MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

Munucrepcrso npocseienus 1 Hayku Kadapanno-bankapcekoi Pecny0imnkn

YupasJ/ieHue 00pa3oBaHusi Y PBAHCKOI0 MYHULIMIIAJIBLHOIO paiioHa

MKQOY COLI Nel c.n. Ilcpirancy

PACCMOTPEHA COI'TACOBAHA YTBEPX/IEHA
PykoBogutens HIMO 3am. nupektopa o YBP JupeKkTop mKOoJIbI
CCTECTBEHHO-HAYHHOTO LKA Xacanopa E.A. Makoesa 3.B.
In63yxosa JI.H. ITporokoa Nel IMpuka3 Ne51-O/]
Tpotoxon Nel oT «28» aBrycra 2026 . oT «29» aBrycra 2026 .
oT «28» aBrycra 2026 .
PABOYAS ITPOT'PAMMA

(ID 11687080)

yueOHoro npeamera « BeposiTHOCTb U CTATHCTHKA.
ba3oBblil ypoBeHb»

s ooygarommxest 10-11 kmaccon

IIcbirancy, 2026




MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «BeposiTHOCT W CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaqbHOTO TOCYAApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmero oOpa3oBaHHs, C Yy4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIIMA POCCHUHCKOTO
oOpazoBanms. Peanmm3zaiiusi mporpaMMbl 0OECIIEUHMBAET OBIAJCHHUE KIIFOUEBBIMU
KOMIETCHIIMSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS TUYHOCTH O0YYArOIIUXCAL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTb M CTATUCTHKA» 0a30BOr0 ypOBHS SIBISETCA
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJyibl. Kypc mpenHasHadyeH uisi popMUpoBaHUS Yy OOyHaronIuXcs
CTaTUCTUYECKOM KYJBTYpbl M IIOHUMAaHHsS POJM TEOPUU BEPOSITHOCTEW Kak
MaTEMaTUYECKOI0 MHCTPYMEHTA Ui MU3yYEHUsl CIy4yailHbIX COOBITHM, BEJIWYUH U
npoueccoB. Ilpu u3yueHunm kypca oOOramaroTcs MNPEACTABICHUS YYallluXcs O
METO/IaX MCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS TOHUMAHUE 3HAUNMOCTHU
U OOIIHOCTH MaTEMaTUYECKHX METOJOB MO3HAHUA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HayYHOI'O MUPOBO33PEHHS.

CopeprkaHre Kypca HalpaBJI€HO Ha 3aKPEIUICHWE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE NMPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aMMOCBS3SX MEXKAY HUMU Ha BaXKHBIX NPHUMEpPAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMU LEJSIMH B CTPYKType yueOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpelHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJCIICHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID».

BaxxHyro d4acTb Kypca 3aHMMaeT H3y4YE€HHE T[EOMETPHUYECKOro |
OMHOMHUAJIBHOTO paclpeiesieHuil U 3HAKOMCTBO C UX HENPEPBHIBHBIMU aHAJIOTaMH
— IOKa3aTeJIbHBIM U HOPMAJIBHBIM PACIIPEACICHUSIMHU.

Copnepxanune nuHuM «CrydaiiHble COOBITHUSI M BEPOSTHOCTH»  CIIYXKUT
OCHOBOM JjIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUU BEpOSITHOCTEH
MEXIy 3HAUCHUSAMU CIy4YalHBIX BEJMYMH, a TAKXKe 3Ta JIMHUS HEoOXOoJuMma Kak
0aza I W3ydeHHWs 3aKOHAa OONbIIUX Yucel — (YyHIAMEHTAIBHOTO 3aKOHa,
NEHCTBYIOLIErO B MpHUpPOJE M OOLIECTBE M HUMEIOLIET0 MaTeMaTHYECKYIO



dopmanuzanuio. CaMm 3akOH OOJBIIMX YHCEN IMpenjaraeTcs B 03HAKOMUTEIbHON
dopmMe ¢ MUHMMAJIBHBIM HCIIOJB30BaHHEM MaTEeMaTHUYECKOTO (opMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYMHAMU,
aKIEHTUPYIOT BHUMaHHWE IIKOJIBHUKOB HA OMHCAHUW M M3YyYCHUH CIy4alHBIX
SIBICHUI C MOMOIIBI0 HEMPEPHIBHBIX (PYHKIMA. OCHOBHOE BHUMAaHUE YIENAETCA
NI0Ka3aTeIbHOMY M HOPMAJIBHOMY paclpeleieHusIM, MPH 3TOM MpPearosaraeTcs
O3HAKOMHUTENFHOE H3yueHHe Mmarepuaiga 0e3 [0Ka3aTeNbCTB MPUMEHSIEMbIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wsyuenume kypca «BepoSTHOCTP W CTaTUCTHKAa» Ha 0a30BOM YypOBHE
OTBOJUTCA | Yac B HENENI0 B TEUCHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBienne nOaHHBIX C TOMOIIbIO Tabnui u guarpamm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHs (MCX0bl). BeposiTHOCTE citydaitHoro coObiTusl. Bim30cTh 9acToThI M
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpECEUEHUE, 00bEINHEHUE, TPOTUBOIIOI0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KomMOunaropHoe npaBuino ymHoxxkenus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAaHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OXUJAHUE, IUCHEPCUs U CTaHAAPTHOE OTKIOHEHue. Ilpumepsl npuMeHeHUs
MaTEeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUYECKOTO U OMHOMUATIBHOTO pacipeiesieHUH.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1adn, IPUBOASIIME K HOpMaJbHOMY pactpeneneHuro. [lonstue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKITAHCKON TTO3UITUU 00YJAIOMIErocsl Kak aKTHBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, peLIEeHNH, PaCCYXICHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HMHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOJIOOHS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, ITAIloOB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCHPHUHHMATH, (OPMYJIUPOBATH U  MPeoOpPa3OBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npeajiaraTh ~ KpUTEpPUM  JUISL  BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHNS U BBIBOBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBISBIATH AeUIMTHI MHGOOPMALIUM, JAHHBIX, HEOOXOJAUMBIX IIJIi OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MH(GOPMAIIUIO, IPEJICTABIATh €€ B Pa3au4HbIX (GopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKJE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Gopme popMyTHUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BAaTh  IMPEUMYIIECTBA  KOMAaHJIHOH U
VH/IMBHU1yaJIbHOM pa0bOThI IPU pEllIEHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThl, pacrpeaensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH 4YJI€HAMH KOMaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BBIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BIIaJICTh HaBBIKAMHM II03HABATEIIPHOM pediiekcuu Kak  OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

Yurath U CTPOUTH TAOJIULBI U JUArPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMeTHUYEeCKoe,  MeAMaHa,
HauOobIlIee, HANMEHbIIEe 3HAaUeHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYaWHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIN HCXOM) CIy4alHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYaHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh cOOBITHS: IepeceueHne U OOBbeAMHEHUE
JNaHHBIX  COOBITHH, COOBITHE, MPOTUBOMNOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCS AUAarpaMmaMu Oujepa u GpopMyIlioN CII0KEHHUS] BEPOSTHOCTEN MpHU
peneHnuy 3aaa4.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOSATHOCTb, HE3aBUCHMBIE COOBITHS;
HaxOJWUTb BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHHS, C IOMOILBIO JIEpeBa
CJIy4alHOTO OIIbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEILICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAaHUHM, ycleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOI0O YCIeXa; HAXOAUTh BEPOSITHOCTU COOBITHI B
CEpHUU UCTIBITaHUN bepHyum.

OnepupoBaTh  NOHATUSMH:  CIy4YalHas  BEJIIMYMHA,  paCIpEleICHUe
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHuUs.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 110
pacrpeeeHNUI0 WIH C OMOILBIO JUATPAMM.

OnepupoBaTh NOHATHEM MAaTEMATHUYECKOTO OXKUIAHUS;, TPUBOJIUTH IIPUMEPHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXKHUAAHUE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTh npeacTaBIeHUE 0 HOPMAIbHOM PaclpeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 ZITI; iii?fsawm FAHHBIX 1 onHcatebHas 4 https://m.edsoo.ru/FO3BBNGHE
CiyyaliHbI€ OIIBITHI U CIIy4aliHbIE
2 COOBITHSI, OTIBITHI C PABHOBO3MOXKHBIMU 3 1 https://m.eds00.ru/036ZK3G0O8
3JIEMEHTapHBIMU UCXOAAMU
3 Ortepawuii H%H COBBITHAMH, CIIOKCHHE 3 https://m.eds00.ru/IX5YQJKCT
BEPOSITHOCTEN
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy4altHOTO OmbITa, (hOopMyJia OJTHON 6 https://m.edso0.ru/MG7XWY9I5
BEPOSITHOCTH U HE3aBUCUMOCTB COOBITHIA
5 OneMeHTbl KOMOMHATOPUKH 4 https://m.eds00.ru/93EIMTAGW
6 Cepun nocien0BaTeNbHBIX UCIIBITAHUN 3 1 https://m.edsoo.ru/B17GH8VYR
7 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 6 https://m.edsoo.ru/W31256YUQ
8 O06o0011eHre U cucTeMaTu3alus 3HaHUH 5 2 https://m.edsoo.ru/F2NRENL5Z
OBIIEE KOJIMYECTBO YACOB I10 34 5 9

[TPOT'PAMME



https://m.edsoo.ru/FO3BBNGHE
https://m.edsoo.ru/036ZK3GO8
https://m.edsoo.ru/1X5YQJKCT
https://m.edsoo.ru/MG7XWY9I5
https://m.edsoo.ru/93E1MT4GW
https://m.edsoo.ru/B17GH8VYR
https://m.edsoo.ru/W3I256YUQ
https://m.edsoo.ru/F2NRENL5Z

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI padoTshI
M N
1 GTEMATHTCCKOC OMUAAIHE CTyHaunHon 4 https://m.edsoo.ru/NLUR2F4P4
BCJTMYNHBI
2 I[I/ICHC}’) CHiI 1 CTEHIEPTHOS OTICHOHCHHE 4 1 https://m.eds00.ru/9GOF3UXPG
CIIy4aifHON BEJIMYUHBI
3 3aKoH OOJIBIINX YHCET 3 1 https://m.eds00.ru/3S0TJOXPH
4 HenpepbIBHble CayHailHbIC BEAMHHEL 2 https://m.edsoo.ru/UESKK8SEX
(pactipeenenusi)
5 HopwmanbHoe pacnipeneneHus 2 1 https://m.edsoo.ru/V2IPEPSDW
IT
6 OBTOPEHAE, o6o61ueH1:1e " 19 2 https://m.eds00.ru/957SUT5BH
CUCTEMAaTH3AIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOTPAMME



https://m.edsoo.ru/NLUR2F4P4
https://m.edsoo.ru/9GOF3UXPG
https://m.edsoo.ru/3S0TJ0XPH
https://m.edsoo.ru/UE5KK8SEX
https://m.edsoo.ru/V2IPEP5DW
https://m.edsoo.ru/957SUT5BH




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejibHbIE PeCypPChI

IIpencraBnenve TaHHBIX €

MOMOMUIbIO TaOJIUI] U JUarpamMm

Cpennee apudmMeTHIecKoe,
MeauaHa, HanOoJbIIee U
HAMMCHBIICC 3HAUYCHUA,
pa3Max, TUctepcus,
CTaH/IAPTHOE OTKJIIOHCHHE
YUCJIOBBIX HAOOPOB

https://m.edso0.ru/X01FENDXK

https://m.edsoo.ru/V4OA2PTHT

Cpennee apudmeTuyeckoe,
MeauaHa, HanOoJbIIee U
HAaMMCHBbIICC 3HAUYCHUA,
pa3Max, TUCTIepCHs,
CTaH/IaPTHOE OTKJIOHCHHE
YHCIOBBIX HAOOPOB

https://m.edsoo.ru/Z5IFE36YC

Cpennee apudmeTrnyeckoe,
MeInaHa, HanOoJbIlee U
HAMMCHbIICC 3HAUYCHUA,
pa3Max, Tucrtepcus,
CTaH/IapTHOE OTKJIIOHEHHE
YHCIOBBIX HAOOPOB

https://m.edso0.ru/8B62VBQSL

CrnyuaiiHble SKCIIEPUMEHTHI
(OTIBITHI) U CITy4alHbIE

https://m.edsoo.ru/AINJUIJANP



https://m.edsoo.ru/X01FENDXK
https://m.edsoo.ru/V4OA2PTHT
https://m.edsoo.ru/Z5IFE36YC
https://m.edsoo.ru/8B62VBQSL
https://m.edsoo.ru/1NJUIJ4NP

COOBITHSL. DIIeMEHTapHbIE
COOBITHS (MCXOIBI)

BeposiTHOCTB citydaliHOTO
coObITHsl. BepositHoCcTH
COOBITHI B OIIBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUAMU

https://m.edsoo.ru/VDGN1P8BC

10

BeposiTHOCTE ciiydaliHOTO
coObITus. [IpakTrueckas
pabora

Onepanuu HajJ COOBITUSAMMU:
nepecevyeHue, O0beANHEHNE
COOBITHI, TPOTHBOIOJIOKHBIE
coObITus. Inarpammsl Diinepa

Onepanuu HajJ COOBITUSAMMU:
nepecevyeHue, 00beANHEHNE
COOBITHH, TPOTHBOIOJIOKHBIE
coObITus. Inarpammsl Diinepa

dopmyiia CI0KEHUS
BEPOSATHOCTEU

https://m.edsoo0.ru/09MKZKCQS

https://m.edsoo.ru/V67CF8BE7

https://m.edso00.ru/42385YOY?2

https://m.edsoo.ru/FIXSISWUU

11

VYcnoBHas BEpOSTHOCTD.
YMHOXEHUE BEPOATHOCTEM.
JepeBo cirydaiiHOro
IKCIIEPUMEHTA

https://m.edsoo.ru/EOLOXO5WX

12

VYcnoBHas BEpOSTHOCTD.
YMHOKXEHUE BEPOATHOCTEM.
HepeBo cimydyaitHOTrO
IKCIIEPUMEHTA

https://m.edsoo.ru/WKFATOMAA



https://m.edsoo.ru/VDGN1P8BC
https://m.edsoo.ru/09MKZKCQS
https://m.edsoo.ru/V67CF8BE7
https://m.edsoo.ru/42385YOY2
https://m.edsoo.ru/FJXSI5WUU
https://m.edsoo.ru/EOL0XO5WX
https://m.edsoo.ru/WKFATOMAA

VYcnoBHas BEPOSTHOCTD.
YMHOKEHUE BEPOSTHOCTEH.

13 . https://m.edso0.ru/OQHYOESEZ
HepeBo cinyqaitHOro
JKCIIEPUMEHTA
14 dopMyia MOJIHON BEPOATHOCTU https://m.edsoo.ru/LCEG6ZMPV
15 ®dopmyra MoJHON BEPOATHOCTH https://m.eds00.ru/TOQZNAQWK
dopmyiia MOJHOU
16 BeposTHOCTH. He3zaBucumblie https://m.edsoo.ru/ZEASE3LSV
COOBITHS
17 KontponsHas pabora https://m.edsoo.ru/QE7Y9VSM9
18 Kombunatoprioe npasiio https://m.edso0.ru/M14GFGMX6
YMHOXECHHS
19 [TepecranoBku U akTopua https://m.edso0.ru/U70877Q0F
20 Yucno coueranuit https://m.edsoo.ru/1XIFF1E4B
21 TpeyromeHiic Hackans. https://m.eds00.ru/85QHGUUQ1
®opmyna 6unoma HeroTona
buHapHBIN Cily4ailHBINA OIIBIT
(ucmipITaHue), ycrex U HeyJaya.
22 HesaBucumplie ucnbITaHusl. https://m.eds00.ru/5SIHOG0QS
Cepust HE3aBUCUMBIX
WCTIBITAHUH 10 TIEPBOTO yCcIexa
23 Cepist HesaBHCHMEIX https://m.eds00.ru/3PCKIYK51
ucnbITaHui bepHymm
Cepust HE3aBUCUMBIX
24 nemsrrarui. Hpaxririeckas https://m.edso0.ru/EM2ZK6NZ)
paboTa ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII
25 CrnyuaiiHas Beln4yMHa https://m.eds00.ru/39X171L41



https://m.edsoo.ru/OQHY0ESEZ
https://m.edsoo.ru/LCEG6ZMPV
https://m.edsoo.ru/T0QZNAQWK
https://m.edsoo.ru/ZEASE3LSV
https://m.edsoo.ru/QE7Y9VSM9
https://m.edsoo.ru/M14GFGMX6
https://m.edsoo.ru/U7O877Q0F
https://m.edsoo.ru/1XIFF1E4B
https://m.edsoo.ru/85QHGUUQ1
https://m.edsoo.ru/5SIHOG0QS
https://m.edsoo.ru/3PCK9YK51
https://m.edsoo.ru/EM2ZK6NZJ
https://m.edsoo.ru/39X17IL41

Pacnpenenenue BepoSTHOCTEN.

26 1 https://m.edsoo.ru/MPOAVYOCO
JuarpamMma pacripeaesieHus
C

27 yMMil 1 TIpOH3BE/ICHHE 1 https://m.edsoo.ru/XX14INOX3
CIy4alHbIX BEJIMYUH
C

28 yMM? 1 TIPOM3BEAICHIE 1 https://m.edsoo.ru/51AVNGFKC
CITy4alHBIX BEIMYUH
[Ipumeps! pactipeesieHui, B

29 TOM YHCJIC TEOMETPUUECKOE U 1 https://m.edsoo.ru/RG5J6BAAT
OMHOMHUAJILHOE
[Ipumeps! pactipeesieHui, B

30 TOM YHUCJIC TEOMETPHUECKOE U 1 https://m.eds00.ru/7Q50MDWL L
OMHOMHUAIIEHOE
IToBTOpEHME, 0000IICHUE 1

31 N 1 https://m.edsoo.ru/EEALK6860
CHCTEeMAaTU3alys 3HaHUI
IT 000

32 OBTOPEHHE, 000 meHIfe 1 1 https://m.edsoo.ru/sSMUXIFZ7V
CHCTeMaTU3aIus 3HAHUH

33 Hrorosast KOHTpOJIbHAS paboTa 1 https://m.eds00.ru/264X80RSM
IT 000

34 OBTOPEHHE, 000 meHI:Ie 1 1 https://m.edsoo.ru/ZMEM3LUEW
CHCTeMaTU3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/MP0AVYOCO
https://m.edsoo.ru/XX14INOX3
https://m.edsoo.ru/51AVNGFKC
https://m.edsoo.ru/RG5J6BAAT
https://m.edsoo.ru/7Q5OMDWLL
https://m.edsoo.ru/EEALK6860
https://m.edsoo.ru/5MUXIFZ7V
https://m.edsoo.ru/264X80RSM
https://m.edsoo.ru/ZMEM3LUEW

11 KJIACC

KoanuecTBo 4acoB

Ne
T
o/ e€Ma ypoka Beero KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[ToBTOpenue, 06001ICHNE,
cHUCTeMaTU3alus 3HaHU.
Cry4aifHble OTIBITHI U
BEPOSITHOCTH CIIy4alHBIX
coObIThii. Cepun HE3aBUCUMBIX
UCIIBITaHUI

https://m.edsoo.ru/XUPBX5564

[ToBTOpeHnue, 06001ICHNE,
CUCTEeMAaTH3aIHsI 3HAHWMH.
Cry4aifHble OTIBITHI U
BEPOSITHOCTH CITyYalHbBIX
coObIThii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN

https://m.edsoo.ru/SRLS8AQOSP

[ToBTOpenue, o6odIIEHKE,
CUCTEeMAaTH3aIHs 3HAHWM.
Crny4aifHble OIBITHI U
BEPOSITHOCTH CITy4alHbBIX
coObITHii. Cepun HE3aBUCUMBIX
HUCIBITAaHUN

[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTH3aLMs 3HAHUIA.
CrnyuaiiHble OTBITHI U
BEPOATHOCTH CITyYaHBIX
coObIThii. Cepun HE3aBUCUMBIX
HCIIBITAaHHI

https://m.edsoo.ru/OMJHS2B6V

https://m.eds00.ru/G86HDNKIO



https://m.edsoo.ru/XUPBX5564
https://m.edsoo.ru/SRLS8AOSP
https://m.edsoo.ru/0MJHS2B6V
https://m.edsoo.ru/G86HDNKIO

[Ipumeps! npuMeHeHus
MaTeMaTUYECKOTO OKUAAHUS
(cTpaxoBaHue, JIOTEpEs)

https://m.edsoo.ru/DZPTOQPAOL

Maremarnueckoe 0XKUIaHUE
CYMMBI CIIy4alHbIX BEJIUYUH

MareMaTru4decKkoe OKHIaHne
T€OMETPUUYECKOTO U
OMHOMHAJILHOT'O
pacnpeneneHui
MaTteMaTHYECKOE OKUIAHUE
F€OMETPUUYECKOTO U
OMHOMHUAJIBHOI'O
pacnpeneneHui

Jlucniepcust U cTaHAApTHOE
OTKJIOHCHHE

https://m.edsoo.ru/ES8V3603X

https://m.edsoo.ru/GV6SR3B8B

https://m.edsoo.ru/WB5870118

https://m.edsoo.ru/MHDA4T G457

10

Jucnepcus u ctaHapTHOE
OTKJIOHCHHE

https://m.eds00.ru/OEQ95EOLY

11

12

13

Jucnepcuu reoMeTpu4ecKoro
1 OMHOMHUAJILHOTO
pacripeesieHust

[TpakTrueckas padoTa ¢
UCIIONIb30BaHUEM IIEKTPOHHBIX
TadJIMULL

3aKkoH OOJIBIIMX YHUCel.
Br16opounslii MeTox
UCCIIE0BAHUI

https://m.edso0.ru/QDOWXCAQV

https://m.edsoo.ru/VUDVP7WRV

https://m.edsoo.ru/0J6UJWKNJ

14

3aKk0H OOIBIINX YHCEIL.
Br10opounbIif MeTO

https://m.edsoo.ru/6EWODFH74



https://m.edsoo.ru/DZPTQPA0L
https://m.edsoo.ru/ES8V3603X
https://m.edsoo.ru/GV6SR3B8B
https://m.edsoo.ru/WB587OI18
https://m.edsoo.ru/MHD4TG457
https://m.edsoo.ru/OEQ95EOLY
https://m.edsoo.ru/QDOWXCAQV
https://m.edsoo.ru/VUDVP7WRV
https://m.edsoo.ru/OJ6UJWKNJ
https://m.edsoo.ru/6EWODFH74

HUCCIIENOBAHUI

15

16

[TpakTrdeckas padoTa ¢
WCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOIUIL

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/ARR7GAHFV

https://m.edsoo.ru/U60PWQJSX

17

[IpumMeps! HETTPEPBHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIUS
IJIOTHOCTH pacipeacicHusl.
PaBHOMepHOE pacrnpeneneHue
M €T0 CBOMCTBA

https://m.edsoo.ru/Y6H0T4975

18

[Ipumepsl HEMPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIMS
IJIOTHOCTHU pacipeacicHusl.
PaBHOMeEpHOE pacrnpeneneHue
H €ro CBOMCTBaA

https://m.edsoo.ru/EMWRNNSCH

19

3amauu, TpUBOISIINE K
HOPMAJTIBHOMY pacrpeIeIICHHUIO.
OYHKIHS TIOTHOCTH U
CBOICTBa HOPMAJIHLHOTO
pacnpeaeneHus

https://m.edsoo.ru/UYVV78A6W

20

[IpakTuueckas pabora c
HCTIOJIH30BaHUEM DJIEKTPOHHBIX
TaOIuUIL

https://m.edso0.ru/G5H74M8Y 8

21

22

[ToBTOpeHme, 0600IIEHNE 1
CHUCTeMaTH3aIys 3HaHUH.
OrmnucarenbHas CTaTUCTHAKA

[ToBTOpeHnue, 06001IeHNE U
cUcTeMaTH3aIlHs 3HaHUH.

https://m.edsoo.ru/M1M41HBDP

https://m.eds00.ru/5ONNQF02G



https://m.edsoo.ru/ARR7GAHFV
https://m.edsoo.ru/U60PWQJSX
https://m.edsoo.ru/Y6H0T49Z5
https://m.edsoo.ru/EMWRNNSCH
https://m.edsoo.ru/UYVV78A6W
https://m.edsoo.ru/G5H74M8Y8
https://m.edsoo.ru/M1M41HBDP
https://m.edsoo.ru/5ONNQF02G

OmnucarenpHas CTaTUCTHKA

23

24

25

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTHU3alus 3HAHUMA.
OMBITHI ¢ PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

[ToBTOpEeHME, 0600IICHUE U
cHUCTeMaTH3alMsl 3HAHMIA.
OMBITHI ¢ PABHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU COOBITUSIMU

IToBTOpEHME, 0000IICHUE 1
CUCTEeMAaTH3aIlHs 3HAHU.
Boruncnenue BeposiTHOCTEH
COOBITHI ¢ TPUMEHEHUEM
dbopMyI U TpadUIECKIX
METOJI0B (KOOpAUHATHAs
npsiMasi, IepeBo, JruarpaMma
Diinepa)

https://m.edsoo.ru/UR3GDQSUQ

https://m.edsoo.ru/Q5K28U14V

https://m.edsoo.ru/ZUJHR430X

26

27

[ToBTOpenue, o6obIIeHNE U
cUCTEMaTU3alus 3HaHUM.
Brrunciienue BeposiTHOCTEM
COOBITHH ¢ TPUMEHEHUEM
dbopmyn u rpapuuecKux
METO/0B (KOOpJMHATHAs
npsMasi, IepeBo, JuarpaMma
Oiinepa)

[ToBTOpeHme, 0600IIEHNE 1
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTEH
COOBITHI ¢ IPUMEHEHUEM

https://m.edso0.ru/6GDYWWOA7

https://m.edso00.ru/61S61FQ5S



https://m.edsoo.ru/UR3GDQSU0
https://m.edsoo.ru/Q5K28U14V
https://m.edsoo.ru/ZUJHR430X
https://m.edsoo.ru/6GDYWWOA7
https://m.edsoo.ru/61S61FQ5S

dbopMy1 u rpadUIeCcKIX
METO0B (KOOpMHATHAS
npsiMasi, IepeBo, AruarpaMmma
Ditnepa)

28

29

30

31

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHU.
Brrunciienne BeposiTHOCTEM
COOBITHIA C TPUMEHEHUEM
dbopMy1 u rpaduvecKux
METOJIOB (KOOpAUHATHAS
npsiMasi, IepeBo, IuarpaMma
Diinepa)

IToBTOpEHME, 0000IICHUE 1
CUCTEeMaTH3aIlHs 3HAaHHH.
CrnyuaiiHble BeJTMUUHBI U
pacnpeeeHus

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.
CnydJaiiHble BETMYMHBI U
pacrpeesieHus

[ToBTOpenue, o6obIIeHNE U
CUCTEMAaTH3alMsl 3HAaHUM.
MaremaTnueckoe OXUAAHNE
CIIy4yallHOH! BEIUYMHBI

https://m.edsoo.ru/I5GUWKU35

https://m.edsoo.ru/OB10VDB1I

https://m.edsoo.ru/KSOM8IYPE

https://m.edsoo.ru/2EQRXIOEN
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[ToBTOpenwue, 0600IIEHNE U
cUCTEeMaTu3alus 3HaHUM.
MaremaTnueckoe OXKUAAHUE
CIIy4yallHOH! BEIUYMHBI

https://m.edsoo.ru/QFVHKCYUS
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Hrorosast koHTpOIBHAs paboTa 1

https://m.edsoo.ru/NHIZIXLY6



https://m.edsoo.ru/I5GUWKU35
https://m.edsoo.ru/OB10VDB1I
https://m.edsoo.ru/KS0M8IYPE
https://m.edsoo.ru/2E9RXI0EN
https://m.edsoo.ru/QFVHKCYUS
https://m.edsoo.ru/NHIZIXLY6
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[ToBTOpeHnue, 0600IICHNE U
CHCTeMaTH3aIlUs 3HAHUH

https://m.edso0.ru/2YZ3KII6M

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/2YZ3KII6M




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

6
6.1

6.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopust BEpOATHOCTEHN U CTATUCTHUKA
UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBbI

OnepupoBaTh MNOHATHSAMM: CpelHEE apumeTuyeckoe, MeAHaHa,
HauOospllee, HaMMEHbIIEEe 3HAUYEHUE, pa3MaX MacCuBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4allHOrO  OMBITAa;  HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMU CITyYailHBIMU COOBITHSIMH, HaXOJIUTh U CPABHHUBATH

BEPOSTHOCTH COOBITUI B M3yYEHHBIX CIIy4allHbIX SKCIIEPUMEHTaX

6.4

6.5

6.6

6.7

6.8

11 KIIACC

Haxomute u ¢dopMmynupoBath cOOBITHS: IepeceueHue U OObeAMHEHHE
JAHHBIX COOBITUH, COOBITHE, MPOTHUBOMOJOXKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCA  AWarpamMMamMu  OJinepa © - GOPMYJIOM  CIOKEHHUS

BCPOHTHOCTGI\/’I IIpH pCHICHUHA 3a/1a4

OnepupoBaTb NOHATHUAMHU: YCJIOBHas BEPOSATHOCTb, HE3aBUCUMBbIE
COOBITHSI; HAXOJUTh BEPOSATHOCTH C MOMOILBIO MpaBUja YMHOMKEHHUS, C
IIOMOILIBIO J€peBa CIIy4aiiHOr'O OIbITa

[IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS TIPU PELICHNUH 33134
OnepupoBarh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B cepUH
HE3aBUCHMBIX HCIBITAaHUM 1O MEPBOrO YyCIeXa, HAXOAWTh BEPOSITHOCTH
COOBITHH B cepuu UcTbITaHui bepHysu

OHCpI/IpOBaTB INOHATHUAMMUN cnyqaﬁHaﬂ BCJIIMYMHA, PpacipecacICHUC

BEPOATHOCTEH, AUarpaMma pacipeesIeHus




Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI

NpoBepPsIeMoOro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi
pe3yjabrara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEPOSTHOCTH 3HAYEHHM CIIydailHOM BETWYHMHBI 1O
' pacpeesIeHUI0 WIH C IOMOILBIO AUarpaMm
OnepupoBarb TMOHATHEM MAaTEMaTHYECKOIO OXHAAHWS, HPUBOJIUTH
£ IIpUMEpPBl  TOIO, Kak IPUMEHSETCS MaTeMaTU4YeCKOE  OXHUJAAaHUE
' CIIy4yallHOM BEJIMYMHBI, HAXOJIWUTh MAaTEMATUYECKOE OXHJIAHHE [0
JTAHHOMY pacHpe/IelIEHUIO
5.3 NmeTs nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHUCENT
5.4 Nmets npeacraBineHne 0 HOpPMaJIbHOM PaCHpeAcIICHHN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
Koxn
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenue JaHHBIX C @oMolplo Tabmuun u  avarpamm.  Cpenhee
6.1 apupMeTHUeCKoe, MeIuaHa, HauOoJbllee W HAMMEHBIIEEe 3HAYCHHUsS, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrayuvaiiHple SKCIEpPUMEHTBI (OMBITBI) M Cly4yailHble COOBITHS. OJeMeHTapHbIe
coObITs (MCX0bI). BeposiTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
coObITHsIMA.  BeposTHOCTH ~ COOBITHII B ONBITaX C  PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU
6.3 Onepauuu HajJ COOBITUSAMM: IlepeceyeHHue, OOBbEIMHEHHE, MPOTHBOIOJIOKHBIE
' coObITud. lnarpammsl Ditnepa. @opmyna caoxkeHus: BEpOSATHOCTEN
6.4 VYcioBHas  BEPOSATHOCTh. YMHOXKEHUE BEposiTHOCTEW. JlepeBo  ciiydailHOro
' skcnepumenTta. dopmyna nonHoi BeposiTHOCTH. HezaBucumble coObITHS
6.5 KombOunaropaoe mpaBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblif ciaydaliHeI ONBIT (MCHBITAHME), ycmex M Heyaada. HeszaBucumbie
6.6 ucnelTanusg. Cepusi HE3aBUCHUMBIX HCHOBITaHUH A0 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTeH. J[MarpaMMa pacrnpenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPHYECKOe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BEpOATHOCTEHN M CTATHCTHKA
5.1 YucnoBble XapakTEPUCTUKH CIIyYalHBIX BEJIMYMH: MAaTE€MaTH4YECKOE OXXKUIAHHE,




JACTIEPCUS. U CTAaHJIAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MATEMATHYECKOTO
OXKMJIaHMSI, B TOM YHCIE B 337a4ax U3 IMOBCEJHEBHOM >XM3HU. MartemaTuueckoe
OXHJaHWe OWHApPHOW CIydallHON BENIMYMHBL. MaTeMaTU4ecKoe OXKHIaHUE CyMMBI
CIIy4alHbIX BEIMYMH. MaremMaTu4ecKoe OKHUJAHUE U JAUCIEPCUS T€OMETPUYECKOTO

¥ OMHOMHUAJIBHOTO pacIpeaeIeHHH

5.2

5.3

3akoH OOJBIIMX YUCENI M €ro PoJib B HaykKe, MpUpoJe U olriecTBe. BrIOOpOUHBIH

METOJI UCCIIENOBAHUI

[Ipumepsl  HENpPEepBIBHBIX  CIy4alHbIX BenuuyuH. [loHsATHE O TIUIOTHOCTH
pacnpenenenus. 3a1auu, IPUBOAAIIME K HOPMAIbHOMY pacupeenenuro. [lonsatue o

HOpMAaJIbHOM pacrpCaciICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3zoBaHus

Brnanenne MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pPELIEHHs 3ajad;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBaTh IMOHATHSAMM: OINpEAEICHUE,
aKCUOMa, TeopeMa, CIEeACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKM; MPUMEHATh MX; YMEHHE (OPMYJINPOBATh
o0paTHOE€ M NPOTUBOIOJIOKHOE YTBEP)KIEHUE, MPUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTUYeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHUS NPHU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  NPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, OIEpalluy Haj MHOXECTBaMH;
YMEHHUE HUCIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar i ONUCAHUs
peasbHbIX MPOLIECCOB M SABJICHUN M MPHU PELICHUU 3a/ady, B TOM YHUCIIE U3
Jpyrux YydeOHbIX NpPEIMETOB; YMEHHE OIEepUpOBATh HOHATHUAMM: Ipad,
CBSI3HBIA Tpad, JepeBo, UK, rpad Ha TUIOCKOCTH, YMCHHE 3a/1aBaTh U
ONMCHIBAaTh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; HUCHOJIb30BaTh rpadbl MHpu
pelIeHnu 3a1au

VYMeHue onepupoBaTh IMOHATUSAMHU: HATYpalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM TOKAa3aTelIeM, CTENEHb C JEWCTBUTEIbHBIM IOKA3aTENIEM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJIYNII0, PalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIONb30BaTh MpPU3HAKH JEITUMOCTH, HAMMEHBUIIMHA OOIui
JenuTeNs W HauMeHblllee ofmee KparHoe, ainroputM EBkiampa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3jIMYHbIMM INO3ULMOHHBIMM CHUCTEMaMHU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, npeoOpa3oBaHUS JIPOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCIe0BATENbHOCTh, apudmMeTnyeckass Mporpeccusi, TIeoMeTpuyecKas
nporpeccusi, O€CKOHEUHO yObIBarollass TeOMETpHUUecKas IMporpeccus;
YMEHHUE 3aJaBaTh IOCIEIOBATENIBHOCTH, B TOM UHUCIE C IIOMOIIbIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCJI0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHYEeCcKass M  anreOpauyeckas); YMETb
IPOU3BOIUTh apu(pMETHUYECKHe JEeHCTBUS C KOMIUIEKCHBIMH YHCIIaMH;




MPUBOAUTH MPUMEPHI MCMOIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEepUpOBATH
NOHATUSMHU:  MaTpuma 2x2  u  3%X3,  onpenenureslb  MaTpUIIbL,
reOMETPUYECKUN CMBICI OMPeNeTUTEeNs

YMeHue onepupoBarbh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIE,
MOKa3aTeIbHbIC, CTENEeHHbIC, JOrapu(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPAaBHEHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OLIEPUPOBATH INOHATUIMMU:
TOKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pElIaThb YPABHECHMs, HEPABEHCTBA U
CHUCTEMBI C I1ApaMeTPOM; IIPUMEHATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI
JUIA PEUICHUsT MaTeMaTHUYeCKUX 3ajad M 3aJad M3 PaziIMuHbIX objacteit
HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMM: (yHKIMS, 4YETHOCTh (YHKIHH,
HEPUOJIMYHOCTh  (PYHKIMH, OrpaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIICe 3HAYCHHS
(GyHKIMU Ha MPOMEXYTKe, HelpepbiBHAS (DYHKIHMS, acCUMITOTHI rpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPHUYECKUN H
¢u3nyecKuil CMBICI  IPOU3BOJHOM, TmepBooOpa3Hasi, OIpeneIEHHbIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCJIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOIO U KOMIIO3ULIUU
GyHKIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKIMH; YMEHUE HCIOJIb30BaTh
NPOM3BOJIHYIO JUIsL MCCIelOoBaHMUA (DYHKIMI, HAaXOQUTh HaumOOJIbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BaHUWEM  amnapaTa MaTeMaTHYeCKOro aHalu3a; I[pPUMEHSTh
IIPOM3BOJHYIO JUISl HAXOXKJEHUS HAWIYyYlIero peleHusl B MPUKIATHBIX, B
TOM 4YHCJI€ COIMAIIbHO-DKOHOMUYECKUX M (PU3MUECKUX 3a/ladax; HaXOAWUTh
IIOIAAN U 00bEMBI (UIYp C TIOMOIIBIO MHTErpaja; NPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAaHUs C MOMOIIbI  JuddepeHIInalIbHbIX
YpaBHEHUNU

YMeHue onepupoBaTh MOHATUAMU: rpapuK QyHKIMU, oOpaTHas QyHKIHSA,
KOMIO3UIMS (QYHKUMHA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYyHKIUS,
pauuoHanmbHass (QYHKLHUSA, CTeneHHas (QYHKIMS, TPUTOHOMETPHUYECKUE
¢yHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMHU, IOKa3aTelbHAs H
jgorapupmuueckass (GyHKIHUU; YMEHHE CTPOUTh TpauKu H3Y4EHHBIX
(GyHKIUH, BBITOIHATH NMpeoOpazoBaHust rpaduKoB (PyHKIIHM, UCTIONB30BaTh
rpaduky UIsi U3ydeHus: MPOIECCOB M 3aBUCHMOCTEH, MpU pelIeHnH 3ajad
U3 JIPYTUX y4eOHBIX MPEIMETOBU 3aJad W3 PEaJbHON KHU3HH, BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U
rpaduku (QyHKIUN U9 pEIIeHHus ypaBHEHWW, HEPABEHCTB W 3a7ad C
napameTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUKEHHE, padoTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBbl MO YCJIOBHMIO 3a/layd, HCCIENOBAaTh IIOJYyYEHHOE pELICHUuE U
OLICHMBATh MPABAONOJOOHOCTh PpE3YJIbTaTOB; YMEHHE MOJIEIUPOBAThH
peasibHblE CHUTYallMM Ha S3bIKE MaTEMaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIEI0BaTh
NOCTPOCHHBIE ~ MOJIEIM C  WCIOJBb30BAHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMeHne omepupoBaTh MOHATHUAMHU: CpeqHee apu(MeTHdecKoe, MeIHaHa,
HauOoJblllee U HaUMEHbIIEe 3HAUCHMsS, pa3Max, JUCIEepPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Habopa; yMEHHE W3BJEKaTb, WHTEPIPETUPOBATH
uHPOpPMALKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadmukax,
OTPaXKaIOIYI0 CBOMCTBA PEAJbHBIX NPOLIECCOB U SIBICHUN; MPEACTABIATh
MHPOpPMALMI0O C TOMOLIBIO TalbNMIl M  JAWarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHble, B TOM 4YHUCIE C HPUMEHEHHEM TIpadUuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; rpadUyecKu Hcce0BaTb COBMECTHBIE
HaOJII0ICHUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTb C MCIIOJIb30BaHMEM TIpaUUecKMX METOJIOB; MPHUMEHSAThH
(GopMyNbl CIIOKEHUST M YMHOXEHHs BepOsATHOCTEH, (opMmyny MonHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPHUpPOBATh
NOHATUSIMM:  CIy4yailHass BeJNWYHMHA, paclpeiesieHue BEpOSTHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWue, JUCIEepCUs U CTaHJapTHOE OTKJIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (QYHKUMM  pacrnpefesNeHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeiciiCeHu; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEICIICHUN I PELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBAaHU; YMEHHE PUBOINUTH PUMEPHI MTPOSBICHUS 3aKOHA OOJBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaTh
MOHATUSIMM:  COYETAaHUE, [IEPEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
nepectaHoBok; OWHOM HblOTOHA; yMmMeHHEe NPUMEHSTh KOMOWHATOPHbBIE
GakThl U paccyXIeHUs s pelIeHHs 3ajad; OLEHUBATh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

YMmenne ONCprupoOBaThH IIOHATUAMMU: TOYKa, mnpsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA yIJa, IUIOCKUI yroJl, 1BYIPaHHbIN
YIOJI, TPEXTPAHHBIN YroJj, CKPEIIUBAIOIIMECS MPSIMbIE, MapaUIeTbHOCTh U
NEPHEHAUKYIIAPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMU, YIOJl
MEXIY NPSMON U IIIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU, PACCTOSHUE OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/ad H3YYCHHBIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHHUE OLICHHUBATH pa3Mepbl OOBHEKTOB
OKPYXKAIoIIero MHpa; CTPOUTH MaTeMaTHYeCKHE MOJIEIH C IOMOIIbIO
Tr€OMETPUYECKUX TMOHATUA M BEJIMYMH, pEIlaTh CBS3aHHBIE C HUMH
MpaKTUYECKHE 3a7a4u

YMeHue onepupoBaTh MOHATUAMU: IUIOMAAL (GUTYPB, 00BEM (GUTYDHI,
MHOT'OIPAaHHUK, IPAaBUJIbHBIA MHOTIOTPAaHHUK, CEYEHUE MHOIOTPaHHUKA,
KyO, mnapajuienenumnen, mnpusMma, Oupamuna, ¢Gurypa u TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomane cdepsl, IUIOMAIL
MOBEPXHOCTU TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHIpPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHMs KOHyca U LMJIMHIPA,
napajuleJibHble OCH MM OCHOBAaHHUIO, CEUEHUEe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHAPA, KOHYCa; yMEHHE CTPOUTh CeueHHue
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalEHUs, UX CEUYEHHUs], B TOM YUCIIE C NOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPHUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh OINpeneaeHus] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3HI O
CBOWCTBAX M MpPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE TPOBOAWTH KIAacCHPHUKAIUIO (GUTYyp IO
pa3IMyYHBIM [PU3HAKaM, BBIINOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MOCTPOCHHUS
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YMeHue onepupoBaTh IMOHATUSMHU: JBUXKEHHE B  IPOCTPAHCTBE,
napaﬂnem,Hmﬁ MNEpEHOC, CUMMCTPHA Ha IIJIOCKOCTH W B HNPOCTPAaHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00UsI, NOJOOHBIE (UIYPB; YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (DUTYpPBl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BAaTh T€OMETPUUYECKHUE OTHOILIEHUS TPH
pelIeHnH 3aJa4; HaXOJUTh TEeOMETPUYECKHE BEIWYHHBI (JJIMHA, YTOIl,
iomaab, 006EM) MpHU pelIeHu  3a7a4 U3 IPYruX yueOHbIX IPEIMETOB U U3
peabHOM KM3HHU; YMEHUE BBIUUCIATH T€OMETPUUYECKUE BEIMYUHBI (IUIHHA,
yroJ, IUIOIIab, O0BEM, MJIOMIAAb MOBEPXHOCTU), MCIOJB3Ys H3yYEHHBIC
(I)OpMy.]'IBI N MCTOABI, B TOM 4YHCJIC: IIJIOIAaAb ITOBCPXHOCTH IHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUlomanas chepbl; 00BEM  KyOa,
NpAMOYTOJIBHOI'O IHapajuiCCinuicaa, nupaMuabl, IMIpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHHe OnepupoBaTh MOHATHSAMH: MPSIMOYTOJNbHAs CHCTEMa KOOP/IMHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpAa Ha 4YHCJIO, pa3jokKeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TMPOM3BEICHHE, BEKTOPHOE MPOM3BEICHUE, YIrOJl MEKIY
BCKTOpaMH; YMCHHUEC HUCII0JIb30BaATh BeKTOpHBII)’I n KOOp)IPIHaTHBIﬁ METOO IJIs1
pellICHHS TEOMETPUUCCKUX 3a/1a4 U 3a/1a4 JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BeIOMpaTh MOAXOMSIINN METO JIJIS PEIICHHs 3aJ1aui; TOHUMaHNe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH TMPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUN; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kox
1 Yucna v BBIYKCICHUS
1.1  HarypaubHble u nenble yncna. [IpuzHaku 1e1MMOCTH LEIbIX YUcel
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JICCATUYHBIE  JPOOH, IPOLEHTHI,
OCCKOHEYHBIC MTEPUOUUCCKHUE TPOOH
13 Apudmernueckuii KOpeHb HATypajbHOM creneHH. JleWcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenpiM nokaszareneM. CreneHb ¢ palMOHAIbHBIM MoKa3aTesneM. CBOHCTBa
' cTereHu
15 CuHyc, KOCHHYC ¥ TAHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapu¢wm uncna. JlecsTuunble 1 HATYpaJIbHBIE JOTapU(PMBI
JelicTBuTenpHble ynciaa. ApupMeTnyeckue onepanuu ¢ JeHCTBUTEIbHBIMUA YUCIAMH.
1.7 IlpubnmxEHHBbIE BBIYUCIEHUS, NPaBUa OKPYIJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
BBIUNCIICHUN
1.8  IIpeoOpa3oBaHme BEIpAKESHUH
1.9  KomruiekcHble yncia
2 VYpaBHEeHUs 1 HEpaBEHCTBA
2.1  llensle 1 IpoOHO-pallMOHATIBHBIE YPABHEHUS
2.2  HppaunoHanbHBIE YpaBHEHUS
2.3 = TpuroHoMmeTpuiecknue ypaBHEHUS
2.4 Tloka3arenbHble U Jorapu(pMUyecKre ypaBHEHUs
2.5  llensie 1 1poOHO-paIMOHATIEHBIC HEPABEHCTBA
2.6  HppaunoHanabHble HEPABEHCTBA
2.7  Tloka3arenbHbIE U JoTapu(pMUIECKre HEpaBEHCTBA
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucteMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpura cucTeMbl IHHEHHBIX ypaBHEHUH. ONpeenTeNlb MaTPHIIBI
3 OyHKIHH U TpaduKh
31 Oyukuus, cnocodbl 3amaHus (ynkuuu. [paduk ¢yHknun. BsaunmHo o0paTHBIE
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIMM
Ob6nacte ompeneneHuss U MHOXECTBO 3HaueHWd ¢GyHkuuu. Hynmm  ¢QyHKum.
3.2  IlpomexyTku  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHMH.

MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Haubosbiiee u HaMeHblllee 3Ha4eHne pyHKIuu




Ha IPOMEXYTKE

CrenenHass pyHKIMS C HaTypaJlbHbIM U LieJbIM Toka3ateneM. EE cBoiicTBau rpaduxk.

3.3 . .
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4  Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5  lloka3arenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcuMnToThl TpadukoB GyHkiuid. CBoricTBa (PyHKITUH, HEPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs [IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyna ciI0XKHBIX IPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1  IlpousBognas pyukuuu. [IpousBogHbIe 3IeMEHTapHBIX QYHKINN
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxneHue HamOONbIIEr0 M HAUMEHbBIIETO 3HadeHWs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaiuu HajJ MHOKecTBaMHu. [{uarpammsl Ditnepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnucarenbHasi CTATUCTHKA
6.2  BeposTHOCTP
6.3  KomOunaropuka
7 I'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 | TlpsMbIe U TUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrorpaHHUKH
7.4  Tena v NOBEPXHOCTHU BpAIIEHUS
7.5  KoopauHaTbl U BEKTOPBI




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

* Maremaruka. BepositHocTb U ctatuctuka: 10-11-e kinaccsl: 6a30BbId U
yriyoneHHbId ypoBHM: yueOHuK: 10-11 knaccsl/ Beicoukuii U.P., Amenko U.B.;

nox pea. Amenko M.B., Mocksa: [Ipocsemenune, 2026.






