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HHOACHUTEJIbHASA 3AIINCKA

Pabouas nmporpamma no yueOHOMY Kypcy «BeposSTHOCTh M CTaTUCTHKA» pa3paboTaHa Ha OCHOBE:
— @enepalibHOTO TOCYAAPCTBEHHOIO0 00pa30BaTEIBLHOTO CTAaHIApPTa CPEAHEro OOIIEero
o0pa3oBaHus, YTBEPKICHHOTO npukazoM MuHoOpHayku Poccum ot 17.05.2012 Ne 413

(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );
— @enepanibHOl  00pa3oBaTeNbHOM MpOrpamMMbl  CpelHero oomero oOpa3oBaHuS,
YTBEP)KICHHOW mnpukazoM MunnpocBemenuss Poccun ot 18.05.2023r. Ne 371

(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );
— Tlonmoxenus «O paboueit mporpamMme ydeOHOrO MpeAMEeTa, Kypca rocydapCTBEHHOTO

OromxeTHOro 061eoOpa3oBaTensHOr0 yupexaenus nuueid Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHH JTUTICH

Hacrtosmass pabowyas mporpamMma  SBISIETCS ~ COCTaBHOM  YacThIO  OCHOBHOM
o0Opa3oBaTenbHOl mporpamMmbsl cpenHero oomero ooOpazoBanus ['BOY  mumeit Ne 373
MockoBckoro paitona Cankt-IlerepOypra (coaepkaTenbHbIN pa3aen).

Pabouas nmporpamMma yueOHOro Kypca «BeposTHOCTh U CTaTUCTHKA» 0A30BOTO YPOBHS AJIs
obyugaromuxcsi 10 —11 kmaccoB pazpaboTaHa ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUIA,
NPEeIbSBISEMBIX K MaTeMaTHUECKOMY O0Opa30BaHUIO, U TPATUIMIl pPOCCHIICKOTO 0Opa3oBaHUS.
Peanuzamuss  mporpaMMbl  o0ecrieuMBaeT — OBJaJieHHE  KIIOYEBBIMH  KOMIIETECHIIUSMU,
COCTaBJISIIOLIMMU OCHOBY JJISi CaMOpa3BUTHSI M HENPEPHIBHOIO 00pa3oBaHUSs, IIEJIOCTHOCTh
OOLIEKYJIbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHSI IMYHOCTH 00YUarOIINXCS.

VY4eOHblil kypc «BeposiITHOCTh U CTaTUCTUKa» 0a30BOTO YPOBHS SBISETCS MPOIOIKEHUEM
U pa3BUTHEM OJHOMMEHHOrO y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOHM Imkousbl. Kypc
npeaHa3HayeH s (OPMHUPOBAHUS Y OOYYAIOIIUXCS CTATUCTUYECKON KYJIbTYPHl U MMOHHUMAaHUS
pPOTM TEOPUH BEPOSTHOCTEH KaK MATEeMaTHYECKOTO WHCTPYMEHTA Il M3y4eHHs CIy4alHBIX
coObITHH, BenMuuMH W mpoueccoB. llpm wu3ydeHunm Kypca oOoramarTcs HpeACcTaBICHUs
yualnmxcs 0 METoJax MCCIeIOBaHUS U3MEHYMBOTO MUPA, Pa3BUBAETCS MOHUMAHUE 3HAYUMOCTHU
U OONTHOCTH MAaTEMaTHYECKHUX METOJOB IO3HAHHS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS.

CogepxaHrie Kypca HAIpaBlIEHO Ha 3aKpEIUICHHe 3HAHWA, MOJYYCHHBIX MPU WU3YUYECHUU
Kypca OCHOBHOM IIKOJBl M HAa pa3BUTHE TNPEJCTABICHUNA O CIy4ailHBIX BEIWYMHAX U
B3aMMOCBS3SIX MEXKIYy HHMH Ha BaXXHBIX NPUMEpax, CIOXKEThl KOTOPBIX MOUYEPHHYTHl U3
OKpPYXaroIiero Mupa.

B cooTBeTcTBHM C yKa3aHHBIMH IIEJISIMH B CTPYKType Y4eOHOTo Kypca «BeposTHOCTh U
CTaTUCTHKA» CpeIHEH IIKOoJbl Ha 0a30BOM YpPOBHE BBIJENEHBI CJEIYIOIIUE OCHOBHBIE
conepkatenbuble TUHUM: «CrydaiiHble COOBITHS M BEpOSTHOCTUY», «CiydaiiHble BETUYHHBI U
3aKOH OOJIBIINX YHCET.

Baxnyio uacTh Kypca 3aHMMaeT M3y4ye€HHE T[EOMETPUYECKOro U OHMHOMHAIBHOIO
pacmpefeieHuii M 3HAKOMCTBO C HUX HEMPEpPHIBHBIMU aHAJIOTaMU — TIOKA3aTENbHBIM U
HOPMAJTBHBIM PACIIpeICTICHUSIMHU.

Conepxkannie nuHUN «CiydailHble COOBITHS W BEPOATHOCTH» CIY)KUT OCHOBOM JIsI
dbopMUpOBaHUA TPEACTABICHUI O pacHpeleieHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMU
CIIy4aifHBIX BEJIMYUH, a TAKXKe 3Ta JIMHUSA HE0OX0IMMa Kak 0a3a JUIsl U3y4eHHUs 3aKOHa OOJBIINX
yucen — (QyHIAMEHTAJIbHOTO 3aKOHA, JEHCTBYIOIIETO B NMPHUPOJIE M OOIIECTBE M HMEIOIETro



MaremMatudeckylo  Qopmanmsanmoo. Cam  3akOH  OOJNIBIIMX — YHCENl  Mpelaraercs B
03HAKOMUTENIFHON (hopMe C MUHUMAJIbHBIM UCIIOIb30BAHUEM MAaTEMAaTHIECKOTO (popMaIn3Ma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIY4allHBIMU BEJTMUYMHAMHU, aKIIEHTUPYIOT BHUMaHUE
IIKOJIFHUKOB Ha ONWCAHWU W W3YYEHUH CIIyYalHBIX SBICHUH C MOMOLIbIO HEMPEPHIBHBIX
¢ynkmii. OCHOBHOE BHUMAaHUE YAEISIETCS OKAa3aTeIbHOMY U HOPMAJIbHOMY PaclpeaeIeHUsIM,
IpU 3TOM MPEANOJIAracTCs O3HAKOMUTEIbHOE M3Yy4YeHHE MaTepuana 0e3 J10Ka3aTesbCTB
NpUMEHSeMbIX (haKTOB.

Ha wusydenue ydeOHOTO Kypca «BepossTHOCTP M cTaTucTuka» Ha 0a30BOM ypOBHE
OTBOJUTCS | Yac B HEJEIIO B TEUEHHE KXO0Tr0 roja 00ydeHusi, Bcero 68 y4eOHBIX 4acoB.

YYEBHO-METOJNUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI VIS YUHALIETI'OCH

e Marematuka. BepositHocTh 1 ctatuctuka: 10 kiacc: 6a30Bblii ¥ YIITyOJNEHHBIN YPOBHU:
yuebnoe nocodue/ E. A. Bynumosuy, B. A. BynberueB. — Mocksa: IIpocsenienue.

e Marematuka. BeposiTHOCTh U cTatrcTuKa: 11 kitacc: 6a30Bbli M YIiyOaEHHBIA YPOBHHU:
yuebHoe ocobue/ E. A. bynumosuu, B. A. BynsrueB. — Mocksa: [IpocBemienue.

COJEP/KAHUE OBYYEHUSA
10 KJIACC

[IpencraBieHne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HauOojblllee W HaMMEHbIIee 3HAYeHHs, pa3Max, JUCIepCHs M CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyyvaiiHbple SKCIIEPUMEHTHI (OMBITHI) U CIy4aiHble COOBITHS. DJIeMEHTapHble COOBITUS
(ucxonpl). BeposiTHOCTh ciydyailHOTO cOOBITHS. BIM30CTh 4acTOTHI U BEPOSATHOCTU COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITUI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.

Onepauuu Haj COOBITHSMM: IEpecedeHHre, 00beIuHEHNE, MPOTUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmya ClI0KEeHUS BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEU. JlepeBO CIIy4allHOTO HKCIIEPUMEHTA.
®dopmyia noiaHo# BeposaTHOCTH. HezaBucumbie cOOBITHS.

KomOunatopHoe npasuio ymHoxkeHHs. [lepecraHoBku U ¢akTopuan. Yuciao coueTaHHi.
Tpeyronbauk Ilackans. @opmyna 6unoma HeroToHa.

bunapHbIii ciiydaliHbIM ONBIT (MCTIBITAHKE), YCIEX U HeyAada. HezaBuCUMbIE MCIIBITAHUS.
Ceprst HE3aBHCHMBIX HCIBITAaHUKM 10 mepBoro ycrnexa. Cepus HE3aBUCUMBIX HCIBITAHUN
beprymn.

CnyuaiiHas BenuuuHa. PacrnpeneneHue BepoATHOCTeW. JluarpamMma pacrpeneneHus.
[Tpumepsl pactipesieneHuii, B TOM YHCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KJIACC

YucnoBble XapaKTEPUCTHKU  CIy4alHbIX BEJIMYMH: MAaT€MaTH4YeCKOe O0XKHJIaHUE,
JTUCIIepCUs U CTaHAapTHOE OTKIOHEeHHE. [IpuMepbl mpUMeHeHNs MaTeMaTH4YeCKOr0 0KHUIaHus, B
TOM 4YHCJI€ B 3a7adax W3 IIOBCEIHEBHOW XU3HHM. MaTeMaTH4yecKoe OXKHJaHWe OWHApHOU
CIy4YailHOM  BENMYMHBI. MaremMaTHyeckoe OXHJAHUE CYMMBI  CIy4allHbIX  BEJIMYMH.
MaremaTrueckoe 0XKUJIaHUe U JUCTIEPCHSI TEOMETPUYECKOT0 U OMHOMHUAIILHOTO PaclpeIeTICHHH.



3aKkoH OOJIBIIMX YHCENT M €ro posib B HayKe, MpUpojie U olmiecTBe. BEIOOpOUHBIN METO
UCCIIE0BAHUMN.

IIpuMepsl HENPEPBIBHBIX CIy4alHbIX BeIUYMH. [IOHATHE O IUIOTHOCTH pacHpericiICHHUs.
3amaud, MpPUBOJAALIME K HOPMalbHOMY pacnpenesneHuto. [loHsTue o0 HopMalbHOM
pacrpeeneHuu.

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

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl y4deOHOro Kypca «BeposTHocTs u
CTaTUCTUKA» XAPAKTEPU3YHOTCH:

I'paxknanckoe BocnnuTaHue:

Cc(hOPMUPOBAHHOCTBIO TPAKIAHCKOM TMO3UIMHM OOyYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHI, MpOIEnyp Tpa’kJaHCKOro o0OIecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIUAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHUCM.

IIarprornyeckoe BoCIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCHUICKON TPpaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
W HACTOSIIIEMY POCCHUCKOM MaTEeMaTHKH, I[ICHHOCTHBIM OTHOIICHHEM K JIOCTHXEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEM pPOCCHUICKOT0 Hapoja; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, DTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTH)KCHUN HAyKW U JIEATEITbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/ia B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKUM  OTHOIICHHEM K MHpPY, BKIIOYas OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, PACCYXKACHUN; BOCIPUHUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HaHWA B HMHTEpecax
3I0pOBOr0 M Oe3omacHOro obpasza KH3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MYECKOrO COBEPIICHCTBOBAHUS, MPHU 3aHATHUSX CIIOPTUBHO-030POBUTEIHHOMN
JEATEIBbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOJIOOUS; MHTEPECOM K PA3IUYHBIM
chepam podhecCHOHATBFHON ACSITENFHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp OymyIel nmpodeccun U pean30BbhIBaTh COOCTBEHHBIC
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U



caM000pa30BaHUI0 Ha TMPOTSKEHUM BCEH KHU3HH; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
pELIEHUHU IPAKTUUECKUX 33/1a4 MaTEeMAaTUYECKOM HallpaBI€HHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO HKOJOIMUECKOW KYyJIbTYPbI, NOHUMAHHEM BIIMSHUS COLMAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHUEM
r00aNbHOTO  XapakTepa OKOJOTMYECKHMX  IpoOJieM; OpUEHTalue Ha  NpPUMEHEHHUE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHUs 3aad B 00JacTU OKpY’KaroLed cpelibl, MJIaHUPOBaHUs
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMI AJIs OKPYKAIOILEH CPEJIbI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAaKTUKH, TOHMMAaHUEM MaTeMaTHYEeCKOH HAayKH Kak c(epsbl
4eJI0BEUYECKON JEATEIbHOCTH, ITAlOB €€ Pa3BUTUSA U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MaTE€MaTUKU M MaTeMaTU4YECKOW KyJIbTYpPOH KaK CpPEACTBOM IIO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISATH IPOEKTHYHD M  HCCIIEJOBATENIbCKYIO JIEATEIbHOCTD
WHAMBUYaJIbHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE Pe3yIbTaThl OCBOCHUS MPOTrpaMMBbl yueOHOTo Kypca «BeposTHOCTh n
CTaTUCTHKA»  XapaKTEPU3YIOTCS  OBIIAZCHUEM  YHUBEPCAIbHBIMH  HO3HABAMEIbHbIMU
OelicmeusmMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU
pe2YIamUBHbIMU OeUCMBUIMU.

1) Vhusepcanvnvle noznasamensusle oeticmeust, obecnevusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupad;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JlornyecKkue AeicTBUA:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
HOHATHUH, OTHOLIEHUH MEXAy MOHATUAMH; (POPMYyITHpPOBATh OIpENesICHUs] MOHIATUH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYITUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIIBIIITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEYHS B (haKTax,
JTAHHBIX, HAONIONEHMSIX W YTBEPXKACHUSX; IpeIiaraTb KPUTCPUHU ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

e JenaTh BHIBOZBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHIKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUSeHUH TI0 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TMPOTUBHOIO), BBICTpAUBaTh apPryMEHTAlMI0, NPUBOAUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BpIOMpaTh CrIOCOO pemeHus: y4eOHOM 3amaud (CpaBHHUBAaTh HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Hanbosee MOAXOASAIMUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHUEB).

ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUII  MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIIHNE MIPOTHBOPEUYHE, MPOOIeMy, yCTaHABINBATh



HUCKOMOE U JIlaHHO€, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATH CBOIO IO3UIIHUIO,
MHEHHE;

IIPOBOJIMTh CaMOCTOSITEJIbHO CIUTAHWPOBAHHBIA OSKCIIEPUMEHT, MCCICIOBAHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4YecKOro OOBEKTa, SBJICHHS, MpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSAMH, IPOLIECCAMU;
CaMOCTOSITENILHO ~ (pOPMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOJIOACHHMS, UCCICIOBAHUS, OICHUBATh JTOCTOBEPHOCTh MOJYUCHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh MPEIOI0KECHHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH Ae(UIUTHI UH(POPMAIIUK, JTaHHBIX, HEOOXOIUMBIX JUIs OTBETAa Ha BOIIPOC U
JUISl peLICHUs 3a1a4H;

BBIOMpaTh HMH(OpPMAIMIO W3 HWCTOYHHMKOB pA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPIPETUPOBATh MH()OPMAIHMIO PA3IHMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TPENCTaBIATH €€ B Pa3IMYHBIX (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUUXCSL.
Oomenne:

BOCIPUHUMATh U (POPMYIMPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
oOIIeHus; SCHO, TOYHO, I'PAaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHs 3371aBaTh BOMPOCHI MO CYLIECTBY 00CYXAaeMOi TeMbI, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh HJAEW, HAIEJIEHHbIE HAa TOUCK pELICHUs;
COTOCTABJISITh CBOU CYXKIEHHS C CYXACHUSAMHU JPYIMX YYacTHHUKOB JHAaJIora,
OoOHapy>KUBaTh PazIMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOI opme GopMyIHpoBaTh
pa3HorjIacHsi, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3YNIbTAaThl PELICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 337ay IpE3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHuuecTBo:

IOHUMAaThb MW HCIIOJb30BaTh IMPCUMYIICCTBA KOMaHHHOﬁ n I/IHI[I/IBI/I)IyaJ'IBHOI\/'I pa60Tr,1
OpU  pelieHud Y4eOHBIX 3ajad; MPUHUMATh I[e1h COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelensaTh BHIBI padoT,
JIOTOBApUBATHCsI, OOCYKJaTh TpoIEecC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBaTh B TPYMNIOBBIX opMax paboThl (00CykaeHHsl, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
ﬂeﬁCTBHH C APpYTUMHU WICHAMU KOMAaH/bI; OICHUBATH KAYC€CTBO CBOCT'O BKJIA/la B 06H_[PII>'I
IPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHAL.



3) Vuusepcanvuvie pecynamuensle oeticmaus, obecneuugarom opmuposanie cCMoiCi08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUIAH, aIFOPUTM pELIeHHs 3aauyd, BbIOMpaATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBbIKAMHM I[IO3HABATEIBHOM pE(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEecca W Pe3yiabTaTa PELICHUS MaTeMaTHYeCKON
3a/1a4u;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHMM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJIEHHBIX
OmMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3ysibTaTa LEIM U YCIOBUSAM, OOBSACHATH HPUYUHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

YUTaTh U CTPOUTH TAOJIMIIBI U IUATPAMMBI;

ONEepUpOBaTh  IMOHATUSAMH: CpeAHee apudmeTHyeckoe, MeJuaHa, HauOoJbIIEE,
HauMEHbIlIee 3HaYCHHEe, pa3Max MacCHUBa YHCIOBBIX IaHHBIX;

ONEpUpPOBATh TMOHATUSAMU: CIy4YaillHBIH OSKCIEpUMEHT (OIBIT) M cllydallHOE COOBITHE,
3JIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIM MCXO0[) CIYy4aHOTO ONbITa; HAXOJUTh BEPOSATHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTHU
COOBITHUI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX;

HaxoJIUTh U (POPMYJIMPOBATH COOBITHS: TIEpPECeUCHUE U OOBEIMHEHHUE JTaHHBIX COOBITHH,
cOOBITHE, MPOTHUBOMOJIOXKHOE JAHHOMY COOBITHIO; TOJb30BAaTHCSA JUarpaMmamu Oiiepa U
bopMyIoii croxkeHus BEpOATHOCTEH MU peLIeHnH 3a1a4;

ONEepHUpOBATh TOHATHAMU: YCIOBHAS BEPOATHOCTb, HE3aBHCHUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C TOMOIIbIO MPaBUJIa YMHOKEHHS, C TIOMOIIBIO JIepeBa CIy4yaifHOTO OIbITA;

MPUMEHSTh KOMOMHATOPHOE MPAaBUIJIO YMHOKEHUS IIPU PEILIEHUH 3a7ay;

OIEpUPOBATh MOHSTUAMM: HCIBITAHWE, HE3aBUCHUMBIE WCIIBITAHMS, CEPHsl HCIIBITAHWM,
ycrex M Heylaya; HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUHM HE3aBUCHUMBIX HCIBITAaHUH 10
MEPBOro yclexa; HaXOJAUTh BEPOSITHOCTH COOBITHI B cepuu ucnbiTanuit bepryiu;

ONEepUpOBaTh TMOHATHSAMM: CllydailHas BEJIMYMHA, paclpeesieHue BepOsSTHOCTEH,
Juarpamma pacipeeneHHus..

K konmy 11 ki1acca o0yyaromuicss HAyYUuTC:

CPaBHMBATh BEPOSITHOCTH 3HAYCHUH CIy4YallHOW BEJIMYMHBI MO PACHPEACTICHUIO WIH C
MIOMOUIBIO AUATPAMM;

OIEpUpPOBaTh IMOHSATHEM MAaTEMaTHYECKOIO OKUIAHWS; NPUBOAUTH IPUMEPHI, Kak
IPUMEHSIETCd MaTEMaTHUECKOE OXHMJIAHHUE CIIy4alHOM BEJIMYMHBI HaXOAWTh MaTEMaTHUECKOE
OKHJAHME 10 TaHHOMY PaCIpPENEICHHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCE;

UMETH NPEJCTABIEHNE O HOPMAaJIbHOM paclpeaeIeHUN.



HEPEYEHBb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3BOBAHUA U
SJIEMEHTOB COAEPKAHUS 110 MATEMATHUKE

B ¢enepanbHBIX M pErHOHAIBHBIX MPOIEAYpaX OICHKH KadyecTBa OOpa3OBaHMUSI
UCTIONB3YETCSl TepeueHb (KOAU(UKATOP) paclpeleleHHBIX [0 KJaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUSI OCHOBHOW 0Opa30BaTENbHON NPOTrpaMMBbI CpPEIHErO
00111ero 00pa3oBaHUs U AIEMEHTOB COJEPKAHUS TI0 MaTEMAaTHUKE.

IIpoBepsiemble TPeGOBaHMS K Pe3y/JIbTATaAM OCBOEHHUS OCHOBHOM
oOpa3oBartesbHOI nmporpammal (10 Kiacc)

Kon [IpoBepsiemble PeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO 00pa30BaHUs
pe3yJiibTaTta
1 Yucna 1 BBIYMCICHUS

OnepupoBaTh MNOHATHSMM: palMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,

11
OOBIKHOBEHHAS U JIeCATHYHAs JPOOb, IPOLIEHTHI
12 BeimonuATe  apudmernyeckue  omepanuM € PalUOHAIBHBIMH U
' JEHCTBUTEIbHBIMU YU CIIAMH
13 BoinonHATe  npuOMMKEHHbIE — BBIYMCIEHHUS,  HUCHOJB3YysS  IpaBuia
' OKpPYIJICHUS, JA€JIaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BHIYUCICHUI
OnepupoBaTh MOHATHAMM: CTENEHb C LEIBIM IIOKAa3aTelIeM, CTaHJapTHas
14 (dbopMa 3anucu JEHCTBUTENBHOIO YHCIla, KOPEHb HATYpaJbHOW CTENEHU;

HCIIOJIb30BAaTh MOAXOAAIIYIO (I)OpMy 3alnucu Z[eﬁCTBHTeHLHBIX YUCCII AJIA
PEIICHUA MPAKTHYCCKUX 3a7Ja4 U MPCACTABJICHUA JaHHBIX

OnepupoBarh MOHSATUSIMHU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIHHOTO
1.5 yIlia; WCIMOJIb30BaTh 3alliCh IPOW3BOJBHOTO yIJIa depe3 OOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU

2 ypaBHCHI/IH 1 HCPABCHCTBA

OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, UppaloHaIbHOe ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE

BrimonHaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHHUN U pelaTh
TPUTOHOMETPUYECKHAE YPABHEHUS

2.2

BoinonHATe npeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX U HpPPAllMOHAIbHBIX
2.3 BBIDQXKEHUII M pellaTb OCHOBHBIE THUIBI LEIbIX, PAlUOHAIBHBIX W
HMPPALMOHATIBHBIX YPABHEHNUW U HEPABEHCTB




HpI/IMCHHTB YpaBHCHHA MW HCEPABCHCTBA A PCIICHHUA MAaTEMATHYCCKHUX

2.4 . .
3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKU U peaslbHOU )KU3HU
MogenupoBaTh peajbHbIE CHTYyallMd Ha S3bIKE aureOpbl, COCTaBIATH
2.5 BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA 110 YCJIOBHIO 3aJjaud, UCCIEeI0BaTh
MIOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara anreopbl
3 OyHKIUH U TpaPUKH
OnepupoBaTh NOHATUAMH: PYHKLHUSA, CIIOCOOBI 3a/1aHUs PYHKLMH, 00JIaCTh
3.1 OTIpeNIeIeHUus W MHOXKECTBO 3HAueHWH (yHKUWHU, Tpapuk QyHKIHUH,
B3aUMHO oOpaTHbIC PYHKITUU
32 OnepupoBaTh NOHATHSAMU: UYETHOCTb M HEYETHOCTh (YHKIMM, HYIU
(GyHKINH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBatek rpaduku GyHKIMHA U1 pelieHns ypaBHEHUN
34 Crpoutp W uyuTaTh TpadUKu JHHEHHOW (QYHKIUH, KBaApaTHIHOU
' (GyHKLIMH, CTENEeHHON (PYHKIMU € 1eJIbIM IIOKa3aTeleM
Hcnonb3oBare rpapuku (QyHKOMM JUIs HCCIEIOBaHMS MPOLECCOB U
35 3aBHCUMOCTEH TMpH PEUICHWH 337ad W3 JIPYTuX y4eOHBIX NPEAMETOB H
' peambHOM  JKU3HHU, BbIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXIY
BEITMYMHAMU
4 Hagana maTemMaTn4eckoro ananusa
41 OmnepupoBaTh TOHSATHSIMH: TIOCJIEAOBATENLHOCTh, apudMeTHueckas u
' reoMeTpHUecKasi IpOorpeccuu
OnepupoBarh MNOHATHAMH: OECKOHEUHO YOBbIBaollas TeoMeTpuyecKas
4.2 mporpeccusi, CcymMma  OECKOHEUHO  yOBIBAaIOLIEH  IreoMeTpHuYecKoi
porpeccuu
4.3 3amaBaTh OCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTe CBOMCTBA IOCIIEIOBATEIBHOCTEN M IPOTPECCU U
' pelIeHHs peabHbIX 33aa4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONIEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapaT s ONHCaHMA
5.2 peabHBIX MPOIECCOB U SIBIICHUH, TPH PEIICHUHN 33734 U3 APYTUX YICOHBIX
MIPEIMETOB
53 OnepupoBaTh  NOHATHAMHU:  ONpEAEICHHME, TEOpeMa,  CIEJCTBHE,
JI0Ka3aTeIbCTBO
6 Teopust BeposITHOCTEN U CTAaTHUCTUKA
6.1 UnTarh U CTPOUTH TAOJHUIIBI U JUATPAMMBI




6.2

OnepupoBarh MOHATHUSMHU: cpeaHee  apudMeTHdyeckoe, MeAHaHa,
HauOoJbIIIee, HANMEHbIIIEE 3HAYCHHE, pa3MaX MAaCCHBA YMCIIOBBIX JaHHBIX

6.3

OnepupoBarh NOHIATUSIMU: CIyYalHbIN SKCIIEPUMEHT (OIBIT) U CIy4ailHOe
coObITHE, dJEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXO0J]) CIYYaliHOTO
OTBbITA; HAXOAWTh BEPOSATHOCTH B OMNBITaX C PAaBHOBO3MOXKHBIMHU
CIIy4aiiHBIMHM COOBITHSIMH, HAXOAUTh M CPABHUBATh BEPOSATHOCTH COOBITUMN
B U3YUEHHBIX CITy4alHBIX SKCIIEPUMEHTAX

6.4

Haxomute u QopmynupoBaTh COOBITHSA: IepecedeHue H OOBeAUHEHHE
TAaHHBIX COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO;
MONIb30BAThCSA  JMarpaMMamMu  Diiiepa W (GOPMYNIOH  CIIOKEHHS
BEPOSITHOCTEW TIPU PELICHUH 33124

6.5

OnepupoBarh TMOHATHSMH: YCIIOBHas BEPOSITHOCTh, HE3aBUCUMBIC
COOBITHSI; HAXOJIUTh BEPOSTHOCTU C TOMOINBIO IMpaBUIa YMHOXEHHS, C
MIOMOLIBIO JI€PEBa CIIY4aiiHOTO OIIbITa

6.6

[TpumMeHsATH KOMOMHATOPHOE TMPABUIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4

6.7

OnepupoBaTh MOHATUSAMH: HCIIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
UCHBITAaHUH, yCIEeX W HeyAauya; HaXOIUTh BEPOSTHOCTU COOBITHI B cepuH
HE3aBUCHMBIX HMCIBITAHWM J0 IEPBOrO yClexa, HaXOJUThb BEPOSTHOCTH
cOOBITHH B cepuu UcnbITaHuil bepryiu

6.8

OnepupoBaTh MOHATHSMHU: ClydaiiHas BeJIMYMHA, paclpesereHne
BEPOATHOCTEH, AUarpaMma pacipeaesIeHus

I'eomerpus

7.1

OHCpI/IpOBaTI) IOHATHUAMU: TOYKaA, IIpAMas, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA W3 HHUX IPHU PELICHUU
F€OMETPUYECKHX 3a1a4

7.3

OHepI/IpOBaTB MOHATHUAMU: MNAPAJUICIBHOCTE MW TNCPIHCHIAUKYIAPHOCTDH
NpsAMBIX U ILIOCKOCTEH

7.4

KnaccudunupoBaTh B3auMHOE paclioyioK€HUE NPSMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHUSAMH: ABYIPAaHHBIM YroJs, I'paHd ABYIPAHHOIO YIJia,
peOpo ABYrpaHHOIO yriia, JUHEWHBIH yroj JBYTPaHHOTO yrja, 'pajycHas
Mepa IBYTPaHHOT'O yria

7.6

OHepI/IpOBaTB IMOHATHUAMU: MHOI'OI'paHHUK, BBIHYKHBIﬁ n HGBBIHYKJ'II)II\/'I
MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'pPaHHHKaA, HpaBHHBHBIﬁ MHOT'OI'paHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAaHHUKOB (MHMpamMuja, MpH3Ma,
MPSIMOYTOJIBHBIN TTapajieNenuIe, Kyo)

7.8

KnaccugunupoBaTb ~ MHOTOTpaHHUKHM,  BBIOMpass ~ OCHOBaHMS Ul
KJaccu(UKanuu (BBITYKIIbIC M HEBBITYKJIbIE MHOTOTPAHHUKH, TIPAaBUIIbHBIC




MHOI'OrpaHHUKHU, MIPAMBIC 1 HAKIIOHHBIC IIPHU3MBI, napanﬂenenﬂnenbl)

7.9

OHepI/IpOBaTB IOHATHUAMU: CECKYyIIasd IJIOCKOCTh, CCHCHNEC MHOI'OI'PAaHHHUKOB

7.10

OOBICHATD IIPUHIMUIIBI IOCTPOCHUA ceueHHI MHOI'OI'PaHHUKOB, UCIIOJIb3Ys
METOJ CICI0B

7.11

Ctpouth ce4yeHHs] MHOTOIPAaHHHUKOB METOJOM CIIEJIOB, BBIIOJHATD
(BBIHOCHBIC) TUIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHTYP:
BU/I CBEPXY, COOKY, CHU3Y

7.12

PemaTe 3aga4d Ha HaXOXACHHUEC I'COMCTPHUYCCKHUX BEJIIHNYHH I10 06pa3uaM
WM aJiroputMaMm, IMNPHUMCHAA HM3BCCTHBIC AHAIUTHYCCKHUEC MCTOABLI IIPU
PCUHICHUHU  CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOSIHI/H\/JI MCXKAY ABYMsS TOYKaMH, OT TOYKH 10 HpﬂMOﬁ, OT TOYKH A0
IINIOCKOCTH, MEKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

7.13

Pemrare 3aaun Ha HaxXOXJIEHUE T'€OMETPUUECKUX BEJIMYMH 10 0Opa3nam
WY aIrOpUTMaM, IIPUMEHSS W3BECTHBIC AHAJIUTUYECKHE METOJbl IIPH
pEelICHUU CTaHJApPTHBIX MAaTeMaTHYECKMX 3a]ady Ha BBIYMCIICHHE YIJIOB
MEXKIy CKPEIIMBAIOIIMMHUCA NPAMBIMH, MEXKIY IPSIMOM M IUIOCKOCTHIO,
MEXIY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

7.14

Bbuucnare 00beMBI M IUIOIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuia) ¢ IpUMEHEHHEM (hOPMYII, BBIYUCIATH COOTHOILIECHUS
MEXIY IJIOLIAISIMU MIOBEPXHOCTEH, o0beMaMu 0JT0OOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHSATUSIMU: CUMMETpPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUHN (UTYPHI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTb U MHTEPIPETUPOBATh HHGOPMALHIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (uUrypax, MpeAcTaBICHHYIO Ha
4yepTexax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTBI AJid peHICHUA CTCPCOMETPHUYCCKUX
3aaa4, MnOpeanojararomux HECKOJbKO IMaroB peIICHUsA, €CIU YCIOBHA
NMPUMCHCHUS 3aJIaHbI B SIBHOM (bopMe

7.18

[IpuMeHATH mpoCTEMIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4

7.19

HpI/IBOI[I/ITL IMPpUMEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B Ipupoac u
JKU3HH, paClIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHaTh MOTyYEHHBIE 3HAHMS Ha TPAKTHKE: aHAM3UPOBATH peabHBIC
CUTYAILlMU U MIPUMEHATh U3yYEHHbIE TOHSATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4ecku chopMyIMpOBaHHON MPOOIEMbI, MOAECIUPOBATh pEaIbHbIE
CUTYyallUM Ha S3bIKE T'€OMETPUU, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITUI U TeOpeM, anmnapara anreopsl,
pemiaTh  MPAaKTHMYECKUE  3a/ayd,  CBS3aHHbBIE C  HaXOXICHUEM
reOMETPUUECKUX BEIUYUH




IIpoBepsiemble 3j1eMeHTHI coaep:kanus (10 kaacc)

Kon [IpoBepsiemMblil 31eMEHT coaep KaHus
1 Yucna v BBIYKCICHUS
Panmonanbupie uncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, TPOLIEHTHI,
OeCKOHEUHble MEepUOJUUYecKUue Ipodu. Apudmernyeckue oOlepauuud C
11 pallMOHATBHBIMM ~ YHCIAaMH,  1peoOpa3oBaHUSl  YUCIOBBIX  BBIPAKCHUH.
[Ipumenenue apoOGell M MNPOLEHTOB Uil pELIeHHUs MPUKIAAHBIX 3ajad U3
PAa3IMYHBIX OTpaciel 3HAaHUW U pealIbHOW JKU3HU
JeWicTBuTenbHbIE  4YMCIIa. PanMOHAJIbHBIE MW HMPPALMOHAIBHBICE  YHCIIA.
12 Apudmerndeckue omnepanuu C ACHCTBUTENbHBIMU 4HciIaMH. [IpuOamxeHHbIE
' BBIUMCJICHMSI, I[IpaBWJIa OKpPYIJIEHHUS, MPUKHIKA M OLEHKa pe3yibTara
BBIYHCIICHUN
Crenenb ¢ nenbiM nokasateneM. CtanaapTHas ¢opma 3arucu J1eHCTBUTEIBHOTO
1.3 yrcna. Vcnonp3oBanue moaxonsmeld (opMbl 3alUCH JEHCTBUTEIBHBIX YHCET
JUIsl PEILIEHUS TPAKTUYECKUX 3aJa4 U IPEICTaBICHNS JaHHBIX
14 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHHU. HenictBus c
' apupMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHH
15 CuHyCc, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxecTBa U TOXIECTBEHHBIE MPEOOpa30BaAHUS
29 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Meron
' WHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
27 [IpumeHeHre ypaBHEHUN U HEPABEHCTB K PEIIEHUI0 MaTEeMaTHUECKUX 3a7ad U
' 3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U peabHOU )KU3HU
3 DOyHKINUK U TpaPUKH
31 OyHKus, crnocoOsl 3aaanus GyHkiuu. ['paduk dyaknuu. BzaumHo oOpatHbIe
' byHKIIUN
39 OO6nacTp ompesnereHUs W MHOXECTBO 3HaueHHH QyHkiuu. Hymnm ¢yHkuuw.

[TpoMexyTKH 3HAKOOCTOSHCTBA. YeTHbIe U HeUeTHbIe (PYHKIUN




Crenennass QpyHKLIMS C HaTypaJlbHBIM U LIeJbIM Moka3zateneM. Ee cBoiictBa u

3.3 - .
rpa¢uk. CBoiicTBa 1 rpaduK KOPHS N-0ii CTETIEHU
34 TpuronomeTrpuyeckass  OKPYKHOCTb,  OINpEAETICHHUE  TPUTOHOMETPUUECKHUX
' (GyHKINI YUCIOBOTO apryMeHTa
4 Hauana maTtemaTudeckoro aHaausa
41 [MocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
ApudmeTrndeckass U TreoMeTpuueckas mnporpeccud. beckoHeyHo yObIBaroIias
42 reoMerpuueckas nporpeccus. Cymma 0€CKOHEUHO yObIBaIOLIEH reoMeTpuyecKon
' nporpeccuu. GopMyna CIOXKHBIX MpoleHTOB. Mcnons3oBanue mporpeccuu Aiis
pelIeHNs peallbHbIX 3aJa4 IPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTUKa
MHoxecTBO, omepanuu Haj MHoXecTBamu. Jluarpammer Diinepa - Benna.
5.1 [IpuMeHeHrne TeOpPEeTUKO-MHOKECTBEHHOTO armapara s ONUCAHUS pealbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBneHne MAaHHBIX C TOMOIIbI0 Tabmun U guarpamm. CpenHee
6.1 apudMeThuecKoe, MeauaHa, HauOOJbIIEe U HAWMEHbIIEe 3HAUCHHUS, pa3Max,
JUCTIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyuaiiHple SKCIIEPUMEHTHI (OMBITHI) M CIydyalHbIe COOBITHS. DJIeMEHTapHbIE
coObITus (Mcxoxabl). BeposTHOCTH ciydailHOTO COOBITHS. Bin3ocTh 4acToThl U
6.2 BEpPOATHOCTH  cOObITHH.  CiydaiiHble  ONBITBI C  PaBHOBO3MOXHBIMU
JJIEeMEHTApHBIMU ~ COOBITUSIMH.  BeposSITHOCTM  CcOOBITMII B OMNBITax C
PaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU
6.3 Omnepanuu HaJ COOBITUSIMH: MEpeceueHue, OO0bEIUHEHUE, MPOTHUBOMOIOKHbIE
' coObITus. unarpammsl Diinepa. @opmyna ciaoxkeHus: BeposTHOCTEN
6.4 VYcnoBHass BEpOSATHOCTb. YMHOKEHHE BEpOSATHOCTEH. JlepeBo ciydailHOTrO
' sKkcniepuMenTa. @opmysia nmosHoN BepossTHOCTH. HesaBucuMble COOBITHS
65 Kom6unatopHoe mnpaBuno ymHoxeHus. [lepectranoBku u ¢akropuan. Ywucio
' couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HproToHa
bunapHbpIli crydallHBIH ONBIT (MCTBITAHWE), yCcreX W Heynada. HezaBucumblie
6.6 ucnelTanus. Cepusi HE3aBUCUMBIX HCHBITaHUN 10 mnepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHU bepHyn
Crnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEH. Huarpamma
6.7 pacupenenenusi. [Ipumepsl pacrmpeneieHuii, B TOM YHUCJIE€ T€OMETPUYECKOE U

OUHOMHAJIBHOE




['eomeTpus

7.1

OCHOBHbIE TOHATUS CTEpeOMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, MPOCTPAHCTRO.
[TonsiTue 00 AaKCMOMATUYECKOM IIOCTPOCHUM CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

B3aumHOoe pacmono)keHue HOpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECH,
napajuleJibHble M CKpemuBaromuecs npsimbsle. [lapainenbHOCTh NpsAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NapaJUICIbHBIE MpsAMBIE B IIPOCTPAHCTBE,
[IapaJUIEJIbHOCTD TPEX INPSAMBIX, NapauIeIbHOCTh MPSIMOU U IJIOCKOCTU. YTIIBI €
COHANPABJICHHBIMA CTOPOHAMH, YIOJI MEXIY NPSIMBIMM B IIPOCTPAHCTBE.
[TapayuienpHOCTH  IIOCKOCTEH:  NApaulelIbHBIE  IIOCKOCTH,  CBOWMCTBA
napajyieNbHBIX TuTocKocTel. [Ipocreiimme mnpocTpaHcTBeHHBIE (UTYpBI Ha
IUIOCKOCTH: TETPA3p, KyO, napaiesienune]i, IoCTPOEHUE CeYeHU I

7.3

[lepnieHAUKYIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHAUKYISIPHBIE MpsMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIbHBICE W NEPIEHAMKYISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYJIAPHOCTH MPSIMOW M IIJIOCKOCTH, TEOpEMa O NpAMOH
NEPHEHAUKYIISIPHON INIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MEXKIY IPSIMON U
IUIOCKOCTBIO, JBYIPAHHBIA  yrojl, JMHEWHBIA yroJl JBYI'PAHHOIO  YIJIa.
IlepneHauKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TMpsIMOM /0  TUIOCKOCTH, MpOeKIuss  (GUrypsl Ha  IUIOCKOCTb.
IlepneHuKyISIpHOCTD  IUIOCKOCTEH: TPHU3HAK IEPIEHIUKYIAPHOCTH  JBYX
I0ckocTel. Teopema o TpeX MeprneHauKyIsIpax

7.4

IlonsiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPAHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. I[Ipusma: n-yronapHas
NpU3Ma, TPaHU U OCHOBAHUS MPU3MBI, IPSIMasi U HAKJIIOHHAsl MPU3MBbI, OOKOBasi U
MIOJIHAsI ~ TIOBEPXHOCTh  IPU3MBL. [Tapamnenenunen,  NpsAMOYTOJIbHBIN
napajuieienunes u ero csoicrsa. Ilupamuaa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHHUE MUpamMu/ibl, 00KOBasi U MOJIHAsl HOBEPXHOCTh MUPAMU/IbI, IPABUIIbHAS
U YCE4YEHHas MHpamMHuaa. OJIEMEHTHl NpU3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOIPAHHUKH: MTOHATUE MPABWIBHOTO MHOIOTPaHHUKA, ITPaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAs IUpaMua, NPAaBWIbHAS TPEyrojbHas NUpaMUia U INPABUIILHBIN
TeTpa’ap, Ky0. IlpencraBieHue o mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJIp,
nonekadip u ukoca’y CedeHus MPpU3Mbl U TUPAMMU/IBI

7.5

CI/IMMeTpI/IH B THPOCTPAaHCTBE: CUMMCETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. ONEeMEHTHI CUMMCTPUHU B IHpaMHIaAX, HOapalICIICTIMIICAAX,
MMPpaBUJIbBHBIX MHOT'OI'PaHHUKAX

7.6

Brruncnenue »ieMeHTOB MHOTOTPAaHHUKOB: pedpa, AuaroHanu, yrisl. [lnomanp
OOKOBOM TIOBEPXHOCTH W TOJHOW TOBEPXHOCTH MPSMON MPHU3MBI, ILJIOMIATH
OCHOBaHMH, TeopeMa O OOKOBOW IMOBEPXHOCTH MpsiMOM mpu3Mbl. Ilmomans
OOKOBOM TOBEPXHOCTM U MOBEPXHOCTH MPABWIBHOM NHpaMuibl, TeOpema O
wiomanu ycedeHHoi nupamunsl. [lonsitne 06 oO6beme. OO0beM NHpPaMUIBL,
IIPU3MBI

7.7

[TomoOGHble Tema B mpoctpancTBe. COOTHOMICHUS MEXIY —IUIOIIAISIMH
MOBEPXHOCTEH, 00beMaMHU MOTO0HBIX TEJ




IIpoBepsiemble TPeOOBAHUSA K Pe3y/1bTATAM OCBOCHHMSI OCHOBHOM

oOpa3oBartesibHOI mporpammal (11 Kiace)

Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOTrPaMMEBI CPETHETO 00IIero 00pa3oBaHus
pe3yibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHSATHAMU: HATypaJIbHOE, IEJIO€ YHCJIO; HCIOIb30BaTh
11 NPU3HAKK JEIMMOCTH LEJbIX YHCEN, paslio’KeHHE 4YKclia Ha MPOCThIe
MHOXHTEJH JUIs PEICHUs 3314
1.2 OrniepupoBaTh NOHITHEM: CTENIEHB C PAIIMOHATILHBIM IOKa3aTeleM
13 OnepupoBaTh NOHATHSAMH: JIOTapU(PM YHCIA, TECATHUHBIC U HATypAIbHBIC
' JorapupMbl
2 YpaBHEeHUS 1 HEPABEHCTBA
[IpumeHsTh CBOIMCTBA CTEMEHU Ui TMpeoOpa3oBaHUS BBIPAKEHU,
2.1 OTIEPHPOBATH TOHATHUAMH: IIOKA3aTEIbHOE YPAaBHEHHWE W HEPAaBEHCTBO;
peliaTh OCHOBHBIE TUITHI TOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB
BremonusaTe mpeoOpa3oBaHUs BBIPAKEHUN, COJEPIKAIIMX JIOTapU(pMBI,
2.2 OTIEPHPOBATH MOHATUSMU: JIOTAPU(PMHUUECKOE YpaBHEHUE W HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOTapu(PMUUECKUX YPaBHEHHI U HEPABEHCTB
2.3 Haxoauts penieHust mpocTeHImX TPUTOHOMETPUIECKIX HEPABEHCTB
OnepupoBaTh NOHATHSIMH: CUCTEMa JIMHEHHBIX YPaBHEHHUHA U €€ PEIICHHE;
2.4 UCIIONIb30BAaTh ~ CHUCTEMY  JIMHEWHBIX  yYpaBHEHUW IS peIleHus
NPaKTUIECKHUX 3a/1a9
25 Haxomute  pemeHuss  OpOCTEHIIMX  CHCTEM W COBOKYIHOCTEW
' palroHaIbHBIX YPABHEHU U HEPABEHCTB
MopenupoBaTh peanbHbIE CUTyallUd Ha sI3bIKE aireOpbl, COCTaBIATh
2.6 BBIpQXXECHUS, YpaBHEHUS, HEPABEHCTBA U CUCTEMBI MO YCJIOBUIO 3aJayd,
UCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C HCIIOJIb30BaHUEM anmapara areopbl
3 OyHKIHH U TpaduKh
OnepupoBaTh MOHATHAMH: TEpUOIUYECKass (DYHKIUSA, TPOMEKYTKU
31 MOHOTOHHOCTH (PYHKIIMH, TOYKH SKCTpeMyMma (YHKIMH, HauOoJblliee U
' HAaUMEHbIIIee 3HAYCHUS (PYHKIMH Ha MPOMEXKYTKE; UCIOIb30BaTh UX JIs
ucciaenoBanus GyHKINH, 3aJaHHON TpauKoM
OnepupoBaTh MOHATUSAMH: TPadUKH MMOKA3ATEIHHOU, JIOTApUPMUIECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; u300pakaTh UX Ha KOOPIWHATHOM

IUIOCKOCTH U UCIIOJIb30BATh IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB




H300paxarh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKu  JHUHEHHBIX

3.3 YpaBHEHMI M UCHOJb30BaTh WX Ui PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH
34 Ucnonp3oBate Tpaduku (QyHKOMA U1 UCCIEAOBAaHHS IPOLECCOB H
' 3aBUCUMOCTEH U3 APyruX y4eOHBIX AUCLMILINH
4 Hauana maremMaTHueckoro aHajimsa
OnepupoBaTb MNOHATHSMHU: HENpepblBHAs  (DyHKUMs, TNPOU3BOAHAA
4.1 (GYHKIMU; HCIONB30BaTh TE€OMETPHUECKUH U (U3UYECKUH  CMBICTT
IPOM3BOIHON JJIS pellleHus 3a/1a4
42 HaxonuTe  npou3BOJIHBIE  BJIEMEHTApPHbIX  (YHKUUH,  BBIYMCIATH
' IPOM3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIIUI
Hcnonp3oBath  NMPOM3BOAHYIO ISl WCCIEAOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMEHATh PE3yJIbTaThl HCCIEIOBaHUS K
MIOCTPOCHUIO rpapuKOB
44 Hcnonp30BaTh MpoOU3BOAHYIO AJISI HAXOXKACHUSI HAWIYUYLIEro pELIeHHs B
' NPUKJIAJHBIX, B TOM YHCJE COLMANTbHO-3KOHOMUYECKHUX, 3ajauax
45 OnepupoBaTb NOHATUSAMM: NEpBOOOpa3Hasi M MHTErpayl; IOHUMATh
' reoMeTpUUYECKUN U U3NYECKUI CMBICIT HHTErpaia
16 HaxonuTh nepBooOpa3Hble 371€MEHTapHBIX (PYHKIUH, BEIUUCIATE HHTErpall
no popmyne HeroToHa - Jleitbnuia
47 Pemats npukianHble 3aga4n, B TOM YHCIIE COLMAIIBHO-DKOHOMUYECKOTO U
' (bu3nMUecKoro xapakrepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIu3a
5 Teopust BeposSTHOCTEN U CTaTHCTUKA
51 CpaBHMBAaTh  BEPOSITHOCTH 3HAYEHUH  CIOy4aiHOM  BEIMYUHBI  TI0
' pacnpezieNIeHUI0 WK ¢ TOMOUIbIO AarpamMm
OnepupoBaTh MOHITHEM MAaTEMATHYECKOTO OXXHUIAHUS, TPHBOIHUTH
59 IPUMEPBI TOTO, KaK MPUMEHSAETCS MaTeMaTHUECKOe OXKUIaHUE CITydaifHOU
' BEJIMYMHBI, HAXOIUTh MaTeMaTHYeCKOe OXHUJAHHE TI0 JaHHOMY
pacnpeneneHuIo
5.3 WmeTsb npeacTaBieHue o0 3aKOHE OOJIBIINX YUCET
5.4 Hmets npeacraBieHue 0 HOpMaabHOM PACIPENCICHUN
6 ['eomerpus
OnepupoBaTh MOHATUAMU: LMJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yroline
6.1 WIMHAPUYECKOW TIOBEPXHOCTH, IWIMHAP, KOHHMYECKas IOBEPXHOCTb,

oOpasyrommue  KOHHYECKOW  TIOBEPXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTh




6.2

Pacnio3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map)

6.3

OOBACHATH CITOCOOBI MOTyYSHHS TN BPALICHHS

6.4

KiaccudumpoBars B3auMHOE pacioiokeHue chepbl 1 MIOCKOCTH

6.5

OnepupoBaTh MOHATUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CErMEHTa,
BBICOTa CETMEHTa, IApPOBOW CJIOM, OCHOBAHME IIAPOBOIO CIIOS, BHICOTA
IIaPOBOTr'0 CJI0s, IAPOBON CEKTOP

6.6

Boruucnsate 0o0beMbl W IUIOHMIAAM TOBEPXHOCTEM TeN  BpalleHHS,
FEOMETPUUECKUX Tell C MpUMEHEHHEM QOopMy

6.7

OnepupoBaTh MOHSATHSAMH: MHOTOTPAaHHUK, BIOUCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cepsl, cepa, BIHCaHHAS B MHOTOIPAaHHHUK HIIH TEJIO
BpalleHus

6.8

BBIUUCIIATE COOTHOIICHHSI MEX/TY ILIOMIAIIMU TIOBEPXHOCTEH 1 00beMaMu
MOAOOHBIX TEN

6.9

N300paxkaTh m3ydaemble (UTYPBI OT PYKH W C NPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BbeMHBIX (GUryp: BHUJI CBEpXy, COOKY, CHM3Y; CTPOMUTH CEUEHHs Tell
BpalIeHUs

6.11

W3Bnekatb, WHTEPIPETUPOBATh U NPEoOpPa3OBbIBaTH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEICTAaBICHHYIO Ha
4YepTekax U PUCYHKax

6.12

[TpumeHsTh reoMmerpuueckue (hakTbl IJI PEIIEHUs CTEPEOMETPUUECKHUX
3a/a4, MPEANONAralolliuX HECKOIbKO IIAaroB PELIEHUs, €CIU YCJIOBHS
MIPUMEHEHHUS 3aJlaHbl B SBHOU (hopMme

6.13

OrnepupoBaTh NOHIATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) )IeI\/'ICTBI/ISI CIIOKCHUSA BCKTOpOB, BBIYUTAHUA BeKTOPOB %1
YMHOXEHHUS BEKTOpa Ha YHCIO, OOBSACHATh, KAKUMU CBOWCTBAMH OHH
o0azaroT

6.15

[TpuMeHsTh paBUIIO Napajlienenurena Npy CI0XeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATUSIMU: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrol  MeXJIy BEKTOpaMM, CKaJsIpHOE MPOM3BEAECHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

Haxoauth cymMMy BEKTOPOB M MpPOHU3BEIEHHE BEKTOpa Ha YMCIIO, Yroll
MEXJy BEKTOpaMH, CKaJSIPHOE MPOU3BEICHHE, PACKIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM




6.18

3a,I[aBaTB IIJIOCKOCTh YPaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEME KOOpAHAT

Pemate HpOCTCfIH.IPIG TCOMCTPHUYCCKUC 3ala4i HAa MPUMCHCHUC BCKTOPHO-

6.19
KOOPJIMHATHOT'O METOJ1a
Pemate 3amaunm Ha J0Ka3aTeabCTBO MAaTEMaTHYECKHUX OTHOIIEHUH WU
6.20 HAXOXXJICHUE T'€OMETPUYECKUX BEIMYHMH IO O0pasliaM WIH ajJrOpuTMaM,
' OPUMEHSST  M3BECTHbIE  METOAbl  IPU  PELIEHUH  CTaHIApTHBIX
MaTeMaTHYECKUX 3a7a4
6.21 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U IEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI NP PEILICHUH CTEPEOMETPUUECKHX 3314
6.22 [TpuBOANTE HpHUMEPHl MaTEeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHupone U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpyMeHsTh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh PEabHbIC
CUTYallUd U IPUMEHSTh U3y4YE€HHbIE OHATHUS B IPOLIECCE OUCKA PELICHUS
MaTeMaTHYECKU CPOPMYITUPOBAHHON POOIEMBI, MOJICIUPOBAThH pPealIbHBIC
6.23 CUTyalluUd Ha S3bIKE I'€OMETPUH, MCCIIENOBaTh INOCTPOEHHbIE MOJEIU C
UCTIOJIb30BAaHUEM T'€OMETPUYECKUX TOHSATHI U TeopeM, anmnapaTa aareopsl,
pelmiatb ~ MpPaKTUYECKHE  3aJayd, CBA3aHHBIE C  HAXOXJIEHUEM
F€OMETPUUECKUX BEIMUUH
IIpoBepsiemblie 3jieMeHTHI conep:xanus (11 kiace)
Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
1 Yucna v BIYUCICHUS
11 Harypanbnsie u nensie yncna. [Ipu3Haky Je1MMOCTH LEIbIX YUCE
1.2 Crenens ¢ palMOHaIBHBIM NOKa3arenaeM. CBOKCTBA CTEIIEHH
13 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(MbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol
29 [IpeoOpazoBanre BbIpaXEHHUH, CcOAEpKAIIUX CTENEHH C palOHAIbHBIM
' MoKa3aTeseM
2.3 [IpumMeps TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenpHBIC YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS 1 HEPaBEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHHU. PemeHue npukiIagHbIX 3a7ad C MOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHUI




2.7

Cucremsl COBOKYITHOCTH pallMOHAJIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

[IpuMeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKHX

2.8 . .
3ajlay ¥ 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
3 DOyHKINUH U TpaPUKH
Oynkuus. Ilepuonnueckue Qynkuuu. IIpomMekyTkM MOHOTOHHOCTH (DYHKLUH.
3.1 MaxkcumymMbl 1 MUHUMYMbI GyHKuud. HaunOosnbliee ' HavMeHbIEE 3HAYCHUE
(GYHKLINU HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
34 Hcnonb3oBanue rpapukoB (GyHKUMH JUIsl PELICHUs YpaBHEHUM M JIMHEHHBIX
' CHCTEM
Ucnonp3oBanne rpadukoB QyHKIUH UIS  HCCIENOBaHUS TPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HUKAIOT NP PEIICHUM 3aJay U3 JPYTUX Y4eOHbIX
IIPEMETOB U pealbHOM KU3HU
4 Hauana maremMaTHueckoro aHaimsa
4.1 HenpepsbiBable GyHKIMN. MeTOA MHTEPBAIOB /71 peIlICHHUs] HEPABEHCTB
4.2 [TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GpuU3NIECKUt CMBICT TPOU3BOTHON
43 [Tpon3Bo/iHBIE 3NEMEHTAapHBIX (YHKIUH. POpMyNbl HaXO0XIE€HHUsS MPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIUIA
[IpumeHenre NpPOM3BOAHONW K HCCIEIOBAHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.4 KCTpeMyMbl. HaxosxaeHne HanOoibIIero U HaMMEHBIIEro 3HaueHUs (PyHKIUH
Ha OTpe3Ke
[lpuMeHeHHe TIPOM3BOMHOW JUII HAXOXKICHUS HAWIYYIIEro pEHIeHHsS B
4.5 OPUKIAJHBIX 3a7ayax, JJIs OINpENeNeHUuss CKOPOCTH IIpolecca, 3adaHHOrOo
dbopmyroi uiu rpaguKoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuii 1 pu3ndeckuil cMbici. Beruncnenue nuHTerpana
' no popmyne HeroToHa - Jleitbuuia
5 Teopust BEpOATHOCTEN U CTATUCTHKA
YucnoBele XapaKTEPUCTUKH CIIydallHBIX BEIMYUH: MAaTEMAaTHYECKOE OXKUIAHMUE,
JTUCTIepcUss W CTaHIApTHOE  OTKJIOHeHue.  llpumepsl  mpUMeHEHUs
51 MaTeMaTHYeCKOro OKUIAHUA, B TOM YHCIE B 33[a4ax U3 [NOBCEJHEBHOMN JKU3HHU.

MaremaTHuecKkoe OXuJaHue OMHAPHOM CiydailHON BeIWYMHBI. MaTeMaTuieckoe
OXKHJAHUE CYMMBI CIy4allHBIX BEJIMYMH. MareMaTu4eckoe OXHIaHHE U
JCTIEPCUS TEOMETPHUECKOTO U OMHOMHUAIBHOTO pacIpeesieH i




5.2

3aKoH OOJIBIIIUX YUCET U €r0 POJIb B HAayKe, MpUpojie U odimecTse. BeiOOpoUHbIi
METOJI UCCIIENOBAHUI

5.3

[Ipumepsl HENpEpHIBHBIX Cclay4yailHbIX BenuuuH. [loHsATHE O TJIOTHOCTH
pacnpeneneHus. 3ajauyd, IPUBOAALIME K HOPMaJIbHOMY pacHpelesICHUIO.
[TonsiTrie 0 HOPMAJILHOM pacHpeeIeHUN

['eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrOIIMe IWIMHIPUUYECKON MMOBEPXHOCTH,
OCh IWJIMHIPUYECKON moBepxHOCTH. Llunuuap: ocHoBaHuss u  OOKOBas
MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIAs OOKOBOI U MOJHOM MOBEPXHOCTH

6.2

Konuueckass mOBEpXHOCTb, OOpa3yrolue KOHHYECKONW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TmoBepxHocTU. KOHYC: OCHOBaHME U  BEpIIWHA,
oOpa3yromias U OCh, IJIOMAAb OOKOBOW M IOJIHOM MOBEPXHOCTU. Y CEUCHHBIN
KOHYC: 00pa3yroniue U BEICOTa, OCHOBAHHS U OOKOBAsI IOBEPXHOCTH

6.3

Cdhepa m map: uenrp, paaumyc, AWAMETp, IUIOMIAAb IOBEPXHOCTH Chephl.
B3auMHoe pacrionoxxeHue chepbl U IUIOCKOCTH, KacaTellbHas TNIOCKOCTh K cdepe,
ioniab chepsl

6.4

N306paxenue Ten BpallleHus Ha IUI0CKOCTH. Pa3BepTka nuauHApa 1 KOHyca

6.5

KoMmOuHanmu ten BpallleHuss U MHOTOIPaHHUKOB. MHOrOrpaHHMK, ONHMCAaHHBIN
0KOJI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PaHHUK, WIIM TEJIO BPALLICHUS

6.6

[Tonsitue 06 o0wveme. OcHOBHBIE CBOICTBA 00beMOB Tell. Teopema 00 oObeme
OpSAMOYTOJIBHOTO TapajjieNienunesa U cieacTBus u3 Hee. OO0beM IMIMHApA,
KoHyca. O0beM m1apa u miomais cepbl

6.7

[TogoOubie Tenma B mpocTtpaHcTBe. COOTHOLIGHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00beMaMHU MOJTO0HBIX TEJ

6.8

Cevenus nunuHApa (MapayjieNbHO U MEPHEHIUKYISIPHO OCH), CEYEHUsT KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAIIEe Yepe3 BEPIIMHY), CEUEHHUs 11apa

6.9

BeKTOp Ha TINIOCKOCTH W B IIPOCTPAHCTBEC. CnoxeHre U BBIUMTAHUE BCKTOPOB.
YMHOXk€eHUE BEKTOpa Ha YKClio. PaznoxkeHne BEKTOpa 1Mo TpeM HEKOMIUIaHAPHBIM
BekTopaM. [lpaBuino mapamnenenunena. Pemenue 3amay, CBS3aHHBIX C
MPUMEHEHUEM MPABUJI ACHCTBUIN C BEKTOpaMuU

6.10

[TpsimoyronbHasi cuctema KOOpPAMHAT B NIpocTpaHcTBE. KoopamHaTel BEKTOpA.
[Tpocreiiine 3amaun B KOOpAMHATaX. YToil MeEXIy BekTopamu. CkaisipHOe
IIPOU3BENIEHNE BEKTOPOB. BhIuKcieHne yriaoB MexAy NPSMBIMHU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TPU PELIEHUH F€OMETPUUYECKUX 3a/1a4




MNEPEYEHB (KOAUD®UKATOP) IPOBEPSIEMBIX TPEBOBAHUM K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI
CPEJHEI'O OBIIEI'O OBPA30OBAHUMA U DJIEMEHTOB COAEPXKXAHMUA 11O
MATEMATHUKE

Jns mpoBeieHUsT €MHOTO TOCYJAapCTBEHHOTO SK3aMeHa mo maremaTtuke (naiee - EI'D mo
MaTeMaTHKE) UCIHOJIb3YeTCs mepedeHpb (Koaudukarop) mpoBepsieMblx TpeOOBaHUM K pe3ylibTaTaM
OCBOCHHS OCHOBHOM 00pa3zoBaTeIbHON MPOrpamMMbl CPEAHEr0 OOLIero oOpa3oBaHUs U HIIEMEHTOB
conepskanus. [Ipu nposenenuun EI'D no MmatemaTike 6a30Boro ypoBHs U3 nepeyts (koaudpukaropa)
BBEIOMPAIOTCSL TMO3WIIMN, COOTBETCTBYIOIIME (elepaibHON pabodeid mporpamme IO MaTeMaTHKE
(6a30BbIil YpOBEHB)

IIpoBepsiembie Ha EI'D no MmaremaTuke TpeGoBaHUS
K pe3yJibTaTaM 0CBOCHHs OCHOBHO 00pa30BaTe/IbHOM NMPOrpaMMbl
cpeaHero oouero oopa3oBanus

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
POBEPSIEMOr0 | OCHOBHOM 00pa30BaTEILHOM MPOrPaMMBbI CPETHETO 00IIEero 00pa3oBaHuUs
TpeboBaHUs

1 Bnanenue Meromamu J0Ka3aTeNbCTB, alrOPUTMaMHU pPEIICHHS 3a]ad;
yMeHre (QOpMyITUpOBaTH W OMNEPUPOBATH TMOHATHSAMHU: OIpeAeTeHUE,
akcuoma, Teopema, CJEICTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTeNbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHUPOBATH
oOpaTHOE€ M NIPOTHUBOINOJIOXKHOE YTBEPXKJEHUE, MPHUBOJIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HCHOJIB30BaTh METOJ MaTeMaTH4EeCKOM WHIYKIIHH;
MMPOBOAUTD JOKA3aTCIbHBIC PACCYXKACHUA IMPU PCIICHHUU 3a/iad, OLICHUBATH
JIOTUYECKYI0 TPABWIBHOCTh  PACCYXAEHUH; YMEHHUE OINEepUpOBaTh
MOHATHUAMU. MHOXKCECTBO, MMOJMHOXCECTBO, OICpallMU HaJd MHOXCCTBAMMU,
YMEHUE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Jajs
OnmrcCaHusd p€ajbHBIX IPOLECCOB U SIBJIEHUU U Ipu pCUICHUHA 3a1a4, B TOM
qHCIie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEePUPOBATH MOHATUIMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad HA IIIOCKOCTH; YMEHUE 3a/1aBaTh
U OMHCHIBATH Tpadbl pa3TUYHBIMU CIOCOOaMU; UCTIONB30BaTh Tpadbl Mpu
pElIeHUH 337124

2 YMeHue onepupoBaTh MOHATHSIMH: HATYPAILHOE YHCIIO, IIEJIOC YHCIIO,
CTETeHb C LEeTbIM ToKa3aTesieM, KOPEHb HAaTypalbHOU CTETIeHHU, CTENEHb C
panorOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHDL C )IeI\/'ICTBI/ITeJ'II)HI)IM II0Ka3aTelieM,
norapudmM YMCIa, CHHYC, KOCHHYC M TaHT€HC IPOHU3BOJILHOTO YHCTIA,
OCTaTOK IO MOJYJIO, PAlMOHAIBHOE YHCIO, HWPPAIMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaJIbHBIX, LEJNbIX, pAIMOHATBHBIX, JEHCTBUTEIHHBIX
YKCcel, yMEHHE HCIOJB30BaTh MPU3HAKU ACTUMOCTH, HAUMEHBIITHA OOt
JenuTeNh W HaUMEHblIee oOliee KpaTHoe, anroputMm EBkimuma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIUMYHBIMH MMO3UIIMOHHBIMU CHCTEMaMH
CUUCIICHUA; YMCHUC BBIIIOJHATH BBIYUCIICHUC 3HA4YCHUHU U HpeOGPaSOBaHI/IH
BBIPDOKEHHUM CO CTEMEHSAMHU W Jiorapudmamu, mpeoOpa3oBaHUsi IPOOHO-
palMOHAIBHBIX  BBIPAKECHHUM; YMEHHE  ONEPUPOBATH  IOHATHUIMMU:
MIOCJICIOBATEIBHOCTD, apu(MeTHUecKasi TPOTpPeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBalOIIas T'€OMETpPHYECKas MPOrpecCus;




yYMEHHUE 3aJaBaTh I10CIEIOBATEIbHOCTH, B TOM YHUCIE C IOMOILBIO
PEKYppPEHTHBIX (HOpMYJ; YMEHHE ONEPHUPOBATH MOHATUSMH: KOMIUIEKCHOE
YHUCIIO, CONPSIKEHHbIE KOMIUICKCHBIE 4YHCIA, MOIYJb W apryMEeHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYecKas U aureOpanyeckas); yMEThb
IPOU3BOUTH apU(PMETHYECKHE JCHCTBHUA C KOMIUICKCHBIMU YHCIIAMU;
IPUBOAUTH IPUMEPHI UCIOJIb30BaHUS KOMIUIEKCHBIX YHCEIl; ONEPHpPOBAThH
HOHATUSAMM: MaTtpuna 2 X 2 u 3 X 3, onpelenurenb MaTpHULIbI,
reOMETPUYECKUI CMBICI OIIPEAeIUTENs

YMeHue onepupoBaTb MNOHATHAMH: DPALMOHAJIBHBIE, HWPPALMOHAIBHEIC,
[OKa3aTellbHble, CTEIEHHbIE, JorapuMuyecKue, TPUTOHOMETPUUECKUE
YPaBHEHHsS M HEPABEHCTBA, MX CHUCTEMbBl; YMEHHE OIEPUPOBATH
MNOHATUSAMH: TOXKJECTBO, TOXXKJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPAaBHEHMM M HEPAaBEHCTB, PABHOCUIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IOMOILBIO Pa3JIMYHBIX I[PUEMOB; pEIIATh
YpaBHCHHsA, HCPABCHCTBA W CHUCTCMblI C IIapaME€TpOM; MPUMCHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMbI JJI PEIICHHUS MaTeMaTUYECKUX
3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTei HAYKU U pealbHOU )KU3HU

YMeHue omnepupoBaTh TMOHATHAMU: (YHKIMSA, YETHOCTh (DYHKIUH,
NePUOANYHOCTh (PYHKIMHM, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GbyHKLIMYU, SKCTpeMyM (YHKIMM, HAauOosblllee U HauMEHbIee 3HAUYEHUS
(GYHKIIMM Ha MPOMEXKYTKE, HempepblBHAs (YHKIUS, aCUMIITOTHI rpaduka
GbyHKLIMYU, TepBas U BTOpas MPOM3BOJHAs (PYHKIUH, T€OMETPUUYECKUN U
¢u3nyecKkuit CMBICI POU3BOJIHOM, TepBOOOpa3Hasi, ONpeaeIeHHBIN
UHTErpajl; YMEHHE HaXOJWUTh ACUMIITOThI rpaduka (QyHKIHMH; yMEHHE
BBIUMCIISATH  MPOU3BOJHBIE  CYMMBbI, [POU3BEAEHUSA, YAaCTHOTO U
KOMIO3UIMK (YHKIMH, HAXOAUTh ypaBHEHHE KacaTeNbHOM K Ipaduky
(GYyHKLIMY; yMEHHE HaxOIMThb INPOU3BOJHBIE 3IIEMEHTAPHBIX (YHKLUH;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO [UIsl HCCieloBaHUS  (QYHKIIHH,
HaXO/JUTh HauOOJNbIIME W HAUMEHbIINE 3HaueHHs (QYHKUUH; CTPOUTH
rpaukd MHOTOWIEHOB C HCIOJb30BAHUEM armapara MaTeMaTH4eCKOIro
aHaJIM3a; NPUMEHATH [POU3BOAHYIO [UIsl HAaXOXKIEHUS HaWIydIlero
pelieHuss B NPHUKIATHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKHX U
¢u3nUeckux 3ajavyax; HaXOAUTh IUIOLAU U 00BEMbI (PUTYp C TOMOLIBIO
UHTETpasia; MPUBOJIUTH MPUMEPHl MATEeMAaTUYECKOTO MOJEIMPOBAHUS C
noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBath NOHATUAMU: TpaduK GYHKIMH, OOpaTHas QYHKIIHS,
KOMIO3UIUS (DYHKIMHA, JTUHEeWHas (yHKIMs, KBaapaTHyHas (yHKIHA,
paunoHanbHass (QYHKUUS, CTeNeHHas (YHKIMs, TPUTOHOMETPUUYECKHE
¢byHkuuu, oOpaTHblE TPUTOHOMETpHUUYECKHE (DYHKIMM, TOKa3aTelbHas M
norapupmuueckas (DyHKIIUU; yMEHHUE CTPOUTHh TpaduKd HM3YUICHHBIX
(GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHust  rpaduKoB  (yHKIIHIA,
UCMOJIb30BaTh IpaUKK U1 U3y4EHHs MPOLECCOB M 3aBUCUMOCTEH, Ipu
peLIeHUH 33a/a4d U3 JIPYI'MX Y4eOHBIX NPEIMETOB M 33Jay U3 peabHOU
KHU3HH;, BBIpAKaThb (HOPMYJIAMH 3aBUCUMOCTH MEXAY BEIMYHMHAMU;




UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKUUHN IS pelleHus ypaBHEHHI,
HEPAaBEHCTB W 3aJad C MapaMeTpamu; M300pakaTb Ha KOOPIWHATHON
IUIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHUCTEM

YMeHue pemiatb TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4MCIE Ha
IPOLIEHTHI, J0JIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3a7a4yd U3 00JacTH YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTaBJISATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IIO YCJIOBUIO 3a1a4yd, MCCIENOBATh IIOJyYEHHOE pPELICHHE U
OLIEHUBATh IPaBJIONOAOOHOCTh PE3YJIbTATOB; YMEHUE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha sA3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBMIO 3a/1a4H, UCCIEA0BATh
IOCTPOCHHbIE ~ MOJENIM C  MCIOJIB30BaHMEM  ammapara  aiaredpsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpeAHee apudMeTHuecKoe, MeauaHa,
HauOoJIbIlIee U HAaUMEHbILIEE 3HAYCHUs], pa3Max, TUCIEpCUs, CTaHAapTHOE
OTKJIOHEHUE 4YMCJIOBOr0 Habopa; yMEHHE M3BJIEKATh, MHTEPIPETHUPOBATH
UH(OPMALINIO, TIPEACTABICHHYIO B Ta0JIUIax, Ha JUarpaMMax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUM; MPEACTABIATh
uH(pOpMalLlMI0O C TOMOUIbIO TaOMUI] M  JuarpamMm; HCCIIEIOBaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM 4YHCIE C NPUMEHEHHEeM TIpapHuuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpa)MueCcKH UCCIIEeI0BaTh COBMECTHBIE
HaOJI0IEHNUS C TOMOIIIBIO JHarpaMM pacCeUBaHUs U JTMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUAMM: CIyYaWHBIA OIBIT M CIy4alHOE
coObITHE, BEPOATHOCTb CIy4aHOTO COOBITUS; YMEHHME BBIYHUCIATH
BEPOSITHOCTb C HCIOJBb30BAHHEM TIpaUUYeCKUX METOOB; NPUMEHSThH
(GopMyJbl CIIOKEHHS M YMHOXXEHMSI BEpOSTHOCTEH, (hopMyny MOITHOU
BEPOSATHOCTH, Gopmyny bepHyian, komOuHaTOpHBIE (PAaKTBI U (HOPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE OIEepUpOBATH
MOHATUSAMM:  CllydaliHas BEJIMYMHA, PACIpPENCIICHUE BEPOSATHOCTEM,
MaTE€MaTU4YeCKOe OKHUJAHWE, AUCHEPCHS M CTAaHJAPTHOE OTKJIOHEHHE
CllyualiHOW  BENWYMHBL, (YHKUMU pacHpeieieHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, IIOKA3aTEIBHOIO M HOPMAaJIbHOTO PACIPENEICHUN; YMCHHE
UCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIpPENCIICHUN I PEIICHUs 3a7ad4;
3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJIbl BHIOOPOUHBIX
UCCJIECNOBAHUM; YyMEHUE MPUBOAUTL IIPUMEPHI IMPOSBICHUSA 3aKOHA
OOJBIIMX 4YHUCENl B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; yMEHHE
OIEPUPOBATh MOHATUAMU: COUYETAaHUE, IEPECTAaHOBKA, YMCIIO COYECTaHUH,
YHUCIIO  TEepecTaHoBOK;, OuHOM  HploTOHa; yMeHHe  MPUMEHSTbH
KOMOWHATOpHBIE (PAKTHI U PACCYXACHUS I PeIleHHs 3a7ay; OLIEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJEIb U
UHTEPIPETUPOBATH MTOIIYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh NOHATHUSMHU: TOYKa, MpsiMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJINUYMHA YIUIA, INIOCKHUI yroJl, IByTrpaHHbIA
YTOJ, TPEXTPAHHBIA YTOJ, CKPEIIMBAIOLIMECS MPsAMbIE, TApAIIEIbHOCTh U
NEePNEHANKYIISIPHOCTh NPSIMBIX M IUIOCKOCTEH, Yrojl MEXAY HpPSIMBIMH,
yroJl MeXay TMpsAMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,




paccTosHUE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE MEXIY MPSIMbIMH,
paccTosiHuE MEXAY IUIOCKOCTSMHU; YMEHHE HUCIOJb30BaTh IPU PELIECHUU
3ajjad U3y4eHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPHUM; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTh MAaTEeMaTHYECKHE
MOJEJIM C TOMOLIbI0 TI'€OMETPUYECKUX IOHATUM M BEIMYUH, pEeLIaTh
CBSI3aHHbBIE C HUMHU IIPAKTUUECKUE 3a]1a4U
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YMeHue onepupoBaTh MOHATHSIMH: IUIOMIAAL (UTyphl, 00beM (urypsl,
MHOIOTPaHHUK, INPAaBUJIbHBIH MHOIOTPAHHUK, CEUYEHHWE MHOI'OIPAHHHUKA,
KyO, mapajienenumnesa, mnpusMa, nupamuaa, ¢Gurypa U MOBEPXHOCTb
BpallleHusl, UIUHAP, KOHYyC, Imap, cdepa, Iwiomanb cdepsl, IUIOHIAIb
MOBEPXHOCTU MHUPaMHbl, NPU3MbI, KOHYCa, IWIMHApPA, 00BEM KyoOa,
NPSIMOYTOJIBHOTO Mapajulesieune1a, MNUPAMUJIbl, MPU3MBIL, LWJIAHJPA,
KOHyca, Il1apa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHs KOHyca W LWIMHIpA,
napajuyieJbHble OCH WM OCHOBAaHHUIO, CEYEHHE 11apa, IIJIOCKOCTb,
Kacaromasicsi cQepsl, IMIMHApPA, KOHYCa; YMEHHE CTPOHUTH CEeucHHE
MHOTOTPaHHHKA, U300pakaTh MHOTOTPAaHHUKU, (UTYPHI U MOBEPXHOCTU
BpallleHUs, UX CEYEHHUS, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPENICTB;
YMEHHE TPUMEHATH CBOWCTBA I€OMETPUYECKHX (UTYpP, CAMOCTOATEIHHO
(dopMyIHpOBaTH ONpEAETICHUS U3y4aeMbIX (HUTyp, BBIIABUTATH THIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX TeOMETpHuYecKuX (uryp, oOOCHOBBIBATH WU
ONpoBepraTb HX; YMEHUE MPOBOJIUTH Kiaccupukanuio Quryp Mo
pasIMYHBIM TNpPU3HAKaM, BBINOJIHATE HEOOXOAUMBIE JONOJHHUTEIbHbIE
MOCTPOCHUS
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YMeHue onepupoBaThb MOHATHSAMM: JIBUKEHME B  IPOCTPAHCTBE,
napajyieNbHBI TIEPeHOC, CUMMETPHS Ha TUIOCKOCTH W B INPOCTPAHCTBE,
IOBOPOT, TMpeoOpa3oBaHMe MOJ00US, TOJOOHBIE (UIYpBl; YMEHHE
pacro3HaBaTh paBHBIE W IOJ00HBIE (UTYpPBI, B TOM YHCJIE B TIPUPOJE,
HCKYCCTBE, apXUTEKTYpE; NCIOIH30BATH TEOMETPUIECKHE OTHOLICHHUS TIPH
pelIeHUH 3ajjay; HaXOOUTh TI'e€OMETPHUYECKHE BETUYMHBI (JJIMHA, YTOJ,
IoIaib, 00BbEM) MPHU PELICHUH 3a/1ad U3 APYrUX Y4eOHBIX IMPEIMETOB U
U3 peaJbHOM >KU3HU; YMEHHE BBIYHCISATH T€OMETPUYECKHE BEITHMUMHBI
(MHA, YroJj, IUIOIMAAb, O0BEM, IUIOMIAJh IMOBEPXHOCTH), HCIIOIB3Ys
u3ydeHHble (OPMYJIBl U METOJbl, B TOM YHMCIE: IJIOUIAa/b MMOBEPXHOCTH
MUpaMUJIbI, TPU3MBI, KOHYCa, MIIMHAPA, TUIomaas chepsl; o0beM Kyoda,
OPSMOYTOJIBHOTO TapajulesienuIeaa, MHpaMHUJIbl, TPU3MBL, IMIMHAPA,
KOHYCa, I1apa; yMeHUE HaXOUTh OTHOIIIEHHE 00bEMOB MTOA00HBIX (PHUTYp
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YMeHue onepupoBaTh MOHATUSAMU: NPSIMOYTOJbHAs CUCTEMA KOOpJAWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOpPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
POM3BEACHUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKTopa Mo 0Oasucy,
CKAJIIPHOE IPOMU3BENCHHE, BEKTOPHOE MPOU3BEACHHUE, YIOd MEXKIY
BEKTOPAMH; YMEHHE HCIIONIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ
JUISI pEIICHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MPEIMETOB

13

YMeHne BeIOMpATh MOAXOMAIINNA METOJT ISl PEIICHUS 3aa9i; TOHMMaHUE
3HAYMMOCTH MAaTEMATHKU B H3yYCHUH TPUPOAHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBJICHWW; yMEHHE paCllO3HaBaTh TMPOSBICHHUE 3aKOHOB
MaTEeMAaTHKU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPH MaTEMATHIECKHIX




OTKPBITUIA POCCUIMCKON U MUPOBOM MaTEMATHYECKOW HAYKH

ITepedeHnb 371eMeHTOB coiep:KaHusl, NpoBepsieMbIX Ha EI'D
10 MaTeMaTHKe

Kon IIpoBepsieMblii 2JIEMEHT COAEpKAHUS
1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

1.2 Panmonanenpie uuciia. OOBIKHOBEHHBIC W JIECATUYHBIE JIPOOH, IPOIICHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndeckuit KOpPEHb HaTypaJbHON CTEIICHH. JevictBus c
apu(METHUECKUMH KOPHIMHU HATYpAIbHOM CTETICHN

14 Crenenb ¢ nenbiM mokazareneM. CTeNeHb € pPAIMOHAIBHBIM IOKA3aTeJeM.
CBoiicTBa cTENEHU

15 CuHyc, KOCMHYC M TaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuyHble U HATypalbHbIE JOrapupMbl

1.7 JlelicTBuTenpHble 4Mcaa. ApH(MeTHYECKHEe Olepaluud ¢ JAeHCTBUTEIbHBIMU
yucinaMu. [IpuOnmkeHHble BBIYMCIICHHUS, IpaBUIa OKPYIJIEHWS, NPUKUIKA U
OLIEHKa Pe3yJIbTaTa BbIYMCIECHUIN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommiekcHsle uncna

2 VYpaBHEHUS U HEpAaBEHCTBA

2.1 [enble u 1poOHO-pallMOHATbHBIE YPABHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHUS

2.4 [ToxazarenbHble U TOTapu(PMUUECKHE YpaBHEHUS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanronanbHpie HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB




2.10

YPaBHeHI/IH, HEPABCHCTBA U CUCTEMBI C ITapaMETpaMu

2.11 |Marpuua cucTemMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTPHIIbI
3 OyHKIUYU U TpapUKu
3.1 Oynkuus, cnocoOsl 3amanus Gyskuuu. ['padpuk Qynkiun. BzaumHo obpatHble
¢ynkuuu. YerHsle 1 HeueTHble pyHKUuU. [lepuoanyeckue GpyHKuun
3.2 O6nactp ompeneiaeHUuss U MHOXKeCTBO 3HadyeHHd Gynkmuu. Hymun QyHKIumu.
[TpoMeXyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHUH.
Maxkcumymbl 1 MUHUMYMBI QyHKUuU. HanGosbliee M HauMeHblIee 3HAYCHHE
(YHKIIMHM Ha IPOMEKYTKE
3.3 CrenenHast GpyHKIHS C HATypaJlbHBIM W IEJBIM IMOKa3areieM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.6 Toukn paspeiBa. AcuMmnToTsl rpagukoB ¢(yHkuuid. CBoiicTBa (QYHKIMH,
HENpEePbIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENILHOCTEH
3.8 Apudmernueckass u reomerpuueckas nporpeccuu. dopmyna  CIOXKHBIX
IIPOIICHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
4.2 [IpumeHeHrne NPOM3BOAHON K HCCIENOBaHHIO (DYHKUMH Ha MOHOTOHHOCTh WU
KCTpeMyMbl. HaxoxaeHne HanOoJbIIero U HaMMEHBIIEro 3HAUYeHUS (PYHKIUH
Ha OTpe3Ke
4.3 [TepBooOpaznas. Murterpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, Onepaluy HajJ MHOKecTBaMHU. J[narpamMmsel Disiepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 ['eomerpus




7.1 ®durypsl Ha MITIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ MOBEpXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI
TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC
Ne KoanuectBo yacos JJIeKTPOHHbIE
- HaumeHoBaHue pa3ieioB (undposbie)
n/m KoHTpoJbHbIe
H TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTbI
pecypcsl
HauanbHbie cBeicHUSA
MaTEMAaTHYECKOHN
[IpencraBnenue qaHHBIX U
4 cratuctuku. Anrebpa, 11
omnucareabHast CTATUCTUKA
KJIACC: YPOKH, TECTHL,
3aganus. (yaklass.ru)
CrydaiiHble OTIBITHI 1 CrrydaiiHbIN OTBIT U
Clly4aifHbIe COOBITHS, CIIy4aiiHO€E COOBITHE —
OIIBITEI C 3 ypok. BeposiTHOCTS U
PaBHOBO3MOXKHBIMU CTATUCTHKA, 7 KJIacc.
AJIEMEHTaPHBIMU HCXOAaMHU (vaklass.ru)
CroxeHre 1 YMHOKEHHE
BEpPOSITHOCTEN — YPOK.
Omnepanuu Haa COOBITHAMH, N .
N 3 Enunbli rocyaapcTBEHHBIN
CII0)KEHHE BEPOSITHOCTEH
sk3aMmeH 11 xmacc,
Maremaruka. (yaklass.ru)
VYciioBHas BEpOSATHOCTS, CrydaiiHbI{ OMBIT U
JIEpeBO CIY4alHOTO OIBITA, cay4ariHO€E COOBITHE —
dbopMyIna moIHOM 6 ypok. BepoaTHocTs 1
BEPOSTHOCTH U CTaTHUCTHKA, 7 KJacc.
HE3aBUCUMOCTH COOBITHI (yaklass.ru)
DeMeHTE KOMOMHATOPUKH,
CTAaTUCTHUKHU U TEOPUH
DneMeHTHl KOMOMHATOPUKH 4 BeposTHOCTeH. Anredpa, 9

KJIaccC: YPOKHU, TECTHI,

3aganus. (vaklass.ru)
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HaumeHoBaHue pa3ieioB

KoanuecTBo 4acoB

JJIeKTPOHHbIE

Cepuu nocienoBaTeabHbIX

3
HUCIIBITAHUHI
CiyyaiiHpIi OOBIT U
. clIy4arHoe coObITHE —
CityyaliHble BEJIMYUHBI U
6 ypoK. BeposaTHOCTE U
pacrnpeeneHus
CTAaTHUCTHUKA, 7/ Kjacc.
aklass.ru
O06006111eH1E U 5 5
cucTeMaTH3alus 3HaHUH
OBHIEE KOJIMYECTBO YACOB 34 2
11 KJIACC
Ne KoanuectBo yacos DJIeKTPOHHbIE
) HaumeHoBaHue pa3ie/ioB (undposbie)
n/n KoHnTtpoJbHbie
U TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThbI
pecypcbl
IlenTpanbHble TEHIEHIINH.
Marematuueckoe
.. Anrebpa, 11 Knacc: Ypoku,
O’KHJIaHUE CITy4yalHON 4
TECTBHL, 3aJ[aHUsL.
BEJINYNHBI
aklass.ru
IlenTpanbHble TEHIEHIINH.
Jlucnepcus U CTaHAAPTHOE
N Anrebpa, 11 Knacc: YpokH,
OTKJIOHEHHE CITy4YaillHOU 4
TECTHL, 3aJaHUsl.
BEJINYNHBI
aklass.ru
3aKkoH pacnpeeaeHus
BEPOSITHOCTEN. 3aKOH
3aK0H OONBIINX YHACET 3 OoibInux uncell. Anrebpa,
11 KJacc: YPOKH, TECTEHI,
3agadus. (vaklass.ru)
CnyyaiiHbIi OIBIT U
HenpeprsiBHBIE CiyuyaliHbie CIy4aifiHOE COOBITHE —
BEJINYHNHBI 2 ypok. BeposiTHOCTD 1
(pactipenenenus) CTATUCTHKA, 7 KJIacc.
(vaklass.ru)
CiyyaiiHbli OIBIT U
clIy4yaiiHO€e coObITHE —
Hopmainsnoe
2 ypok. BeposiTHOCTD 1
pacrnpeeneHus
CTaTHUCTHKA, 7 KJacc.
(vaklass.ru)
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KounyecTBO 4acoB DJIeKTPOHHbIE

Ne
HaumeHoBaHue pa3ieioB (undgposBbie)
n/m KoHTpoabHbIe
U TeM NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoThI
pecypchbl
6 [ToBTOpeHwUE, O606H.[€HIE€ " 19 5
crcTeMaTH3aIus 3HaHU
OBUIEE KOJIMYECTBO YACOB 34 2

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe Pecypchl, HCIOJIb3yeMble MPHU peaTu3anuu

NPOrpamMMmsbl
Ne B
(penepansnom | Ilpeamer, kiaacc JO0P. onucanne
nepeune JOP
13.4.15. Martemarmka Maremaruka 10 - 11 xnacc. yFJ3y6J'IeHHBII71 ypoBeHs. 10
Moaynen
Tpenaxep "O0naxo
13416 3HaHUN". Tpenaxep "O6nako 3nanuit". Matemaruka 10 kiacc, OO0
R Maremaruka. 10 "®u3ukoH Jlad"
KJ1acc
Tpenaxep "O06naxo
3HaHUMR". Tpenaxep "O0naxo 3Hanuit". Maremaruka. 11 xnace, OOO
1.34.1.7.
Maremaruxka. 11 "®uzukon Jlad"
KJ1acc
DO0P ¢ uHTepaKTUBHBIMU 33JaHUSIMU pa3paboTaH I
Maremaruka. MCIIOJIb30BaHUs B YPOUHOUM U BHEYPOUHOM IEATENBHOCTH B
BepositHOCTb 1 KauecTBEe BCIIOMOTaTeIbHBIX MaTepuasioB. Kypc coaepkut
134112, CTaTHCTHKA. MOJTHBIN MepeueHb 00yJaloINX MaTepHajoB Il OCBOCHHUS
HuTepakTuBHBIE IporpaMMbl 0a30BOT0 YPOBHSI Kypca BEpOSITHOCTh U
3amanus. 10 - 11 cratuctuka s 10 - 11-p1x xmaccoB. DOP npennazHaueH
KJIaCChI JUISL TIOMOIIM B pean3alii 0053aTeIbHON YacTi
00111€00pa30BaTENBbHOM MPOrpaMMBbI
B O0P B10 npencrasneno 8 Mmonyinei Ha 34 akaaieMUUECKUX
yaca. O0muii mepedeHs moayneit: [IpencraBnenne qaHHbBIX
U omnucaTenbHas cTaTucTuka; CiydailHble OIBITHI U
CITy4aifHbIe COOBITHS, OIBITHI C PABHOBO3MOKHBIMHU
BepositHOCTh 1 )
1.3.4.1.15. cratncrika 10 AJIEMEHTapHBIMU HcXoaaMu; Onepanuu HaJ COOBITUSIMU,
CJI0’)KEHUE BEPOATHOCTEM; Y CIIOBHAS BEPOSTHOCTD, IEPEBO
CJIy4aifHOTO OIbITa, POpMYJia TOTHON BEPOSATHOCTH U
HE3aBUCHUMOCTh COOBITUI; DIIEMEHTH KOMOMHATOPUKH;
Cepun nocienoBaTelbHbIX UcnbiTaHui; Ciy4aiiHble




Ne B
denepasbHoM
nepeune JOP

IIpeamer, kiaace

I0P. onucanue

BEJIMUMHBI U pacnpeaeneHus; O6o01enre u
cUCTEeMaTHu3aIus Kypca BEpOATHOCTU U CTaTUCTUKH 10
KJjlacca

1.3.4.1.16.

BepostHoCTh M
cratuctuka 11

B 50P B11 npencrasneno 8 moayneit Ha 34 akaJleMUYECKUX
yaca. O0wmuit nepeyeHb Moysei: Maremaruueckoe
Oxunanue ciydaitHoi BennuuHsbl; Jucnepeus u
CTaH/IapTHOE OTKJIOHEHHUE CIIy4aliHON BEJIMYUHBL, 3aKOH
Oonbiux uncen; HerpepbiBHbIE ClTy4aiiHbIE BEIMYUHBI
(pactipenenenus). HopmansHoe pacripesiesieHue;
O0600611eHre U crucTeMaTU3alus: MPeICTaBICHIE JaHHBIX U
craructrka; O000IIeHe U CHCTEeMaTH3aIs . MHOXKECTBA,
KOoMOMHaToOpHKa, rpadsl; O600IIeHNE U CHCTeMAaTHU3allHs:
coObITHsI 1 UX BeposTHOCTH; O000IIeHNEe 1
CUCTeMAaTH3alusl: clydyaiiHble BEJIMUMUHBI U pacrpeesieHus

1.3.4.1.17.

Maremartuka, 10 -
11 xiaccer

KommuiekcHbilt 00pa3zoBaTenbHbI MaTepuai 0 MaTeMaTHKeE,
BKJIFOYAIOIMI CLIEHAPUU YPOKOB, CLIEHAPUH U3YUYECHUS TEM,
BUJICOYPOKH, DJIEKTPOHHbIE yueOHbIE TOCOOUS U TECTHI C
ABTOMAaTHUYECKON ITPOBEPKOM JJIs1 UCITOJIB30BAHUS HA YPOKaX
U CaMOIIOATOTOBKY y4aluXcs

1.3.4.1.22.

[Mudposoii kypc

"BeposiTHOCTD 1

craructuka" 10
KJ1acc

[Hudposoii kypc paspaboTaH B COOTBETCTBHH C
denepanbHBIMU TOCYAapCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHIapTamH, (eepaTbHBIMA OCHOBHBIMH
00pa3oBaTeNbHBIMU MPOTPaMMaMH U YHUBEPCAIbHBIM
TEMATUYECKUM KIIacCU()UKATOPOM ISl MICTIOIb30BAHHUS TIPH
peanu3aly 4acTu 0011eo0pazoBaTeIbHON IPOTPAMMBI,
dbopMHupyeMOil yuacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUN
o npeamery "BeposTHOCTb U cTaTucTuka" (cpeaHee odiee
oOpa3oBaHue, 0a30BbIl YPOBEHb)

1.3.4.1.23.

udposoii kypc

"BeposTHOCTD M

cratuctuka" 11
KJiacc

[udposoii kypc pazpaboTaH B COOTBETCTBHH C
denepalbHBIMH FOCYAaPCTBEHHBIMU 00pa30BaTEILHBIMU
CTaHIapTaMHu (peepaabHBIMU OCHOBHBIMU
00pa3oBaTeNbHBIMH IPOTPAMMAMU U YHUBEPCAIbHBIM
TEMATUYCCKUM KJ'IaCCI/I(bI/IKaTOpOM JJI1 UCITOJIB30BAaHUSA MIPU
peanu3aluy 4acTu 001eo0pazoBaTeIbHON MPOTrPaMMBI,
dbopMHupyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHUH
o npeamery "BeposTHOCTh U cTaTucTHka" (cpeaHee oduiee
obOpasoBanue, 0a30BbIl YPOBEHbD)
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