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INOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueGHOTro Kypca «BeposaTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe denepanbHOTO TroCyIapCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa CpEIHEro oOmero ooOpa3oBaHHA, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, NPEABSBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, M TpaJuLIUl
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCHeUnMBaeT OBJIAJCHUE KITIOUEBBIMU
KOMIETEHIUSIMH, COCTaBJISIONIMMHI OCHOBY Ui CAMOPA3BUTHUSL U HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh  OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIBHOTO PAa3BUTHS JIMYHOCTU
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VYuebHblil Kypc «BeposTHOCTb M CTaTUCTHKa» 0a30BOT0 YPOBHS SIBJISETCS IPOIOJIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro YpOBHS OCHOBHOHM mikoiel. Kypc
npeaHa3HayeH A1 GOpMHUPOBaHUS Y OOYYAIOLIMXCSl CTATUCTHMUYECKOW KyJIbTYphl M MOHUMAHUS
pPOJM TEOPUH BEPOSTHOCTEH KaK MAaTEMaTHYECKOTO WHCTPYMEHTA JUIs M3YUYCHHS CITydailHBIX
coObITHH, BenMuuH W mpoueccoB. llpu wu3ydeHunm Kypca oOoramaroTcs NpeAcTaBICHUs
YUaIIUXCSl O METO/IaX MCCIETOBAaHMS U3MEHUYMBOTO MUPA, Pa3BUBACTCS MIOHUMAHNUE 3HAYUMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METO/0B IO03HAaHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

Copnepxkanue Kypca HampaBieHO Ha 3aKpeljieHWe 3HaHUM, MOJyYeHHBIX MPH U3YUEHUU
Kypca OCHOBHOW IIKOJBI M Ha pa3BUTHE NPEACTABICHUNH O CIyYailHBIX BEIWYMHAX U
B3aUMOCBS35IX MEXJY HUMH Ha BaXHbIX IpPUMeEpax, CIKEThl KOTOPBIX IOYEPIHYTHl M3
OKPY’KaIOIIeTo MHUpA.

B cooTBeTcTBMM C yKa3aHHBIMM LIEJIIMH B CTPYKType ydyeOHOro kypca «BeposTHoCTh u
CTaTUCTHKA» CpeIHEHl IIKOJbl Ha 0a30BOM YpPOBHE BBIJICICHBI CIEAYIONINE OCHOBHBIC
conepxarenbHble TUHUU: «CiydaiiHble COOBITHS M BEpOsATHOCTH», «Ciy4aifHble BETMYMHBI U
3aKOH OOJIBIIMX YHCET.

BaxHylo uacTb Kypca 3aHMMaeT MH3Y4YEHHE TEOMETPUYECKOr0 U OMHOMHMAIBHOIO
pacmpenielieHuii W 3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJOTaMH — TIOKa3aTelIbHBIM |
HOPMaJIbHBIM pacipeaeIeHUSIMU.

Conepxxanne ywmHUM «CrydaifHble COOBITHSI W BEPOSTHOCTH» CIYXKHT OCHOBOW JIJISt
(dopMHpOBaHUS NPEJCTABICHUNH O paclpelielIeHud BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIydaifHBIX BEJIMYMH, a TAKKE dTa JIMHUS HeoOXoanMa Kak 0a3a Juisi W3ydeHHs 3aKOHa OOJIBIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIErO B NMPHUPOJE M OOIIECTBE M HMEIOILEro
MaTematuueckyro ¢opmanuzanuto. Cam  3akOH  OOJBIIMX  YWCEN Mpejyiaraercs B
03HAKOMUTENBHON (popMe ¢ MUHUMAJIbHBIM HUCIOJIb30BAHUEM MAaTEMATHYECKOTO (opMaIn3ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITy9allHBIMU BETHUYMHAMH, aKIIEHTHPYIOT BHUMaHUE
MIKOJHHUKOB HAa ONUCAHUM M M3YYEHUH CIy4YalHBIX SBJICHUH C IOMOUIbIO HEMpPEepPBhIBHBIX
¢yHknmii. OCHOBHOE BHUMAaHHUE YAETSETCS MMOKa3aTeIbHOMY W HOPMAaJIbHOMY pacIpe/IeiICHUsIM,
Opd 3TOM TMpEIojaraeTcs O3HAKOMMUTEIbHOE H3yueHHe MaTepuana 0e3 J0Ka3aTelbCTB
MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

B cootrBerctBum ¢ YueOHsM miaHom ['KOY AO «B(c)OII Ne 10» ma 2025 — 2026
yueOHbIi roj (cpennee obuiee oOpa3oBaHue, OUYHO-3a0uHast (hopma oOydenus) u KanennapHeim
yueOHbIM Tpadukom Ha 2025 - 2026 y4eOHBIH roJ Ha W3y4YCHHE IMPEIMETa BEPOSITHOCTH H
CTaTHUCTUKU OTBOIMTCSL:

Kaace Bcero 3a roa
11 xmacc 34
12 kiacc 34




B cootBerctBuu ¢ YueOubm mnanom ['KOY AO «B(c)OLI Ne 10» na 2025 — 2026
yaeOHbId rox (cpemHee oOmee oOpa3oBaHue, oyHas ¢GopMa OOy4deHHsS C MPUMEHEHHUEM
JTUCTAaHIIMOHHBIX TexHoyorui) u Kanenmapubim yueOHbIM Tpaduxom Ha 2025 — 2026 ydeOHBIi
roJl Ha M3yYEHUE MPEAMETa BEPOITHOCTH U CTATUCTUKH OTBOJIUTCS:

Kuaace Bcero 3a rog AyIUTOpPHBIE Yachl Yacsl s
He/1e15/Tox CaMOIIOATOTOBKH
HeJ1eJIs1/To/
11 xmacc 34 1/34
12 kmacc 34 1/34




COJAEP)KAHUE YYEBHOI'O KYPCA
11 KJIIACC

[IpencraBieHue AaHHBIX C MoMouIbio Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOoJblllee W HaWMEHbIIEEe 3HAYCHHs, pa3Max, JUCIepPCHS H CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnydyaiiHple 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciy4yaiiHOro COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOObITHI
B OIIBITAaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHEe, OOBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Ditnepa. @opmyJia C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO CIly4allHOrO HKCIIEpUMEHTA.
®dopmyiia noaHoH BeposaTHOCcTU. HezaBucumbie cOOBITHSL.

KomOunatopaoe npaBuino ymHoxkeHus. [lepectaHoBkH u ¢akTopuan. Uuciao coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa.

buHapHbIii cilydaliHbII ONBIT (MCIIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHUMBIX HUCIHBITaHUN A0 nepBoro ycmexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. PacnpeneneHue BeposiTHOcTeH. JlumarpamMma pacnpenesieHus.
[Tpumepsl pacnpezesneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

12 KJIACC

YucnoBble  XapaKTEPUCTUKU  CIYYalHBIX BEJIMYMH: MAaTEMaTUYECKOE  OXKHUJAHUE,
JIMCTIEPCHS U CTaHJIapTHOE OTKJIOHEHUE. [[pruMepsl NpUMEHEHUs MaTEMAaTUYECKOTO OKHUIaHUs, B
TOM 4YHCIIE€ B 3ajJadax W3 IIOBCEIHEBHOW KU3HH. MaTeMaTHyecKoe OKUJaHWe OMHApHOU
CIy4YallHOM  BENMYMHBI. MaremMaTHyeckoe OXUIAAHUE CYMMBl  CIIyYaWHbBIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U TUCIIEPCUsI TEOMETPUUECKOT0 U OMHOMHUATIBHOTO PACTIPEICIICHHIA.

3aKkoH OOJIBIIIUX YUCEN U €r0 pOolib B HAayKe, MpHpojae U odimiecTBe. BEIOOpOUHBIN MeTO
HCCIICTOBaHUM.

IIprMepsl HENPEPBIBHBIX CIIyYalHBIX BEJIUYMH. [IOHATHE O IJIOTHOCTH paclpeleIeHUs.
3amaun, TPUBOAANIME K HOpPMajibHOMY pactpeaeineHuto. [loHATHE O HOPMaJIbHOM
pacrpeIeneHuH.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpamMMbl yueOHOro mnpeamera «MaremaTHKay
XapaKTEepPU3yOTCs:

I'paxknanckoe BocniuTanue:

c(OPMHPOBAHHOCTHIO TIPAKIAHCKOW MO3UIMKU OOydYaloOUIerocss KaK AakTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BocIMTaAHUE:

c(OPMHPOBAHHOCTHIO POCCUIMCKOM IPpa)TaHCKOW MJACHTHYHOCTH, YBOKEHUS K MPOILIOMY
U HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3TUUYECKOTO MOBEACHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTH4YeCKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOUIEHWEM K MUY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUN, PaCCyk ACHUN; BOCIPUUMUYHUBOCTHIO K
MaTEMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHWUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETYJsIpHAs (Qu3nuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3THUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUIIOKEHUSIMHU,
YMEHHEM COBEpIIIATh OCO3HAHHBIM BBHIOOp Oyayliei nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PEILICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIHUSHUS COIMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa OKOJOTHMUECKUX  MpoOJieM; OpUEHTAalMe Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JIJIS PEHICHUs 3a/7ad B 00JACTH OKPY’KAIOIIEH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsl OKPYKAIOLEN Cpeibl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOMN MPAKTHKW, TOHUMAaHUEM MaTEMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUSl LMBUIN3ALUY;
OBJIQJICHHEM SI3BIKOM MAaT€MAaTHUKH W MaTEeMaTH4YeCKOW KYJIbTypOW KaK CPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH TNPOEKTHYI0 M HCCIEAOBATENIbCKYIO JIESTEIbHOCTh
WHJUBUIyaJIbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TpeameTa « MaTemMaTukay
XapaKTePU3YIOTCSI  OBIIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OCliCMBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmseusmu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUarowmuxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 MUupd,
npuUMeHeHUe 102ULEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

Ba3zoBble Jjornuyeckue aeicTBuA:

o BBISIBISITh U XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
NOHATUH, OTHOIICHUHA MEXAYy TMOHATUAMH; (OPMYJIMPOBATH ONPEACICHUS  TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Uil 0000IIeHUs u
CpaBHEHWSI, KPUTEPHUH ITPOBOIUMOTO aHAIIN3a,;

o BOCIIPHMHUMATD, Q)OPMYHI/IPOBaTL n Hp606paBOBLIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;
L4 BBIABJIATE MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU U IIPOTUBOPCHUSA B CI)aKTaX,

JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX; MpeanaraTb KpPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

L4 ACJIaTh BBIBOJALI C HMCIOJB30BAHUCM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMOSaKHIOqCHHﬁ, YMO3aKHIO‘IeHHﬁ 110 aHaJIOTHH,
o IpOBOAUTL CaMOCTOATCIIbHO JOKAa3aTCJIbCTBA MAaTCMATHUUCCKUX YTBep)I(I[eHI/Iﬁ (HpHMHe u

OT MPOTHBHOIO), BBICTPAMBATh ApPryMEHTALMIO, IPUBOIAMTH HPUMEPHl W KOHTPIPHMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHHS U BHIBO/IBI;
o BBIOMpaTh CHOCO0 pemeHus y4eOHOW 3agauM (CpaBHUBATh HECKOJBKO BapHAaHTOB
pemieHus, BbIOMpaTh HamOoJee MOAXOMSAIMUN C YYETOM CaMOCTOSITETIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:
o WCTOJNB30BaTh  BONPOCHI  KaK  HMCCIENOBATEIbCKUH  WMHCTPYMEHT  TIO3HAHUS;
(bopMyIMpOoBaTh BONPOCH], (PUKCUPYIOIIME NPOTUBOPEUHE, TpobOIeMy, YCTaHaBIMBAaTh HCKOMOE
U TaHHOE, (OPMUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
o MPOBOJIUTh CAMOCTOSITENIHO — CIUIAHWPOBAHHBIA  AKCIEPUMEHT, HCCIIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo OOBEKTa, SBJICHHUS, TPOIECCa, BBIIBICHHIO
3aBUCHMOCTEH MEXIY OOBEKTaMH, SIBJICHUSIMH, IIPOIIECCAMHU;
. CaMOCTOSITENIbHO (hOpMyJIMPOBaTH 0OOOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTH IOJIyUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000I1IEeHHI;
. MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAK)XKE BBIIBUraTh MPEINOI0KEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ naopmanmeii:

. BBISIBIIATH Ae(PUIUTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BONPOC U IS
pELIeHNS 3a1a4H;
. BbIOMpaTh MH(OpPMALMIO W3 HUCTOYHUKOB PpA3IUYHBIX THUIOB, aHAJIW3UPOBATD,

CHUCTEMaTH3UpOBaTh W HHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MpeJICTaBICHHUS;

. CTPYKTypupOBaTh  HHGOpMaIMIO, NPEICTaBIsATH €€ B  pPa3IMYHBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;
. OLIEHUBATh HAAEKHOCTH MH(OpPMAIMM 10 CaMOCTOATEIbHO CHOPMYIUPOBAHHBIM

KPUTEPHSIM.



2) Vuusepcanvhvie KoMMyHuKamueHnwvle Oelicmsus, 0becneyusaom cQopmuposaHHoCb
COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.

Oo0menue:

o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYKIEHHUS B COOTBETCTBUM C YCJIOBUSAMHU M LEIAMU
oO0IIeHus; ACHO, TOYHO, T'PAMOTHO BBIpAXaTh CBOI TOYKY 3PEHHUS B YCTHBIX M NHCbMEHHbIX
TEKCTaxX, JaBaTb IIOSICHEHUS IO XOAY pEUIeHMs 3aJadd, KOMMEHTUPOBATh IIOJy4YEHHBIN
pe3yJbTar;

o B X0Jie 0OCYX/I€HUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYXk/1aeMOW TeMbl, IIPOOIEMBI,
pemaeMoi 3a1aum, BbICKA3bIBaTh WJEH, HALCJICHHbIE HA IMOMCK PELIEHMsI; COIOCTABIATh CBOU
CYX/IEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jIM4Me U CXOJCTBO
NO3HILIMI; B KOPPEKTHOMH (hopme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

o IIPEJCTABIIATh PE3YJIbTaThl PEIIECHUs 3a7aud, SKCIIEpUMEHTA, UCCIEJOBAHMS, IPOEKTA;
CaMOCTOSITENIbHO  BbIOMpaTh (¢GopMmar BBICTYIUICHMs ¢ Y4Y€TOM 3aJad Ipe3eHTaluuu u
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

o MIOHMMAaTh U MCII0JIb30BaTh MIPEUMYIIECTBA KOMAaHIHON U MHIMBUAYaJIbHONW paOOThl MpU
pemieHnn y4eOHBIX 3a/Ja4, MPUHUMATh LEJIb COBMECTHOH JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padOT, JOrOBapHBATbCs, OOCYXIaTh
MPOILIeCC U Pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

. Y4acTBOBATh B TPYIIMOBBIX (Gopmax paboThl (00CYXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
IITYpPMBl» M HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JpYrMMHM 4IEHaMHM KOMAaHIbl; OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT MO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuugaiom popmuposanue CMoiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHThI pelIeHUH ¢ yuéToM HOBOM nHpopManuu.

CaMOKOHTPOJIb:

o BJIa/IETh HaBbIKaMU MI03HABATENIbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX JAEUCTBUI
U MBICIUTENBHBIX TPOLIECCOB, HUX pE3yJbTaTOB; BIAAETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKoH 3aauu;

o MpPEeIBUJIETh TPYJHOCTH, KOTOpPhIE MOTYT BO3HUKHYTb IpPHU PELICHUH 33Ja4l, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

o OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTHKEHHUSI WJIM HEJOCTH)KEHUS pPE3yJIbTaTOB JNEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI
11 KJIACC

Yurtath ¥ CTPOUTH TAOIUIBI U AUATPAMMBI.

OnepupoBaTh MOHATUSIMH: cpelHee apudmMeTHueckoe, MenuaHa, HauOoJbIIEe,
HavMeEHbIIIee 3HaYCHHE, pa3MaX MacCHUBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA AKCHEPUMEHT (OMBIT) U Ciyd4ailHoe coObITHE,
3JIEMEHTApPHOE COOBITHE (RIIEMEHTAPHBIN MCXOJ) CIYy4aHOTO ONbITA; HAXOJUTh BEPOSTHOCTH B
OTbITaX C PAaBHOBO3MOXKHBIMH CITy4allHBIMU COOBITHSIMH, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITHI B M3YUYEHHBIX CIyYalHBIX 3KCIIEPUMEHTAX.



Haxonute u hopmynupoBaTh COOBITHS: TIEpeceUeHnEe U 00BEIUHEHNE TaHHBIX COOBITHH,
coObITHE, NPOTUBOIOJIOXKHOE JaHHOMY COOBITHIO; I0Jb30BAaThCS auarpamMmamu Oiliepa u
bopMyI10ii ClO’KEeHUsI BEPOATHOCTEH MPH PEIICHUHN 3a]1a4.

OnepupoBaTh TMOHSATHSAMHU: YCIOBHAsE BEPOSITHOCTb, HE3aBUCHUMBIC COOBITHS; HAXOAUTh
BEPOATHOCTH C TOMOIIBIO MPaBUJIa YMHOXKEHHUS, C TIOMOIIBIO JIEpEeBa CIy4YailHOro OMbITA.

[TprMeHSATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMHU: HCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEPUS HCIBITAHUMA,
ycrex M HeyJada; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCHBITAaHHHA 10
MEPBOrO yCrexa; HaXOJAUTb BEPOSITHOCTH COOBITHII B cepuu UcbITaHUI bepHymnu.

OnepupoBaTh TOHATHSAMM: CIy4yailHas BEIUYMHA, pPACHpEICNICHHE BEPOSTHOCTEH,
Juarpamma pacipeieneHus..

12 KIIACC

CpaBHMBaTh BEpPOSITHOCTU 3HAUCHWH CIyyailHON BEIMUYUHBI 110 PACIpPENEICHUI0 WU C
MOMOUIbIO AUATPAMM.

OnepupoBaTh TMOHATHEM MaTEeMAaTUYECKOIO OXXUIAHMS; NPUBOJUTH IPUMEPHI, Kak
IPUMEHSIETCd MaTEMaTHUYECKOE OXHJIAHUE CIy4alHON BEJIMYMHBI HaXOAUTh MaTEeMaTHUECKOe
O’KUJIaHUE T10 JaHHOMY PacIpeesICHUIO.

HmeTts npeacraBieHue 0 3aK0OHe OOJIbIINX YHCE.

HmeTs npeacTaBieHne 0 HOpMaJIbHOM PACIpeesICHUH.



TEMATHYECKOE INTAHUPOBAHMUE
11 KUIIACC

KoaudecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

1.1\221 Haumenosanue pas/ie/ioB U TeM IPOTpaMMbl Beero Kourpoasnbie IIpakTuyeckne 00pazoBaTejbHbIE PeCcypChbl
paboTnI padoTnI (buoamnoreka LHHOK)
1 TIlpexacraBieHue JaHHBIX U ONKCATEIbHAS CTATUCTHKA 4 https://m.edsoo.ru/e0b7h0f1l
2 Corime o n e o, o ; S r———
3 Omepanyu HaJl COOBITUSIMH, CJIO)KEHUE BEPOSITHOCTEH 3 https://m.edsoo0.ru/e0b7b0f1
4 YcnoBHast BEPOSTHOCTD, JIEPEBO CIIy4aifHOTO OIIBITA, ) 6 httos://m.edso0.ru/e0b7b0fL
(bopMyJia MoJHON BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHI
5  DaeMeHTbl KOMOUHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6  Cepuu mociae10BaTeIbHbIX UCIIBITAHUI 3 1 https://m.edsoo.ru/e0b7b0f1
7  CnyuyaifHbIC BEJIMUUHBI M PACIIPEICIICHUS 6 https://m.edsoo.ru/e0b7b0f1
8  O0001IeHNe U CHCTEMAaTH3allisl 3HAHUH 5 2 https://m.edso0.ru/e0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 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

12 KJIACC

KoaunuecTBO 4acos

DJIeKTpPOHHbIe (LM (POBbIE)

Iy‘; HaumenoBaHue pa3je/ioB H TeM HPOrpaMMBbl Beero Konrpoabubie IIpakTuueckune 00pasoBaTejbHbIE PECYPChI
padoTsbI padoThI (bubsmoreka IIOK)
1 | MaremaTu4eckoe OXKHIAHHE CITy4allHOW BEITHMYUHBI 4 https://m.edsoo.ru/5fbc5dcl
2 Jucnepcrs U CTaHIapPTHOE OTKJIOHEHUE CITyYalHOU 4 1 hitps://m.eds00.ru/5fbcsdcl
BEJTMYHHBI
3 | 3akoH OOJIBIIMX YUCEI 3 1 https://m.edsoo.ru/5fbc5dcl
4 | HemnpepbIBHBIC CITy4ailHbIC BEIMYMHBI (PACIPE/ICICHUS) 2 https://m.edsoo.ru/5fbc5dcl
5 HopmainbsHoe pacrpeseacHus 2 1 https://m.edsoo.ru/5fbc5dcl
6  IloBTOpeHue, 000OIICHUE U CUCTEMATU3AIlHsI 3HAHHIA 19 2 https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3



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

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

11 KUIIACC
Koxn .
HpOBEpHEMOTD IIpoBepsiembie Npe1MeTHbIE Pe3yJIbTATh 0CBOEH U OCHOBHOI
pesyabTaTa 00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
6 Teopust BEpOATHOCTEHN M CTATUCTHUKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OmnepupoBaTh NOHATHAMU: CpeAHEe aprupMeTnIecKoe, Meanana, HanOobIee,
HauMEHbIIIee 3HaUeHUE, pa3Max MacCHBa YHCIOBBIX JaHHBIX
6.3 OnepupoBaTh MOHSITUSIMU: CIYYalHBIA SKCIEPUMEHT (OMBIT) U CiydaiiHoe
COOBITHE, HIIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN UCX0/]) CIYyYallHOTO OIbITA;
HAaXOJUTh BEPOATHOCTH B OMNBITAX C PAaBHOBO3MOXHBIMH CIIy4aifHBIMU
COOBITUSMH, HAXOJIUTh U CPABHHUBATH BEPOSTHOCTU COOBITUH B H3yUEHHBIX
CIIy4aiHbIX IKCIIEPUMEHTAX
6.4 Haxonuts 1 popMyIupoBaTh COOBITHS: TIEPECEUCHUE U OOBEIUHCHHIE JTAHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO; ITOJIb30BaThCS
auarpamMmamu Ditnepa U (GOpMyJION CII0KEHUS BEPOATHOCTEH IMPH PEIIeHUU
3aza4
6.5 OnepupoBaTh MOHATUSIMHU: YCJIOBHAsl BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTHU C TIOMOIIbIO MIPAaBUIIa YMHOKEHHUS, C TOMOIIBIO JiepeBa
CIIy4aifHOTO OTIBITa
6.6 [IpumeHsITh KOMOMHATOPHOE IPABUJIO YMHOKEHUS IPU PELLICHUH 3a1a4
6.7 OnepupoBaTh TMOHATHAMH: HCIBITAHHE, HE3aBUCHMBIC HCIBITAHUS, CEPHS
UCTIBITAHUH, yCIleX M HeyJlaya; HaXOAMTb BEPOATHOCTU COOBITHIl B cepuu
HE3aBUCHUMBIX HCIBITAHUH J0 TEpBOro Yyclexa, HaXOAUTh BEPOSTHOCTH
coOBITUH B cepuu ucnbplTaHuil bepHysin
6.8 OnepupoBaTh  NOHATUSAMM:  CiIydailHass ~ BEJIMYMHA,  paclpe/esieHue
BEPOSITHOCTEMH, AMarpamMma pacrpeaesieHus
12 KJIACC
Kon .
IpOBepHEEMOTO IIposepsiembie NpeMeTHbIE Pe3yJIbTaThi 0CBOEHHs OCHOBHOI
pesypraTa o0pa3oBaTe/IbHON NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
5.1 CpaBHUBaTh BEPOSITHOCTU 3HA4YeHUI cilydaitHOU BEJIMYHHBI
10 PaCHpPEEIICHUIO WIIH C TOMOUIBIO AMATPAMM
5.2 OmnepupoBaTh NOHATHEM MATEMaTHYECKOTO OKUIAHUS, TPUBOJUTH MPUMEPHI
TOTO, KaK MPHUMEHSIETCS MaTeMaTU4YeCcKOe OXKUAAHHE CIydyailHOM BEIMYMHBI,
HAXOJIUTh MaTeMaTUYECKOEe OXKHJIAaHHUE [0 JAHHOMY paclpeaesIeHHIO
5.3 VMeTh npeacTaBiieHne 0 3aKOHE OOJIBIINX YHCET
5.4 HmeTs npeacraBiaeHue 0 HOPMaJIbHOM paclpeNeIeHUI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KUIIACC
Kona IIpoBepsieMblii 31eMEHT COACP/KAHUSA
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
[IpeacraBnenne maHHBIX C TOMOIIbIO Tabmun u jauarpamm. Cpennee
6.1 apudMeTHYecKoe, MearaHa, HauOoJbIIee ¥ HaMMEHbIIee 3HAYCHUS, pa3Max,
JCTIepCHUsl U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyualiHble SKCTIEPUMEHTHI (OTBITHI) U CIIyYailHbIE COOBITHS. DJIEMEHTapHbBIE
coObITUs (Ucxobl). BeposiTHOCTH ciyyaiiHOro coObITusl. Bau3ocTh 4acToThl
6.2 U BepOSATHOCTH coObITUi. CiydallHble OIBITHI C PaBHOBO3MOXHBIMU
JJIEMEHTAPHBIMH ~ COOBITHSIMH.  BepoATHOCTH  COOBITMII B OMNBITax
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Onepanuu Haj COOBITHAMH: TIEpecedeHre, 00beTUHEHHE, MTPOTHBOIOIOKHbBIE
coObITug. Jlnarpammsl Diinepa. opmyna ca0KeHUs: BEpOSITHOCTEH
6.4 VYcnoBHas BEpOSATHOCTb. YMHOXKEHUE BEpOATHOCTEH. JlepeBo cirydallHOro
skcniepuMmenTa. Popmysia nosHoN BeposiTHocTH. HesaBucrumbie COOBITHS
6.5 Komb6unaropaoe npasuiio ymHoxkeHus. llepectaHoBku u ¢akropuan. Yuciao
' couetanuil. Tpeyronbpauk Ilackans. @opmyna 6buHoma HeroToHa
bunaphblii ciydaliHbIi OonbIT (MCHBITAHUE), ycliex W Heyaauda. HezaBucumbie
6.6 ucnbiTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUM 110 nepBoro ycmexa. Cepus
HE3aBUCUMBIX HCNbITaHUN bepHysum
Cnyuaitnas ~ BenuuuHa.  Pacnpenenenme — BepositHocte.  [Imarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM YHUCIIE T€OMETPUUYECKOE
1 OMHOMHUAJIbHOE
12 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePAKAHUSA
5 Teopust BeposiTHOCTEN M CTaTUCTHKA
UucnoBble  XapaKTEepPUCTUKU  CIy4YallHbIX  BEJIUYMH:  MaTE€MaTU4YeCKoe
OKUJAaHWE, OUCIEpPCUs M CTAaHJApTHOE OTKIOHEHue. lIpumepsl nmpuMeHeHus
51 MaTEeMaTHUYeCKOro OKHUJaHHWs, B TOM 4HCIE B 3aJadax U3 IOBCEAHEBHOM
' KU3HH. MaTemMaTHdecKkoe OXHJIaHHe OWHApHOW CIy4alHOW BEJIMYHHBI.
MatemaTuueckoe 0XXHMJaHHE CyMMBI CIydalHBIX BEJIMYMH. MaTeMaTudeckoe
OKUJIaHUE U JUCTIEPCHUsi TEOMETPUYECKOr0 M OMHOMHAJIBHOTO paclpe/iesIeHU
50 3akoH OONBIIMX YHMCET MU €ro poJib B Hayke, MNPUPOAE U OOIIECTBE.
Br100opouHbIif METO] MICCIIeTOBAHUIMA
[IpuMepsl HempepbIBHBIX ClaydalHbIX BenuuyuH. [loHATHE O TJIOTHOCTH
5.3 pacnpeneneHus. 3ajadd, NPUBOIALIME K HOPMAIBHOMY PpacIpeleICHHUIO.

[ToHsiTHE 0 HOPMAJILHOM pacHpeesIeHun




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero oOpa3oBaHus

Brnanenne meromamm 10Ka3aTesbCTB, aJrOPUTMAMM PEIICHUS 3a]ad; YMEHHUE
bopMyIUpOBaTE M  ONEPUPOBATH TOHATUSMH: OIPEICICHUE, aKCHOMa,
TEeopeMa, CIEACTBUE, CBOMCTBO, NMPHU3HAK, J0KA3aTENbCTBO, PAaBHOCUIHHBIC
(GOpMYIHpPOBKH; MPUMEHATh UX; yMeHue (opMynupoBaTh oOpaTHOe U
IPOTHBOIIOJIOKHOE YTBEP)KJICHUE, HPUBOJAUTH HMPUMEPHl U KOHTPIPUMEPHI,
UCTIOJIB30BATh METOJI MATEMaTHYECKOH MHYKIIUH; IIPOBOUTD JT0KA3aTEIIbHbBIC
paccyXIeHHs TMpHU PEUICHWH 33a7ad, OICHHUBATH JIOTUYECKYIO MPABHUIBHOCTH
paccyKJIeHHIi; yMEHUE ONIEPUPOBATH MOHATUSMH: MHOXKECTBO, ITOJIMHOKECTBO,
omepalMyd  HaJ  MHOXECTBAMH; YMEHHE  HCIHOJIB30BaThb  TEOPETHKO-
MHO)KECTBEHHBIH ammapar Uil OMHMCAaHMs PEajbHBIX MPOIIECCOB U SBJICHUH U
IpHU PElICHUH 33Jad, B TOM YHCIE W3 JPYTHX Y4EeOHBIX MPEJAMETOB; YMEHUE
OIIEpUPOBATh TMOHATHIME: Tpad, CBA3HBIH Tpad, IAepeBo, IMUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33[aBaTh M OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH;
UCIIOJIb30BATh rpadbl IPH PELICHUH 33124

YMeHue onepupoBaTh MOHATHAMU: HATyPaAIbHOE YHCIIO, LIEJIOE YHUCIIO, CTEIIEHb
C LEeNbIM II0Ka3aTeleM, KOPEHb HATypaJIbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM II0KA3aTeeM, CTENEHb C JEHCTBUTENBHBIM II0Ka3aTeleM,
jorapuM 4yHuclia, CHHYC, KOCUHYC U TaHI'€HC MPOU3BOJIBHOIO YUCIIA, OCTATOK
10 MOAYIIO, PAlUOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHBIX, IEJIbIX, PAlUOHAIbHBIX, JACHCTBUTEIBHBIX YHCET; YMEHHUE
UCIOJIb30BaTh NMPHU3HAKU JETUMOCTH, HAMMEHBIINN OOLIUM AeTUTeNh U Hau-
MeHbIllee o0Iiee KpaTHoe, anroputM EBknmMga mnpu pemieHun 3ajaad;
3HAKOMCTBO C Pa3JW4YHBIMHA MO3UIMOHHBIMA CHCTEMAMH CUMCIICHHS; YMEHHUE
BBINIOJIHATh BBIYMCIIEHUE 3HAUY€HUH M NIpeoOpa3oBaHUsl BBIPAKEHUH CO
CTEMEHSIMH M JiorapudpmMamu, MpeodOpa3oBaHUs JIPOOHO-PALIMOHAIBHBIX
BBIPDAKCHUM; YMEHHE OIIEpUPOBATh IOHATHUSAMHU: IIOCIEAOBATEIBHOCTD,
apu(pMeTHuecKas IPOrpeccHs, IeOMETpPHUYECKass Iporpeccus, OECKOHEYHO
yObIBaro1as reOMETPHYECKAs IIPOrPECCHs; YMCHHE 3a/1aBaTh
MOCJIeIOBATENbHOCTH, B TOM 4YHCJIE C TOMOULIbIO PEKYPPEHTHBIX (OpMYIT;
YMEHUE ONEPUPOBATH IOHATUAMU: KOMIUIEKCHOE YHCIIO, COIpPSKEHHBIE
KOMIUIEKCHBIE 4YHCIla, MOJYJb U apryMEHT KOMIUIEKCHOro uvucia, ¢opma
3alMcl  KOMIUJIEKCHBIX 4YHcenl (TeomMeTpuyeckas, TpPUTOHOMETpUYeCcKas
u anrebpanyeckas); yMeTb MPOU3BOAUTH apU(METHUECKUEe JAEUCTBUS C
KOMIUIEKCHBIMM ~ YHUCJIAMM;  [PUBOJUTH  INPUMEPHl  HCIIOJIb30BAHUSA
KOMIUIEKCHBIX 4YHCEN; ONEPUPOBaTh MOHATHAMHU: Marpuma 2x2 u 3X3,
ONPEJEIUTENh MATPHUILIBI, TEOMETPUYECKUI CMBICI OIPENETUTENS

YMeHue onepupoBaTh IOHSTUSAMM: pallMOHAIbHBIE, HpPpallOHAIBHBIE,
MoKa3zarejbHble, CTENEHHbIE, Jorapumuyeckue, TPUTOHOMETPHUUECKHE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHITHSIMHU:
TOXKIECTBO, TOXAECTBEHHOE MpeoOpa3oBaHMe, YpaBHEHUE, HEPaBEHCTBO,
CHUCTEMA YPaBHEHMH M HEPABEHCTB, PAaBHOCWJIBHOCTh YPaBHEHMI, HEPABEHCTB
U CHCTEM; YMEHHUE PEIIaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO
pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI C MapaMeT-




pOM; MPHUMEHSTh YpaBHEHUS, HEPABEHCTBA, HMX CHCTEMbl [UJIsl pEIICHUS
MaTEeMaTHYeCKUX 3a/1a4y U 3a/1a4y U3 Pa3lIM4yHbIX o0JacTell HayKd U peaibHOU
KHU3HU

YMeHue omepupoBaTh  MOHATHAMHU:  (QyHKIHsS, UYETHOCTH  (YHKLUH,
NEPUOJUYHOCTh  (PYHKLUH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIMH, HauOoJbllee W HaUMEHbLIee 3HAYCHMS
(GyHKIMM Ha TMPOMEXYTKE, HeNpepbhlBHAs (PYHKIUS, aCHUMITOTHI Tpaduxa
¢GbyHKUMH, TIepBas W BTOpas NpPOM3BOAHAS (YHKIMHM, T€OMETPUYECKHHA H
¢bu3nyeckuil cMbICI IPOU3BOAHOM, epBOOOpa3Has, ONPEAeIEHHBINA HHTETPa;
YMEHHUE HaXOAWUTh aCUMITOTHI TIpaduka (QYHKIHMH; YMEHHUE BBIUUCIATH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIO3UIUU (PYHKIMIA, Ha-
XOAWTh YpaBHEHUE KacaTeNbHOW K rpaduky (yHKIHHM; YMEHHE HaXOIUTh
IIPOM3BO/IHBIE 3JIEMEHTApHBIX (DYHKIMI; yMEHUE UCIOIb30BATh POU3BOAHYIO
Ui ucciefoBaHus (DyHKUUIM, HaXoAWTh HauOOJbIIME U HaUMEHbIIUE
3Ha4eHUs1 (QYHKUUH; CTPOUTH TpaQuKH MHOTOWIEHOB C HCIOJIH30BAHUEM
ammapara MaTeMaTHYeCKOTo aHallM3a; NPUMEHSTh IPOU3BOAHYIO  JUIA
HaXO0XKJCHUs HaWIy4lllero pelieHus B MPUKIIAJHBIX, B TOM YUCIIE COLHAIbHO-
HKOHOMHMUYECKUX U (U3NUECKUX 3a]lauax; HaXOAUTh IUIOIAAHN U 00bEMBI Uryp
C TOMOIIBI0  HMHTETpayia; MPUBOIUTH HIPUMEPHl  MATEMaTHYECKOTO
MOJIETTMPOBAHUS C MOMOILBIO U depeHIIMaTIbHBIX YpaBHEHUI

YMeHue omnepupoBarh MOHATUSAMU: TpaduK (QYHKIMH, oOpaTHas (QYyHKIIHS,
KomMno3uuuss GyHKUMH, JuHeWHas ¢yHKUMS, KBaJpaTHYHas (QYHKIMS,
panmoHanbHast ~ (QYHKIOMSA, CTENeHHas (QYyHKOUS, TPUTOHOMETPHUYECKHE
¢byHKuMM, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelabHAs H
norapupmuyueckas GyHKIMU; YMEHUE CTPOUTH I'papUKu U3yUYeHHBIX (PyHKIHU,
BBINOJIHATH NIpeoOpa3oBanus rpadukoB GYHKIUN, UCTIONB30BaTh T'papUKH A
M3yYeHUs] TPOIECCOB W 3aBUCUMOCTEH, MPH pPEUICHWH 3a1a4 W3 JPyTuX
Y4EOHBIX MPEIMETOB
U 3a/a4 U3 pealbHOW JKM3HU; BbIpaXaTh (OPMYJIaMHU 3aBHCHUMOCTH MEXIY
BEIMYMHAMU; HCIOJb30BAaTh CBOMCTBa W rpaduku (QyHKIMHA JUIs perieHus
ypaBHEHH, HEPaBEHCTB M 3aJad C [apaMeTpamH; H300pakaTh Ha
KOOPJMHATHON INTIOCKOCTH MHOXKECTBA PEUICHUIN YPABHEHUI, HEPABEHCTB U UX
CHCTEM

YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YKCJIE€ HA IPOLIEHTHI,
JOJIM U 4YacTH, Ha JIBW)KEHHUeE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HaJOIH,
3ajaud M3 O0JIaCTH YIpaBlIeHUs JUYHBIMU M CeMEHHBIMH (pUHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJja4u, UCCIIE0BATh MOIY4YEHHOE PELIEHHE U OLEHMBAThH MPaBIONOJ00HOCTh
pe3yabpTaTOB; YMEHHME MOJEIMPOBATh peajbHbIE CUTyallud Ha S3bIKE Ma-
TEMATHUKHU; COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHUIO 3a/1a4¥, MCCIIEJ0BAaTh IIOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM
anmnapara anreOpbl, MHTEpIPETUPOBATh MOJIYUYEHHBIN pe3ynbTarT

YMeHue onepupoBaTh MOHATHSAMH: cpeAHee apudmeTrhyeckoe, MeauaHa,
HauOospllee M HaWMEHbIee 3HAYCHMS, pa3Max, AMCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
nH(popMalnio, MpeACTaBICHHYI0 B TaOnHIlaxX, Ha JAuMarpaMmmax, rpagukax,
OTPAXKAIOIIyI0 CBOWCTBA pEANbHBIX IPOLECCOB U SIBICHUN; IPENCTABIAThH
MH(OPMAIIHIO C TOMOIIBIO TAOIUI] ¥ TUarpaMM; UCCIIE0BAaTh CTATUCTHYECKHUE
JaHHBIE, B TOM YHCJIe C IPUMEHEHHEM I'paHueCcKUX METOI0B U JIEKTPOHHBIX




cpencTB; Tpaduyeckd HCCIEA0BaTh COBMECTHBIE HAOMIOJAEHHUS C IIOMOIIBIO
JarpamMm paccerBaHus M JIMHEIHON perpeccuu

YMeHue onepupoBarh MOHATUSAMU: CIy4YailHBIH ONBIT U CIIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOTO COOBITHSI; yYMEHHE BBIYUCIATH BEPOSTHOCTH C
HCIOJIb30BaHUEM I'paUUECKUX METOAOB; MPUMEHITHh (GOPMYJbl CIOKEHUS U
YMHOXEHHUSI BepoATHOCTeH, (opMydy TMOJHOH BEpOATHOCTH, (HOPMYILY
bepuymnun, xomOuHatopHble (GakThl U (HOPMYIBI; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHUE ONEpUPOBATh MOHATHAMMU: ClydaiiHas BEJINYHHA,
pacnpeelieHue BEpPOSITHOCTEH, MaTeMaTHMYeCKOe OXKMIaHUE, IJUCIIEpCUs H
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHOW BeJWYMHBI, QyHKIUM paclpeleseHus U
IJIOTHOCTA PaBHOMEPHOIO, IOKA3aTEIHOTO U HOPMAJIBHOIO PaCIpPEACIICHUN;
YMEHME HCII0JIb30BATh CBOICTBA M3YUYEHHBIX PACHPENEICHUN Ul PELICHUs
3aJja4; 3HAKOMCTBO C TOHSATHSMHU: 3aKOH OOJIBLIIMX 4YHCEN, METOJbl
BbIOOPOYHBIX HCCIIEOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHI MPOSIBICHUS
3aKOHa OOJIPIIMX YHUCENl B MPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHUE
ONEpUpPOBaTh IOHATHUAMHU: COUYETAHUE, IIEPECTAHOBKA, YHCIO COYETAaHUH,
YHCII0 NepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHSATh KOMOMHATOPHBIE
GbakThl W pacCyXJIEHHUs s pelIeHUs 337ay; OLEHHBATh BEPOSTHOCTH
peasIbHbIX COOBITHIA; COCTaBJIISITh BEPOSTHOCTHYIO MOJEIIb u
HMHTEPIPETUPOBATh MOTYUEHHBIN PE3YyJIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUYKA, NPAMasi, IIJIOCKOCTb, IIPOCTPAHCTBO,
OTpPE30K, JIy4, BEIMYMHA yIJa, IUIOCKUM Yroj, JBYI'PaHHBIA yToJl,
TPEXTPAHHBIM  yroj, CKpPEUIMBAIOIIMECS IpsMble, NapaLICIbHOCTh U
NEPIEHIUKYISIPHOCTD NPAMBIX M INIOCKOCTEH, YOI MEXAY INPSMBIMHU, yIroj
MEXIY IPSAMON M IJIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMH, PACCTOSHHUE OT
TOYKHA [0 IIJIOCKOCTH, PaCCTOSHUE MEXKIY IPSAMBIMHU, DPACCTOSAHHUE MEXKAY
IUIOCKOCTSIMU; YMEHHE UCHOJIb30BaTh MPU PELICHUH 33/a4 U3yYeHHbIE (DaKThI
U TEOpeMbl IJIAHUMETPUU; YMEHHE OLIEHHMBAaTh pa3Mepbl OOBEKTOB OKpY-
JKAIOLIEr0o  MHUpPA; CTPOUTH  MAaTEeMaTU4YECKUE MOLECIM C  IIOMOILBIO
FEOMETPUYECKUX TIOHATHM W BEIMYUH, pEIIaThb CBSA3aHHbIE C HUMU
MIPAKTHYECKUE 3a0a4H

10

YMeHue onepupoBaTh MOHATHAMM: IJIOMIAAL (GUryphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NMPaBHJIbHBIH MHOTOIPaHHUK, CE€UE€HHE MHOTOTpaHHUKa, KYO,
napajuiefienunesa, npusma, nupamunaa, Gurypa U MOBEPXHOCTb BpalleHMUS,
UWIMHIP, KOHYC, map, cdepa, miomanb chepsl, MIIOMAAb OBEPXHOCTU
NUPaMUbI, TNPHU3MBI, KOHyCa, UWJIMHApA, O0BEM Ky0Oa, MpPSIMOYTOJIHHOTO
napajuleJIenune1a, TUpaMu/Ibl, TPU3MBL, HUIMHIPA, KOHYCa, 11apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHs] KOHyca U LWJIUHApA, NapajulelbHble OCH WU
OCHOBaHHUIO, CEUEHHUE IIapa, IUIOCKOCTh, Kacarouiasicsi cdepsl, HUIMHIPA,
KOHYCa; YMEHHE CTPOMTb CEYEHHE MHOTOTpPaHHUKA, HM300paxaTh MHOIO-
I'PaHHMKH, (PUTYPHI U MOBEPXHOCTH BpAIIECHUS, UX CEYCHUS, B TOM UHUCIIE C
MOMOUIBI0  JJNEKTPOHHBIX  CPEACTB;, YMEHHE MPHUMEHSTh  CBOWCTBA
reoMeTpuyYecKux (Uryp, caMoCTOSTENbHO (POPMYIHPOBATH OMpPEIEICHUS
u3ydaeMblX (uryp, BBIBMraTh THIOTE3bl O CBOMCTBaX M IpH3HAKax
reOMETPUUYECKUX ¢uryp, 00OCHOBBIBATh
WIM OINpoBeprarb HX; yMEHHE MPOBOAUTH Kiaccupukanuio ¢GUryp Mo
pasUYHBIM  IPU3HAKaM, BBINOJHATE HEOOXOAMMBIE  JIONOJIHUTEIIBHBIE
IIOCTPOEHHUS

11

YmMmenue ONCpHUPOBATH MOHATHAMU: IBUIKCHHUC B IPOCTPAHCTBC, HapaHHCHLHBIﬁ




HEePeHOC, CHMMETpPHS Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue 000U, MOA00HBIE PUTYPHI; YMEHUE PACIIO3HABATH PABHBIC
U TO0J00HBIe (UTYpBI, B TOM YHCJIE B IIPUPOJC, MCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BAaTh T'€OMETPUUECKHE OTHOLICHUS NPU PEIICHUU 331ad; HaXOAUTh
reOMETPUYECKHE BEMYMHBI (JUIMHA, YroJI, IUIOIAab, 00BEM) MPU PEIICHUH
3a7a4 U3 JAPYrUX Yy4eOHBIX NPEIMETOB M M3 PEAIbHON JKU3HH; YMCHHUE
BBIYHCIISATh TEOMETPHYCCKHE BEIMYMHBI (JJIMHA, Yroj, IUIOHaab, O0BEM,
IUIONIA/(b TIOBEPXHOCTH), MCHOJB3Ysl M3Y4YCHHbIE (DOPMYJIIBI M METONBI, B TOM
YpClie: IUIOMIAAb ITOBEPXHOCTH IHPAaMUIBI, MPU3MbI, KOHyca, IMIMHIPA,
wiomansk chepsl; 00bEM KyOa, NPSIMOYroJbHOIO —Hapasuieleule/a,
OUpaMHU/IbI, TIPU3MBI, HIUIMHIPA, KOHYCA, Iapa; yMEHHE HAXOIUTh OTHOLICHUE
00bEMOB MOAOOHBIX QUTYP

12

YMeHue omnepupoBaTh MOHATHUSMHU: MPSAMOYTOjbHas CHUCTEMa KOOpIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOPA 10 0a3ucy, CKalsipHOEe
MPOU3BE/ICHUE, BEKTOPHOE MPOU3BEACHHUE, YTOJI MEXKYy BEKTOpAMU;, YMEHHE
UCIIONIb30BaTh  BEKTOPHBIA M  KOOPAMHATHBIA METOA i  pelICHUS
reOMETPUUYECKUX 3aa4 U 331a4 APYTUX y4eOHbIX TPEIMETOB

13

YMeHne BBIOMpATh MOAXOISIINN METOJ IUIsl PEIICHHs 3aJaud; TTOHMMaHUE
3HAYUMOCTH MAT€MaTUKU B HU3YYEHMHM MPUPOJHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SIBJICHWH; YMEHHE paclo3HaBaTb IIPOSBIICHUE 3aKOHOB
MaTEMaTUKU B HCKYCCTBE, YMEHME IPHUBOJUTH INPUMEPHI MaTEMaTHYECKHX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKOW HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPSAEMBIX HA EI'J I1O

MATEMATHUKE
Kog IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Uucia ¥ BBIYUCIICHUS
1.1 Harypasbable u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
19 Panmonanbhbple uncia. OOBIKHOBEHHBIE M JECATUYHBIE JIPOOM, MPOLIEHTSHI,
OeCKOHEUHbIE IEPHOTNUECKUE IPOOH
13 Apudmerndyeckuii  KOpeHb  HaTypaibHOH  crtemenu.  JleiictBus ¢
' apu(pMeTHYECKUMH KOPHIMHU HaTypalbHOM CTENEeHU
14 Crenenp c nenplM nokasaresneM. CTeneHb C palMOHAIBHBIM I10Ka3aTesIeM.
' CBoiicTBa CTCIICHH
15 CuHyc, KOCHHYC U TaHI€HC YMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHI'€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uncna. JlecaTHUHbIC U HATYpaJIbHbIE JOTapUPMBbI
JleiicTBUTENbHBIC YUCIA. ApHPMETHUSCKHAE OTEpaluu C JACHCTBUTEIHLHBIMU
1.7 yuciaamu. [IpuOGnux€HHble BBIYMCIEHUS, MpaBUa OKPYIJIEHUS, NMPUKHUIKA U
OLIEHKA PEe3yJIbTaTa BbIUMCIICHUI
1.8 [TpeoOpa3oBaHue BEIpaKEHUI
1.9 KommiekcHble uncia
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 Lenbie 1 1pOOHO-paAIIOHAIBHBIC YPAaBHEHHUS
2.2 HppanmonaibHbIe ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [TokazarenabHble U JIorapu(MUUYECKUE YPaBHEHHS
2.5 Iesble U 1pOOHO-paAIIMOHAJIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenabHble U JIorapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIIHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX ypaBHeHUH. Onpenenurens MaTpUIbI
3 OyHKIMH U TpadUKH
31 OyHK1Ms, criocoOs! 3aganus GpyHkuuu. ['paduk ¢pynkuuu. Bzaumuo obpatHbie
' ¢ysukuuu. YérHele u HeuéTHble GyHKIMHU. [lepnoanueckue pyHKIUN
OO6nacte onpezeneHuss 1 MHOXeCTBO 3HayeHMH (yHkuuu. Hymu ¢yHkuumu.
39 [TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH ()yHKIIHH.
' MaxkcumMyMBl 1 MUHUMYMBI QyHKIIMU. Hanbonbliee 1 HanMeHbIee 3HaYCHNE
(YHKIMU Ha TPOMEKYTKE
33 CrenenHas (pyHKIMsS C HaTypaJbHBIM M IIeJIbIM TOKa3zareneM. E€ cBoiicTBa
' u rpaduk. ColicTBa U rpagMK KOpHsI N-Oi CTENeHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u JorapudmMudeckas GyHKIMH, UX CBOWCTBA U TpapUKu
36 Toukn paspeiBa. AcumnTorel rpadukoB ¢yHkiuil. CBoicTBa (QyHKUMIA,
' HENpPEpBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEI0BATEIbHOCTEN
38 Apudmernueckass U reoMerpudeckas mporpeccud. Dopmyna CIOXHBIX
' ITPOLICHTORB
4 Hauana MmaTeMaTH4ecKOro aHajin3a




4.1

[TponsBognas Gyukiwu. [Ipon3BoIHBIE 2IEMEHTAPHBIX (PYHKITUH

[IpumeneHue MpoOU3BOIHON K HMCCIENOBaHUIO (PYHKIMHA HA MOHOTOHHOCTH U

4.2 sKcTpeMyMbl. Haxoxxenre HanOobIIero 1 HAaMMEHbBILETo 3HaUeHUs (PYHKIIUN
Ha OTpe3Ke
4.3 ITepBooOpasnas. MHaTerpan
S MHOXeCTBa U JIOTHKA
5.1 MHOXeCTBO, onepaluu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 durypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaleHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Maremaruka. BepostHocts u craructuka: 10-if kiacc: 6a30BbId W yrryOnEHHBIN
ypoBHHM: ydeOHOe mocobue/ bynumoBuu E.A., BymerueB B.A., AknuonepHoe o0OIIECTBO
«M3parenserBo «IIpocsemenuer», 2023 r.

2. Maremaruka. BeposiTHOCTh M crarucTtuka: 11-i kjacc: 0a3oBbId M yIIyOJEHHBIN
ypoBHU: ydeOHOe mocobOue/ Bynumowu E.A., bynsraeB B.A., AxiuoHepHOE OOIIECTBO
«M3narensctBO «IIpocBemenuey, 2024 1.

METOANUYECKHUE MATEPUAJIBI 1JI51 YYUTEJIA

Maremarnka. BepostHocTh u craructuka: 10-11-e kmaccel: 0a30BBIM M yrimyOJIEHHBIN
YpOBHU: MeToanyeckoe nocobue s yuurens E.A. bynumoBuya, B.A. Bynbruésa. - Mocksa:
[Ipoceemienue, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. O6pa3zoBarenbHbIN OPTAI

http://Ims-ast.w-alt.ru/school-login

2. Marepuansl no maremaruke B EauHON Komnmekuuu IUQPPOBBIX 00pa30BaTeNIbHBIX
pecypcoB

http://www.mccme.ru

3. Bes anemenTapHas Mmatemaruka: CpeHsisi MaTeMaTnyeckas MHTEpHEeT-I1IKoJIa

http://mat.1september.ru

4. EI'D no mareMaTHke: MOAr0TOBKA K TECTUPOBAHUIO

http://www.shevkin.ru/

5. Maremarnyeckue 3tioapl: SD-rpaduka, aHUMaIUs U BU3yalIU3alds MaTeMaTHISCKUX
CIOKETOB

http://wwwkvant.info

http://kvant.mccme.ru

6. OOpa3oBarenbHbI MaTeMaTu4eckuil caiit Exponenta.ru

http://www.exponenta.ru

7. loptan Allmath.ru — Bcst maTrematika B OTHOM MeCTE

http://www.allmath.ru

8. [lpuknagHas MaTreMaTyKe: CIIPAaBOUYHUK MaTeMaTHYeCKuX (HOpMyII, IPUMEPHI U 3a7a4u
C peLICHUsIMHI

http://www.pm298.ru

9. IIpoekt KidMath.ru — Jlerckasi matemMaruka

http://www.bashmakov.ru

10. Onumnuansl M KOHKYPCHl MO MaTeMaTHKe Jjisi HIKOJIbHUKOB Beepoccuiickas
OJINMITHA/Ia TKOJIbHUKOB 110 MaTeMaTHKe

http://www.olimpiada.ru

11. MaremMarnueckue OJIuMIHAAbl U OJTUMITHAIHBIC 3a]]a4n

http://www.zaba.ru



http://lms-ast.w-alt.ru/school-login
http://www.mccme.ru/
http://mat.1september.ru/
http://www.shevkin.ru/
http://wwwkvant.info/
http://kvant.mccme.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://www.pm298.ru/
http://www.bashmakov.ru/
http://www.olimpiada.ru/
http://www.zaba.ru/

MATEPUAJILHO-TEXHUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA

1. APM yuurens ¢ noctynom k cetu HTepHET.

CocraB komiuiekta APM yuurens:

- HOYTOYK;

- MbIIlIb, KOJIOHKH, HAYIITHUKU C MUKPO(OHOM;

- IPUHTEP;

- CKaHep.

2. TeneBuzop.

3. MybTUMEIUIHBIN IPOSKTOP.

4. DKpaH J€MOHCTPaLlMOHHBIH.

5. Mebens:

- CTOJI yYuTeNs — 2 1IT;

- CTyJI yuuTeNs — 2 1T,

- CTOJ yueHudeckuit — 17 mr;

- CTyJ YYEHUYECKUU — 25 mT;

- mKag KHIKHBINA — 4 1T;

- cetid — 2 mr.

6. Jlocka mikoynbpHas — 1 mmiT.

7. JleMOHCTpallMOHHbBIE TUIAKATHI 110 aNredpe U reOMEeTPHUH.
8. IleuaTHble U >NEKTPOHHBIE YICOHbBIC U3/IAHHS.

9. [leyaTHble TUAAKTUYECKHE U YUEOHO-METOINYECKUE HU3TAHMUSL.



KPUTEPUU U HOPMbI ONEHUBAHUSA OBYYAIOIUXCA 11O ®T'OC COO

Obwas knaccugurayusi ouubOoK.

[Ipu oreHke 3HAHWK, YMEHHMH W HaBBIKOB OOYYarOUIUXCS CJIEAYeT YYUTHIBATh BCE
omuOku (TpyObIie U HETPYOBIC) U HETOUETHI.

['pyOBIMH cUMTAIOTCS OMINOKH:

® HE3HAHUE OMNPEJICICHUSI OCHOBHBIX MOHATHUM, 3aKOHOB, MIPABUJI, OCHOBHBIX IMOJIOKEHUN
TeopuH, He3HaHue (HopMyJ, OOHICHPHHATHIX CHUMBOJIOB OOO3HAYCHHWM BETWYMH, CIUHUIl HX
MU3MEpPEHUS;

® HE3HAHME HAMMEHOBAHUM eAMHUI] U3MEPEHNS,

® HCYMEHHE BBIJICTUTH B OTBETE TJIABHOE;

® HEYMCHHE IPUMEHSTH 3HaHMSI, AJITOPUTMBI JIJIS1 PEIICHUS 33714,

® HCYMEHUE JIeIaTh BBIBOBI M O0OOIICHHUS,;

® HCYMEHHUE YUTATh M CTPOUTH TPaAQUKH;

® HEYMEHUE MOJIb30BATHCS IEPBOMCTOYHUKAMH, YI€OHUKOM U CIIPAaBOUYHUKAMU;

® 1I0TEPsI KOPHS UJIU COXPaHEHUE TTOCTOPOHHETO KOPHS;

e orOpacsiBaHue 06€3 00BICHEHHI OJTHOTO U3 HUX;

® PaBHO3HAYHBIC UM OIITHUOKU;

® BLIUKCIUTEIbHEIE OIINOKHU, €CIIM OHU HE SIBJISIOTCS OIMMCKOIL;

® JIOTHYESCKHE OIIHMOKH.

K HerpyObIM omubkam ciieyeT OTHEeCTH:

® HETOYHOCTH (POPMYIIMPOBOK, OMPENICICHUI, TOHATHI, TEOPHil, BEI3BAHHAS HEMOJIHOTON
O0XBaTa OCHOBHBIX IMPHU3HAKOB OMPEEISIEMOT0 MOHITHS WJIM 3aMEHOM OJHOTO - JIBYX M3 ITHX
MIPU3HAKOB BTOPOCTEIICHHBIMU;

® HETOYHOCTh rpaduka;

® HEpalMOHAJIBHBI METOJI PEIICHUs 3aJaud WU HEAOCTATOYHO MPOJyMaHHBIN IIaH
oTBeTa (HapyllIeHHe JIOTHKH, IOMEHA OTAETbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

® HEepalMOHAJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHON U APYTOH INTEPATYPOil;

® HEYMEHHE pelIaTh 3a/1a4H, BHIMOJIHATh 3a/IaHUsI B OOIIIEM BHUJIE.

Henoueramu sBIsSroTCS:

® HEpaIMOHAJLHBIE IPUEMbI BEIYUCICHUN U TTPeoOpa30BaHMUI;

e HEOpEKHOE BBIIIOJIHEHUE 3aIIUCEeH, uepTexeil, cxeM, rpad)uKoB.

Oyenxa nucbMeHHbIX KOHMPOIbHBIX PAOOM 00Y4AOWUXC NO MAMeMAamukKe.

OTBET OLIEHUBAETCSI OTMETKOU «5%», €CIIN:

paboTa BBIMOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJEHUIX U 000CHOBAHUU PEIICHUsS HET MPOOETIOB U OMHOOK;

B pELICHMH HET MaTeMaTH4YeCKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA,
KOTOpasi He SIBJISICTCS CJICICTBHEM HE3HAHMsI WJIM HEMMOHUMAaHUsI Y4eOHOTO MaTepuraa).

OtmeTKa «4» CTaBUTCS B CICAYIOIINUX CIydasx:

paboTa BBITIOTHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIarOB PEIIEHUS HEIOCTAaTOYHBI (€CIn
yMeHHe 000CHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIIEIIMATbHBIM 00BEKTOM IMPOBEPKH );

JOTMYIIEHbl OfHA OIMOKa WJIM €CTh JIBa — TPU HeAOo4Y€Ta B BBIKJIAJIKAX, PUCYHKaX,
yepTerkax WU rpadukax (ecaum 3TH BHIBI padOT HE SBISUINCH CHEIUAIBHBIM O0BEKTOM
MIPOBEPKN).

OTMeTKa «3» CTaBUTCS, €CIU:

nomyieHo Oosiee OAHOM OMMOKH WM OoJjiee JABYX — TPEX HENOYETOB B BBIKJIAJKAX,
yepTerkax WM Tpadukax, HO oOydaromuiicss o0nagaeT o0sM3aTeNbHBIMU yMEHHUSIMH TIO
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIU:

JOTYIIEHbI CYIIECTBEHHBIC OIIMOKHW, ITOKa3aBIIUE, YTO OOydwaromuiics He oOamgaeT
00s13aTeNbHBIMA YMEHUSMHU 110 JAHHOH TeMe B TOJIHOM Mepe.

OtMmetka «l» craBUTCS, eciu: paboTa IMOKa3anga MOJHOE OTCYTCTBHE y OOYydYaromIerocs



00s3aTeNbHBIX 3HAHUH M YMEHUH IO MPOBEpSEMON TeMe WM 3HAuuTeNbHas 4acTb pPabOThI
BBITIOJIHEHA HE CAMOCTOSITEIHHO.

VYuutenr MOXET TMOBBICUTH OTMETKY 3a OpHTMHAIbHBIA OTBET Ha BOMPOC WU
OPUTMHAJILHOE PEIIEHUE 3a/laud, KOTOpPbIE CBUJETEILCTBYIOT O BBICOKOM MaTE€MaTHYECKOM
pa3BUTUHU 00y4YaroIIErocs; 3a peleHue O6osee CI0KHOM 3a7auud UM OTBET Ha 0oJiee CIOXKHBIN
BOTIPOC, MPEATIOKEHHBIE 00ydJaromeMycsi JOMOJHUTEIBHO TOCIE BBITOIHEHUS UM KaKUX-THOO
JIPYyTUX 3aJaHUM.

Hopmbl oyenok mamemamuuecko2o Ouxmanma.

OneHka BBICTABIISIETCS C YUETOM YKCIIa BEPHO PELICHHbBIX 3a/IaHU:

Bricokuiil ypoBeHb (OLIeHKa «5»): 4nciI0 BEpHBIX 0TBETOB - 0T 90 10 100%.

[ToBbIICHHBIN YPOBEHB (OLIEHKA «4)»): YICIIO BEPHBIX OTBETOB - OT 66 10 89%.

ba3oBbIil ypoBeHb (011eHKa «3»): 4MCIIO BEPHBIX OTBETOB - OT 5010 65%.

Huskuit ypoBeHb (011eHKa «2»): YUCIIO BEPHBIX OTBETOB MeHee 50%.

Hopmbl oyenok mecma.
Bricokuii ypoBeHb, OLIEHKA «5»: 4MCIIO BEPHBIX OTBETOB - 0T 90 10 100%.

[ToBbIlIEHHBIN YPOBEHB (OLIEHKA «4): YKCIIO BEPHBIX OTBETOB - OT 70 10 89%.

bazoBblit ypoBeHb (O1eHKa «3»): 4UCI0 BEPHBIX OTBETOB - OT 50 10 69%.

Hu3zkuit ypoBeHb (OLI€HKa «2»): 4UCII0 BEpHbIX 0TBETOB MeHee 50%.

Hopmwl oyenok nucomennvix pabom, 8 KOMopou 3a0aHUs OYESHUBAIOMCS PA3HBIM KOAUYECNEOM
oannos.

Bricokuil ypoBeHb, OlleHKa «5»: MOIXy4eHHOe KojaudecTBO OamioB - oT 90 mo 100% ot
MaKCHUMaJIbHO BO3MOXKHOTO.

[ToBbIIEHHBINA YPOBEHD (OIIEHKA «4»): MOTYyYeHHOE KOJIMYECTBO OayioB — OT 66 10 89%
OT MaKCHMaJIbHO BO3MOYKHOTO.

bazoBblit ypoBeHb (OIleHKA «3»): MoydeHHOe KonuyecTBO 6amioB — ot 50 go 65% ot
MaKCHUMaJIbHO BO3MOXKHOTO.

Huskuit ypoBeHb (OlleHKa «2»): TMONy4eHHOE KojuuecTBO OaminoB meHee 50% ot
MaKCHUMaJIbHO BO3MOXKHOTO.

OyeHnka ycmHbulX 0meemos 00yuaruuxcsa no mamemamuxe.

OTBeT OLIEHUBAETCSI OTMETKOM «5», €ClIN yUEHUK:

e MIOJIHO PAcCKpBLI COEpkKaHKHE MaTepuaia B 00beMe, MPeIyCMOTPEHHOM IPOrpaMMoii U
y4eOHUKOM;

® U3JIOKWJ MaTepuad TPaMOTHBIM SI3BIKOM, TOYHO HCIOJB3ys MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPE/IETICHHOM JIOTUUECKOU MOCIIEeI0BATENbHOCTH;

® IIPABWJIHHO BBITTOTHII PUCYHKH, YEPTEKH, TPa(UKH, COMMYTCTBYIOIINE OTBETY;

® TI0Ka3aJl yMEHUE WUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMU MPUMEpPaMU, IPUMEHSATD €€ B
HOBOU CUTYAalMH MPY BBIIOJIHEHUH NMPAKTHUECKOTO 3aJaHus;

® T[IPOJIEMOHCTPUPOBAJI 3HAHWE TEOPHH PAHEE H3YYCHHBIX COMYTCTBYIOIIMX TEM,
c(OpPMHUPOBAHHOCTH M YCTOWYMBOCTh UCTIONB3YEMBIX MPU OTBETE YMEHHI U HABBIKOB;

® OTBEYAJl CAMOCTOSITENLHO, 0€3 HaBOASIIUX BOPOCOB YUUTEIS,

® BO3MOJKHBI OJTHA — JIB€ HETOYHOCTH TPU OCBEIICHUE BTOPOCTEIICHHBIX BOIPOCOB MJIH B
BBIKJIQJIKaX, KOTOPbIE YUYEHUK JIETKO UCIIPABHUII I1OCJIE 3aMEUYaHUsl yUUTEIIs.

OTBeT OlIeHUBAETCA OTMETKOM «4», ecliu yJOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha
OIIEHKY «5», HO IIPU 3TOM UMEET OJINH U3 HEJAOCTATKOB:

® B W3JI0KEHUH JOMYyIIeHb HeOoiblnue MmpoOesbl, He HMCKA3WBIIEE MATEMaTHUYECKOE
coJlep’KaHue OTBETA;

® JIOMYIIEHbl OJUH — JIBa HEJAOYEeTa MPU OCBEUIEHWU OCHOBHOI'O COJEp>KaHUs OTBETA,
WCITpaBJICHHBIC MTOCTIE 3aMEUaHUs YIUTEIIS,

® JIONMYIIEHBl OIMMOKAa WIM 0oJjiee JBYX HEIOYETOB IMPH OCBEIICHWH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC ITOCIE 3aMEUYaHUsl YUUTEIIS.

OtMeTKa «3» CTaBUTCS B CAEAYIOIIUX CIy4dasix:

® HEIOJIHO PACKPBITO COJIEpKaHWE MaTepHualia (CoAepKaHHe W3II0KEHO (pparMeHTapHO,



HE Bcerja IOCIENoBaTeNbHO), HO  IOKa3aHO oOllee IMOHMMaHue BoOIpoca U
MPOJIEMOHCTPUPOBAHBl YMEHUS, JIOCTATOYHBIE JUJII YCBOGHHUS MPOrPaMMHOrO Marepuana
(ompenenensl «TpeboBaHUAMH K MaTeMaTHMYECKON MOJATOTOBKE OOYYArOIIMXCS» B HACTOALICH
IporpaMMe 1o MaTeMaTHKe);

® UMENNCh 3aTPYAHEHHUS WM JOMYLICHbl OMMOKU B ONpEAEIEHUU MaTeMaTHYeCKOi
TEPMUHOJIOTUH, YEPTEXKaX, BBIKJIAJKAX, HCIPaABICHHBIE IIOCJIE€ HECKOJbKUX HAaBOJSIINX
BOIIPOCOB YUUTEJIS;

® YYEHUK HE CIPABUICS C MPUMEHEHUEM TEOPUU B HOBOW CUTYyallMH MPU BBITOJIHEHUU
MPAKTUYECKOTO 3aJaHMsI, HO BBIMOJIHIII 33IaHUS 0053aTeILHOTO YPOBHS CIOKHOCTH TIO JaHHON
TeMe;

® [IpU JOCTAaTOYHOM 3HAHUM TEOPETHUYECKOTO Marepuaia BbISBIECHA HEIOCTaTOYHAs
c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasK:

® HE PaCKpPHITO OCHOBHOE COJIEpKaHUE YUEOHOT0 MaTepuarna;

e 00HapyKEHO HE3HAHHE yUYEHUKOM Ooubliel wiu Hanbosiee BaXHONW YacTH y4eOHOTO
MaTepuaa;

® JIOMYIIEHbI ONIMOKK B OMpPEAENICHUU MOHSITHH, MPU UCIOJIH30BAHUM MaTEMaTUYECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YepTeKax Uiu rpadukax, B BHIKIAJAKAX, KOTOPbIE HE HCIPABICHBI
MOCJIE HECKOJIbKUX HABOJAIINX BOIIPOCOB YUUTETIS.

OtmeTka «1» cTaBUTCS, €CIH:

YYCHUK 0OHAPYKUJ MOJHOE HE3HAHUE U HETIOHMMAaHHUE U3y4aeMoro y4eOHOro Marepuana
WM HE CMOT OTBETUTH HU Ha OJIMH U3 MMOCTABJIEHHBIX BOMPOCOB M0 U3yYEHHOMY MaTepHaly.
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