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INOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca «BeposiTHOCT U CTaTHUCTHKa»
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApPTa CPEIHETrO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaT€MaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIETCHIIUSIMHA, COCTABIIAIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHSA JIUUYHOCTU O0OYYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M CcTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH st popMuUpoBaHUS Yy OOyHaronIuXcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYECHUSl CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3ydeHum Kypca oOoOramaroTcsi MPEACTaBICHUS YYalluxcs O
METOJaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAaHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEeMaTUYECKUX METOJOB TMO3HAHWA KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHWMW, MOJYyYECHHBIX MPU
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE NMPEACTABICHUNW O CIyYalHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKIYy HUMH Ha BaXKHBIX MPUMEPAX, CHOXKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICJICHbI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «CiydailHble COOBITHUS H
BEpPOSTHOCTHY, «CiydaiiHbIe BEIMUUHBI U 3aKOH OOJIBIITNX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHE TE€OMETPUUYECKOrO0 U
OMHOMUATILHOTO PACHPEICIICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKAa3aTeJIbHBIM U HOPMAJIBbHBIM PaCIIPEICIICHUSIMMU.

Conepxanne nuaNM «CrydaiiHble COOBITHSI W BEPOSTHOCTH»  CIIYXKHUT
OCHOBOW Jy1s1 (DOPMHUPOBAHMSI TIPEJICTABICHUN O PaCHpeeNICHUU BEPOSITHOCTEH
MEXy 3HAYCHUSIMHU CIIYYaWHBIX BEJIUYHMH, a TAaKXKe dTa JIMHHUS HEOOXOIMMa Kak
0aza sl W3ydyeHMs] 3aKOHAa OoJbIIMX uucesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIETO B MPUPOJE U OOIIECTBE H HMMEIOLIEr0 MaTeMaTUYECKYIO



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 MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4aliHble COOBITHS. DJIEMEHTapHBIC
coObITHs (MCXOMbI). BeposTHOCTh ciydaitHOTOo coOBITHS. BinM30cTh 9acTOThI H
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NIEpEceueHue, 00bEIUHEHNE, TPOTUBOIOIOKHBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

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

KomMOunaropHoe npaBuino ymHoxxkenus. I[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 UCTIIBITAHUN bepHyIu.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BepodTrHoctel.  Iuarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OXXUJAHUE, IUCHEPCUs U CTaHAApPTHOE OTKIOHEHWE. lIpumepsl NpuUMeHEeHUs
MaTeMaTU4YECKOr0 OKUIAHUs, B TOM YHUCJIE B 3aJayax U3 IOBCECIHEBHOU >KU3HU.
Matematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHOM BelWyuHbl. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aHbIX BEJIMYMH. MaremMaTuyeckoe OXUAaHue |
JUCTIEPCHUsl TEOMETPUIECKOT0 U OMHOMHUATIBHOIO paclpeaeieHui.

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

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
O HOPMAJILHOM pacCIIpeeICHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIErocsl 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
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM 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, HATHUYECKOrO0  TOBEACHUS,
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, O0OBEKTOB, 3ajad, PEIIEHNM, pACCYXIICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0pOoBOro U 0e€30macHOro o0pasa *HU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

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

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; 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  MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IMOHUMAHHEM BIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)Karomel cpeapl, IUTAaHUPOBAHHS TIOCTYIKOB M OIEGHKH 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 UYeTOBEYSCKON JCATEIBHOCTH, JTaloB ¢
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIWBUTyaJIbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YAIMUSHLIMU OeUCTBUIMU.

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

ba3zoBble JJornueckue aeiicTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKaluy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAOJIOJCHHSIX U YTBEPKIACHUSIX,



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

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

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
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 BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

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

e CaMOCTOSITEJILHO (HOPMYIUPOBATH OOOOIIEHUSI M BHIBOJIBI TI0 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 BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUJOB U (POPM TMIPEACTABICHMUS;

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

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0uenue:



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, KOMMEHTUPOBATh MOJyYEHHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXKUBaTh Pa3U4yMe U CXOJCTBO MO3HIIMIA;, B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTsBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
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; 0000111aTh 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 KayeCTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO PEIICHUs C
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 PE3YJIbTATOB;
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
00CTOATENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX 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 JUATPAMMBI.

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

OmnepupoBaTh NOHATUSAMU: CIIyYaWHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTApPHBIM HMCXO0J]) CIy4allHOTO OIIbITa;
HAXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSITHOCTU COOBITUHA B M3YUYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

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

OmnepupoBaTh MOHATUSIMH: YCIOBHAs BEPOSATHOCTb, HE3aBHUCHUMBIE COOBITHS;
HaxOJWUTb BEPOATHOCTH C IIOMOILIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTO OIIbITA.

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

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEPUS
UCIBITAHUHM, yCleX M HeyJaya,; HaXOAUTb BEPOSATHOCTH COOBITMH B CEpUHU
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH 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 NOHATUEM MATEMATHYECKOTO OXKUIAHUS, TPUBOJIUTH IIPUMEDHI,
KaK MPUMEHSIETCS MaTEeMAaTUYECKOE OXKHUAAHUE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PACIPEICIICHUIO.

WmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTh npeacTaBIeHUE 0 HOPMaIbHOM PacipeacICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITBI M CITy4aliHBIC COOBITHS,
OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubmorexa HOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOAMH
Onepanuu HaJ COOBITUSMHE, CIIOXKEHUE 3 bubnnorexa [HOK
BEPOSATHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHAs BEPOSITHOCTE, ASPEBO
CIIy9aifHOTO (I))HI)ITa do I\I/: ia TTOJTHOM 6 bubmmorexa [JOK
yi - DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI
bu6mmoreka [JOK
4
DTIEMEHTEI KOMOUHATOPHIKH https://m.edsoo.ru/e0b7b0f1
Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LOK
p A https://m.edsoo.ru/e0b7b0f1
CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. bu6mmorexa [IOK
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 5 2 https://m.edsoo.ru/e0b7bOf1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTuyecKoe OKHUIaHUE CIy4aiHOM 4 bubmuorexa [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus U CTaHIapTHOE OTKJIIOHEHUE bubnuorexa [JOK
2 N 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
bu6mmorexa [IOK
3 3axon Gompumx wHCen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE CiydaliHbIE BEITMYHHBI 5 bubnnorexa [HOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
H 2 1
> OPMATBHOE pactpeaenenit https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06o0IIEeHNE U 19 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/5fbc5dcl
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

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 TOHATHSAMH: CpeAHEE apUPMETHYECKOe, MeauaHa,
HauOospllee, HaMMEHbIIEEe 3HAUYEHUE, pa3MaX MacCuBa YHMCIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUSAMU: CIY4YaWHbBI 3KCHOEPUMEHT (OMBIT) U
Clly4aifHOe COOBITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4allHOTO  OMBITa; HAXOAWTh  BEPOSTHOCTH B  ONBITaX C
PaBHOBO3MOXKHBIMH CITyYallHBIMU COOBITHSIMH, HAXOJUTh 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;
MOJIb30BaThCAd  AMarpaMMamMu  OJiiepa ©  GOPMYJIONH  CIOXKEHUSA

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

[TpuMeHsATH> KOMOMHATOPHOE MPABUWIIO YMHOXKEHHUS TIPU PEIICHUH 3a/1a4
OnepupoBarh MOHATHSIMH: UCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEPUS
UCTBITAaHUH, yCIIeX U HeyAaua; HaXOAUTh BEPOATHOCTH COOBITUH B cepUH
HE3aBUCHMBIX HCIBITAaHUM 1O MEPBOrO YyCIeXa, HAXOAWTh BEPOSITHOCTH
cOOBITHI B cepuu HcnbITaHui bepHynnu

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 NOHATHEM MaTEMaTUYECKOIO OXHUAAHUS, HPHUBOIUTH
£ IIpUMEpPBl  TOIO, Kak IPUMEHSETCS MaTeMaTU4YeCKOE  OXHUJAAaHUE
' CIIy4yallHOM BEJIMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OKHUJIAHHUE 10
JTAHHOMY pacHpe/IelIEHUIO
5.3 NmeTs nipeacTaBiieHne 0 3aKOHE OOJIBIINX YHUCENT
5.4 Nmets npeacraBieHne 0 HOPMaIbHOM PACIPENCICHUI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Koxn
6 Teopus BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenue JaHHBIX C @oMolplo Tabmuun u  avarpamm.  Cpenhee
6.1 apupMeTHUecKoe, MeauaHa, HauOosbllee W HaWMEHbIIEEe 3HAYEHUs, pa3Max,
JMCIIEpPCUs M CTaHIapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CayuvaiiHple SKCIEpUMEHTHI (OIBITBI) M CIy4ailHble COOBITHS. OJeMEHTapHbIe
coObITs (MCX0bI). BeposiTHOCTH ciydaliHOTO COOBITHSA. BiHM30CTh YacTOTHI U
6.2 BEPOSATHOCTH cOObITUH. CitydaiiHble OIBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAaPHBIMU
coObITHsIMA.  BeposTHOCTHM ~ COOBITHH B ONBITaX C  PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMH 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 BeposTHOCTH. HezaBucumble coObITHS
6.5 KombOunaropaoe mpasBwio ymHoxeHus. IlepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsauk Ilackans. @opmyna 6uHoma HelotoHa
bunapHblif ciaydaliHeI ONBIT (MCHBITAHME), ycmex M Heyaada. HeszaBucumbie
6.6 ucnelTanusd. Cepusi HE3aBUCHUMBIX HCHOBITaHUH A0 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 CrnyuaitHas BenuuuHa. Pacnipenenenue BeposTHOCTeH. J[MarpaMMa pacrnpenesieHusl.
' [Ipumeps! pacnpesiesieHnid, B TOM YHCIIe TeOMETPUUYECKoe U OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
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
OXHJaHue OWHAPHOW CIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHUE CyMMBI
CIIy4YalHbIX BEIMYMH. MaTemMaTH4ecKoe OKHUJIAHHUE U AMCIEPCHS] T€OMETPUUYECKOTO

¥ 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. 3a1a4uu, IPUBOASIINE K HOpMaIbHOMY pactipenenenuto. [lonarue o

HOpMAaJIbHOM pacrpCaciICHUU




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMOro
TpeOOBaHMS

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

Brnanenne MerogamMu J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3a7ady;
yMeHue (GopMyJIMpOBaTh U ONEPUPOBaTh IMOHATHSAMM: OINpEAEICHUE,
aKCUOMa, TeopeMa, CIEeACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTeJbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKM; MPUMEHATh MX; YMEHHE (OPMYJINPOBATh
o0paTHOE€ M NPOTHUBOIOJIOKHOE YTBEP)KIEHUE, NPHUBOJIUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIb30BAaTh METOJl MAaTeMaTUYeCKON MHIYKLUU;
IIPOBOAMTD JI0KA3aTEIbHBIE PACCYXKIECHUS NPHU PELIECHUU 33]a4, OLEHUBATh
JOTUYECKYI0  NPAaBUIBHOCTb  PACCY)KIEHUH; yMEHHE  OIepUpOBaTh
HOHATUSMHM: MHOXECTBO, IOAMHOXXECTBO, ONEpalMd HaJ MHOXECTBaMU;
YMEHHUE HUCIOJIb30BaTh 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, nepeBo, LUK, rpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTb U
ONMMCHIBATh Tpadbl pPa3IMYHBIMU CIOCOOAaMU; HCMOIb30BaTh TIpadbl Npu
pelIeHnu 3a1au

VYMeHue onepupoBaTh IMOHATUSAMHU: HATYpalbHOE YHUCIO, LEN0E YHUCIIO,
CTENEHb C LIEJIBIM IOKa3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENEHb C
paloHaIbHBIM IOKA3aTelIeM, CTENEHb C JACWCTBUTEIbHBIM IOKAa3aTeNIeM,
jgorapudm 4YHUCIa, CHUHYC, KOCHMHYC M TaHT€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK [0 MOJIYNII0, PalMOHAIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHO’KECTBA HaTypaJbHbIX, LIETbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCET;
YMEHHE HCIIONb30BaTh MPHU3HAKK JEIUMOCTH, HAUMEHbUIMHA OOImuit
JenuTeNs W HauMeHblllee ofmee KparHoe, ainroputM EBkiampa npu
pEIIEHNN 3a/lay; 3HAKOMCTBO C Pa3jIMYHBIMHM IO3ULMOHHBIMH CHCTEMaMU
CUHCIJICHUS; YMEHHE BBINOJIHATH BBIYMCICHUE 3HAUYEHUH U MpeoOpa3oBaHUs
BBIp@KEHUI €O cTemeHsAMU M Jorapupmamu, mpeoOpa3oBaHus ApOOHO-
paloOHaJIbHBIX  BBIPAKEHUN;  yYMEHHE  ONEpUpOBaThb  MOHATUSIMHU:
MOCJIEI0BATENIBHOCTh, apU(pMeTHYecKas MpOrpeccus, TIeoMeTpuyecKast
nporpeccusi, O€CKOHEUHO yObIBarollass TeOMETpHUUecKas IMporpeccus;
YMEHHUE 3aJaBaTh I[OCJIEIOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCJIO0, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCJA, MOJYyJb M  apryMEHT
KOMIUIEKCHOTO  4Hcia,  (opMa  3amUCHM  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETpHYEeCcKass M  anreOpauyeckas); YMETb
IPOU3BOAUTh apU(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMHM YHUCIIAMU;




MPUBOAUTH MPUMEPHI MCMOIB30BaHUSI KOMIUIEKCHBIX YHUCEN; ONEepUpOBATH
NOHATUSAMU:  MaTtpuma 2x2  u  3%3,  onpenenureslb  MaTpUIIbL,
reOMETPUYECKUN CMBICI OMPeNeTUTEeNs

YMeHue onepupoBarbh IOHATUAMM: palUOHAIbHBIE, WPPALMOHAJIBHBIE,
NOKa3aTeJbHbIC, CTENECHHbIC, JOrapU(PMHUECKHE, TPUTOHOMETPHUYECKHUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMbI; YMEHUE OIIEPUPOBATH ITOHATUSMH:
TOKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHME, YPABHEHUE, HEPaBEHCTBO,
CUCTEMAa YPAaBHCHMM M HEPABEHCTB, pPAaBHOCHUJIIBHOCTH YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TNOMOIUBIO Pa3jIMYHBIX NPHUEMOB; pelIaTb YPAaBHEHHs, HEPAaBEHCTBA 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 (PYHKIUMH, OrPAaHMYEHHOCTb (YHKLIHUH, MOHOTOHHOCTb
¢yHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee W HAUMEHbIICe 3HAYCHHS
(GyHKIMK Ha MPOMEXYTKE, HENpepbiBHAS (DYHKIUSA, aCUMIITOTHI Tpaduka
¢yHKIMU, TepBas W BTOpas MPOW3BOJAHAS (YHKIWH, T€OMETPHUYECKUN H
¢u3nyecKuil CMBICI IPOU3BOJHOW, IepBOOOpa3Has, OMNPECIIEHHBIN
UHTErpajl; YMEHHME HaXOIUThb ACUMOTOTHl TIpaduka (GYHKLUUU; yMEHHE
BBIUNCJIATH IPOU3BOIHBIE CYMMBI, IIPOU3BEIEHNUS, YACTHOIO U KOMIIO3ULIUU
GyHKLINH, HAXOUTHh YpaBHEHUE KacaTelbHOH K rpaduKy QyHKIUN; yMEHHE
HaXOJUTh MPOU3BOJHBIE JIEMEHTApHBIX (YHKLIMH; yMEHHUE HCIIOJIb30BaTh
NPOM3BOJIHYIO JUIsL MCCIelOoBaHMUA (DYHKIMI, HAaXOQUTh HaumOOJIbLINE U
HauMEHbIINE 3HAa4eHHUs] (YHKIUN; CTPOUTHh TpauKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUWEM  ammapaTa MaTeMaTHYeCKOro aHauu3a; I[PUMEHSTh
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 MOJEIMPOBAaHUs C MOMOIbI0 auddepeHnantbHbIX
YpaBHEHUNU

YMeHue onepupoBath HMOHATUAMU: rpapuK QyHKIMH, oOpaTHas QyHKIHSA,
KOMIO3UIMS (QYHKUMHA, JHMHEWHas QYHKIMS, KBaapaTHuHas (QYyHKIUS,
pauuoHanmbHass (QYHKLHUSA, CTeneHHas (QYHKIMS, TPUTOHOMETPHUYECKUE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMHU, IOKa3aTelbHas U
jgorapupmuueckass (GyHKIHUU; YMEHHE CTPOUTh TpauKu H3Y4EHHBIX
(byHKIUH, BBITOIHATE NpeoOpazoBaHus IpaduKoB (GYHKIMHA, UCIIOIb30BaTh
rpaduky UIsi U3ydeHus: MPOIECCOB M 3aBUCHMOCTEH, MpU pelIeHnH 3ajad
U3 JIPYTUX y4eOHBIX MPEIMETOBH 3a/ad W3 PEajbHON KHU3HH, BBIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U
rpadpuku QyHKUMHA A7 pelieHHs] ypaBHEHUH, HEpPaBEHCTB U 3ajady C
napameTpamMu; H300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBa
pELICHUI YPaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pematb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLEHTHI, JIOJIM U YacTH, Ha JBUXKEHHE, paboOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJOTH, 3a/ladyil U3 O0JacTU YIpaBICHUS JIMYHBIMU U CEMEHHBIMU
¢buHaHCaAMM); COCTABJIATH BBIPAKEHHUS, ypPAaBHEHUS, HEPAaBEHCTBA M HUX
CHUCTEMBbl MO YCJIOBHMIO 3a/layd, HCCIENOBAaTh IIOJYyYEHHOE pELICHUuE U
OLICHUBATh TPABAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJCIUPOBAThH
peasibHblE CHUTYallMM Ha S3bIKE MaTEMaTHKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA U MX CUCTEMBI 110 YCJIOBHIO 33JauH, UCCIEI0BaTh
NOCTPOCHHBIE ~ MOJIEIM  C  HWCHOJBb30BAaHWMEM  ammapara  anreOpsl,
MHTEPIIPETUPOBATH ITOTYUEHHBIN pe3ynbTaT

YMeHne omepupoBaTh MOHATUSAMHU: CpelHee apudmMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIEe 3HAUCHMsS, pa3Max, JUCIEepPCHUs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHUE H3BJEKaTh, MHTEPIPETUPOBATH
uHPOpPMALKIO, TPEACTABICHHYI0 B TAaOMUIaX, Ha AMarpammax, rpadmukax,
OTPaXKaIOIYI0 CBOMCTBA PEAIBHBIX INPOLIECCOB U SBIICHUMN; NPEACTABIATh
MHPOpPMALMI0O C TOMOLIBIO TalbNMIl M  JAWarpamMM; HCCIelI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TrpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJACTB; rpadUyecKu Hcce0BaTb COBMECTHBIE
HaOJII0IEHNUS C TOMOIIIBIO JIMarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh IMOHATUSAMHU: CIY4YalHBIA ONBIT M CIIydalHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSTHOCTb C MCIIOJIb30BaHMEM TIpaUUecKMX METOJIOB; MPHUMEHSAThH
GopMyNbl CIIOKEHUS M YMHOXEHMsS BepoATHOCTeH, (GopMmylly MOIHOM
BEPOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (AKThl U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepPHUpPOBATh
NOHATUSIMM:  CIy4yailHash BeJIMYMHA, paclpesesieHue BEepOsITHOCTEH,
MaTeMaTUYeCcKoe OXHJaHWue, JUCIEepCUs U CTaHJapTHOE OTKJIOHEHHE
CIy4ailHOM  BeJIMYMHBI, (YHKUMHM  pacrlpeieneHuss U  IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTEJIbHOIO U HOPMAJIBHOTO PaclpeiciiCeHu; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpENCIICHUN s pELICHMs 3a/1ad;
3HAaKOMCTBO C TOHSTHUSAMH: 3aKOH OOJIBIINX YHUCEJ, METOJbl BHIOOPOUYHBIX
UCCIIEIOBaHM; YMEHUE PUBOIUTH MPUMEPHI ITPOSBIECHUS 3aKOHA OOJIBIINX
YyHucesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE OIEepHUpOBaTh
MOHATUSIMM:  COYETAaHUE, I[ePEeCTaHOBKAa, YHCIO COYETaHUH, YHUCIO
nepectaHoBok; OWHOM HblOTOHA; yMmMeHHEe NPUMEHSTh KOMOWHATOPHbBIE
GakTbl W pacCyXIeHUs s pelleHus 3a7ay; OLEHUBAaTh BEPOSITHOCTH
peanbHBIX ~ COOBITHH;  COCTaBIATH  BEPOSITHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MOTYUEHHBIN PE3yNbTaT

YMmenne ONCprUpoOBaATH HOHATUSAMU: TOYKa, mnpsamas, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYHMHA yIJa, IUIOCKUI yroJl, 1BYIPaHHbIN
YIOJI, TPEXTPAHHBIN Yroj, CKPEIIUBAIOIIMECS MPAMbIC, MapaUIeIbHOCTh U
NEPHEHAUKYIIAPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl MEXKIY MPSMBIMU, YIOJl
MEXIY NPSAMON U IIIOCKOCTBIO, YIOJ MEXAY IIIOCKOCTSMHU, PACCTOSHHUE OT
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TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSIHHUE MEXKITY
IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh IPU PEIICHUU 3a/Jad H3YYCHHBIE
(bakThl U TeOpeMbl IJIAHUMETPUHU; YMEHHUE OLICHHUBATH pa3Mepbl OOBHEKTOB
OKPYXKAIoOIIero MHpa; CTPOUTh MAaTeMaTUYECKHE MOJEIH C IOMOUIbIO
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, mnapajuienenumnesa, mnpusMma, nupamuaa, ¢Gurypa U TOBEPXHOCTh
BpallleHus, LWINHAP, KOHYC, mmap, cdepa, miomane cdepsl, IUIOMAIL
MOBEPXHOCTH TNHPAMHJIBI, TPU3MBI, KOHYCa, LWIMHIApPA, 00BEM KyOa,
IPSIMOYTOJIBHOTO  MapajljiesienuIeaa, MNUpaMuabl, PU3MBbl, HIMHAPA,
KOHyca, Ilapa, pa3BEPTKa IMOBEPXHOCTH, CEYEHMs KOHyca U LMIMHAPA,
napajuleJibHble OCH MM OCHOBAaHHUIO, CEUEHUEe Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, MNUIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, M300pa)kKaTh MHOTOTPAHHUKH, (DUTYpPBl U TIOBEPXHOCTH
BpalEHUs, UX CEUYEHHUs], B TOM UYUCIE C MOMOILIBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE NPHUMEHSTHh CBOMCTBA T€OMETPUYECKUX (DUTYp, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpeaeaeHus] u3y4aeMbiXx (UTYp, BBIIBUTaTh TMIIOTE3HI O
CBOWCTBAX M MpPHU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBATHUIH
ONpoBepraTh MX; YMEHHE NPOBOJAUTH KIACCHPHUKAIMIO (GUTYp TI0
pa3IMyYHBIM [PU3HAKaM, BBIINOJHATh HEOOXOAMMBIE JOMOJIHUTEIbHBIC
MOCTPOCHHUS
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YMeHue onepupoBaTh MOHATUSMHU: JBUXKEHHWE 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, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHUS MpPU
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, IUIOIIaab, O0BEM, MIIOMAAb MOBEPXHOCTH), HCIONB3Ys H3y4CHHBIC
(I)OpMy.]'IBI N MCTOABI, B TOM 4YHCJIC: IIJIOIAaAb ITOBCPXHOCTH IHPAMHIEBI,
NpU3MBI, KOHYyCa, IWJIHWHIpa, IUlomanas chepbl; 00BEM  KyOa,
NpAMOYTOJIBHOI'O IapajuiCCiuieaa, MnupaMuabl, MIpPpU3MbI, LTUIWHApPA,
KOHYCa, I1apa; yMeHUEe HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBarh MOHATHSAMHU: NPSAMOYTOJbHAsE CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAWMHATBHI TOYKH, KOOPJIMHATBI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIIO, Pa3IoKEHHWe BeKkTopa 1o 0a3ucy,
CKaJISIPHOE TPOM3BEACHUE, BEKTOPHOE NPOU3BEACHUE, YIOJd MEKIY
BEKTOpPaMH; YMEHUE HCIOJIb30BATh BEKTOPHBIN U KOOPJAUHATHBIN METOH JJIst
pellIeHrs TEOMETPUUYECKUX 3a7a4 U 331a4 APYTUX YIeOHBIX IPEIMETOB
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YMeHue BeIOMpaTh MOAXOMSIINN METO JIJIS PEIICHHs 3aJ1aui; TOHUMaHNe




3HAUMMOCTH MAaTEMATHKH B W3YYCHHH TMPHUPOAHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJIGHWH; YMEHHE pAaclo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MAaTEMATUYECKUX
OTKPBITUIA POCCUICKON 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 HaATypajdbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ nenbiM nokaszareneM. CTeneHb ¢ palMOHAIbHBIM IMokKa3zareneM. 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 1poOHO-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 JIoTapu(pMUIECKHe HEPAaBEHCTBA
2.8  Tpuronomerpuyeckue HEpaBeHCTBA
2.9  CucteMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  YpaBHeHus, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11  Martpura cucTeMbl JIUHEHHBIX ypaBHeHUH. ONpeaenuTess 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

Crenennas QyHKIHS C HaTypaJbHBIM U LIeJbIM Noka3zareneMm. EE€ cBoiicTBau rpaduk.

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 GyHKIMNA. CBOKCTBA (DYHKIIHMH, HEITPEPHIBHBIX
' Ha OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs [IOCIEA0BATEILHOCTEH
3.8 Apudmerndeckas u reoMmerpuueckas rnporpeccuu. @opmysa cI0KHBIX IPOLEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1  IlpousBoanas pynkuuu. [IpouszBogHbIe 21eMEeHTapHBIX QYHKIIUT
[IpumeneHre mNPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxiaeHue HamOONbIIEr0 M HAMMEHbBILEro 3HadeHHs] (YHKIUU Ha
OTpe3Ke
4.3  IlepBooOpasnas. MuTerpan
5 MHoskecTBa U JIOTUKA
5.1 = MHoxecTBO, onepaluu HajJ MHOKecTBaMH. [{narpammsl Ditniepa — 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 YYEHUKA

Marematuka. BepositHocTh 1 ctatuka: 10-11 kimaccel: 6a30BbIi 1 yriTyOJIeHHbBIN

ypoBHH. E.A. bynumosuy, B.A. BynsiueB. Mocksa, "[Ipocsemienue"

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Teopus BepositHocTer 10 kiacc. 3agaun u KOHTpoJibHBIE padoThl. / Y Beicorkuii

https://ptlab.mccme.ru/vertical

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/02.4/10

https://lesson.academy-content.myschool.edu.ru/02.4/11
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