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IMosicuuTeILHAS 3aIMCKA

[Iporpamma o MaTemMaTHKE yIiIyOJIEHHOTO YPOBHS /I oOydaromuxcst /—9 kimaccoB pa3paboTaHa
Ha ocHoBe PI'OC OO0O.

B pabouyro nporpammy ObLTH BHECEHBI U3MEHEHHUS TIPUKa3 MUHHUCTEPCTBA MPOCBeIeHus: Poccuu
o1 09.10.2024 N 704 «O BHECEHUH U3MEHEHUI B HEKOTOPbIE IIpUKa3bl MUHUCTEPCTBA IPOCBEIICHHUS
Poccuiickoii @eneparuu, kacarommecs: GpenepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM HaYaIIbHOTO
o01m1ero o0pa3oBaHusi, OCHOBHOTO 00IIIero 00pa3oBaHUs M CPEAHETO 00IIEro 00pa3oBaHMSI.

B nporpamme 1o MmaTeMaTuKe yYTEHBI HJICH U MTOJIO0KEHUS KOHIICTIIIMN Pa3BUTHS
MaTeMaTh4deckoro oopasoBanus B Poccuiickoit denepammm.

[TpenMeToM MaTeMaTUKHU SBISIOTCS (DYHIAMEHTAIBHBIE CTPYKTYPBI HAIIIETO MHPa—
MIPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS (OT MIPOCTEHUIIINX, YCBAUBACMBIX B
HEMOCPEJICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX IJI Pa3BUTHUS HAYUHBIX U
MPHUKITATHBIX UIeH). MaremMaTHdecKkre 3HaHMs 00SCIIeYNBAIOT TOHMMAHNUE IPUHIIAIIOB YCTPOHCTBA U
MCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUITHE U MHTEPIIPETAIIUIO COIIMATIBLHOM,
SKOHOMHUYECKOH, MOJUTUIECKON HH(OPMAINH, TaI0T BO3MOKHOCTH BBIIIOJIHATH PacueThl U
COCTaBJISITh AIITOPUTMBI,
HaXOJUTHUIIPUMEHATH(HOPMYIIBL, B THIIPAKTUYECKUMUTIPUEMAMUT€OMETPUYECKUX U3MEPEHUN U
MOCTPOCHUM, YATATh HHPOPMAITUIO, TIPEICTABICHHYIO B BUJIC TAOJUII, TUArPaMM U TPaPUKOB, )KUTh
B YCJIOBHSIX HEOIPEACIICHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHA.

Wzydenue matemMaTuku GopMUpyeT y 00ydaroIUXCsl MAaTEMaTUYECKUN CTHIIb MBIIIUICHHUS,
MPOSIBIISIOLIUICS B ONPEIeICHHBIX YMCTBEHHBIX HaBbIkax. OOydarouecss 0CBauBalOT TaKHE MPUEMBI
Y METOJIbl MBIIIUICHUS, KaK HHAYKIUS U IeIyKIHs, 00001eHNe 1 KOHKPETU3allus, aHallu3 U CUHTE3,
KJIacCU(UKALMS U CHCTeMaTu3anus, abcrparupoBanre u aHaIOTH. OOBEKTHl MATEMATUYECKUX
YMO3aKIIIOUeHHH, MPaBUIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTUUECKHUX MTOCTPOCHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMEHUS (OPMYITUPOBATH, 00OCHOBBIBATh U JOKA3bIBaTh CY)KJIEHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIUIeHHE. M3yueHne MaTeMaThKu o0ecrieunBaeT ((OpMHUPOBAHHE
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS M BOCIUTAHUE YMEHH 1€MCTBOBATh 1O 3aJaHHBIM
aJropuTMaM, COBEpPIIIEHCTBOBATh M3BECTHHIC M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus 3aaa4q
— OCHOBOM y4€OHOM JEeSATEIHPHOCTH Ha YPOKaX MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKas U
MPUKJIAHAs CTOPOHBI MBIIIUICHHUS.

OO0yyeHne MaTeMaTHKE Aa€T BO3MOXKHOCTh pPa3BUBaTh Y O0yUaIOLIUXCS TOUHYIO, PAIlHOHATBHYIO
¥ MTHPOPMATUBHYIO pedb, YMEHHE OTOUpaTh HanboJee MOAXOASIINE I3bIKOBbIC, CHMBOJINYECKHE,
rpaduueckue cpeacTa A BRIPAKESHUsSI CYKIEHUN U HATJISIIHOTO MX MPEICTaBICHHUS.

[TpropuTeTHBIME LIETISIMU O0yUYEHUSI MaTeMaThKe B 7—9 kiaccax sBISOTCA: (hOpMHUpPOBaHHE
[EHTPATHHBIX MAaTEMATUYECKUX MOHATUH (YUCITO, BETMYMHA, TeOMETpUUecKas Purypa, nmepeMeHHas,
BEPOSITHOCTbH, (PYHKITHS), 00ECIIEUNBAIOIINX TPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTD
MaTeMaTHYECKOTO 00pa30BaHMs O0YUYArOIINXCS;

MOJIBEJICHUE O0YYArOIIMXCS Ha TOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTEeMaTHUKH ¥ OKPYXKAIOIIEro MUpa, TOHUMaHNUE MAaTEMATUKH KaK 4acTH O0IIel KyIbTyphl
YeJI0BEUCCTBA;

pa3BUTHE UHTEIUICKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH 00yJaromuxcsl, MO3HABATEIbHOM
AKTHBHOCTH, UCCIIEJIOBATEIILCKUX YMEHHM, KPUTHYHOCTH MBIIIJIEHUS, HHTEpPECa K U3YICHHUIO
MaTeMaTHKU,

dbopMupoBaHue HYHKIIMOHATHEHOW MaTEMaTHUECKON TPAMOTHOCTH: YMEHHS pacrio3HaBaTh
MPOSIBIICHUS] MATEMAaTUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B PeabHBIX )KU3HEHHBIX
CUTYaIUSX ¥ MIPU U3YYCHUH IPYTHX YUCOHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEH, POpMyIHpOBaTh UX HA S3BIKE MATEMATHUKU U CO3/1aBaTh MATEMATHUUECKUE



MOJIEJIN, IPUMEHATh OCBOCHHBIM MaTeMaTUUYECKUH anmapar IJs PEIIeHUs IPAKTUKO-
OPUEHTHPOBAHHBIX 33/a4, UHTEPIPETUPOBATH U OLICHUBATH ITOJyYEHHBIE PE3YIIbTAThI.

OCHOBHBIETMHUUCOIEPKAHUATIPOrpaMMBbIIIOMaTeMaTUKEB 7—9kiaccax: «Hucna u BBIYUCICHUS»,
«Anrebpa» («Anredpanyeckre BhIpaXEHUSN», «Y paBHEHUSI U HEPABEHCTBAY), «DyHKIIUNY,
«I"eomerpus («I'eomerpuyeckue GUrypbl U UX CBOMCTBaY, «3MepeHne reoMeTpU4YeCKIX BETUUUHY),
«BeposTHOCTh U cTaTuCcTHKaY. JlaHHBIE TMHUN Pa3BUBAIOTCS MMAPAILIEIBHO, KaXAasi B COOTBETCTBUU
C COOCTBEHHOU MPHUPOJION M TPAJAUIIUSIMHU, OJTHAKO HE HE3aBUCHMO OJIHA OT JAPYTOH, a B TECHOM
KOHTAaKT€ U B3aUMOJCHCTBHH.

Copneprkanue mporpamMMbl 10 MaTeMaTrKe, pacupeeIeHHOE 110 rojlaM 00y4eHus,
CTPYKTYPHUPOBAHO TAKUM 00Pa30M, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUTTHAILHBIM BOIIPOCAM
oOyuyaromuecs: 00palaich HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMAaTHUECKUMH MOHATHIMA U
HaBBIKAMU OCYIIECTBISUIOCH MOCIIEA0BATENBHO U MOCTYIATENBHO, C COOIOICHUEM PUHIIHUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAINCH B OOIIYIO CUCTEMY MaTeMaTUYECKHX
NPEeCTaBICHUN 00YJarOIIUXCS, PACIIUPSIS U yrITyOsist ee, 00pa3yst IPOYHBIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maTtemartuka siBisieTcs 00s3aTeNbHBIM IIPEAMETOM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus U U3y4aeTcs Ha YriayOJIeHHOM YPOBHE B paMKax CIIETYIOIINX
yueOHBIX KypcoB: «Anredpay, «['eomerpusi», «BeposSsTHOCTh U CTATUCTUKAY.

O611ee yncao 4acoB, PeKOMEHJOBAHHBIX JIJIs1 H3y4EHUsI MaTeMaTuky, —8 16uacoB: B 7 kiacce— 272
yaca (8 gacoB B He/ien0), B 8 kiacce — 272 yaca (8 yacoB B Hezieln0), B 9 kiacce — 272 yaca (8 yacoB
B HEJIEINIO).

Bo3moxkHa KOppeKTHPOBKa OOIIET0 YKciIa YaCcoB, PEKOMEHIOBAHHBIX JJIs U3YUEHUs IIpeaMeTa, ¢
Y4ETOM MHIMBUAYAILHOTO MOIX0Aa 00pa30BaTEIbHBIX OpraHU3aui K yriIyOJIeHHOMY U3yYeHHIO
MaTeMaTHKH, B PaMKax COOJIOJICHNS TUTHEHNYECKUX HOPMAaTHBOB K HE/IEIbHOIN 00pa3oBaTeIbHOI
Harpys3Ke.

CornacHo yueOHOMY TUIaHy Ha U3YYE€HHE MaTEMAaTHKH B 7-9-X Kitaccax BeIeneHo: B 7 kiacce-204
yaca (6 gacoB B Hezien0), B 8 kiacce-204 gaca (6 yacoB B Henento), B 9 kiacce-204 yaca (6 yacoB B
Henento). toro:612 yacos.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

OcBoeHMEe MaTeMaTUKHU JOJDKHO OOecreyuBaTh JOCTHMKEHHE HAa YPOBHE OCHOBHOIO OOLIEro
00pa3oBaHMs INYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIEPE3YJIBTATbBI
JInyHOCTHBIE PE3YNBTATHI OCBOCHUS IIPOrPAMMBI [0 MATEMATUKE XapaKTEPU3YIOTCS:

1) Marpuornyeckoe BocnuTanue:
IIPOSIBJIEHUEM MHTEPECA K IPOLUUIOMY M HACTOAIIEMY POCCUHCKOM MaTEeMaTHUKH, IEHHOCTHBIM
OTHOLLIEHHUEM K JTOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOMN LIKOJIBI,
K HCIIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HayKaxX U MPUKIATHBIX cepax;

2) TpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:
TOTOBHOCTBIO K BBITIOJIHEHHUIO O0S3aHHOCTEH rpakIaHNHA U PeaTN3alliy ero Mpas,
MIPEICTABICHHEM O MaTEeMAaTUUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMUHBIX
CTPYKTYP,ABICHUN,TPOTICYPTPaKTAHCKOT0001IIeCTBa( HAIIPUMED,BEIOOPHI,OMTPOCH ), TOTOBHOCTHIO
K 00CYXJIEHUIO dTHYECKHUX TPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUH
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JI€ATEIbHOCTH YUYEHOTO;



3) Tpynosoe BocniuTanue:
YCTAHOBKOH Ha aKTMBHOE yJacTHE B PENICHNH MPAKTHUECKHX 33124 MaTeMaTHUECKOH
HANPABICHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMaTHYECKOro 06pa30BaHus Ha IPOTSKEHHH BCeil
KM3HH JUIS YCIISIIHOH NPO(eCCHOHANBHOI IeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIGOPOM H IIOCTPOCHUEM MH/IMBHIYaIbHOM TPACKTOPUH 00PA30BAHMS M KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEI;

4) Derernyeckoe BocHUTAHME:
CTIOCOGHOCTBIO K SMOIMOHATBHOMY M 3CTETHYECKOMY BOCHPHATHIO MATEMATHIECKHX 0OBEKTOB,
3a/1a4, pelIeHni, pacCyKIeHNH, yMEHHIO BUIETh MaTeMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IleHHOCTH HAYYHOTO IIO3HAHMS:
OpHUEHTALMEHBIEATENIbHOCTHHACOBPEMEHHYOCHCTEMyHAayUHBIXIPEACTaBIEHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTH YelIOBEKa, IPUPOJIbI M 0OLIECTBA, IOHUMAHUEM MaTeMaTHYeCKON
HaYKHU Kak c(epbl YeTIOBEUECKON AEATENIbHOCTH, 3TAllOB €€ Pa3BUTHs U 3HAUUMOCTH JIJIsl pa3BUTUSA
LMBUJIN3ALMH, OBJIa/ICHUEM SI3bIKOM MAaTEMaTUKU U MAaTEMATUYECKOM KyJIbTYpOH KaK CpeICTBOM
MIO3HAHUS MHPA, OBJIaJICHUEM HaBbIKAMU HCCIIE0BATEIBCKON 1EATENbHOCTH;

6) ®usnueckoe BocnuTanue, POPMHUPOBAHHE KYJIbTYPbI 310POBbS H

3MOLMOHAJIBLHOIO 0JIArONMOTyYns:
FOTOBHOCTHIO IPUMEHATh MAaTEMAaTUUECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBbS, BEICHUS
3I0pOBOT0 00pasa *KU3HU (3A0POBOE MUTAaHKE, COaTaHCUPOBAHHBINA PEKUM 3aHATUHN U OTAbIXA,
peryinsipHast Gpu3ndecKas akTUBHOCTS), C(OOPMUPOBAHHOCTHIO HABBIKA PE(PICKCUH, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTr'O K€ IIpaBa JPYyroro 4eJoBeKa;

7) Dkojoruueckoe BOCIHUTAHHE:
OpueHTanyei Ha TpUMEHEHNEe MaTeMaTHYECKUX 3HAHUH [T PelIeHns 3a71a4d B 00J1acTh
COXPaHHOCTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHMPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX
HOCJICACTBHUH JJIS1 OKPY’KAIOIEH Cpebl, 0CO3HAHNEM TTI00aIbHOTO XapaKTepa 3KOJIOTHIECKUX
npo0JieM U IyTel UX peleHus;

8) Ananranus K M3MEHSIIOUMUMCH YCJA0BHAM COLUMAJIBLHONM M MPUPOJTHOH Cpeabl:
TOTOBHOCTBIO K JICCTBUSM B YCJIOBUSX HEONPEIEIEHHOCTH, MMOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTHYECKYIO JIEITENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
JIOJIeH, MPHOOpPETaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIE 3HAHUS, HABBIKUA U KOMIIETCHIIUU U3
OIBITA JAPYTHUX;
HEO0OXOIUMOCTHIO B JOPMHUPOBAHUHU HOBBIX 3HAHUU, (OPMYITUPOBATH UICH, TOHITHS, THIIOTE3bI
00 00BEKTaxX U SIBJICHUSIX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATH AC(PHUIIUTHI COOCTBEHHBIX
3HAHUW U KOMITIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS,
(GbopMyITHUpOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJBbTATBI

B pesynbpTaTe 0ocBOCHHS MPOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHuUs
y oOyuarorerocst OynyT copMUpOBaHbI METAIIPEIMETHBIC PE3YIbTAThl, XapaKTEPU3YIOIIHUECs
OBJIaJICHUEM TMO3HABATEILHBIMUA YHUBEPCAIBHBIMU YIEOHBIMH JIEHCTBUSMU, KOMMYHUKATUBHBIMU
YHUBEPCATHHBIMH YICOHBIMH JICHCTBUSMU, PETYJISITHBHBIMU YHUBEPCATLHBIMU YU€OHBIMHU
NEUCTBUSIMU.



ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHBbIE YUeOHbIe 1eiiCTBUS

[To3naBarenbHbIE yHUBEpCAIbHBIC YUeOHbIE IeHcTBHU 0OecrieunBaroT (popMupoBaHue 6a30BBIX
KOTHUTHBHBIX IIPOIIECCOB 00yUJaOUINXCs (OCBOSHHE METOOB O3HAHUS OKPYKAIOIIEro MHpa,
MPUMEHEHHUE JIOTHYECKUX, HCCIIEIOBATEIbCKIX OMepaIuii, yMeHuit pabortath ¢ nHGopManuei).

Ba3oBble JJjornueckue aeiicTBUA:
BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHBIE IPU3HAKN MATEMAaTUYECKUX O0OBEKTOB, TOHATHIH,
OTHOILEHUH MEXy HOHATUAMHU, (POPMYIUPOBATH ONPEIEICHUS OHATHH, yCTaHABIUBATb
CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIIHN, OCHOBaHMSA 11 000OIICHHUS U CPaBHEHUS, KDUTEPHH
IIPOBOAMMOI0 AHAJIN3A;
BOCIIPMHUMATh, (HOPMYJIUPOBATh U MPEe0OPa30BbIBATE CYXKIECHUS: YTBEPAUTEIbHbBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,
BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUH B (haKkTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUAX, IPEIarath KpUTEPUHN AJIS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHNL;
IPOBOJUTH BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, A€IYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
pa3buparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUHN (MPsIMbIE U OT IPOTUBHOTO), IPOBOAUTD
CaMOCTOSITEIIbHO J1I0Ka3aTelbCTBAa MaTEMaTUIECKUX (PAKTOB, BHICTPAUBATh apryMEHTALINIO,
IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI, IPUMEHATh METOJl MaTEMaTUYECKOW MHAYKIIUH,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHS,
BbIOMpaTh cr1oco0 pereHus yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIEHUS,
BbIOMpATh HanOOJIee NOAXOAALIMH C YIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue J1eicTBUS:
MCIIOJIb30BaTh BOMPOCHI KaK UCCIEeI0BATENIbCKUI HHCTPYMEHT MO3HAHUA, OPMYIHPOBAThH
BOIPOCHI, GUKCUPYIOILTHE TPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSATEIBHO YCTAHABINBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,
MIPOBOJIUTH 10 CAMOCTOSATEIBHO COCTABIICHHOMY IUIAHY YKCIIEPUMEHT, UCCIIE0BAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEN MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY
co00ii;
CaMOCTOSITENIbHO (hOPMYIHPOBATH 000OIIEHHS M BBIBOJIBI 10 PE3YJITATaM MPOBEIEHHOTO
HaOJIOJICHUS, MCCIIEIOBAHUSI, SKCTIEPUMEHTA, OIIEHUBATH JJOCTOBEPHOCTh IMOTYyYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHUI;
IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC IMMPONECCA, a TAKIKEC BbIJIBUTATH IMMPCAITIOJIOKEHUA O €TO
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:
BbIsBIATE HENOCTATOYHOCTH U M30BITOYHOCTh  MH(OPMAIIUHU, TAaHHBIX, HEOOXOAUMBIX IS
peleHns 3aauu; BBIOUpaTh, aHAJIM3UPOBATh, CHCTEMAaTH3UPOBAaTh U MHTEPIIPETHPOBATDH
MH(OPMaILIMIO Pa3IMYHBIX BUIOB U (HopM
IpeJCTaBICHUS;BbIONpaTh(HOpMyIIpeICTaBIeHUMH(DOPMATUMHUILTIOCTPUPOBAThPEIIaeMble
3aJauu CXeMaMH, AUarpaMMaMu, MHOM rpadukoi u ux
KOMOMHAIMSIMU;0LI€HUBATbHAASKHOCTHMH(POPMALUUTIOKPUTEPHSIM, TPEIOKEHHBIM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIE JeHCTBUSA:

KOMMYHI/IKaTI/IBHBIC YHUBCPCAJIbHBIC y"-IC6HBIC JIeNCTBUSI o0ecreunBaroT C(I)OpMI/IpOBaHHOCTL
COoaJIbHbIX HABBIKOB o6y11a10nmxca.

Oo01menue:
BocnpuHuMate 1 GopMyIHpPOBATh CY>KICHHUS B COOTBETCTBHH C YCIOBUSMH U IEIIAMU OOIICHHSI,



SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4H U MOJIyYEHHBIM pe3yJbTaTaM;

B X0/ 00CYX/IeHU 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXk/1aeMOil TeMbI, MPoOIeMbl, perraeMon
3aJ1auM, BbICKA3bIBaTh HJI€U, HAlleJIEHHBIE HA TIOUCK PEILIEHHUs, COITOCTABIISITh CBOU CYXICHHUS C
CYXJICHUSIMH IPYTUX YUYACTHHKOB JIMAJIOra, OOHApYKUBATh Pa3IMYMe U CXOJCTBO MO3HIIUH, B
KOPPEKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEJICTaBIISITh PE3YJIbTAThl PEIICHNUS 3aJa4l, IKCIIEPUMEHTA, UCCIIEA0BaHuUs, IIPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (hopMaT BBICTYIICHHS C YIETOM 3324 MPE3CHTAIIMH U OCOOCHHOCTEH
ayJIUTOPUH.

CoTpyaHu4ecTBo:
[ToHuMaTh ¥ UCTIOJIB30BaTh MPEUMYILECTBA KOMaH/IHOW M HHIUBUAYaJIbHON paOOTHI IPU PEIICHUN
y4eOHbIX MaTeMaTHUECKUX 3a/]a4, IPUHUMATh 11€J1b COBMECTHON AEATENbHOCTH, INIAHUPOBATh
OpraHu3alMI0 COBMECTHOM padoThI, pacipeaesisaTh BUIbl padoT, J0roBapuBaThCs, 00CYk1aTh
MPOILIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHUST HECKOIBKHUX
YeJI0BEK;y4acTBOBATHBI PYIIIOBBIX (hopMaxpaboThI(00CyKACHNS,00MEHMHEHHIA, «<MO3T OBBICIITYPM
BI»MMHBIE); BBINOJIHATHECBOIOUACTbPAOOTHIMKOOPIMHUPOBATECBOM JICHCTBUS C JPYTUMH YIEHAMU
KOMaH/Ibl, OLIEHUBATh Ka4E€CTBO Pe3yJIbTaTa M KaYeCTBO CBOETO BKJIaJa B OOLIMI pe3ynbTaT 1o
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIAaCTHUKAMU B3aHMO/ICHCTBUSL.

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUS

Pel"y.HSITI/IBHBIGYHI/IBepcaJ'ILHLIeyLIC6HBI€I[eﬁCTBHHO6CCHC‘II/IBaIOTQ)OpMI/IpOBaHI/IC CMBICJIOBBIX
YCTAaHOBOK M JKU3HCHHBIX HABLIKOB JINYHOCTH.

Camoopranu3aums:
BBISIBJIATH MPOOJIEMBI JIJIsI PEIICHUS B )KU3HEHHBIX M YYEOHBIX CHUTYallUsIX, OPUCHTUPOBATHCS B
Pa3IMYHBIX MOIX0aX MPUHITHS pElIeHUN (MHANBUIYyalIbHOE, TPYIIOBOE);
CaMOCTOSITEJIbHO COCTABJIATH TIJIaH, AJITOPUTM PEIICHUS 3a7ja4u (MU €r0 4acTh), BRIOUPATh CIOCO0
pEIIeHHUs C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBAThH U
KOPPEKTUPOBATh BApUAHTHI PEUICHUI ¢ yUeTOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:
BJIAJIETh CIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS IIpoIiecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCUY;
HpEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILICHUU 3aja4ul, BHOCUTh KOPPEKTHUBbI
B JICSITENIbHOCTh Ha OCHOBE HOBBIX 00CTOSTENBCTB, HAlICHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH MOCTABICHHOM 11eJIU U YCIOBUSAM, OOBSCHATh
INPUYUHBI TOCTHXKEHUS TN HEJJOCTHKEHHS 11eJIM, HAXOIUTh OIIUOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

IOMOLMOHAJLHLIA MHTEJJIEKT:
BBIpaXXaTh SMOIMH MPU U3YUEHUU MATEMAaTUYECKUX 0OBEKTOB U ()aKTOB, 1aBaTh YMOIIMOHAIBHYIO
OLICHKY PELICHUS 3a/Ia4H.

INPEAMETHBIEPE3YJ/IbTATBI

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 MaTEMATHUKE YIIIyOJIEHHOTO YPOBHS
MPeJICTaBJICHbI 10 TOJjaM 00yUYEeHHS B CIIEAYIONIIUX pa3Jienax IporpaMMbl
IIOMaTeMaTUKEBPAMKaX OTC/IbHBIXy4eOHBIXKYPCOBIA 7/ —9KIaccoB: «Anredpay,
«I"eomerpus», «BeposATHOCTb U CTATUCTUKAY.



PasButre 10rnuecKkux MpeACTaBICHUM U HABBIKOB JIOTUYECKOTO MBIILIJICHUS
00y4aroINXCSIO0CYIIECTBISIETCABPAMKAX BCEXHA3BAHHBIXKYPCOBHAIPOTSDKEHUMBCEX JIET O0yUEeHMSL.
[Ipenmonaraercs, 4To BBITYCKHUK 9 Klacca CMOKET CTPOUTh BbICKA3bIBAHUSI U OTPULIAHUS
BBICKA3bIBAaHUM, PACIIO3HABATh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUS, IPUBOJUTE IPUMEPBI U
KOHTPIIPUMEDSI, BBIIIOJIHATH OIlEpalluy HaJ BbICKA3bIBAHUSIMU, CTPOUTH BBICKA3bIBAaHUSA U
paccyXJIeHHs Ha OCHOBE JIOTHYECKUX IIPaBUJI, PEIIATh JIOTHYECKUE 3aJa4l, HAYYUTCS IPUMEHATh
METOJl MaTEMATUYECKOM UHIYKI[MH, OBJIAaIeET IOHATUAMU: ONPEICIICHUE, aKCUOMA, TEOPEMA,
JI0Ka3aTeNNbCTBO —
MHAY4UTCSIUCIIONb30BaThUXIIPUBBINIOIHEHUNYYeOHbIXUBHEYUEOHbIX3a]au. ] [puaTOMBBE 1IEHUEOCHO
BHBIXJIOTMYECKUXTIOHATUMMOCBOCHUE OCHOBHBIX CBSI3AHHBIX C HUMU BUJOB JI€ATEIBHOCTH
OTHECEHO K Kypcy «BeposTHOCTh M CTaTUCTHKA» U TaKXKe PacHpeIesICHO 110 ToAaM 00y4YeHHUs.

B pamkax Bcex Tpex KypcoB OCYIIECTBIsIETCSl (JOPMUPOBAHKUE YMEHHS BBIOUPATD MOIX OIS
METOJ AJISl PEIIEHUS 3a1a4H, BBIABIIATH IPUMEPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOIE
U OOILECTBEHHOM XKHU3HH, PACIIO3HABATh MPOSIBIIEHHE 3aKOHOB MATEMAaTUKU B UCKYCCTBE,
IIPUMEHATh MaTEMaTUYECKUE 3HAHUS U OIIBIT MATEMAaTUYECKON JEATEIIBHOCTH B CUTYaLUAX
peanpHOU xu3HA. OOyUaromuecs: 3HaKOMSATCS C HAYYHBIMH Pe3yJIbTaTaMH, OTyYCHHBIMU BXOJIE
pa3BUTHS apUPMETUKH, alTreOpbl, TEOMETPHUU, TEOPUU BEPOSITHOCTH, CTATUCTUKU M YIaTCs UX
OIHUCBIBATh, IPUBOJIAT IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUYECTBEHHOU U
BCEMHUPHOMN UCTOPUH HAYKH.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

MNOACHUTEJBbHAS 3AIINCKA

Anrebpa sSBISETCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIET0 00pa30BaHUs:
0H306GCHe‘-II/IBaeTI/I3y11eHI/IeI[pyrl/IX)II/ICHI/IHJII/IHKaKeCTeCTBeHHO-HayLIHOl"O,TaK U T'YMaHUTapHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIS IIPOIOTKEHUS
00pa30BaHUANAIIANIOBCETHEBHOMKU3HU. Pa3BUTHEYy00 yUarouX CIHAyYHBIXIIPEICTABICHUN O
MIPOUCXOKICHUH U CYIITHOCTH alnreOpandecKux aOCTpaKIui, croco0e OTpaKeHUs
MaTeMaTU4YeCKOW HayKOH SIBIIGHUN U MTPOIIECCOB B MPUPOJIEC U OOIIECTBE, POJIM MATEMATHUYECKOTO
MOZACIIMPOBAHUA B HAYYHOM ITO3HAHUU U B ITPAKTHUKE CHOCO6CTByeT
(1)OpMHpOBaHI/IIOHayLIHOFOMI/IPOB033pGHI/ISII/IKaT-IeCTBMBIHIJICHI/IH,HGO6XOI[I/IMI)IXI[J'I?[&I[&HT&HI/II/IBCOBP
eMeHHoMIIU(ppoBoMOOIIIECTBE. MI3yueHHeanreOpriodecieunBaeT pa3BUTHE YMEHUS HA0II01aTh,
CpaBHHBATb, HAXOANTH 3aKOHOMCPHOCTH, Tp€6y€T KPUTHYHOCTH MBIIIJICHHAA, CIIOCOOHOCTH
apryMeHTHPOBaHHO OOOCHOBBIBAaTh CBOU J€MCTBUSI, BHIBO/IBI, (POPMYIMPOBATH YTBEPIKICHUS.
OcBoeHne Kypca anreOpsl 00ecreunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS 00yJalomuXcsi: OHU
UCTIONB3YIOT ICTYKTUBHBIC U UHAYKTUBHBIE PACCYXACHUSI, 0000IIeHNEe 1 KOHKPETU3AIIUIO,
abctparupoBanue u aHanorur. O0yueHue anredpe mpeanoaaraeT 3HaYUTENbHBIH 00beM
CaMOCTOSITENILHOM IeATEeTHbHOCTH 00yUaIOIINXCsl, TOITOMY CaMOCTOSITENILHOE PEIICHUE 3a1a9
00y4JarOIIUMUCS SBISETCS pean3alfei qesTeIbHOCTHOTO IPUHIIUIIA 00yUeHHSL.

B cTpykType nporpamMMbl yaeOHOTO Kypca «Anredpay yriyOoJIeHHOTO U3y4eHUsI OCHOBHOE MECTO
3aHUMAIOT COAEPKATETLHO-METOINYECKUE JIMHUU: «UHcna U BRIYUCIICHUD», «ANredpandeckue
BBIpQXECHUS», «YpaBHEHUS U HEPABEHCTBA,

«DyHKINY. Kaknas u3 3THX CoJiepKaTeIbHO-METOANYCCKHUX JIMHAN Pa3BUBACTCS HA
MPOTSHKEHUH TPeX JIET U3Y4EHUS Kypca, B3aUMOJIEHCTBYS C IPYTHMH €ro JIMHUAMU. B xone
HN3YUCHUA KypcCa O6yanOHII/IMCSI MMPUXOAUTCA JIOTHICCKH PACCYXKIATh, UCITIOJIB30BATh TCOPETHKO-
MHO>KECTBEHHBIH A3bIK. B CBS3U ¢ 3TUM B Iporpammy yueGHOro Kypca «Anredpa» BKIIOYEHbI
HEKOTOpbIE OCHOBBI JIOTUKH, ITPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTU4eCcKOro



00pa3zoBaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYAIOIIMMUCS OCHOB YHUBEPCATHLHOTO
MaTeMaTHYeCKOTo s13bIka. CoJiepKaTebHON U CTPYKTYPHOH OCOOCHHOCTBIO yU4eOHOTO Kypca
«Anredpay SBISICTCS €r0 MHTETPUPOBAHHBIA XapaKTep.
Coneprxanue THHAN «YHUCIIa M BBIYACICHUS» CITY)KUT OCHOBOH JIJISl TAIBHEHIIIETO M3YYCHUS
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00YUYAIOIIMXCS JIOTHYECKOTO MBIIIUICHUS,
(OpMHPOBAHUIO YMEHUS MTOJIb30BAThCSI AJITOPUTMAMH, & TAKKE TPUOOPETEHUIO TPAKTHIECKUX
HaBBIKOB, HEOOXOJMMBIX JIJIS TIOBCETHEBHOW KM3HU. Pa3BuUTHE MOHATHUS O YHUCIIE HA YPOBHE
OCHOBHOT'O 001IIero 00pa3oBaHMs CBA3aHO C PALMOHATBHBIMH U UPPALMOHATBHBIMH YHCIAMH,
(dbopMHpOBaHUEM MPEICTABICHUH O ICHCTBUTEIILHOM YHCIIe. 3aBepIIeHNEe OCBOSHUS YUCIOBON
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIo.
ConeprkaHue qBYX anreOpanvecKkux JTUHUH—«AreOpandecKie BRIpaXCHUs» U «Y PaBHEHUS
HEPaBEHCTBay» CIIOCOOCTBYET (DOPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMAaTHYECKOTO anrapara,
HEOOXOMMOTO ISl PEIICHUS 33714 MaTEMATUKH, CMEXKHBIX ITPEIMETOB M OKPYKAIOIICH
peanbHOCTH. Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHusl YUeOHBII MaTepuall TPYyIHIUpyeTcs
BOKPYT PallMOHAIBHBIX BRIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAYCHNE MATEMATUKH KaK S3bIKa
JUTSL IOCTPOCHHS MAaTEMaTHYECKUX MOJIENIEH, ONMCAaHuUs TIPOLIECCOB U SIBIICHUH peaabHOro Mupa. B
3a1aun 00ydeHus anreOpe BXOIAT TakkKe JallbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS,
HE00X0IMMOT0, B YaCTHOCTH, JIJIsl OCBOCHUS Kypca HH(OPMATHKH, ¥ OBJIaJICHHE HAaBBIKAMHU
JeTyKTHBHBIX paccyxaeHuit. [IpeobpazoBanne CHMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaKeHUsI, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.
Conepxanne pyHKIHOHATEHO-TPAPUIESCKON JIMHAN HAICJICHO HA MOJIyYeHHE 00yJaronUMUCs
3HaHMI 0 PYHKIMSIX KaK BaXKHEUIIICH MaTeMaTHIeCKOW MOJICIH JIJIsl ONTMCAHUS M UCCIICIOBAHUS
pa3HooOpa3HBIX MPOIECCOB U SABICHUIA B IPUpOAE U oOmecTBe. M3yuenne marepuana
CIOCOOCTBYET Pa3BUTHIO Y O0YJArOIIUXCsl yMEHUS HCIIOB30BATh PA3JINYHbIC BEIPA3UTEIIbHBIC
CpE/ICTBa SI3bIKa MAaTEMAaTHKH — CIIOBECHOTO, CHMBOJIMYECKOT0, TPpahuecKOro, BHOCUT BKJIaJ B
(dbopMHpOBaHUE TIPEICTABICHUI O POJIM MATEMATHKH B PA3BUTHU IIUBHIIU3AIMH U KYJIbTYPBI.
VYray6seHHbIN Kypc aareOpsl XapakTepu3yeTcsi H3y4eHHUEM JIOTIOHUTEIbHOTO TEOPETUYECKOTO
amrmapara U CBsI3aHHBIX C HUIM METOJIOB PEIICHUs 3a/1a4. AnreOpa sBISETCS SI3bIKOM JUISL OTIMCAHHUSI
00BEKTOB U 3aKOHOMEPHOCTEH, CITY’KUT OCHOBOW MaTeMaTHUeCKOro Mojienuposanus. [Ipu stom
caMu OOBEKTHl MaTEMaTHYECKUX YMO3AKIIOUCHUH U IPUHATHIE B anreOpe mpaBuia ux
KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAaHHIO YMEHHI 000CHOBBIBATH M JOKA3bIBAThH
CYXJICHUSI, pa3BUBAIOT MATEMATUYCCKYIO0 HHTYHIIMIO, KPATKO U HATJISHO PACKPBIBAIOT MEXaHU3M
JOTUYECKUX TIOCTPOSHHUHN M ydaT MX MPHUMEHEHUI0. TeM caMbIM anreOpa 3aHMMaeT OJTHO M3
BEIYIIMX MECT B ()OPMUPOBAHUN HAYYHO-TEOPETUIECKOTO MBIIUICHHUS 00yYarOIIHXCsl.
CornacHo yueOHOMY IU1aHy B 7-9 Kiaccax u3ydaercs yueOHbIH Kypc «AnreOpay», KOTOpbIH
BKITIOYAET CIIETYIOIINE OCHOBHBIE Pa3/ieibl coaepikanus: «Hucia u BBIYUCICHUSY,
«AnreOpanydecKue BhIPAKEHU», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIHMY.
Bo3MorkHa KOppeKTHPOBKA OOIIEr0 YKCIIa YaCOB, PEKOMEHI0BAHHBIX [UI U3yUeHHs y4eOHOTO
Kypca, ¢ y4eTOM WHIMBHIyaJIHHOTO TI0JX0/1a 00pa30BaTeIbHBIX OPTaHNU3aIui K YTITyOJIeHHOMY
U3YUEHHIO alTeOphl, B paMKaxX COOIOICHUS THTHEHNYECKUX HOPMATHBOB K HEJIEIIbHOM
o0pa3oBaTeNbHOMN Harpy3Ke.

OO11ee ynciI0 4acoB, PEKOMEHI0BaHHBIX IS H3y4eHUs yueOHoro kypca «Anredpa»—306 yacos: B

7xnacce—1024acoB (3uaca B Hezeno), B 8 kimacce— 102 vaca (3 yaca B Hememo), B 9 kimacce — 102

yaca (3 Jaca B HEJIEITIO).

CornacHo yueOHOMY TUTaHY Ha U3ydeHHE MaTeMaTHKH B 7-9-X Kilaccax BbIJeNIeHO: B 7 kitacce-204 vaca (6 4acoB B
Hezenmo), B 8 kiacce-204 gaca (6 gacoB B Hezenm0), B 9 kinacce-204 gaca (6 gacoB B HeAemo). toro:612 gacos.
YriryOnenue Marepualia IpOU3BOIUTCS HE 332 CUET KOJIMYSCTBA YaCOB, a 32 CUET KAYeCTBA CO/IePKAHMS,
MeTO/10B 00y4eHHsI U CHCTEMHOCTH MbILIJICHHS.

3a cuéT 4yero gocTuraeTcs yriayosaeHue:



CrpykrypupoBanue: BrijiesieHue INIaBHBIX TEOPETHUECKUX MIPUHIUIIOB U 0a30BBIX 3aKOHOMEPHOCTEN
BMECTO MPOCTOTO HAKOIIJICHUS (PaKTOB.

MexaucuuniimHapHblie cBsa3u: [lepeHoc 3HaHMii U3 0JHON 00JIACTH B APYTYIO, HOUCK aHAJIOTUH U
WHTErpaLys HOHIATHUM.

IIpo6aemubIii moaxon: PemieHre HecTaHAAPTHBIX U MPAKTHUECKUX 3a]a4, TPEOYIOIUX aHAJIN3a, a He
MEXaHUYECKOTO BOCIIPOU3BEICHUS.

I'nyouna npopadorku: [lepexon oT mpocToro 3artOMMHAHKS K IOHUMaHUI0 IPAYUHHO-CIIEICTBEHHBIX
CBS3€H U CYTH IIPOLIECCOB.



OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )
COAEPKAHUEOBYYEHUSA

7 KJIACC

Yucia v BbIYUCIEHUS
Pannonansubie uncna. CpaBHEHHE, YIOPSAI0YMBAHUE U apuMETUUECKHE ISHCTBHS C palliOHAIBHBIMK YnciaaMu. YucaoBas mpsMasi, MOIY/b YHCTIA.
CreneHb ¢ HATypaJIbHBIM ITOKA3aTEIEM U €€ CBOMCTBA. 3alKMCh YHUCIIa B JCCATUYHON MO3UITMOHHONW CHCTEME CUMCIICHHUS.
Pemenne TekcTOBBIX 3a/1a4 apuPMeTHIECKUM criocoboM. Pemenne 3a1ay u3 peanbHOM MPAaKTUKK HA YacTH, HAa IPpoOH, HA TIPOLICHTHI, TIPUMECHCHHUE
OTHOILICHUH U TIPOTIOPIUI IIPH PEIICHUH 3a]1a4, pEelICHUE 3a]1a4 Ha JIBIXKCHHUE, pa0oTY, MOKYIKH, HAJIOTH.
JemumocTh nenbix uucei. CBOMCTBA IETUMOCTH.
[Ipoctblie u coctaBHble yncia. YeTHble U HeueTHbIe yncia. [Ipusnaku nenumoctu Ha2,4,8,5,3,6,9,10,11. IIpu3Haku 1e1MMOCTH CyMMBI U
MIPOU3BEICHUS LIETBIX YUCEII MIPU PEIICHUH 3a7a4 C TPAKTUUYECKUM COJICPKAaHUEM.
HaunGonpimmii o0l 1euTens 1 HauMEHbIIee 00IIee KpaTHOS ABYX YHCEIL.
B3anmuo nipocthie ynciia. Anroput™ EBkiua.
Jlenenue ¢ ocTaTkoM. ApupMETHIESCKHE OTIePalliy Ha/l OCTATKAMH.

AJdredpanyeckue BbIpaskeHHUs
BeipakeHnue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAYKEHUS C IEPEMEHHBIMU.
[IpencraBiaeHne 3aBUCMOCTH MEX/ly BEITMUUHAMHU B BUI€ (DOPMYJIBL.
ToxnectBo. ToxecTBeHHBIE TPEOOPa30BAHUS ANT€OPANYECKUX BBIPAKECHUM.
Jloka3arenbCcTBO TOKIECTB.
Opnowiensl. OqHOWIEH cTaHAapTHOTO BUa. CTENeHb OJHOWICHA.
Muorounensl. MHOrounencrangaproorouaa. CrenenbMHorowieHa. CioxeHue, BBlUUTaHUEe, YMHOKEHUE U JieJieHrne MHorowieHoB. [IpeoOpa3oBanue
LIEJIOr0 BBIpAaXXEHMsI B MHOrowieH. KopHu MHOrouseHa.
@opMyJIbl COKPAILIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTHU ABYX BBIPAXKEHUM, KyO CyMMBI U KyO pa3HOCTH JIBYX BBIpaXKECHHIH,
Pa3HOCTh KBaJpaTOB JIBYX BBIpaKEHUH, MPOU3BECHIE PA3HOCTH U CYMMBI JIBYX BBIPaKEHUH, CyMMa M pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.
PaznoxxeHne MHOrouUJIEeHa Ha MHOKUTENIH. BhiHECEHHE 00111ero MHOKUTENS 3a CKOOKU. MeTo rpymupOoBKH.

YpaBHeHHsI U HEPABEHCTBA
VYpaBHenue ¢ onHOI nepemeHHoi. KopeHb ypaBHeHus. CBOMCTBA ypaBHEHUI ¢ OHOIN NepeMEHHON. PaBHOCUIIBHOCTD YpaBHEHHUN. Y paBHEHUE KaK
MaTeMaTU4YeCcKast MOJEIb PEAIbHON CUTYALIUH.
JInneliHOEypaBHEHHECOJHONTIEPEMEHHON. UNCIIOKOPHENIMHENHOTOypaBHEHUS. PellleHrne TEKCTOBBIX 3314 C IOMOILbIO JTMHEHHBIX YPaBHEHUM.
Jluneiinoe ypaBHEHHE, coAepIKalee 3HaK MOTYJIsl. Y paBHEHHUE C IBYMs epeMeHHBIMU. [ paduik TMHEHHOTO ypaBHEHHUSI C IBYMS TTEPEMEHHBIMHU.
CucTteMbl TUHEHHBIX YPaBHEHUH C IByMS IIEpEMEHHBIMU. | pauueckuii MeTo | peieHus! CUCTeMbI IMHEHHBIX YpaBHEHUH ¢ ABYMS IIEPEMEHHBIMU.
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OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

Penienue cuctem JIMHENHBIX YPaBHEHUM C JBYMsI IEPEMEHHBIMU METOJOM IOACTAHOBKH U METOJOM ci0keHus. Cucrema JByX JTMHEUHBIX
YPaBHEHUH € JBYMs IIEPEMEHHBIMU KaK MOJIEIb PEAIbHON CUTYALUH.

DOyHKIUU
Koopaunara Touku Ha nipsiMoid. YuciaoBele mpoMexyTKu. PaccTosiHre Mex 1y IByMsl TOYKaMU KOOPAMHATHOW MPSIMO.
[IpsimoyronbHas cucteMa KoopauHat. Abcuycca U OpAUHATA TOYKU HAa KOOPAWHATHOM MiockocTH. [Ipumepsl rpagukoB, 3a1aHHBIX (HOPMYIIaMU.
Urenue rpa)ukoB peaibHbIX 3aBUCUMOCTEH.
QOyHKIMOHATBHBIE 3aBUCUMOCTH MeX 1y BenuunHamu. [lonsatue Gpyaxnun. @yHKIUSA Kak MaTeMaTudeckas MoJIeNb pealbHOro npouecca. Odmactp
omnpezeneHus U oonacts 3HadeHn Gpynkuuu. Criocoosl 3aganus ¢pyukun. ['padhuk pynkuun. [TonaTus MakcuMyma 1 MUHUMYyMa, BO3PACTaHUs U
yObIBaHUS Ha MPUMEPAX peajbHbIX 3aBUCHMOCTEH.
JIuneiinas pynkuys, ee cBoiictBa. ['paduk nunerinoii ¢pynkumu. ['paduk Gynkumnm
y=|X|. Kycouno-3aganubie QyHKIHH.

8 KJIACC

Yuciia 1 BbIYMCTICHUSA
KBanpaTtHble kopHH. AprupMeTHUECKUI KBapaTHBIA KOPEHb U €ro CBOIMCTBA.
[HonsTenppanmonanbHorouncia.JleficTeuscuppannoHaibHbIMUunciIaMyu. CBONCTBA AEMCTBUN ¢ UppallMoHaIbHBIMU yciaamMu. CpaBHEHHE
UPPALMOHAIIBHBIX YUCE.
[IpencraBienus 0 pacIMPEHUIX YUCIOBBIX MHOXKECTB. MHOKECTBA HATYpaJIbHBIX, IIEJIbIX, PALIMOHAJIBHBIX, AEHCTBUTENbHBIX unces. CpaBHEHUE
yucen. YuciioBbIe IPOMEKYTKH.
HeiictBus ¢ ocrarkamu. OctaTku cTeneHel. [IpuMeHeHne ocTaTKOB K PEIIEHUI0 YPaBHEHUH B II€JIbIX YHCIaX U TEKCTOBBIX 3a/1a4.
Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, UTUTEILHOCTD MIPOLIECCOB B OKpY»KatoleM Mupe. CTaHAapTHBIN BUJT YKCA.

AureOpandeckne BbIpasKeHHs
Anrebpanueckas 1poob. JlonycTHMbIe 3HaYeHHUS IEPEMEHHBIX B APOOHO- PAallMOHAIBHBIX BhIpaKeHUAX. OCHOBHOE CBOMCTBO alnredpanyeckoi
npobu. CrokeHne, BEIMUTaHNWEe, YMHOKEHHUE U JICJICHHE alreOpandeckux Apooeii. Beinenenue 1enoif yactu anredpandeckoit 1poou.
PannonanbHbie BeipaskeHus. ToXIeCTBEHHBIE MPEOOPA30BAHMSI PAITMOHATBHBIX BBIPAKEHHIA.

JlonycTrMble 3HaUEHUS IEPEMEHHBIX B BBIPAKEHUSX, COJIEPIKALUX apupMeTHUeCKre KBalpaTHbIe KOpHU. ToX/1eCTBEHHbIE TPe00pa30BaHUs
BBIpQXEHU, coiepKalx apupMeTHIecKre KBaipaTHbIe KOPHHU.
CremneHs C 1eJIBIM TTOKa3aTesieM 1 ee cBoicTBa. [IpeoOpazoBanue BeIpaXEHUH, COIEPKAIIUX CTEICHH.

YpaBHeHMsI 1 HEPABEHCTBA



OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

KBagparnoe ypaBHenue. @opmyiia KOpHEH KBaJApaTHOIO ypaBHEHUs. KonM4ecTBO JENCTBUTEIBHBIX KOPHEN KBAJAPaTHOrO ypaBHeHUs. Teopema
Buera. YpaBHeHus1, CBOAUMBIE K JIMHEHHBIM YPAaBHEHUSIM WIH K KBaJpaTHBIM ypaBHeHUsAM. KBagpaTtHoe ypaBHeHHE ¢ napaMeTpoM. Pemenne
TEKCTOBBIX 33/1a4 C [IOMOLIbIO KBAJPATHBIX YPAaBHEHUM.
JpoOHo-pannonanbHble ypaBHEHHs. Perienne 1poOHO-palioHaIbHBIX YpaBHEHHH. Pemenue TeKCTOBbIX 3a1a4 ¢ MOMOIIBIO APOOHO-PalMOHATIBHBIX
ypaBHeHMH. ["paduueckast nHTepnperanys ypaBHEHUN ¢ IByMs IEPEMEHHbBIMH.

UYucnossle HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.
Hepasenctso ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. CII0KEHNE U YMHOKEHUE YACIOBBIX HEpAaBEeHCTB. OLICHUBAHNUE 3HAYCHUS
BbIpakeHUs. [loKa3aTenbCTBO HEPABEHCTB.
[lonsATHE O pelIeHNN HEPAaBEHCTBA C OAHOU ITEpEMEHHOM. MHOKECTBO PEIIEHNI HEPAaBEHCTBA. PABHOCHIIbHBIE HEPABEHCTBA.
JluneliHoe HEPABEHCTBO C OJHOM MEPEMEHHON U MHOXKECTBA €T0 pellleHui. Pelienrne TuHEeHHbIX HEpaBEHCTB ¢ OJHOU repeMeHHON. CUCTEMBI U
COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM. PeneHrne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO JIMHEWHBIX HEPABEHCTB C OJHON NIEPEMEHHOI.

DOyHKIHUA
OO6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHUH pyHkimn. Criocoos! 3ananust Gpyakmuii. ['padux GyHkiun. YteHne CBOWCTB (GYHKIHH IO €€
rpaduxy. [Ipumepsl rpadukoB GyHKINH, OTPAKAIONINX PeabHBIEC IPOIIECCHI.
Jlunetinas GyHkusa. @YHKINHU, ONUCHIBAIOIINE MPSMYIO U 00paTHYIO MPOIIOPINOHATIBHBIE 3aBHCUMOCTH, UX TPpaduKH.

k. —
®ynxmun y=ax?y=x2+b,y=x3y=|x|,y0 .y [ unx CBofICTBa).CKycquo-I[aHHLIe GbyHKIIUY.
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9KJIACC

Yuciia 1 BbIYMCTICHUSA
Kopens N-if crenenu u ero cpoiictBa. CTeneHb ¢ pallMOHAIbHBIM [I0Ka3aTeJIeM U €€ CBOMCTBA. ANredpandyeckue BhIpaKEHHs
ToxnecTBeHHbIE TPeoOpa3z0BaHUs BRIPAKEHUH, CoepKaIX KOpeHb N-i ctenenu. ToxxaecTBeHHbIE MPe0Opa3oBaHMsI BEIPAKECHUN, COAEPIKAIIINX
CTEIEHb C PallMOHAJIBHBIM IT0OKA3aTEIIEM.
KBanparssiiitpexwieH. KopaukBanpaTHororpexwieHa. Pa3nokeHueKBagpaTHOro Tpex4aeHa Ha TMHEHHbBIE MHOXKHUTEIIH.

YpaBHeHUS M HEPABEHCTBA

bukBanparusie ypaBHeHus1. [I[pumepsl IpruMEHEHUH METOI0B PaBHOCHIIBHBIX TIPEe00pa30BaHMii, 3aMEHBI IEPEMEHHOH, TpaUuIecKoro METo/ia MpH
pelIeHNH ypaBHEHUM 3-11 U 4-i cTeneHen.

Pemienue 1po6HO-paliMOHAIBHBIX YPaBHEHUI.
Pewenne cucreM ypaBHEHUH ¢ JByMs IIEPEMEHHBIMU. Pellenre npocTenmx CuCTeM HEJIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU.
I'padmueckuit MmeTo penieHusi CHCTEMbl HEJTMHEMHBIX YpaBHEHUN ¢ ABYMs IlepeMeHHbIMU. CUCTEMa JBYX HEJIMHEWHBIX YPAaBHEHUH C IByMs
IIEPEMEHHBIMH KaK MOJIENIb PEAIbHON CUTYalLUH.
YucnoBble HEpaBEHCTBA. PenieHre MTMHEeHbBIX HEpaBEHCTB. /J{0Kka3aTeIbCTBO HEPABEHCTB.
KBanpaTHble HepaBeHCTBA ¢ OJIHON NepeMeHHOH. PelieHne kBaapaTHBIX HEPAaBEHCTB IrpauueCKUM METOI0M U METOAOM MHTEpBaJIOB. MeTo
MHTEPBAJIOB I PallMOHAJIBHBIX HEPABEHCTB. IIpocTelime HepaBeHCTBA ¢ TapaMeTPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.
HepaBeHcTBO ¢ 1ByMmMsl mepeMeHHbIMU. Perienne HepaBeHcTBa ¢ IByMs epeMeHHbIMU. CHCTeMbl HEPaBeHCTB C IBYyMs lepeMeHHbIMU. [ padnueckuit
METOJI PELICHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DOyHKIUU
Oynkius. CBolcTBa PyHKIMHI: HYIH QYHKIIUN, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH, TPOMEKYTKH BO3pPACTaHUs U YObIBaHUS (DYHKIINH,
YeTHBIC U HEUETHBIC ()YHKIIMH, HAMOOJIbIlIee U HAaMMEHBIIIee 3HAUCHUS (PYHKITUH.
KBanparuunas ¢pyHkuus u ee cBoiicTBa. Mcrnonb3oBanue cBOMCTB KBaApaTUUHON pyHKIMM /Ui perenus 3aaa4. [locrpoenue rpapuka
KBapaTH4HOH (yHKuHH. [Tonoxkenue rpaduka KBaApaTHUHOH GYHKIMH B 3aBUCHMOCTH OT ee Kodhduimentos. ['paduku bynkmuii y = ax?, y = a(x
—m)?u y = a(Xx — m)? + n. Ioctpoenne TpaguKoB (yHKIHI C TOMOIIBIO MPEOOPA3OBAHHIA.
JpobHo-mureitHast pyuxims. VccnenoBanue Gyukmmil. OyHKIws Y=X "¢ HATypalIbHBIM MTOKa3aTeneM N u ee rpaduk.

YmncioBbIe N0CJI€10BATEILHOCTH U MIPOIPecCHu
IlousTue uncioBon IIOCIICJOBATCIIbHOCTH. Koneunsie u 6€CKOH€‘-IHBI€ IIOCICJOBATCIIbHOCTH. OrpaHH‘{eHHa}I IIOCJICAOBATCIIbHOCTB. MOHOTOHHO
BO3pacTaromasi(yobIBaroIias) mociea0BaTebHocTh. CrocoObl 3a1aHus MOCIEI0BATEIbHOCTH: OMMCATENbHBIN, TAOJMYHBIH, C TOMOIIBIO (POpMYITBI N-
r0 4iICHA, pEKYPPEHTHBIM.
13



OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

Apudmerrdeckas u reoMmerpudeckas rnporpeccur. CBOMCTBa YWICHOB apU(PMETHISCKON U T€OMETPUIECKOM mporpeccuii. DopMyibl N-TO 4ieHa
apru(METHUECKON U TeOMETPUIECKOM mporpeccuii. @OpMyIibl CyMMBI IEPBBIX N YJICHOB apu(METUYECKON 1 TEOMETPUIECKOM Mporpeccuid. 3aaadun
Ha MPOLEHTHI, 0AHKOBCKHE BKJIA/Ibl, KPEIUTHI.

[IpencraBienue o0 CXOIMMOCTH MOCIIE0BATEILHOCTH, O CYMMHPOBAHUH OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUU.

Meroa marematndeckoi MHAYKIUH. [Ipocreiimue npuMepsl.
INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOSHHS ITPOrPaMMBI Y4eOHOTO Kypca K KOHITy oOyueHus B 7 KJjacce.

Yucna v BoIYHCIEHUS

PanmonanbsHble yncna.
[lepexoauthb OT OJJHON OPMBI 3aIUCH YUCEIT K APYToH (MIPeoOpa3oBbIBaTh NECATHYHYIO Ap00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JECITHYHYIO IPOOB).
Hcnonp30BaTh MOHATHS MHOXKECTBA HATYpPATbHBIX YUCEIT, MHOXKECTBA IEJIBIX YHCEN, MHOYKECTBA PallMOHABHBIX YHCET IPU PEIICHUH 3a/1a4,
NPOBEICHUH PACCYXKICHHUI U IOKA3aTEIbCTB.

[Tonumath 1 0OBACHATH CMBICH MO3UIIMOHHON 3aMUCH HATYpalbHOTO uncia. CpaBHUBATH U YIIOPSIOUYMBATH PAIlMOHATBHBIE YHCHA.
BrinonHsATh, coyeTast yCTHbIE M MUCbMEHHBIE PUEMBI, apu(MeTHYECKUE IeUCTBUSA C palliOHAIbHBIMH YUCIIaMH, UCTIOJIh30BaTh CBOWCTBA YHCET U
MpaBuIia AEUCTBUIA, TPUEMbI PAIIMOHATBLHBIX BEIYMCICHUN.

BBITIONTHATE ACUCTBHS CO CTEMEHSAMH C HATYPATbHBIMU MTOKA3aTEIISIMH.
HaxomuTh 3Ha4eHUS YUCIIOBBIX BRIPAKCHHM, COJIEPKAIINX PAIIMOHAIBHBIC YHUCIIA U CTETICHHU ¢ HATypPaJIbHBIM TOKa3aTelleM, IIPUMEHSITh
pa3HoOOpa3HbIe CIIOCOOBI U MPUEMBI BEIYHCIICHUS, COCTABIISATh U OIICHUBATH YHCIIOBBIC BRIPAXKCHHUS IPU PEIICHUU MPAKTHUSCKUX 3a/1a4 U 3a/1a4 U3
IPYTUX y4eOHBIX MPEIMETOB.
OKpyTJIITh YUCNa ¢ 33JJaHHON TOYHOCTBIO, & TAKXKE M0 CMBICITY MPAKTUUECKOIN CUTYaIlNH, BHIOTHATH MPUKUJIKY U OLIEHKY pe3yJbTaTa BHIYHCICHU,
OIICHKY 3HAYCHHUH YMCIIOBBIX BRIPAKEHUI, B TOM YHCIIC TIPH PEIICHUN MTPAKTHICCKUX 33]1a4.
Pemath TekcTOBBIE 32124 apU(METHIECKUM CTIOCOOOM, UCIIONIb30BaTh TAOIUIIBI, CXEMBI, YUEPTEKH, IPYTHe CPEICTBA MPEICTABICHHS TaHHBIX TTPU
pEIICHNH 33]1a4.
Pemath mpakTHKO-OpUEHTHPOBAHHBIC 33]Ia4H, CBSI3aHHBIC C OTHOIICHUEM BEJIMIHH, TPOITOPIMOHAIEHOCTIO BEJIMYUH, MPOIICHTAMH,
UHTEPIPETHPOBATH PE3YIIBTATHI PEIICHUS 33/1a4 C YYETOM OTPaHUYCHUMN, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAEMBIX OOBEKTOB.

JenmMOoCTb.
Jloka3bIBaTbUIIPUMEHATHIPUPELICHUN3aJauIpU3HAKUIeTuMOCcTHHA2,4,8,5,
3,6,9,10,11, npu3Haku 1eIUMOCTH CyMMBI M IPOU3BEACHHS LIEJIbIX YHCEI.
PackiaapiBaTh HA MHOXKHUTEIN HAaTypabHbIE YUCIIA.
OnepupoBaTh MOHATUSMH: YETHOE YUCIIO, HEYETHOE YMCIIO, B3aUMHO IPOCTHIE YUCTIA.
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Haxonutb HanOGonbIIMiA OOIIHIA 1eTUTENh M HAMMEHbBIIIee 00IIee KPAaTHOE YUCEN U UCIIOIb30BaTh UX MPH PEIICHUH 3a/1a4, MPUMEHSTh arOPUTM
EBxinpa.
OrniepupoBaTh NOHITHEM OCTaTKa MO MOYJIO, IPUMEHATH CBOMCTBA CPAaBHEHUH IO MOJTYJIIO.

Auredpanyeckne BbIpasKeHHs
BolpakeHus ¢ nepeMEeHHbBIMH.
Hcnonp3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B IIPOLIECCE OCBOSHUS y4eOHOro MaTepHaa.

Haxonutb 3HAYCHU OYKBEHHBIX BBIPOKCHUI Mpyu  3aJlaHHBIX 3HAYCHUSX IEPEMEHHBIX.
Hcnonb30BaTh MOHATHE TOXKAECTBA, BHIIOIHATH TOXK/IECTBEHHBIC TPEOOPA30BaHMsI BRIPAXKEHUH, JOKA3bIBATh TOXK/IECTBA.
MHOro4IeHkI.

BrimonHaTe Hp606pa30BaHI/I${ OCJI0Tr0 BBIPAXXCHHA B MHOT'OYJICH ITPUBCIACHUCM HO,Z[O6HLIX cllara€MbIX, paCKpbITUEM CKOOOK.

BrImonHATE AelicTBUS (CI0KEHUE, BEIUNTAHUE, YMHOKEHHE) C OJTHOWICHAMH U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS

(kBazpat U Ky0 cyMMBbl, KBapaT U Ky0 pa3HOCTH, pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTb KYOOB), B TOM YMCJI€ JUIs YIPOIIEHUS BEIYMCICHUMN.
OcymiecTBIATh Pa3I0KEHNE MHOTOWIEHOB Ha MHOXKUTEIHN C IIOMOIIbIO BBIHECEHUS 32 CKOOKHU OOIIEro MHOKUTES, TPYIIHUPOBKH CIIaraéMblX,
npuMeHsst GOPMYIIBI COKPAIIEHHOTO YMHOXKEHUSI.

[TpumensaTh MpeoOpazoBaHKsi MHOTOWIEHOB JUIs PELISHUs PA3IMYHbIX 33124 U3 MaTEMAaTUKU, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTHKH.
Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaIbHBIMU MOKA3aTEISIMU JUIsl TPEOOpa30BaHMsI BbIPAKEHUH.

YpaBHeHHd U HEPABEHCTBA

Pemrate nuHeliHbIE YpaBHCHU: C OJTHOM nepeMeHHoﬁ, MMPUMCHSIA IIpaBHJIa IIEPEXO0Ja OT UCXOAHOT'O YPABHCHUA K PABHOCHIIbBHOMY €EMY. HpOBepHTL,

ABJIACTCA JIX YUCJIO KOPHEM YPABHCHMU.
HOI[6I/IpaTL MMPUMCPEI Map YUCCII, ABJIIOIHUXCS PCIICHUEM JIMHENHOT O YpaBHCHU: C ABYMSI IICPEMCHHBIMU.

CtpouTh B KOOPAWHATHOHN MJIOCKOCTH IpadyK JIMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMH, MOJIb3YACh TpapUKOM, IPUBOJUTH TPUMEPHI
pelIeHns ypaBHEHUS.

Pemats cucteMbl IByX JTMHEHHBIX YpaBHEHUN C IBYMS NIEPEMEHHBIMH, B TOM YHUCIIE IpaduUeCcKH.

CocTaBiATh U pelaTh JIMHEHHOE YPAaBHEHNE WIN CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCIOBHIO 3a7ja4l, UHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4Ml MOJTY4YEeHHbIN pe3yibTar.

DOyHKIHUU
Koopaunats! u rpaduku.
N3006paxkaTh Ha KOOPIAWHATHON MIPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAMHATAM, JIY49H, OTPE3KH, UHTEPBAJIbI, 3aHCHIBATH YHCIIOBBIE
MIPOMEXKYTKU Ha areOpanveckoM si3bIKe.
OTmedaTs B KOOPAMHATHOHN TIOCKOCTH TOYKH IO 33/IaHHBIM KoopauHaTaM. DyHKIHH.
CtpouTth rpadvKu THHEHHBIX (YHKITUH.
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OnuceIBaTh € MOMOIIBIO (QYHKIMK H3BECTHBIC 3aBUCHMOCTH MEX/y BETMUMHAMU: CKOPOCTh, BPEMsI, pacCTOSHHE, IIeHa, KOJIMYECTBO, CTOMMOCTD,
POU3BOIUTENLHOCTh, BpeMsl, 00beM PabOTHI.

HaxonuTs 3HaueHmne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.
[HonumaTts rpaduyeckuii cocod npeacTaBIeHUs U aHAIM3a UHPOPMALIUH, U3BIIEKAaTh U HHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PeaIbHBIX
IPOLIECCOB U 3aBUCHMOCTEH.
Hcnonp3oBarbcBoiicTBad yHKIMNIIaHAIN3Aar pa MKOBPEATbHBIX3aBUCUMOCTEH (HyH (DYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA (DYHKIINH,
IPOMEXYTKH BO3pACTaHUs U YObIBaHUS (DYHKIMH, HanOOJIbIIee M HAaUMEHbIIee 3HAYCHUS (PYHKIINN).
Hcnonb30Bath rpaduk U AJIs UCCIEIOBAHUS MIPOLIECCOB M 3aBUCMMOCTEH, IPU PEILICHNUH 3a/1a4 U3 IPYTrUX YYeOHBIX IPEIMETOB U pealbHOM KU3HH.

HpeI[MeTHBIe Ppe3yabTaThl OCBOCHUA TPOTPAMMBI yqe6H0ro KypcCa K KOHIY 06yquH$[ B 8 KJ1acce.

Yucaa 1 BLIYUCIEHUS

HppannonanbHble yucia.

[ToHrMaTh U UCIOJIB30BATH NPEACTABICHHS O PACIIUPEHUN YUCIOBBIX MHOKECTB.
OrnepupoBaTh MOHIATHAMU: KBaJAPATHBIA KOPEHB, apu(PMETHUECKUI KBaAPATHBIN KOPEHb, UPPAIMOHAILHOE YK CIIO, HAXOAUTh, OIICHUBATh
KBaJIpaTHBIE KOPHU, UCTIONB3YS IPH HEOOXOAUMOCTH KaIbKYJSTOP, BHITOIHATH TPE0Opa30BaHUs BEIPAXKEHHI, COIEPIKALUX KBaApaTHbIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnons3oBaTh HauaabHbIE MPECTABICHUS O MHOKECTBE JIEUCTBUTEIIBHBIX YUCEI JJIsi CPDABHEHMSI, OKPYTJICHUS U BBIYUCIICHUH, H300paxaTh
JIEWCTBUTEIIbHBIC YMCIIa TOYKAMHU HA KOOPAUHATHOU IPSMOM.

Hcnonp30BaTh 3amucu OONBIINX U MaJIbIX YUCEN C TIOMOIIBIO IECATUYHBIX po0eil u creneHelt uncial(, 3anuchiBaTh M OKPYTIISITh YUCIOBBIE
3HAUYEHMS PEATIbHBIX BEJIMUMH C UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUM.

JenumocTsb.
OrniepupoBaTh NOHIATHEM OCTATKa MO MOJYJIO, IPUMEHATh CBOMCTBA CPaBHEHUMN 1O MOJYJII0, HAXOJAUTh OCTATKH CYMMBI U TIPOU3BEACHUS IO
JAHHOMY MOJYJIIO.

Auredpanyeckue BbIPasKeHUs!
JpoOHO-paniioHAIbHBIE BBIPAKCHHUSI.
Haxoaute pomycTrMble 3HaYCHHUS TEPEMEHHBIX B IPOOHO-PAIIMOHATEHBIX BHIPAKCHUSX.
[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAIBLHOM APOOH.
BeimonuaTh npuBeeHne anredpandeckux Apoodel k o01emMy 3HaMeHaTelo, CII0KEHUE, YMHOKEHHE, JiefieHHe anreOpandeckux Apooei.
BoInonmHATE TOXKAECTBEHHbIE TPE0OPa30BaHMsI PAlMOHATILHBIX BBIPAKEHHIHA.
[TpumMeHsTh MpeoOpazoBaHMsI BEIPAKCHUHN ISl PELICHUS Pa3IMYHBIX 33]a4 U3 MATEMaTUKH, CMEXHBIX MIPEJIMETOB, U3 PEATHbHON MPAKTHKH.
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Crenenu.

[TprMEHSTh MOHATHE CTEIICHU C IIEIbIM MTOKA3aTelIeM, BBINOIHATE MPpeoOpa3oBaHus BRIPAKCHUM, COJICPIKAIIMX CTCIICHH C ISJIBIM ITOKa3aTeleM.
WppanuoHaibHbIe BEIPAKECHUSI.

HaxoauTh TOMyCcTUMbIC 3HAYCHUS TICPEMEHHBIX B BRIPAKCHHSX, COJCPIKAIINX apu(DMETHICCKUE KBAPATHBIC KOPHHU.

BhIoaHATE ipeoOpa3oBaHus HPPALIMOHATBHBIX BRIPAKEHUH, HCIIOIB3YsI CBOMCTBA KOPHEH.

YpaBHeHMsI M HEPABEHCTBA
Pematp kBagpaTHbIe ypaBHEHMUSL.
Pematp 1poOHO-paliiOHaIbHBIE YPABHEHUSI.
Pemats nuHeliHbIE ypaBHEHUS C IApaMETPaMU, HECIIOKHBIE CUCTEMBI TMHEWHBIX YPABHEHUH C IIapaMETPaMHU.
[IpoBouTh HcCIe0BaHUS YPABHEHUI U CUCTEM YpaBHEHUH, B TOM YHCIIE ¢ IPUMEHEHHEM IrpauuecKux npeAcTaBiIeHui (yCcTaHaBIUBaTh, UMEET JIH
ypaBHEHME WM CHCTEMa YpPAaBHEHHH pelleHHs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).
[lepexoautp OT c10BECHON (POPMYIUPOBKH 331a4H K €€ anreOpanyeckoil MoJeIN ¢ IOMOILIbIO COCTABICHUS YPaBHEHUS UJIM CUCTEMbI YpaBHEHUI,
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/J1a4M IOJY4EHHBIN pe3yJbTar.
[IpumeHATH CBOKCTBA YHCIOBBIX HEPABEHCTB JJIs1 CPABHEHHS, OLICHKH, PEIIATh JMHEWHbBIE HEPABEHCTBA C OJIHOM IIEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpaduyecKyro WIITIOCTPALMIO MHOXKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DYyHKUMHU
[Tonumarsb 1 ucnonp30BaTh (YHKIMOHAIBHBIE IOHATHS U SA3bIK (TEPMUHBI, CHMBOJINYECKUE 0003HAUEHUS), ONIPEIENIITh 3HaUeHUuEe (QYHKIIUH 110
3HAUEHUIO apryMEHTa, ONPeAEATh CBOMCTBA (QYHKIIMHU IO €€ IrpaduKy.

£
var — 2 — 3 — — —
Crpouts rpaduku pynkuui) = X°, Y = X7, ¥ = VX,V = —,V = || onmuceBats
CBoiicTBa YHCII0BOM (DYHKIMH 110 ee TpaduKy.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MTPOrpaMMbl y4eOHOTO Kypca K KOHIy oO0ydeHus B 9 kJacce.

Yucjaa ¥ BBIYUCIEHHUSA
OnepupoBaTh NOHATUSIMU: KOPEHB N-i1 CTEMEHH, CTENIEHb C PAlMOHAJIBHBIM MOKAa3aTEIEM, HaXOAUTh KOPEHb N-i CTENEHU, CTENEHD C PAllMOHATIBHBIM
MOKa3aTeJIeM, UCTIONb3Ys MPU HEOOXOUMOCTH KAJIBKYJISATOP, MPUMEHSTh CBOMCTBA KOPHS N-i CTEMEHH, CTEMEHU C PAIIMOHAILHBIM TTOKa3aTeIIeM.
Hcnonb30BaTh NOHATHE MHOXKECTBA JIEUCTBUTEIIBHBIX YHCEI ITPU PEMIEHUH 3a7a4, IPOBEICHUN PACCYKACHUN U I0KA3aTEJIbCTB.
CpaBHHMBATH U yNOPSAJOUYUBATH IEUCTBUTENbHBIC YUCIA, OKPYTIIATH JEHCTBUTEIbHBIE YACIA, BBIMOIHATD IPUKUIKY PE3YJbTaTa BEIUUCICHUH,
OLICHKY YHCJIOBBIX BBIPAXKEHUM.

AJiredpanyeckue BbIPaKeHU s
OnepupoBarh MOHATHEM KBaJAPaTHOTO TPEXUWICHA, HAXOAUTh KOPHU KBaAPATHOTO TPEXWICHA.
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OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )
PacknanpiBaTh KBagpaTHBIA TPEXUICH HA JIMHEWMHBIE MHOKUTEIH.

YpaBHeHus1 M HepaBeHCTBA
Pemrate nuHeiiHbIe U KBaJpaTHBIC YpaBHEHUS, YPAaBHEHHSI, CBOSIINECS K HUM, APOOHO-PALIMOHAIBHBIC YPAaBHEHHUS.
Pemrate HecnoxHbIE KBaJIpaTHBIE YPABHEHHUS C IAPAMETPOM.
Pemrate nuHeiiHbIe HEPABEHCTBA, KBAapaTHbIC HEPABEHCTBA, UCIIOIB30BaTh METO ] HHTEPBAJIOB, H300paXkaTh PEIICHNE HEPABEHCTB HAa YMCIOBOM
MPSIMOM, 3aIIMCHIBATh PELICHHUE C IOMOILBI0 CUMBOJIOB.
Pemats cucreMsl 1ByX TMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEMBI ABYX YPaBHEHHH, B KOTOPHIX OJIHO YPABHEHUE HE SIBISETCS
JIMHEVHBIM.
Pemarb Hec0KHBIE CUCTEMBI HEJIMHEWHBIX ypaBHEHUH ¢ mapameTpoM. [IpuMeHsTh METO/Ibl PABHOCUIIBHBIX peo0pa30BaHUii, 3aMEHbI
nepeMeHHoH, rpaduueckoroMmeToanpupeieHnnypaBHeHni 3 -iin4-i crenexei.
PemaTs cucreMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOILIKE KBAIpaTHOE HEPABEHCTBO, N300paKaTh PELIEHUE CUCTEMBI
HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3aIIUCHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.
Pemats ypaBHeHMsI, HepaBEHCTBA U UX CUCTEMBI, B TOM YHUCJIE€ C OTPAHUYEHUSIMU, HATIPUMED, B LIEJIBIX YU CIIAX.

HpOBOI[I/ITB HCCICOOBaAHUA ypaBHeHI/Iﬁ " CUCTEMY paBHeHHfI, B TOM YHUCJIC C IPUMCHCHUCM I‘pa(bI/I‘leCKI/IX HpeI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMCECT J1IU

YpaBHCHUEC UJIU CUCTEMA ypaBHCHI/Iﬁ peuieHus, €CJin UMECT, TO CKOJIBKO, 1 npoqee).

Pemate TexcToBBIE 3agaun anre6pa1/1quKI/IM CII0COOOM C IIOMOIIBIO COCTAaBJICHUSA ypaBHeHHfI, HEPAaBCHCTB, UX CUCTEM.

Hcnonn3oBaTh YpaBHCHHA, HCPABCHCTBA U UX CUCTEMBI JJIs1 COCTABJICHU A MaTeMaTH4eCKOi MOACIN peanLHoﬁ CUTyalluu UJIN HpHKHaHHOﬁ 3aJa4u,
HHTCPHPETUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI B 3aITaHHOM KOHTCKCTC.

YucaoBbie MOCIEI0BATEIBLHOCTH U NPOrPeCcCHH

OnepupoBaTh MOHATUSAMH: 3aBUCUMOCTb, QYHKIUS, rpaduK QyHKIHHU, IpsMast
PONOPLHUOHATBHOCT,IMHEHHAsI(QYHKIIMS,00paTHASIIPOIIOPIIMOHAIBHOCTB, lTapabosia, Tunepoosa, KycouHo-3a1aHHast QyHKITHSL.
HccnenoBarh QpyHKINIO 1O ee rpaduKy, ycTaHaBIUBaTh CBOMCTBA (QYyHKIMI: 0071acTh ONpEesIeHNs, MHOKECTBO 3HAUEHUH, HylU (QYyHKIUHY,
IIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs U yObIBaHUs, YETHOCTh M HEUETHOCTh, HaOOJIbIlIee U HAaMEHbIIIee 3HAaUCHNUS,
ACUMITOTHI.
Pacnio3naBath KBagpaTHUHYIO QYHKIHIO IO (hopMyIie, IPUBOAUTH MPUMEPHI KBaAPATUUHBIX (PYHKLIUH U3 peabHON )KU3HU, PU3UKH, TEOMETPHH.
Onpenensts nonoxeHue rpaduka KBaapaTUIHON GYHKIIMHU B 3aBUCUMOCTH OT €€ KO3(PPHUIINEHTOB.
Ctpouts rpaduk KBaapaTUIHON (YHKIIMH, ONMCHIBATh CBOMCTBA KBaAPATUUHON (PYHKIIMHU I10 €€ rpaduKy.

Hcnonb30BaTh CBOWCTBA KBaIPATUYHON (QYHKIIUH [T PELICHUS 3a7ad.

Ha npumepe kBagpatuunoit pyHkuuu crpouts rpaduk Gpynkmuu y=af(kx+b)+c
C MOMOIIBIO MpeoOpa3oBanuii rpaduka Gyrkun Y=Ff(X).
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OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )
WnmocTpupoBaTh € MOMOIIBIO rpaduka peanbHy0 3aBUCUMOCTD MM MIPOLIECC M0 UX XapaKTEPUCTHKAM.

Apudmernyeckasi  reoMeTpruUuecKasi MPOrpeccun
OneprpoBaTh HOHATHUSMU: TIOCIIEIOBATENBHOCTD, apU(METHIECKasi K TEOMETPHYECKask IIPOrPECCUH.
3anaBath MOCJICIOBATEIBHOCTH Pa3HBIMHU CITIOCOOAMU: OMUCATEIBHBIM, TAOJHMYHBIM, C TOMOIIBIO (POPMYITBI N-TO WICHA, PEKYPPEHTHBIM.
BhITIONTHATE BEIUKCICHHSI ¢ UCTIONB30BaHUEM (HOPMYIT N-To YiieHa apu(PMETUIECKON U TEOMETPUUECKON MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.
N300paxkaTh 4aeHBI TOCTIEA0BATEIPHOCTH TOYKAMHU Ha KOOPANHATHOW TIIOCKOCTH.
Pemate 3a7aum, CBsS3aHHBIC C YHCIOBBIMH ITOCIIEI0BATEILHOCTIME, B TOM YKCIIC 3374l U3 PEaIbHOM JKU3HHU (C UCTIOIB30BaHUEM KAJIbKYJISATOPA,
U (QPOBBIX TEXHOJIOTHIA).

Pacnosnasate u IMPUBOAUTH NPUMCPBI KOHCYHBIX U 0OECKOHEUHBIX HOCHGHOB&TCHBHOCTCﬁ, OrpaHUYCHHBIX HOCH@I{OB&TGHBHOCTCﬁ, MOHOTOHHO

BO3pacTaromux (yObIBAIOIIKX ) MOCIEA0BATEIIbHOCTEH.

NMeTs nipeicTaBIeHne 0 CXOIUMOCTH TTOCIIEA0BATEIFHOCTH, YMETh HAXOIUTh CYMMY O0€CKOHEYHO YOBIBAIOIICH T€OMETPHUISCKOMN MPOTPECCHH.
HpI/IMeHHTB MECTO/ MaTeMaTHYEeCKOU HHAYKIOWU IIPpU pCIICHUN 3aJiaY.
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OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

7 KJIACC

HaszBanue paznena
(Temsl) Kypca

OcHOBHOE COACP)KaHUE

OCHOBHBIE BUJBI IEATEIILHOCTH
00yJaromuXxcst

Yucna ¥ BLIYUCICHUS
palKoHaIbHBIE YK CIIa
(moBTOpEHUE)

11

Pannonansubie uncna. CpaBHEHHE,
YIIOPSITIOYMBAHHE U
apudMeTHUECKUE ICHCTBUS C
paIMOHATLHBIMHU YUCIIAMH.

YucnoBas mpsiMasi, MOJTyJb YMCIIA.
[IporeHTHI, 3a1HCh POLICHTOB B BUJIE
ITpoOH 1 TpoOH B BHJIC

MPOLIEHTOB. TpU OCHOBHBIE 33]]a4l Ha
MPOLICHTHI.

Perienue TeKCTOBBIX 3aa4
aApru(METHUECKUM CIIOCOOOM.
Pemienue 3a1ad U3 peanbHON
MPAKTUKU Ha YacTH, IpooH,
MPOIICHTHI, IPUMEHEHHE

OTHOILIEHWH W ITPONOPLUHI

MpU pelIeHny 3a1a4. PeanbHble
3aBUCUMOCTH; pellIeHUe 3a]1a4 Ha
NBIDKEHUE, padoTy, MOKYIIKH, HAJTOTH

CucreMaTH3UPOBATh U 00OTAIATh 3HAHHS 00
OOBIKHOBEHHBIX U JICCSITHYHBIX JIPOOSX.
CpaBHUBATH U YIOPSIOYNBATE APOOH,
rpeoOpa3oBBIBas MPU HEOOXOAMMOCTH
mecsATUYHbIE 1poOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHEBIE B JECATHYHEIE,

[TpuMeHsITh pa3HOOOpa3HBIE CIIOCOOHI 1
MpPHEMbl BEIYUCIICHUS 3HAUYEHUH TPOOHBIX
BHIPAXKEHHH, COIePKAIUX OOBIKHOBEHHBIE U
IMeCATUYHBIE TPOOH: 3aMEHSTh MPU
HEO0OXOIUMOCTHU ACCITUYHYIO TPOOh
OOBLIKHOBEHHOM

1 OOBIKHOBCHHYIO JCCSITHUYHOM, TPHUBOIUTH
BEIPAKCHHEC

K popme, Haubomee ynooHoi

U1 BBIYMCIIEHUH, TpeoOpa3oBbIBaTh APOOHbBIE
BBIPAKEHUS HA YMHOXKEHUE

B YACTHOCTH, B OECKOHCUHYIO JICCATUIHYIO JIPOOB.
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U JIeJICHUE JIeCATHYHBIX Ipo0eit

K JICCTBHSM C LEJBIMU YuciIaMu. PemaTe
3a/1a4y Ha 4aCTH, IPOLIEHTHI, IPOIIOPIIUH,

Ha HAaXOXKJIEHUE IpoOH (MPOIIEHTa) OT
BEJTMYUHBI U BEJIMUYUHBI

1o ee 1pobu (MpoIeHTY), 1podu (MIPOIICHTA),
KOTOPBII COCTABJISIET OJIHA BETUYMHA OT JPYrOM.
[TpuBOIUTE, pa30upaTh, OLICHUBATH PA3IMYHBIC
[pELIeHMs, 3alIUCH PEUICHUI TEKCTOBBIX 3a/1a4.
lcriosib30BaTh TaOIMILIBL, CXEMBI, YEPTEXKHU, IPYTHE
Cpe/cTBa NPEICTABICHUS TaHHbBIX IPU PEIICHUHN
3a/1aunl.

Pacrio3HaBaTh U OOBSICHSTH, OIIMPAsCh HA
ONpeAeNIeHNUs, IPSIMO IPONOPLUOHATIBHBIE U
oOpaTHO

[ IponopLioHaNbHBIE 3aBUCUMOCTH MEXTY
BEITMYMHAMU; IPUBOAUTH IPUMEPHI ITHX
3aBHCUMOCTEH U3 peanbHOro MUpA,

U3 ApYruX y4eOHBIX MpeaMeToB. PemaTs
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H, Ha
NpUMEeHEeHHe ApoOeil, MPOLIEHTOB, MPSIMOil 1
00paTHON POMOPIIMOHATHFHOCTEH,

[IPONOpLUI
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OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

OyHKIUU: KOOPAUHATHI U
rpaduku. OyHKIUHA

12

Koopaunara Touku Ha npsmoil. Yuciossie
[IPOMEKYTKH.

PaccTosiHME MeX 1y ABYMs TOUKaMH
KOOPJAMHATHOM MPSIMOIA.

[IpstmoyronbHas cucteMa KOOpAUHAT.
AGcicca v opJuHaTa TOUYKH Ha
KOOpJAMHATHOM TIocKOCTH. [TprmMepsl
rpaduKoB, 3aJaHHBIX (GOpPMYIaMHU.

DyHKIIMOHAIBHBIE 3aBUCUMOCTH MEXKILY
BenmurHaMu. [loHsaTHE QYHKIHNH.
DyHKIMSA KaK MaTeMaTHYeCKasi MOJIENb
peanbHOro npouecca. O61acTb
oTpesieNieHus: 1 00JacTh 3HaYeHU I
¢dbynkunu. CrnocoOsl 3aanus GyHKINU.

['paduk QyHKIHN

Yrenue rpadMuKoOB pealbHBIX 3aBUCUMOCTEH.

300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOYKH,
COOTBETCTBYIOLIHME 3aJaHHBIM KOOPJUHATAM, JTy4H,
OTPE3KU, UHTEPBaIbl; 3alMChIBATh UX HA
asreOpandyeckoM s3pike. OTMeuaTh B KOOPAUHATHON
MJIOCKOCTH TOYKH 110 33JaHHBIM KOOpAMHATaM;
CTPOUTH I'paKU HECIOXKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (POPMYJIaMH, B TOM YHCIIe

c momouibio HUGPoBbIX aboparopuil. [IpuMeHsTS,
M3y4aTh IPEUMYILECTBA, UHTEPIPETUPOBATH
rpaduUecKuii crioco0 MpeaCTaBICHHS U aHATTN3a
pasHO00pa3HOM KN3HEHHON HH(OPMAITHH.
OcBauBath NOHATHE (QYHKIMH, OBJIA/I€BATh
(yHKIIMOHAJIbHOW TEPMHUHOJIOTHEH.

Haxonuth 06;1acTh onpeesieHus u 00J1acThb
3HAYeHUH (QYHKIUH.

Vcrionp30BaTh pa3IuyHble CIOCOOBI 3a1aHNs (DYHKIINY.
Vcnionb30BaTh CBOIMCTBA PYHKIIMNA IS

aHaM3a TpaUKOB peabHBIX

3aBUCUMOCTEH (HynM QyHKIMH,

MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKLINH,
MPOMEXKYTKH BO3pACTaHMsI U yObIBaHUS (PYHKIIUH,
HauOoJIbIlIee U HAaMMEHbLIee 3HaUeHUs (QYHKIUH)
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AnreOpanueckue A BripaxkeHue ¢ nepeMeHHBIMH. OBnaneTs aredpanvdeckoil TEPMUHOIOTHEH 1
BBIPAYKECHHS: BBIPAKECHHUS C 3HaUYCHHE BHIPAKECHUS CUMBOJIMKOW, TPUMEHSATH €€ B MPOIECCE
IepEMEHHBIMU c nepeMeHHbIMU. [IpeacraBienue OCBOEHHS y4eOHOr0o MaTepuana.
3aBUCHUMOCTH MCKAY BCIMYMHAMH B BUJIC Haxonuth 3HaYeHUS BBIpa)KeHI/If/'I
(popmyubl. Berancnenus no popmyiam C IIEPEMEHHBIMU IIPY 3aJaHHBIX 3HAYCHUAX
MEePEMEHHBIX; BBIMOIHATH BHIYMCIICHUS
o Gopmyram, TOMYCTUMbIC 3HAYCHHSI IIEPEMEHHBIX
VYpaBHEHUS U CUCTEMBI 10 YpaBHeHue ¢ onHOU nepemMeHHoi. Kopenb  |Pemars JIMHEMHOE ypaBHEHUE C OJJHOM

YpPaBHEHUN: JINHEHHBIE
ypaBHEHUS

ypaBHeHHs. CBONCTBA ypaBHEHUM C OJHOU
[epEeMEHHON. PaBHOCUIIBHOCTD YPaBHEHHUH.
'YpaBHEHHE Kak MaTeMaTH4ecKasi MOJIeIb
[pEabHOM CUTYalUH.

JInHeliHOE ypaBHEHHE C OAHOU ITEPEMEHHOM.
Yuciio KopHEHN JINHEWHOIO YpaBHEHUS.
PeleHre TEKCTOBBIX 3314 C IOMOILBIO
NIMHENHBIX ypaBHeHUN. JInHeiHOE
YpaBHEHUE, COJepKalllee 3HAK MOLYJISA

[IEPEMEHHOM, IPUMEHSIA IIPABUIIA IIEPEX01a OT
MCXOIHOI'O YpaBHEHUS

K paBHOCUJILHOMY €My 0oJiee MpOCTOro BUA.
IIpoBepsTh, ABAAETCSA JIM KOHKPETHOE YUCIIO
KOPHEM ypaBHEHHS.

OnpenensaTs Yuciao KOpHEH JTMHEHHOTO ypaBHEHUSI.
Peate TMHENHOE YpaBHEHHE, COACPKALICE
3HAK MOMYJIS.

CocTaByATh U peliaTb ypaBHEHHE 110
YCJIOBHIO 33]1a4H,

MHTEPIPETUPOBATE B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4M ITOJTYyYEHHBII

[pe3yJIbTarT
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Yucia ¥ BEIUMCIIEHUA
CTEIEHb C HATYPAJIbHBIM
oKasaTrejieM

CteneHb ¢ HATypaJIbHBIM IOKa3aTeIeM 1
ce CBOICTBA. 3aIMCh YHCJIA B TECITUYHON
[MO3UIIMOHHOMN CUCTEME CUUCIIEHUSI

[ IprBOIUTE YUCIOBBIE U OYKBEHHBIE IPUMEPHI
CTEIEHU C HAaTYpaJbHbIM [10Ka3aTesieM, OOBSACHSI
3HAYECHHs OCHOBAHHUS CTEIICHU U I10KA3aTeNs

CTETICHU, HAXOIUTh 3HAYCHUS CTEIICHEN BUa an(a
— JTF000€ palMoHAILHOE YUCIIO0, N — HATypaIbHOE
YHUCTIO).

[ToHMMATh CMBICIT 3aITUCH OOJIBIINUX YUCEI C
MOMOIIIBIO AECATUYHBIX ApOOeit

rcreneHeiurcnal 0,mMpuMEHsSIThUX B

[peabHBIX CUTYAIUAX

Anrebpanueckue BbIpaKEeHUS:

MHOI'O4JICHBI

14

OaHouneHbl. OHOWIEH CTaHJaPTHOTO BUJA.
CreneHb olHOWIEHAa. MHOTO4JIECHBI.
MHorousen crangapTHoro Bujia. CteneHnb
MHorouseHa. CioKeHue, BBIYUTaHUE,
YMHOYKEHHUE U JIeJIEHHEe MHOTOYJICHOB.
[IpeoOpazoBaHme 11€7I0TO BEIPAKEHUSI B
MHoOrouwieH. Kopau MHOrouseHa.
ToxnaecTBo. TOXIECTBEHHBIE
npeoOpa3oBaHus anredpandeckux
BBIPAKEHMI. /[0Ka3aTeNbCTBO TOXKIECTB

OBnanets anredpanvyeckoil TEPMUHOIOTHEN U
CUMBOJIMKOW, IPUMEHSATH €€ B IIPOLECCE
OCBOEHHUS yueOHOro MaTepHarna.

[IprBOIUTE OJTHOUIEH U MHOTOUJIEH K
CTaHJIapTHOMY BHUJY.

Onpenenars cTeneHy OJHOWIEHA U
MHOTOYJICHA.

BbINOTHATE YMHOXKEHHE OJTHOWIEHA Ha
MHOTOYJIEH.

BEINIOIHATE CII0)KEHHE, BBIUUTAHUE, YMHOXKEHHUE U
nesieHre MHoroujaeHoB. Haxoauts KopHU
MHOTOYJIEHA.

DopMyIMpOBaTh ONPEAEIEHUE
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TOXJIECTBEHHO PABHBIX BBIPAKCHUI.
Mcnosib30BaTh npaBuia

IS IOKA3aTeIbCTBA TOXK/IECTB. BBIMOIHATE
TOXKIECTBEHHBIC TIPEOOPA30OBAHUS IIEJIOTO
BBIPAXKXCHUSA B MHOT'OYJICH IIPUBCACHUCM
MOJOOHBIX CIaraeMbIX, PACKPBHITHEM CKOOOK.
OCyIIECTBISITh pa3IoKEHNE MHOTOYWICHOB Ha
MHO>KUTEJH ITyTeM BbIHECEHUS

3a CKOOKM OOIIEr0 MHOXKHTEISA, METOA0M
IPYIIUPOBKH.

[IpuMeHsATh MpeoOpa3oBaHUE MHOTOWICHOB IS
PEIICHUS PA3IMYHBIX 3a7a4 U3 MaTEMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEAIbHON MTPAKTHUKH.
3HAKOMHTBCS C UCTOPUEH pa3BUTHUS MaTEMAaTUKU

Anrebpanueckue BbIPOKECHUS:
(hopMyITBI COKpPAIIIEHHOTO
YMHOXKEHUS

10

DOopMyIIBI COKPAIIEHHOTO

YMHOKCHHA: KBaApaT CYMMBI U
KBaJpaT pa3HOCTH ABYX

BBIPAKEHMI, KBapaT CyMMBI
HECKOJIbKUX BBIPAKEHUH, KyO

CYMMBI U Ky0O pa3HOCTH JBYX
BBIPAKEHHI, pa3HOCTh KBAJPATOB JIBYX
BBIPAKECHUM, IPOU3BEICHUE

OgnazeTs areOpandeckoi TEPMUHOJIOTHEN 1
CUMBOJIMKOW, TPUMEHSATH €€ B MPOLECCE
OCBOCHMSI yUeOHOT0O MaTepuania.

BBINONHATE TOX/IECTBEHHBIE IPe0Opa30BaHUS
L(E€JIOT0 BBIPAYKEHUS

[PACKPBITHEM CKOOOK,

B MHOT'OWICH IMPUBCICHHUECM HOJIO6HI)IX cjiaracMmblXx,
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[PA3HOCTU U CYMMBI JIBYX BBIPQXKEHUH,
CyMMa U pa3HOCTb KyOOB JBYX
BBIPAKECHUI.

Pa3inoxeHre MHOTOYJICHA Ha
MHOXHUTeNn. Beinecenue

00I11eT0 MHOXKHTEIS 32 CKOOKH. MeTo
PYIIIUPOBKU

C MCTIOIh30BaHUEM (POPMYIT COKPAIIEHHOTO
yMHOXEHUS. OCYIIECTBIISATh PA3IOKCHHE
MHOTOYJICHOB Ha MHOKUTEJIH ITyTEM BBIHECCHHS
3a CKOOKH OOIIEr0 MHOKHUTEA, METOAOM
IPYIIAPOBKU, IPUMEHEHUST (POPMYJIBI
COKPAIICHHOTO YMHOMXCHHUSI.

[TpuMeHsITh TPeoOpa30BaHIE MHOTOYICHOB IS
[PEIICHUS Pa3IMYHBIX 337124 U3 MAaTEMAaTHKH,
CMEKHBIX MPEJIMETOB, H3 PEATbHON TIPAKTHKH.
3HAKOMHTBCS C UCTOPUEH PA3BUTHS MATEMATHKH

Yucna v BRIYUCICHUS:
JACIIUMOCTD

JlemumocTs 1enbix uucenn. CBoiicTBa
nenumoctH. [IpocThie U cocTaBHBIE
yucia. YeTHsie

1 HedeTHbIC yucia. [Ipu3Haku nenumoctu
Ha2,4,8,5,3,6, 9,10,
11.IIpn3HaKuAETMMOCTUCYMMBI U
MPOU3BE/ICHUS LIETBIX YUCEI

Mpu penieHuu 3anad. Hanbonpmmii oOmmii
MenuTeNh U HAMMEHBIIee 001ee KpaTHOe
BYX 4nCeII.

B3auMHO pocThie yncia. AIrOpuT™M
EBknunga. [enenue

[IpuMeHATh CBOMCTBA NeTUMOCTH. [IpruBOIUTH
MpUMEpPHI U Paclo3HABATh MPOCTHIC U

COCTaBHBIE YMCIIa, YETHBIE U HEUETHEIE YHCIIA.
/loka3bIBaTh U MPUMEHSTh IPU3HAKU JEIIUMOCTH
Ha2,4,8,5,3,6, 9,10,11, npusHaku 1eTUMOCTH CYMMBbI
1 TIPOU3BEICHUS 1IEITBIX YHCEI.

Haxoauth HanOONLIINI OOLINH AEIUTEDD U
HauMeHbIee o0Iiee KpaTHOE IBYX YHCET.

Periate mpakTUKO-OpUEHTUPOBAHHBIC
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c ocratkoM. CpaBHEHHUS LIETBIX YUCEI 110
MOJTYJTI0 HATYpAJILHOTO YHCIIa

3aJla4M, UCTIONB3YSl HAaMOOIBIINN OOTIHIA
enuTeNb, HAaMMEHbIee 001Iee KPaTHOE IBYX
qrcer.

Pacrio3HaBaTh B3aMMHO IPOCTHIE YUCIIA.
IIpumenaTs anroput™ EBximmia.

DopMyIMpPOBaTh ONPEAEICHUS AETUMOCTH Haleo,
YKCEIl, CPABHUMBIX MO0 JAHHOMY MOAYIIIO.

BrInoJHATE IeJIEHUE C OCTaTKOM

OyHKIMK: TUHEHHAS
GbyHKIHS

12

Uluneitnast pynkuus, ee cBoiictsa. I'paduk
IMUHEHHON (QYHKITUH.

['paduk dynkiwu y= | X|. Kycouno-
3aaHHbIe (QYHKIHH

Pacrio3HaBath JTUHEHHYIO QyHKIHIO Y= KX+
b, onuchIBaTh e CBOWCTBA B 3aBUCHMOCTH
0T 3HaYeHui kod(pduipentos Ku b.

Ctpoutb rpaduKky JIMHEHHOH QyHKIMH, GYyHKINHN Y=
| X|, KycouHO-3a1aHHON (BYHKIIHH.
Vcrionb30BaTh MU(POBBIE pecypehl s
MOCTPOCHUS rpaPUKOB PYHKINN U U3yUEHUs
X CBOMCTB.

[ IpuBOAUTE IPUMEPHI JIMHENHBIX
3aBHCUMOCTEH B peasbHbIX Mpoleccax u
STBIICHHSIX

YpaBHEHHUS U CUCTEMBI
YpPaBHEHUM: CUCTEMBI
JIMHEUHBIX YpaBHEHUN

10

'YpaBHEHME C IBYMs [IEPEMEHHBIMU.
['paduk TUHEHHOTrO ypaBHEHUS C IBYMS
[IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOMH MJIOCKOCTU TpaduK
IMTUHEIHOT0 ypaBHEHUS C IBYMS IEpEMEHHBIMH;
MOJIb3YSCh TpapUKOM,
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CucTeMbl IMHENHBIX YPaBHEHUH €
IBYMSI [IEPEMEHHBIMU.

['padmyeckuit METO PEIICHUS CUCTEMBI
IMTMHEMHBIX YpaBHEHUH

C AByMs IEpeMEHHBIMU. Penienue cucrem
IMTMHEHBIX YpaBHEHUN

C ABYMs IIEPEMEHHBIMH METOJIOM
[TOJCTAHOBKU Y METOJIOM CJIOKEHHUS.
CucreMa IByX JJUHEHHBIX YPaBHEHHH €
IBYMSI IIEPEMEHHBIMHU KAaK MOJIEIIb
[peaNbHON CUTyallun

[IPUBOJAUTH IIPUMEPHI PEILICHUS YPABHECHHUS.
HaxoauTs perieHne CUuCTeMbl ABYX JIMHEHHBIX
YPABHEHUH C ABYMS IIEPEMEHHBIMHU.

CocTaBJIATh U pelaTh CUCTEMY JIBYX

NIMHEWHBIX YPABHEHUH 110 YCIOBUIO 3a/1a4H,
WHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y ITOJIY4EHHBIN
pe3yJbTaT

[ToBTOpeHmEe, 0000mIEH S,
cUucTeMaTu3alys 3HaHUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METO/I0B Kypca 7 Kkiacca, 00001ieHne
SHAHWI

Bb101paTh, IPUMEHAThH OLIEHUBATH CIIOCOOBI
CpPaBHEHMSI YUCEJI, BEIUNCICHUH, TOKECTBEHHBIX
MpeoOpa3oBaHuii anredpandeckux BbIPAKEHUH,
[PELICHNS] YPAaBHEHU U CUCTEMY PaBHEHUMH,
3afjaHus (PYHKIMN, aHaIM3a U OCTPOCHHUS UX
rpaguKoB.

Vcrionb30BaTh GYyHKIMOHAIBHO-

rpaduyecKkue mpeaCcTaBICHUS IS

pelIeHns 3a1a4.

OcCylIecTBIATh CAMOKOHTPOIIb BBIMOIHIEMBIX
MENCTBUI M CaMOIIPOBEPKY PE3YJIbTaTa BEIUUCICHUH,
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nmpeoOpa3oBaHuii, mocTpoeHuil. Pemars

3agadyu u3 peaHLHOﬁ JKU3HU, IPUMCHATDH
MaTeMaTHYeCKUE 3HAHUS

U1 pEIeHUs 3a/1a4 U3 APYyrux npeameToB. Pemars
TEKCTOBBIC 33]]a4H, CPABHUBATH, BEIOUPATH CIIOCOOBI
pELICHUS 3a1auu

OBILIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

102
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8 KJIACC
Ha3zBanue paznena KonnyectBo OCHOBHBICBUBIICATEILHOCTH
OcHoBHOE cojiepKaHue
(Tembl) Kypca 4acoB 00yJaroIUXCs
YpaBHEHUS U HEPABEHCTBA:! 20 Uucnosbie HepaBeHCTBA. CBOMCTBA @opMyJIMPOBATH CBOKMCTBA YUCIIOBBIX HEPABEHCTB,

HCpaBCHCTBA

YUCIIOBBIX HEPABEHCTB. Jl0Ka3aTeabCTBO
HEPABEHCTB.

HepaseHnctBo ¢ nepemenHoi. Ctporue u
HecTporue HepaBeHcTBa. Cll0KEHHE U
[YMHO>KEHHE YACIOBBIX HEPABEHCTB.
OneHnBaHUE 3HAUYEHUS

BBIPAKCHUS.

[lonsTHE O pELIEHUH HEPABEHCTBA C
OJIHOU ITepeEMEHHON. MHOKeCTBO
[pELIEHUI HEPABEHCTBA.

PaBHOCHIIbHBIE HEPABEHCTBA.
HepasencrBo-ciencraue.

Hucnossle npoMeKyTKH. JInHelHoe
HEPaBEHCTBO C OJTHOM NIEPEMEHHON U
MHOYECTBO €T0 PELICHUMN.

PelnreHre TMHENHBIX HEPABEHCTB C
OJTHOUM MEPEMEHHOM.

CHcTeMBbl TMHENHBIX HEPABEHCTB C
OJIHOM nepeMeHHoM. Pemenne
TEKCTOBBIX 3a/1a4 C IOMOUIBIO

WUTIOCTPUPOBATH UX

Ha KOOPJMHATHOM IIPSIMOM, T0Ka3bIBaTh
areOpanvecKu.

OneHuBaTh 3HAUEHUS BBIPAKEHUS, UCIIONIb3Ys
HEPABEHCTBA.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELLICHUS
3az1ay.

Onpenensatb paBHOCUIIbHBIC

HEPABEHCTBA.

IIpuBOAUTE IPUMEPHI PELICHUI HEPABEHCTB.
Pemats nuHeliHbIE HEPABEHCTBA C OJTHOM
[IEPEMEHHOM, CUCTEMBI TUHEHHBIX HEPABEHCTB,
n300paxaTh pelieHue

Ha YKMCIIOBOM IIPSAMOM, 10Ka3bIBaTh HEPABEHCTBA.
Pemate TekCTOBBIE 33124 C TOMOIIBIO JINHEWHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOMN.

Uccnenosats TMHEHHOE HEPABEHCTBO C

OJIHOU ITIEPEMEHHON C MapaMeTpOM.
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JIMHEHBIX HEPABEHCTB C OJIHOM MEPEMEHHOU

3HAKOMUTBHCS C UCTOPHUEH pa3BUTHA anreOpbl

UncnauBbIYUCIICHUS:
KBaJIpaTHBIN KOPEHb

14

KBanparnupie KOpHU. AprupMETHISCKUN
KBaJIpaTHbIA KOpeHbuerocBomcrpa. llonsarue
MPPALMOHAIBHOIO YUCIIA.
JlelicTBUsICHppalMOHATIbHBIMU

urciiaMu. CBOMCTBA JEHCTBUIC
MPPALMOHATIEHBIMU YU CIIAMH.

CpaBHEHHME UPPALUOHAIBHBIX YHCEIL.
MHOK€ECTBO ICHCTBUTENBHBIX YHCEIL.
[IpencTaBieHUSIOPACITUPEHUSX YUCITOBBIX
MHOXECTB.

JlonmycTrMble 3HaYEHUS IEPEMEHHBIX

B BBIPAXKEHUSX,
coJiepKaruxaprupmMeTHIecKue
KBaJpaTHbIE KOPHHU.
ToxxaecTBeHHbIEPeoOpa3oOBaHuUs
BBIPAKEHUH, COAEPIKAINX
aprdMeTHUECKUE KBapaTHbIE KOPHU

dopMyIHpoBaTh OIpeieJIeHIe KBaAPATHOTO
KOPHSI U3 Yncia, apu)METHUECKOTO KBaIPaTHOTO
KkopHsl. [IpuMeHsTh onepanuio u3BIeYCHHUS
KBaIPAaTHOTOKOPHSIN3YHCIIA, UCTIONB3YSI IPU
HEO0OXOIUMOCTHU KaJbKYIATOP.
O1neHrBaThKBAIPATHBICKOPHUIICIIBIMU YUCIIAMU U
JIECATUUYHBIMH IPOOSMHU.

CpaBHUBaTh U YIOPSAJOYNBATH
palrroHaIbHbIEUUPPALIIOHATHHBICYHCIIA,
3aMycaHHble ¢ TOMOMIbIO KBaJPATHBIX KOPHEH.

BrimonHsTRONEpaIInn
C MppalMOHAIIbHBIMU uKciamu. Mccnenosars

y1:)a]3Helelex2 = @,HaXxOJUTh TOYHBIC U
puOIKEeHHBIC 3HaUeHUs KopHel ipu a> 0.
HccnenoBaTbCBOMCTBAKBAIPATHBIX KOPHEH,
MIPOBOJS YUCIIOBBIE IKCIIEPUMEHTHI C
HCIOJIb30BAHUEM KAJIBKYJISTOPA
(KoMTIBIOTEDA).
Jloka3bpiBaTbCBOMCTBaapH(PMETHUECKUX
KBaJPaTHBIX KOPHEH; MPUMEHSTh HX
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JUIs IpeoOpa30BaHuUs BBIPAKECHUH.
BeimonuATepeoOpa3oBaHusBEIpaKEHUH,
CoJlepKalIuX KBaJpaTHbIE KOPHHU.
BripaxxateniepeMeHHbIEU3(POPMYIL.
BeruncnaTe 3HaueHUs BBIpAXKCHUM,
COZIepKAIIMX KBaPATHbIE KOPHU, UCIIOJIb3Ys
P HEOOXOIMMOCTH KAJIbKYJISITOP.
Hcnonbp30BaTbBX0AEpEIICHUA3a 1A
JJIEMEHTapHbIE IIPEICTABIICHMS, CBA3aHHBIE C
NpUOIM>KEHHBIMY 3HAUEHUSIMU BEJIUYMH.
3HAKOMUTHCACUCTOPUEHPA3ZBUTUS MATEMATUKU

ypaBHeHI/IHI/IHepaB CHCTBaA:
KBAaJAPATHLIC YPABHCHUA

18

KBanpatHoeypaBHeHue.@opmyna KopHER
KBaJpaTHOrO ypaBHeHus. KoinyecTBo
NIEHCTBUTEIIbHBIX KOPHEN KBAJAPAaTHOIO
ypaBHeHusA. Teopema Buera.
YpaBHEHHUS,CBOJUMBIE
KJINHEHHBIMYPaBHEHUAM
VIIMKKBAIPaTHBIMyPaBHEHHSM.
KBagpatHoe ypaBHEHUE

criapameTpoM. Penienue

KBa/IpaTHBIX YPABHEHUI

PacnioznaBaTh ypaBHEHMS C OHOM IIEPEMEHHOM,
KBaJlpaTHbIe ypaBHEHUs. ONpenensiTh
PaBHOCUJIbHBIC YPABHEHUS.
IIpuMeHATECBOMCTBAYpaBHEHUNCONHON
IIEPEMEHHOM.

3anuceiBaTh GOPMYILY KOpHEH

KBaJPaTHOTI'O YPABHEHUS; PEIIATh
KBaJpaTHBICYPABHEHUSA—TIOJIHBIE U

HEIOJIHBIE.

OnpenensiTbKOINYECTBOICUCTBUTEIBHBIX KOPHEH

KBaJ[paTHOT'O YPaBHEHUS.
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c mapaMeTrpamu. PelieHre KkBaapaTHbIX
YPaBHEHUM, COIEpKAIIMX 3HAK MOIYJIS.
YpaBHEHHEKaKMaTeMaTH4eCKask MOJEIb
[peabHON CUTYyallUU.
PerreHneTekcToBBIX3a/1a4 C

ITOMOILBIO KBaJIPATHBIX

YpaBHEHUI

HaGnronate 1 aHaIM3UpOBaTh CBSI3b
MEXTYKOPHAMUUKOd (P pHiineHTamMu

KBaJIpaTHOI'O yPaBHEHUS.
dopmynupoBaTbTeopeMyBuera,aTakxke 00OpaTHyro
TEOpEMY, IPUMEHSTh 3TU TEOPEMBI IS PELICHUS
3a1ad.

ITpoBOAMTHIIPOCTEUIINENCCIIEAOBAHNS KBaAPATHBIX
YpaBHEHUM.

Pemartb TekcToOBBIE 3a1a4H.
3HAKOMUTHCICUCTOPUENHPA3BUTHUS

MaTeMaTUKU

AnreOpanvecKue BhIPaKCHUS:
IpoOHO-
paIMoOHaTLHBICBBIPAKEHUS

12

ParoHa IbHbIC BBIPAKECHUSL.
ToxxaecTBeHHBIEIPEOOPA30BAHUS
[PAallMOHAJIbHBIX BI)Ipa)KeHI/II\/’I.
\AnreOpandeckast Ipo0sb. JlomycTumbie
3HAYEHHs IEPEMEHHBIX B IpOOHO-
[pPallMOHATBLHBIXBBIpAKEHUSIX. OCHOBHOE
CBOMCTBO anredpanveckoii Jpoou.
CroXeHue, BBIYUTaHKE,

YMHOKEHUE U JIeTICHUE
aJIreOpandeckux Apooei.
Bospenenueanredpandeckoii 1poou

B CTEIICHb

3anuceiBaThalIre0pandecKUeBbIPAXKEHHUS.
Haxoauts 1onycTumble 3HaUYEHUS IEPEMEHHBIX B
JpOOHO-PALIMOHAIBHBIX BBIPAXKEHUSX.
BBINOTHATE 4HMCIOBBIE TTOJICTAHOBKHU
UBBIYUCIIATh3HAUEHUEIPOOH,BTOM YHCIIE C
MOMOUIBIO KaJIBKYJIATOPA.

DopMyIMpOBaTh OCHOBHOE CBOICTBO
anreOpanvyecKonIpOOMUIIPUMEHATHETO IS
npeoOpa3oBaHus JpooOeil.

BBINONHATE TOXAECTBEHHBIE TPE0Opa30BaHUs
palMOHATIBHBIX BBIPAXKEHUH.
BremonusaTeaeiicTBusIcanredpanieckuMu
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JPOOSIMU.
[TpumeHATHIIPEOOPa30BAHUSABBIPAKECHUAN TS
peleHHs 3a/1a4.
BripaxkateniepemeHabien3Gopmyi (GU3MIeCcKuX,
reOMETPUUYECKHUX,
OIUCHIBAIOINXOBITOBBICCUTYAITIH)

YpaBHEHUSMHEPABEHCTBA: 15 JpoOHO-paninoHaIbHBIE Pacnio3naBaThipoOHO-paliioOHaIbHBIC
IpoOHO-pallMOHATILHBIE ypaBHeHus. Pemmenne ipoGHo- YpaBHEHHS.
yYpaBHEHUS [pallMOHAIBHBIX YPABHEHUH, CBOAILIUXCS Pemarb 1poOHO-panmoHaIbHBIE
K JINHEUHBIM YpaBHEHUS,CBOISITUECAKIMHEHHBIM UITH K
WY K KBaJpAaTHBIM ypaBHEHUsIM. Pemenue KBaJPaTHBIM YPaBHEHUSM,
NPOOHO-paLlMOHAJILHBIX YPaBHEHUIN METOJOM| HCIIOJIh30BaTHMETO/I3aMEHBITIEPEMEHHOM. Perrath
3aMEHBI IEpEeMEHHOM. PeleHneTeKCToBBIX TEKCTOBBIE 33]]a4 alre0pandeckKuM CIIOCOOOM:
3a/1a4 ¢ TOMOIIbIO APOOHO- PAIlMOHATBHBIX | TMEPEXOJUTH OT CIOBECHOU (POPMYITHUPOBKH
YpaBHEHUH. YCIIOBUS 33J]a4 K ajnredpanyeckoil Moaenu
['pacduueckas HHTEpIIpETALINS MTyTEM COCTaBJICHUs YPaBHEHUSI; PEIIaTh
ypaBHEHUWCIBYMSATIEPEMEHHBIMU COCTaBJICHHOE YPaBHEHHUE; HHTEPIIPETUPOBATH
pe3ynbTar.
Hcnonk3oBathk rpaduyecKyro
WHTEPIPETANIOYPABHEHUNCIBYMS TIEPEMEHHBIMU
OyHKIMH 12 O6nacTromnpeneneHus Hcnonb3oBath GyHKIMOHATBHYIO TEPMUHOIOTHIO U

MMHOXECTBO3HaUCHUUPYHKITUH. CIOCOOBI

3aaHus (QYHKIHUH.

CHMBOJIUKY.
Haxoautho0macteonpeneneHus
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I'paduk yakuun. YTeHUECBOWCTB

dbyakuuunoeerpaduky. I Ipumepsr rpadukon

(YHKIIUH, OTpaXKaIOUIUX peabHbIe
[IPOLIECCHI.

D YHKINH,0NMUCHIBAIOIIUETIPAMYIO U

00paTHYIO IPOMOPIUOHATILHEIC
3aBUCHMOCTH, UX TpaduKu.

Dynxmmny=x2,y=x3,y ]

YU _  uuxcBoiicTBa
X

VX,

¥ MHOXKECTBO 3HAUCHUH (PYHKIIHH.
Breruncnste3HaueHUsI P yHKITAN, 32 TaHHBIX

dbopmynamu (Ipu HEOOXOTUMOCTH MCIIOJIb30BaTh

KaJbKYJISITOP); COCTABIISATH TAOIUIBI 3HAYCHU I
GyHKIHH.

OnuchIBaThCBOMCTBA( YHKIIMUHAOCHOBE €€
rpauIecKoro mpeacTaBICHUusI.

HaxonuTtsciomoniprorpadgukad yHKIuN 3HAYCHHE

OJHOM U3 paccMaTPUBAEMbIX BEJIMYHUH 1O
3HAYEHHUIO IPYrou.

HccnenoBath mpuMepbl rpaduKoB,
OTpakaroIKNXPEATbHBIEIPOLIECCHI U
SIBIICHHMS.

[IprBOAUTEIIPUMEPHITIPOLIECCOB
HUSBJICHUHC3aJaHHEIMHUCBOICTBAMMU.
BripaxkaTs opMyInoit 3aBUCUMOCTb MEXKIY
BEJIUMYHMHAMH.

OnuceIBaTh XapakTEPU3MEHEHUS OJJHOM

BCJIIMYNHBIB3aBUCUMOCTUOTHU3MCHCHU I[perI\/'I.

Pacno3HaBaThBUIBIM3YIaEMbIX () YHKIIUH.
Ctponts rpadukupyHKIHHY=X2y=x°,

k
yoxJr . —

X
Hcnonb30BaTh(yHKIIMOHAIBHO-
rpaduuecKue npeicTaBIeHus
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JUISIPEIICHUSIMUCCIIC IOBAHUSIyPABHEHUM U
CHUCTEM ypaBHEHHUI.
[TpumeHSI TP POBBIEPECYPCHI IS
MOCTpOeHUs rpaduKoB
HHCCIIEA0BAHUSACBONCTB(YHKITHIA

AnreOpandeckue
BBIPA)KCHUS:CTCTICHU

CreneHbCIeNIBIMITIOKAa3aTeIeM U e¢
CBOICTBA.
CranmapTHbIiiBuUKCIIa. Pa3mepsl 00bEKTOB
OKPY>KaIOIIEer0 MUPA, JUTUTEIILHOCTh
MPOIICCCOB

BOKPYKarOIIEMMHUPE

dopMyTUpOBaTHONPEACICHHUECTEIICHH C
IEJIBIM TTOKA3aTeIIeM.
dopmyupoBaTh,3aKUCHIBATH B
CHUMBOJIMYECKOH opme

I/II/IJ'IJ'II-OCTpPIpOBaTBHpI/IMepaMHCBOﬁCTBa CTCIICHU C

LEJIbIM I10Ka3aTeseM.
IIpuMeHATH CBOMCTBA CTEIIEHU
JUISITpeoOpa30BaHUSIBEIPAYKEHU,
COJIEpXKAIINX CTETICHH C LEITBIM
MOKA3aTeJIeM.

BEITIOHATE IEHCTBHS C YMCIIaMU,
3aMMCaHHBIMUBCTAHIAPTHOMBH/IC
(YMHOXeHUE,IeJICHE,BO3BE/ICHUE B
CTETEHb).
[TonmyyaTenpeACTaBICHUEO3HAYMMOCTH
JIeMCTBUTEIIbHBIX UM CENIBIPAKTUYECKOM
JIESITEIbHOCTH YEJIOBEKA.
AHaNM3UPOBATHUIENATHBBIBOIBI O
TOYHOCTH MPUOITMKECHUS
MPPALMOHATEHOT OYUCIANPUPEIICHUN
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3aja4.

OKpyriaTh UppalMOHAIbHBIC YHCIIA, BHITTOJIHATD
MPUKUIKY PE3YIbTAaTA
BBIYMCIICHUM,0LIEHKY3HAYEHUIYH CIIOBBIX
BBIPAKEHUN

YncnauBbIUMCIICHUS:
ACIIMMOCTD

JleeHuecocTaTkoM.
CpaBHEHUALENBIXYUCE

10 MOYJII0 HATYPaJIbHOTO YUCIIA.
CBolicTBaCpaBHEHUUIIOMOTYJIIO.
OcTaTKu CyMMBI U TPOU3BEIEHUS 11O
TAaHHOMY MOJIYJIIO

DopMyIMpOBaTHONPEACIECHUAICINMOCTH HALENO,
4KCell, CPABHUMBIX 110 JaHHOMY MOZYIIIO.
BBINOIHATE A€IE€HUE C OCTATKOM.
JloKa3pIBaTbUIIPUMEHATHCBOMCTBA CPABHEHMI 110
MOJYJIIO.

HaxoautbocTaTKuCyMMBI
UITPOU3BEICHUANIONAHHOMYMOLYIIIO
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JUIpelICHUsI3aIau 3Py HXIIPEIMETOB. Pemath
TEKCTOBBIC 33/1a4H, CPABHHBATH, BEIOUPAThH
CIOCOOBI PeIICHUS 3aa4H.
Hcnons30BaThGyHKIIHOHATBHO-

rpaduuecKue mpeICTaBICHUs s

pelieHus 3a1a4

OBILIEE KOJIMYECTBO 102
YACOBIIOITPOI'PAMME
9 KIIACC
HazBanuepaznena KonngectBo OCHOBHBIEBUIBIIEATENBHOCTH
OcHoBHOECOEpKAHNE
(TemMbl) Kypca 4acoB

00y4aroIuXxCcst
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DOyHKIUU

17

Dynkiusa. CeoiicTBadyHKINN: HYIIN
(yHKLINH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA (PYHKITUH,
[IPOMEKYTKH BO3pACTaHUS
MyOBIBaHUA() YHKIIH, Y€ THBIC
MHEYCTHBIC(YHKIINU,HANOOIbIIICe
WHANMEHbIIee3HAYCHUAD YHKIINY.
[TocTpoennerpadpukoBGyHKINIH C
MTOMOIIBIO TPEOOpa3OBaHUH.
KBanpatusiiiTpexuieH. KopHu KBajipaTHOTO
TpexuieHa.
Pa3noxeHneKBaIpaTHOrO
TpexuJeHa Ha JIMHEHHbIE
MHO>KUTEIH.

KBagparuunas GyHKIUS U e
cBoiicTBa.Ilapabosna,k0OpJMHATEI
BEPLINHBI TapadoJibl, 0OCb CUMMETPUU
napabosIbl.

[TocTpoenue rpaduka
KBaJIpaTUYHON(PYHKIIUH.
[Tonosxenue rpaduka

KBaJpaTUYHON (PYHKIIMH

OnuceiBaTh noHATHE «PYHKIU». [[puMEHSTH
CBOICTBA (QYHKIUH: HYIIN
(bYHKINHT,TIPOMEKYTKU3HAKOTIOCTOSTHCTBA
(byHKLNHU, TPOMEXYTKH BO3pacTaHUs
nyObIBaHMA() YHKIINH, Y€THBIC
MHEYCTHBICQYHKIIUN,HanOOoIbIIIee
MHAMMEHBIIIee3HAYCHUA () YHKIIUH.
Pacrnio3HaBaTh KBaIpaTHBIA TPEXUJICH,
YCTaHABJIMBATH BO3MOKHOCTb €r0 Pa3IoKEeHHUs
Ha MHO>KUTEIH,
pacKIaApIBaThHATMHEHHBIEMHOXKHUTEITH
KBaJPaTHBIN TPEXWICH
CHEOTPUIATETbHBIMANCKPIMHUHAHTOM.
Pacnio3HaBaTbKBaipaTHuHyO(YHKIHIO IO
dbopmyre.
[TpuBOAUTHEIIPUMEPBIKBAAPATHYHBIX
3aBUCUMOCTEH U3 peasbHOM KU3HU, (PU3HKH,
T€OMETPHH.
BeisaBisaTEH0000111aTEOCO0EHHOCTH IpaduKa
KBaJIpaTUYHON PYHKIIMH

y=ax>+bx+c.
OmnpenensiThKOOpIMHATHIBEPIITHHEI
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B 3aBUCHMOCTH OT €€ KOA((DUITUCHTOB.
M cnonp30BaHre CBOMCTB KBaAPATHYHOM
(YyHKIIUY 17151 pelieHus 3a1a4.
CrenenHblepyHKINT
CHATYpaJbHBIMHUIIOKA3aTEISIMU, UX
rpaduKu 1 CBOMCTBA.

['padukudyHkumii:y N
y=[x|

1apadoJIbl,0CbCUMMETPUUTIAPAOOITHI.
CtpouTh rpadMKu KBaApaTHIHBIX (QyHKINH,
3aaHHBIX (OpPMYJIaMU BUJIA:

y=ax’,

y =ax? +q, y =(X +b)? +c, y = ax® +

bx + c.

BrmmonustenocTpoeHuerpagukos
byHKIMHCIOMOIIBIONPE0Opa30BaHUI BHIA:
f(X) H(x)+a;f(x) D f(x+a);f(x) -

KF(x),FO) (), FO) RO
PacniosnaBaThcTenIEHHBICYHKIINH
CHATypaJbHBIMUIIOKA3aTEeISIMH,CTPOUTH T'papuKu
CTEHEHHbIX (PYHKUINN

criokazaTensMu2u3.

Hcnonp3oBatk cBOMCTBA rpadukoB
CTENCHHBIX()YHKIIMHACHATYPaTbHBIMU
MOKa3aTeJsIMH TIPH PEIICHUH 3a7ad.
Crpoutsrpaduxudyskimity [ JX,
y*ly=Ix.

AHaNM3UPOBATh U IPUMEHSTH CBOWCTBA
U3y4YCHHBIX ) YHKIMATSIMXTIOCTPOSHHUS, B TOM
YHCIIe ¢ TIOMOIIBIO I(PPOBBIX PECYPCOB
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YpaBHEHUAMHEPABEHCTBA!
KBaJIpaTHbIC HEPABEHCTBA

15

[ToHsITHE O PELIEHNU HEPABEHCTBA C
OIHOM NIEPEMEHHON. MHOKECTBO
[pELIEHUI HEPABEHCTBA.

KBanpaTHble HEpaBEHCTBA C OJTHOU
IepeMEHHON. Pernienue HepaBeHCTB
rpadUuecKUM METOJIOM B METOJIOM
MHTEpBaAIOB. HepaBeHCTBa, coaepxkanme
3HAK MOMYJIS.

CrcTeMbl HEpaBEHCTB C O/IHOM MEPEMEHHOM.

PermreHne TEKCTOBBIX 33]1a4 C IIOMOIIBIO
HEPABEHCTB, CUCTEM HEPABEHCTB.
HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemenne HepaBeHCTBaA € JBYMs
nepeMeHHbIMU. ['paduueckuit MmeTos
[PELICHUS CUCTEM HEPABEHCTB C ABYMS
nepeMeHHbIMU. CUCTEMBI HEPABEHCTB C
NBYMsI IIEPEMEHHBIMU

Uwurath, 3a1IMCHIBATh, TOHUMATh,
MHTEPIPETUPOBATHHEPABCHCTBA;

HCII0JIb30BaTh CUMBOJIUKY

Y TEPMUHOJIOTHIO.
BrmonHsaTeIpeoOpa3oBaHUsHEPABEHCTB,
MCIIOJIb30BATh JJIsI TPeoOpa3OBaHus CBOMCTBA
YHUCJIOBBIX HEPABEHCTB.
Pacno3naBaThkBapaTHRICHEPABEHCTBA C

OJHOM IepEeMEHHOM.

Pemate kBagpaTHOE HEPABEHCTBO
rpaduyeCKUMMETOIOMHUMETOOM HHTEPBAJIOB.
Pewiate kBagpaTHbIC HEPABEHCTBA,
ucnoinp3ysarpaduyeckuenpeacTanienus. Pemarn
HEPaBEHCTBA, COAEPIKaIUE 3HAK MOTYJIS.
N3o0paxaThpellieHHeHEPaBEHCTBA C

OJHOM NEPEMEHHON U CUCTEMBI
HEPAaBEHCTBHAKOOPAMHATHOUIIPSIMOI, 3aIMHChIBATh
pEIIeHUE C OMOIIBIO CHUMBOJIOB.

OcBauBaTh M IPUMEHSITH HEPABEHCTBA
MPUPEIICHUUPA3IUYHBIX331a4,BTOM YHUCIIE
MIPaKTUKO-OPUEHTUPOBAHHBIX.
Pacno3naBaThHEPaBEHCTBOCABYMSI TTIEPEMEHHBIMH.
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[TpumeHATHrpapUUECKUIMETOIPEIIICHNS CHCTEM
HEPaBEHCTB C JBYMS [IEPEMEHHBIMU

YpaBHEHUAMHEPABEHCTBA!
YPaBHEHHs1, HEPABEHCTBA
HUUXCHUCTEMBI

25

bukBangpaTHbie ypaBHeHus. [Ipumepsl
[IPUMEHEHUIA METOI0B
[PaBHOCHJIBHBIXIIPEOOPa30BaHUM,
3aMeHbl IEPEMEHHOI, rpaduuecKoro
MeTOo1a

[pUpPEIICHUNYPAaBHEHUN 3-11 1

4-i1 cTenieHei.
PerennepoOHO-palimOHANTBHBIX
YPABHEHU U HEPaBEHCTB.
PemennecucreMypaBHEHUN C

NBYMsI IEPEMEHHBIMHU.

PelieHne MpocTenImux CUCTeEM
HEJIUHENHBIX YPABHEHUNCIBYMS
nepeMeHHbIMU. ['paduueckuit MmeTos
[pELICHUS CUCTEMBI
HEJIMHEUHBIXYPaBHEHUNCIBYMS
nepeMeHHbIMH. CHcTeMa ABYX
HEJMHENHBIX YPABHEHUN
CABYMSIIEPEMEHHBIMUKAKMO/IEIIb PEATTbHOU
CUTYyAaL1H.
CHcreMaHEeINHENHBIXYPaBHEHNH C

apaMeTpOM.

Pemars OukBanpatabie ypaBHeHHs. [IpumeHsITh
METO/1bl PABHOCHIIBHBIX
npeoOpa3oBaHMii,3aMEHBITICPEMEHHOM,
rpaduyecKoro MeTo1a Mpy pelieHnH ypaBHEHUH 3-
1 1 4-1 cTeneHen.
PematbipoOHO-paliioHanbHbIe

yYpaBHEHUS U HEPABEHCTBA.
Pacnio3naBaTeIuHEHHBICYpaBHEHHUS C

JIBYMsI TIEPEMEHHBIMHU.

Crpouts rpaduku ypaBHEHUH, B TOM

YU CIICUCTIONB3YAIU(POBBIEpecypchl. PemaTh
MPOCTEUIIINE CUCTEMBI IBYX HEJIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU.
[TpuBoUTH TpaduUECKyIO
MHTEPIPETALNIOPEIICHUSYPABHEHUS C
JIBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHHI

C ABYMS IEPEMEHHBIMH.

Pemate TekcTOBBIE 3a/1aUN ANreOpanuecKuM
CIOCOOOM.
HccnenoBaTbCUCTEMBIHETMHENHBIX
YPaBHEHUH C TapaMETPOM.
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[IpocrelrneHepaBeHCTBACABYMSI
[EePEeMEHHBIMHU U UX CHCTEMBI

PematenpocreiireHepaBeHCTBa
CABYMSIIEPEMEHHBIMUUNX CUCTEMBI

YucioBwle
IIOCJIEN0OBATEILHOCTH U
MIPOTPECCUH

15

[TonsiTue yncaoBoM
rocaenoBarebHOCTH. KOHEeUHbIE U
OeCKOHEYHbIE TIOCIIEIOBATEIbHOCTH.
OrpanuyeHHast

MOCIe0BaTeIbHOCTH. MOHOTOHHO
Bo3pacTarolas (yObIBarorasi)
rocneaoBareabHoCcTh. CrocoObl 3a1aHus
MOCIIEI0BATEILHOCTHU: OMKUCATEIbHBIN,
TaOJIMYHBIH,
CIIOMOIIIbIO(OPMYIIBIN-TOUJICHA,
[PEKYPPEHTHBII.

Apumernyeckas
UTE€OMETPUYECKASTIPOIPECCHUH.

CBolicTBa 4JI€HOB apHU(PMETHUECKOI
UreoMeTpudecKounporpeccuid. opmynsl nN-
ro wieHa apupMeTHIECKOM
UTE€OMETPUYECKOUIIPOTPECCUN.

DopMyJIbl CyMMBI IEPBBIX
NusIeHOBapH(PMETHUECKON
UTE€OMETPUYECKOUIIPOTPECCUN.

OcBauBaTh 1 IPUMEHATH UHIEKCHbIE 0003HAUCHUS,
CTPOUTH PEUYEBHIC BHICKA3BIBAHUS C
UCTIOJIb30BaHUEM
TEPMUHOJIOTHH,CBA3aHHOWCIIOHATHEM
MIOCJIEI0BATEIIbHOCTH.
OnpenensTbBUABIIOCIE10BATENbHOCTEH:
OTpaHUYEHHAs MOCIIEA0BATEILHOCTD,
MOHOTOHHOBO3pacTatroias( yobIBaromias)
MIOCJIEI0BATEIBHOCTD.

AHanm3upoBath GopMyIry N-ro dieHa
MI0CJIEIOBATEIbHOCTUMIIMPEKYPPEHTHYIO (POPMYITY
U BBIYMCIIATH WIEHBI TIOCIIEI0BAaTEIbHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYTaMH.

Y cTaHaBIMBaTh3aKOHOMEPHOCTh
BIIOCTPOEHHUHITIOCIIEJOBATEIBHOCTH, €CIIN
BBINKCAHBI TIEPBbIE HECKOJIBKO €€ YJIEHOB.
Pacno3znaBaThapudmeTnyeckyio u
r€OMETPHUECKYIO TPOTPECCHU TIPU
pasHBIX CII0co0ax 3a/laHMs.

Pemrate 3aa4m ¢ wcmonb30BaHIEM
bopmynn-rounenaapupMeTHIECKON
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3a/1a9MHAPOIICHTHI,0aHKOBCKHE BKJIA B U
KpEIUTHI.

[IpencraBieHNE0CX0AMMOCTH
[OCJIEJOBATEILHOCTH,
OCYMMHUPOBAaHUNOECKOHEYHO
yObIBaroIeireoMeTpuyecKon

[IPOTPECCHUMU.

MeTto1 MaTeMaTUYECKOM
nHaykuuu.[Ipocreitimenpumepsl

UTE€OMETPUYECKOUIIPOTPECCUM,CYMMBI IIEPBBIX
NYICHOB.

N300paxaThuIeHBITOCIEA0BATEIFHOCTH TOYKAMU

Ha KOOPJMHATHOM

IUIOCKOCTH.
PaccmaTpuBaThIpUMEPBIIPOLECCOB U
SBJICHUM U3 PEAIbHON KU3HH,
WTIOCTPUPYIOILKE U3MEHEHUE
BapudmMeTHuecKoinporpeccuu, B
reoOMEeTPHUYECKON IPOTPeCcCui;
n300pakaTb COOTBETCTBYIOIINE
3aBUCUMOCTH Ipah)UIeCcKH.
Pematp3agaunHanpoLeHTsl, 6aHKOBCKHE
BKJIQ/1bI

u kpeautoBanue. [IpeacraBisaTe
OecKOHEUYHbIE
NepUOANYECKUETPOONBBUIE
OOBIKHOBEHHBIX.

3HAKOMUTHCS C IOHSTUEM CXOAUMOCTH
MIOCJI€I0BATENBHOCTH, HAXOIUTh CYMMY
0eCKOHEYHOYObIBAIOLIEHT€OMETPUYECKOM
IIPOTPECCUM.
[TpuMeHsATHMETOIMATEMATHUECKON MHIYKIIHH.
3HaKOMHUTHCACUCTOPUEHPA3BUTHUS MAaTEMaTUKU
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Anredbpanueckue 10 Kopenbn-iictenenu.CBolicTBa KOpHA N-ii DopMyIMpPOBATHONIPEAETECHUSKOPHS
BBIPAYKCHHUS: CTEIICHB C crerneHu. CTeneHb N-fCTeNeHNNUCTENIEHUCPATMOHATBHBIM
palnoHAIbHBIM CpalMOHAIbHBIMITOKA3aTEJIeM U e HOKa3aTelIeM.
HOKa3aTeseM CBOMCTBA. [TpuMeHAThONepauION3BICYEHHS KOPHS
ToxxaecTBeHHBIEPEOOPA30BAHUS N-ii creneHwu,
BBIPaYKCHUH,COIEPKAMIMXKOPEHB N-ii UCTIONB3YSAPUHEO00X O AMMOCTUKATIBKYJIS
crerneHu. ToXAeCTBEHHbIE TOP.
npeoOpa30BaHuUs BEIPAKCHHH, Beruncnares 3HaYeHNE CTETeHH
COZIepIKaIlX CTEICHb CpaIMOHATIBHBIMIIOKA3aTEIIEM.
CpalMOHaIbHBIMIIOKA3aTeNIeM OneHnBaTh3HAYEHUEKOPHN-HCTETIEHH, 3HAYCHNE
CTETICHU C PALIMOHATIHHBIM MTOKA3aTeNIEM LIETBIMH
YHCIIaMH
U/ICCTUIHBIMUAPOOSMH.
CpaBHHBATH ¥ YIIOPSIOYUBATH
panroHaTFHBICHHPPATMOHATBHBICYHCIIA,
3aIllMCaHHbIe C TIOMOIIBIO KOPHS N-# CTETeHH,
CTETICHU C PAllMOHATIHHBIM ITOKA3aTeIIeM.
BEIONHATE TOXIECTBEHHBIE IPe0Opa30BaHUs
BBIPA)KEHUS, COJIEPIKAILEro KOpeHb N-i CTeneHH,
CTETIEHbCPALMOHATBHBIMIIOKA3aTENIEM.
3HaKOMUTbHCS C UICTOPUEH pa3BUTHS MAaTEMaTUKU
[ToBTOpEeHue,060011eHNE, 20 UncnauBbIuMciIeHUsI(3aUCh, CPABHEHUE, OnepupoBaTbIOHATHEMYHCIOBOIO MHOXKECTBA.

CHCTeMaTHu3alus 3HaHUH

nercTBUs
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CICUCTBUTEIHLHBIMUYHCIIAME, YUCIIOBAS
MpsiMast; IPOIICHTHI, OTHOLICHHUS,
MPONIOPIIMU; OKPYTJICHUE,
MPUOIMKEHHE, OIICHKA)

AKTyanu3upoBaTbTEPMHUHOIOIHIO
MOCHOBHBICICHCTBUS, CBA3aHHBIC
CUMCIIaMU:HaTYpaJIbHOEUNCII0,IIPOCTOE U
COCTaBHOE YHUCIIO, I€TMMOCTb HAaTypaJIbHbIX
qucell, IPU3HAKU
JIEITMMOCTH,LIEJI0CUUCII0,MOLyJIbYHCIIA,
OOBIKHOBEHHAsI U AECATUYHAS 1pO0b,
CTaHJIAPTHBIN BUJ YMCIa, apU(METUUECKHUH
KBaJIpaTHbIN KOPEHb.

BhInonHAThACMCTBYS, CPABHUBATD

U YIOPSAI0YMBAThH YKCIIA, IPEACTABIATh YUCIa
Ha KOOPJMHATHOU IIPSIMOI,
OKPYIJIATHYMCIIA; BBITOJHATHIIPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYMCIICHHIA.

Pemate nmpaktuueckue 3agauu,
COJIEPIKaIINETPOIIEHTHI,10JIN, YaCTH,
BBbIpaXKaIoII1e 3aBUCMOCTH: CKOPOCTh —
BpPEMS — PACCTOSTHUE,LIEHA — KOJIMYECTBO —
CTOMMOCTb, 00BEM paboThI — BpeMs —
IIPOU3BOJUTENIBHOCTD TPYZa.

Pa30Oupath peasibHbIE )KU3HEHHBIE
CUTYalMH,(hOpMYITHUPOBATEUXHAS3BIKE
MaTEMaTHKH, HAXOAUTh PELICHHUE, TPUMEHSIS
MaTeMaTHUYeCKU anmnapar, HHTepIpeTUpoBaTh
pe3yibTar
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TekcroBble 33129 (pelieHue
TEKCTOBBIX3a1a4apru(PMETHICCKIM H
anreOpanvdecKuM Criocodamm)

Pemarp TekcToBBIC 3a1a4H apUPMETHICCKIM
Croco0OM; U3BIICKATh

HEOOXO0IMMBICIAHHBIC, IPEICTABICHHBIC B
BepOAIIbHOM, TPaPUIECKOM

UTAOTMIHOMBUIC.
PenraTpTeKCTOBBIC33JaUNCIIOMOIIBIO BBEACHUS
MIEPEMEHHBIX, COCTABIISATh YPABHCHHS,
HEPaBEHCTBA, CUCTEMbI YPAaBHCHHUI U HEPABEHCTB
0 YCJIOBHIO 3a]1a4d

AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHueaNreOpanaecKux
BBIPQKEHUI, JOMyCTUMbIE 3HAYCHUS )

OnepupoBaTh NOHATUIMU:
CTCIICHBCIICILIMIIOKA3aTEIICM,
apu(mMeTnyecKuNKBaIpaTHBINKOPEHb, MHOTOUJIEH,
anredpandeckast ApoOb, TOKIECCTBO.

BreImoaHATE OCHOBHBIE JICHCTBHS:
BBITIOJIHSITHPACUETHITIOPOpMYIIaMm,
peoOpa3oBHIBATH 1IEJbIE, TPOOHO- pallUOHATILHBIC
BBIPKECHHUS

Y BBIPOKEHUSI C KOPHIAMH,
peanu30BbIBATbPA3I0KEHUE
MHOT'O4YJICHAaHAMHOKHUTEIIH,

BTOM UYHCJIECHUCITIONIb30BaHUEM (HOPMYIT
Pa3HOCTHUKBAPATOB,CYMMBIMPA3HOCTH KyOOB,
KBaJpaTa CyMMbI U Pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXO/IUTh
JIOITYCTUMbIE3HAYEHHUIIEPEMEHHBIX

JUTSLIPOOHO-paIIMOHATHHBIX BRIPAKCHHIA, KOPHEH.

MoenupoBaTbCriOMOIIBIO(GOPMYIT peatbHbIe
MIPOLIECCHI U SIBJICHUS

@®yHKIMU (IOCTPOEHUE, CBOMCTBA
U3YyUYEHHBIX (DYHKIIMIA;
rpaduyecKoepeICHUCYPAaBHCHUN U X
CUCTEM)

OmnepupoBath NOHATUAMH: (DYHKIHS, TpapuK
byHKIMHU, HYTH QYHKIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
IPOMEKYTKMBO3PACTAHU, IPOMEKYTKH
yObIBaHUsA, HauOOJIbIlIeE U HAUMEHbLIIEEe
3Ha4YeHUs PyHKLHUU.

AHann3upoBaTh, CPaBHUBATH,
00CyX/1aThCBOWMCTBA YHKIIUNA,CTPOUTD MX
rpapuKu.

OnepupoBaTh MOHATHAMMU: NIpsMast
MIPOMOPLIUOHAIEHOCTD, OOpaTHast
IPOMOPLUOHAIBHOCTD, TMHEWHAs

GbyHKIMSA, KBagpaTHYHasIQyHKIMS, apadoa,
runepboa.

Hcnonb3oBarerpaduku
JUISIOIIPEIETIEHUSICBOUCTB, ITPOLIECCOB U
3aBHCHMOCTEH, ISl pelIeHus 3a/1a4 U3
JPYTruX y4eOHbIX IPEIMETOB
MPEATbHOMKU3HN; MOAEINPOBATh
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CHOMOIIBIOTpaUKOBPEATbHBIE TPOIIECCH U
SBJICHUS.
BripaxxaTte(hopMyIaMU3aBHCUMOCTH MEXKIY
BEJIMYMHAMU, MOJIEIIUPOBATh pPEaJIbHbIE
IIPOLIECCHI

OBILIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

102
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«"EOMETPUS» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KITACCAX

MNOACHUTEJBbHAS3SAIINCKA

['eomeTpus Kak OJJMH U3 OCHOBHBIX pa3/ieloB IIKOJIbHON MaTeMaTUKH, UMEIOLINI CBOEH IENIbI0 00eCTIeYuTh N3yUeHUE CBOWCTB U pa3MepoB GuUryp,
WX OTHOIICHUH M B3aMMHOE PACIOJI0KEHHUE, OMTUPACTCS HA JIOTHYECKYIO, JOKA3aTeIbHYIO JIUHUIO. [[eHHOCTh N3y4eHHsI TEOMETPUHU HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUsl 3aKII0YAETCS B TOM, YTO 00YYAIOIIUICA YUYUTCS IPOBOAUTH JOKa3aTeNIbHbBIE PACCYXKACHUS, CTPOUTH JIOTUYECKUE
YMO3aKJTFOUCHHUS, JOKA3bIBATh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKICHUS

«OT MPOTHUBHOTOY», OTJINYATh CBOWCTBA OT MPU3HAKOB, (OPMYITUPOBATH 0OOpaTHbIE YTBepkIeHua. Ocoboe 3HaUeHue J0Ka3aTeNbHas JIUHUS UMEET
JUTsl yTITyOJIEHHOTO U3YUYEeHHSI MAaTEMaTHKH.
[{enbron3y4eHnuAreOMeTPUHSIBISIETCANCIIONBb30BAHNEEEKAKMHCTPYMEHTAN PHUPEIICHUMKAKMAaTEMAaTHUECKUX, TAKUTIPAKTUYECKUX 33124, BCTPEUAIOITIXC
s B pealibHOM KU3HU. OOYyJarOIUNCS JOKECH HAYUYUTHCS OTPECIIATh TEOMETPUUECKYIO (PUTYPY, OMUCHIBATH CIOBAMH YEPTEXK WIIM PUCYHOK, HAUTH
TUTONIA/Ib 3eMETFHOTO Y4acTKa, PACCUYUTHIBATH HEOOXOIUMYIO JITMHY ONITOBOJIOKOHHOTO Ka0est Uil TpedyeMble pa3Mephl Tapaxa Juisi aBTOMOOKIIS.
[Ipu pemennn 3a1a4 NPaKTUUECKOTO XapaKkTepa O0YyJAIOIINIICS YUUTCS CTPOUTH MAaTEMATHIECKUE MOJCIIN PEATHbHBIX KU3HEHHBIX CUTYaIUH,
MPOBOANTDH BHIYMCIICHUS U OI[CHUBATh IMOJTYYCHHBIN pe3ynbTar.

Oco0eHHOCThY4EOHOTOKYPCAYTITYOJICHHOTON3YUCHUATE€OMETPUUCOCTOUTBTOM, YTO 00yUaIOIIUeCcs HE MMPOCTO 3HAKOMSITCS C OTPEIeTICHHBIMHU
MOHSITUSIMH, & YBEPEHHO OBJIaIeBaloT UMHU. CyIECTBYIOIINE TEMBI TPOrPaMMbI 0230BOTO Kypca T€OMETPUHN U3ydatoTcs Ha Oojee rTyOOKOM ypOBHE,
a oOy4arommecs: IpruoOpeTaloT YMEHUs, TOMOTAIOIINE UM YBEPEHHO IPUMEHSITh CBOM 3HAHHS HE TOJIBKO B MaTEMAaTHUKE, HO U B CMEKHBIX
npeaMeTax, mpexzae Bcero Gpusuke u nHPOpMaTHKE, a TAKXKE MOJIb30BATHCS MOTYYSHHBIMU 3HAHUSMU TIPU PEIICHUH MPAKTUYECKUX 3a/1a4.

OO6m1ee yncI0 YacoB, PEKOMEHAOBAHHBIX ISl U3yUEHUS YI€OHOTO Kypca

«["eomeTrpusin,—306 gacos:B7kinacce—102yaca(3 gaca B Heneno),B 8knacce— 102 vaca (3 waca B Hepento), B 9 knacce — 102 yaca (3daca B Hezemio).
Bo3MmokHa KOppeKTHPOBKA OOIIETO YKCia YaCOB, PEKOMEHIOBAHHBIX JIUIA U3YUYEHUST y4eOHOTO Kypca, C Y4eTOM HHIAUBUAYaIHLHOTO MOAX0Aa
00pa30oBaTeNbHBIX OpraHU3aIil K YrITyOJIeHHOMY U3Y4EHHUIO TEOMETPHUH, B paMKaX COOTIOICHUS THTHEHUYECKUX HOPMATHBOB K HEJlETbHOU
o0pa3oBaTenbHOI Harpy3Ke.

CornacHo yueOHOMY IJIaHY Ha U3y4eHUEe reoMeTpuu B 7-9 kiaccax Bcero 204 yaca 3a Tpu roaa. B 7 kiacce-2 yaca B Henento (3a rox 68 yacos), B 8
KJ1acce-2 Jaca B Heqeno (3a roj 68 yacoB), B 9 kitacce-2 Jaca B Hesielto (3a roj 68 4acos).

VYriybnenue marepuaia IpOU3BOJUTCS HE 3a CYET KOJIMUECTBA YAaCOB, a 3a CUET Ka4eCcTBA CO/leP KaHUsl, MeTOA0B 00yUeHHsI U CUCTEMHOCTH
MBIILTEHUS.

3a cy€T yero HoCTUraeTcs yriryojaeHue:

CTpykTypupoBaHue: BpijeieHue IIIaBHBIX TEOPETHUECKUX MPUHITUIIOB U 0a30BBIX 3aKOHOMEPHOCTEH BMECTO MPOCTOr0 HAKOIIJICHUS (DaKTOB.
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e  MexnucuuniuHapHbsle cBsizu: [lepenoc 3nanuii U3 oJHOM 00JaCTH B IPYTYIO, IOUCK aHAJIOTUU M UHTErpalus NOHATUH.
o IIpo6uemuslii moaxoa: Pemenre HecTaHAAPTHBIX U MPAKTUYCCKUX 3a]1a4, TPEOYIOIIMX aHAIN3a, a HE MEXaHMYECKOTO BOCIIPOU3BEICHHUS.
e I'nyouna npopadorku: Ilepexon oT mpocToro 3anoMuHaHUs K TOHUMAHUIO TPUUMHHO-CIICICTBEHHBIX CBA3EH U CYyTH MPOIIECCOB.

COJEP)KAHUE OBYYEHMUA

7 KJIACC

Hauana reomerpuun
HcTopusBo3HUKHOBEHUANpA3BUTHATeOMETpr . HavanpHblenonsTusireomerpun. Touka, mpsimasi, OTpe3ok, ayd. [lonsatue 06 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, ONPEIEIICHUN.
B3anMHOe pacnionokeHue ToYeK Ha NpsAMOoH. M3Mepenne JUIMHBI OTPE3Ka, PACCTOSHHUE MEXKY TOUYKAMM.
[Tosmymockocts 1 yroa. Buas! yrinos. M3Mepenne BennuuH yrinos. BeprukaneHele u cMexHbIE YIuibl. [lapaenbHble U NepIeHIuKYIspHbIe
npsmMbie. PaccTosiHue oT ToukH 10 npsamoid. buccektpuca yria.
Jlomanas. Buasl nomansix. J{nuna nomanoii. MHoroyronsHukH. Ilepumerp MHoroyrosnbHuka. [IoHsATHE O BBITYKIIBIX M HEBBITYKJIIBIX
MHOI'OYTOJIbHUKAaX.

IlepBruyHbIE NpeCTaBIEHUS O PaBEHCTBE (DUTYD, UX pacIofiokeHUH, cuMMeTpuu. [Ipocteiiine nocrpoenus. MTHCTpyMEHTHI ISl U3MEPEHUH U
ITOCTPOEHHUH.

Tpeyroasuuku
Bunbl TpeyroapsHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIE, paBHOOEAPEHHBIE, PABHOCTOpOHHUE. MenuaHa, OMccekTprca U BbICOTa
TPEYrOJIbHUKA.
PaBenctBO TpeyrosnbHUKOB. [1epBblil 1 BTOPOI MPU3HAKK PABEHCTBA TPEYrOJIbHUKOB. PaBHOOEApEHHBIE TPEYTOIBHUKY U UX cBoMcTBa. [Ipu3Hak
pPaBHOOEPEHHOTO TPEYroJdbHHUKA. TpeTHil MpU3HaK paBeHCTBA TPEYTOJIbHUKOB.
CooTHoIIeHHs MeX 1y CTOPOHAMU U yrilaMu TpeyrosibHHuKa. HepaBeHCTBO TpeyronbHuKa. HepaBeHCTBO O AsIMHE JIOMaHOM.
Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOMCTBa OCEBON CUMMETpUU. [IpuMepsl CHMMETpUHN B OKpYXKArOIIEM MHpE.

IMapanieabHbie npsaMbie. CyMMa yIi10B MHOIOYT0JIbHMKA
[TapannenbHOCTh IPSIMBIX, HCTOPHUECKUE CBECHU 0 nocTynate EBknuaa u o posn JIo6aueBCKOro B OTKPHITHH HEEBKIMI0BOI r€OMETPUH.
CBoliCTBa M MPU3HAKH MMAPALIENBHBIX NPsAMbIX. CyMMa yIJIoB TpeyroiabHuKa. BHemHue yribsl TpeyrojipHuka. CymMmMa BHYTPEHHUX YIJIOB
MHOT'OYTI'OJIbHUKA ¥ CYyMMa BHEIIHHUX YIJIOB BBIIYKJIOTO MHOTOYIOJIbHHKA.

IIpsiMoyroJibHbIE TPEYTOJILHUKH
[Ipu3HakupaBeHCTBAIPSAMOYTOJBHBIXTPEYT0JIbHUKOB. I leprienauKkynsprHakinoHHas. CBONCTBO MeIMaHbl IPSMOYTOJIBHOIO TPEYTOJIbHUKA,
IIPOBEICHHON K TUIOTEHY3€. [IpsIMOYTrONBHBIN TPEYroJbHUK C yIiIoM B 30°.

OkpyxHOCTH
[ToHsATHS OKPYKHOCTH M Kpyra. DJIEMEHTBI OKPYKHOCTH U Kpyra: LEHTp, Painyc,
IMaMeTp,X0opa,uxcBoicTBa. BzanumMHoepacnonoxeHneokpykHocTunnpsmon. KacatenbHasncekymaskokpykHOCcTH. OKpyXHOCTb, BIUcaHHasByroJ1. I Ipo
CTEUIIINE MOCTPOCHUS C TOMOIIBIO IIUPKYIIS U TUHEUKH.
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I'eomeTpHyeckueMecTaTo4ex
[TonsaTHe 0 reoMeTpudeckoM MecTe ToueK. [IpuMepsl reoMeTpudecKuX MECT TOYEK Ha IUIOCKOCTH. bUccekTpuca yria u cepeuHHbII
NEPIICHIUKYJIAP K OTPE3KY Kak reoMeTpruueckueMecraTouek. OnmcaHHasOKpy>KHOCTbTPEYT OJIbHUKA,EeLeHTP.MeTo 1 TEOMETPUUYECKUX MECT TOUEK
IIPU PELIEHUN F€OMETPUYECKUX 3a/]1a4.

IMocTpoeHUSACTIOM OB IOUPKYJISAUIMHEN KT
Uctopuueckue cBeaenns. OO0CHOBaHMS MPOCTEUIINX MTOCTPOCHUH, ITAIbI 33Ja4l Ha MMOCTPOCHHUSI, PELICHUE 33/1a4 Ha TIOCTPOCHUE IIUPKYJIEM U
JIMHEHKOM.

8 KJIACC
YerbIpexyroJabHUKH
[Mapannenorpamm, eronpu3Haky u cBoicTBa. [IpsMoyronsHuK, poM0O, KBapar, ux
npusHakuncBoiicTBa. Tpanenus. PasHobenpennasTpanenus,eeceoiictaunipustaku. Ilpsmoyronbnas tpaneuns. CpeqHsis JUHUAS TPAICLHH.
CpenHssUIMHUATPEYT 0JIbHUKA. MeTo Ay ABOCHUAMETUAaHBITPEYT OJIbHUKA.
TeopemaonepeceueHUMMETUAHTPEYT OJIBHUKA.
Teopema Paneca, TeopeMa 0 MPONOPILUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa JJ1s1 MPOU3BOJIIBHOTO YETHIPEXYTOJIbHUKA.
LleHTpanbHO-CUMMETPUUHBIC(HUTYPBI.
ITonooue
[Topo6ue TpeyroabHUKOB, KO3ppuuneHT nogodus. [IpusHaku nogodus
TpeyroiabHUKOB.I [puMeHeHneno1o0uanpupeieHUUIeOMETPUYECKUX UTTPAKTHIECKHX 3a/1au.
ILnomans
[HonsTue o muomanu. CroiicTBa miomaaei reomerpuueckux guryp. Ipocreitmme popmMyibl 171 MIOMAIU TPEYrojdbHUKA, TapauIeIorpaMMa,
pomb6a u Tpaneunu. [Inomanu nogoOHbIX Guryp. OTHOLIEHNE TIIONAAeH TPEYTOIbHUKOB.
Teopemallugaropa
Teopema IIudaropa. I[lpumenenne Teopemsl [Tudaropa npu pereHun npakTHUECKUX 3ajad.
JIeMEHTBITPUTOHOMETPH U
CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC OCTPOI0O yIJia MPSMOYTOJILHOTO TPEYrojdbHUKa. Tpuronomerpuyeckue GpyHkuuu yrios B 30°, 45° u 60°.
[TponoprinoHanbHbIE OTPE3KH B MPSIMOYTOJILHOM TPEYTOJIbHUKE.
YriabIH4eTbIpexyroibHUKH,CBI3aHHbIECOKPYKHOCTHIO
BrnucanHble ¥ IEHTpaJIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPJOU. YTIIbI MEXIY
XOpAaMHHCEKYIMMH. BIMCaHHBIENONIMCaHHBIEOKPYKHOCTUTPEYT OJIbHUKA
U 4eThlpexyrojabHuKU. CBONCTBA U MPU3HAKU BIIMCAHHOTO YEThIPEXyroibHUKa. B3anMHOe pacnioniokeHue 1Byx okpykHoctel. Kacanue
oKpykHOcTel. O01Iue KacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 KJIACC
PemrenunerpeyrojibHUKOB
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Cunyc, kocunyc, Tanresc yrio ot 0°10 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXx1ecTBO.DOpMyIbIIpUBEIcHN. PellieHHETpeyroJbHUKOB. T€0OpeMakOCHHYCOBU TEOPEMA CUHYCOB. Pelienne npakTuyeckux 3aaay ¢
HCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB. PenieHue 3a1a4 reoMeTpu4eCcKon ONTHKH.
Tpuronomerpudeckue GopMyIbl U IUIOMIAIN TPEYTOJIbHUKA, apajuieiorpaMmma, pomoa, tpanenuu. @opmyna ['epona. @opmyna miomiaim
BBIITYKJIOTO YETBHIPEXYrOJIbHUKA.
IMonoOueTpeyroibLHNKOB
Xopab!l ¥ 0JI00HBIE TPEYTOIBHUKH B OKPY’KHOCTH. TeopeMa 0 IpOU3BEACHNUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIEHUHU OTPE3KOB CEKYIIHX,
TeopeMa o0 KBaapare kacarenpbHou. [ [pumenennenpupemieHuureomerpuueckuxsanad. TeopemordeBol 1 Menenas. [lonsitue o0 romoreTumu.
MeTtoakoopauHaT
Y paBHEHUETIPSIMOWHATIOCKOCTH. Y TTIOBOHK03() GUITMEHTHCBOOO THBIWIICH, X TEOMETPUIECKUAN CMBICI. [lapauienbHOCTh U IEpIEHIUKYISIPHOCTD
npsIMBIX (Yepe3 yriaoBor Ko UILIUEHT).
YpaBHeHHeoKpyxHOCTH. Hax ok neHrenepecedeHNHOKPYKHOCTEHHIIPAMBIX B KoopauHarax. @opmyia paccTOsHMS OT TOUKH A0 npsmoil. [lnomans
napaujesnorpaMMa B KOOpJMHaTax, HOHATHE 00 OpUEeHTUPOBAaHHOM miouta . [IpuMeneHre MeToa KOOpAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX
reOMETPUYECKHX 3a/1a4ax.
BekTopsbi
BexTops! Ha tuiockocTu. Clio’keHHE U BBIMUTAaHUE BEKTOPOB — IpaBUjia TPEYroJbHUKA U apauleorpaMMa. Y MHOKEHHE BEKTOpA Ha YUCIIO.

KOOpI[I/IHaTLI BCKTOpa.CJ'IO)KCHI/IeI/IBBI‘lI/ITaHI/IeBCKTOpOB,yMHO)KCHI/IeBeKTOpaHa‘{I/ICHOB KOOpJAuHaTax. HpI/IMeHeHI/Ie BCKTOPOB B (1)I/ISI/IK6, LEHTp Macc.

[TonsTue o 6a3uce (Ha miIockoctr). PaznoxeHus BekTopoB 1no 6a3ucy. CkansipHOe IPOU3BeIeHNE BEKTOPOB, TEOMETPUUECKHUM CMBICI U BBIpAXKEHHE
B JIEKAPTOBBIX KOOpAUHATaX. JAMCTpUOYTUBHOCTh CKAJIIPHOTO Npou3BeeHus. CKaasipHoe Ipou3BeeHue U npoenuposanue. [Ipumenenue
CKaJISIPHOTO IIPOU3BE/ICHUS BEKTOPOB JJI HAX0X/IECHUS JUIMH U YIIIoB. Pelienne reomeTpuieckux 3a/1ad ¢ HOMOIIbIO CKAISIPHOTO MPOU3BEICHUS.
JUITHHAOKPY/KHOCTHHILIOMAAbKPYTa
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{mMHA OKpyXHOCTH. ['paycHas u paguaHHas Mepa yria, BbIUUCICHHE JUIMH OyT OKpykHocTel. [1nomanp kpyra,
CEeKTOpa, cerMeHTa. Mcropuueckue cBeleH!s: 00 M3MEPEHUH JUTMHBI OKPY>KHOCTHU U IIJIOLIAIU KpyTa.
JABUKEeHUSANIIOCKOCTH
Hentpanbhas cummerpus. LienrpanbHo-cummerpuunbieurypsl. [ToBopot. OceBas cummetpusi. Durypel, CAMMETPUYHBIE OTHOCUTEIHLHO HEKOTOPOH
ocu. [lapannenbHslii IEpeHOC.
[lonsatue nBuxeHus u ero coricTBa. PaBeHcTBO puryp. [IposBieHnss CHMMETPHHB NPUPO/IE, KUBOIIUCH, CKYJIBITYpE, apxutektype. Kommnozunun
JIBUKEHUH (pocTeiiimre npuMepsl). [[puMeHeHne B reoMeTpHUecKHX 3aJauax.

NPEAMETHBIEPE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOSHHS ITPOrpaMMbl Y4eOHOTO Kypca K KOHILy 0OyueHus B 7 KJjacce.

PacrioznaBath u3ydeHHble reoMeTprueckie (GUrypsbl, ONpeaesaTh UX B3aUMHOE

pacroioKeHue, n300pakaTbreoMeTPHUECKUEPHUTYPBI, BBITTOIHATEYEPTEKHI

IIOYCJIOBHIO3a1a4uu. I3MepAThINHENHBIENYTTIOBBIEBEIMUMHEL. PelliaTh3a1auiHa BBIYACICHUE [UIMH OTPE3KOB U BEJINYUH YIJIOB.
[IpoBOANTHIPUKHUIKYHOLIEHKYTMHEHHBIXMYTJIOBBIX BETMUNHIIPEIMETOB
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BpEaJIbHOMKU3HU, PAa3MEPOBIPHUPOTHBIX00BEKTOB. Pa3mnyaTbpa3mMepbIdTHXOOBEKTOB MO MOPSIIKY BETHUHHBI.
CrpouThyepTeKUKI€OMETPUUECKUM3a1auaM.
[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh IPU3HAKUU CBOIICTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PEUICHUH 3a/1a4.
[IpoBOAMTB JIOTMYECKHUE PACCYKACHUS C UCIIOJIb30BAHMEM T€OMETPUYECKUX TEOPEM.
[Tonb30oBaTbcs NpU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTrOJIBHUKOB,
CBOMCTBOMME/IMAHBI, IIPOBEICHHONKT UIIOTEHY3EIPSMOYT OJIbHOTOTPEYT OJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a/1a4.
OnpenensaTbinapaieIbHOCTHIPSIMBIXCIIOMOIIBIOYTIIOB,KOTOpbleoOpa3yeT ¢ HUMU cekymiasi. OnpeaensTs NapauieaIbHOCTh MPSIMBIX C TOMOIIBIO
PaBEHCTBA PACCTOSHUM OT TOYEK OJHOU NMPSAMOM 1O TOYEK APYTrOM IIPSMOM.
Pemarp3agaunnakineTdaroiioymare.
[IpoBoauTH BBIYMCIEHUS U HAXOAUTh YHMCIOBblE M OyKBEHHBbIE 3HAYEHMsI YIJIOB B N€OMETPUYECKHX 3a/layax C HCIOJb30BAaHMEM CYMMBI YIJIOB
TPEYrOJIbHUKOB u MHOT'OYTOJIbHUKOB, CBOIICTB YTJIOB, 00pa30BaHHBIX npu NepeceyeHun JIBYX
napauIeIbHBIXIPSIMBIXCEKYIEH. PemaTbipakTHuecke3ajaunHaHaXx 0k IeHUEyTJI0B. BiaseTs NOHATHEM «E€OMETPHUYECKOe MECTO TOYeK» (nmajee -
I'MT). Onpenensate 6uccekTpucyyriaucepeauHubiinepnenaukynapkorpeskykakl M T.Tlonb30BaTscs
nonsatueM I MT npu nokasarenbCcTBe reOMETPUUECKUX YTBEPKIACHHUM U IIPU PEILICHUH 3a1ad.
@opMyIHpPOBATH ONPEACIICHUS OKPY>KHOCTH U KPyTra, XOpJbl U JUaMeTpa OKPYKHOCTH, YBEPEHHO BJIa/I€Th UX CBOMCTBAMH. ¥ METh JI0Ka3bIBaTh U
IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHHUH 3a1a4.
BrnanerbnonsTHEM ONMMCaHHOHOKOIOTPEYrOIbHUKAOKPYKHOCTH, YMETbHAXOJUTh €€ EHTP. [loKa3bIBaTh U UCIOIB30BaTh (PAKTHI O TOM, YTO
OMCCEKTPUCH] YTIIOB TPEYTOJbHUKA [IEPECEKAIOTCS B OJHON TOUYKE, U O TOM, YTO CEpeAMHHbIE MEPIIEHANKYISAPbI K CTOPOHAM TPEYTrOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.
BiramerenonsarneMkacaTeIbHOMKOKPYKHOCTH,IIOJIB30BATBCATEOPEMON 0 IEPIIEHAUKYIISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEIECHHOTO K TOYKE
KacaHus. Jloka3plBaTh PABEHCTBO OTPE3KOBKACATEIBHBIXK OKPYKHOCTH,IIPOBEIEHHBIXU3 OJHON TOYKH, U IIPUMEHATH OTO B PELLICHUH
F€OMETPHUUYECKHX 3a/1a4.
Jloka3bIBaTh ¥ IPUMEHATH IPOCTEHIINE NT€OMETPUUECKUE HEPABEHCTBA, TIOHUMATh UX MPAKTUYECKUN CMBICIL.
[IpoBOAMTHOCHOBHBIEN€OMETPUYECKUETIOCTPOCHUSACIIOMOIIBIOUPKYJISAA JINHEUKH.

[TpenmMeTHBIC pe3yabTaThl OCBOSHHUS TPOrPaMMBbI YIeOHOTO Kypca K KOHITy 00ydeHus B 8 KJiacce.

Pacnio3naBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, MTOJIH30BATHCS
UXCBOWCTBAMUIIPHPEIICHUUTCOMETPUICCKIX3a, 1a4. Pa3imuaThIpU3HAKUMCBOMCTBA MTapajiesiorpaMma, poM0a 1 mpsSMOYToJIbHUKA, JIOKAa3bIBaTh UX U
YBEPEHHO MPUMEHSTH TPU PEIICHUU T€OMETPUIECKHIX 3a]1ad.

M cnonms30BaThCBONCTBATOUKUIIEPECCUCHUMETHAHTPEYTOLHUKA(IICHTPAMacC) B PEIICHUN 3a]1a4.

Brnagets nmoHsTHEM CpeAHEH TUHUH TPEYTOJIbHUKA U TPATICIIUH, IPUMEHSTh UX

CBOMCTBaNpHUpeIIeHUUTeoMeTprIecKrx3aaad. icnons3oBaTeTeopemyDaecanTeopeMyorrporopHOHATEHBIX OTPE3KaX, PUMEHSIThHX TP EIICHUSIIP
aKTUYECKHUX 3a1ad.

Pacnio3naBaTh IICHTPaIbHO-CHMMETPUYHBIC (PUTYPHI M HCITOJIB30BAaTh UX CBOMCTBA MPH PEIICHUU 3a/1a4.

Bragets moHATUSMU IOJO0US TPEYTOJIBHUKOB, KO PUITMEHTA TOA00uS,
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COOTBETCTBEHHBIXAJIEMEHTOBITOI00OHBIXTPEYTOIBHUKOB. IMEThITpeIcCTaBIIeHHEO MPeoOpa3oBaHuy OA00HS U 0 IOJ00HBIX (urypax. [Tomp3oBarbes
pU3HAKaMU TI0I00UATPEYTOIHHIKOBIPUPEIICHUUTCOMETpHUECKUX3a1a49. /l0Ka3pIBaTh U MPUMEHSTH OTHOIICHHSI POTIOPIIMOHATLHOCTH B
NPSIMOYTOJIBHBIX TPEYroJdbHHUKaX. [[pUMEHSTh M01001e B MPAKTHYECKUX 3a]auax.

BrIBOMTE ¥ UCTIONB30BATh MPOCTEHUIITUE POPMYJIIBI JUIS IIOMIAAH TPEYTOIBHUKA,

napajiesiorpaMmMa,poMOanTpaneuy. BeraucasaTh(pa3indHBIMICIIOCOOAMH ) TLTOMIA b
TPEYTrOIbHUKAUTUIONIAIMMHOTOYTOJIBHBIXQUTYP(ITOJIB3YSCh,I IEHE00X0TUMO,

KaJIbKYJISITOPOM ). 3HATHOTHOIICHUETIIOIAICHITOTOOHBIXDUTYP ¥ IPUMEHSTH TIPH PEIICHUH 33a4. [[pUMEHATh TOJy4YeHHbIC YMEHUS B
MPAKTUYECKHX 3a7adax.

[Tonw3oBatbesTeopemoitl ludaropayisipenieHUAreOMeTPUIECKUX U MPAKTHUECKUX 337a4. CTPOUTh MATEMATHYECKYIO MOJIENb B IPAKTUYCCKUX
3a/1a4ax, CaMOCTOSTEILHO MTPOBOIUTH YEPTEK M HAXOIUTH COOTBETCTBYIOIIUE JITTUHBI.

Brnaziets moHsATHEM BIIUCAHHOTO U IIEHTPAJIBHOTO YIJIa, YIila MeX/y KacaTeIbHOMH XOPI01, OITMCAHHOM U BIIMCAHHOW OKPY)KHOCTH TPEYTOJIbHUKA U
YEeTBHIPEXyTrOJIbHUKA, TPUMEHSITh HX CBOWCTBA IIPH PEIICHUH 3a]1ad.

[TpuMeHSTHIIONYYEeHHBIC3HAHUSIHATTPAKTUKE —CTPOUTHMATEMATHYECKUEMOICITH
JUTSI33/1a49PEaTbHOMKU3HUHUITPOBOJUTHCOOTBETCTBYIOLITUEBBIYUCIICHHS ¢ TPUMEHEHHEM TTOI00HS U TPUTOHOMETPUH (TIOJIB3YSICh, T/Ie HE0OX0IMMO,
KaJIbKYJISTOPOM).

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS IPOTpaMMbl yUeOHOT0 Kypca K KOHITy o0y4eHHs B 9 Kiacce.

3HaTh TPUTOHOMETpUUYECKHE (PYHKIIUU OCTPHIX YIJIOB, YMETh HAXOJUTh C UX MOMOIIBIO PA3JIMUHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«perieHue NpsIMOYTOJbHBIXTPEYTOIbHUKOBY). HaXxoTuTh(CITOMOIIBIOKATIBKYIATOPA)JIMHBI U YTJIbI JJIs1 HETAOJUYHBIX 3HAUCHHH.
[Tonb3oBarbest popmynamu NPUBEAECHUSI U OCHOBHBIM TPUTOHOMETPHUUECKUM TOKJIECTBOM JUIsl HAXOXKAECHUSI COOTHOIIEHUN MEXTY
TPUTOHOMETPUYECKUMHU BEITUYMHAMM.

Jloka3bpIBaTbTEOPEMYCUHYCOBUTEOPEMYKOCHHYCOB, IPUMEHATHUX TSI HAXOXKACHUS Pa3IMYHbIX 2JIEMEHTOB TPEYrOJbHUKA («pelIeHne
TPEYroJbHUKOBY), IPU PELICHUH TeOMeTpUUYecKHX 3aaau. [IpuMeHsATh noTyyeHHbIe 3HAHUS IPU PEIICHUH NPaKTHUECKUX 3ajay.
[IpUMeHATHTPUTOHOMETPHUIOB3a1a4aX HAHAX 03K ICHUETIIIONIA AN, BBIBOAUTD U BIIaJI€Th TPUTOHOMETPUYECKUMH (POpMYIaMH JUIsl TIIOIIA U
TPEyroJbHUKA, apajuielorpaMma,poMoa, Tpaneliuu, BBIBOAUTbUTIPUMEHATb(GopMyTyl epoHa U popMyIty JUIsl IIIOIAIU BBITYKIIOTO
YETBIPEXYTOJIbHUKA.

HMMeTtbnpencTaBieHneoroMOTETUH, TPUMEHATEBIPAKTUYECKUXCUTYalusX. Mcronbs30BaTs TeopeMsl UeBbl 1 MeHenas Ipyu peleHuu 3a1ay.
Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIIIaX MEKIYyXOpAaMH (CEKYIIUMHU) U YIJIe MEXy KacaTeJIbHOU U XOPI0il pu perieHnu
reOMETPUYECKHX 3a1ad. JIOKa3bIBaTh U MIPUMEHATH TEOPEMBI O IIPOU3BEACHUU OTPE3KOB XOP/, O IIPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBaJpaTe
KaCaTeNbHOM.

Brnaners noHsTHEM KOOpIMHAT HA IJIOCKOCTH, paboTaTh CypaBHEHUEM IMPSIMOIHA IJIOCKOCTU. BiiajieTh MOHATUSAME YIII0BOTO KO3 GUIIMEHTa U
CBOOOJHOIO WEeHa, TOHUMAThbUXT€OMETPHUUYECKUICMBICIIUCBSI3bYTII0BOIOK03 () hUlIeHTacCBO3pacTaHuEM
NyOBIBaHUEMITMHEHHONPYHKITH. Y METhPEIIaTbMETOTOMKOOPINHAT3a/1auH,

CBSI3aHHBIE C NTAPAJIICIIBHOCTBIO U NIEPICHAUKYIISIPHOCTBIO IIPAMBIX, IEPECEYCHUEM MPSMBIX, HAXOKICHUEM TOYEK IIEPECEUCHUS.

BbIBOIUTE U BIIAJETh YPABHEHUEM OKPYKHOCTH. MCIIOIB30BaTh METO KOOPAUHAT IS HAXOXKICHUS IIEPECEYCHUN OKPYKHOCTEN U IIPSIMBIX.
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Brianets GpopMynamu paccTOsIHHS OT TOYKH JI0 MPSIMOH, IIJIOMIAIH MapajuieiorpaMMa B KOOPINHATAX,, UMETh
HOHSITI/ICO60pHeHTHp0BaHHOﬁHHOLHaHH.HOHBSOB&TBCSIMGTO[[OMKOOpI[I/IHaT Ha IJIOCKOCTH, TPUMCHSTH €ro Ipu pCiCHUU 'COMCTPUICCKUX U
NpakTUYEeCKHX 3a/1a4. [I[puMeHsITh METO/] KOOPIMHAT B MPAKTUKO-OPUEHTHPOBAHHBIX T€OMETPUYCCKHX 3a/1a9ax.

BJ'IaI[eTb IOHATHUEM BCKTOpPA. YmeTh CKJIaAbIBATh U BBIYUTATH BEKTOPLI, YMHOKATh HA YUCJIO, BJIAJICTh IpaBUJIaMU TPCYTOJIbHUKA U
napajienorpaMma. Bragets npakTH4eCKUMU HHTEPIIPETAIUSIME BEKTOPOB. Y BEPEHHO MOJIb30BAThCs KOOPAWHATAMU
BeKTOpa.BJ'IaZ[CTBCJIO)KeHI/IeMI/IBLI‘-II/ITaHI/IeMBCKTOpOB,YMHO)KCHI/ICMBCKTOpaHa'-H/ICJIO B KOOpAHWHATAax.
HmetbnpencrabieHrneoda3nce(HarwIockocTn ). PackiiagpiBaTbBEKTOPHI M00a3ucy. PackiiaibiBaThBEKTOPBICHIICTIOMOIIBIOTIPOCIIAPOBAHHSI
UTPUTOHOMETPUUECKUXCOOTHOMEHHNA. [ [pUMeHAThIIONyYeHHBIE3HAHUSBIPOCTEHIINX (PU3NYECKHX 3a/1a4ax.

Brnaznets moHATHEM CKAISPHOTO MPOU3BEICHUS BEKTOPOB, IOHMMATh €r0 TCOMETPHUSCKUI CMBICT H YBEPEHHO MOJIb30BAThCS €T0 BHIPAYKCHUEM B
ACKApTOBBIX KOOpIII/IHaTaX.3HaTI)I[I/ICTpI/I6YTI/IBHOCTI)CKZUI?IpHOFOHpOI/I?;BeI[eHI/I?[I/IGFOCBﬂ?;I) C MPpOCHUPOBAHUCM. HpI/IMeHﬂTI) CKaJIIpHOC
NPOM3BEACHUE BEKTOPOB JIJISl HAXOXKICHUS JUTMHUYTIIOB. PermaTbreoMeTpuieckre3a1auncrioMOoIbIOCKaISIPHOTOITPOU3BeicHUs. M cronb30BaTh
CKaJIIPHOE TIPOU3BEIEHNE BEKTOPOB B alreOpandeckux U GU3NIECKUX 3a1adax.

Brnaznets mOHATHSIMU NPaBUIBHOTO MHOTOYTOJIBHUKA, [UTHHBI OKPY)KHOCTH, JUTHHBI IyT'H OKPY)KHOCTH U PaJIMaHHOW MEPBI yIJia, BBIYHCIISTh
IIOMAAb Kpyra u ero yacteil. [lonnmars cmbic yncia wt. [IpuMeHsITh noJIy4eHHbIE YMEHUS [IPU PELLICHUH
MPAKTUYECKUX3aa4.3HATbCTOPUYECKUECBEACHUSIO0N3MEPEHU U ITTUHBIOKPYKHOCTH U ILTOMIATN KPYyTa.

Nwmets npeacrasienre o npeodpa3oBaHUU IJIOCKOCTH, O IBMKEHUAX. HaxoauTh ocu, LeHTpbl CUMMETpUN (UTYp, HEHTPbI IOBOPOTA, HAXOIUTh
KOMIO3UINH MPOCTEHUIINX MpeoOpa3oBaHuil. [[puMeHsATh ABMKEHUS TIIIOCKOCTH MPHU PEUISHUH T€OMETPHYECKHX 3a7ad.
HpI/IMerITBHOJ'Iy‘-IeHHI)IGSHaHI/ISIHaHpaKTI/IKe —CTPOUTBMATEMATUUCCKUEMOACIIN
JUTSI3a1a4PeaTbHOMKU3HUUIIPOBOJUTHCOOTBETCTBYIOIITUEBBIUMCIICHHS C TPUMEHEHUEM TT01I00US U TPUTOHOMETPUYECKUX (P YHKITHIT (TTONIB3YACH, T
HE0OXOAMMO, KAJIbKYJISITOPOM).

COJEP)KAHUEOBYYEHUSA

7 KJIACC
Hauvanareomerpuu
HcTopusiBo3HUKHOBeHUsAMpa3BuTusreomeTpun. Hauansueienonstusireometpun. Touka, npsiMasi, OTpe3ok, Jyd. [lonstue o6 akcuome, Teopeme,
JI0OKa3aTeIbCTBE, ONPEIEICHUH.
B3anMHOe pacnioniokeHue TOYEK Ha MpsAMOU. M3MepeHne JUIMHbI 0Tpe3Ka, paCCTOSHUE MEX1y TOUKaMHU.
[TonymockocTs 1 yrois. Buns! yrios. 3smMepenueBenndus yrios. BeprukanbHeie
ncMexHbleyribl. I lapamiensHpIennIEpIeH AMKYJIApHBIEPsIMbIE. PAaCCTOAHMEOTTOUKHM 0 PsIMOM. brccekTpuca yria.
Jlomanas. Buael momansix. /inHa nomanoii. MHoroyroiasHuku. [lepumerp MHOrOyronsHuka. [1oHATHE O BBITYKIIBIX M HEBBIITYKIIBIX
MHOTOYTOJIbHUKAaX.
[lepBruuHBIENIpeiCTaBIEHUOPABEHCTBE(DUT YD, UXpacTIooKeHUN, cuMmeTpu. [Ipocreiiume noctpoenus. IHCTpyMEHTHI JUis U3MEpEHUil 1
MOCTPOECHUU.
TpeyronsHuku
Buzpl TpeyronbHUKOB: OCTPOYTrOJIbHbIE, IPSIMOYIOJIbHbIE, TYIOYTOJIbHBIE, paBHOOEAPEHHBIE, PABHOCTOPOHHKE. Menana, OMCCeKTpHca U BbICOTA
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TPEYrOJIbHUKA.

PaBencTBo TpeyroapHUKOB. [lepBeIi M BTOPOIl IpU3HAKK paBEHCTBA TPEYTOJIBHUKOB. PaBHOOEIpEHHBIE TPEYTOIBHUKH U UX cBoicTBa. [Ipu3Hak
PaBHOOEPEHHOIO TPEYroJdbHHUKA. TpeTHil IpU3HAK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IeHHs MEX 1y CTOPOHAMU U YIilaMu TpeyrosibHuKa. HepaBeHCcTBO TpeyronbHuka. HepaBeHCTBO 0 1iMHE JIOMaHOM.

Cummerpuunsble ¢purypbsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMeTpuU. IIpumepsl cCMMMETpHUH B OKpPY’KaIOLIEM MUpE.

IMapauieabHbienpsiMblie. CyMMayri10BMHOIOYI 0JIbHUKA
[TapannenbHOCTEIPAMBIX, HICTOpUYECKHUECBEAeHUI0nIOCTYIaTe EBKitnaanoponu JIoGaueBCKOro B OTKPHITUM HEEBKIINOBOM reomeTpuu. CBOICTBA U
IPU3HAKU NapauieabHbIX NpsAMbIX. CymMMa yrioB TpeyrojipHuKa. BHemnue yriel TpeyroiapHuka. CymMmma BHYTPEHHUX YITIOB MHOTOYTOJIbHUKA U
CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMOYroJIbHBIETPEYT0JIbHUKHU
[TpusHakupaBeHCTBANPAMOYTOJIBHBIXTPEYTr0IbHUKOB. [ [epnenaukynsapunaxionHas. CBOMCTBOMEIUaHBIIPSIMOYT OJIBHOTOTPEYT OJIbHUKA, IIPOBEIEHHO
ik runorenyse. [IpsmMoyroiabHbiil TpeyroyibHUK ¢ yriaoM B 30°.

OxKpysKHOCTH
[ToHATHS OKPY)KHOCTH U Kpyra. DJIEMEHThl OKPYXHOCTHU U Kpyra: LIEHTp, pajnyc,

JIMaMeTp,X0p1a, uXCcBoKCcTBa. B3auMHoepacnonoxeHneokpykHocTuunpsamon. KacarenpHasancekymaskokpyxHOcTH. OKpyKHOCTb, BIIMcaHHasABYro. I Ipo
CTEHIINE TIOCTPOCHUS C IOMOIIBIO IUPKYJISA U JIMHEHKH.

I'eomerpuyecknemecraTouexk
[TonsiTue 0 reoMeTprUYECKOM MeCTE TOUEK. [[puMepbl reoOMETPpUYECKUX MECT TOUYEK HA MIIOCKOCTU. brccekTpuca yria u cepeuHHbIN
NEPIEHIUKYIISAP K OTPE3KY Kak reoMeTpruieckrueMecraTouek. OnucaHHasOKpyKHOCTETPEYTOJIbHUKA,EEIEHTP. MeTo 1 FeOMETPUUECKUX MECT TOUEK
IIPU PEIIEHNN T'€OMETPUYECKUX 3a/]1a4.

IHocTpoeHusiCIOMOLIbLIO UM PKY IAHIHHEH KU
Ucropuueckue ceenenns. O60CHOBaHMS MPOCTEUIINX OCTPOCHUM, 3TAIIbI 33/1a4U Ha MOCTPOECHMSI, pEeIlIEHUE 3aad Ha IOCTPOEHUE LIUPKYJIEM U
JIMHEHKOMN.

8 KJIACC
YeTpIpexyroJbHUKU
[Tapannenorpamm, erornpu3Haku u cBoiictsa. [Ipsimoyronbauk, pomM0O, KBaapar, ux
npusHakuncBoiicTBa. Tpanenus. PaBHoOenpennasTpanenus,eeceoiictBannipusnaku. [Ipsmoyronbnas tpaneuus. CpeaHsis TUHUAS TPANCIHH.
CpenHssUIIMHUATPE YT oJIbHIKA. MeTo 1y IBOCHUAME TUaHBITPEYT OJIbHUKA.
TeopemaonepeceueHUMMETUAHTPEYT OJIBHUKA.
Teopema Paneca, TeopeMa 0 MPONOPLUHUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa 111 MPOM3BOJIBHOTO YETHIPEX YT OJIbHUKA.
LleHTpanbHO-CUMMETPHUYHBIC(PHUTYPHI.
ITonobue
[TonoOue TpeyronbHUKOB, KO3 GUIHEeHT mogoous. Ilpuznaku nogoous
TpeyrojapbHUKOB.[IpMeHeHeno100uApUPEeLICHUUTEOMETPUUYECKUXUITPAKTUUECKUX 3a/ay.
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IInomaae
[MonsTue o uomaau. CBoiicTBa Momaael reomerpuueckux uryp. Ilpocreitmme hopMyIibl 1 MIOIMAIN TPEYTroIbHUKA, TTapajliesiorpaMma,
pom0a u Tpaneuuu. [Inomanu nonodusx ¢puryp. OTHOIIEHKE TUIOIA 1N TPEYTroJbHUKOB.

Teopemalludgaropa
Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn NpakTUUYECKUX 3a7ad.

JIeMEeHTHITPUTOHOMETPHU U
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC OCTPOTO yTJiia MPsIMOYTOJIbHOTO TPEYroJibHUKA. Tpuronomerpuueckue GyHkimu yriaos B 30°, 45° u 60°.
[IponopuroHabHBIE OTPE3KU B IPSIMOYTOJBHOM TPEYTOJIbHUKE.

YriabIn4eTbIipexyroJbHUKH,CBA3aHHbBIECOKPYKHOCTBIO
BrnucanHble 1 IEHTpAIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPJAOU. YTIIbI MEXAY
XOpJaMUUCEKYIIMMU. BuCaHHbIE MO CAHHBIEOKPY>KHOCTUTPEYTOJIbHUKA
U 4eThlpexyrojabHUKU. CBOICTBA U IPU3HAKU BIIMCAHHOTO YETHIPEXYToJIbHUKA. B3auMHoe pacnonoxeHue 1ByX okpyxHocTell. Kacanue
okpyxHocTel. O01Ire KacareabHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC
PemrenuerpeyrojibHUKoOB
Cunyc, kocunyc, TaureHc yrios ot 0°mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
ToxkaecTBo.PopmybinpuBeaeHus. PemmennerpeyronbHukoB. TeopeMakoCHHYCOBH TeOpeMa CUHYCOB. PelieHue npakTHuecKux 3aaad ¢
UCTIOJI30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB. Perenue 3a1a4 reoMeTpuieckoil ONTHKH.
Tpuronomerpudeckue GopMyIbl JUIs IUIOMIAIN TPEYTOJIbHUKA, Tapajuiesorpamma, pomoa, tpanenuu. @opmyna 'epona. @opmysna riomaim
BBIITYKJIOTO YETHIPEXyTrOJIbHHKA.
ITono0ueTpeyroibHNKOB
Xopap! v oT00HBIE TPEYTOIBHUKH B OKPY>KHOCTH. Teopema o0 MPOU3BEACHUN OTPE3KOB XOP/, TEOPEMBI O MTPOU3BEICHUN OTPE3KOB CEKYIIUX,
TeopeMa o KBajpare kacarenbHoil.[IpuMmenenuenpupemenuureomerpudecknxsanay. TeopembsrYeBsl 1 Menenas. [lonsTie 0 roMoTeTHH.
MeToakoopanHat
Y paBHEHUETIPSIMOWHATIIOCKOCTH. Y TTIOBOIK03() (GUITMEHTHCBOOOTHBIUIICH,UX TEOMETPUUECKHUNA CMBICI. [TapamienbHOCTh U HepHeHIUKYASIPHOCTD
npsIMBIX (Yepe3 yriaoBoi Ko (ULIUEHT).
YpaBHeHHeOKpykHOCTH. Hax ok IeHHenepeceueHuOKpyKHOCTEHHUITPSIMBIX B KOOpAuHaTax. PopMylia pacCTOSHUS OT TOUKHU A0 npsmoi. [lnomans
napajieriorpaMMa B KOOpJIMHaTaX, MOHATHE 00 OPHEHTHPOBAaHHOH TuTomany. [[ppuMeHeHne MeTo1a KOOPAMHAT B MPAKTHKO-OPUEHTHPOBAHHBIX
reOMEeTPHUECKUX 3aJavax.
BekTopsi
Bekrops! Ha miockocTH. CloXeHne U BHlYMTaHHE BEKTOPOB — MpaBUIIa TPEYTOJIbHUKA U MapajljiesiorpaMma. Y MHOXKEHHE BEKTOpa Ha YUCIIO.

Koopaunats! BekTopa.CiokeHuEeNBIUNTaHUEBEKTOPOB,yMHO)KEHUEBEKTOPAHAUNCIIOB KoopauHaTax. [IpuMenenne BekTopoB B GU3HKe, LIEHTP Macc.

[onsarue o 6a3uce (Ha mIockocTH). Pasnoxxenus BeKTopoB 1o 6azucy. CkansipHOe MPOU3BEICHUE BEKTOPOB, TEOMETPUUYECKHI CMBICI U BBIPAXKEHUE
B IEKAPTOBBIX KOOpAMHATax. JAMCTpUOYTUBHOCTh CKAJIIPHOTO Npon3BeaeHus. CKaasipHOe Mpou3BeAeHue U poenuposanue. [Ipumenenue
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CKaJIIPHOTO IIPOM3BEICHUS BEKTOPOB JJI HaX0XKICHUS JJIMH U YIII0B. Pelenne reoMmeTpu4eckux 3aad ¢ IOMOIIbIO CKAISIPHOTO IIPOU3BEACHUS.
JUIMHAOKPYKHOCTHHILIOIAABKPYra
[TpaBriibHBIE MHOTOYTOJIBHUKH. [{MHA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yrila, BBIYMCICHHE JUIMH OYT OKpykHOcTel. [Inomane kpyra,
CEeKTOpa, cerMeHTa. Mcropuueckue cBeieHusI 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U TIJIOLIA U KPyTa.
JIBHKEeHMSIIIJIOCKOCTH
Hentpanbhas cummerpust. LienrpanbHo-cummerpuunbieurypsl. [ToBopot. OceBas cummetpusi. Durypol, CAMMETPUYHBIE OTHOCUTEIHLHO HEKOTOPOU
ocu. [lapanienbHbIi IepeHoC.
[onsarue nBuxXeHus U ero cBorcTBa. PaBeHcTBO uryp. [IposBineHns CHMMETPHHB MIPUPO/IE, KUBOITUCH, CKYJIBNTYpE, apXuTekType. KoMmnozummun
JBWOKEeHUH (mpocteiiiue npumepsl). [IpuMeHeHne B reoMeTprUuecKuX 3a1adax.

INPEAMETHBIEPE3YJ/IbTATDBI
[IpenmeTHBIE pe3yabTaThl OCBOSHHS ITPOrpaMMBI YIeOHOTO Kypca K KOHITy oOyueHus B 7 KJjacce.
Pacnio3HaBath M3y4eHHbIE TeOMETPHUECKUE (PUTYPBI, ONIPEIEATh UX B3aUMHOE
pacnosoxxeHue,n300paxxaTbreoOMeTpHUUECKUEPUTYpPBI,BHITOTHATHYEPTEKHU
IIOYCJIOBUIO3a1auu. I3MepAThINHENHBIENYTTIOBBIEBEIMYHHEL. PelliaTp3a1auHa BBIYUCICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.
[IpoBOAUTHIIPUKUIKYHNOLICHKYIMHEUHBIX N YTJIOBBIXBEIMYMHIIPEAMETOB
BpeaJIbHOMKHU3HHU,pa3MePOBIIPUPOIHBIX00BEKTOB. Pa3nuaTbpa3mMepbIaTHXO0BEKTOB 10 MOPSKY BETHUUHBI.
CrpouTtbyepTeKUKIreOMeTpUYECKUM3a1auaM.
[Tonp30BaThCsl MpU3HAKaMU PAaBEHCTBA TPEYTOJIbLHUKOB, UCTIONB30BaTh MPU3HAKUK CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PELISHNUH 33/1a4.
[IpoBOANTH JIOTHYECKHUE PACCYKACHUS C UCIIOJIBb30BAHUEM T€OMETPUYECKUX TEOPEM.
ITonb30oBaTbCs NMPU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJILHUKOB,
CBOMCTBOMME/IMAHBI, [IPOBEICHHONKT UITOTEH y3€IPSIMOYTOJIBHOTOTPEYT OJIbHUKA,B PEIIEHUN T€OMETPUYECKHX 3a]1a4.
OnpeaensaTbIapaieIbHOCTHIPSAMBIXCIIOMOIIBIOYTTIOB,KOTOPBIEOOPA3yeT ¢ HUMHU ceKyiias. OnpeaensiTh NapauieabHOCTh MPSIMbIX C ITOMOIIbIO
PaBEHCTBA PACCTOSTHUM OT TOYEK OJHOM NMPSAMOM O TOYEK APYTrOr IMPsIMOM.
Pemarp3agaunnakineTdaroiioymare.
[TpoBOAUTHBBIYMCIIEHUANHAXOAUTHUNCIOBEIEOYKBEHHBIE3HAUCHUSYTJIOBB reOMETPUYECKHX 3a/1a9axX c HCIIOJIb30BAHUEM
CYMMBI YIJI0B TPEYrOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOMCTB  YIJIOB, 0Opa30BaHHbIX IpH
MIEPECEUEHUH JIBYX NapaJlIEIbHBIXIIPSAMBIXCEKYIEH. PelaTbnpakTHUeCKME3a1aunHaHAX 0’k ICHUEYTJIOB. BiraneTs nonstueM
«reoMeTpuieckoe MecTo Touek» (nanee - 'MT). Onpenensats OuccekTpucyyriaucepeAnHHbIinepnenaukynsapkorpeskykakl MT.ITonb3oBaTecs
nonstueM ' MT npu nokazarenbCcTBe reOMETPUUECKUX YTBEPKICHHM U IIPU PEIICHUH 3a1ad.
DopMynMpOBATH OIIPEACIICHUS OKPYKHOCTH U KPyra, XOpAbl U JUaMeTpa OKPYKHOCTH, YBEPEHHO BJIAJCTh UX CBOMCTBAMU. Y METh JOKa3bIBATh U
IIPUMEHSATH 3TU CBOMCTBA IPU PEIICHHUH 3a4a4.
BrnanerbnonsTHeM ONMMCaHHOHOKOIOTPEYrOIbHUKAOKPYKHOCTH, YMETEHAXOUTh €€ EHTP. Jl0Ka3bIBaTh U UCIIOIB30BaTh (PAKTHI O TOM, YTO
OHMCCEKTPUCHI YTIIOB TPEYrOJIbHHUKA IEPECEKAIOTCS B OIHOM TOUKE, U O TOM, YTO CEPEIUHHbIE TEPIEHANKYIISIPEl K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

59



OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

BJ'Ia,I[eTI)HOHHTI/ICMKaCaTeHbHOfIKOKPYX(HOCTH,HOHBSOB&TBCHTeopCMOﬁ O MCPICHANKYIIAPHOCTHU KacaTeJIbHOM 1 pagnyca, IpOBCACHHOI'O K TOYKEC
KacaHusl. I[OKEBLIB&TL PaBCHCTBO OTPE3KOBKACATCIIbHBIXK OKPYKHOCTHU,ITPOBCACHHBIXU3 OIIHOI>'I TOYKH, U IIPUMCHATH 3TO B PCIICHHUN
TCOMETPHUICCKUX 3aaay.

I[OKaSBIBaTb U MIPUMCHATDH HpOCTGfILHPIC TCOMECTPHUICCKUC HCPABCHCTBA, IOHUMATh UX HpaKTI/ILICCKI/Iﬁ CMBICII.
HpOBOI[I/ITBOCHOBHI)ICFCOMeTpI/I‘IeCKI/IeHOCTPOCHI/IHCHOMOI_HBIOI_[I/IPKYJ'IHI/I JIMHEHKH.

[TpenmeTrHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOI0 Kypca K KOHIy o0y4yeHus B 8 Kiacce.

PacriozHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BATHCS

UXCBOICTBaMUIIPUPELIEHUUT€OMETPHUECKUX3a1au. Pa3nuaThIipu3HaKUMCBONCTBA MapajuienorpaMma, pom0a 1 MpsiMOyrojibHHUKA, T0OKa3blBaTh X U
YBEPEHHO MPUMEHSATH IPU PELIEHUU T'€OMETPUUECKUX 3a]1a4.

M cnonb30BaThCBONCTBATOUKHUIIEPECEUEHUAMEAUNAHTPEYTOJIbHUKA(LIEHTpaMace) B peIlieH!H 3a/1au.

Bnagers nonsTueM cpeaHel IMHUM TPEYTOJIbHUKA U TPANELUH, IPUMEHSTh UX
CBOMCTBaNpupeLIeHnureoMmeTpruueckux3anad.Micnonap3oarereopemydanecanteopeMyonponopuOHaIbHBIXOTPE3KaX, IPUMEHATUX JUISPEILICHUSIIP
AKTUYECKUX 3aJ1ay.

Pacnio3HaBath 1IEHTpaIbHO-CUMMETPUYHbIE (PUT'YPHI M UCIIOIB30BATh UX CBOMCTBA IIPH PELLICHUU 3ajiau.

Brnaners moHsTHSIMU IO00HS TPEYTrOIBHUKOB, K03 unmenTa mopodus,

COOTBETCTBEHHBIX3JIEMEHTOBIT0I00HBIXTPEYT0OIbHUKOB. MIMeThIIpecTaBIeHnEeo peodpazoBaHuu MOA00MS U 0 TOJ00HBIX (urypax. [Tomp3oBarbes
pU3HaAKaMU 0J00UATPEYT0IbHUKOBIPUPEIIEHUUT€OMETpUYeCKrX3aa4./loKa3pIBaTh U MPUMEHSATh OTHOLIEHMSI IPOTIOPLIMOHAIBHOCTH B
HOPSMOYTOJIbHBIX TpeyrojbHUKax. [IpuMeHsATh mogodue B MpakTHUECKUX 3a7ayax.

BbiBoaMTh 1 MCHONB30BaTh NpOCTEHIINE POPMYJIBI JUIS IIJIOIAAN TPEYTOIbHUKA,

napasenorpaMma,pomoanTpaneiui. BeraucasaTh(pa3inyHbIMUCIIOCO0aMU ) IIOIA /(b

TPEYTroJIbHUKAUILIONIAIMMHOTOYTOJIbHBIX UTYP(I10JIb3YACh,IIEHE00X 0AUMO,

KaJIbKYJISATOPOM).3HaThOTHOILICHUETIIOMIAIeHITOJ00HBIX UTYP M IPUMEHSATH NPH peIlieHUH 3a1a4. [[puMeHATh Noay4eHHbIe YMEHUS B
MPAKTUYECKUX 3a7ayax.

[Tonp3oBarbcareopemoitl ludaropanspeieHuAreoMeTpUUECKUXU MPAKTHIECKUX 3a/1a4. CTPOUTh MaTEMaTHUECKYIO MOJIENb B MPAKTHYECKUX
3a/la4ax, CaMOCTOSTEIbHO MPOBOJUTH YEPTEXK M HAXOUTh COOTBETCTBYIOIIUE ITTUHBI.

Bnagets noHATHEM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, YIJIa MEXy KacaTeJIbHOMM XOp0i, ONIMCAaHHOW 1 BIIMCAHHOW OKPYKHOCTHU TPEYroJIbHUKA U
YEeTBIPEXYToJIbHUKA, IPUMEHSTh UX CBOMCTBA MPH PEIICHUH 3a]1ay.

[IpuMeHAThIIONYyYEHHBIE3HAHNAHAIIPAKTUKE —CTPOUTHMATEMAaTHYECKEMOENN
JUISI331a4peaTbHOMKU3HUUIIPOBOUTHCOOTBETCTBYIOLIIUEBBIYUCIICHNS ¢ TPUMEHEHNEM TI0JI00MS U TPUTOHOMETPUH (TI0Ib3YSCh, I'71e HE00X0UMO,
KaJIbKYJISITOPOM).

[IpenmeTHbIe pe3yabTaThl OCBOSHHS IIPOrpaMMbl Y4eOHOTO Kypca K KOHIly 0OyueHus B 9 KJjacce.
3HaTh TPUTOHOMETPUUECKUE (PYHKIIUHN OCTPBIX YIJIOB, YMETh HAXOAUTh C X MOMOIIBIO Pa3IMYHbIE FJIEMEHTHI IPSMOYTOJIBHOTO TPEYroJbHUKA
(«perieHue NpsMOYTOJIbHBIXTPEYTOIBHUKOBY). Hax o TUTh(CIOMOIIBIOKATIBKYIATOPA)ATUHBI M YTIIbI 1711 HETaOJIMYHbBIX 3HAYCHUH.
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[Tonws3oBatbest hopMynaMu NPUBEACHNS 1 OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JIJIsl HAX0XKIEHUS] COOTHOLIEHUH MEXAY
TPUTOHOMETPUYECKUMHU BEJIMYMHAMM.

Jloka3bIBaTbTEOPEMYCHHYCOBUTEOPEMYKOCHHYCOB, TPUMEHATHUXAJISI HAXOXKICHUS pa3IMYHbIX JIEMEHTOB TPEYroJbHHUKA («pelIeHue
TPEYrOJIbHUKOBY), IPU PELIEHUU '€OMETPUUECKUX 3a1au. [[pUMeHsITh 11oJlyueHHbIE 3HAHUSI IIPU PELIEHUH TPAKTUUECKUX 3ajau.
[TprMeHATHTPUTrOHOMETPHIOB3aauaX HaHAX 03K ACHU €TI0/ I, BBIBOAUTE U BJIaI€Th TPUTOHOMETPUUECKUMU (POPMYJIaMH JUTsl IIJIOIA U
TPEyroJibHUKA, apajuieIorpaMma,poMoa, Tpaneinu, BBIBOAUTEUIIPUMEHATh(opMyTyl epona u popmyity JUIst IO N BBITYKIIOTO
YETBIPEXYTOJIbHUKA.

HNMeTtbnpencraBieHneoroMOTETUH, IPUMEHATEBIIPAKTUYECKUXCUTYaluAX. Mcrionb30BaTe TeopeMsl UeBbl 1 MeHenas npy peleHuu 3a1a4.
Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAyXOpAaMH (CEKYIIMMU) U yIile MeXAY KacaTeabHON U XOPJI0# pU pelIeHun
reOMETPHUYECKHX 3a1ad. JloKa3bIBaTh U IPUMEHSATH TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB XOPJ, O IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJapaTe
KacaTeJIbHOM.

Brnaners moHsTHEM KOOPIMHAT HA IJIOCKOCTH, paboOTaTh CypaBHEHUEM IMPSIMOIHA IJIOCKOCTH. BiiazeTs NOHATHSAMHE YIIIOBOTO KO PHUIHEHTA U
CBOOOJIHOTO YJICHA, TOHUMATbUXT€OMETPUYECKUICMBICIUCBA3bYTTIOBOIOKOA (PP HUIIMEHTACBO3pAaCTaHUEM
nyObIBAaHUEMJIMHEHHOUPYHKLINU. Y METhPEIIaTbMETOJOMKOOPAMHAT3adauH,

CBSI3aHHBIE C N1APAJIJICIIBHOCTBIO U MEPIEHAUKYIISIPHOCTBIO NIPSMBIX, IEPECEYEHUEM MIPSMBIX, HAXOKICHUEM TOUEK I1€PECEUCHUS.

BbIBOIUTE 1 BIIAZIETh YPABHEHUEM OKPYKHOCTH. MCIIOIB30BaTh METO KOOPAMHAT ISl HAXO0KICHUS IIEPECEYEHUN OKPYKHOCTEN U IIPSIMBIX.
Brnanets popmynamu paccTosiHUSI OT TOUKU A0 MPSMOH, IJIONIAIM MapajuiejorpaMmma B KOOpAUHATaX, UMETh
HNOHITHE0OOpHEHTHPOBaHHOMILIONIA 1. [ [0J1b30BaTECAMETOIOMKOOPAMHAT HA IJIOCKOCTH, IPUMEHSATH €r0 MPU PEIICHUH T€OMETPUYECKUX U
IIPaKTUYECKUX 3a1a4. [IpuMeHATs MEeTOA KOOpAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4axX.

Biramers nmonsiTHEM BEKTOpPA. YMETh CKJIAJbIBAaTh U BBIYUTATH BEKTOPBI, YMHOKATh HA YUCIIO, BIAJAETh IPABWIAMH TPEYTrOJIbHUKA U
napajuienaorpamma. Biaaaers NpakTH4ECKUMUA HHTEPIPETALMAMU BEKTOPOB. Y BEPEHHO I10JIb30BaThC KOOpAUHATAMU
BEeKTOpa.BiageTpCi0KeHNEeMUBBIUNTAHUEMBEKTOPOB, YMHOKEHUEMBEKTOPAHAYUCIIO B KOOPANHATAX.
NmetbnpencraBneHrneodasnce(HamiockocTn ). PacknaapBarbBeKTOphI odaszucy.PackiiaipBaTbBEKTOPHICHICITIOMOIIBIONPOCUPOBAHHS
UTPUTOHOMETPUUYECKUXCOOTHOIICHUN. [ [pUMEHSThII0Ty4UeHHBIE3HAaHUBIIPOCTEUIINX (PU3MUECKUX 3a7auax.

Bitagers MOHATHEM CKAJIIIPHOTO MIPOU3BEIECHUS BEKTOPOB, IOHUMATh €0 FT€OMETPUUYECKUM CMBICII U YBEPEHHO I0JIB30BATHCS €r0 BHIPAXKCHUEM B
JIEKapTOBBIX KOOpAUHATAX.3HAThAUCTPUOYTHBHOCTHCKAISIPHOTOIPOU3BEICHUSUETOCBA3h € IpoerupoBanueM. [IpuMeHsTh ckansipHoe
IIPOU3BEICHUE BEKTOPOB Il HAX0XKACHHS JIIMHUYTIIOB. PemaTereoMeTpuyeckres3aaurcrioMOLIbIOCKaIIPHOronpon3BeieHus. Mcnonb30BaTh
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB B alreOpanueckux U GU3NYEeCKUX 3a/1auax.

Buiiagers moHATUAMY IPaBUJIBHOIO MHOI'OYTOJIbHUKA, JIMHBI OKPYKHOCTH, JUIMHBI yTU OKPY>KHOCTH U PAJIMAHHON MEpPBI yIJla, BBIYUCIIATD
IJI0IAaab Kpyra u ero yactei. [lonnmars cmpic yucina wt. [IpuMeHsaTs nosydeHHbIE YMEHUS [IPU PELLICHUH
NPaKTUYECKUX33/1a4.3HATbUCTOPHUECKUECBEICHUS00U3MEPEHUUNTMHBIOKPY>KHOCTH U TUIOIIAN KpyTa.

HmeTs npejcTaBiieHne o Mpeodpa3o0BaHNH INIOCKOCTH, O IBHKEHUSAX. HaxoauTh ocu, LEHTpbl CUMMETPUU (UTYpP, LIEHTPBI TOBOPOTA, HAXOJUTh
KOMITO3UITUH MPOCTEHIINX MpeoOpa3oBaHuii. [IpuMEHSTh ABMKEHUS MIIOCKOCTH IPU PEIICHUU T€OMETPUYECKHX 3a/1a4.
[TpMEHATBIIONYYEHHBIC3HAHUAHAIPAKTUKE —CTPOUTBMAaTEMaTHYECKHUEMOAEIIN
JUIs3a1a49peaTbHOMKU3HUUTIPOBOIUTHCOOTBETCTBYIOIIMEBBIYUCIICHUS C IPUMEHEHUEM MOA00HS U TPUTOHOMETPUUECKUX (DYHKIHIHA (TI0IB3YSACh, I/1e
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7 KJIACC
Ha3anuepasnena Komnuectso OcHoBHOEcoOEpKaHNE OCHOBHBIEBUIBIIEATEIIBHOCTH
(Temsl) Kypca 4acoB 00yJaromuXxcst
Hauvana reometpuu. 14 M cTopusiBOBHUKHOBEHUS U 3HAKOMUTBHCS C UCTOPHEH pa3BUTHUS

[Ipocreimme
reOMEeTPUYECKUEPUTYPhI
nuxcpoiictea.M3zmepenue
F€OMETPUYECKUX BETUNUNH

[Pa3BUTHS TEOMETPUHU.
Hauanbabsienonstusireomerpun. Touka,
rnpsiMasi, OTPE30K, JIy4.

[TonsTHeoOaKcuoOMe, TeopeMe,
ITOKA3aTeNIbCTBE,0NIPEACIICHUN,

CBOICTBE, IPU3HAKE.
B3anMHOEpacnonoKeHUETOUEeK Ha

npssMoii. M3mepenue 1uimHel oTpe3ka,
[pacCTOSTHUE MEXK]1y TOUKaMHU.
[TonyrockocTs U yroi. Buzsl
yri10B.MI3MepeHNEBETMUMHYTIIOB.
BeprukanbHble U CMEKHBIE YIJIbI.
[TapaynenbHbIe
WIIEPIEHAUKYISIpHBIENpsAMbIe. buccekTpuca
yria.

JIomanas. BuapliomaHbiX. JJIMHA TOMaHOMM.
MHOTrOyTrOJIbHUKH.
[lepuMETPMHOTOYrOJIbHUKA.

reOMEeTPUN, IPUMEHEHUEMI€OMETPUH B
[peaTbHOU KU3HU.
DopMyIMPOBATHOCHOBHBICTIOHATHS, ONIPEJIEICHUS U
AKCHOMBI.

Pacrio3zHaBaTh U3y4eHHBIE
reoMeTpUYECKUeUTyphL,ONpPeaeaTbUX B3aUMHOE
[PacroI0KEHHUE, BHIIOJIHATH YEPTEK MO YCIOBUIO
3a/1a4H.

N3MepAThIMHENHBICUYTIIOBBIE BETUYMHBI
rEOMETPUUYECKUX

MITPAKTUYECKUX O0BEKTOB.
OnpenensaTb«HariIa3»pa3MepblpeaIbHbIX 00BEKTOB,
MPOBOAUTH IPyOYIO OLIEHKY UX pa3MepOB.
Pemarb3agaunHaBbIYUCIIEHUEUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Pemarh 3a1a4i Ha B3aMHOE
pacnosioxeHuereomerpuueckuxuryp. Iposoauts
KJ1acCU(UKALIUIO YTIIOB,
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[IOHATHEOBBITYKIIBIX
MHEBBITYKJIBIXMHOTOyTOJIbHUKAX.
MHCTpYMEHTBIIM3MEPEHU I U
MOCTPOEHUM

BBIYUCIIATH TUHESHHEIC B YIJIOBBIC
BCJ'II/ILII/IHBI,HpOBOI[I/ITBHCO6XOI[I/IMBIG
MOKa3aTCIIbHBIC PACCYKICHUA.

BbIYUCIISTH IEPUMETPBI TPOCTEHIIMXPUTYD, TOMAHBIX.

Pa3nuyaThBBINYKIBIEMHEBBITYKIIBIC
MHOTOYT'OJIbHUKH, PaBHbBIE (PUTYPBHI.
[ [pOBOAUTHIIPOCTENILIMETOCTPOCHHUS
MU3MEPEHUS CIOMOILIBIOMHCTPYMEHTOB

TpeyronbHUKH

13

MenuaHa,0MCCEKTPHCauBBICOTA
TPEYroJbHUKA.

PaBeHcTBO TpeyrosnbHUKOB. IlepBblii n
BTOPOW NPU3HAKN PAaBEHCTBA
TpeyrojibHUKOB. PaBHOOEipeHHbIE
TPEYroJIbHUKHU U UX cBOMCTBA. [Ipu3Hak
[PaBHOOEIPEHHOTOTPEYTOJIbHUKA.
Tpernii npu3HaK paBeHCTBA
TPEYrOJILHUKOB.
DUrypricoCeBONCUMMETPHUEN.

I IpuMeppicUMMETPUHI
BOKPYKarOLIEMMHUPE

Pacrio3HaBaTh mapbl paBHBIX
TPEYroJbHUKOBHATOTOBBIXYEPTEIKAX U HA
KJIeT4aToi Oymare (C yka3aHHeM MPU3HAKOB).
OnpenensThapblpaBHBIXTPEYTOJIHHUKOB B
rEOMETPHUECKUX KOHPHUTYpAIHUIX

(c yKazaHueM IPU3HAKOB).
BbIBOAUTHCIEICTBUSI(PABEHCTB
COOTBETCTBYIOILIUX 3JIEMEHTOB) U3

[PaBEHCTBA TPEYTOJILHUKOB.
VIcTiop30BaThIIPU3HAKUPABEHCTBA
TPEYroJbHUKOB B PEILICHUH T'€OMETPHUECKUX
3ajad.

DopmMynupoBaTh ONpeAeICHHs
OUCCEKTPUCHI, BEICOTHI,METUAHBI TPEYTOJIbHUKA;

CCPCANHHOTO
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NEePIEHINKYIIAPa OTpe3Ka; IepuMeTpa
TPEyroJbHUKA,0CUCUMMETpUunurypsl. Pacnoznasatsb
(UTYpHI C OCEBOI CUMMETPHUEH.
Pa3nuaTbIOHATUACBONCTBANIIPU3HAKA,
(bopMyIMPOBATH COOTBETCTBYIOLIHE JTOTMUECKHUE
YTBEPXKACHHUSL.

J{0Ka3pIBaTbUIIPUMEHATHCBOMCTBA U

MPU3HAKY PAaBHOOEPEHHOIO TPEYroJIbHUKA

B PEIICHUU TEOMETPUYECKHX 3a/1a4.
CTpOUTbUEPTEKHU, pELIaTh3a]auu C

MOMOIIIBIO0 HAXOXKICHUS PaBHBIX

TPEyroJIbHUKOB.

Vcrionp30BaThI(PPOBBIEPECYPCHI
IUIAIIOCTPOCHUMHMUCCIIEIOBAaHUSICBONCTB U3y4aeMbIX
(buryp u KoHGUTypaIuii

[TapannensHocTh.CymMMa
YIJI0B MHOTOYTOJIbHUKA

14

[TapamienbHOCTBIIPSAMBIX.

CBolicTBa M PU3HAKU

mapalJICJIbHBIX IMPAMBIX.

CymMa yriioB TpeyroyibHUKa. BHeIHue yrisl
rpeyrojabHuka. CymMma BHYTPEHHHX YIJIOB
MHOT'OYI'OJIbHUKaWBHEITHUX YTJIOB
BBIITYKJIOTO MHOT'OYT'OJIbHUKA

q)OpMy.]'H/IpOBaTI)HOHFITI/IGHapaJ'IJICJ'II)HBIX MMpsAMBIX,
HAXOJUTh MPAKTUYECKHE TPUMEPBIL.

3HAKOMUTbHCS C UCTOPHEN pa3BUTHUS
reOMEeTPUU,IATHIMIIOCTYyTaTOMEBKIIN 12, 3HAUCHUEM
padot JlobGaueBckoro.

M3y4ath CBOICTBA YTIIOB, 00pa30BaHHBIX
MPUIICPECCUCHUUTIAPATIIICIIBHBIXITPAMBIX
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CEKYILECH.

[IpoBoauTH TOKA3aTEIBbCTBA
[apaJuIeIbHOCTUABYXIIPSAMBIX
CIIOMOIIBIOYTJIOB,00pa30BaHHbIX
[IPUIIEPECECUCHUUITUXIIPSAMBIXTPETHEN IIPSIMOHN.
Pa3inyars CBOMCTBA U IPU3HAKH MapaJICIbHBIX
MIPSAMBIX, IPUMEHATDH UX IIPU PELICHUU
rEOMETPUUYECKUX 3a1ad.
BBIYUCIISTECYMMYYIJIOBTPEYTOJIbHUKA, CYMMY
BHYTPEHHUX YIJI0OB MHOI'OYTOJIBHUKA W BHEILTHUX
YTJIOB BBIITYKJIOTO MHOT'OYTI'OJIBHUKA.

HaxoauTh YuClioBblE U OYKBEHHBIE
3HAYCHUSYTJIOBBI€OMETPUUYECKUX

33/1a4aX CUCII0JIb30BAHUEMTEOPEM O CYMME
YTJIOB TPEYTOJIbHUKA

MMHOTOYT'OJIbHUKA.

[ [puMEHATHIOTyYEHHBIE3HAHUS
[IPUPEILICHUUTI€OMETPUIECKUX3a1a4

[IpsimoyromnbHbIE
TPEYrOJIbHUKH

[Ipu3Haky paBeHCTBA

MPSIMOYTOJIbHBIXTPEYTOJIbHUKOB.

[TeprieHIUKYIISIp ¥ HAKJIOHHAS.
CBOICTBO MeIHAHBI
MPSMOYTOJIBHOTOTPEYTOJIbHUKA,

/Ioxa3pIBaTbIIPU3HAKMPABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. ONpenensiTs
Mapbl paBHBIX MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB
HaKJIeT4aTOMOyMarenBreoMeTpu4eckux
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IIPOBEACHHON K TUIIOTEHY3€.
[ IpsiMOYTOTIBHBIATPEYT OJIbHUK
cyrnomB30°

KOH(pUTYpalHax(CyKa3aHUEMITPU3HAKOB).
lcrnionb30BaTh NPU3HAKU PAaBEHCTBA
[IPSIMOYTOJIbHBIXTPEYTOJIbHUKOB, HEPABEHCTBO O
HaKJIOHHOMN

MIIEPIICHIUKYJIIPEBPEILICHUN T€OMETPUUYECKUX 3a/1a4.
/Toxa3pIBaTbCBOMCTBOMEAAHBI
[PSIMOYTOJIBHOIOTPEYT OJIbHUKA,

MIPOBE/IEHHON K TMIIOTEHY3E,

11 COOTBETCTBYIOIIUI IIPU3HAK;
CBOMCTBAUMPU3HAKUIIPSIMOYTOJIBHOTO
TpeyrojbHuKa ¢ yriom B 30°.

[ TprMeHATHIOTYYeHHbIC3HAHUS

[IpU PELICHUN T€OMETPUUYECKUX 3a/1a4.
PeraTp3agaunHanpuMEeHEHUECBONCTB
[PSIMOYTOJIBHOTO TPEYTOJIbHUKA.
1crosb30BaThIIONyYEHHbIE3a1auU IPU
[peIIEHNHU IPAaKTUYECKUX3aaau

I'eomerprueckue
HEPaBEHCTBa

COOTHOIICHUAMEXAYCTOPOHAMHU U
yTJIaMU TpeyrojbHHKA.

HepasencTBo TpeyronpHuka. HepaBeHCTBO 0

JJIMHE ToOMaHoW. HepaBeHCTBO Mexy
MEePICHANKYIIPOMUHAKIOHHOM.
PaccTossHHEOTTOUKUAOTIPAMON

BbIBOAUTH MPOCTENIINE TEOMETPUUYECKHUE
HEpPaBEHCTBA,IOHUMATHUXIIPAKTHUECKUX CMBICIL.
Hcnonp30BaTh TOKa3aHHBIE
rEOMETPUYECKUEHEPABEHCTBA,

CHUMMETPUIO B PEIIEHUH 3a7a4
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OKpyXHOCTb. 14 OKpYy’KHOCTb,XOpABIUANAMETPBI, UX DOpMyJIMPOBATH OIIPENCICHNUS
I'eomerpryeckuemecra cBOlcTBA. B3aumHOe pacnonoxenue OKPYKHOCTH,XOPJIbL, IMaMETPan KacaTeIbHON K
touek. [locTpoenus OKPY>KHOCTH OKPYKHOCTH.
CIIOMOIBIOLUPKYJIS U unpsmoi.KacarenpHasucekymas K 3y4aTbUXCBOMCTBA,IPU3HAKH, IOCTPOCHUE
JIMHEUKHU OKPY’KHOCTH. YEPTEIKEH.
OKpy’>KHOCTb, BIIUCAHHAS B yTOJl. VccnenoBaTh, B TOM YHCIIE UCTIONB3YS LIU(PPOBBIE
[loHATHEOrEOMETPUUECKOMMECTE TOUEK. [pECYpPCBL: OKPY>KHOCTb,
[ IpMepbl reOMETPUYECKUX MECT TOUYEK Ha  [BIIMCAHHYIOBYIOJI;LICHTPOKPYKHOCTH,
[JIOCKOCTH. BIIMCAaHHOMBYI0JI;paBEHCTBOOTPE3KOB KACATENIbHBIX.
OnucanHast OKpYKHOCTb OB1a1eBaTBIIOHATHEMOIIMCAHHON OKPY>KHOCTH
TPEYroJIbHUKA, €€ LICHTP. TPEyroJIbHUKA.
MeToareoMeTpUYECKUXMECT TOUEK DopMmynMpoBaThITANbI3aJad Ha
[P pELICHUN T€OMETPUUYECKUX 3a/1a4. OCTpOEHUE (IIOCTPOEHUE,
(O60CHOBaHUANPOCTEHIINX TOKa3aTeabCTBO, UCCIIE0BAHUE), IPOBOAUTH
[MOCTPOECHU,ATaNbI3aaun 3aJjauu Ha IOCTPOEHHE,
HAIlOCTPOCHHUS, pEIlIEHNEe3a1ad Ha OCYILIECTBIIATHOCHOBHBIETIOCTPOEHUS
[MOCTPOEHUE LIUPKYJIEM LIUPKYJIEM U JINHEUKOM.
MIINHENKON 3HAKOMUTBHCS C UCTOPUEN pa3BUTHUSA
reOMEeTPUU,KJIACCUYECKMMU3adauaMu O
[IOCTPOECHUHU
[ToBTOpEeHMEe,00600111€HNE, 4 [ToBTOpEeHNE U 006001IEHNE Permarb3agauu, WILTIOCTPUPYIOIIUECBS3U MEKTY
CHUCTEMAaTH3alMsl 3HAaHUU OCHOBHBIXITOHSTUMHMETOI0B Kypca 7 [pa3IMYHBIMM TEMaMU Kypca
KJjlacca
OBIIEE KOJIMYECTBO 68
YACOBIIOITPOT'PAMME
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8 KJIACC
HazBanuepaznena KommgectBo OcHoBHOecOEpKaHNE OCHOBHBIEBUIBIIEATEIIBHOCTH
(Tembl) Kypca 4acoB 00yJaroIUXCs
YeTbIpexXyroJbHUKU 12 [Tapamienorpamm,erolnpusHaky U 300pakaTh U HAXOUTh HA YepPTEkKax

cBoiicTBa. [IpsMoyroibHUK, pOMO,
KBaJIpaT, X PU3HAKU U CBOMCTBA.
CpenHsis TuHUS TPEYroJIbHUKA.
Tpanenus.

PaBHOOeIpeHHAsI TpATIEINS, € CBOICTBA U
MPU3HAKU.

[IpsiMoyronbHasTpanenus.
CpeaHssUIMHUATpaNe N,
Teopema®areca. Teopema
OTPONOPIMOHANBHBIXOTpE3KaX. LlenTp macc
TPEYrOJIbHUKA.
[leHTpaIbHO-CUMMETPUUHBIE (PUTYPBI

YETHIPEXYTOJIbHUKUPA3HBIXBUJOBUUX 3JIEMEHTBHI.
DOopMyJIMPOBATH ONIPEAEICHHUS ITApALIEIOrpaMMa,
MPSAMOYTOJIbHUKA,

pomOa,KBaparTa, Tparneuun,paBHOOOKON Tpareuu,
MPSMOYTOJIBHOW Tpaneuu.
/loKka3bpIBaTbUHUCIIONB30BaTh
[pUpPEIICHUN3a0aulIPU3HAKUACBOUCTBA
napajuiesorpaMma, IpsiMoyroJibHUKa, poMoa,
KBaJpaTa, Tpaneluuu, paBHOOOKOH! Tparienuu,
MPSAMOYTOJIBHOW Tpaneuu.
/loKka3pIBaTbMUCIIONB30BATh
npupeleHnn3agadreopemsidaneca u o
[IPONOPLINOHANIBHBIX OTPE3KaX.
DopMyIIUPOBATHU0KA3BIBATHCBONCTBA TOUKHU
repecedeHmst MeIuaH
TPEYroJIbHUKA;[0JIy4aThIIPEICTABICHUS O METOIE
Macc, O CBSI3U C (PU3HKOM.
DOopMyIHPOBATHOIIPEICTICHHE
M0Ka3bIBaTbCBONCTBALIEHTPAJIbHO- CUMMETPUYHBIX

buryp.
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Pemiate 331241 ¢ UCIIOIB30BaHUEM
CBOMCTBHIIPU3HAKOBIIApAIJIETIOrpaMMa.
[TpoBOIUTH JesieHNE OTPE3Ka Ha PaBHBIE YACTH C
MOMOIIBIO UPKYJIS U JINHEHUKH.
crionp30BaThIU(pPOBBIEPECYPCHI
IUISTICCIIEJOBAaHUSCBOUCTBU3YYAaEMbIX (QUTYDP U
KOH(HUTyparmii

IToxoOue

15

[TooOueTpeyroabHUKOB, KOIPPHUITHESHT
nogoous. [Ipuznaku nmompoous
TPEYTOJIbHUKOB.

[TpumeHeHnenoo0us
MPUPEIICHUUITPAKTUIECKUX 3a]1a4.
BBeneHre NOHATHS PEOOpa3OBaAHHS
moxoous

MI10100HBIX PUTYD

HaxonuTeoJ00HbIETPEYTOJIbHUKH
HArOTOBBIXYEPTEkKAX,yKa3bIBaTh
COOTBETCTBYIOLMEIIPU3HAKUTIONOOUSL.
OnpeaensTsh napsl MOA0OHBIX TPEYTOJIHHUKOB
B T€OMETPUUYECKUX KOH(PUTYypaIHX.

Pemarh 3a1a4u Ha 110100HbBIE TPEYTOJBHUKHU C
[OMOILBIO CAMOCTOSTEIIbHOTOIIOCTPOCHUS
YEePTEKEH NHAXO0XKICHHUSIIOT00HBIXTPEYTOJIbHUKOB,
C YKa3aHUEM MPU3HAKOB MO00US.
[IpoBOINTHI0KA3aTENBCTBA
CHCII0JIb30BaHUEMITPU3HAKOBIIOI00MSL.
[TprMeHATHIIOTYYeHHBIC3HAHHS TIPH
[PELLICHUH T€OMETPUUECKUX U

MPaKTUYECKHX 3a/1a4.

3HaKOMUTbHCSA C TOHATUAMU
MpeoOpa30BaHUATIONO0MINION00HBIX GUTYD
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[Tnomans 14 [Tonstue nuowmanu. CBolicTBa DOopMyJIMPOBATECBOUCTBAIUIONIAAN, BBIACHITH UX
M10IaJieireoOMeTpUYECKUXPUTYP. HarJIsAHbIA CMBICIL.
[Ipocreiimmedopmyb BbIBOAUTD (hOpMYIIBI TUIOMIAAN
TUIATUIOIIA U TPEYT OJIbHUKA, napaiesorpaMMa, TpeyroibHUKa,
napasiienorpaMma, pomoa Tpanenuy u3 GopMyJIbl IUIOIMIAAN
utpanenuu. [ Inomanumnogo0HbIX Guryp MPSIMOYTOJIbHUKA (KBaapaTa).
Haxoauth miomaayn Guryp,
M300paKeHHBIXHAKIeTYaTOHOyMare,
MCII0JIb30BaTh Pa30MEHUE HA YaCTH
U JIOCTPOCHHUE.
HaxoauTteIuiomaanmno1o0HsIXpuryp. Beraucnars
TUIOINAAM Pa3IMYHBIX MHOTOYTOJIbHBIX (DUTYD.
PerraTp3agaunHamIonab
CIPAaKTUYECKUMCOJIEPIKaHUEM
Teopemalludaropa 10 Teopemalludaropa.llpumenenue 3HakoMuThcscucTopueniteopemsl [lugaropa.

HHAYAJIATPUTOHOMETPUHN

reopembll ludaropanpuperienuu
MPaKTUYECKUX 3a/1au.

[ IponopOHaIBEHBIEOTPE3KH
BIIPSIMOYT OJIbHOMTPEYT OJIbHUKE.
CHHYyC, KOCUHYC, TAHT€HC
MKOTAaHI€HCOCTPOroyria
[PSIMOYTOJIBHOTOTPEYT OJIbHUKA.
TpuronomeTpruyeckueyHKIUH YIIIOB
B 30°, 45° 1 60°

Jloka3biBaTh Teopemy IIudaropa.
/{0Ka3bIBaTbCOOTHOIIEHUSAMEK LY
[IPONOPLUOHAIBHBIMUA OTPE3KAMU B
[PSIMOYTOJIBHOM TPEYTOJIbHUKE U
[IPUMEHSATDH UX IIPU PELICHUU
FEOMETPUYECKHX 3a/1a4.
PelaTb3agaunHapUMEHEHUETEOPEMBI
[Tugaropa,BTOMUYHCIIECTPAKTUYECKUM
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COJICpYKAaHHUEM.
OnpenensaTb OCHOBHBIC
TPUTOHOMETpHYECKHEe)YHKIIUUYTIIA C

[TOMOII[BIO TIPSIMOYTOJILHOTO TPEYTOJIbHUKA,
COCTaBIISITh TAOIHITY
3HAYCHUHUTPUTOHOMETPUICCKUX DYHKIIUN 1151
OCHOBHBIX YI‘J'IOB.

[TpUMEHSATHIIOTYYCHHBIC3HAHHS
MYMEHUAIPUPELICHUUIIPAKTUYECKUX 3a/1a4.
3HAKOMUTBCICUCTOPUEHPA3BUTHS TPUTOHOMETPUHN

VY IIIBINYETBIPEX YT OJIBHUKH,
CBA3aHHBIC C OKPYKHOCTBIO

13

BrivicaHHbIEUIIEHTPAJIbHBIEYTJIbI, YOI
MEXy KacaTeJIbHON

MXOPAOH. YTIIBIMEKYyXOpJaMH 1
CEKYILLIMHU.

BrivcanHble U ONMCAHHBIE
YETBIPEXYroJbHUKHN.CBOMCTBA 1
MPU3HAKH BIIUCAHHOTO
YETBIPEX YT OJIBHUKA.

B3anMHOe pacnonoxeHue IByX
okpyxHOcTell. Kacanne okpyxHOCTEN.
OO011e KacaTeIbHBIEKIBYMOKPYKHOCTSIM

DopMyTupPOBATHOCHOBHBICOTIPEACTICHHS,
CBSI3aHHBIECYTJIAMUBKPYT€(BIMCAHHBIH YOI,
LEHTPaJIbHBINA yro).

HaxoquTh BIMCAHHBIC YTIIbI, OTIUPAIOLIHECS
HAOHYAYTY, BEIYHCIIATH
YTJIBICTIOMOIIBIOTEOPEMBIOBITUCAHHBIX YIJIaX,
TEOPEMBI O BIIICAHHOM YETHIPEXYTOJIbHUKE,
TEOpPEeMBbI

OLIEHTPAIILHOMYTJIE.
lccnenoBaTh,BTOMUUCIIECIIOMOIIBIO IIU(PPOBBIX
[PECypCOB, BIIMCAHHBIE

M ONTMCAHHBIE YEThIPEX YT OJIbHUKH,

BI)IBOI[I/ITI)I/IXCBOﬁCTB&HHpH?;H&KH.
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1cr101630BaTb3THCBONCTBANIIPU3HAKY IIPU
peLIeHUY 3a1a4

[ToBTOpEeHME,000011ICHNE, 4 [ToBTOpEHNE OCHOBHBIX MOHSATHI Perarb3a1auu, WILTIOCTPUPYIOIIHUECBI3U MEXKTY
CUCTEMATU3ALUA 3HAHUN MMETOJIOBKYPCOB7H8KIIACCOB, Pa3IMYHBIME TEMaMH Kypca
000011IeHNE 3HAHUIA
OBIIEE KOJIMYECTBO 68
YACOBIIOITPOT'PAMME
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9 KJIACC
HasBanuepaznena KonnuectBo OcHOBHOECOIEpKAHUE OCHOBHBIEBUBIAEATEIBHOCTH
(Tembl) Kypca 4acoB 00yJaroIUXCs
PemennerpeyroapsHuKOB 16 CuHyc, KOCUHYC, TaHT€HC yrIioB oT 0 10 @opMyIMpPOBATH OIIPENEICHUS

180°. OcHoBHOE
TPUTOHOMETPUUECKOETOXAECTBO.
DOopMyIIBITPUBEICHMSL.
PemennerpeyronbHuKoB. Teopema
KOCHHYCOB ¥ TEOPEMA CUHYCOB.
PemreHne npakTMYeCcKUX 3a1a4c
VICII0JIb30BAHUEM TEOPEMBI
KOCHHYCOBUTEOPEMBICHHYCOB.
TpuronomerpuueckuedopmMyIbl st
MJIOLIaId TPEYTOJIbHUKA,
rapajuieIorpaMma.

Dopmyial epona.@opmyiia miomagu
BBIITYKJIOTO YETBIPEXyTOJIbHUKA

TPUTOHOMETPUICCKUX QD YHKIIMUTYIIBIX U
MPSIMBIX YTJIOB.

CocTtaBnarh TabIUIly 3HAUCHUHN
TPUTOHOMETPUYECKUX QYHKITUN

JUtst ocHOBHBIX yriioB oT 0 0 180°. BeiBoauTh
COOTHOUIEHUS MEXKITY
TPUTOHOMETPHUYECKUMU(PYHKIHUAMU. BHIBOIUTH
npocreimue GopmMyIbl IPUBEACHUS U3
TF€OMETPUUYECKHUX COOOPAKEHUH.
BBIBOIUTETEOPEMYKOCUHYCOBUTEOPEMY CHUHYCOB (C
paanycoM OMMCaHHOUN OKPYKHOCTH).
Pemare3agaunmnoreomerpun
CHUCITI0JIb30BAaHUETEOPEMKOCHHYCOB
HCHUHYCOB,HaXOIUTHPAANYCOMTUCAHHOMN
OKPYXHOCTH.

Pemate nmpaktuueckue 3agauu,
CBOJSIIIUECAKHAX 0K ACHUIOPA3TNYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.
BBIBOIUTHETPUTOHOMETPUYECKHE
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(bOopMYIBLIIATIIONAAUTPEYTOJTbHUKA,
napajuienorpamma, popmyny I'epona, popmyny
IUIOLIA/IN BBIIYKJIOTO YEThIPEXYrOJIbHUKA.
Pemate 3a1aum ¢ uCnoyib30BaHUEM
M3Y4YEHHBIXTEOPEMUCOOTHOLLIEHUH.
Pematenpaktuueckuesagauu
HaHaXO0X/ICHUEIUIONAIUCIPUMEHEHUEM JaHHbBIX

hopmyn

[TogoOueTpeyroasHUKOB 10 XOopABIUIIOOOHBIETPEYTOJILHUKY B Jloka3pIBaTh TEOPEMBI O MPOU3BEICHUHN
OKpykHOCTH. Teopema OTPE3KOBXOP/1, TEOPEMBIOITPOU3BEACHUN OTPE3KOB
OIPOU3BEACHUNOTPE3KOBXOP/, TEOPEMBI CEKYILHX, TEOPEMY O KBaJpaTe KacaTelbHOM,
0 MPOU3BEACHUMN OTPE3KOB CEKYIIHX, TeopeMbl UeBbl 1 MeHenas. MccnenoBaTh, B TOM
reopeMa YHCIIE C IIOMOIIBI0 IU(DPOBBIX PECYPCOB,
0 KBaJIpaTe KacaTeJbHOM. u3y4aeMble KOH(UTYpaluu.
[I[pumeHeHnenpupenieHuy reomeTpuyeckux | [IpuMeHsaTh TaHHBIE TEOPEMBI
3aad. MPUPELICHUUTEOMETPUUECKUX 3a/1a4.
TeopembrUeBpiMenenas. [lonstue o 3HaAKOMUTBHCSICIIOHSITHEMOTOMOTETHUH, C €r0
TOMOTETHHU IIPUMEHEHHUEM, B TOM YHUCIIE

BIPAKTUYECKUXCUTYAITUSAX
Merton koopauHaT 9 'Y paBHEHUETPSIMONHAIIOCKOCTH. OcBanBaTHIIOHATUETIPSMOYTOJIBHOM CUCTEMBI

Yraooiiko3dduiueHt u
CBOOOTHBIN WJIEH, UX

KOOpAUHAT, ACKAPTOBLIX KOOPAWHAT TOYKH.
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FEOMETPUYECKUICMBICIL.
[TapamienbHOCTD

MIIEPIICHIUKYIIIPHOCTBIIPSMBIX (depe3
yri1oBo# ko3 duieHT). YpaBHeHHE

OKPY>KHOCTH.
HaxoxnenuenepeceyeHuii
OKPY>KHOCTEHN U MPAMBIX

B KoopauHaTax. @opmyna
paCCTOHHI/IﬂOTTO‘-IKI/II[OHpﬂMOf/'I.

[ nomaapnapanienorpaMma B
KOOpI{I/IHaTaX, IIOHATHUC
000pPUEHTUPOBAHHOMILIIOIIATH.
[[puMeHeHneMeToJakKoOpIHAT
BIPAKTUYECKU-OPUEHTUPOBAHHBIX
FEOMETPUUYECKHX 3a/1auax

BbIBOIUTEYpaBHEHUAIPSMON B
KOOpJUHATAaX, yPABHCHUE

OKPY>KHOCTH.

BreinenarsnonHeliikBaapar

JUISTHAX 0K ICHUSLIEHTPAaupagnyca OKpyKHOCTH 110
€€ YPaBHECHHUIO.
HaxoauTbTouKunepeceyeHUANpIMbIX U
OKPYXKHOCTEH B MPAMOYTOJIHOM cUCTEME
KOOp/JUHAT.

Pematp 3a1aun Ha HaXOXKAECHHUE PACCTOSIHUS
OT TOYKH JI0 IPSIMOK. BeiBotuTh popmyiry
IUIOLIAIA NTapaJUIeIOrPaMMaBKOOPANHATAX,
3HAKOMUTHCS C TIOHATUEM OPUEHTHUPOBAHHOU
IUIOLIAIH.

[TpyuMeHSITbMETOAKOOPAUHAT

B IIPAKTUYECKU-OPUEHTUPOBAHHBIX
reoMeTpUYeCcKrX3aadax,ucciaeoBaTh
IIPWJIOKEHUS METO1a KOOPANHAT
BBBIYHMCIIUTEIbHONMATEMATHUKE U
uHpOpMaTUKe.

Ucnonb3oBath U@ poBbIe peCypCh s
IIOCTPOEHHUSI U UCCIIEJOBAHUI.
3HAKOMUTHCICUCTOPUENHPA3BUTHUS
reOMETPUH, UCTOPUEN METO/1a KOOPAUHAT
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Bexropsl

12

BexropbiHariockocTu. CliosxeHue u
BBIUUTAHUE BEKTOPOB — IIPABUIIA
TpeyroJibHUKaumapaieaorpamma.
YMHOXKEHHE BEKTOPa Ha YUCIIO.
KoopaunatsiBekTopa.CrioxxeHue u
BBIUUTAHUE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHUCIIO

B KOOPIMHATAaX.

[TpuMeHeHneBEKTOPOBB(U3NKE, IIEHTP Macc.

[TonsTreo6a3uce(HAIIIOCKOCTH).
PaznoxxeHnst BEKTOPOB 110 0a3ucy.
CkansipHO€ ITpOU3BEICHUE
BEKTOPOB,ICOMETPUIECCKHICMBICI U
BBIP2KEHUE B JIEKAPTOBBIX KOOPAUHATAX.
JIucTprOyTUBHOCTD CKAJIIPHOTO
MPOU3BEACHUS.
CransipHOETIPOU3BEICHUE U
MpOEIMPOBAHNUE.

[ IprMeHEeHnECKAISIPHOTO
MIPOU3BEICHNS] BEKTOPOB

7T HAXOKJICHUS JUTHH U YTJIOB.
PeriennereoMeTpuyeckux3aay C
MOMOIIIBIO CKAISIPHOTO TIPOU3BEACHUS

BBOIuTH BEKTOpHI KaK HalpaBiICHHbIE
OTPE3KH,UCCIEA0BATBI€OMETPUYECKUM
(mepemernienre) v GU3NIECKUA (CUITA) CMBICITBI
BEKTOPOB.

3HaTh ONPEJEIICHUS CYMMBI U Pa3HOCTH
BEKTOPOB,YMHOKEHHUSIBEKTOPAHAYKCIIO,
HCCIJIEI0BATh F€OMETPUUECKUN
U(U3UUECKUNCMBICIATUXOTIEPALIHIA.
Pematereomerprueckuesagadm ¢
HCII0JIb30BAHUEM BEKTOPOB.
HcenenoBarbCBA3bBEKTOPOB

C IOHATHUSIMU PAaBHOACHCTBYIOLIEH CHUII
MPaBHOBECUSACUII,IIPUMEHSATHBEKTOPHI K
MPOCTEUIINM 3a7]a4aM MEXaHUKHU

U CTaTUKHU.

PackiaapiBaTh BEKTOD IO IBYM
HEKOJUTMHEAPHBIM BEKTOpaM,
pacKIabIBaTbBEKTOPHICHIICIIOMOIIBIO
MIPOELUPOBAHUAUTPUTOHOMETPUUECKUX
COOTHOLLIEHUH.
OnpenensaTbcKalIpHOETIPOU3BEICHUE BEKTOPOB
reOMETPUUYECKU

U B KOOpAMHATAX, TOKA3bIBaTh
PaBHOCHIIBHOCTHOIIPEIETICHUI
UAUCTPUOYTUBHOCTHCKAJIIPHOTO MTPOU3BEICHHUSI.
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BrruncnasTeCyMMy,pa3HOCTBUCKAISIPHOE
IIPOM3BEICHNE BEKTOPOB B KOOPIMHATAX.
[TpuMeHsTbCKAIAPHOETIPOU3BEACHUE IS
HaXO0XKJCHUS JJIUH U YIJIOB.

HccrnenoBaTh CBS3b CKaJIApHOTO ITPOU3BCACHUA U

OpPTOTOHAIBHOTO
POCIIMPOBAHUS, IPUMECHATHB3a/1a4aX.
Pemratereomerpuueckuesaiauu
CIIOMOIIBIOCKAISIPHOTOIIPOU3BEICHUs. PemmaTh
3aJ]auu Ha IPAKTUYECKOE PUMCHEHUE
CKaJISIPHOTO TIPUJIOKEHHUS B (PU3UKE
(BeIunCIIEHHE PAOOTHI

B MEXaHHKE)

JUTMHAOKPYKHOCTH U
iouiaib Kpyra

[IpaBUITEHBIEMHOTOYT OJIbHUKH,
BBIYMCIICHHE UX JIEMEHTOB.
UucnonuamnHaokpyxHoctu. [{nuHa

TyTH OKPY>KHOCTH.

Panuannasmepayrna.
[1nomaabKpyranero3ieMeHToB (CeKTopa u
CErMEHTA).

BrranciiennenepumMeTrpon
MIUIonaaeipuryp,BKIIOYAIONIINX YIEMEHTHI

Kpyra

®opmMynupoBaTh OnpeaeIeHue
NPaBUIHLHBIXMHOTOYTOJIEHUKOB,HAXOAUTh MX
JJIEMEHTHI.

[Tonb30BaThCs MOHATUEM JUIMHBI
OKPYXHOCTH,BBEJICHHBIMCIIOMOLIBIO
MPaBWJIbHBIX MHOTOYT'OJIbHUKOB, OIIPENEIATh
YUCIIO T, ATUHY TyTH

upaJuaHHyIOMepyyria.
[TpoBoauTHIIEPEXOIOTPAIUAHHONMEDHI YTIIa K
rpagyCHON ¥ HA0OOPOT.

OnpenensTs iIomaab Kpyra.
BeiBoiuthhopMyIbl(BrpaaycHOM
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U paJuaHHON Mepe) AJIs AJIMH AYT, IUIoIIa e
CEKTOPOB U CEIMEHTOB.
BBIUuCIATHIUIOMAANCIOKHBIX PUTYD,
BKJIIOYAOIUX 3JIEMEHTbI OKPYKHOCTH (Kpyra).
HaxoauTeIuiomaaupasnnaabxuryp B
3ajjayax peasbHOH KU3HU

Z[BI/I)KGHI/ISIHJ'IOCKOCTI/I

LlenTpanpHas CUMMETPHUSL.
LleHTpabHO-CUMMETPUYHBIE

¢durypsl. IloBopot. Oceas
cumMeTpusi. Purypsl,
CUMMETPUYHBICOTHOCUTEIIEHO
HEKOTOPOU OCH.

[TapannensHbiii iepenoc. [loustue
NIBUYKEHHUSL U €TO0
cBoiicTBa.PaBencTBOdUTYD.
[IposiBnEeHUsICHMMETPUH

BIIPUPOJIE, KUBOIIUCH,CKYIIBIITYPE,
APXUTEKTYpE.

Kommo3uiuu 1BrxeHu (mpocreiiime
npumepsl). [IpruMeHeHneBreoMeTpuIecKux
3aa4ax

Pa30OupatbipuMepsl, WILTIOCTPUPYIOIINE TOHATUS
JIBUKEHUS, LIEHTPOB U OCEH CUMMETPHH.
DopMyIHpPOBATHOIIPEACIICHUS IBUKEHUS
IJIOCKOCTH, NapaJljIelIbHOTO MepeHoca, IOBOPOTa,
LIEHTPAJIbHOW M OCEBON CUMMETPHH.

Jloka3pIBaTh UX CBOMCTBA, HAXOAUTH
HEIOABUKHBIETOUKU,0cucuMMeTpuun. Haxoaute
HEHTPBI U OCH CHMMETPHH MPOCTEHITNX (UTYP.
[IpuMeHsATbNapaIIeIbHBIMIIEPEHOC U
CUMMETPHIO MPU PEIICHUHN

reOMETPUUYECKUX 3a1ad.
Ucnonb3oBatbiripoBbIEpECYpPCHI 15
IIOCTPOEHUI U UCCIIEIOBAHUI

npeoOpa30BaHU MITOCKOCTH

MKOMIIO3UIIUU JABH>KEHUU.
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OepnepanbHasgpadoyasporpammaMaremaTuka. 7-9xmaacchi(yriayOaeHHBIIYPOBEHb )

3HAKOMUTHCS C IPOSBICHUSIMU
CUMMETPUUBIIPUPOJE, KUBOIIUCH,
CKYJIBIITYpE, apXUTEKType

[ToBTOpeHMEe,00001IeHNE,
CHCTeMaTHu3alus 3HaHUI

I TOBTOpEHNEOCHOBHBIXITOHATHI 1
METOJI0B KypcoB 7—9 Ki1accos,
00001IIeHNE U CUCTEMATU3ALMS 3HAHWI

CB00OIHOONIEPUPOBATHIIOHATUAMU: (PUTYpa, TOUKA,
npsiMasi, yroji, MHOTOyrOJIbHHUK, PaBHOOEPEHHBIN
Y PaBHOCTOPOHHUH TPEYroJIbHUKHY,
NPSMOYTOJIBHBIA TPEYroJbHUK, MEHaHa,
OucceKkTpuca U BbICOTA TPEYToJbHHKA,
napajuiesorpaMm,poMO, TpSIMOYT OJIbHUK,
KBaJpaT, Tparenus; OKpyKHOCTb, KacaTeJIbHas;
PaBEHCTBO U MOJ00KE (HUTYP, TPEYTOITHHUKOB;
HapajieNIbHOCThU NMEPIEHIUKYIIPHOCTh
NPSMBIX, YTOJI MEXIY IPSIMBIMUA, CAHMMETPUS
OTHOCHUTEJIBHO TOUKHU U MPSIMOM; JIJIMHA,
paccTosiHKUE, BETUYHMHA YIJIa, IJI0MAb,
HepUMETP.

Hcronp30Bath GOPMYIIBL: IEPUMETPA
UIUIOIAAUMHOTOYTOJIbHUKOB, UTUHBI
OKPYXKHOCTHUHUIUIOUIAIUKPYTa,00beMa
IPSIMOYTOJIBHOTO Mapajuiesenunesa.
CB00OOIHOOTIEPUPOBATHIIOHATUSAMHU:
IPSMOYTOJIbHAsICUCTEMAaKOOPAUHAT,

BEKTOP; MCIIOJIb30BaTh OTH MOHSITHS
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denepanbHaspaboudasporpammaMaTemaruka. 7—9kmaccol(yriryOaeHHBIYPOBEHB )

JUISIIPEICTABIICHUS TAHHBIX UPEILICHU S
3a]1a4,BTOMYHCIICH3IPYTHX YIeOHBIX

MIPEIMETOB.
Pemate3anaunHanoOBTOPEHUEOCHOBHBIX ITOHATHH,
WJUTFOCTPALUIO CBSI3EH MEXAY Pa3IuyHbIMU
4acTsMU Kypca.
Bri6upaTeMeToIIApeIIeHUA3a1auH.
IIpuMeHATBIONyYEHHBIE3HAHUS
BCMEXKHBIX00JIACTAX,BIPAKTHKO-
OPHUEHTUPOBAHHBIX 3a7a4ax

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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PABOYASI TIPOTPAMMA YYEBHOI'O KYPCA «BEPOSITHOCTE M. CTATACTUKA» HAVTTTYBIEHHOVM Y POBHE B 79 KIIACOAX

P1rocC 000
IHOACHUTEJIbHAS 3AIIMCKA

B coBpemeHHOM 1IM(POBOM MHpE BEPOATHOCTD M CTATUCTHKA IPHOOPETAIOT BCE OOJIBIIYIO 3HAYMMOCTb KaK ¢ TOUKHU 3PEHUS PAKTUYECKUX MPUIIOKEHUH,
TaK ¥ UX pOJId B 00pa30oBaHuy, HEOOXOAUMOM KaXKI0MYy deioBeKy. BospacraeT uucio npodeccuii, mpu OBIaIeHUH KOTOPBIMHU TpeOyeTcs: Xopoias
6a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKH, TaKasi MOATOTOBKA Ba)KHA JUIS IPOJAOJDKEHHUS 00pa30BaHUs U ISl YCICITHON
po¢eCCHOHATILHON Kapbephl.
Kax1plif yenoBek MOCTOSTHHO MPUHUMAET PEIlIeHUs] HA OCHOBE UMEIOIINXCS Y HEro JaHHbIX. J[J11 000CHOBaHHOIO NPUHATHS PELICHUS B YCIOBUAX
HE/IOCTaTKa WM U30bITKa HH(OPMAIIMHA HEOOXOIMMO B TOM YHCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOATHOCTHOE U CTATHCTUYECKOE MbIUIeHne. IMeHHO
MO9TOMY BO3HHUKJIA HEOOXOAUMOCTH (POPMHUPOBATH y 00yUJarOMUXCsl PYHKIIMOHAIBHYIO TPaMOTHOCTD, BKJIFOUAIOMIYIO B C€0s1 YMEHHE BOCIIPHHUMATH U
KPUTHYECKH aHAIN3UPOBATh UH(OPMAIHIO, TPEJICTABICHHYIO B PAa3JIMUHBIX (OpPMax, IOHUMATh BEPOATHOCTHBINA XapaKTep MHOTUX PeaIbHbIX IPOLIECCOB U
3aBUCUMOCTEM, IPOU3BOIUTD IIPOCTEUILINE BEPOSATHOCTHBIE PACUETHI.
3HAaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH IIPUHLIMIIAMH cOOPa, aHaIM3a U NPECTABICHUS JAHHBIX U3 Pa3IMYHbIX cep )KU3HU 00I1eCcTBa U
rocyJiapcTBa prooIaeT o0yyarommxcs K 001ecTBeHHbIM HHTepecaM. 3yueHne 0CHOB KOMOMHATOPUKH pa3BUBAET HAaBBIKM OpraHU3aIUM Ilepedopa u
noJicuéra yucia BApUaHTOB, B TOM YMCJIE€ B IPUKIIAAHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMHU T€OPUHU TpadoB CO31aET MaTeMATUYECKUN (yHIaMEeHT 11
(bopMHpOBaHUS KOMIIETEHIINN B 00J1aCTH WH(POPMATUKH U IIU(PPOBBIX TEXHOJIOTHA. [Ipn H3y4eHNN CTaTUCTUKH U BEPOSITHOCTH 000TaIatoOTCs
MIpe/ICTaBICHMs 00YJaroIIMXCsl O COBPEMEHHOM KapTHHE MUPA U METOJaX €ro UcClieIoBaHus, (OPMHUPYETCsS MOHUMAHHUE POJIM CTATUCTUKU KaK UCTOYHHMKA
COLIMAJIBHO 3HAYMMOI HH(pOpPMAIMK U 3aKJIaJbIBAIOTCS] OCHOBBI BEPOSATHOCTHOT'O MBILIJICHHS.

B cooTBercTBMM C MJAaHHBIMH LEISIMH B CTPYKType HpOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTB M CTaTHCTUKa» OCHOBHOI'O OOIIEro 00pa30BaHUs Ha YIIIyOJIEHHOM YPOBHE BbIJIETICHBI CIIEYIONINE COIEPKATETbHO-METOINYECKUE JINHUU!
«[IpeacraBneHune NaHHBIX U ONUCATENIbHAs CTATUCTHKAY, «BeposTHOCTEY, «DNeMeHThl KOMOMHATOPUKNY», «BBeneHue B reoputo rpagoy, «MHoKeCTBay,
«JIoruka».
Coneprxanue muHum «lIpeacraBiaeHne 1aHHBIX U ONKCATEIbHAsl CTATUCTUKAY CIIY>KUT OCHOBOM /17151 JOPMUPOBaHUS HaBBIKOB pabOThI ¢ MHPOpMaLUeil: OT
YTEHUS ¥ UHTepIpeTaluy NHPOpMaLuK, MPEeICTaBICHHON B TabMUIlaX, HAa AMarpaMMmax U rpadukax, 10 coopa, IpeJCcTaBIeHHs U aHaJIu3a JaHHBIX C
HCIIOJIb30BAaHNEM CTAaTHUCTUYECKUX XapaKTEPUCTHK CPEIHUX U paccenBaHus. Paboras ¢ 1aHHBIMH, 00y4aroIyecs: y4yaTcsl CUUThIBaTh U HHTEPIPETUPOBATH
JaHHbIE, BBIIBUTAaTh, apT'yMEHTHPOBATh U KPUTHUKOBATh MPOCTEUIIINE TUIIOTE3b], Pa3MBIILIATh HaJl (PaKTOpaMHU, BbI3bIBAIOIIMMH U3MEHUYUBOCTb, U
OLICHUBATh UX BJIMSHUE HA PACCMATPUBAEMbBIEC BEIMYUHBI U IIPOLECCHI.
WNHTYyNTHBHOE NIPEICTABIIEHHE O CIIy4YalHOM N3MEHYMBOCTH, UCCIIEI0BAHUE 3aKOHOMEPHOCTEN U TEHACHIIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISt
M3y4YEeHUs TEOPUH BEPOATHOCTEN. boJbIIIOE 3HAYEHNE UMEIOT MPAKTUYECKUE 3aJaHUsI, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOATHOCTHBIMU MOJEISIMHU.
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[TonsiTHE BEpOSTHOCTH BBOJMTCS KaK Mepa MPaBI0To100us cnyqam{c%%e@é@ﬁ’m‘ﬁ%ﬁ‘ﬂ@%ﬁ%ﬂ“d‘MdTeMded'
yueOHOro Kypca 00ydJaromuecs: 3HaKOMSITCS ¢ TPOCTEHIIMMU METOJaMH BBIYHCIICHUSI BEPOSTHOCTEH B

CIIy4aiHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU HCXOJAaMHU, BEPOSTHOCTHBIMU
3aKOHAMH, TIO3BOJISIFOIIIUMHE CTaBUTh U PEIIaTh OoJiee CIOXKHBIE 3a/1a4i. B ydeOHBIN Kypc BXOAAT
HayaJIbHbIE IPEJCTABICHHS O CIYYallHBIX BETMYMHAX U X YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO OOYUAIOIIMXCS ¢ MHOXKECTBAMU M OCHOBHBIMHU
OIepanusIMHU HaJl MHO)KECTBAMHU, PACCMATPHBAIOTCS IPUMEPHI IPUMEHEHUsSI Tpad)OB H AJIEMEHTOB TEOPUHU
MHOXECTB JJISl pEIIeHUs 3a/1a4, a TAK)KE UCIOIb30BaHUA B IPYTHX MaTeMaTHYECKUX KypcaxX U y4eOHBIX
npeaMerax.

Ha u3ydenue yueGHOTrO Kypca «BeposTHOCTB U cTatucTuka» orBoautes 102 vaca: B 7 kiacce — 34 gaca (1
yac B HeZIeN0), B 8 kiacce — 34 vaca (1 gac B Heneno), B 9 knacce — 34 yaca (1 gac B HeAeIO).



COJAEP)KAHME ObYUEHUA ®denepanpHasgpadbouasporpammaMaremMaTuka.
7 KIIACC

IIpencraBieHne naHHBIX B BUJE TAOJIULL, AUarpaMM. 3aroHeHUe TabJIuLl, YTeHHE U IOCTPOCHHE
CTOJIOMKOBBIX (CTOJNIOYATHIX) U KPYTOBBIX TuarpaMm. UteHue rpadukoB peanbHbIX mporeccoB. M3pneueHue
UHPOPMALIMU U3 TUarpaMM U TaOJIUI, UCIOJIb30BAHNE M HHTEPIPETAIHS JaHHBIX.

OmnucarenpHas CTaTUCTUKA: CpeHee apu(pMeTHIeCcKoe, MeIMaHa, pa3Max, HauboJiblIee 1 HAaUMEHbIlIee
3HA4YEHUs, KBApTWIH, CpEe/IHEe FTapMOHUYECKOE, CPEeIHEE FAPMOHNYECKOE YHUCIIOBBIX JaHHbIX.

[Ipumeps! cnyyaliHOM U3MEHUMBOCTH IIPU U3MEPEHUSAX, B MACCOBOM ITPOU3BOJICTBE, TEHICHIIUU U
cirydaiiHble KojeOaHus, TPYNIUPOBKA JAHHBIX, IPEICTABICHUE CIIyYalfHOH H3MEHUYHUBOCTH C TOMOIIBIO
JarpaMM, 4acTOThI 3HAUEHHH, CTATUCTUYECKas! yCTOHYNBOCTb.

I'pad, BepmHa, pedpo. Crenens BepiuHbl. Uncino pédep u cyMMapHas cTeneHb BepiiuH. [lonstue o
cBsi3HBIX Tpadax. [Tyru B rpadax. Lenu u mukmnsl. O6xox rpada (3itnepos myts). [lonstue 06
OpPHEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ momomiso rpagos.

VYTBepxkeHUs U BbIcKa3biBaHUs. OTpULIaHUE YTBEP)KICHUS, YCIOBHbIC YTBEPKACHUS, 0OpaTHbIE U
PaBHOCHJIbHBIE YTBEPXKAE€HUS, HEOOXOAUMBbIE U OCTaTOYHBIE YCIIOBHS, CBOMCTBA M MIPU3HAKH.
[IpoTrBOMNOIOKHBIE YTBEPKIACHUS, I0KA3aTEIbCTBA OT IPOTUBHOTO.

CriyyaliHblii SKCIIEPUMEHT (OIIBIT) U CilydaiiHOe coObITHE. BEeposTHOCT U YacToTa Ciy4aifHOro COOBITHSL.
Posib MannoBepOATHBIX M IPAKTUYECKH JJOCTOBEPHBIX COOBITHI B MPUPOJIE U B OOILECTBE.

8 KJIACC

MHo3ecTBO 1 MOAMHOXKeCTBO. [[pruMepsl MHOKECTB B OKpykaromieMm Mupe. [lepeceuenue u o0bennHeHne
MHO>kecTB. J{uarpammel Ditnepa. Yncnossle MHOKECTBA. [IpuMepbl MHOXKECTB U3 KypCOB alreOpsl U
reoMeTrpud. [lepeuncienne 31eMeHTOB MHOKECTB C ITIOMOIIBI0 OPraHM30BaHHOIO NIepedopa U MpaBuia
yMHOXeHUs. DopMyIia BKIIOUEHUSA-UCKITIOYEHHUS.

OneMeHTapHble COObITHS. BeposTHOCTH ci1ydallHBIX cOOBITHNA. ONBITHI ¢ PABHOBO3MOXHBIMH
3JIeMEHTapHBIMU cOObITUAMU. CityyaiiHbIil BEIOOD.

N3mepenue paccenBaHus YUCIOBOrO MaccuBa. /lucnepcus u cTangapTHOE OTKIOHEHHE YHCIOBOro Habopa.
CBoiicTBa AMCIIEPCUU U CTAHAPTHOTO OTKJIOHEHUs. JlMarpaMMbl pacCeMBaHuUs ABYX HaOI0JaeMbIX
BeIWYMH. JIMHEelHas CBA3b HAa AMAarpaMMe PacCEUBaHMS.

Hepero. [epeBo ciydaitHoro sxcrepumenTa. CBONCTBA IEPEBbEB: €AMHCTBEHHOCTh MTyTH, CBSI3b MEXKITY
YHCIIOM BepUINH U yuciioM pédep. [lonarue o miuockux rpagax. Pemenue 3a1a4 ¢ moMouIpio JepeBbEB.
Jlornueckue coro3sl «M» u «MJIN». CBA3b MKy JTOTUYECKMMU COI03aMH U OTIEpalusiMU HaJl
MHOXecTBaMU. Vcroap30BaHne IOTHYECKUX COI030B B anreodpe.

CrnyuaiiHble cOOBITHS KaK MHOKECTBA 3JIEMEHTApHBIX cOObITUM. [IpoTHBOMONOXKHBIE COOBITHS. Onepannn
HaJ COOBITHSIMU. DOpMyITa CIIOKEHUS BEPOSITHOCTEH.

[IpaBnno yMHOKEHUS BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTB. [IpencTaBinenne ciaydyaiiHOTO SKCIIEpUMEHTa
B BUjie AepeBa. HezaBucumble coOBITHSI.

9 KJIACC

Kom6unatopaoe npaBuinio ymHoxeHus. [lepectanoBku u pakropuan. Yucio couetanuii U TpeyroabHUK
ITackais. CBoiicTBa yncen coueranuii. bunom Herotona. Perienue 3aga4 ¢ UCIOIB30BaAHUEM
KOMOWHATOPHKH.

['eomeTpuyeckas BepossTHOCTh. CiydallHbIN BEIOOP TOUKH U3 (DUTYPHI HA TIIIOCKOCTH, U3 OTPE3Ka, U3 JyTH
OKPY>KHOCTH.

Ucnbrranus. Ycnex u Heyaada. Cepust HICTIBITaHUN 110 iepBoro ycnexa. Cepust ucnbiTanuii bepaynm.



BepositHocTH coObiTHil B cepun ucnbitanuii bepuyium. CiyqaitHeii BeIGOp s ROBEHHOPO! MHOKECTBR] aTCMATHKA.
CnyyaliHas BeTMUMHA U pacnpenesieHne BeposiTHocTel. [Ipumepsl ciiydaliHbIX BelMuuH. BaxkHbie
pacrpeaeseHns — YUCIIO MONBITOK B CEPUU UCIIBITAHUM J0 IEPBOTO YCIIEXa U YUCIO YCIEXOB B CEpUHU
ucnelTanuil bepHymnu (reomerpruueckoe 1 OMHOMHAIBHOE PacpeIesICHNUs).

MaremaTruecKoe OKHIAHUE CIYYaHON BeTUYMHbI. PU3HYECKHUI CMBICT MAaTEMATUYECKOTO OKHUIAHUSL.
[Ipumepsl HCTIOJIB30BAHUS MATEMATUYECKOTO OKUAAHU. J(ucniepcus U CTAaHAAPTHOE OTKIOHEHUE
ciiy4yaiiHOM BennuHuHbl. CBOMCTBA MATEMAaTUUYECKOTO OKHUJIaHUS U JUCIIEpCUU. MaTeMaTH4ecKoe OKUJaHue
Y JUCHEPCHS U3YUYECHHBIX PaCIpeIeICHHM.

HepasenctBo YeObméBa. 3akoH 60bIINX Yuces. MaTeMaTH4ecKue OCHOBAHUS U3MEPEHUS BEPOSITHOCTEH.
Ponp 1 3HaueHNE 3aK0HA OOJIBIITNX YHCEI B HAYKe, B IPUPOJIE U OOIIECTBE, B TOM YHUCIIC B
COLIMOJIOTHYECKHUX OOCIIEIOBaHUSIX U B U3MEPECHHUSIX.



IUVIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSI MPOI'PAMMBbBIZ  ¥UEBHONOVVKYPCAaTHKA.
«BEPOATHOCTDb U CTATUCTUKA» HA YI'VIYBJIEHHOM YPOBHE OCHOBHOTI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PeE3YJIbTATBI OCBOCHUA IPOrpaMMbI IO MATCMATHKC XAPAKTCPU3IYIOTCA B
qacCTu.

1) naTPHOTHYECKOT0 BOCIIUTAHHUS:
IIPOABJICHUEM MHTEPECA K ITPOIIIIOMY M HACTOAIIEMY pOCCHfICKOﬁ MAaTEMATUKHU, HCHHOCTHBIM OTHOIICHUCM
K JOCTHXXCHUAM pOCCHﬁCKHX MAaTEMAaTHUKOB U pOCCHﬁCKOfI MaTeMaTHYEeCKOH IIKOJIBI, K UCIIOJIB30BaHHUIO
ATHUX TOCTHKCHUH B IPYTUX HAyKax M MPHUKIAAHBIX cepax;

2) rpaKIaHCKOro M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
TOTOBHOCTBIO K BBIIIOJIHEHHIO 00SI3aHHOCTEN TpaXXIaHWHA U pCajindallviu €1o IIpaB, MPECACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHbBIX CTPYKTYP, IBJICHUI, IPOLEIYp IPAKIAHCKOTO
oOmiecTBa (HapuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO 3TUYECKUX MPOOIIEM, CBA3aHHbBIX C
MMPAKTHUYICCKUM ITPUMCHCHHEM I[OCTI/I)KGHI/Iﬁ HayKH, OCO3HAHUCM BA’)KHOCTHU MOPAJIbHO-3TUYCCKUX
IMPUHIMUIIOB B ACATCIbHOCTU yLIéHOFO;

3) TPYy10BOT0 BOCTIUTAHUSI:
YCTaHOBKOﬁ Ha aKTHUBHOC Y4aCTHEC B pCHICHUHN MPAKTUYCCKUX 3aJa4 MaTeMaTUUECKOU HaIpaBJICHHOCTH,
OCO3HAaHUEM BAXXHOCTH MAaTEMAaTUYICCKOI'O O6pa3OBaHI/I$I Ha IMPOTSAXKCHHUHA BCEH KU3HU I ycr[e].HHOﬁ
po(heCCHOHATTLHOM I TEIILHOCTH B Pa3BUTHEM HEOOXOIMMBIX YMEHUI, OCO3HAHHBIM BRIOOPOM H
MMOCTPOCHUCM I/IHI[I/IBI/IIIyaHBHOI;'I TPACKTOPUHU O6pa30BaHI/I$I 1 ) KU3HCHHBIX I1JIAHOB C yLIéTOM JIMYHBIX
HHTCPCCOB U O6H.[CCTB€HHLIX HOTpe6HOCTCI>i;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:
CIOCOOHOCTBIO K OMOIIMOHAJIBHOMY U 3CTETHUYCCKOMY BOCIPUATHUIO MATEMATUICCKUX O6’BCKTOB, 3aaad,
pemeHI/Iﬁ, paCCY)KHeHHﬁ, YMCHHUIO BUACTH MATCMATHYCCKUC 3aKOHOMCPHOCTU B UCKYCCTBE;

5) neHHOCTEH HAYYHOT0 MO3HAHMS:
OpHUEHTaIe! B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOJIBI U 00IECTBA, HOHUMAHUEM MaTeMaTHYeCKON HayKH Kak
cepbl 4eI0BEUECKON AEATEIBHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUUMOCTH JUIS Pa3BUTHS LIUBUWIN3ALUH,
OBJIA/ICHUEM S3BIKOM MAaTEMATUKN U MaTEMAaTUYECKON KyIbTYPOil KaK CpeICTBOM MO3HAHUS MHpa,
OBJIa/ICHUEM HAaBbIKAMM UCCIIE0BATENIbCKON JAEATENbHOCTH;

6) ¢u3nyeckoro BocMUTaAHUA, (GOPMHPOBAHUS  KYJABTYPbl  310pPOBbS U

IMOIIMOHAJIBHOT O 6J13FOHOJ1y‘llflﬂ:

TOTOBHOCTBIO ITPUMEHATh MATEMATUYECKHE 3HAHHUS B HHTEPECAX CBOETO 310POBBS, BEACHH 310POBOIO
o0pas3a xHU3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHIATUN U OTJbIXA, PETYJIsIpHas
¢duznyeckas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO MIpaBa Ha
omMOKY ¥ TaKOTO K€ IpaBa APYroro 4eIoBeKa;

7) 3K0JIOrHYeCKOr0 BOCITUTAHMSA:



OpHUEHTAallMel Ha IPUMEHEHNE MaTeMaTUYeCKUX 3HAaHUH [ pemeH%Ieﬁﬁifé@%Hggﬁ?}@?ﬂa%%&gﬁ%%w ArenaTIa.
OKPY>KaloIllel cpeibl, MJIaHUPOBAHUS MTOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN AJIs

OKpY Karollel cpeJibl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) aganTanuu K M3MEHSIIOIIHMCS YCJIOBHSIM COMAJIBLHOM M PUPOIHOI Cpeabl:
TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSX HEONPEICIEHHOCTH, IIOBBILICHUIO YPOBHS CBOECH KOMIIETEHTHOCTH
yepes3 MPaKTUYECKYIO IeATENbHOCTh, B TOM UYHUCJIE YMEHUE YUUThCA Y IPYrUX JIOAEH, IpHUoOpeTaTsh B
COBMECTHOMH JI€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 OIIBITA APYTUX;

HE00X0IMMOCTBIO B (JOPMHUPOBAHUY HOBBIX 3HAHUH, (POPMYIUPOBATh UIEH, IOHATHS, THIIOTE3bI 00
00BEKTAX U ABJICHUAX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATh JE€(PUIUTHI COOCTBEHHbBIX 3HAHUN U
KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B,
TpeOyYIOLIN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U ACHCTBUS, ((OpMyTUpOBaTh U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbTare 0cBOCHUS MPOTrpaMMBbI IO MAaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus y
oOyuatonerocst 0yayt cpopMHUpOBaHbl MeTanpeIMeTHbIe pe3yJIbTaThl, XapaKTEpU3YIOIIHECs OBJIaICHUEM
YHHUBEPCATbHBIMU TO3HABATENbHBIMU JICHCTBUSMHU, YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMH JEHCTBUSAMU U
YHHUBEPCATbHBIMU PETYISATUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBble Jiornueckue ﬂeﬁCTBHﬂ:
BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN MATEMAaTHYECKUX O0BEKTOB, TOHATHI, OTHOLIEHUM
MEXly MOHATUSAMHU, (OPMYIUPOBATH ONPEAEIECHUS IOHATUH, YCTaHABINBATh CYIIECTBEHHbIIN MPU3HAK
KJaccu(puKalum, OCHOBaHUs JUIs 000OIIEHUS U CPaBHEHUS, KPUTEPUH ITPOBOIMMOIO aHAIN3a,;
BOCIIPUHHUMATh, (HOPMYIUPOBATh U MPEOOPA30BBIBATE CYKIEHH: YTBEPAUTEIbHbIE U OTPULIATEIbHBIE,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;
BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (paKkTax, JaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, IPeAaraTh KpUTEpUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUL;
JleaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ICIYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUECHHH,
YMO3AKJIFOUEHUH 110 aHAJIOTHH;
pa3duparh JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (MIPsIMbIE U OT IPOTUBHOTO), MPOBOAUTH
CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMaTHYECKUX (DaKTOB, BEICTPAWBaTh ApTyMEHTAIUIO, TPUBOJAUTH
IPUMEPBI U KOHTPIIPUMEPHI, IPUMEHSITh METO/I MaTeMaTUUECKON MHAYKIIMU, OOOCHOBBIBaTh COOCTBEHHbIE
paccyXJIeHHUs;

BbIOMpaTh crioco0 pemieHus yaeOHoi 3a1auu (cpaBHUBATh HECKOJIBKO BapHAHTOB PELIEHUS, BHIOMPATh
HanOoJee MOAXOAIMUN ¢ yYETOM CaMOCTOSITETILHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble nccienoBare/ibCKue IeHCTBUSA:
UCTIOJTB30BaTh BOITPOCHI KAaK UCCIIEOBATEIBCKUI HHCTPYMEHT ITO3HAHHUSI, ()OPMYITHPOBATEH BOIIPOCHI,
(buKcupymoIre MpOTUBOPEUne, MPodIeMy, CAMOCTOATENBHO YCTaHABINBATh HCKOMOE U JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;
IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY 3KCIIEPHUMEHT, UCCIIEIOBAHUE 110 YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOIi;
CaMOCTOSTENbHO (hOPMYIUPOBATH 0OOOIIEHHS M BBIBOJIBI 1O PE3YJIbTaTaM MPOBEIEHHOTO HAOTIOICHUS,
UCCIIEI0BaHMsL, SKCIIEPUMEHTA, OLICHUBATh JIOCTOBEPHOCTH MOIYUYEHHBIX PE3YyIbTaTOB, BEIBOJOB U
000011IEeHHI;



IPOrHO3MPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCA, A TAKIKE BHIABUIATBAIPOANOIOIRE AN G EPO PA3BIAIIA BEMATIKA.
HOBBIX YCJIOBHAX.

Pa6ora ¢ ungopmanmeii:
BBIABJIATH HEJOCTATOYHOCTSh U H30BITOYHOCTD HH(bOpMaL[HH, JaHHBIX, HGO6XOIII/IMBIX AJI pCUICHU A
3a7a4mu;
BLIOUPATb, aHAJIIM3UPOBATh, CUCTEMaTHU3UPOBATh A UVHTEpIPETUPOBATH UHPOPMAIIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;
BBIOMpATh (GOopMy IMpeacTaBieHUs WHPOPMALMK M WLTIOCTPUPOBATh pelIacMble 33aJaul CXEMaMH,
JIyuarpaMMamMu, HTHOW rpaduKol U UX KOMOMHAITUSIMU;
OLICHUBATh Ha,I[é}KHOCTB I/IH(bOpMaHI/II/I 110 KPUTEPUAM, IIPEII0KCHHBIM nin
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTI/IBHLle YHUBEPCAJIBbHBLIC yqeﬁﬂme IleﬁCTBHH:
BOCIIPHHUMATH U ()OPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBHSIMHU U IETSIMH OOLICHUS, SICHO,
TOYHO, FPAMOTHO BbIPaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 110
XOJly pellieHus 33]Ja4l, KOMMEHTHUPOBATh MOJIYyUEHHBIN PE3yNbTaT;
B X0/1€ 00CYX/IeHU 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOW TeMBbI, IPOOJIEMBbI, peliaeMoi 3a1aui,
BBICKA3bIBaTh UJICH, HAIICJICHHbIE HA MIOMCK PEIICHUS, COIIOCTABIATh CBOU CYKICHHUS C CY)KICHUSIMU
JPYTUX YYaCTHMKOB JlMajora, oOOHapyXuBaTh pa3JInyle U CXOJCTBO MO3ULUHI, B KOPPEKTHON opMme
(opMynHpOBaTh PAa3HOIIACUS, CBOU BO3PaKEHUS;
IPEICTaBIATh Pe3y/IbTaThl PELUICHUS 3aaui, SKCIICPUMEHTA, UCCIIEJOBAHUS, IPOEKTa, CAMOCTOATEIbHO
BbIOMpATh (OPMAT BBICTYIIJICHUS C YUETOM 3ajlay MPe3eHTallui U OCOOCHHOCTEH ayIuTOPHH;
IOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHON U UHIMBUYalIbHONU pabOTHI IPU PELICHUU
y4eOHBIX MaTeMaTUYECKUX 3a/1a4, IPUHUMATD 11€]b COBMECTHOU JEATENbHOCTH, IIAHUPOBATh
OpraHu3alI0 COBMECTHOM paboThI, pacipeesaTh BUAbI padoT, JOroBapuBaThCs, 00CYkAaTh MPOLECC U
pe3yiabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOJIeH;
y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OOMEH MHEHUH, «MO3TOBbIE LITYPMBI» U
UHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPJWHUPOBATH CBOM JIEHCTBUS C

APYruMr 4JI€CHaMMU KOMAHJbI, OCHUBATH KAUCCTBO PE3YyJibTaTa W KAa4CCTBO CBOCIO BKJIaJa B O6HIHI>1
PE3YyabTaT IO KPUTCPUAM, C(I)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMU B3auMMOJACHCTBHS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranusanus:
Briasiate HpO6J'I€MI>I JJIA pECIICHUA B )KU3HCHHBIX U y‘~I€6HI)IX CUTyallUAX, OpUCHTHPOBATLCA B PA3JIMYHBIX
MOJIX0JaX MPUHSTHS pellieHni (MHIMBUYaIbHOE, TPYIIIOBOE); CAMOCTOATENBHO COCTABIIATH IUIaH,
AJITOPUTM PCUICHUA 3a1a4n (I/IJ'II/I €ro IlElCTb),BBI6I/Ip8.TI: crmoco0 peuieHusd ¢ y‘léTOM HMCIOIIUXCA pECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM
uH(pOpMaLUH.

CﬂMOKOHTpOJ’IL, 3MOIII/IOHaJILHLIﬁ HHTEJLJICKT:
BJIAJIETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U pe3ysbTaTa peleH sl MaTeMaTHIeCKON
3a/1a4¥, CAMOMOTHUBAIIUU U pedeKcuu;
NpEeaABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTH IIPpH PCIICHUH 3aa4i, BHOCUTHE KOPPEKTHUBEI B
JIesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, HAHIEHHBIX OIINOOK, BBIBICHHBIX TPYIHOCTEH;
OLCHUBATb COOTBETCTBUEC PE3YyJIbTaTa ACATCIbHOCTU MMOCTaBJICHHOMN LCJIn 1 YCIIOBUAM, OOBSICHSTH
IMPUYIUHBI JOCTHXXCHUA WIIHN HEAOCTHIKCHUSA L CIIU, HAXOAUTD OHII/I6Ky, JaBaTb OLCHKY HpI/IO6peTéHHOMy
OTIBITY;
BBIpaXXaTb OMOIHWH IMPHU U3YUCHUN MATEMATHYCCKUX 00BEKTOB U q)aKTOB, JAaBaTb SMOIIMOHAJIBHYIO OLICHKY



PCUICHUA 3a1a1H. CDe:(epaanaﬂpa6oqmmporpaum\m ‘ MartemaTuka.

INPEJIMETHBIE PE3YJIbTATbBI

K koHIty 00y4enus B 7 Kjiacce 00y4JarOUIUiics MOTYIHUT CIASAYIONINE MPEAMETHBIC PE3YIbTAThI:
YuraTth nH(OpPMAIHIO, IPEJCTABICHHYIO B TA0IUIaX, HA AUAarpaMMax, PEICTaBIsATh JaHHbIC B BUJIE
TaOJIUIL, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE JHArpaMMbl IO MAaCCUBaM 3HAYCHH.
OnuceIBaTh U UHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBbIE JaHHBIC, IPECTABJICHHbIC B TA0INIIaX, HA
nuarpaMmax, rpadukax.
Hcnonp30Bath At OMUCAHUS JaHHBIX CTATHCTUYECKUE XapaKTEPUCTUKU: CpeHee apu(pMETUIECKOE,
MearaHa, Haubosblllee 1 HAaMMEHbIIIee 3HAaUeHUs, pa3Max, KBapTHIIH.
HMeTh npeacTaBiaeHue O JOTUYECKUX YTBEPKICHUAX U BBICKA3bIBAHUSAX, YMETh CTPOUTH OTPULIAHUS,
(bopMyIHpOBaThH YCIOBHBIC YTBEPKACHUS TMPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTUX YU€OHBIX KypCOB,
MMETh MPECTABICHUE O TEOPEMAaX-CBOICTBAX U TEOpEMaX-IIPU3HAKAX, O HEOOXOAUMBIX U JOCTATOYHBIX
YCIIOBHSIX, O METOJI€ JOKA3aTEIbCTBA OT IPOTUBHOTO.
Hmetp npeacTaBieHue O C1y4yalHOM U3MEHUYUBOCTH HA PUMEPaX pe3yibTaTOB U3MEPEHUN, 1IEH,
(U3HYECKUX BEIMYHMH, aHTPOIIOMETPUYCCKHX JAHHBIX, UMETh MPEACTABICHUE O CTATHCTUYCCKOM
YCTOMYUBOCTH.
Hcnonb30Bath 1Sl ONUCAHUS TaHHBIX YaCTOThI 3HAUEHH, TPYIIIUPOBATh JaHHBIE, CTPOUTH TMCTOTPAMMBI
CPYIIIUPOBAHHBIX TAHHBIX.

Hcnonws3oBath rpadbl U1l pEIeHUs 3a/1a4, UMETh IMPECTaBICHNE O TEPMUHAX TEOPHH rpadoB: BEpIIMHA,
pebpo, 1ens, MUK, TyTh B rpade, UMETh MpeAcTaBieHre 00 00xoae rpada U 00 OpUEHTUPOBAHHBIX

rpadax.

K koH1y 06yueHus B 8 kj1acce o0yyaromuics MOTy4UT CIeAYIOIINE IPEAMETHbIE Pe3yIbTaThl:
OnepupoBaTh MOHATUAMH MHOKECTBA, IOJMHOKECTBA, BBIIOIHSATH ONEPALUU HaJl MHOXKECTBAMM:
00beTMHEHNE, TIEPECEUCHNUE, TIEPEUUCIISATh SJIEMEHTHl MHOXKECTB C HCIIOJIB30BAHUEM OPTraHM30BAHHOTO
nepebopa 1 KOMOMHATOPHOTO TTPaBUiIa YMHOKEHHUSI.

HaxoauTte BeposITHOCTH ClTyyailHBIX COOBITHI B CIy4alHBIX OIBITaX, 3Hasi BEPOSATHOCTH 3JIE€MEHTapHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, UMETh TOHATHE O
ClIy4aifHOM BbIOOpE.

OnuceIBaTh JaHHBIE C ITOMOLIBIO CPEIHUX 3HAYEHUH M Mep pacceMBaHMs (AUCHEPCUs U CTaHIapTHOE
OTKJIOHEHUE). YMETh CTPOUTh U UHTEPIPETUPOBATH AUArpaMMbl pACCEUBAHUS, UMETh MPE/ICTaBIEHHUE O
CBSI3U MEXIy HaOJII01aeMbIMU BETHYUHAMM.

NmeTts mpencraBieHne o aepeBe, 0 BEpUIMHAX U pEOpax AepeBa, UCIOIb30BaHUH JCPEBHEB NP PEIICHUH
3aJa4 B TEOPUHU BEPOSITHOCTEH, B IPYTUX YUEOHBIX MAaTEMaTHUECKUX KypcaxX W 3aj1a4 U3 IPYruX yaeOHbBIX
IpEeMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOYKECTBA AJIEMEHTAPHBIX COOBITHH CITy4aifHOTO OTIbITA,
BBITTOJTHATH ONEPAIH HAJl COOBITUSIME, UCTIONB30BaTh MPH PEIICHUH 33124 JUarpaMMbl Diiliepa, 9ucIoBYIO
pSIMYI0, TPUMEHSTh (POPMYITY CIOKEHHS BEPOSITHOCTEH.

[Tonp30BaThCs MPAaBUIOM YMHOXKEHHUSI BEPOSITHOCTEH, HCIIOIB30BaTh JIEPEBO ISl IPEACTABICHUS
CJIy4aifHOTO OIbITA MPU pelieHun 3a1a4. OnepupoBaTh NOHATHEM HE3aBUCUMOCTH COOBITHH.

K koHI1y 00y4enus B 9 kiiacce 00y4yarouuiics MOIy4YHUT CIAEAYIOLUIUE PEAMETHBIE PE3YJIbTaThI:
[Tonb30BaThCcs KOMOMHATOPHBIM MPABUIIOM YMHOXKEHUS, HAXOIUTh YHUCIIO EPECTAHOBOK, YUCIIO
COUYETaHM, [T0JIb30BATHCS TPEYroIbHUKOM [lackaiis mpu perieHnn 3a1ad, B TOM YMCJIE Ha BBIYMCIICHNE
BEPOSATHOCTEH COOBITHIA.

Hcnonp30BaTh NOHATHE T€OMETPUUYECKOM BEPOSITHOCTH, HAXOAUTH BEPOSATHOCTU COOBITHI B OIBITaX,
CBSI3aHHBIX CO CIy4allHBIM BEIOOPOM TOYEK U3 MJIOCKON (UTYpBI, OTPE3Ka, AJITUHBI OKPYKHOCTH.



HaxoIuth BepOATHOCTH COOBITHIA B OMBITAX, CBI3aHHBIX C MCITBITAH HAMIE IO HOCTHREHES TEpBOro yoresa)yaTiia.
B CEpUsX UCHBITAaHUN bepHysum.

MMeTp npeacTaBiaeHUE O Cy4alHbIX BEJIMUYMHAX U ONO3HABATh CIIy4allHbIE BEJIMUMHBI B SIBIICHUAX
OKPY’KaIoILEro MUPA, ONEPUPOBATH MMOHATUEM «PACIIPEECICHUE BEPOATHOCTEN». Y METh CTPOUTH

pacnpenesieHlsl BEpOSATHOCTEN 3HAUEHUM CIIy4YalHbIX BEJIMYMH B U3YYEHHBIX OIbITaX.

Haxonuts MmaTeMaTH4eCKOE OKUJAHUE U JUCIIEPCHUIO CIIy4alHOM BEJIMYMHBI 110 PACIIPEACIICHHUIO,

IIPUMEHSATH YUCIIOBbIE XapAKTEPUCTUKN N3YUEHHBIX paclpeieICHUI IPU PELICHUH 3a]1a4.

HmeTp npeacraBieHue 0 3aKOHE CIIyYalHbIX YUCEI KaK O MIPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy4allHOM
W3MEHYUBOCTH, TOHUMATh MAaTEMAaTHYECKOE 00O0CHOBAHUE OJIM30CTH YaCTOTHI U BEPOSTHOCTU COOBITHS.
WmeTs npeacTaBieHne 0 poiy 3aKoHa OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHMUE 7
KJIACC

®denepanbHaspabodasporpaMmaMaTemaTHKa.

Ne
n/n

HanmenoBanue
pa3esioB U TeM
MPOrpamMMbl

KoaunuyecTBo 4acoB

KouTtpoJsbHbie

Bcero
padoThI

DJIEeKTPOHHbIE
(um¢posbie)
o0pa3oBare/ibHbIE

pecypcsbl

DopMBbI peajin3auuu
BOCIIMTATEIBHOI'O
NMOTEeHHAJIa

pazjaeja

[IpencraBinenue
JTAHHBIX

[[BubmmoTteka LIOK
https://m.edsoo.ru/596d814c]

dopMHUpOBaHHE
¢uHaHCOBOM
rpPaMOTHOCTH,
YMEHUS
BOCIIPUHUMATh U
KPUTUYECKU
aHaJIM3UPOBATh
UH(POPMAIHIO,
MPEJICTABICHHYIO B
Pa3IUIHBIX
dopmax.

OnucarenpHas
CTaTHUCTHUKA

bubmuoreka [IOK
https://m.edsoo.ru/596d814c

OcymiectBinenue
CIIy4aes,
nepe0opoB
BapHaHTOB, B TOM
qucie B
MPOCTEUIIINX
MIPUKIIATHBIX
3ajavax.

Cryuaiinas
W3MEHYHUBOCTh

bu6mroreka [JOK
https://m.edsoo.ru/596d814c

dopmupoBaHue
LEI0CTHOTO
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
YPOBHIO  Pa3BUTHS
HaYK{ u
OO0IIIeCTBEHHOM
MIPAKTHKH;
Pazsurtue
HABBIKOB
CaMOCTOSITEIIbHOM
paboThl,  aHanM3a
CBOEH pabOTHI.

Bgenenne B
Teopuio rpadoB

but6mmoreka [{OK
https://m.edsoo.ru/596d814c

dopmupoBaHue
HaBBIKOB
COTpyJIHUYECTBA C
YUUTETIEM u
CBEPCTHUKAMH B
pa3HbIX y4eOHBIX
CUTYaIIUsX,
orpezieieHNue
CBOEH COOCTBEHHOM
TTO3UIINH.




Jlorunka

Bubmuoreks LOK PHasipados

https://m.edsoo.ru/596d814c

T BB E AT

HaBbIKOB

[MKa.



denepanbHaspadoy

EBTEy RAHAcT R ¢4
41

yuuTenaeM
CBEPCTHUKAMH B
pa3HBIX yu4eOHBIX
CHUTYalusx,
olpezieseHne
CBOEH cOOCTBEHHOM
TIO3UIINH.

[MKa.

BepositHoCTh M
4yacToTa
CIIy4aiiHOTO
COOBITHUS

Bbubmmoreka [IOK
https://m.edsoo.ru/596d814c

ITonmmanmne
BEPOSITHOCTHOTO
XapakTepa MHOTUX
peabHBIX
3aBUCHMOCTEH;

[IpousBenenue
MPOCTEUIIINX
BEpPOSITHOCTHBIX
pacyeToB.

[ToBTOpEHUE,
0000111eHHE,
cHCTeMaTH3allns
3HAHUU

bu6mroreka [JOK
https://m.edsoo.ru/596d814c

®opmMupoBaHue
IIPEICTABICHUA O
MaTeMaTHKe,  Kak
4acTu
o0111e4enoBeyecKon
KYJbTYPBI, 0
3HAYUMOCTHU
MAaTE€MaTHKHU B
pa3BUTUU
LUMBUJIN3aLUU u
COBPEMEHHOI0
00111eCTBa;
Bocnuranne y
yUaluXxcs
YCTOWYUBOTO
UHTEpeca K
N3Y4YECHHIO
MaTeMaTHKH,
TBOPYECKOTO
OTHOLLEHUS K
y4eOHOM
JIEATEIIbHOCTH
MaTeMaTH4ECKOIro
Xapakrepa.

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOIT'PAMME

34




8 KIIACC

®denepanbHaspabodasporpaMmaMaTemaTHKa.

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpaMmbI

KoanuecTBo yacoB

Bcero
padoThI

KoHnTtpoabsHbie

JIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

DopmbI
peaju3anuu
BOCIIUTATEIHHOTO
MOTEeHIHAIA
pasneia

[ToBTOpEHME Kypca
7 xnacca

bu6nmoreka [IOK
https://m.edsoo.ru/032cfeff

dopmupoBaHue
LIEJTOCTHOTO
MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMECHHOMY
YPOBHIO  Pa3BHUTHUS
HAYKH 51
00IIIECTBEHHON
MPAKTUKH.

MHuoxecTBa

bu6mmorexa [IOK
https://m.edsoo.ru/032cfeff

dopmupoBaHue
YMEHUS OLICHUBAThH
CBOIO Y4eOHYIO
JIeATENTbHOCTD;
pHOOpeTaTh
MOTHBALIUIO K
nporieccy
o0Opa3zoBaHmUsL.

BepostHOCTB
CIIy4alHOTO
COOBITUSA

bubmmoteka [IOK
https://m.edsoo.ru/032cfeff

®opmMupoBaHue
YCTOMYHUBOTO 51
HIMPOKOTO
UHTEpeca K
crioco0am perieHus
MIO3HABATENbHBIX
3a/1a4
IIOJIO’KUTEITBHOIO
OTHOILIEHUS K
ypOoKaM
MaTEeMaTHKH.

OnucarenpHas
CTAaTHCTHKA.
PacceuBanne
JAHHBIX

bu6nunotexka [IOK
https://m.edsoo.ru/032cfeff

PazButue
HaBBLIKOB
CaMOCTOSATEIbHOU
paboTel,  aHaNM3a
cBoel paboTHI.

BBenenue B Teopuro
rpadoB

but6mmoreka [JOK
https://m.edsoo.ru/032cfeff

dopmupoBaHue
HaBBIKOB
COTPY/AHHUYECTBA C
yuuTeneM "
CBEpCTHUKAMH B
pa3HbIX  y4eOHBIX
CHUTYaIusIX,
orpesieTIieHne
CBOEH
COOCTBEHHOM
HO3UITUH.




Jloruka

Bu6mmoTRRA IO 27pabo
https://m.edsoo.ru/032cfeff

TR SBMHRORAH

HaBBbIKOB

rnmKa.




®denepanbHaspabdoy EBTpYRHe Vggema

yUUTENEM u
CBEPCTHUKAMH B
Pa3HBIX YUEOHBIX
CUTYaIHSIX,
oTpeieieHre

CcBOeH

COOCTBEHHOI
MTO3HUIIHH.

rnmKa.

Omneparyu Hal
CIIy4alHbIMU

7 COOBITHSIMH.
Cnoxenne
BEpPOSITHOCTEM

dopMHpOBaHUE
TTOHMMAaHHMS
HEOOXOIMMOCTH
o0pa3oBaHus,
BBIPOKCHHOM B

Bu6nunorexa LIOK npeolIa aHum

https:/m.edsoo.ru/032cfeff y4eomo-
ITI03HABATCIIbHBIX

MOTHBOB H
MpeANnOYTEeHU I
COIMAJIEHOTO
crocoda  OIECHKHU
3HAHUH.

YcaoBHas
BEPOSITHOCT,
YMHOKEHUE
BEPOATHOCTEN,
HE3aBUCUMBIE
COOBITHUS

dopmMupoBaHue
MTOHMMAaHHMS
HEOOXOUMOCTH
o0pa3oBaHus,
BBIPAKCHHOM B

bu6nunotexka [IOK npeo0alaHnuu

https://m.edsoo.ru/032cfeff yuebHo-
T03HABATEIBHBIX

MOTHBOB u
MPEeANOYTEHU I
COLIMAJIBLHOTO
criocoba  OLIEHKH
3HAHMH.

IToBTOpeHnme,
o0o01ieHue,
CHCTEMATU3aLUs
3HAHWUH

dopmupoBanue
YMEHUSI SICHO,
TOYHO, TPaMOTHO
nusjaraTtb CBOU
MBICJIM B YCTHOU U
NHCbMEHHOW peuu,

bubmmorexa IIOK IIOHUMATb  CMBICI
https://m.eds00.ru/032cfeff | [OCTABICHHON

3a/1a4u;
dopmupoBaHue
IIEHHOCTHOTO
OTHOILIEHUS K
U3YUCHHIO "
pe3yiIbTaTam
o0yueHHsI.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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9 KJIACC

®denepanbHaspabodasporpaMmaMaTemaTHKa.

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpaMmbI

KoandyecTBO 4acoB

Bcero
padoThI

KonTtposabHubie

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

DopmbI
peaju3anuu
BOCIIUTATEIHHOTO
MOTEeHIHAIA
pasneia

[ToBTOpEHME Kypca
8 Kitacca

bu6nmoreka [IOK
https://m.edsoo.ru/8b68c39f

®opmupoBaHU
e LIEJIOCTHOIO
MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMECHHOMY
YPOBHIO  Pa3BHUTHUS
HAYKH 51
00IIIECTBEHHON
MPAKTUKH.

DneMeHTbI
KOMOMHATOPHUKH

bu6mmoreka [IOK
https://m.edsoo0.ru/8b68c39f

PasButue
HaBBIKOB
CaMOCTOSITENILHOU
paboThl,  aHaNM3a
cBOEH paboTHI.

I'eomerpuueckas
BEPOSITHOCTD

bubnuorexa [JOK
https://m.edsoo0.ru/8b68c39f

ITonumanue
BEPOATHOCTHOTO
XapakTepa MHOTHX
peabHBIX
3aBHCHMOCTEH.

HUcnwiTanus
bepnymm

bu6mmoteka [IOK
https://m.edsoo0.ru/8b68c39f

dopmMUpoOBaHU
€ YCTOWYMBOIO M
HIMPOKOTO
UHTEpeca K
crioco0am perieHus
MIO3HABATENbHBIX
3a/1a4
MOJIOKHUTETBHOTO
OTHOILIEHUS K
ypOoKaM
MaTEMaTHKH.

Crnyyaiinas
BEIMYMHA

bubmuorexa [JOK
https://m.edsoo.ru/8b68c39f

®opmupoBaHu
e MOHUMAaHU
HEOOXOAUMOCTH
oOpa3oBaHwUs,
BBIPAKEHHOU B
npeodIagaHun
yueOHo-
MO03HABATENbHBIX
MOTHBOB U
MIPEANIOYTEHNI
COLIMAJIBHOTO
crocoba  OLEHKHU
3HAHUMU.




THKaA.

YuciaoBele denepanbHaspadodaspqypaMmaMaTtema
6 XapaKTECPUCTHKH 6 bubmiorexa LIOK HaBE%)];HTHE
. https://m.edso0.ru/8b68c39f .
CITy4aitHBIX CaMOCTOSITEIILHOM
BETUYHH paboTel,  aHanm3a
cBOEH paboTHI.
PazButue
5 3aKoH O0IbIINX 3 bubnnoreka [IOK HABBIKOB .
ancern https://m.edso0.ru/8b68c39f | oo Ao PHOn
paboTel,  aHanmM3a
cBoel paboTHI.
dopMHUpPOBAHU
e MIOHUMaHUS
HEOO0XOIUMOCTH
oOpa3zoBaHus,
[ToBTOpenue, BBIPa)KEHHOU B
8 00001enue, 4 Bbu6nuoreka [IOK npeobafaniu
CHCTEMATH3AINs https:/m.eds00.ru/8b68c39f yueoHo-
. MI03HABATEIBHBIX
SHaHHH MOTHBOB u
MPEANOYTEHU I
COIMAJIBHOTO
cmocoba  OIECHKHU
3HAHUH.
OBIIEE KOJIMYECTBO
YACOBIIO 34
IMPOI'PAMME

[Tpu peanuzanuu Paboueit mporpaMMbl BO3MOKHA HHTErpalusi OUHOTO 00Y4eHHUs ¢ 00yUEHUEM C

NMPUMCHCHUCM NJUCTAHIITUOHHBIX 06p330BaTCJ'IBHBIX TCXHOHOFHﬁ, QJICKTPOHHBIM O6y‘IeHI/IeM. HpI/I OopraHu3aln

o6yquI/151 C IIPUMCHCHUECM JUCTAHIINOHHBIX 06p330BaTeJ'ILHLIX TeXHOHOFHﬁ, QJICKTPOHHOT'O O6y‘leHI/I$I

HCIOJIB3YIOTCS YKA3aHHBIC B JAHHOM Pa3ACJI€ SJICKTPOHHLBIC (I_II/I(I)pOBBIe) O6pa30BaTeHLHLIe PECYPCHI.



MPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHS'OCHOBHOIDorpavivia MatevaTiia,

OBPA3OBATEJIbHON TPOT'PAMMBI

7 KJIACC
Kon IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOI
NPOBEPsIeMOro | MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabrara
5 BeposiTHOCTB M cTaTHCTHKA
5.1 YurtaTh MHPOPMALIKIO, NPEACTABIECHHYIO B Ta0/IMLAX, HA AMAarpaMMax, MpeJCTaBIsATh
JaHHBIC B BHJIC TAOJIUII, CTPOUTH AMATPAMMEI (CTOJIOUKOBEIE (CTOJNIOYATHIE) M KPYTOBBIC)
110 MACCHBAM 3HAYECHU
5.2 OnucelBaTh M HUHTEPIPETUPOBATh PEABHBIE YUCIOBBIE JaHHBIE, IIPEICTABICHHBIC B
TabnuIax, Ha quarpaMmax, rpadukax
5.3 Wcnonb3oBare 1 ONMCaHMsI JIaHHBIX CTATUCTUYECKME XAPAKTEPUCTUKH: CpelHEe
apudMeTHIecKoe, Merana, HanOoJIbIlIee U HANMEHBIIIEE 3HAYCHHUS, pa3Max
5.4 Hmets npezicTaBieHue O ClIy4aHOW M3MEHUYMBOCTM HA IpUMepax IeH, (PU3NYECKUuX
BEJIMYMH, AHTPOIOMETPUYECKUX JIAHHBIX, UMETh IPEJCTaBICHUE O CTAaTUCTUYECKOU
YCTOMYMBOCTH
8 KJIACC
Kon IIpoBepsiemble npeMeTHBIE Pe3yIbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
MpoBepPsieMOro | MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHus
pe3yJibTara
5 BeposiTHOCTB U cTaTHCTHKA
5.1 W3Bnekatb u mnpeoOpa3oBbIBaTh HMH(OpPMAILMIO, TNPEACTABIEHHYIO B BHJAE TaOuIl,
auarpamm, rpaukoB, MpeICTaBISITh JaHHBIE B BUE TaOJIUL, TMarpamm, rpadukoB
5.2 OnuceIBaTh JaHHBIE C TOMOIIIbIO CTATUCTUYECKUX MOKa3aTeNeil: CpeTHUX 3HAUEHUN U Mep
paccenBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIOHEHHE)
5.3 HaxomuTe 4acTOThl 4YMCIOBBIX 3HAYEHUM M YacTOTHl COOBITUH, B TOM YHUCIE IO
pe3yabTaTaM U3MEpPEeHU U HAOII0IeHUI
9.4 Haxogute BeposiTHOCTH  CilydyallHBIX COOBITUM B  ONbITaxX, 3Has BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B ONBITaX C PAaBHOBO3MOXKHBIMH 3JI€MEHTapHBIMU
COOBITHSIMHI
9.5 Ucnonp3oBath rpaduueckue MoOJAEIH: JAEPEBO CIy4allHOTO SKCIIEPUMEHTA, JUarpaMMbI
Diinepa, ynciaoBas npsmast
5.6 OnepupoBaTh MOHATHSAMHM: MHOXKECTBO, ITOJAMHOXXECTBO; BBIIIOJIHATH OINEpalMM Ha
MHOXKECTBaMHU: OOBEAMHEHHUE, TepeceyeHne, JOIMOJHEHHUE; TMEePEYUCIATh AIIEMEHTHI
MHO’KECTB, IPUMEHSTh CBOWCTBAa MHOKECTB
5.7 Hcnonp3oBate rpaduueckoe MpencTaBIeHHE MHOXKECTB M CBSI3eH MeXIy HUMH s

OINMCAaHUS MPOLECCOB U SBJIEHUH, B TOM YMCIE MPHU PELICHUH 33Ja4 U3 APYTUX y4eOHBIX
IIPEAMETOB U KYypPCOB




9 KJIACC ®denepanbHaspabodasporpaMmaMaTemaTHKa.

Kon IIpoBepsiemble MpeAMeTHBIE Pe3yabTAThl 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM
NPOBEPSAEMOro | MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJbTara

BCPOHTHOCTB H CTaTUCTHKA

51 W3Bnekatp W mpeoOpa3oBbIBaTh  HMH(GOPMAIMIO, NPEICTABICHHYIO B  Pa3IMYHBIX
UCTOYHHKAX B BUJE TAOJUI, 1MarpamMmm, rpaMKoB, MPEACTABIATh JaHHBIE B BUJIE TaOJIHII,
IyarpaMm, rpauKoB

5.2 Pemiate 3amaun opraHM30BaHHBIM NEPEOOPOM BAPUAHTOB, a TAKXKE C HCIOJIb30BAaHUEM
KOMOWHATOPHBIX MPABUII U METOJIOB

5.3 Hcnonbs3oBarh onucarelbHbIe XapaKTEPUCTUKHU I MACCHBOB YHCIIOBBIX JIaHHBIX, B TOM
YHCJIe CPEAHUE 3HAYEHUSI U MEPHI PACCEUBAHUS

54 HaxonuTth 4acToThl 3HaYEHUH U YACTOTHI COOBITHS, B TOM YHCIIC MOJIb3YSICh Pe3yIbTaTaMu
MIPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUI

55 HaxoauTh BEpOSTHOCTH CIy4YalHBIX COOBITUH B M3Y4YEHHBIX OIBITaX, B TOM YHCJIE B

OIIbITaX C PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6I>ITI/I$[MI/I, B CCpuUiAX HCITBITAaHUH a0
IMEPBOro yCIricxa, B CCPUAX HCIIBITAaHUI EepHy.]'IJ'II/I

5.6 Hmets npencrasieHue 0 CIy4yaiHON BEIMYHMHE U O PACIIPENEICHUN BEPOATHOCTEN

5.7 Hmets npencTaBieHre O 3aKOHE OOJIBIIMX YHCEN KaK O MPOsBICHUU 3aKOHOMEPHOCTU B
CJIly4allHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCEIl B IPUPOJIE U OOLIECTBE




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKXAHUSA 7 ®denepanpHasgpabouasporpammalMaTeMaTHKa.

KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COepPKAHUS
5 BeposTHOCTb U cTaTucTHKA
5.1 [IpencraBnenne JaHHBIX B BUJIE TaOJIUI, TUarpaMM, rpadukoB. 3anodHeHNne Ta0IuI, YTCHUE U
MIOCTPOCHHUE JHUarpaMM (CTOJOMKOBBIX (CTOJNIOYATBIX) M KpyroBbiX). UreHue rpadukoB
peanbHBIX IporeccoB. M3BneueHne MHPOPMALMU U3 AMATPAMM U TaOJUIL, UCIOIb30BaHUE U
WHTEPIPETALNS JAaHHBIX
5.2 OmnwucarenbHasi CTaTUCTHUKA: CpeaHee apuMETHUecKoe, MenuaHa, pa3max, HaumOosbliee Hu
HaMMEHbIIIee 3HaUeHHsI HAOOPa YMCIIOBBIX TaHHBIX. [IpuMeps! cirydaitHON N3MEHYNBOCTH
5.3 Crnyyvaiinelii 5KcriepuMeHT (OmbIT) M ciydaiiHoe coObiTue. BepositHocTh M wactora. Ponb
MaJIOBEPOATHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B MpHUpojAe U B obmiectBe. MoHeTa U
urpaiabHasi KOCTb B TEOPHH BEPOSTHOCTEH
0.4 ['pad, BepumHa, pebpo. Crenens BepuinHbl. Yucino pédbep u cymmapHas CTENEHb BEPIIHH.
[IpencraBnenue o cBsizHOCTH Tpada. Lenn u mukisl. [Tyt B rpadax. O6xon rpada (diiepos
nyth). [IpeacraBienne 06 opueHTpoBaHHOM Trpade. Pemenue 3agad ¢ momoisio rpados
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUSA
5) BeposiTHOCTB U cTaTHCTHKA
5.1 [IpencraBneHue naHHBIX B BUAC TaOIHUII, TUarpamMmm, rpagukoB
5.2 MHOXECTBO, DJIEMEHT MHOXXECTBa, IMOAMHOXKECTBO. Omnepanuu HaJ  MHOXXECTBAMHU:
00bEeTMHEHNE, TIEpeCceUeHHUE, JOTIOIHEHNE
5.3 CpoiicTBa  omepanuii  HaJl  MHOXKECTBAMH: HepeMEeCTUTENBHOE, COYETaTENbHOE,
pacrpeieNuTeNbHOE, BKIIOYEHUS
5.4 Hcnonp3oBanne rpaduyeckoro mpeacTaBIeHNUss MHOYKECTB [ OMTUCAHUS PEATBHBIX MPOIIECCOB
U SIBIICHUM, TIPU pEIICHUH 3a7ad.
5.5 W3mepenune paccenBaHus NaHHBIX. JlHCTiepcus ¥ CTaHIAPTHOE OTKJIOHEHUE YMCIIOBBIX HAOOPOB.
Jnarpamma pacceuBaHus
5.6 DneMeHTapHble cOObITHA cilydaiiHoro omblta. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITHI C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUAMU. CirydaliHbIi BbIOOP. CBSI3b MEXITY
MaJIOBEPOSITHBIMU M TTPAKTHYECKH TOCTOBEPHBIMHU COOBITHUSIMU B ITPUPO/JIE, OOIIECTBE U HAYKE
5.7 JlepeBo. CBolicTBa IepeBbEB: €ANHCTBEHHOCTD IYTH, CYIIIECTBOBAaHHE BUCSYEH BEPIINHBI, CBSI3b
MEX]y YUCIIOM BepIIMH U uyuciaoM péodep. [IpaBuno ymHoxxeHus. Perienue 3a1au ¢ MoMoIbko
rpagoB
5.8 [TpotuBomnonoxusle codbiTusd. Juarpamma Diinepa. OObeIuHEHHE U NEepeceYeHue COOBITHH.
HecoBmecTHble coObITHS. DOpPMYIIa CIIOKEHHS BEPOSTHOCTEH
5.9 VYcnoBHas BeposTHOCTD. [IpaBuino ymuoxenus. HesaBucrumble coObITHS
5.10 IIpencraBneHue skcriepuMeHTa B BUe JepeBa. Perienue 3a1au Ha HaX0KJICHHE BEPOSITHOCTEN C
MIOMOIIIBIO JIEpeBa CIIy4aifHOTO 3KCIIEpUMEHTa, AUarpamm Diepa
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
5.1 [IpencraBiaeHre faHHBIX B BUJE TaOIULL, AMarpamMm, rpadMKoB, HHTEpIpeTalys JaHHbIX. UTeHne u




HOCTPOEHHE TabJIHMIL, AUarpamMM, rpaduKoB 110 pealbHbIM JAafiBIvpaibHaspadbodasnporpavMyalMaremal

F1UKa.

5.2 [lepecTanoBku u hakTopuan

5.3 CoueTaHus U YUCIIO COYETAaHUH

5.4 Tpeyronpauk [lackans. Penienue 3aqa4d ¢ HCIIOIB30BaHHEM KOMOMHATOPUKHU

9.5 I'eomerpuueckas BepossTHOCTh. CiydaiiHbIi BBIOOP TOYKM U3 (PUTYpBIHA IJIOCKOCTH, U3 OTpE3Ka U
U3 AYTH OKPY>KHOCTU

5.6 Wcneiranue. Yenex u Heynada. Cepust UCIIBITAHUN [0 IEPBOTO ycIexa

5.7 Cepus ucnibitanuit bepuysnu. BeposatHocTr coObITHH B cepruM UCTIBITAaHUN bepHyum

5.8 CrnyuaiiHas BeJIMUMHA U PaCIIpeieICHUE BEPOSATHOCTEN

59 Maremaruueckoe oxugaHue U gucnepcus. [IpuMepsl MaTeMaTH4eCKOro OXKHAAHUS  Kak
TEOPETUUECKOIO CPETHEr0 3HAYECHUSI BETUUNHBI

5.10 Marematuueckoe OXHAAHUE M JUCIEpPCHs] CIy4ailHOW BENWYMHBICUUCIO YCIEXOB B CEpUHU
WCTIBITAHUHN bepHyImn»

5.11 [TonstTue o 3akoHe OoJbIIKMX 4YHcend. M3MepeHue BeposSTHOCTEH € MOMOINIbIO YacToT. Pomb u

3HaYE€HHE 3aKOHA OOJNIBIINX YHCEN B IIpupoac u O6HICCTBC




MPOBEPSEMBIE HA OI'3 11O MATEMATUKE TPEBOBAHUSAKPE3YIIBTATAMpavva Martematuka.
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOMN TPOT'PAMMBI OCHOBHOTI'O OBIIEI'O
OBPA3OBAHUA

Kox IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaAM OCBOCHUSI OCHOBHOM
NpoBepsAeMoro | odpa3oBaTeibHOI MPOrPaMMbl OCHOBHOIO 0011ero oopazosanusi Ha ocHoBe PI'OC
TpeOOBaAHMS

1 YMeHue onepupoBarh MOHATUAMU: MHOXKECTBO, IOJIMHOKECTBO, OIIEPALlUU HaJl
MHOXECTBaMH; YMEHHE OTIEPHPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI,
HOPUMEHSATh UX MIPU PELICHUHU 33J1a4; YMEHHME UCIOIb30BaTh rpaduueckoe npeacTaBiIeHue
MHOXECTB [UIsl OIMCAHUs PEANBHBIX IIPOLIECCOB W SIBJICHMM, NPHU PEIICHHUM 3a1ad U3
JPYruX y4eOHBIX MPEIMETOB

2 YmMmenue ONCpHUPOBATh MOHATHUAMU: OIPCACICHHUE, aKCHMOMaA, TCOPEMA, NOKa3aTCIbCTBO,
YMCHHUC pPACIIO3HABATb HMCTHHHBIC W JIOKHBIC BBICKA3bIBAHUA, MPUBOAWUTL IMPUMCPLBI U
KOHTPIIPUMEPHBI, CTPOWUTH BBICKA3bIBAHUS U OTPULIAHHW A BBICKA3bIBaHUH

3 YMeHue onepupoBaTh MOHATUSMU: HATYPAJIbHOE YUCIIO, IPOCTOE U COCTABHOE YUCIIO,
JIETUMOCTh HaTypaJIbHBIX YUCEN, IPU3HAKH JEIIMMOCTH, LI€JI0€ YKCII0, MOAYJIb YKCIa,
OOBIKHOBEHHAsI JPOOb U IeCITUYHAS JpOoOb, CTAHAAPTHBIN BH]I YMCIIA, PAIIHOHAIEHOE
YHCII0, UPPALMOHAIBHOE YHUCII0, ApU(PMETUIECKUNA KBaJJpaTHBIN KOPEHb; YMEHUE
BBITNOJIHATH IEUCTBUS C UNCIAMU, CPABHUBATh U YIOPSA0YUBATH YUCIIA, IPEICTABIATD
YucIa Ha KOOPIMHATHOM NPSMOM, OKpYIJIATh YUCIIA; YMEHUE JIeNaTh NMPUKUAKY U OLICHKY
pe3ysbTaTa BEIYMCICHUN

4 YMeHue onepupoBaTh NOHATHIMMU: CTETIEHB C LENIbIM [T0Ka3aTeaeM, apupMeTHIecKuil
KBaJIpaTHbIN KOpPEHb, MHOI'OWIEH, aJireOpandeckasi 1po0b, TOXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJlbHOW CTENeHH OOJIbIlIe €IMHUIIbI; YMEHHUE BBIIOJIHATH PACUEThI 110
dopmynam, mpeoOpazoBaHUs LENBIX, APOOHO-PAMOHATBHBIX BBIPAKEHUH U BBIPAKEHHN C
KOPHSIMM, Pa3JI0KEHUE MHOTOYJIEHAa HAa MHOMKUTEIM, B TOM YHCIE C HCIIOJIB30BAHUEM
(dopMyI pa3HOCTH KBaJpaTOB U KBAJApaTa CyMMBbI U pa3HOCTH

5 YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OAHOU
IIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHE peliaTh
JUHEWHBIE U KBaJIpaTHbIE YpaBHEHUs, IPOOHO-PAIIOHAIbHBIE YPABHEHHUS C OIHOM
IIEPEMEHHOM, CUCTEMBI JBYX JIUHEHHBIX YPABHEHUH, JIMHEWHBIC HEPABEHCTBA U UX
CHCTEMBI, KBaJipaTHbIE U APOOHO-paLlMOHATIbHbIE HEPABEHCTBA C OJJHON MEePEeMEHHOM, B
TOM 4HCJIE NPU PEIICHUN 3a1a4 U3 IPYruxX NPEIMETOB M NMPAKTHYECKHUX 3a]ad; YMEHUE
UCIIOJIb30BaTh KOOPIMHATHYIO MPSIMYIO U KOOPAUHATHYIO TNIOCKOCTh JUISl H300paskeHUs
pEeLICHUI YpPaBHEHHI, HEPABEHCTB U CUCTEM

6 YMeHue onepupoBaTh NOHATHAMU: QYHKIUA, TpapUK QYHKIUH, HYIH QYHKIUH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHusl, yObIBaHMUS, HANOOJIbIIEE U
HalMEHbIIIee 3HaUeHUs (PYHKIUHN; YMEHHE ONIepUPOBATh MOHATUAMU: IpsMast
IPONOPLUUOHAILHOCTD, TMHEWHas QyHKIUS, KBapaTuyHasi QyHKIIHs, 0OpaTHas
IPONOPLHUOHATIBHOCTD, Tapaboia, runepoo1a; yMeHue CTpouTh rpaduku GyHKIUH,
WCIIOJIH30BaTh TPaQUKU STl OTIPECIICHHS] CBOMCTB MIPOIIECCOB U 3aBUCUMOCTEH, JIJIst
peleHus 3a1a4 U3 APYrux y4eOHbBIX NMPEIMETOB M peasibHOW JKU3HU; YMEHHUE BBIPAXKaTh
dbopmynaMu 3aBUCIMOCTH MEX]y BETMUUHAMU

7 YMeHue  omepupoBaTh  MOHSATHUSMHU:  TIOCIIEOBATENBLHOCTh,  apudMeTHYecKas U
reoMeTpuyecKas IMporpeccu; YMEHHE MCIOJIb30BAaTh CBOMCTBA ITOCIIEIOBATEIBLHOCTEM,
(GbopMyJIBI CyMMBI M OOIIIETO WiIE€HA MPU PEIICHUU 3a7a4, B TOM YHUCIE 3a/a4d U3 JPYrux
yueOHBIX IPEIMETOB U PEaTbHOM KUZHU




YMeHue pemarh 3aja4i pa3HbIX TUIOB (B TOM qHCJ@%HMﬁT’B@%ﬁWWB@WﬁWM’dTeM'd'
JBIDKEHHE, paboTy, IIEHY TOBAPOB U CTOMMOCTH TIOKYIIOK M YCJIYT, HAJIOTH, 3a7a4H U3
obnacTu ympaBlieHWsS JTUYHBIMH U CeMEHHBIMH (PUHAHCAMHU); YMEHHE COCTaBISTh
BBIPAXKECHUS, YPABHEHHUS, HEPABEHCTBA U CUCTEMBI T10 YCIIOBUIO 3aa4U, UCCIEI0BATh
MOJIyYEHHOE PEIIeHUE U OIEHUBATH MPABIONOJOOHOCTh MOJIYYEHHBIX PE3YyIbTAaTOB

F1UKa.

YMeHue onepupoBath NOHATHIAMHU: (QUTYpa, TOUKA, OTPE30K, IpsAMasi, Ty, JOMaHasi, yrod,
MHOI'OYTOJIbHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIN U paBHOCTOPOHHUIN TPEYTOJIbHUKH,
NPSMOYTOJIBHBIA TPEYroJIbHUK, MEIaHa, ONCCEKTPUCa U BBICOTA TPEYrOJbHHKA,
YeThIPEXYTOJIbHUK, MapajlleIorpaMM, poMO, IPSIMOYTOJIbHUK, KBaJpaT, TPaIeLus;
OKPYKHOCTB, KPYT, KacaTreJabHast; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (UTypamMH; yMEHHE
pelarhb 3aJauu, B TOM YKCJIE U3 TOBCETHEBHOM JKU3HHU, Ha HAXOXKAEHUE T€OMETPUIECKUX
BEJIMYHH C TPUMEHEHUEM U3YUYEHHBIX CBOMCTB (hUTyp U akToB
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YMeHne onepupoBath MOHSATHUSIMU: PaBEHCTBO (PUTYP, PABEHCTBO TPEYTOJIbHUKOB;
napajuieIbHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX, YTOJ MEXAY MPSMBIMHU,
NEePIEeHIUKYIISAP, HAKIIOHHAS, TPOEKIHs, 1oa00ue puryp, mogo0HbIe TPEYTrOJIbHUKHY,
CUMMETPUS OTHOCUTEJIBHO TOUKH U MPSAMOI; yMEHUE pacliO3HaBaTh PaBEHCTBO,
CUMMETpHUI0O U mojolue (uryp, mapamienbHOCTh U MEPHeHIUKYISIPHOCTh MPSIMBIX B
OKpPY’KaroIIeM MUpe

11

YMeHue onepupoBaTh MOHATUSAMU: AJIMHA, PACCTOSHUE, YToJl (BEIUYMHA yria, CHHYC U
KOCHHYC yIJia TPEyTroJbHHUKA), IJI0IA/h; YMEHUE OLICHUBATH Pa3Mephl MPEIMETOB U
00BEKTOB B OKPYXKAIOILIEM MUPE; YMEHHE IPUMEHATH (POPMYJIIBI IEPUMETPA U TIIOIIATU
MHOTOYTOJIbHUKOB, JITTHHBI OKPY>KHOCTH | IIOMIAJH Kpyra, 00beMa MpsSMOyTOIbHOTO
napajuiefienune1a; yMeHue NpUMEHSTh MPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O
CyMMe YTJIOB TPEYroJibHUKA, Teopemy [ludaropa, TpuroHoMeTpuiecKre COOTHOIICHUS
JUTSI BBIYMCIICHUS JJTUH, PACCTOSIHUM, TUIOIIA e
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Ymenne nzo0paxkaTh MI0CKue GUTYpHl 1 UX KOMOWHAIMH, IPOCTPAHCTBEHHBIE (PUTYPHI OT
PYKH, C IIOMOIUBIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY
WJIM CUMBOJIBHOMY ONMCAHUIO
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YMeHnue onepupoBaTh NOHATUAMU: MPAMOYTOJIbHASL CUCTEMA KOOPANHAT; KOOPIUHATHI
TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO, CKAIPHOE
MIPOU3BEJCHNE BEKTOPOB; YMEHHUE UCIIOJIb30BaTh BEKTOPBI U KOOPAMHATHI IS
MPEJICTaBICHUS TAHHBIX U PELIECHUS 3a7a4, B TOM YHCIIe U3 IPYTHX YY€OHBIX MPEIMETOB U
peanbHON KU3HU
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YMeHue onepupoBaTh MOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbIE JUArpaMMbl, TaOIUIBL,
cpeaHee apupMeTHIECKOe, MeIMaHa, HauOoJbIllee U HaUMEHblIIee 3HaYeHus, pa3Max
YHICIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATh U IPEOOPa30BHIBATH
UH(OPMalLIKIO, IPE/ICTABIEHHYIO B TaOJIMIIaX U HA JUarpaMMax, OTpakarollylo CBOMCTBA U
XapaKTEpUCTUKHU PEabHBIX MPOIIECCOB U SIBICHUI; YMEHHE paclo3HaBaTh U3MEHUNBbIE
BEJIMYMHBI B OKPYKAIOILIEM MHUPE
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YMeHue onepupoBaTh NOHATHAMMU: CIyYailHBIN ONBIT (CIy4alHBIA HKCIIEPUMEHT),
3JIeMEeHTapHOe COOBITHE (3JIEMEHTAPHBIN UCX0/T) CTy4alfHOTO OMBITA, CIydaifHOE COOBITHE,
BEPOSITHOCTH COOBITHS; yMEHHE HAXOAUTh BEPOSITHOCTU CITy4ailHBIX COOBITUI B OMBITAxX C
PaBHOBO3MOHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU; YMEHHE PelliaTh 3a7a4ul METOJOM
OpPraHU30BaHHOTO Nepedopa U ¢ MCIOJIb30BaHUEM PaBUIIa YMHOKEHHS; YMEHHE
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI U SBICHUI, TOHUMATh POJIb MPAKTUYECKU
JIOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUI B OKPYKAIOIIEM MUPE U B )KU3HHU; 3HAKOMCTBO
C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €r0 POJIbI0

B MAaCCOBBIX ABJICHUSX
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YMeHnue BeIOUpaTh MOAXOIAIINN H3y4YeHHBIN MGTOWW@QWWHPQW@MNGM&
MPUMEPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MMPUPOJIE U KU3HHU, PACTIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, OMKUCHIBATh OTAEIbHBIE BbIIAIOIIUECS
pe3yJbTaThl, MOJYYEHHBIC B XO/€ PA3BUTHUS MATEMAaTUKU KaK HayKH, IPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITHI U KX aBTOPOB B OT€UECTBEHHON W BCEMUPHON UCTOPUU

F1UKa.




IMEPEYEHDb DJIEMEHTOB COAEPKAHUS, ITPOBEPSAEMBIXHA O HO MATEMATHKE:viaTiKa.

Kon IIpoBepsiemMblii 3J1eMEHT co/IepKAHUSA
1 Yucna v BEIUMCIICHUS
1.1 Harypanbnsle u neinslie yncina. [IpusHaky 1eIMMOCTH LIEIbIX YUCEN
1.2 OOBIKHOBEHHBIE U JECATUYHBIC APOOH, MPOIEHTHI, 0ECKOHESYHBIC IEPHOTUIECKUE TPOOH
1.3 Panmonaneubie uncia. ApudpmeTHuecKkue ornepaiy ¢ pauoHaIbHBIMUA YHCIaAMU
14 JleiicTBUTENnbHBIC YCTa. ApUPMETHICCKHUE OTIEPAINH C ICHCTBUTEIHHBIMU YUCIIAMU
1.5 [TpuOnmkEHHbBIE BEIYUCTICHMS], TPABUIIa OKPYTJICHUS, IPUKUIKA U OIICHKA Pe3yJibTaTa BHIYUCICHUN
2 AnrebpanyecKkue BhIpaKEHUS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Crenens ¢ 1enbiM nokazatesneMm. CTeneHb ¢ pallMoHaIbHBIM noka3arenaeM. CBOMCTBa CTENIEHU
2.3 MHorousieHbl
2.4 AnrebGpanueckas 1po0b
2.5 Apudmerndeckuii KOpeHb HaTypaibHOW creneHu. JleWicTBus ¢ apuMeTHYeCKUMHU KOPHSIMH
HATYpaJIbHOH CTETICHH
3 YpaBHEHUS U HEpAaBEHCTBA
3.1 Llenbie 1 ApoOHO-panmoHaNbHbIe ypaBHeHHA. CUCTEMBI U COBOKYITHOCTH YpaBHEHHMA
3.2 Lenbie u 1poOHO-paIoHaIbHbIe HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 YucnoBble MOCIIEeA0BATEIEHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEAOBATENILHOCTEH
4.2 ApudmeTrndeckas u reomerpudeckas nporpeccun. Dopmysa CI0KHBIX TPOLIEHTOB
3) OyHKUINU
0.1, Oynkus, crocoosl 3ananus Gynkun. I'padux Gyrxnum. O61acTh onpeneneHuss 1 MHOKECTBO

3HayeHu# Qpynkuuu. Hynu ynakuuu. [IpomexyTku 3HakonoctosHeTBa. [IpoMexyTku
MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U MUHHMYMbI (QyHKnuu. HamOomnbinee w HanMeHbIEe
3HaueHue (PYHKIUU Ha IPOMEXKYTKE

6 KoopanHatsl Ha pAMON U IJIOCKOCTH
6.1 KoopaunatHas npsmas
6.2 JlexapToBbI KOOPAUHATHI Ha MJIOCKOCTH
7 I"'eomerpust
7.1 ['eomeTpuyeckue GUrypsl U ux cBoiicTa
7.2 TpeyronbHUK
7.3 MHOroyroisHUKN
7.4 OKpy’>KHOCTb U KpPYT
7.5 M3MepeHue reoMeTpuuecKrux BeIUYHH
7.6 BekTopsl Ha TIIOCKOCTH
8 BeposiTHOCTD 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTD
8.3 Komb6unatoprka
8.4 MHoxecTBa

8.5 I'pacer




®DenepanbHasgpadbouasporpammaMarematuka. 7-9xaacchi(yriayOaeHHBIYPOBEHb )

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Matematika. BeposTHOCTB U cTaTHCTUKA: 7-H KJIacc: yriyOJIeHHBIH YpOBeHb: YueOHUK; 1-¢ u3nanue, 7 kinacc/ bynumosuy E.A., Bynsraes B.A.,
AxuunonepHoe o0uiecTBo «l31aTenbeTBO
«IIpocserenue»

* Maremaruka. BeposiTHOCTh 1 cTaTUCTHKA: 8-1 Kjlacc: YIIIyOJICHHBIM YpPOBEHb: YUeOHHK; 1-¢ u3nanue, 8 kinacc/ byaumosud E.A., bynsrues B.A.,
AxkunonepHoe obmiectBo «M3aarenbeTBo
«IIpocsenienue»

* Maremaruka. BeposTHOCTh 1 cTaTucTHKa: 9-1 Kjacc: yriryOJICHHBIH YpOBEHb: YUeOHHK; 1-¢ n3nanue, 9 kinacc/ byaumosud E.A., bynsrues B.A.,
AxkunonepHoe obmiectBo «M3aarenbeTBo
«[Ipocsernienue»

METOAUMYECKHUE MATEPHUAJIBI IS YUYUTEJIA

* Marematika. BeposTHOCTB M cTaTHCTHKA: 7-H KJIacc: yriyOJIeHHBIH YpOBeHb: YUeOHUK; 1-¢ n3nanue, 7 kinacc/ bynumosuy E.A., Bynsraes B.A.,
AkunosnepHoe obuiectBo «M3aarenseTBo
«IIpocsemenne»

* MaremaTuka. BeposiTHOCTb U cTatucTuka: 8-if Kiacc: yriayOJieHHbIH ypoBeHb: yueOHUK; 1-e uznanue, 8 kiacc/ bynumosuu E.A., Bynbrues B.A.,
AxunonepHoe o61mectBo «M3naTenbcTBo
«IIpocBemnienue»

* MaremaTuka. BeposiTHOCTb 1 cTatuctuka: 9-if kiacc: yriayOieHHbIH ypoBeHb: yueOHUK; 1-e uznanue, 9 kinacc/ bynumosuu E.A., Bynbrues B.A.,
AxnnoHepHoe o0uiecTBo «31aTenseTBo
«IIpocserenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET
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