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HHOACHUTEJBbHASA 3AIIMCKA

Pabouas nporpamma 1o BeposSTHOCTU U CTATUCTUKE pa3paboTaHa HAa OCHOBE:

— depgepabHOTO TOCYIAPCTBEHHOI'O 00pa30BaTENBHOTO CTAaHAAPTa CPEIHEro OO0IIero
o0pa3oBaHus, YTBEPKICHHOTO TpukazoM MuHoOpHayku Poccum ot 17.05.2012 Ne 413
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— @enepaibHON  00pa30BATENBHOM MPOTPAMMBI  CpelHEro  odmero obpa3oBaHUS,
YTBEP)KICHHOW mnpukazoM MunnpocBemenuss Poccum ot 18.05.2023r. Ne 371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— Tlonoxenuss «O paboyeil mporpamMme ydeOHOTO MpeaAMeTa, Kypca TrocyIapCTBEHHOTO

OrokeTHOrO 001Ie00pa3oBaTenbHOrO yupexkaeHus el Ne 373 MockoBCcKoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM TUIICI»

Hacrosimass  pabGovast mporpamMma  SBJISIETCS  COCTaBHOM  4YacThlO  OCHOBHOM
o0Opa3oBaTenbHOl mporpamMmbsl cpenHero oobmero ooOpazoBanus ['BOY  mumeit Ne 373
MockoBckoro paitona Cankt-IlerepOypra (coaepkaTenbHbIid pa3zen).

Pabouas nmporpamma yue6HOro Kypca «BeposTHOCTh U CTaTUCTHKa» 0a30BOr0 YpOBHS s
oOyuaromuxcst 10 —11 kiaccoB pa3paboraHa ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUU,
NPEIbABISIEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, M TPATUIMKA POCCHHCKOTO OOpa30OBaHMS.
Peanuzanuss  mporpaMmbl  oOecrieuyMBaeT  OBJIAZICHHE  KJIIOYEBBIMH  KOMIIETEHLHMSMH,
COCTaBJIIOLIMMHM OCHOBY JUISI CaMOpa3BUTHUSL M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
061H€Ky,HI)TypHOFO, JIMYHOCTHOT'O M MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yqa}01u1/1xcsi.

VY4eOHbIil kKypc «BeposiITHOCTh U CTaTUCTUKa» 0a30BOr0 YPOBHS SABIISETCS MPOJIOJIKEHUEM
U Ppa3BUTHEM OJHOMMEHHOrO Yy4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOHM Imikousbl. Kypc
npeHa3HayeH A (OpMHUPOBAHUS Y OOYYArOIUXCSl CTATUCTUYECKOM KYJIbTYpbl U MOHMMaHUS
pOJIM TEOPUM BEPOATHOCTEHM KAK MAaTEMaTU4YeCKOI0 MHCTPYMEHTA I M3Y4YEHHUs CIy4alHBIX
coOBbITHI, BE€IMYMH U mpoueccoB. [lpu wu3yyeHHMM Kypca o0OoramarTcs MpeAcTaBIeHUs
y4alluxcst 0 METO/IaX UCCIEeI0BaHU U3MEHUMBOIO MHpA, Pa3BUBAETCS MOHUMaHUE 3HAYMMOCTHU
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUSI.

ConepxkaHue Kypca HampaBJIeHO Ha 3aKpeIryieHWe 3HaHWH, MOJNyYSHHBIX MPH H3YYCHUH
Kypca OCHOBHOW IIKOJBI M Ha pa3BUTHE INPEACTaBICHUH O CIy4alHbIX BEIUYMHAX U
B3aMMOCBS35IX MEXJy HHUMH Ha BaXHBIX MpPHUMEpPAxX, CIOXKETbl KOTOPBIX MOYEPHHYTHI M3
OKPY’KaIOIIero MHUpa.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIENISIMH B CTPYKType y4ueOHOro kypca «BeposTHOCcTh 1
CTaTUCTHKA» CpeIHEeH IIKOoJbl Ha 0a30BOM YpPOBHE BBIJENEHBI CIEIYIOIIUE OCHOBHBIE
conepxarenbHble TUHUU: «ClydaiiHble COOBITHSI M BEpOSATHOCTH», «Ciy4aifHble BETHMYMHBI U
3aKOH OOJIBIINX YHCET.

BaxHyro YacTp Kypca 3aHUMaeT U3YYCHHE TE€OMETPUYECKOTO W OWHOMHAIBLHOTO
pacripesieieHuii M 3HAaKOMCTBO C HUX HENPEephIBHBIMU AaHAJIOraMH — II0Ka3aTelbHbIM U
HOPMAJIBHBIM PACIpPEICICHUIMU.

Conepxxanne ymHUM «Cry4aifHble COOBITHSI M BEPOSTHOCTH» CIY)KUT OCHOBOM JIJIst
(GopMHpOBaHUs NPEJCTABICHUNH O paclpelielieHUH BEpOSTHOCTEH MEXIYy 3HAa4eHUSIMU
CJIlydaliHBIX BEJIMYMH, a TAK)KE 3Ta JIMHUS HeoOXoauMa Kak 0a3a JJIs M3y4eHUs 3aKoHa OOJIBIINX
yucen — (QyHIAMEHTAJIbHOTO 3aKOHA, JEHCTBYIOIIETO B NMPHUPOJAE M OOIIECTBE M HMEIOILETro
MaTemaruueckyro  (Gopmanuzanuto. Cam  3akoH  OONBIIMX  YHCEN  Tpearaetcs B
03HAKOMUTENIbHON ()OpME ¢ MUHUMAJIBHBIM HUCIIOIb30BAHUEM MAaTEMATHYECKOT0 (opMaIn3Ma.



Tembl, CBsI3aHHBIE C HENPEPHIBHBIMU CITyYallHBIMU BEIMYMHAMH, aKIIEHTUPYIOT BHUMAaHUE
MIKOJHHUKOB HA OMHCAHWM M M3YYECHUH CIyYalHBIX SIBICHUHA C TOMOUIbIO HEMPEPHIBHBIX
¢ynkmii. OCHOBHOE BHUMAaHUE YAEISIETCS OKAa3aTeIbHOMY U HOPMAJIbHOMY PaclpeaeIeHusIM,
Opyd  ATOM MPEAINOJNIAraeTCs O3HAKOMUTEIBbHOE H3Y4YeHHEe Marepuana 0e3 J10Ka3aTeslbCTB
IpUMEHSEMBIX (DaKTOB.

Ha wusydenue yueOGHOro Kkypca «BeposTHOCTP M cTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOJUTCS | Yac B HEJEIIO B TEUEHHE KAXKJO0Tr0 roja 00y4eHusi, Bcero 68 y4eOHBIX 4acoB.

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI JIJIAA YUEHUKA

e Marematuka. BepositHocTh 1 ctatucTuka: 10 kitacc: 6a30Bbli U yriyOaEHHBIA YPOBHHU:
yuebHoe ocobue/ E. A. bynumosuu, B. A. BynsrueB. — Mocksa: [IpocBemienue.

e Marematuka. BepositHocTh U cTatucTuKa: 11 kitacc: 6a30Bbli U yriyOaEHHBINA YPOBHHU:
yuebHoe mocobue/ E. A. bynumosuy, B. A. BynsrueB. — Mocksa: [IpocBemienue.

COJEPKAHUE OBYYEHUA
10 KJIACC

[IpencraBieHrne AaHHBIX C MOMOMIbIO TaOuui U auarpamm. CpenHee apuMETHUYECKOE,
MeauaHa, HauOoJiblllee W HAaUMEHbIIEe 3HAYEHUs, pa3Max, JAMCIEePCUs U CTaHJapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB.

CrnyyaliHple 3KCHEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTApHbIE COOBITHS
(ucxozpl). BeposiTHOCTH ciydaiiHOTO COOBITHS. BIM30CTH 4acTOTBI M BEPOSTHOCTU COOBITHH.
CrnydvaiiHbple OIBITHI C pABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposTHOoCcTH cOOBITHI
B OINBITAaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Omnepanyu Haj COOBITHAMHU: TNEepecedeHue, 0ObeAUHEHUE, POTUBOIMOJIOKHBIE COOBITHUS.
Huarpammsl Diinepa. @opmyra cloKeHUs: BEPOATHOCTEH.

VYciioBHas BEPOATHOCTb. Y MHOKEHHUE BEPOSITHOCTEN. JlepeBO CIIyd4alHOTO 3KCIIEPUMEHTA.
®opmyna noaHoH BepoaTHOCTH. HezaBucumbie cOOBITHS.

Komb6unaropnoe npasmio ymHoxeHus. [lepectaHoBku u Qaxtopuan. Yucino codeTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

BunapHblif ciydaiiHblil ONBIT (MCHIBITAHKE), yCIleX U Heynada. He3aBucHMble UCTIBITAHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmnexa. Cepust HE3aBUCHUMBIX HCIBITAHUI
bepnymn.

CnyuaiiHas BenuuuHa. PacrnpeneneHue BeposATHOCTeH. J[luarpamMma pacrpeneneHus.
[Tpumeps! pacnpesesnieHuit, B TOM YHCiIe, TEOMETPHUUECKOe M OMHOMHAIIBHOE.

11 KJIACC
UucioBble XapakTEPUCTUKU  CIyYalHBIX BEJIIMYMH: MaTeMaTH4YEeCKOE OKHUJIaHUE,
JUCIIEPCHUSl U CTAHAAPTHOE OTKJIOHEHHE. [IpruMephbl mpuMeHeHrs MaTeMaTHYECKOTO 0XKUIaHMs, B
TOM 4YHCIIE B 3ajJadyaX U3 TIOBCETHEBHOW KW3HU. MareMaTH4ecKoe OXUJaHHe OWHApHOU
CIIy4yalHOM BeIWYMHBL. MaremMarnudeckoe OXXKUIAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
Marematuueckoe 0XKHIaHHE U TUCIIEPCUS TEOMETPUUECKOTO M OMHOMHAIILHOTO pacipeIeIeHUN.
3aKkoH OOJIBIIMX YKCENI M €r0 POJib B HayKe, MPUPOJie U o0mecTBe. BEIOOPOUHBIN METO
HUCCIIENOBAHUMN.



IIpumepsl HENPEPBIBHBIX CIy4YalHbIX BENWUYMH. [IOHATHE O INIOTHOCTH pACHpECIICHUS.
3ajaud, MNpPUBOJAALIME K HOPMalbHOMY pacnpenesneHuto. [loHsTue o0 HopMalibHOM
pacnpeneneHuu.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YVUYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTUKA» (FA30BBI YPOBEHbB) HA YPOBHE CPEJTHEI'O OBIIET'O
OBPA30OBAHUIAA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl yueOHOTro Kypca «BeposiTHOCTD u
CTaTUCTUKA» XAPAKTEPU3YHOTCH:

I'paxxnanckoe BocniuTanue:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3MLMM OO0y4aromlerocss Kak akTUBHOIO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOTO OOIIECTBA, MPEJICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUM, MpOIEAyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATh C COLIMATbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U HAa3HAYCHHUCM.

IIaTpuoTnyeckoe BociMTAHME:

c(OpMUPOBAHHOCTBHIO POCCUICKON IPaXKTAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSLIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
JTOCTHKCHHUH B APYTUX HAyKaX, TEXHOJIOTHUAX, CPepax YKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pocCHIiCKOro Hapoaa; CcGOpPMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTHKEHUN HayKW U JEATEJbHOCTHIO YUYEHOT0; OCO3HAHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOUYas JCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCy IECHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYEeCKHe 3HAaHWUA B HMHTEpecax
3I0pOBOr0 M Oe3omacHOro obpasza H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MIPHU 3aHATUAX CIIOPTUBHO-03A0POBHTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPA3IUYHBIM
chepam podhecCHOHATFHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpILATh OCO3HAHHBIN BHIOOp Oyaymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
PELICHUH PAKTUYECKUX 33]]a4 MAaTeMaTHYEeCKON HapaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, IMOHUMAHHEM BIUSHUS COLHUAIbHO-
SKOHOMHYECKHMX IPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUEM



r100aNbHOTO ~ XapakTepa SKOJIOTMYECKMX MpoOjieM; OpHEHTalued Ha  IpUMEHEHHE
MaTeMaTHUECKUX 3HAHWUHN Ui PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMI AJIs1 OKPYKAIOILEH CPELIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAyKH Kak chepbl
YEJIOBEYECKOU JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA W 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBISATh IPOCKTHYDO M  HCCIEINOBATEIbCKYI JEATENbHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ylbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTo Kypca «BeposaTHOCTh u
CTaTUCTHKA»  XapaKTEPU3YIOTCS  OBIIAZCHUEM  YHUBEPCAIbHBIMH  HO3HABAMEIbHbIMU
OelicmeusmMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUIMU,  YHUBEPCATbHLIMU
pe2yIamuUGHbIMU OeUCMBUIMU.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIHUPOBATH OMpEAENCHUsI TMOHATHH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAN3a;

® BOCIPHUHHUMATH, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIBIATH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUUS B haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IPEIarath KPUTECPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOIBL;

e BBIOMpATH CHoco0 perieHus y4eOHOUW 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIONpaTh HanOoJee TOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObBeKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



e camocCTOATEeNbHO (opmyaupoBaTh OOOOIIEHHS W  BBIBOJABI 1O  pe3yjibTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® [IPOrHO3UPOBATh BO3ZMOKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIBUTATh IPEIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e BBUIBIIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsI OTBETa HA BOMPOC U
JUIs PEeLIeHUs 3aiau;

e BpIOMpaTh HHYOPMAIMIO W3 HWCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATH €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAJEKHOCTh HMHMOPMALUU 10 CAMOCTOSTEIbHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvhvle KOMMYyHUKaAmMueHbwle Oeticmsus, 06ecneuusarom c@hopmuposanHoCmsy

COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Oo0wmenne:

e BOCIPUHHUMATH U (OPMYIHPOBATH CYKJIECHHUS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOI TOYKY 3pEHUS B YCTHBIX HU
IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
MIOJIY4EHHBIA pe3yibTaT;

e B Xoje 0OCYXKIEeHHsI 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY O0CYKJaeMON TEMBbI, IPOOJIEMBI,
pemaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIEHHbIE HAa TOUCK pPELIEHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHMAaJIOra,
0oOHapy>KUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3yJbTaThl PEIUIEHUS 3a7add, YKCIIEPUMEHTa, UCCIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3aJad Ipe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTtBo:

® [IOHMMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIUBUIYalTbHOW pabOTHI
OpU pelIeHuH Y4YeOHBbIX 3a/Jady, MNPUHUMATh Ieb COBMECTHOM JeATEeNbHOCTH,
IUIAHUPOBAaTh OPraHM3allMI0 COBMECTHOM paboThl, pachpenensTb BHABI padoT,
JIOTOBApUBATHCSI, OOCYXKJaTh TpOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacThb pabOThl M KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
MPOIYKT MO KPUTEPHAM, CHOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeusi, odecneuugaiom opmMuposanue CMviCi08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:

COCTaBJIATh IUIAH, aIFOPUTM pEIIeHHs 3aJadyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOI MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJAJEThb HAaBbIKAMM I[I03HABATENBbHON pE(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA IIPOLECCa W PE3yJbTaTa PELICHHUs MaTeMaTU4eCKOn
3a/1a4y;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOI'YT BO3HMKHYThH IIPH PELICHUM 3a7aud, BHOCUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSCHATH TNPHUYUHBI
JOCTMDKEHUSI WJIM HEIOCTUXKEHUs pPe3ylbTaTOB JAEATEIbHOCTH, HAXOOUTh OIINOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca o0yyaronuiicss Hay4uTCs:

YUTaTh U CTPOUTH TAOJIULIBI U IUATPAMMBI;

OllepUpOBaTh  IMOHATUSAMHU: CpeAHee apudmMeThyeckoe, MeauWaHa, HauOoJblIee,
HauMEHbIIIEe 3HaYCHHE, pa3Max MacCHUBa YHCIOBBIX JIaHHBIX;

ONEpPHUPOBATh IMOHATUSAMH: CIyYallHBIH SKCHEPUMEHT (OMBIT) W CilydailHOe cOOBITHE,
3JIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIN MCXO0J1) CIYyYalHOrO OIBITA; HAXOAUTh BEPOSITHOCTU B
OTBITaX C PABHOBO3MOXKHBIMH CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATH BEPOATHOCTH
COOBITUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEPUMEHTAX;

HaXoauTh U (HOPMYyIUPOBaTh COOBITHS: IepeceyeHre U 00beIUHEHNE JaHHbIX COOBITHH,
COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; MOJB30BAThCA JUarpaMMamMu Oiinepa u
bopMyII0ii cl10KeHusI BEpOATHOCTEH MPH PEIICHNH 33/]a4;

ONEepUpPOBaTh MOHATHUSMU: YCIIOBHAs BEPOSTHOCTb, HE3aBHCHUMBIE COOBITHS; HaXOAWUTh
BEPOATHOCTH C OMOUIBIO TIPAaBUJIa YMHOKEHUS, C IIOMOILBIO JIepeBa CIy4allHOTO OIIBITA;

OPUMEHATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TP PEIICHUH 3a]1a4;

ONEpUpPOBATh MOHSTUSIMM: MCIBITAHWE, HE3aBUCHUMBIE HCIIBITAHUS, CEpHsl MCIIBITAaHWM,
yclex W HeyJada; HaxOJIUTh BEPOATHOCTU COOBITHII B CEpUU HE3aBUCHUMBIX HCHBITAHUU 0
NEPBOTO yclexa; HaXOAUTh BEPOSITHOCTU COOBITHI B cepuu UcTbITaHui bepryiny;

OIEpUpPOBaTh MOHATHSAMM: CllydaiiHas BEIWYMHA, pPAclpeAciieHUE BEPOSATHOCTEH,
Juarpamma pacipesieneHus..

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CpPaBHMBAaTh BEPOSTHOCTH 3HAYEHWM CIy4yailHOW BEIMYMHBI 10 PACIPENCIICHUIO WM C
MIOMOUIBIO AUArPaMM;

OIEepUpOBaTh TMOHSITHEM MAaTEMaTHUYECKOro OKUIAHMs; NPUBOAUTH MPUMEPHI, Kak
MPUMEHSIETC MaTeMaTHYeCKOe OXHJaHWE CIy4alHON BEJIMYMHBI HaXOAWTh MaTeMaTHYecKOe
O’KHMJaHUE T10 TaHHOMY PAaCIpENEICHHIO;

UMETb MPEJCTABICHNUE O 3aKOHE OOJIBIINX YHCENT;

MMETH MPEJCTABIEHNE O HOPMaJIbHOM Paclpee/ICHUN.

HHEPEYEHBb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM
MMPOBEPSEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OGPA3BOBAHUA U
SJIEMEHTOB COAEPKAHUS 110 MATEMATHKE

B ¢denepanbHbIX W pETrHOHANBHBIX NPOIEAYypax OLEHKH KadecTBa 0Opa3oBaHUS
UCIIONB3yeTCsl MepeyeHb (KOoAM(UKATOP) paclpelesieHHbIX IO KJaccaM MPOBEPSIEMbIX
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHON MPOTPaMMBI CPETHETO



001ero 00pa3oBaHus U AIEMEHTOB COJIEP)KaHUS TI0 MAaTEMaTHKE.

IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM

o0pa3zoBartenbHO# nporpammsl (10 kiaacc)

Kon [IpoBepsiemble IPEAMETHBIE PE3YIIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3oBaHus
pe3yJibrara
1 Yucia 1 BBIYUCIICHUS
11 OnepupoBarh MOHATHSIMH: pPAIOHATBHOE U JICHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAS APOOb, TPOLIEHTHI
19 BemonHATe  apudMeTHUYCCKUE — Omepaldd ¢ PAlHOHAIBHBIMH |
' JEHCTBUTENbHBIMH YUCIaMU
13 BoimonuATe  npuOMMKEHHbIE — BBIYMCICHHS,  HCHOJb3ys  IMpaBuia
' OKPYTJICHUS, IeIaTh MPUKUIKY H OIICHKY PE3yJIbTaTa BRIYUCICHUN
OmnepupoBarh MOHATHAME: CTENEHb C ILEJIBIM TOKa3aTeJieM, CTaHIapTHAs
14 dbopMa 3amucu JIEHCTBUTENBHOTO YHCIa, KOPEHb HATYpaJbHOW CTEINEHU;
WCIIOJIb30BaTh MOJIXOAIIYI0 (OPMY 3aIHCH JACHCTBUTEIBHBIX YUCEN IS
pelIeHUs MTPAKTUYECKHX 33124 U PECTABICHUS JaHHBIX
OnepupoBarh MOHSATUSIMHU: CHUHYC, KOCHHYC U TaHT€HC MPOU3BOJIHHOTO
15 yIJjia; WCIMOJIb30BaTh 3alliCh IPOM3BOJIBHOTO yIJIa depe3 OOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHHs U HEPABEHCTBA
OnepupoBarh MOHATUSMHU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEIOE,
2.1 paroHaIbHOE, UppaIMoHaIbHOe ypaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHHE
29 BrITONTHATE TTpeoOpa3oBaHus TPUTOHOMETPHUSCKUAX BBIPAKCHHUHA M PEIIaTh
' TPUTOHOMETPHUYECKUE YPAaBHEHUS
BeimonHATe mpeoOpa3oBaHusl MENbIX, PAIMOHAIBHBIX M HpPPaIHOHATBHBIX
2.3 BBIDOKCHUH W peliatb OCHOBHBIC THITBI IIENBIX, PAllMOHAIBHBIX U
WppallMOHATILHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMeHsSITh ypaBHEHHS M HEPAaBEHCTBA JUIS PEHICHUS MaTeMaTHYeCKUX
' 3a/1a4 W 3aJ]1a4 U3 Pa3aIudHbIX 00JacTel HAyKH M peabHOMN )KU3HH
MonenupoBaTh peajdbHBIC CUTYyalldd Ha S3bIKE alreOpbl, COCTABIIATH
2.5 BBIPKEHUS, YPABHEHUS, HEPABEHCTBA 10 YCJOBHIO 3a/1ayM, UCCIEI0BATh
MIOCTPOECHHBIE MOJIEJIU C HCIOIb30BAaHUEM allliapara aiareopbl
3 OyHK1IMU U Tpaduku
OmnepupoBarh NOHATHAMU: (DYHKIIHS, CTIOCOOBI 3aaHus (QYHKIIMH, 00JIacTh
3.1 OTIpeNIeIeHUs W MHOXKECTBO 3HAueHW (yHKUWHU, Tpapuk QyHKIHUH,

B3aUMHO oOpaTHbIC (PYHKITUN




OnepupoBarh MOHATHSIMH: YETHOCTh M HEYETHOCTb (YHKIUH, HYIU

3.2
(YHKIIUY, MPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Hcnonp3oBate rpaduku GyHKIMHA U1 pelieHns ypaBHEHUN
34 Crpouth W uuTaTh TpaduKu JUHEHHOW (QYHKIMH, KBaJIPATUIHOU
' (GyHKINH, CTENEHHON (PYHKIINH C IIeTTBIM TIOKa3aTeieM
Hcnonb3oBare rpaduku QyHKOHMA ISl HCCIEAOBAaHUS MPOILECCOB H
35 3aBUCHUMOCTEH MpU pElIeHUH 3aJad U3 JAPYruX y4eOHBIX HPEIMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (QOpPMyJaMH  3aBHCHUMOCTH  MEXIY
BEJTMYMHAMU
4 Hayana matematuueckoro ananusa
41 OnepupoBarh MOHATUSIMH: MOCIEAOBATEIBHOCTh, apupMeTHUeCcKas U
' reOMETPHYECKasi IIPOTPECCHH
OmnepupoBaTh NOHATHAMH: OECKOHEUHO YOBIBaIOIIas T'€OMETPHUYECKas
4.2 mporpeccusi, CyMMa  OECKOHEYHO  YOBbIBalOIIEH  T€OMETPUUYECKOM
porpeccuu
4.3 3asaBaTh MOCIIEIOBATEILHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb3oBarh CBOMCTBA MOCIENOBATENIBHOCTEW W MPOTPECCUR IS
' pelIeHUs peabHbIX 3a7a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHITHSIMHU: MHOKECTBO, OTIEPAIIMH HAa/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr il ONHCaHHSA
5.2 peaNbHBIX MPOLIECCOB U SIBICHUMN, TIPU PEIICHUH 3a7a4 U3 IPYTHX YUeOHBIX
MPEIMETOB
53 OnepupoBarh  TMOHATHAMHU:  ONpEAETCHHE, TEOpeMa,  CIEJCTBHE,
' JI0Ka3aTeIbCTBO
6 Teopust BeposSTHOCTEH M CTATUCTHKA
6.1 UuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBI
6.2 OnepupoBaTh MOHATHUSAMH: CpeqHee  apudMeTHUecKoe, MeIuaHa,
' HauOoJbIIIee, HANMEHbIIIeE 3HAYCHHE, pa3MaX MAaCCHBA YHCIOBBIX JaHHBIX
OnepupoBarh MOHITHSIMH: CITYYalHBIN dKCTIEPUMEHT (OTBIT) U CIy4aiiHoe
cOOBITHE, 3JIEMEHTApHOE COOBITHE (BJIEMEHTAapHBI MCXO0J) CIy4yailHOro
6.3 OTbITa; HAXOIUTh BEPOATHOCTH B ONBITaX C PaBHOBO3MOXXHBIMU
CIIy4aiHBIMHU COOBITHSIMH, HAXOAUTh M CPABHUBATh BEPOSATHOCTH COOBITUIN
B M3YYCHHBIX CITYYalHBIX SKCIIEPUMEHTAX
Haxomaute M QopmynupoBaTh COOBITHSA: IEepeceYeHue M OOBeAUHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JTaHHOMY COOBITHIO;

MONIb30BaThCs  JMarpaMmMamMu  OJiiepa ¥ GOPMYNIOH  CIOXKEHHS
BEPOATHOCTEW IIPU PELICHUH 3314




OnepupoBarh MOHATHSIMH:  YCIOBHAs  BEpPOSITHOCTh, HE3aBUCHUMBIE

6.5 COOBITHSI, HAXOJUTh BEPOSTHOCTU C TIOMOINBIO TMpaBWIA YMHOXCHHS, C
MTOMOIIBIO JiepeBa CIY4aifiHOTO OTIbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBarh MOHATHSAMH: HCIBITAHUE, HE3aBUCUMBIC WCIBITAHUS, CEpUs
6.7 UCIBITaHUH, yClleX M Heylayda; HaXOJIUTh BEPOATHOCTH COOBITUN B CEpPUU
' HE3aBHCHMBIX HCIBITAHUNA JI0 TIEPBOTO yCIieXa, HAXOIUTh BEPOSATHOCTH
cOOBITHH B CepUU UCTIBITaHUHN bepHyum
6.8 OnepupoBarh MOHATHSAMM: CilydailHass BETUMYMHA, pacHpeeieHHe
' BEPOSTHOCTEN, Uarpamma pacipeeeHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU H CIICJCTBUS M3 HHUX MPU PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBaTh TMOHATUSAMHU: MAPAJICIBHOCTh W NEPIEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
74 KnaccuduimpoBath B3auMHOE pacIioIOKEHUE TPSMBIX W IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATHUSMH: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO YIJIA,
7.5 pedpo IBYrpaHHOTO yTiia, IMHEHHBIM YroJl IBYTPaHHOTO yriia, rpaJycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBarh TOHATHUSMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIIBIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPaBUIIHLHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (MUpaMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Tapajieenunen, Kyo)
KnaccupumupoBare  MHOTOTpAaHHUKH, BBIOMpas  OCHOBaHUS  JUIA
7.8 KiaccupUKau (BBITYKIIbIC U HEBBIMYKIIBIE MHOTOIPAaHHUKHU, TPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIC 1 HAKJIOHHBIE IIPU3MBI, TAPAJIICIICTTATICIB)
7.9 OnepupoBarh MOHATHAMH: CEKYIas MIIOCKOCTh, CEYCHHE MHOTOTPAaHHHKOB
710 OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEYSHU MHOTOTPAHHUKOB, HCITOJIB3YS
' METOJ, CJIEI0B
Ctpouth ce4YeHHs] MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIOJHATD
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJ] CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXKACHHE T€OMETPUUYECKUX BEIMUYMH MO 0Opasiam
WIM aIrOpUTMaM, MPUMEHsSS W3BECTHBIC AHATUTUYECKHE METOABl TPH
7.12 pEelIeHWH CTaHJapTHBIX MaTEeMaTHYeCKUX 3aJady Ha  BbIUYMCICHHE

pacCTOSTHUM MEXAY IBYMs TOYKaMH, OT TOYKM 1O IPSIMOM, OT TOYKHU JI0
IIJIOCKOCTH, MEXKY CKPEIMBAIOLIUMHUCS NPIMBIMUA




7.13

Pemare 3amaun Ha HaXOXJIEHUE T'€OMETPUUECKUX BEJIMYMH IO 0Opasnam
WY aIrOpuTMaM, IIPUMEHSAS W3BECTHBIC AHAIUTUYECKUE METOIbl IIPH
pelICHUU CTaHJApPTHBIX MAaTeMaTHYECKUX 3aJady Ha BBIYUCIICHHE YIJIOB
MEXIy CKPEIIMBAIOIIMMHUCA NPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTHIO,
MEXIY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

7.14

Beruucnsate 00beMBI W IUIOMIAJAM  TTOBEPXHOCTEH MHOTOIPAaHHHUKOB
(mpusma, nupamuia) ¢ IpUMEHEHUEM (HOPMYII, BBIYUCIATH COOTHOIICHUS
MEXKTY TUIOIIAISIMH MMOBEPXHOCTEM, o0beMaMHu MOJOOHBIX
MHOT'OTPaHHUKOB

7.15

OnepupoBarh NOHSTUSAMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI

7.16

W3BnekaTh, mpeoOpa3oBBIBATb W HMHTEPIPETUPOBATH WHGOPMALHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEACTABICHHYIO Ha
YepTeKax U pUCYHKax

7.17

[IpumensTh reomerpuueckue (GaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANONAralolliuX HECKOIBbKO IIAaroB PELIEHUs, €CIU YCIOBHS
MIPUMEHEHUS 3aJ1aHbl B IBHOU (opMe

7.18

[IpuMeHATH mHpoCTEMIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

7.19

HpI/IBOI[I/ITL MMPpUMEPBI MATECMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac u
JKU3HH, paCliIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

7.20

[IpuMeHATH MOTyYEHHBIE 3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATH pEabHbIC
CUTYyallMU U IPUMEHATH U3yYEHHBIE IIOHATHUS B IIPOLIECCE ITOUCKA PELIECHUs
MaTeMaTH4ecKu chopMyIHMpOBaHHON MTPOOIEMBI, MOAEINPOBATh peaJIbHbIE
CUTyallUM Ha SA3BIKE I'€OMETPUH, HCCIEAOBATh ITOCTPOCHHBIE MOJCIH C
HCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITUN U TEOpeM, anmapara anreopsl,
pemiatb  NpPaKTUYECKUE  3aJayd, CBSA3aHHbBIE C  HAXOXICHUEM
r€OMETPUYECKHUX BEJINYUH




IIpoBepsiemble 3j1eMeHThI conep:kanus (10 kaacc)

Kon [IpoBepsiemMblil 3J1IeMEHT coaep KaHus
1 Yucna v BBIYUCICHUS
Panmonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TPOLIEHTHI,
OecKOHEUYHbIe MEepHOAMYecKue JIpoOu. ApudMeTuyeckue oOnepauuu ¢
11 pallMOHATBHBIMU ~ YHUCIAMH,  OpeoOpa3oBaHUS  YUCIOBBIX  BBIPAKCHHIA.
[Ipumenenue apoOel M NPOLEHTOB JUIS pPELICHUS NPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIE 3HAHUN U PEATTbHOU KU3HU
JelictBuTenbHbIE  4YMCla. PalMOHAJbHBIE W HMPPALMOHAIBHBIE  YHCIIA.
12 ApudmeTndeckue ormepanuu ¢ JACUCTBUTEIbHBIMU uuciamu. [IpubirkeHHbIe
' BBIUMCJICHMSI, IMIpaBWa OKpPYIJIEHHUS, MPUKUIKA M OLEHKAa pe3yibTara
BBIYHCIICHU
Crenenb ¢ nensiM mokasareneMm. CrangaptHas ¢popMa 3aMucu AeHCTBUTEIBHOTO
13 yrcna. Vcnonp3oBanue moaxonsmeld (opMbl 3alUCH JEHCTBUTEIBHBIX YHCET
JUTSL pEIICHUS MTPAKTUYECKUX 33714 U IPEICTABICHUS JaHHBIX
14 ApudmeTnueckuii KOPEHb HATypaJIbHON CTETICHH. HeiictBus C
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU
15 CuHyCc, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKJIECTBEHHBIE TPEOOpa3OBaHUS
29 [TpeoOpa3oBanue TPUTOHOMETPUYIECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHune HepaBeHCTBAa. Meron
' WHTEPBAJIOB
2.4 Pemenue uensix u JpoOHO-palliOHAIbHBIX YPaBHEHUHN 1 HEPABEHCTB
2.5 Pemenne nppanroHaIbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
27 [IpumeHeHre ypaBHEHUN U HEPABEHCTB K PEIIEHUI0 MaTEeMaTHUECKUX 3a7ad U
' 3a[a4 U3 Pa3MUYHBIX 00JIacTel HAYKU U pealbHOU )KU3HU
3 OyHKIHH U TpaduKu
31 Oynknus, cnocoOsl 3amanus Gpynakuu. ['paduk dbyakuun. Bzaumuo oOpatHbie
' byHKIIUN
39 OO6nactp ompesnereHUs W MHOXECTBO 3HaueHWH QyHkiuu. Hymu ¢yHkuuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YeTHbIe U HeUeTHbIe (PYHKIUN
33 CreneHHas (QyHKIMS C HaTypaJbHBIM M IIeJbIM TIOKaszateneM. Ee cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU




TpuronomeTrpuyeckass  OKPYXKHOCTb,  OINpEAETICHHE  TPUTOHOMETPUUECKHUX

3.4 .
(GyHKINI YUCIOBOTO apryMeHTa
4 Hauana maTtemaTudeckoro aHaausa
41 [TocnenoBarenbHOCTH, cOCOOBI 3aJaHus IMocienoBaTenbHOCTel. MOHOTOHHbBIE
' [I0CJIEI0BATENbHOCTH
Apudmernueckass U TreoMeTpUUecKass mporpeccuu. beckoHeyHO yObIBaromias
42 reomerpuueckas nporpeccus. Cymma 6€CKOHEYHO yObIBaIOLIEH reoMeTpu4ecKoi
' nporpeccur. Gopmyiia CIOXKHBIX IPOLEHTOB. MCIonb30BaHUE IIPOrpecCUu s
pEILIEHNUS PEATIbHBIX 3a7a4 IIPUKIIAHOTO XapaKTepa
5 MHoskecTBa 1 JIOTHKa
MHoskecTBO, omepauuu HajJ MHOXecTBamu. Jluarpammsl Oiinepa - BenHna.
5.1 IIpuMeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO ammapara Uil ONHMCAHMS pealbHBIX
IPOLIECCOB U SABJICHUH, P PEILICHUU 3aJ]au U3 APYTUX YUeOHBIX IPEIMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[lpencraBiaeHne JaHHBIX ¢ M[OMOIIbIO Tabmuu W guarpamm.  CpenHee
6.1 apudMeThyecKoe, MeanaHa, HauOOJbIIee U HAaWMEHbIIEe 3HAUCHUS, pa3Max,
JMCTIEPCUS U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrnyualiHple SKCIIEPUMEHTHI (OIBITHI) M CIydyalHbIE COOBITHS. DJIeMEHTapHbIE
coObITUs (McXxo/bl). BeposTHOCTh ciydaitHOro coObiThs. biau3ocTs 4acToThl M
6.2 BEPOATHOCTH  cOoObITHH.  CiydailiHble  ONBITBI C  PaBHOBO3MOXHBIMU
JJIEMEHTAPHBIMM  COOBITUSIMH.  BeposTHOCTM  COOBITMHI B OmblTax ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuy Haja COOBITUSIMHU: TEepecedyeHHe, OObEeTUHEHHUE, IMPOTHUBOMOIOKHBIE
' coObITus. [lnarpammsel Ditnepa. Popmyiia ClI0KEHUS BEpOSITHOCTEH
6.4 VYcnoBHas BEpPOSATHOCTb. YMHOMKEHHE BEPOSATHOCTEH. JlepeBO CiydailHOrO
' sKcriepuMenTa. @opmysa nojaHoi BeposTHOcTH. HezaBucruMblie cOOBITHS
65 Komb6unaropaoe mnpaBuio ymHoxeHus. IlepecranoBku u ¢akropuan. Yucno
' coueranuil. Tpeyronsuuk Ilackans. @opmyna 6uHoma Herorona
BunapHblii cioydaliHbelii ONBIT (MCHBITAHME), yclex M Heynada. HesaBucumeble
6.6 ucnbiTanus. Ceprs HE3aBHUCHMBIX HCHBITaHWM 10 mepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIBITaHUN bepHysmm
Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEM. Huarpamma
6.7 pacnpenenenus. [Ipumepsl pacnpenencHuil, B TOM YHUCIIE T€OMETPUYECKOE H
OMHOMHATILHOE
7 I'eomerpus
OcHoBHBIE NOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, IPOCTPAHCTBO.
7.1 [lonatne 00 aKCHMOMAaTHYECKOM IIOCTPOCHHUU CTEPEOMETPHH:  AKCHOMBI

CTEPCOMETPHU U CIICACTBUA U3 HUX




7.2

B3aumHoe pacmnonoxeHue NOpSAMBIX B IPOCTPAHCTBE: MEpECEKaroIIuecs,
NapaJulelbHble M CKpelUBaroIuecs IpsMble. llapamnenbHOCTh HpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajielbHble MpsIMble B MPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX MPAMBIX, MAPAILIETBHOCTh NPSAMOM U IJIIOCKOCTU. YTJIbI C
COHAIPABJICHHBIMU CTOPOHAMH, YTOJ MEXAY MPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEW:  MapajulelibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHBIX 1Iockocted. [Ipocreiimnie mnpocTpaHCTBEHHBIE (GUIYPbl Ha
IUIOCKOCTH: TETPAdAp, KyO, mapaiesienune i, IOCTPOSHUE CeUeHU I

7.3

[leprieHAUKYIAPHOCTh NPSIMOM M IIJIOCKOCTH: TNEPHEHAUKYISIPHBIE MpsIMbIE B
IIPOCTPAHCTBE, MpsAMbIE MapajulelIbHble U NEPHEHANKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYJAPHOCTU IPSMOM M INIOCKOCTH, TeOopeMa O IpsMOH
NEePHEHANKYIISIPHON IIIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXIY IpsIMOM U
IJIOCKOCTBIO, JABYIPAHHBIM  YroJl, JIMHEWHBIM Yrojl JABYIPAHHOTO  yrJja.
[lepneHauKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 MJIOCKOCTH, PacCTOSIHUE
OT HOpsAMOM 1O  IUIOCKOCTH, MpOEKHus  (Uryppl HAa  IUIOCKOCTb.
[lepneHUKYISIPHOCTh  IUIOCKOCTEH: MpPU3HAK MEPIEHIUKYIIPHOCTH JBYX
m1ockocTel. Teopema 0 Tpex NeprneHIuKyIspax

7.4

[ToHsiTHE MHOTrOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA, BBIIYKJIbIE U
HEBBIITYKJIblE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma: n-yronbHas
pu3Ma, PaHu U OCHOBaHUs MPU3MBI, [IpsIMasi U HAKJIOHHAs NPU3Mbl, OOKOBas U
[IOJIHAs ~ IOBEPXHOCTb  mpusmbl.  Ilapamenenunen,  npsAMOYroJbHBIN
napajulesienunes u ero cpoicrsa. Ilupamuaa: n-yronbHas nupamuna, TpaHd U
OCHOBaHME MUPAMUJIbI, OOKOBAs M TOJIHAS MOBEPXHOCTh MUPAMM/Ibl, TPABUIIbHAS
U YyCEYeHHas MupamMuaa. OJEMEHTbl NpU3Mbl M nupamuabl. llpaBuibHbIE
MHOTOTPaHHMKU: TOHATUE MTPAaBUJIBHOIO MHOIOTPAHHUKA, IPABUIIBHAS MPU3MA U
IpaBWIbHAsg NUPaMUJa, MpaBWIbHAs TPEYrojbHas NHpaMuia U IPABUIbHBIN
TeTpa’rip, KyO. IIpencraBieHue o MNpaBHIBHBIX MHOTOTPAHHUKAX: OKTA3p,
nojieka’ip U ukocasr CedeHust MPU3Mbl U TUPAMMU/IbI

7.5

CI/IMMeTpI/ISI B TPOCTPAaHCTBE: CUMMCETPHUA OTHOCHUTCIBHO TOYKH, HpSIMOﬁ,
IIJIOCKOCTH. DIIEMEHTHI CUMMCTPUHU B IHHpaMHUAAX, IapaJUICIICTIMIICAAX,
MMPpaBUJIbHBIX MHOT'OI'paHHUKax

7.6

Brruncnenue 31eMeHTOB MHOTOIPAaHHHUKOB: pedpa, nuaroHanu, yrisl. [linomans
OOKOBOM MOBEPXHOCTU U IOJIHOM MOBEPXHOCTH MPAMON NPU3MBI, IUIOMIA]b
OCHOBaHMH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsiMOM mpu3Mbl. Ilmomans
OOKOBOM MOBEPXHOCTM U MOBEPXHOCTH MPABHIBHOM NHpaMuabl, TeOpema O
wiomaau yceueHHoM nupamuiel. [lonsrue o0 oOwveme. OObeM HUpPaMUBbI,
IIPU3MBI

7.7

[TomoOubie Tenma B mpocTtpancTBe. (COOTHOMIGHUS MEXAY —TUIOMIAIASIMU
MOBEPXHOCTEH, 00beMaMHU MOTOOHBIX TEJ

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBartesibHOI nmporpammal (11 Kiacc)

Kon

IIpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTebHON MTPOTrpaMMBbI CPETHETO 00IIEr0 00pa3oBaHUs

pe3yJibrara




Yucna ¥ BEIYUCIIEHUS

OHepI/IpOBaTI) IOHATHUAMHA: HaATypPaJIbHOE, LECJI0C YHCIO0, HCIIOJIbB30BAaTh

11 MPU3HAKU JEJIMMOCTHA LEIbIX YHCEN, PA3JI0KEHUE YHCIIA Ha MPOCThIE
MHOXHTENH [Vl PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAIIBHBIM [10KA3aTEIEM
13 OnepupoBaTh NOHATHUSAMHM: JIOTapHU(PM YHCIA, AECATHUYHBIC U HATypalbHbIC
' norapuhMbl
2 VYpaBHEHMs U HEpaBEHCTBA
[IpuMeHsATh CBOMCTBA CTeMEHHW Ui HpeoOpa3oBaHUS  BBIPaKEHHIA,
2.1 ONEpUpPOBATh TMOHATUSAMU: IIOKA3aTEIIbHOE YpPAaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHbBIE TUIIbI T0KA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BeinonHATe npeoOpa3zoBaHus BBIPAKEHHH, COAEpIKAIIUX JOrapuMbl;
2.2 OIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPABHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI JIOrapU(PMUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHimx TpPUroHOMeTpUIECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMH: CUCTEMA JMHEHHBIX YPAaBHEHUN U €€ PELICHUE;
24 UCIOJIb30BAaTh  CUCTEMY  JIMHEWHBIX  ypaBHEHUH  JUid  pelleHus
NPaKTUYECKUX 3a/1a4
25 Haxomute  pemeHuss  OPOCTEHINMX  CHUCTEM M COBOKYIIHOCTEH
' palMOHATILHBIX YPaBHEHUN U HEPABEHCTB
MogenupoBaTh peajbHble CHUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
2.6 BBIPQXXECHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI MO YCJIOBHIO 3aJayH,
UCCIIEI0OBAaTh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM anapara anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh NOHATHAMM: TepUOIUYECKas (DYHKIHSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKLIMH, TOUKH SKCTpeMyMa (QYHKIMH, HauOosbliee U
' HalMEHbIIIee 3HaYeHUs (PYHKIUM Ha MPOMEXKYTKE; UCIOIb30BaTh UX IS
uccieoBaHus pyHKINHU, 3aJaHHOU rpaduKkoM
OnepupoBaTh NOHATUSIMU: TpadUKHU MOKa3aTeIbHOM, Jorapudmuueckoil u
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; u300pakaTh UX Ha KOOPIWHATHOM
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB
N3o00paxarh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKH  JTHUHEHHBIX
3.3 YpaBHEHMH M UCMHONb30BaTh HX Ui PpEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (yHKOMA U1 UCCIENOBaHMS IPOLECCOB U
' 3aBHCUMOCTEH U3 IPYruX yuyeOHBIX AUCIUILTHH
4 Hauana maremMaTHueckoro aHajimsa
41 OnepupoBaTh MHOHATHSAMHU: HENpepbIBHAs  (yHKUMs, NPOU3BOAHAA

(GyHKLIMU; HCIONB30BaTh T€OMETPHUECKUH U (U3UYECKUH  CMBICTT




MIPOU3BOTHOM JIJIsl PEIICHHMS 3a1a9

HaXOI[I/ITB IIPONU3BOAHEBIC SJIEMECHTApPHBIX q)YHKHHﬁ, BBIYUCIIATH

4.2 .
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI
Hcronp30BaTh  NPOW3BOMHYIO A HcciefoBaHus — (QyHKIMM — Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl MCCIEIOBAHUS K
HOCTPOEHHIO I'paKOB
44 Hcronp30BaTh MPOU3BOIHYIO JUIS HaXOXKACHHS HAMIYYIIErO PEHICHHS B
' NPUKJIAJIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX, 3ajauax
45 OnepupoBaTh NOHATHUSAMH: NEPBOOOpa3Hasi M HMHTETpa; TOHUMAThH
' reOMETPUYECKUI N (PU3MYECKUN CMBICI HHTErpaja
16 Haxoaute nmepBooOpa3Hble 3eMeHTapHBIX (QYHKIUH, BEIYUCIATH HHTETPa
' no ¢popmyine Hetorona - JleiiOHuma
47 Pemate npukimagHpie 3a7a9u, B TOM YHCIIE COMUATBHO-IKOHOMHYECKOTO H
' (u3HYecKOro XapakTepa, CpeICTBAMI MaTEMaTHYECKOTO aHaJIM3a
5 Teopust BeposTHOCTEH U CTATUCTHKA
51 CpaBHUBAaTh BEpPOATHOCTH 3HAYCHUH  CIIy4ailHOW  BEJIMYUHBI IO
' pacrpeeneHuIo WK C MOMOIIBIO JHarpaMm
OnepupoBaTb MOHITHEM MAaTEMaTUYECKOTO OXHUAAHUS, TPHUBOIUTH
59 IPUMEPBI TOTO, KaK MPUMEHSIETCS MAaTeMaTHUECKOe OKUIaHUE CITydaifHOU
' BEIMYMHBI, HAXOIUThb MaTeMaTHUeCKOe OXHJaHHEe IO JaHHOMY
pacrpeaeneHuIo
5.3 Nmets npeacTasienre o 3aKkoHe OOJbIINX YHCET
5.4 Hmets npeacraBieHrne 0 HOpMaIbHOM PACIpPENEICHUN
6 I'eomerpus
OnepupoBaTh MOHATHAMHU: MWIMHAPUYECKAsh MOBEPXHOCTh, 00pa3yromne
6.1 WINHAPUYECKOM TOBEPXHOCTH, IWIMHAP, KOHHYECKas IOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TN BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
OmnepupoBaTh MOHSATHSAMH: IIAPOBOMH CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIAPOBOW CIIOM, OCHOBAHME ILIAPOBOTO CJIOSA, BBICOTA
IIaPOBOT'O CJI0SI, IIAPOBON CEKTOP
6.6 Beramcnare  00beMBI M MIIOMIAAM  TOBEPXHOCTEH TeNl  BpalleHUs,
' reOMETPUYECKUX TeJI C MPUMEHEHUEM (HOopMyIT
6.7 OnepupoBaTh MNOHATHUSMHM: MHOTOIPDAaHHMK, BIOHCAHHBIA B cdepy u




ONMCAaHHBIN OKOJIO cdepsl, chepa, BOUCAaHHAS] B MHOTOTPAHHUK WJIM TEJIO
BpaleHus

6.8

BbIYHCIATE COOTHOMICHUST MEXTY TUIOIIASIMU TTOBEPXHOCTEH U 00BeMaMu
IMOAOOHBIX TEI

6.9

N3obpaxkath n3ydaemble (GUTYpBI OT PYKH U C INPUMEHEHHEM IPOCTHIX
YEPTEIKHBIX THCTPYMEHTOB

6.10

BbImonHATe (BBIHOCHBIE) IUIOCKME YEPTEKUM U3 PHUCYHKOB IMPOCTHIX
00BeMHBIX (GUTYpP: BHJ CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TeI
BpalleHUs

6.11

W3Brekatb, WHTEPIPETUPOBATH U MPEOOPA3OBBIBATH HHQPOPMAIHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, NpPEICTABICHHYIO Ha
YyepTekax U pUCyHKax

6.12

[TpumensTh reomerpuueckue (hakTbl I PEIICHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEIoJiaralolliuX HECKOJIbKO LIaroB PpELICHUs, €CIIU YCJIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

6.13

OHepI/IpOBaTb IOHATHEM: BCKTOP B IIPOCTPAHCTBC

6.14

BBIMONHATE JEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHO)KGHI/H[ BeKTOpa Ha 4Yucjio, O6’I)$ICH$ITI), KaKuUMHU CBOﬁCTBaMH OHHU
o0JazaroT

6.15

HpI/IMeHHTB IMPaBUJIO MTapaJlICICITUIICAA IIPHU CIIOKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSIMU: JAEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa  MEXAY BEKTOpaMH, CKAJSIPHOE NPOU3BEIACHUE  BEKTOpPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPBI

6.17

HaXOI[I/ITL CYMMY BCKTOpPOB H MPOU3BCACHUC BCKTOPAa Ha YUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCACHUC, PACKIIaAblBaTb BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aI[aBaTB IIJIOCKOCTh YPABHCHUEM B ,Z[CI(&pTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate HpOCTCfIIJ.IPIG TCOMCTPHUYCCKUC 3aladi Ha IPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemrate 3agauM Ha [0Ka3aTEILCTBO MATEMATHYECKHX OTHOMIEHUH U
HAXO0XJICHWE TEOMETPUYECKHX BEIWYMH MO O0pa3laM WIH alrOpUTMam,
MPUMEHSST  W3BECTHBIE  METOABl  MPHU  PEIICHWH  CTaHIAApTHBIX
MaTEMATHYECKUX 3a1a4

6.21

IIpuMeHATH NpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

[TpuBOaUTH MpUMEpPbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PeajbHbIC




CUTYallUH U NIPUMEHATHh U3YUYEHHBIE IIOHATHUSA B IIPOLECCE IIOUCKA PELICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON POOIEMbI, MOJICIUPOBAThH pealIbHbIC
CUTYyallUM Ha SI3bIKE I'€OMETPUHU, MCCIENOBATh IOCTPOCHHBIE MOJECIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, anmnapaTa ajareopsl,
pemats  MPAaKTUYECKWE  3aJayd, CBA3AHHBIE C  HAXO0XKICHUEM
reOMETPUYECKUX BEJINYUH

IIpoBepsiemble j1eMeHTHI coaep:kanus (11 kiaacc)

Kon [IpoBepsiemMblil 31IeMEHT coaep KaHus
1 Hucna v BBIYUCICHUS
11 Harypanbnsie u nensie ynucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
1.2 Crernensb ¢ pallnOHAIBHBIM ITOKa3zareiaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. [lecaTnanable U HATYpAIbHBIC JTOTapHUPMBI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI
29 [IpeoOpa3oBanue BbIpaXEHUH, COAEPXKAIIUX CTENEHM C PALUOHAIBHBIM
noKa3areiaeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 Cucremsl J'IHH?ﬁHBIX ypaBHeliHﬁ. Pemenne npuknagHbeIXx 3a1ad ¢ IOMOIIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHH
2.7 CucTteMbl 1 COBOKYITHOCTH PAallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB
28 [lpumeHeHne ypaBHEHWH, CHCTEM M HEPAaBEHCTB K PEHICHHUIO MaTeMaTHYECKUX
3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTei HAyKu U peabHOU )KU3HU
3 OyHKIHH U TpaduKu
Oynkuus. [lepuonnueckue QyHkiuu. IIpomMexyTku MOHOTOHHOCTH (DYHKIUH.
3.1 Makcumymbl 1 MUHUMYMBI (QyHKIMU. Haumbosbliee u HanMeHblllee 3Hau€HUE
(GYHKLINN Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U TpaduKu
3.3 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Ucnonp3oBanue rpadukoB (YHKIMHA IS pELICHUs ypaBHEHUH W JMHEWHBIX
cHCTEM
35 Hcnonb3oBanue rpadpukoB (QyHKOMM U1 MCCIENOBAaHUS IPOLECCOB U

3aBHCUMOCTEH, KOTOPHIE BO3HUKAIOT MPHU PEIICHUH 3a/a4 U3 APYruX y4eOHBIX




MPEIMETOB U PEAIbHOM )KU3HU

Hauvama MmaTemMaTH4ecKOro aHajn3a

4.1

HenpepoiBHble QyHKIIMU. MeTOI HHTEPBAJIOB JJIsl PELICHIUS HEPABEHCTB

4.2

[IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM

4.3

[IpousBoanbie dreMeHTapHBIX (yHKIUNA. DOpMYIBl HAXOXKACHUS TPOU3BOIHON
CYMMBI, IPOU3BEIEHUS U YACTHOIO (QYHKIIMUH

4.4

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICOOBAaHHUIO (bYHKI_[I/Iﬁ Ha MOHOTOHHOCTHh H
9KCTPEMYMBI. HaXO)KI[eHI/Ie HauOOJIBIICr0 U HAaUMCHBIICTO 3HAYCHUS q)yHKL[I/II/I
Ha OTPE3KE

4.5

[lpuMeHeHHEe TPOM3BOMHOW Ui HAXOXKICHUS HAMIYYIIEro pEUICHUS B
NPUKIAJHBIX 3a7adax, JIs OINpPENENICHUs CKOPOCTH IpoIecca, 3adaHHOTO
dbopmynoit unu rpadpukomMm

4.6

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

4.7

WHurerpai, ero reoMmeTpuueckuii U Gpusuueckuil cMpici. BeruncieHne nHTerpaia
no ¢popmyine Hetorona - JleitOnuma

TeopI/m BepOHTHOCTeﬁ H CTaTUCTHKA

5.1

YucnoBble XapaKTEPUCTUKHU CIy4allHBIX BEJIMYMH: MAaTEMaTU4YECKOE OXHJIAHUE,
JUCIIepCuss W CTaHJApTHOE  OTKJIOHeHue.  lIpumepsl  mpumeHeHus
MaTEMaTUYECKOTO OKUAAHMS, B TOM UYUCIIE B 33[a4aX U3 IOBCEIHEBHOMN JKU3HHU.
MaremaTtnueckoe oxxujaHue OMHapHOW ciaydailHON BeTu4MHbI. MaTtemaTtudeckoe
OKUJAHUE CYMMBI CIy4allHbIX BEJIWYMH. MareMaTudeckoe OXUAAHUE W
JUCIIEPCUsi TEOMETPUYECKOT0 U OMHOMUAIILHOTO paclpeaeeHui

5.2

3aKoH OOJIBIIIUX YUCENT U €r0 POJb B HAayKe, MpUpojie 1 obiiecTBe. BeIOOpOoUHbIi
METOJI UCCIIEJOBaHUH

5.3

[Ipumepbl HeNpepbIBHBIX CIydyalHBIX BenWYMH. [loHSATHE O TMIOTHOCTH
pacripeneneHus. 3ajayd, TMPUBOAAIINE K HOPMAJbHOMY pacHpeeleHHIo.
[TonsaTHE 0 HOPpMANTLHOM pacnpeaeIeHIN

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolue HUIUHAPUIECKON TOBEPXHOCTH,
OCh IMWIMHIPUYECKON moBepxHOCTH. IlwmmHap: ocHoBaHusT u  OOKOBas
MOBEPXHOCTh, 00pa3yromias U 0Ch, TUIOMIAF OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnyeckass moBepxHOCTh, 00Opa3yroline KOHUYECKOW IOBEPXHOCTH, OCh H
BEpIlIMHA KOHMYECKOM moBepxHocTH. KoHyc: oOcHOBaHME U  BEpIIMHA,
oOpa3yromiass U OCh, IJIOMAAh OOKOBOW M IOJHON MOBEPXHOCTU. Y CEUCHHBIN
KOHYC: 00pa3ylolue U BRICOTa, OCHOBAHUS U OOKOBast MOBEPXHOCTH

6.3

Chepa u map: ueHrp, pamuyc, AMAMETp, IUIOMIAAb IOBEPXHOCTH C(epbl.
Bzanmuoe pacnonoxxeHue cepsl 1 INIOCKOCTH, KacaTelbHask INIOCKOCTh K cdepe,
Iomanb chepsl

6.4

N3o00paxkenue Ten BpalieHus Ha MI0CKOCTH. Pa3BepTka MIIMHIpA U KOHYCa




KoMOuHanmu Ten BpaimieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN

6.5
okoI10 cepsl, chepa, BlicaHHAs B MHOTOTPAHHHK, UJTU TEJIO BPAIICHUS

[Tonsitne 06 oO6beme. OCHOBHBIE CBOlicTBa 00BeMOB Tell. Teopema 006 oObeme
6.6 NPSMOYTOJIBHOTO TapayieNienuea u cleAcTBus u3 Hee. O0beM LMIMHIPA,
KoHyca. O0beM mapa u mionaas chepsl

HOI[O6HBI€ T€JIa B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIomaassMu

6.7 o
MOBEPXHOCTEH, 00beMaMu OJOOHBIX Tel
6.8 Ceuenust mwiMHIpa (MapauiesibHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHyca
' (mapaenbHOE OCHOBAHUIO M MPOXO/SIIEe Yepe3 BEPIINHY), CeUeHuUs Iapa
BekTop Ha miuockoctd U B npoctpaHcTBe. COXKEHHWE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ncio. PaznokeHue BeKTopa o TpeM HEKOMILIaHAPHBIM
' BekTopaM. IlpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX €
IIPUMEHEHNEM IIPABUII JEMCTBUI C BEKTOpaMHU
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BEKTOpA.
6.10 [Ipocreiimine 3agaun B KOOpAMHATAX. YToil Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MEKAY MMPAMBIMU U IIJIOCKOCTAMM.
KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J ITPH PCHICHUU I'COMCTPHUUCCKHUX 3aaY

NEPEYEHB (KOJU®UKATOP) MPOBEPSEMBIX TPEFOBAHUN K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBHIEI'O OBPA30OBAHUA U DQJIEMEHTOB COAEPXKXAHMUSA 11O
MATEMATHUKE

Jlisg mpoBeneHHs €IMHOrO0 IOCyIapCTBEHHOI'O JK3aMeHa mo MareMartuke (manee - EI'D mo
MaTeMaTHKe) MCIOJIb3YyeTCs MepedeHb (Koaudukarop) mpoBepsieMblx TpeOOBaHUM K pe3ylibTaTaM
OCBOCHHS OCHOBHOM 00pa3zoBaTeIbHOM MPOrpamMMbl CPEAHEro OOLIero oOpa3oBaHUs U HJIEMEHTOB
conepskanus. [lpu npoenennu EI'D no maremaTike 6a30Boro ypoBHS U3 nepeyHs (koaupukaropa)
BBIOMPAIOTCS MO3UIMH, COOTBETCTBYIOIIME (eaepalbHO pabodell mporpamMme Mo MaTeMaTHKe
(6a30BbIil YpOBEHbB)

IIpoBepsiemblie Ha EI'D no maremaTuke TpeGoOBaHUS
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
cpeaHero oomero o0pazoBaHust

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTEIbHON MPOTpaMMBbI CpeTHEro 001iero 00pa3oBaHus
TpeboBaHUs

1 Brmanenue MeromamMu J0Ka3aTenbCTB, alrOPUTMaMHU DPEIICHHS 3a]ad;
yMeHHe (QOpMYyITUPOBaTH W OMNEPUPOBATH TMOHATHUSMU: OIpEACICHUE,
aKCHOMa, TEOpeMa, CJEACTBUE, CBOMCTBO, IPU3HAK, J0KAa3aTeIbCTBO,
paBHOCUIIbHBIC (POPMYIHUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
oOpaTHOE M MPOTUBOMOJIOXKHOE YTBEP)KIEHUE, MPUBOJUTH MPUMEPHI U




KOHTPIPUMEPHI, HCIOIB30BaTh METOJl MaTeMaTHYeCKOW HWHIYKIINU;
MMPOBOAUTDL JOKA3aTCJIbHBIC PACCYKACHUA ITPU PCIICHUHU 3a/la4, OLICHUBATDH
JOTHYECKYI0  TPAaBHJIBHOCTh  PACCYKICHHI; yMEHHE  OICpUPOBAThH
MOHATHUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OIICpallMU HAA MHOXCCTBAMU,
YMEHUE  HCIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar  Juis
Oonucanusd p€ajJbHbIX IPOLECCOB U SIBJIECHUU U Ipu pCHICHUHA 3a/la4, B TOM
YHCIIe U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONIEPUPOBATH OHSATHSIMH:
rpad, cBs3HBINA rpad, qepeBo, MUK, rpad Ha TUIOCKOCTH;, YMEHUE 3a7aBaTh
U OIUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMHM; UCIIOIB30BATh Tpadbl IpU
peIIeHnH 3a1a9

YMeHune onepupoBaTh MOHSATUSMU: HATYPaTbHOE YHKCIIO, IEJI0€ YHCIIO,
CTENeHb C LIEeTbIM TOKa3aTesieM, KOPEeHb HaTypalbHOU CTETEeHHU, CTENEHb C
palMoOHATIBHBIM IMOKa3aTeIeM, CTEICHb C JEHCTBUTEIbHBIM ITOKa3aTelieM,
jgorapudmM YuCIa, CUHYC, KOCHHYC M TaHT€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK 110 MOJYJ0, PAIMOHAIBHOE YHUCJIO0, HPpPAlMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHBIX, LEJNbIX, pAIOHAIbHBIX, JEHCTBUTEIBHBIX
YHUCeIl; YMEHHUE UCTIOIb30BaTh MPU3HAKH JISTMMOCTH, HAMMCHBIINN 001Ut
JIenuTeNh W HauMeHbllee ofliee KpaTtHoe, anroput™ EBkinpga mpu
pelIeHun 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MMO3UIIMOHHBIMU CHCTEMaMH
CUMCIICHHS; YMEHUE BBIMOIHATH BBIYMCICHUE 3HAYCHUI U TPeoOpa3oBaHus
BBIPXCHUH CO CTEHCHSIMH M JiorapudmMamu, mpeoOpa3zoBaHus JAPOOHO-
paloOHANIbHBIX  BBIPAKEHUH; YMEHHE  ONEpUPOBATH  MOHITHSIMH:
MOCJIEIOBATEILHOCTh, apuMeTHYeCKass MPOrpeccHsi, TeOMETpUYeCcKas
nporpeccusi, OeCKOHEYHO YOBIBaloIllas TeOMEeTpHUYecKas MpPOrpeccus;
yMEHUE 3a/laBaTh TOCJIEOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POpPMYIT; YMEHHE ONEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE
YUCJIO, CONPSDKCHHBIE KOMIUIEKCHBIE UHCIA, MOIYJIh U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, QopmMa  3alUCh  KOMIUIEKCHBIX  YHCEl
(reomeTpuueckasi, TPUTOHOMETpPUYECKas | airedpandveckas); yMeTb
MPOU3BOIUTH apudMeTHyecKue NEHCTBUS C KOMIUIEKCHBIMU UHCIAMU;
MPUBOAUTH TTPUMEPHI UCIIOIH30BAHUS KOMIUJICKCHBIX YHCEN; ONEPUPOBATH
NOHATUSAMM: MaTpuna 2 X 2 u 3 X 3, OIpeAenuTeNlb MaTpUlbI,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTEISI

YMeHHe oneprupoBaTh IOHATHSAMH: pPalUOHAIBbHBIEC, HPPALMOHAIBHEIE,
noKa3aTeJbHbIC, CTENEHHbIe, Jorapu(MUUYECKUe, TPUTOHOMETPUYECKHE
YpPaBHEHUS M HEPABEHCTBA, HX CHCTEMBI; YMEHHE OIEepUPOBaTh
HNOHATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPAaBHEHMH W HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHUE pellaTh ypaBHECHMUS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOINBK) PA3IMYHBIX IPUEMOB; PEIIATh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMEeTPOM; IPUMEHATh
YpAaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JUIS PELICHUS MaTeMaTH4YECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKHU U PeaIbHOM KU3HH

YMeHue omnepupoBarh TMOHATHAMU: (YHKIMSA, YETHOCTh (DYHKIUH,
NEPUOMIHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTBH
byHKIMU, KCTpeMyM (YHKIMM, HAauOoJbllee U HaWMEHbIIEe 3HAUYCHUS
GYHKIIMM Ha TIPOMEXYTKE, HEMpephiBHAS (YHKIHS, aCUMIITOTHI rpaduka
¢dbyHKUIMU, TIepBas U BTOpas MPOM3BOJHAS (YHKIIUH, TEOMETPUUYECKUN U
(GU3HMYECKU CMBICT TMPOM3BOJHOM, TepBOOOpa3Has, OMpeIeICHHBIN
UHTETPA, YMEHHE HAXOAWTh ACHMITOTHI rpaduka (yHKIUH; yMEHHE




BBIUUCIISATH  MPOU3BOAHBIC  CYMMBI, TIPOM3BEICHUS, YaCTHOTO U
KOMITO3UIIMN (YHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K TpaduKy
(GYHKIMU; YMEHHE HaxXOIWTh IPOU3BOJHBIC JIIEMEHTAPHBIX (YHKIIUH;
YMEHHUE HCIOJb30BaTh MPOM3BOIHYIO JJIS HCCIENOBaHUS (DYHKIHA,
HAXOJUTh HAWOOJbIIME W HAUMCHBIINE 3HAYCHHs (QYHKIUH; CTPOHTH
rpaduKd MHOTOWIEHOB C MCIIOJB30BAaHHEM amrapara MaTeMaTHYeCKOTo
aHalM3a; TPUMEHSTh MPOU3BOAHYIO JIIS HAXOXKACHUS HAMITYYIIEro
peleHnss B TPUKIAIHBIX, B TOM YHCIIE COIHAIbHO-I)KOHOMHUYECKUX U
du3nvecKkux 3aja4ax; HaXOIUTh TUIOMAAN U 00BEMbI UTYp C TTOMOIIHIO
MHTETpaia; MPUBOAUTH MPUMEPHl MATEMaTHUYECKOTO MOJEIMPOBAHUS C
OMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHATUAMU: TpaduK GYHKIMH, OOpaTHAs (YHKIIHS,
KOMITO3UIMS (DYyHKIMA, JTUHEWHas (YHKIMS, KBaapaTHyHas (yHKIHSA,
panyioHanbHass (QYHKIUS, CTENEeHHas (YHKIHS, TPUTOHOMETPHUYECKHE
¢yHkIMu, oOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKIMH, MOKa3aTelabHAs U
norapudmuueckas (QyHKIMHU; YMEHHE CTPOUTHh TpapuKd H3YYEHHBIX
(GyHKIMH,  BBINONHATH  TpeoOpazoBaHust  TpapuKoB  (DYHKIIHIA,
UCIONIb30BaTh TpaduKu IS W3YYEHHs MPOILIECCOB M 3aBUCUMOCTEH, MpHU
pelIeHny 3a7ad W3 JAPYrHX YYeOHBIX NPEJAMETOB W 3aad M3 pealbHOMH
JKU3HU; BBIpaXaTh (opMyJaMH 3aBUCHMOCTH MEXAY BEIUYHMHAMU;
UCTIOJIB30BaTh CBOMCTBA W rpaduku QyHKIMHA A pelIeHUs] ypaBHEHHIHA,
HEPaBeHCTB M 3aJlad C MapaMeTpamu; H300pakaTb Ha KOOPIMHATHON
TUTOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHU, HEPABEHCTB M X CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, J0JIM U YaCTH, HA JBUKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOrH, 3a7aud U3 00JacTH YIpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHUS, HEPaBEHCTBA U HX
CHCTEMBI IO YCIOBMIO 3a/lauM, HCCIEN0BAaTh IOJYyYEHHOE pPEIIEHHE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3YJbTAaTOB; YMEHHE MOJEIMPOBAThH
peaibHbIE CHUTYallud Ha $3bIKE MaTeMAaTUKH; COCTaBJISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHIO 33Ja4u, UCCIIENO0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCIOJB30BaHMEM  ammapara  ainredpsl,
MHTEPIPETUPOBATH ITOIYUEHHBIN pe3ysbTar

YMeHue omnepupoBaTh MOHATHSAMH: CpeqHee apudmernyeckoe, MeauaHa,
HanOoJIbIlIee U HAUMEHBIIIEE 3HAYCHUS, pa3Max, TUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeaCTaBICHHYIO B Ta0IuIax, Ha AUarpaMMax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA peajbHbIX MPOLECCOB U SIBICHUN; MPEICTABIATh
uHpOpMalLlMI0O C TIOMOIIbIO TaOMUI] M  JuarpamMm; HCCIIEIO0BaTh
CTAaTHCTUYECKUE JlaHHBIe, B TOM 4YHUCJIe C TMPUMEHEHHEM TIpadUyecKux
METOJ/IOB U JIEKTPOHHBIX CPEACTB; TpadUuecKu UCCIeOBATh COBMECTHBIC
HAOIIO/IEHUS C IIOMOIIBIO0 TUarpaMM pacCEeUBaHUS U TMHEHHON perpeccun

YMenue onepupoBaTh MOHSATHUSAMHU: CIyYalHBIM ONBIT W CIy4YalHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; yMEHHE BBIYHUCIATH
BEPOSTHOCTh C HCIOJB30BAHUEM TIpaUUYeCKUX METOAOB; NPUMEHSThH
GopMyIIBI  CIIOKEHHS W YMHOXKEHHSI BEpOsSTHOCTEH, (opmyriy momHON
BEPOSATHOCTH, Gopmyny bepHyinn, komOuHaTOpHBIE (PAaKTHI U HOPMYIIBI;
OLICHMBATh BEPOSATHOCTH PEAIBHBIX COOBITHI; yMEHHE OIEepHpOBaTh
NOHATUSAMM:  CIlydailHas BEJIMYMHA, pACHpEACICHUE BEpOSTHOCTEH,




MaTe€MaTU4YeCcKoe OXKHUIaHUEe, AMCIEPCHs U CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BENUYMHBL, (YHKUMU  paCHpEeNleNeHuss H  IUIOTHOCTU
PaBHOMEPHOT0, IIOKA3aTEJIBHOIO M HOPMaJIbHOTO PACHPENEICHUM; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUM I PEIICHUS 3a1ady;
3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX YHMCEI, METO/AbI BBIOOPOUYHBIX
UCCJIEOBAHUM; yMEHHE IPUBOAUTH IIPUMEPHI IIPOSBICHUSA 3aKOHA
OONBIIMX YHUCET B MPHUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEpPUPOBATh IOHATHAMU: COUYETAHUE, IEPECTaHOBKA, YHUCIIO COYETAHUH,
YHCIO  MEepecTaHoBOK; OumHOM  HbloTOHA; yMeHME  IPUMEHSTbH
KOMOMHATOpHBIE (PAKTHI M PACCYXKACHUS JJISl PELICHHS 3a/1a4; OLECHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh INOHATHUSAMHU: TOYKa, IpsAMas, IJIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJINUYMHA YIJIA, INIOCKUI yroil, IBYTrpaHHbIA
YIOJ1, TPEXI'PAaHHBIN YTOJ, CKPEIMBAIOIINECS MPsAMBIE, apAILIEIbHOCTh U
NEePHEHAUKYIISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yrojl MEXAY HpPSIMbIMH,
Yroa MEXAYy HIpsIMOM M IUIOCKOCTBIO, YIrOJl MEXAY IUIOCKOCTSIMHU,
paccTosiHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY HpPsIMbIMH,
paccTosiHuE MEXKIy IIOCKOCTSIMHU; YMEHHME HMCIOJIB30BaTh NPU PELIECHUU
3a1a4 u3ydeHHbIe (PaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepsl OOBEKTOB OKPYXKAIOLIErO0 MHpA; CTPOUTH MaTeMaTUYEeCKUe
MOJIEJIA C TOMOLIBI0 TE€OMETPUUYECKHX IOHATUM M BEJIMYMH, DEIIaTh
CBSI3aHHBIE C HUMH IIPAKTUYECKUE 3a/1a4U
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YMeHue onepupoBaTh MOHATHAMH: IUIOMIAIb (Urypel, oobeM ¢urypsl,
MHOTOTPaHHMK, INPaBUJIbHBIA MHOIOTPAHHUK, CEUYEHHWE MHOIOIPAHHHUKA,
KyO, mnapajuienenunesa, npusMma, nupamuaa, ¢Gurypa MU IOBEPXHOCTb
BpallleHNs, LWIMHJIpP, KOHYC, IIap, cdepa, IUomanab cdepsl, MIOLIa1b
MOBEPXHOCTU MUPAMMJIbl, TMPU3MBI, KOHYCa, LMWJIMHApPA, 0o0BeM Kyoda,
IPSIMOYTOJIBHOTO  NapaJuleNeNuNena, NUPAMUAIbl, TPU3MBL, LUIMHIPA,
KOHyca, Illapa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHS KOHyca W LWIMHIpA,
NapajuleJbHblE OCHM WJIM OCHOBAaHUIO, CEYEHHE 1Iapa, IUIOCKOCTD,
Kacaromascss c@epsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOIPaHHMKH, (UTYyphl M MOBEPXHOCTU
BpallleHUs, UX CEUYEHHUS, B TOM YHCJIE C MIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
yYMEHHUE MPUMEHSATh CBOWCTBA T'€OMETPHUECKUX (UTYp, CAMOCTOSTENHHO
bopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (GUTYp, BBIABUTATh TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX TE€OMETpHUYeCKUX (uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh HX; YMEHHE MPOBOJIUTH Kiaccudukanuio ¢Guryp Imo
Pa3IMYHBIM TPU3HAKAM, BBITOJIHATE HEOOXOAWMBIE JOMOJHHUTEIbHbIE
HOCTPOCHMSI
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VYmMmenne OICpHUpOBaATH IIOHATUAMMU. JOBHUXXCHUEC B IIPOCTPAHCTBCE,
napajuieNbHBIA MEPEHOC, CUMMETPUSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00UsI, TOAOO0HBIE (UTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (QUTYpHl, B TOM YHUCIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIH30BATH TEOMETPUICCKHE OTHOIICHUS TTPU
pemiCHUN 3aAda4; HaXOAUTb TCOMCTPHUYCCKUC BCINYUHLI (IIHI/IHa, yroJ,
IJI01Ia1b, 00BEM) TIPH PEUICHUHU 3a/1ad U3 JIPYTUX y4eOHBIX MPEAMETOB U
u3 peaﬂBHOﬁ JKU3HU; YMCHHUC BBIYHUCIATH TI'COMCTPUYCCKUC BCINMYUHBI
(nmuHa, yroiy, IUIOMAAb, OOBEM, IUIONMIAb IMOBEPXHOCTH), HCIOIB3YS
HN3YUCHHBIC (I)OpMy.]ILI U MCTOAbI, B TOM YHUCJIC: IJIOMAAb IMOBCPXHOCTHU




MApaMUJIbI, TPU3MBI, KOHYCA, IWIMHAPA, TUIomaas cheprl; o0beM Kyoa,
NpAMOYT'OJIbHOTO HapaJuICiiCiiuicaa, IMupaMubl, HIOPHU3MbI, NUJIUWHApPA,
KOHYCa, [lIapa; YMEHHE HaXOJIUTh OTHOIIEHUE 00EMOB OJJOOHBIX (pUTyp

12 VYMeHue onepupoBaTh MOHATUAMU: MPSAMOYTOJbHAs CUCTEMa KOOpJUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOpJAMHATBI BEKTOpAa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpPA Ha YHUCIIO, DPA3JIOKEHHE BEKTOopa Mo Oa3ucy,
CKaJsIpHOE IPOU3BEACHHUE, BEKTOPHOE IIPOU3BEIEHUE, Yroll MEXKIY
BEKTOpaMM; YMEHHE MCII0JIb30BaThb BEKTOPHBIA M KOOPAMHATHBIM METO.X
JUISL PEeUICHUsI TEOMETPHUYECKUX 3aay M 3a[a4 APYTruX y4eOHBIX MPEIMETOB

13 YMeHnue BrIOUpATh MOAXOSAIINN METOA JIsl PELICHUS 3a/1aui; TOHUMaHHUe
3HAYMMOCTH MAaTe€MaTUKH B M3yYEHUU IMPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SBJIGHUN; YMEHHUE paclo3HaBaTb NPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MIPUBOAUTH MPUMEPBHl MATEMaTUYECKHX
OTKPBITHI POCCUMCKON U MUPOBOM MaTeMAaTHYECKOW HAYKH

IlepeyeHb 371eMeHTOB coAep:KaHusl, IpoBepsieMbIix Ha EI'D
10 MaTeMaTHKe
Kon [TpoBepsieMblii 37IeMEHT CoJepKaHUs
1 Yucna ¥ BIYUCICHUS

11 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEN

1.2 Pannonanehple uncna. OOBIKHOBEHHbIE U JIECATHYHBIE JPOOM, TPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH

1.3 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIEHU. [HerictBus c
apru(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenb c nenbiM mokazareneM. CTeNneHb € pPAIMOHAIBHBIM TOKA3aTeJeM.
CBolicTBa CTENIEHH

1.5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI

1.7 JeiictButenpuple uncia. ApudmMeTrndeckue omepanuud ¢ JeHCTBUTEIbHBIMU
yuciaamu. IlpubnukeHHble BBIUMCIEHUS, NpaBWIa OKPYIJICHUS, NPUKUIKA U
OIICHKA PEe3yJIbTaTa BIUUCICHUN

1.8 [TpeoOpazoBaHye BBIPAKCHHH

1.9 KommnekcHsle uncna

2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Lenbie u 1poOHO-paiiOHANbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHHUS




2.4

[ToxazarenbHbIe U TOTapu(PMUUECKHE YpaBHEHUS

2.5 Llenbie 1 poOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 |YpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMu
2.11 |Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaenuTes MaTPHIIbI
3 OyHKIMH U TpaduKu
3.1 OyHKIMs, cnocoObl 3ananus ¢yHkuuu. ['papuk ynkuuu. Bzaumuo obpaTHbie
¢yukuy. YetHole u HedeTHble pyHKuMU. [lepruoaunueckue GpyHKkunum
3.2 OO6nactp ompenereHUs W MHOXECTBO 3HaueHWH QyHkiuu. Hymm ¢yHkoum.
[TpomexxyTku 3HAKONOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH —(DYHKIUH.
MaxkcumMymMbl 1 MUHUMYMBI ¢yHKIud. HawmOornblnee W HauMeHbIee 3HAUYCHUE
(GYHKLNU Ha IPOMEKYTKE
3.3 CrenenHass (pyHKIUS ¢ HaTypaJbHBIM M IeJIBIM IOKazatesneM. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS n-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [TokazarenpHas u norapudmuueckas GpyHKINUH, X CBOICTBA U rpaduKu
3.6 Toukn paspeiBa. AcuMmnToTel TpapukoB (yHkumid. CBoiicTBa (QYHKIHIM,
HENpEepPbIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN
3.8 Apudmerndeckass W TeoMmerpuueckas Tnporpeccuu. Dopmyna  CIIOKHBIX
IPOIICHTOB
4 Hauana MmaTemaTuueckoro aHanmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE 31€MEHTAPHBIX (PYHKITHIA
4.2 [IpumeHeHne NpPOU3BOJHOM K HCCIEIOBAHUIO (PYHKIUH Ha MOHOTOHHOCTH M
sKcTpeMyMbl. Haxokenne HanOObIIero W HAaMMEHBIIETO 3HAYeHUs (YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. UnuTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHOecTBO, Onepalu HaJ MHOKecTBaMU. [{narpammsl Ditepa - Benna

5.2

Jloruka




6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BPAILICHUS
7.5 KoopauHatel 1 BEKTOPBI
TEMATHYECKOE IINTIAHUPOBAHUE
10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaunmenoBanue pasneiios (uudgposrbie)
KoHTpoJbHbIE
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI
pecypcsbl
HavanbHble cBeieHMs
MaTeMaTU4eCKOl
[IpencraBineHue naHHBIX U 4 CTaTUCTUKH. Anredpa,
onucareiabHas CTaTHCTHUKA 11 kyacc: ypoku,
TECTHhI, 3a/IaHMUSL.
(vaklass.ru)
CiyyaliHble ONIBITHI 1 CiyyaliHbIW ONBIT U
CITy4aiiHbIE COOBITHSI, ciy4aiiHOe cCOOBITHE —
OTIBITHI C 3 ypok. BeposaTHocTh 1
PaBHOBO3MO>KHBIMU CTaTUCTHUKA, 7 KJacc.
AIIEMEHTaPHBIMU UCXOAaMU (yaklass.ru)
Choxenve u
YMHOKEHHUE
BEPOSTHOCTEN — YPOK.
Orneparuu HaJ, COOBITHSIMU, 3 EnunHbrIit
CJI0’KEHUE BEPOATHOCTEN FOCY/IapCTBEHHbIN

sk3amMeH 11 kiacc,

Maremartuka.

(vaklass.ru)
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VYcnoBHas BEPOSTHOCTS,
JIEpeBO CIIy4aifHOTO OIIbITA,

CiyyaiiHbIi OIBIT U

clIydaiiHOE COOBITHE —

dbopmyIa moaHOM 6 ypok. BeposiTHOCTE 1
BEPOSTHOCTH H CTAaTHUCTHKA, 7 KJIacc.
HE3aBUCUMOCTb COOBITHUI aklass.ru
DJIEMEHTBI
KOMOWHATOPUKH,
CTATUCTUKU U TEOPUU
DJIeMEHTh KOMOMHATOPUKH 4 BEPOSITHOCTEH.
Ausre6pa, 9 xiacc:
VDPOKH, TECTHI, 3aJaHus.
aklass.ru
Ypoxk 36. dopmyia
OepHyJUIM - Anrebpa u
Hayajia
Cepuu mocie10BaTeIbHBIX 3 MaTEMAaTHYECKOTO
UCHBITaHUHU ananmiza - 11 kiacc -
Poccuiickas
DJIEKTPOHHA IIKOJIA
(resh.edu.ru)
CiyyaiiHblil OIBIT U
o CIIV4aliHO€E COOBITHE —
Crny4aifHple BETUYUHBI U
6 ypokK. BeposTHOCTE U
pacripeesieHust
CTaTHUCTHKA, 7 KJacc.
(vaklass.ru)
0O00011eHNEe U 5 5
cUCTeMaTH3aus 3HaHUHU
OBHIEE KOJIMYECTBO HACOB 34 5
I10 [TPOTPAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudgposbie)
n/n pa3nesioB U TeM KoHTpoabHbIe
Bcero o0pa3oBaTejibHbIE
NPOrpamMMmslI padoThI
pecypchl
[[eHTpanbHBIC
MaremMmatudeckoe
L. TeHACHIUU. Aredpa,
O’KHMJIaHHE CIIy4alHON 4
11 xymacc: YPOKH, TECTHI,
BEJINYNHBI
3amanus. (yaklass.ru)
[[eHTpanbHBIC
Hucnepcus u
TeHaeHUMU. Aredpa,
CTaHJAPTHOE OTKJIOHCHHE 4

CIIy4alHOM BEIMYHUHBI

11 xymacc: YPOKH, TECTHI,
3amanus. (yaklass.ru)
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KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undgposbie)
n/n pa3aesioB U TeM KoHnTtpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI
pecypchl
3aKoH pacupeeacHns
BEPOSITHOCTEN. 3aKOH
OOJIBIINX YHCEIL.
3axkoH 0ONBIINX YHCEI 3
Aunreopa, 11 xnacc:
VPOKH, TECTHI, 3a/IaHMsl.
aklass.ru
CnyyaiiHblil OIBIT U
HenpepriBHble citydaiiHbie clIy4aiHO€E cOOBITHE —
BEJINYUHBI 2 ypok. BeposiTHOCTE 1
(pacripenerneHus) CTATHUCTHKA, 7 KJIacc.
aklass.ru
CiyyailHbIN OIBIT U
clIy4aiHO€E COOBITHE —
HopwmanwsHoe
2 ypok. BeposiTHOCTE 1
pacrpeneneHus
CTATUCTHKA, 7 KJIaccC.
(yaklass.ru)
[ToBTOpenue, 06061IeHNE 19 5
M CUCTEMATHU3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB 34 5

[10 ITPOT'PAMME
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