3
pacnpeneneHus
[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTU3alMs 3HAHUH. bubnunoreka LIOK

29 . 1
CriyyaiiHble BEJIMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHue, 0600IICHNE U

30 cHUCTeMaTU3alus 3HaHH. 1 bubmuoreka [IOK
MaremaTH4eCcKOe OKHUIaHUE https://m.edsoo.ru/aeal298c
CIIy4yallHO! BEIUYMHBI

bu6mmoteka IIOK

31 Hrorosast kouTposbHas padota 1 https://m.edso0.ru/0fd6d597
[ToBTOpenue, o6odIIeHNE 1

32 CcHUCTeMaTU3als 3HaHU. 1 bubmuoreka [IOK
MaremaTrueckoe OKUIaHUE https://m.edsoo.ru/640a8ebf
CIIy4yallHOH! BEIUYMHBI

33 [ToBTOpenwue, 0600IIEHNE 1 1 bubnmorexa LIOK
CHCTEMAaTH3alMs 3HAHUH https://m.edso0.ru/5006273e

34 [ToBTOpeHnue, 0600IIeHNE U 1 bubnunoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edso00.ru/5006273e
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[TPOTPAMME



https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 Teopust BEpOsSTHOCTEH U CTAaTHCTUKA
6.1 Yurtath U CTPOUTH TAOJIULBI U JUATPaAMMBbI
OnepupoBaTb MOHATUAMHU: CpefHee apudmeTuyeckoe, MeIHaHa,
6.2 HanOoJpIllee, HAMMEHBIIEE 3HAYECHHE, pa3MaxX MacCHBa YHCIOBBIX
JAHHBIX
OnepupoBaTb MOHATUAMH: CIy4YalHbBIM SKCIEpUMEHT (OMBIT) H
ciydaifHoe coOBITHE, DIIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM MCXON)
6.3 CIIy4alHOTO  OIbITa; HAaxOIUThb BEPOSTHOCTH B  OMNBITaX C
PaBHOBO3MOYHBIMU CITyYallHBIMU COOBITUSIMHU, HAXOJUTh U CPAaBHUBATh
BEPOSITHOCTH COOBITUH B U3YUYEHHBIX CIyYalHBIX KCIIEPUMEHTaX
Haxonute u GopMmynupoBaTh COOBITUS: MepecedeHrne U 00beJUHEHUE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHUBONOJIOKHOE JAAHHOMY COOBITHIO;
' MOJb30BaThCs  AMarpamMmMamu  Oiiepa U (GOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4
OnepupoBaTh TOHSATUSAMHU: YCJIOBHAs BEpPOSITHOCTh, HE3aBUCHUMBIE
6.5 COOBITHUS; HAXOAUTh BEPOSITHOCTU C MMOMOIIBIO MPAaBUIa YMHOKEHHUS, C
MOMOUIBIO AEPEBA CIYYANHOTO OMbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTb MOHATHUSAMH: MCIBITAHUE, HE3ABHCUMBIE HCIIBITAHMS,
6.7 cepus UCHBITaHUH, yCIleX U Hey/laya; HaXOIUTh BEPOSITHOCTH COOBITHUIM
' B CEpUM HE3aBHCHMBIX HCIHBITAaHUN /0 TEPBOTO YCIEXa, HaXOIUTh
BEPOATHOCTH COOBITHI B cepuH ucnibITanuii beprym
6.8 OnepupoBaTh MNOHATUSAMU: ClIydalHas BEJIMYHMHA, PACHPEICICHHUE

BEPOATHOCTEN, AUarpaMma pacripeaesieHus

11 KIIACC




Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NpoBepsieMoro .
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
5 1 CpaBHUBaTh BEpPOSATHOCTH 3HAYEHUU CIIy4yalHOW BEJIMYMHBI 10
' pacripeieNIeHUIO WK ¢ MTOMOILBIO AHarpaMmm
OnepupoBaTh MOHATHEM MATEMAaTUYECKOIO OKHUJIAHUS, MPUBOAUTH
5 5 OpUMephl TOTO, KaKk MPUMEHSETCS MaTeMaTU4YecKoe OXKUIaHHE
' CIIy4yallHOM BETWYMHBI, HAXOJUTh MAaTEeMaTHYEeCKOE OXHUIaHUE TIO0
JAHHOMY paclpeeIeHUIO
5.3 HNmeThb npeacraBiaeHue o 3aKOHE OOJIBITUX YHCET
5.4 HmeTs npeacTaBlieHne 0 HOpMajibHOM pacrpeaeeHun




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Koxn
6 Teopus BEpOATHOCTEN U CTATUCTUKA
[IpencraBienue JnaHHBIX C [OMONIbIO Tabmuu u  auarpamm. CpeaHee
6.1 apupMeTHuecKkoe, MeAMaHa, HauOoJplllee M HAaUMEHbIIEE 3HAYEHUs, pa3Max,
JCTIEPCHS U CTaHAAPTHOE OTKJIIOHEHUE YMCIIOBBIX HAOOPOB
CrnydvaiiHple SKCHEPUMEHTHI (OMBITBI) W CIy4ailHble COOBITHSA. DJeMEHTapHbBIE
coObITUs (Mcxozbl). BeposTHOCTh ciydaifiHOro coObiTHsA. bau3ocTh 4acToThl U
6.2 BEPOSTHOCTH COOBITHIA. CiTydaiiHbIE OTBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
coObiTusiIMH.  BepodTtHocTM  COOBITMHI B OmBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITUSMU
6.3 Onepauuy Hajx COOBITUSMHU: TEpecedeHHue, OObEIUHEHHE, MPOTUBOMOIOKHBIE
' coObITus. [Inarpammsel Diinepa. Popmyra CI0KEHUS BEpPOSITHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEPOATHOCTEH. JlepeBO  Clly4aiiHOro
' skcriepuMenTa. Gopmysia mojHOM BepoaTHOCTU. HezaBucuMebie COOBITHS
65 KomOunatopHoe npaBuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HeroToHa
bunapHbili ciydaliHbIil ONBIT (MCHBITAaHUE), ycrex M Heynaya. HesaBucumbie
6.6 ucnelTaHus. Cepus HE3aBUCHMBIX HCHBITAaHUN 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAaHU bepHym
Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTE. Jwnarpamma
6.7 pacupenenenusd. IIpumepsl pacnpeneneHuii, B TOM 4YHUCIE T€OMETPUYECKOE U
OMHOMHUATIBHOE
11 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
5 Teopus BeposTHOCTEN U CTaTUCTHKA




5.1

5.2

YuciioBble XAPAaKTEPUCTUKU CIIyYalHBIX BEJIUYHMH: MAaTEMaTHYECKOE OXKUIAHUE,
JIUCTIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE. [[prMepbl TPUMEHEHUSI MATEMAaTUYECKOTO
0’KMJIaHMSI, B TOM YHKCJE B 337a4ax U3 MOBCEIHEBHOM >XM3HU. MaremaTudeckoe
OXKUJaHUE OMHAPHOW CITydailHOW BEIHMUYMHBI. MaTeMaTH4ecKoe OXHUIaHUE CYMMBI
CIIy4alHbIX BEIMYMH. MaremMaTu4ecKoe 0KUIaHUE U JUCIIEPCUSI TEOMETPUUECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHIH

3akoH OONBIIMX YKCET U €ro poJib B HayKe, MpUpoje U obmecTBe. BriOopounbiii

METO I/ICCJ'ICIIOBaHI/Iﬁ

5.3

[Tpumepbl HenpepbIBHBIX  ClAy4yalHbIX BenuuuH. [loHATHE O MJIOTHOCTH
pacrnpeneneHus. 3aj1a4dn, IPUBOAAIINE K HOPMAJIILHOMY pacnpeneneHuto. [lonsatue

O HOpMAJIbHOM pPacCIpeCaCiICHUU




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHusi

Brnanenue MerogamMu J0Ka3aTenbCTB, alrOPUTMAMM pPELICHMs 3ajad;
yMeHue (GopMyJIMpoBaTh M ONEPUPOBATh IMOHATUSAMHU: OIpEJEJICHUE,
aKCMOMa, Teopema, CIIeJCTBHE, CBOICTBO, IMpHU3HAK, JOKA3aTeibCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSATh UX; yMEHHE (HOpMYIHPOBAThH
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKJEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJl MAaTeMaTU4YeCKOW HWHAYKLUU;
IIPOBOAMTH JOKa3aTeNIbHbIE PACCYKIEHUS IIPU PELICHUH 3314, OLIEHUBATh
JIOTUYECKYI0 TPaBUIBHOCTh  PACCY)KJIEHUH; YMEHHE OIEpUpOBATH
HOHATUSMH: MHOXECTBO, MOAMHOXKECTBO, OIEpallMM HaJl MHOKECTBAMU;
YMEHUE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar i
OINKCAHMsI PEeAIbHBIX MPOLIECCOB U SIBICHUHN U MPU pElIeHUH 33134, B TOM
qucie U3 APYruxX yuyeOHbIX MPeAMETOB; YMEHUE ONEePUPOBATh MOHATHIMU:
rpad, cBsi3HBIN Tpad, AepeBo, UK, rpad Ha ITTIOCKOCTH; YMEHUE 3a/1aBaTh
Y ONHUCBIBATH rpadbl pa3InYHBIMU CIIOCOOAMU; UCIIOJIb30BATh Tpadbl Npu
pelIeHnu 3a1a4

VYMeHue onepupoBaTh MOHATHUSAMHU: HATypaJbHOE YHUCIIO, LIEJIO€ YHCIIO,
CTEMEHb C LIEJBIM IT0Ka3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTENIEHD C
paloHaIbHBIM MOKAa3aTeJIeM, CTETIEHb C JEMCTBUTEIbHBIM [TOKA3aTEIeM,
jgorapudm 4YHcia, CUHYC, KOCHHYC M TaHI'€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK II0 MOAYJI0, PAalMOHAIBHOE YHCIIO, UPPALMOHAIBLHOE YHUCIIO,
MHOKECTBAa HATYpaJIbHBIX, LENbIX, PAlHOHAIbHBIX, JEHCTBUTEIbHBIX
YHCeT; yMEHUE UCTIONIb30BaTh MPU3HAKH AETUMOCTH, HAMMEHBIIUHN 00IIMi
JenuTeNh M HauMEHbllee ofIee KpaTHoe, anroput™ EBkiauna npu
pELIEHNN 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMAMHU
CUHCJICHUS; YMEHUE BBINOJIHATH BEIYUCICHHE 3HAUYSCHUI U TpeoOpa3zoBaHus
BBIPQKEHUI CO cTemeHsAMU U Jorapupmamu, rpeodpa3zoBaHus TPOOHO-
paloOHaJIbHBIX  BBIPAKEHUH; yYMEHHE  OINEepUpOBaTh  IMOHSITHUSIMHU:
MOCIIe0BATENbHOCTh, apudMeTudecKkas MNpOTrpeccHsi, reoMeTpuyecKas
nporpeccusi, OSCKOHEYHO YObIBaroIlas TIeoMeTpHUYecKas MpOorpeccus;
YMEHHE 3a7aBaTh IOCIEN0BATEIbHOCTH, B TOM YHCIE C MOMOILBIO
PEKYPPEHTHBIX (POpMYIT; yMEHHUE ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMeEHT
KOMIUIEKCHOTO ~ 4Hcha, (opMa  3amucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUTOHOMETpUYEecKas W anreOpanyeckas); yMeEThb
IPOU3BOUTh apuU(METHUYECKHE [EHCTBHUS C KOMIIJIEKCHBIMH YHCIIaMU;




MPUBOAUTH MIPUMEPHI UCIOJIB30BaHMUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuua 2x2 u  3X3, omnpeneiauTedb  MaTpUIIbl,
Ir€OMETPUUYECKUIA CMBICI ONPEACITUTEIIS

YMeHue onepupoBaTh INOHATHUAMM: PALUOHAIBHBIC, HUPPALMOHAIBHEBIE,
NoKa3aTebHbIC, CTENECHHBIC, JIOTapu(PMUYECKHE, TPUTOHOMETPUUYECKHE
YpAaBHEHUsT W HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE OIEepUpOBaTh
HOHATUSAMH: TOXXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpPaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTH
YPaBHEHHH, HEPAaBEHCTB M CHCTEM; YMEHHE pellaTb YPAaBHECHMS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IMYHBIX NPUEMOB; pEIIATh
YpAaBHEHUs, HEPABEHCTBA M CUCTEMBl C MapaMeTpoM; NPHUMEHSITh
YPaBHEHUsI, HEPABEHCTBA, UX CHCTEMBI I PEIICHUS MaTeMaTU4YECKUX
3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMM: (QYHKIUS, YETHOCTh (DyHKIMH,
HEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIWH, HauOoJblIee M HAaUMEHbIIee 3HAYCHUS
(GyHKINU HAa TPOMEXKYTKE, HeTpephIBHAS (YHKIIMS, aCUMIITOTHI TpaduKa
¢byHKIMU, TIepBas U BTOpas MPOW3BOJIHAS (YHKIMH, TEOMETPUICCKUN U
(Gu3M4eCcKUii CMBICI TPOU3BOJHON, MEpPBOOOpa3Has, ONPEAEIEHHBIN
UHTETpajl, yMEHHE HaXOJIUTh ACHUMIITOTHI Tpaduka (yHKLUHH; YMEHHE
BBIYUCIIATh  IPOU3BOAHBIE CYMMBI, IIPOU3BEACHHUSA, YAaCTHOIO W
KOMIO3ULUN (DYHKIMHA, HaXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
GyHKLIMU; YMEHHME HaXOJIUTh IMPOU3BOJAHBIE AJIEMEHTApHBIX (YHKLUH;
YMEHHE MCII0JIb30BaTh IPOU3BOAHYIO JUISI HCCIIENOBaHUS (YHKUUH,
HaXOJUTh HauWOOJbIIMNE U HAUMEHbIINE 3HaueHus (QYHKIUI; CTPOUTH
rpaykd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCKOIro
aHajau3a; IPUMEHATH NPOU3BOAHYIO JUISI HAXOXKICHHS HAWIIydlIEro
peuieHuss B IPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKUX U
¢u3nUecKrx 3agadax; HaXOAUTh IJIOMIATN U 00BEMBI (QUTYP C TIOMOIIBIO
UHTErpaja; NPUBOJUTH IMPUMEPBl MATEMATUYECKOTO MOJCIMPOBAHUSA C
NOMOIIBIO AU epeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk GYHKIUHU, 0OpaTHAs PYHKIIMS,
KOMIO3UIMS (QYHKUMM, JuHeWHas (yHKUUS, KBajpaTudHas (QyHKIH,
pannoHanbHass (QyHKIUS, cTeneHHas (YHKIMS, TPUTOHOMETPUYECKHE
¢byHKLIMU, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMU, MOKa3aTelabHas U
jgorapupmuueckass (yHKIHMH; YMEHHE CTPOUTh TIpadUKd H3Y4EHHBIX
GyHKUMH,  BBIIONHATH  NpeoOpazoBaHust — rpaduKoB  (DYHKIIMIA,
UCIMOJb30BaTh IpaMKu AJI U3Y4EHHUs NPOLIECCOB M 3aBUCHUMOCTEH, IpU
pEeLIeHUH 3a7ad M3 JPYyrux y4deOHBIX MPEeIMETOBU 3a/ad U3 pPealbHOM
KM3HM; BBIpaKaTb (HOpMyJIaMH 3aBUCUMOCTH MEXAY BEIMYUHAMU;
HCIIOIh30BaTh CBOMCTBA W rpaduku HYHKIHHN IS pElIeHUs ypaBHCHHM,
HEpaBEHCTB M 3ajJlauy C IMapaMmeTpaMiy; H300paxaTb Ha KOOPJMHATHOU
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 3a/ayd Pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLEHTHI, JOJIM M YacTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/la4i U3 00JIACTH YNpaBJIEHUS JUYHBIMU M CEMEWHBIMU
(uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHHUs, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJayM, HCCICAOBATH IIOJIYYEHHOE DEIICHUE U
OLICHUBATh IPABJIONOAOOHOCT PE3YJIbTAaTOB; yMEHHE MOJAEIHPOBAThH
pealbHbIE CUTyallMd Ha s3bIKE MAaTEMaTUKH; COCTaBISATH BBIPAXKCHMS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJ1a4H, UCCIEA0BATh
IIOCTPOEHHbIE MOJAEIM C  HCIOJIb30BAaHHEM  ammapara  anreOpsl,
HMHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSAMU: CpelHee apu(pMeTHIecKoe, MeauaHa,
HauOoJiblliee ¥ HAUMEHbIIIEE 3HAUCHUS, pa3Max, TUCIIEPCHsl, CTaHIaPTHOE
OTKJIOHEHHE YMCIIOBOr0 Habopa; yMEHHE W3BJIEKAaTh, UHTEPIPETUPOBATH
uH(OopMaIrIo, IPEICTaBICHHYIO B Ta0IUIaX, HA JUarpaMmax, rpadukax,
OTpaKaloIIyI0 CBOMCTBA pPealibHBIX MPOIECCOB U SBIICHUHN; MPEICTABIATD
uH(pOpMalLIMI0O C TOMOINBIO TaOJaWI] W JAWarpaMM; HCCIeA0BaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM TrpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TpaUyecKu UCCIEA0BATh COBMECTHBIE
HaAOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U IMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHSAMHU: CIYYalHBIA ONBIT W ClIydallHOE
cOOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BaHWEM TpadUyecKuX METOJIOB; MPHUMEHATH
bOopMyIbI CIOXKEHUS U YMHOXXEHHsI BEPOSTHOCTEH, (HOpMynly MOTHON
BepoATHOCTH, hopmyny beprymnu, komOuHaTOpHBIE (HAaKTHl U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU: CIIy4allHasi BEJIWYWHA, PACIPEICICHUE BEPOSITHOCTEH,
MaTeMaTUYECKOE OKHMJIAHUE, IUCIEPCHS W CTAHJAPTHOE OTKJIOHEHUE
CIIy4yallHOM BENWYUHBI, (QYHKIUMU PACIPENCICHUS] W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOI0 U HOPMAJIBHOTO PACIIPEAEIEHNN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACIICHUN IS PELICHUS 3a1aY;
3HAKOMCTBO C TIOHATHUSIMU: 3aKOH OOJBIIUX YUCEI, METOIBI BHIOOPOUHBIX
WCCIIEIOBAHUM; YMEHUE NPUBOAUTH NPUMEPHI IMPOSBICHUS 3aKOHA
OONBIIUX YHCENT B TPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;, YMEHUE
ONEpPUPOBATH MOHATUSIMU: COYETAHHE, MEPECTAHOBKA, YHCIO COUYECTAHUH,
YUCJIO  TIEPECTaHOBOK; OwHOM  HploTOHA; yMeHHE  TNPUMEHATH
KOMOWHATOpHBIC ()aKThl U PACCYKACHUS JJIS PEIICHUS 3a7a4; OIEHUBAThH
BEPOATHOCTH PEANbHBIX COOBITUI; COCTABIISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPNPETUPOBATH MTOJTYUYECHHBIN pE3yJIbTaT

YMeHue onepupoBaThb MOHATUSMH: TOYKA, MOpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JTyY, BEIMYHUHA YIJIa, IUIOCKUH YIroJl, IByTrpaHHbII
YIoJ, TPEXTPaHHBIM yroJl, CKPEIMBAIOIIUECS TIPSIMbIE, TAPAJUIEIBHOCTD U
NEePHNEHANKYISIPHOCTh TMPSAMBIX M TUIOCKOCTEH, Yroyl MEXIy MHpsIMBIMH,
YroJa MEeXAy MNOpsMOM U IJIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMH,




10

pacCcTodaHue OT TOYKU OO INNIOCKOCTH, PACCTOAHUC MCKAY IMPAMbIMU,
pacCToOAHNUE MEKAY IJIIOCKOCTAMU, YMCHHUEC HCIIOJILB30BaTh IMPHU PEIICHUU
3aga4 U3Yy4YCHHBIC (baKTBI U TCOPEMBI IINTAHUMCETPHUHU, YMCHHUE OLICHUBATH
pa3sMEPbL 00BEKTOB OKpyXKamimero Mupa, CTpPpOUTb MATCMATHYCCKUC
MOACIN C IIOMOMIBKO TI'€OMCTPHYCCKUX MIOHATHHA H BCJIIMYMH, PCIIAaThb
CBA3aHHbIC C HUMU IMPAKTUYCCKUC 3aJa4n

YMeHue onepupoBarh MOHATUSAMU: IUIOMIAAL (QUIYpBI, 00BEM (UTYPBI,
MHOT'OIPAHHUK, NPAaBUJIbHBIA MHOI'OTPAaHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, Mapaijenenumnes, MOpu3Ma, nupampaa, ¢urypa U MNOBEPXHOCTH
BpallleHus, IWIMHIpP, KOHYyC, map, cdepa, miouanb chepsl, IUIOMIAIb
MIOBEPXHOCTU MHUpAMUAbI, NPHU3MBI, KOHYCa, LWIMHIpa, O0BEM Kyoda,
IPSIMOYTOJIBHOTO NapajuleNienunea, MUPaMUIbl, TPU3MBL, LWIMHIpA,
KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHyca M LMJIMHJIpA,
[apajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHUE CTPOUTh CEUYCHUE
MHOTOTPaHHHKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpBI U MOBEPXHOCTHU
BpalCHUs], UX CEYEHUsS, B TOM YHUCIIE C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSTH CBOICTBA F€OMETPHUECKUX (PUTYp, CAMOCTOATEIHHO
dbopMynupoBaTh OMpeesieHUs U3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3HI O
CBOMCTBaX W MpPU3HAKAX T'€OMETPUYECKUX (QUryp, OOOCHOBBIBATHHIIN
OnpoBepraTh MX; YMEHHE MPOBOJIUTH KiIaccupuKanuoo ¢uryp 1o
pa3IMyYHbIM TPU3HAKAM, BBIIIOJHATH HEOOXOJMMBIE JIOTIOJHUTENbHBIE
MIOCTPOCHHUS

11

VYMmeHue onepupoBaTh MOHATHSAMHU: JIBJKEHHE B  IIPOCTPAHCTBE,
NapajuleJIbHBIM MEePeHOC, CUMMETPUS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUE MM0A00Ms, TOJO0OHBIE (UTYpBI; yMEHUE
pacro3HaBaTh paBHbIE U MOJ0OHbBIE (UTYPHI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh FT€OMETPUUECKHE OTHOLICHUS ITPU
pelIeHUH 3a/la4; HAaXOJUTh TeOMETPUYECKHE BEIMYUHBI (JJIMHA, Yrod,
II0Iab, 00bEM) NPU PEIICHUH 337124 U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 pEaJbHOMW >KU3HHM; YMEHHME BBIUMCIISITH I'€OMETPUUYECKUE BEIUYMHBI
(MHa, yroi, miowaab, O0BEM, IJIOUIA]b IOBEPXHOCTH), HCIOIb3YsS
M3Yy4YeHHbIEe (OPMYJIBI U METOJbI, B TOM 4YHCIIE: IUIOUIa/lb MMOBEPXHOCTU
MUPaMUJIbI, TIPU3MBI, KOHYCa, HWIMHApPA, TUIomaas cheprl; 00bEM Kyda,
MPsIMOYTOJIBHOTO TMapajulefienunena, MUPaMUIbl, TPU3MBL, LWIMHIpPA,
KOHYCa, I1apa; yMeHUEe HaXOIUTh OTHOIIIEHNE 00bEMOB MOJOOHBIX PUTYP

12

YMeHue onepupoBaTh MOHATUSIMHU: MPSMOYTOJIbHAsI CHCTeMa KOOpJUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha 4YHCIIO, DPA3JIOKEHHE BEeKTopa Mo Oas3ucy,
CKaJIsIpHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YOI MEXAY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBII W KOOPAMHATHBIM METOJ
JUTS PEIIICHUS] TEOMETPHUECKUX 3a]1a4 ¥ 33]1a4 IPYTUX YIEOHBIX PEIMETOB
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YMenue BIOUpaTh NOIXOIAIIUNA METO/ JUIsl pELICHUs 3a/1a4i; TOHUMaHUe
3HAYUMOCTH MaTEMAaTHKH B H3YYEHHHM TPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; YMEHHE pacrno3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOAUTH TPUMEPHI MaTEMaTHUECKHUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMEeHT COIeP:KAHUS

Kon
1 Hucna u BBIYUCICHUS
1.1  HarypaubHsble u nensle yucina. [Ipu3Haky 1e1MMOCTH LEbIX YhCcel
12 Pammonanbupie  uncna. OOBIKHOBEHHbIE M JCCATUYHBIE JAPOOHM, TMPOILEHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpodH
13 Apudmernueckuii KopeHb HaTypalbHOU creneHu. [leiicTBus ¢ apudmernyeckumu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenensb ¢ nenbM nokaszarenaeM. CTeneHb ¢ palMoOHaIbHBIM NoKa3areneM. CBoiicTBa
' CTENEHU
15 CuHyc, KOCMHYC W TAaHICHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. /lecsTuunble 1 HATYpalbHbIE JOTapUPMBbI
JlelicTBUTENbHBIE YUCIa. ApudMeTHdecKue oneparuy ¢ 1eHCTBUTENbHBIMU YHUCIIaMU.
1.7 TlpuOnmxEHHbIE BBIYMCICHNUS, IPABUIIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIYHMCIICHUN
1.8 = IIpeoOpazoBaHME BEIpaXKEHUI
1.9  KowmruiekcHble yncia
2 VYpaBHEHUsI U HEPABEHCTBA
2.1  llensle u qpoOHO-pallMOHATILHBIE YPABHEHUS
2.2  VppaunoHajbHBIE YpaBHEHHUS
2.3 = Tpuronomerpuveckue ypaBHEHUS
2.4 Tloka3arenbHble U JlorapuMuiyeckue ypaBHEHUs
2.5  llensie u qpoOHO-paMOHATFHBIE HEPABEHCTBA
2.6  VppaumoHaibHbIe HEPABEHCTBA
2.7  Tloka3arenbHbIE U JIoTapu(pMUIecKre HEpaBEHCTBA
2.8 = Tpuronomerpuueckue HepaBeHCTBA
2.9  CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB
2.10  YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11  Marpuna cucTeMbl IMHEHHBIX ypaBHEHUH. ONpenenuTelb MaTPHIIBI
3 OyHKIMH U TpapuKH
31 OyHk1usa, crnocodbl 3amanus ¢GyHKuuu. ['paduk ¢GyHkiuu. B3anmHOo oOpaTHBIE
' ¢ynkuuu. Yérneie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKINHN
39 OOnacte omnpeneneHuss M MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yHkuumn.

[IpomexyTku  3HaKomoctosiHCcTBA.  [IpoMexyTku  MOHOTOHHOCTH  (DyHKUHU.




MakcumymMbl ¥ MUHUMYMBI (GyHKIEH. HaunOomnblnee M HauMeHblIee 3HAYCHUE
(GYHKLIMN Ha IPOMEXYTKE

Crenennast QyHKIIUS ¢ HATYpaJIbHBIM H IIENIBIM MTOKa3zareneM. E€ cBoiicTBau rpaduxk.

3.3 N .
CoiicTBa u rpaduk KOpHS N-0if CTeNeHN
3.4 | Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5  TlokasarenbHas u norapupmudeckas GyHKINN, X CBOHCTBA U TpaduKu
36 Touku pa3psiBa. AcuMnTOTHI rpadukoB GyHKIMH. CBOMCTBA QYHKIINNA, HEPEPBIBHBIX
' Ha OTpE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
3.8  Apudmernyeckas u reomerpuueckas rnporpeccuu. @opmysa cI0KHBIX TPOIEHTOB
4 Havana matematuuyeckoro ananusa
4.1  IlpousBomnas GpyHkiuu. [Ipon3BoHBIC SIEMEHTAPHBIX (HYHKIIHNA
[IpumeneHne mNPOU3BOMHOM K HCCIEAOBAHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2  skctpemymbl. Haxoxnenvue HamOOJbIIEr0 U HaWUMEHBIIETO 3HAUYCHUS (PYHKIMM Ha
OTpe3Ke
4.3  IlepBooOpaznas. UnTerpan
5 MHosxecTBa U JIOTUKA
5.1 = MmuoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 = OmnmcarenbHasi CTATUCTHKA
6.2  BeposTHOCTB
6.3  KombOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IJIOCKOCTU
7.2 llpsiMble M MJIOCKOCTH B IPOCTPAHCTBE
7.3 = MHOTOTpaHHUKHA
7.4  Tena u MOBEPXHOCTH BpAIIEHUS
7.5 = KoopnuHaTbl U BEKTOPbI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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