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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

M3y4eHne MaTeMaTHKy Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus HaMpaBiIeHO HA
JTOCTIDKEHNE OOYYAIOIIMMHKCS JIUYHOCTHBIX, METANpPEeIMETHBIX U  IMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4EOHOTO MIpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIEe  pe3yJbTaThbl  OCBOCHHMS  MPOTpaMMbl MO  MaTeMaTHKe
XapaKTEepU3yHOTCSL:

1) maTpuoOTHYeCKOe BOCTIUTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K TOCTHKCHHSIM POCCUHUCKAX MAaTEMAaTHKOB U POCCHMCKON
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) rpaxaaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IPpaKJaHWHA U peau3allii ero IMpas,
Npe/ICTaBIEHHEM O MAaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHUH, IPOLEAYp IPakIaHCKOTO O0IIECTBA (HApUMEpP, BHIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX MPOOJEM, CBSI3aHHBIX C MNPAKTUYECKUM
NpUMEHEHHEM JOCTKEHUW HayKH, OCO3HAHMEM Ba)XXHOCTH MOPAIbHO-3TUYECKHUX
MIPUHIIMIIOB B IEITEILHOCTH YU4EHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAHOBKOM HA AaKTUBHOE Y4YacTHE€ B pEIICHUM NPAKTUYECKUX 3aJad
MaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHMEM Ba)XHOCTM  MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHUH BCEH JKU3HM JUIS YCHENTHON MpodeCcCHOHATBHOM
JESTENIPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYATbHON TpaekTopuu oOOpa30BaHUA U JKU3HEHHBIX IUIAHOBC
y4ETOM JTMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOEe BOCTIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAALHOMY M OCTECTHYECKOMY  BOCIIPHSITHIO
MAaTEMaTHYCCKUX OOBEKTOB, 3ajad, pEIICHHH, pacCyXIACHHH, YMEHHIO BHICTh
MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 MO3HAHMS:

OpHMEHTALIMEN B ICATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI UENOBEKa, MPUPOJAbI U OOIIECTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTHS LUBWIM3ALMU, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTHKA U MATEMATHYECKOW KYJIbTYpPOM KaK CpPEJICTBOM ITO3HAHHS MHUpA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTHU,

6) puznyeckoe BocnuTaHHE, (OPMHPOBAHHE  KYJIbTYPbl  310POBbS U
IMOLMOHAIBHOI0 0JIAT IOy M
TOTOBHOCTBIO IPUMEHSATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUSI 3/10pOBOr0 00pa3za >KU3HHU (370POBOE MUTAHUE, COATAHCHUPOBAHHBIN pPEKUM
3aHATHH U OTABIXA, peryigpHas Gu3nueckas aKTUBHOCTD ), COOPMHUPOBAHHOCTHIO HABBIKA
pedraekcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >K€ IpaBa JAPYroro
YEJI0BEKA;

7) IKOIOTHYECKO€e BOCITUTAHHE:

OpUEHTAIIMEN HA IMPUMEHEHUE MAaTeMaTHUYECKUMX 3HAHUN [JIs pEelIeHUs 3a]ayB
00JIaCTH COXPAaHHOCTH OKpY Karolleil cpeiibl, MIaHUPOBAaHUS MOCTYNKOB U OLEHKUA UX
BO3MOXXHBIX TIOCHEACTBUN JJIsi OKpY’XKalolled Cpeabl, OCO3HAaHHEM TIJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pelIeHHUS;

8) amanTanus K H3MEHSIIOLIIAMCS YCJIOBUSIM COIUAILHOMH W IPHPOTHOM CpeIbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEOMPEICIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCI KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITebHOCTh, B TOM YHUCJIE yMEHHUE
YUHUTBCSl Yy APYTUX JIOJEeH, IpHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHMS,
HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEOYIONIHMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U JIeiicTBUsI, POPMYIIUPOBATH U OLIEHUBATh PUCKU U TIOCIECTBUA, (HOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIET0O
oOpa3oBaHus y oOyuatomerocss OynyT copMUpoBaHBI METaNpeAMETHBIE PE3yJIbTaThI,
XapaKTEPU3YIOMINECS OBJIAJICHUEM YHUBEPCAIbHBIMHU IMO3HABATEIbHBIMU JICHCTBUSIMU,
YHUBEPCATIbHBIMK ~ KOMMYHHUKATUBHBIMU  JEUCTBUSIMAU U YHUBEPCAIbHBIMU
PEryJIATUBHBIMU JEUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Joruueckue aeiMcTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, TOHSATHN, OTHOIICHUN MEXIY MOHATHUAMH, (HOPMYIHPOBATH ONPEICICHUS
TOHATHH, YCTaHABJIMBAThH CYIIECTBEHHBIM TMPHU3HAK KJIacCH(PUKAIMU, OCHOBAHUS IS
000011IeHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIIN3A,

BOCTIPUHUMATH, (POPMYIHPOBATH U TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTECIbHbBIC



U OTpULATENbHbIC, EAUHUYHbBIE, YACTHBIE U O0IIKE, YCIOBHBIE,

BBIABJIATH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOPEUMB
(akTax, JaHHBIX, HAONIOJEHUAX M YTBEPKIACHUAX, MpeaIaratb  KpUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUHNIL;

J1€J1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, 1€IYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHUN, YMO3aKIIFOYEHUH 10 aHAJIOTUH;

pa30upaTh J10Ka3aTelbcTBA MaTEeMaTHUYECKUX YTBEPXKACHUH  (IpsIMblE U OT
MPOTUBHOIO), IIPOBOJUTH CaMOCTOSITEIILHO HECJI0XKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpAaUBaTh ApPryMEHTAllUI0, NPUBOJUTH MPUMEPHl H
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,

BbIOMpaTh croco0 pemieHus: ydeOHOM 3a7auM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BBIOMpaTh Hanbosee MOAXOASIIINN ¢ YYETOM CaMOCTOATEIbHO BbIJEICHHBIX
KPUTEPUEB).

BazoBble ucciieoBaTebCKUe AeiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATECNIbCKUH WHCTPYMEHT IIO3HAHUS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBAThH THUIIOTE3Y, apryMEHTHPOBATh CBOIO
TO3UIUI0, MHCHHE;

IPOBOJIUTH 110 CAMOCTOSITEIEHO COCTABIICHHOMY IJIaHY HECJIOKHBIA IKCTICPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUIECKOT0 00BEKTa,
3aBHCHMOCTEH 00bEKTOB MEXTy COOOM;

camMoCTOsSITeTbHO  (popMynrpoBaTh O0O0OOIICHHS W BBIBOJABI IO pe3yiabTaTaMm
NpOBEAEHHOTO HAOIIO/IEHUS, MCCIEAOBaHNUs, OIICHUBATh JOCTOBEPHOCTH IMOTYYCHHBIX
PEe3yIbTAaTOB, BBIBOJIOB M O0OOIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKKe BBIIBHTaTh
HPE/IIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ nnpopmaunmeii:

BBISIBIISITh ~ HEIOCTATOYHOCTh M M30BITOYHOCTh  WHGOpMAIMHM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOWpATh,  aHANU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
nHGOPMAITUIO PA3IUIHBIX BUAOB B (OPM IIPEICTABICHNUS,

BBIOMpATH (popmMy mpeacTaBiaeHuss HHOOPMAIIUU U WLTIOCTPUPOBATH PEIlaeMbIe
3a/layu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoil 1 1X KOMOWHAIUSIMU,

OIICHMBATh HAJEKHOCTh MHGOPMAIMH TI0O KPUTEPUAM, TPEIJIOKEHHBIM YIUTEIIEM
WM COPMYITHPOBAHHBIM CaAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe eiiCTBHSA:

BOCHIPHUHUMATh U (OPMYJIHMPOBATH CYXKIAEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
LEeIsIMU OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX
Y IUCbMEHHBIX TEKCTaX, JaBaTh NOSICHEHUS 11O X0y PEIICHUS 3a1a4l, KOMMEHTUPOBATh



IIOJIy4YEHHBIN PE3YJIbTaT;

B XOJ€ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYKIA€MOH TEMBI,
npoOIeMbl, pelIaeMoOl 3a/1ayu, BbICKa3bIBaTh UJECH, HALICJICHHbIE HA MOMCK pPELICHUS,
COMOCTAaBJSATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYACTHUKOB JMAjora,
O0OHapy’KMBaTh pa3IMYUE M CXOJACTBO MO3ULUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELICHUs 3a7auyd, SKCIEPUMEHTa, HCCIEeI0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajay
Npe3eHTAMU U 0OCOOEHHOCTEH ayTUuTOpUU;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYAIbHON pabOThI
pU pelIeHUH Y4eOHBIX MaTEMaTHUYECKUX 3a/1aY;

OpUHUMATh LEJdb COBMECTHOM JI€ATEIBbHOCTH, IUIAHUPOBATHh OPraHMU3aLUIO
COBMECTHOM paboOThl, pacIpeieNsiTh BUIbI padboT, JOrOBapUBaThLCs, 00CYXKAATh MPOLIECC
U pe3ysIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI U IPYTHE), BHIIOJIHATH CBOIO YaCTh Pa0dOTHI U KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTUMH YWJIEHAMU KOMAaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJaJa B OOIIMIA
OPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIe y4eOHbIE IeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a/adu (UJIU ero 4acTh),
BbIOMpaATh Croco0 pemeHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PEUICHUN C Y4ETOM
HOBOM MH(}OpMaIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJI TIpollecca W pe3yibTaTa
peIlIeHnsT MaTeMaTHIECKOM 3a1a4u;

MPEeABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTHh MpH PEIICHUH 3a/auHu,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa JEATCILHOCTH TIOCTABICHHOW LIETU U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTIDKCHHSI WM HEIOCTHKCHHUS IICNIH, HAXOIUTh
omuOKy, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3yabTaTbl OCBOCHUS IMTPOTPAMMBI IO MATEMATHKE TPEACTABIIEHBI 10
rojiaMm oOy4YeHHUs B CIEIYIOIIMX pa3lieslaX MpOrpaMMbl B paMKax OTACJIbHBIX YUE€OHBIX
KypcoB: B 7-9 kiaccax — «l'eomeTpusi».



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnbie nonsaTus reometpun. Touka, mpsiMmasi, OTpe30K, JIyd. YTrou. Buasl yrios.
BeprukaneHble M cMexHble yribl. buccekrpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapannenbHOCTD U NEPIEHIAUKYIISIPHOCTD IPSIMBIX.

Cummetrpuunbie Qurypsl. OCHOBHBIE CBOMCTBA OCeBOW cuMMeTpuu. lIpumepsi
CUMMETPHUHU B OKPYKAIOIIEM MUpE.

OcCHOBHBIE TOCTPOEHUS C MOMOILBIO IIUPKYJSA U JIMHEWKH. TpeyronpHuk. BeicoTa,
MeauaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PAaBHOCTOPOHHUI TpEyToIbHUKUA. HepaBeHCTBO TpeyrobHUKA.

CBolicTBa M TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHuka. llpusHaku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa U TPU3HAKK NapajuieNbHbIX NpAMBIX. CyMMa yIJIOB TpEyroJbHUKA.
Breuinue yriel TpeyroibHUKA.

[IpsMoyronbHblid  TpeyroabHUK.  CBOWCTBO  MEOUaHbl  MPSMOYTOJIBHOIO
TPEyroJibHUKa, MPOBEAEHHOW K TunoTeHyse. lIpu3Haku paBeHCTBa INPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpaMOyTroiapHbIi TpeyronsHuK ¢ yriom B 30°.

HepaseHncTBa B reomerpun: HEPaAaBEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa o O0JIbIlIeM yTJie U OoJblliel CTOPOHE TpeyroibHuKa. [leprnenaukymsp
Y HAKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeauHHbBINA NEPIICHAUKYIISP
K OTPE3KYy KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyX HOCTb M KpYT, XOpJla U JTUAMETp, UX CBOICTBA. B3auMHOE pacmoiioxeHue
OKpy)KHOCTH W mnpsimMoi. KacatenbHas M cekymas K OKpPYXKHOCTH. OKpYX HOCTb,
BIIMCAHHAs B yroJl. BricaHHas u onuvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronpauku. llapamnenorpamm, ero mpu3Haku U CBOWcCTBA. YacTHbIE
CIIy4ad apajijIeiorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJIpaT), MX MPU3HAKN U CBOMCTBA.
Tpanenus, paBHoOOKast Tpamnenus, e€ CBOMCTBa U Mpu3HaKku. [IpsMoyronpHas Tpanenus.

Merton yaBoenust meauansl. Llentpanbaas cumMmerpus. Teopema @aneca u reopema
O NPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue NTMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuUKa.

ITonobue TpeyroapHHKOB, Kodhduiment moxaodbus. Ilpu3Hakum momoOus
TPEYroJlbHUKOB. [IpruMeHeHue mogo0us nMpy PemeHny MPaKTUYECKUX 3a71a4.

CpoiicTBa Tmomaneit reomerpuueckux Quryp. DopMynbl ais  TUTOMIAAH
TpEeyroibHUKa, NapaienorpaMmma, pomdba u Tpaneuuu. OTHOLIEHUE IUIOLIAJEH
MoA0OHBIX QUTyYp.

Breruncnenue rmmoniaaed TPEYyroJIbHUKOB W MHOTOYTOJIBHMKOB Ha KJIET4aTOM
Oymare.



Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJIa MPAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpUrOHOMETpUYECKHE (PYHKIUU YIIJIOBB
30°, 45° n 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEKy XOpAaMU U CEKyIIUMU. BrimcaHHbIE M OMMCAHHBIE YETBIPEXYTOJBbHUKN. B3anMHoOe
pacnonoxeHue ABYX OKpykHocTed. Kacanue okpyxHocTed. OOImMe KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYIIbI MPUBEICHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCHHYCOB U Teopema CUHYCOB. Perienue
NPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmogodusi. [lomo6rue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJIpaTe KacaTeIbHOM!.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ| BEKTOpamMu. PazjoxeHune BEKTOpa IO [JBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunatel Bektopa. CkansipHO€ MPOU3BEICHUE BEKTOPOB, IMPUMEHEHUE IS
HAXOKJICHUSI JJIUH U YTJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IIJIOCKOCTH. YPABHEHUSA MPSIMOW MU OKPYKHOCTHB
KOOpJIMHATAaX, MEPECEYCHUE OKPYKHOCTEM M MpsAMbIX. MeToq KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[JTMHA OKpYXHOCTH. ['pamycHas u paguanHas mMepa
yria, BBIYUCIIEHUE JUIMH AYT OKpYykHOcTel. [momanp kpyra, cekropa, CErMEHTa.

JIBUKEHUST TUIOCKOCTH U BHYTPEHHHE CHUMMETpUU (Quryp (3dJIeMEeHTapHbIC
npeactasienus). [lapannensueiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATHBI

IIpeameTHple pe3ynbTaThl OCBOCHHMS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

Pacrio3HaBaTh M3y4eHHBIE TEOMETPUYECKHE (PUTYPHI, OMPENEIATh UX B3aWUMHOE
pacmosio)keHne, u300paxaTb TeOMeTpHUYecKue (Uryppl, BBIIOTHATH UYEPTEKH
10 YCJIOBUIO 3a/1aun. M3MepsITh JMHEWHBbIE W YIJIOBbIE BEIWYMHBL. Pemiars 3agadu Ha
BBIUMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OIIEHKY JMHEHWHBIX U YTJIOBBIX BEJIIMYHUH MPEIMETOB B PEabHOM
KU3HU, pPa3MEpOB MPUPOJHBIX OOBEKTOB. Paznuuars pasMepbl 3THUX OOBEKTOB
10 TOPSIAKY BEJIMYMHBI.



CtpouTh 4epTERU K TEOMETPUUECKUM 3a1a4aM.

Ilonp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh PU3HAKHU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PEILIEHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHHS C HCIOIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCs  MpU3HAKAMM  PABEHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJBHUKOB,
CBOWCTBOM MEIUaHbI, MPOBEAEHHOW K TUIIOTEHY3€ NPSAIMOYIOJIBHOTO TPEyroJIbHUKA,
B PELIEHUN F€OMETPUUYECKHX 3a1au.

Onpenensate MapajuIebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpas3yer
¢ HUMHM cekymas. Onpenendars MapajuleIbHOCTh MPSMBIX C ITOMOIIBIO pPABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOM 0 TOUEK APYTrOU MPSIMOM.

Pemath 3a1aun Ha kieT4aTon Oymare.

[IpoBOIUTH BHIYMCIICHUS U HaXOJUTh YHUCJIOBbIE M OYKBEHHbIE 3HAYEHUS YTJIOB

B T€OMETPUUECKUX 3aJlayax C HMCIOJb30BAHHEM CYMMbI YIJOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB  yIJOB, OOpa30oBaHHBIX TMpPU TMEPECEYCHUH JIBYX
napajuieNIbHbIX MPSAMBIX CEKyIlel. PemaTs npakTHyeckue 3a1a4 Ha HaX0XKJAEHUE YTII0B.

Brnanerp mNOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENATh
OMCCEeKTPHCY yIJla U CEPEIUHHBIN EPIICHIUKYIISP K OTPE3KY KaK TeOMETpUUYECKHIEe MeCTa
TOYEK.

@opMynupoBaTh ONPEACICHUS OKPY)KHOCTH U Kpyra, XOpAel U JuaMerpa
OKPY>KHOCTH, IIOJIb30BAThCSI UX CBOWCTBAMHM. YMETh IIPUMEHATb 3TH CBOMCTBA IIPU
peleHnH 3a1ay.

BitazeTs MOHATHEM OIMCAHHOU OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilosb3oBatbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIIOB TPEYroJIbHUKA
[IEPECEKAIOTCA B OJHOU TOUYKE, U O TOM, YTO CEPEAUHHBIEC NEPIECHIUKYIIAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOU TOYKE.

Bnagers moHsTMEM KacaTeIbHOM K OKPYXKHOCTH, MOJIb30BAaThCA TEOPEMOKMO
NEPIEHIUKYIAPHOCTU KacaTeIbHON U paauyca, IPOBEIEHHOIO K TOYKE KaCaHHUs.

Ilonp30BaTbCsA NMPOCTEHIIMMHM TF€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh KX
MPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHUSA C IIOMOIUBI0 LUPKYJIS U
JIMHEHKHU.

IIpeameTHple pe3yabTaThl OCBOSHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 KJacce:

Pacno3znaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI, TIOJIb30BAThCS
MX CBOWCTBAMHU IIPU PEIICHUN I'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU TEPECEUEHUs MEAMaH TPeyroJibHHKA (LEHTpa Macc)
B PEILICHUU 3a7a4.

Bianete nmoHsiTHEM CpelHEN JIMHUU TPEYTrOJIbHHUKA W TPANEUWH, NMPUMEHATH UX
CBOWCTBA IPU PELICHUU reomMeTpruueckux 3anaad. [lonp3oBarecs Teopemon daneca



U TEOPEMOU O IPONOPLUMOHAIBHBIX OTpE3KaX, IPUMEHATb UX I PELICHUS
[IPAKTUYECKUX 3a/1a4.

[IpuMeHsAT, npu3HaKW MNOA00US TPEYrOJbHUKOB B PELUIEHUU TIE€OMETPUUYECKUX
3a/1au.

[lonb3oBaTbcst Teopemoirt Iludaropa gnst pemeHuss TreOMETPUUYECKUX U
MpakTH4eCKuX 3anad. CTpOUTh MATEMAaTUYECKYIO MOJENb B NPAKTUYECKUX 3aJayax,
CaMOCTOSTEIBHO J€J1aTh YePTEX U HAXOAUTH COOTBETCTBYIOIIUE JIJINHBI.

BiiageTs noHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOIrO yIila IPsIMOYIOJIbHOIO
TpeyrojibHuKa. I[101630BaThCs dTUMU NMOHATUSAMMU JUIS PELICHUS TPAKTUYECKUX 3a1a4.

Boruncnars  (pa3nuuHbIMU  CIOCOOaMH) IUIOMIA[b TPEYTrOJAbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, T/I€ HEOOXOIUMO, KaldbKyasTopoMm). [IpumeHsTh
IIOJIy4YCHHBIE YMEHUS B IIPAKTUYECKUX 3a1a4ax.

Biianets NOHATUAMU BIOMCAaHHOTO W LIEHTPAJIBHOIO YIJla, UCIIOJIB30BATh TEOPEMBI
O BIMCAHHBIX yTJax, Yrilax MexAy XopJaMu (CeKyIIMMU) U yTiie MEXIy KacaTeabHOl 1
XOpJIOU MPU PELICHUHA T€OMETPUYECKUX 3aaY.

Bianetp DNOHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, MPUMEHITh CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELLICHUH 3a/a4.

[IprMeHATh OTy4YEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIU
UL 3a7a4  pEAJbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOIIME  BBIYHCIICHHUS
C IpPUMEHEHHEM I0J00MsI U TPUTOHOMETpUHU (IOJB3YSACh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM ).

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS TPOTPaAMMBI Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kJacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAHUTH C UX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHI MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pelIeHUuEe MPSIMOYTOIbHBIX
TpeyrojbHUKOB»). HaxoauTh (¢ NOMONIBbIO KaJdbKyJSATOpa) JUIMHBI UM YIJIBI JUIS
HETaOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaThcss (popmMynamMu TIPUBEEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JUIsl HAXOXKJICHHUS COOTHOIICHWNW MEXIYy TPUTOHOMETPHUYECKUMU
BETTUYMHAMM.

Hcnonb30oBaTh TEOPEMBbl CHHYCOB M KOCHUHYCOB ISl HAXOXACHHUS Pa3THUYHBIX
AJIIEMEHTOB TPEYTObHUKA («pPEIIeHNEe TPEYTOJIbHUKOBY), MPUMEHSATh UX MPHU PEIICHUN
T€OMETPUIECKUX 3a/1a4.

Brnagets monsTHSMU TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX uryp. [lomp30BaThesi cBOMCTBAMH MOA00US MPOU3BONBHBIX (PUTYp, YMEThH
BBIYHCIISATH JUTMHBI U HAXOAHUTh YTl y TOM00HBIX uryp. [I[puMeHaTs cBOWCTBA TOI00MS
B TPAKTUYECKUX 3aJadaX. YMETh TMPUBOJAWTH MPHUMEPHl MOAOOHBIX (QUTYPB
OKPYXAaIOIIEM MHpE.

[Tonp30BaThCS TEOpEeMaMH O TIPOU3BEICHHH OTPE3KOB XOpI, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBAJpaTe KacaTeIbHOM.



[lonbp30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUECKUN U (PU3NUYECKUI CMBICIH,
NPUMEHATh MX B pEUIEHUHM T[EeOMETpUYEeCKMX M (u3nyeckux 3agad. [IpumeHsTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB JUI HAXOXKIECHUSA JJIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Braners MOHATHSIMU NPABUIBHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPYKHOCTH, JIJINHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyla, YMETh BBIYHCIATH IUIOLIALb Kpyra U €ro
yacTen. IIpuMeHsATh noydeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4dax.

HaxoauTe ocu (MM HEHTPBl) CUMMETPUH (DUTYpP, TPUMEHSTH IBUKEHHUS MJIOCKOCTH
B [IPOCTEUIIIMNX CITyYasiX.

IIpuMeHATh NOYyYEHHBIE 3HAaHUS HA PAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJENH
JUIA  3aJa4  peajbHOM JKU3HM M IIPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TMpUMEHEHUWEM MojAo0us U TPUTOHOMETPUYECKUX (YHKIMI (MOJab3ysACh, Tle
HE0OXOAUMO, KAJIbKYJISITOPOM).

10



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasgena |KonuyecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS

(Temnl) Kypca 4acoB coaepKaHue
[Ipocreiimue 14 [Ipocreiimme DopMyIMPOBATH OCHOBHBIE ITOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue GUrypsl u rEOMETPUYECKHUE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE PUTYPBI,
ux cBoucrBa. Msmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJIOKEHUE, BHINIOJIHATH
FEOMETPUUECKUX BETUUNH MHOroyrosiapHuK, 4epTEXK 110 YCIOBUIO 3aaUU.
JIOMaHas. IIpoBoauTk npocreinme NOCTPOSCHUs € IOMOLIBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIbHBIE YTJIbI.
PaGota

C IPOCTEUIITUMHU
YepTeKAMHU.
H3mepeHne TMHEeMHbIX
U YTJIOBBIX BEJIMYHH,
BBIYHMCIICHUE OTPE3KOB
Y yTJIOB

1 JTUHEUWKHU.

HN3mepsTh TUHEWHBIC U YTIIOBBIC BEIMUYNHBI TEOMETPUUCCKUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha IJ1a3» pa3Mepbl peaIbHBIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OLICHKY UX Pa3MEPOB.

PemaTth 3a/1aun Ha BRIYMCIICHUE JJTMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a7a4n Ha B3aMMHOE PACTIONIOKECHUE
TCOMETPUIECKUX (DUTYD.

IIpoBoauTh KIacCUDHUKALIUIO YTIIOB, BLIYUCIAATH
JIMHEWHBIE U YTJIOBBIE BEIMUUHBI, MPOBOAUTH
HEOOXO0IMMBbIE JJOKA3aTeJIbHBIE PACCYXKICHMUS.
3HAKOMUTBLCS ¢ HCTOPHUEN Pa3BUTHS T€OMETPUU

TpeyroabHUKN

22

[IoHsATHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh napel paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM MPU3HAKOB).

11




NIePBUYHBIC
peACTaBICHUs

O paBHBIX UTypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB.
[IpusHaku paBeHCTBa
MPSMOYTOJBHBIX
TPEYTrOJILHUKOB.
CBOMCTBO MeqHaHBI
IPSMOYTOJIBLHOTO
TPEYroJbHUKA,
MIPOBEAEHHOMN

K TUIIOTEHY3E.
PaBHOOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepagsencrra

B T€OMETPUHU.
[IpssMOYyTONBHBIN
TPEYTOJbHUK C YTIIOM
B 30°

BbIBOIUTH CieICTBUS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIHHUKOB; OMCCEKTPHCHI, BRICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyroJIbHUKA.

®opMyIHpPOBATH CBOWCTBA U MIPU3HAKU PABHOOEIPEHHOTO
TPEYTOJbHHKA.

CTpouTh 4epTeKH, pemaTh 3aAa4M C IIOMOIII0
HAXO0’KJICHUSI PAaBHBIX TPEYTOJTHHUKOB.

IIpuMeHSITH IPU3HAKY PABEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 3a]a4ax.

Hcnoab30BaTh HUPPOBBIE peCypChl A HCCTeI0BAHUS
CBOWCTB M3Y4aeMbIX QUTYD.

3HAKOMHUTBCS C HCTOPHeil pa3BUTHSI TECOMETPUU
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[TapannenbHble IpsIMBIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOUCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
0o0pa3oBaHHbIE

IIPU IEPECECYEHUN
napajIeNIbHbIX
MPSMBIX CEKYIIICH ).
[IpusHax
napajuieIbHOCTU
IIPSIMBIX Yepes
PaBEHCTBO PAaCCTOSIHUN
OT TOYEK OJHOU
MIPSAMOM JI0 BTOPOM
MIPSAMOM.

Cymma yriioB
TPEyroJIbHUKA.
Bremnue yrisl
TPEyroJIbHUKA

DopMyIMpPOBATH NOHATHE [TAPAJIICIIBHBIX IIPAMBIX,
HAXOAUTH [IPAKTUYECKUE IIPUMEPHI.

N3yuaTsh cBoiicTBa yriioB, 00pa30BaHHbBIX MPU MEPECECUCHUU
IapajuleabHbIX IpsAMBIX cexylien. IlpoBoauTe
A0KA3aTeJIbCTBA [1APAUICIIBHOCTU JBYX IIPSAMBIX C IOMOLIBIO
yIJI0B, 00pa30BaHHBIX IPU MEPECEUEHUU ITUX MPSIMBIX
TpEThEN MPSAMOM.

BeIyMcJIATh CyMMY YIUIOB TPEYT'OJIbHUKA U MHOI'OYT'OJIbHUKA.
HaxoauTsb uncnoBbie 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B TEOMETPHUUYECKUX 3a/1a4ax C UCIIOJIb30BaHUEM TEOPEM

0 CyMME YIJIOB TPEYTrOJIbHUKA U MHOI'OYT OJIbHUKA.
3HAKOMHUTBCH C MCTOPHE pa3BUTUSA T€OMETPUN

OKpyX HOCTb U KPYT.
['eomerpruueckue
[TOCTPOCHUS

14

OKpyXHOCTb, XOpJa U
JIAMETP UX CBOMCTBA.
KacarenbHas

K OKPYKHOCTH.
OKpYKHOCTB,
BIIMCAHHAs B yTOJI.

DopMyIMPOBATH ONPEACJICHUNA. OKPYKHOCTH, XOPAHI,
JIaMeTpa U KacaTelbHOU K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, NPU3HAKH, CTPOUTH YECPTEXKHU.
HccaenoBarp, B TOM 4KCIe HCNOJAb3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTb, BHIUCAHHYIO B YIOJI; LIEHTP
OKPYXHOCTH, BIUCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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Ilonsatue o I'MT,
MIPUMEHEHHE

B 3a71a4ax.
buccekrpuca u
CEepEIUHHBIN
NEPHEHAUKYIISAP
KaK T€OMETPUYECKHE
MeCTa TOYEK.
OKpyX HOCTBb,
ONMCaHHas 0KOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTb,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[Ipocrenmme
3aa4u

Ha IIOCTPOEHHUE

KAaCaTeNbHBIX.
Hcnoas3oBatb metoa I'MT 1urd mokas3aTenbcTBa TEOPEM

0 MepeceyeHnu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX NMEPIEHAUKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoupto 'MT.

OBJageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJbHUKA, HAXOAUTh LIECHTPBI ATUX
OKPYKHOCTEM.

Pematb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yTIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIEHANKYIISIPA JTaHHOTO OTPE3Ka;
NPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
NEPHEHAUKYISIPHON TaHHOM MPsSMOI; OUCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

10 PA3JINYHBIM 3JIEMEHTAM.

3HAKOMMTBCH € HCTOPHEH Pa3BUTHUS T€OMETPHUU

[ToBTOpEeHue, 00001ICHNE 4 [ToBTOpEHUE U Pemats 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HAHUU 000011IeHre OCHOBHBIX | MEXKIY pa3IMYHBIMHA YaCTIMH Kypca
MIOHATHN U METOJIOB
Kypca / Kjacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

0 MPOIOPIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTrOJIbHUKH

TeopeMa

0 TIPOTTOPIIMOHATBHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEYTroJbHUKA.

HanmenoBanue pasgena | KoaudecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YyYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

HeTbIpEXYTroabHUKH 12 [Tapamnenorpamm, ero | M300paxkaTh M1 HAXOAUTH HA YEPTEKAX
NPU3HAKU U CBOWCTBA. | YETHIPEXYTOJBbHUKH PA3HBIX BUJIOB U UX DJIEMEHTBHI.
YacTHble ciyyan @opmMyJIMpPOBATH ONpeeseHUsI: MapajjieJorpaMma,
napauieIorpaMMoB npsIMOYTOJibHUKa, poMOa, KBajpaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOJIbHUK, Tpaneuuu, NpsIMOYTroJIbHOW Tparenuu.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh MPH PEICHUH 3124
IIPU3HAKU U CBOWCTBA. | MPU3HAKHU M CBOMCTBA: NapajiesiorpaMmma,
Tpanenus. OpsSIMOYTOJIbHUKA, poM0Oa, KBaJparta, Tpaneluu, paBHOOOKOI
PaBHoOoOKas u Tpaneuuu, NpsIMOYTroJbHOU TpaIeluu.
IIPSIMOYTOJIbHAS IIpumMeHsITH MeTOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoab3oBath udpoBbIe pecypehl 1 UCCIET0BAHUS
Meron ynBoeHus CBOMCTB M3y4aeMbIX (QUTYP.
MEJIUaHBI. 3HAKOMUTBCH C MCTOPHEH pa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETPHS

Teopema daiieca u TeopeMa 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IOMOIIBIO LIUPKYJISA U TUHEUKH

¢ ucnoJib3oBanue reopeMsl daneca u TEOpEeMsI

O MPONOPUUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEANUAHBI
TPEYroJIbHUKA NIEPECEKAIOTCA B OJTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JIUHUSA.
[IponnoprmoHanbHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIbHUKE.
[TonoGHbIE
TPEYroJabHUKH. Tpu
npu3HaKa Mnoaoous
TPEYTrOJIbHUKOB.
[Ipumenenue
moxo0us

IIPU PELICHUU
IIPAKTUYECKUX 3a]1a4

CBSI3b C IICHTPOM MaccC, HAXOAMTh OTHOIIIEHNE, B KOTOPOM
METUAHBI JISTSATCS TOUKOW WX IepeceUCHUS.

HaxoauTh 0100HBIC TPEYTOJLHUKHA HAa TOTOBBIX YePTEkKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MMPU3HAKOB TOJ00MS.
PemaTh 3a1a4u Ha TOT00HBIC TPEYTOJLHUKHU C TIOMOIIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
0JIOOHBIX TPEYTOJTHLHUKOB.

IIpoBoauTH T0KA3aTEJIBLCTBA C HCIIOIH30BAHUEM
MIPU3HAKOB MO00MS.

Jloka3pIBaTh TPH MIPU3HAKA ITOA00HUS TPEYTOJIbHUKOB.
IpuMeHATH MOTYYCHHBIC 3HAHUS TIPH PEIICHUH
TCOMETPUYCCKUX U MPAKTHYCCKUX 3a/1a4.

3HAKOMUTBCS C HCTOPHETi Pa3BUTHSA TCOMETPUU

[ momans. Haxoxxnenue
IJIOIIA/IEH TPEYTOJIBHUKOB
¥ MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogo0HBIX hUTyp

14

CBoiicTBa IIomaaen
reOMETPUUECKUX
duryp.

DopMyJIbI

JUTS THIOIIAT!
TPEYroJbHUKA,
napajiesorpaMmma,
TpaneuuH.
Brerancnenue
TUIOIIAJICH CIIOKHBIX

buryp.

OguajgeBaTh NePBUYHBIMH NPeEACTABIEHUAMH 00 00I1IeH
TEOPHUH IUIOMIAIU (MEPHI), (POPMYJIUPOBATH CBOICTBA
TUTOIIA/H, BBISICHITH UX HATJISIIHBINA CMBICIL.

BoiBoauTh hopMyIbI 101K TTApaIIeiorpaMma,
TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAIH
NpsIMOYTOJIbHUKA (KBaapata).

BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
YETHIPEXYTOJIBHUKA YEPE3 AUATOHAIIA U YTOJI MEKTy HUMH.
Haxomuts miomanu ¢puryp, n300paxEHHbIX HA KIETYATOU
Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH H
JIOCTpanBaHUE.
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[Tnomanu guryp

Ha KJIeT4aToi Oymare.
[Imomaau moagoOHBIX
duryp.

3agaun

C MIPaKTUYECKUM
COJICp>)KaHHEM.
Pemienue 3amau

C MOMOIIILI0 METO/1a
BCIIOMOT'aTeIbHOMN
IJIOIIA A

Pa30upars npuMepsl HCIIOJIb30BaHNs BCIOMOTaTEIbHON
IUIOIAIN JIJISl PELIEHUS TEOMETPUYECKUX 3a7ad.
Haxoauts miomnaay nogo0HbIX Guryp.

BbIuncasiTh MIOIMAINA Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
Pematp 3aga4m Ha 1I0IIAb C MPAKTUYECKUM
COZIEp’)KaHUEM

Teopema ITudaropa u
Hayaja TPUTOHOMETPUHU

10

Teopema Iludaropa, u
€€ IpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GbyHKIHI 0CTpOro
yriia IpsIMOYTOJIbHOTO
TPEYroJbHUKA,
TPUTOHOMETPUUYECKUE
COOTHOILIEHUS

B [IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

Joka3biBaTh TeopeMy [ludaropa, ncnosib3oBarhb e

B [IPAKTHYECKUX BBIYMCICHUSX.

D®opMyJHPOBATH ONPEIEIICHNS] TPUTOHOMETPUUYECKHUX
GyHKIIUMN OCTPOTO yriia, MPOBEPSTh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUYECKUE COOTHOLIECHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh POpMYIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsi HAXOXKACHUS
COOTHOUIEHUH MEXIY TPUTOHOMETPUUECKUMH (QYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YTJIOB.

IIpuMeHsTH NOyYEHHbIE 3HAHUS U YMEHUS [IPU PEIICHUN
MPaKTUYECKUX 3a]1a4.

3HAKOMUTBLCH ¢ UCTOPHUEN Pa3BUTHS T€OMETPUH
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YTl B OKPYKHOCTH.
BrnucaHnHbIE 1 ONTMCaHHbBIE
YETBIPEXYTOJIbHUKHY.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEH

13

Bnucannbie u
LHEHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Yrisl MEXIY
XOpJlaMu U
CEKYILIUMU.
Bnucannsie u
OITMCAHHEBIC
YETHIPEXYTOJILHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIPU PEIIEHUU
F€OMETPUUECKHUX
3ajad4.

Bzaumnoe
pACIIONIOXKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJbHBIC.
Kacanwue
OKPY>KHOCTEU

®opMyJIMPOBATH OCHOBHBIE ONIPE/ICIICHMS, CBI3aHHBIE

C yIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHBIE YIJIbl, ONUPAIOIIHAECS HA OJIHY IYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IIUPPOBBIX
peCypcoB, BIMCAHHBIE U ONIMCAHHBIE YETHIPEXYTOJIBHUKH,
BBIBOAMTH HX CBOWMCTBA U MPU3HAKH.

Hcnmoab30BaTh 3TH CBOMCTBA U MIPU3HAKHU NIPU PEILIEHUU
3aaa4
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[loBTOpEeHue, 000061IeHNE 4 [ToBTOpEHUE Pemathb 3a1a4u Ha MOBTOPEHUE, ULTIOCTPUPYIOIIUE CBA3U
SHAHHHA OCHOBHBIX IIOHATHN U | MEX]y Pa3JIUYHBIMU YacTAMHU Kypca
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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9 KJIACC

Metpuueckue
COOTHOIIIEHUS
B OKPY>KHOCTH

0 IpeoOpa3oBaHUU
ITOJIO0HSI.
COOTBETCTBCHHEIC
9JI€MEHTHI IT0J00HBIX
uryp.

Teopema

0 MPOU3BEICHUHU
OTPE3KOB XOP/I,
TeopeMa

HanmenoBanue pasgena | Komnuectso OcHOBHOE OcCHOBHBIE BUJIBI IEATETLHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB coaepKaHue

Tpuronometrpus. TeopeMbl 16 Onpenenenue D®opMyIMPOBATH ONPeAeJIeHIsI TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUH TYIBIX U MPSMBIX YTJIOB.

Penienre TpeyrojibHUKOB ¢byuknuii yriaos ot 0° | BBIBOAMTHL TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyiibl (c paauycoM OMMCAaHHON OKPY>KHOCTH).
[PUBEICHHUS. BoiBoauTh hopMyJibl ISl BBIYUCTCHUS TUI0IAAEH
TeopeMa KOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CHHYCOB. IJIOIIAY TPEYTOJbHUKA YEPE3 JIBE CTOPOHBI M YTOJI MEXKIY
Pewrenue HUMH, (HOpMyIIa IUIOIMIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYrOJIbHUKOB. AUAaroHajinu U yroj MCxKay HI/IMI/I)
HpaKTI/ILIGCKoe Pemartn TPECYIrOJIbHUKU.
TIpUMEHEHUE PemaTthb npakTuueckue 3aauu, CBOASLIIMECS
JI0Ka3aHHBIX TEOPEM K HaX0>XJICHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NMOHATHE NTPEOOPA30BAHUS TTOI00HS.

HccnenoBaTh OTHOIIICHUE JIMHEHHBIX 2JIEMEHTOB (PUTYD
npu mpeoOpa3oBaHUM MO00MS.

HaxoauTts npuMepsl mo00us B OKPYKarOIIeH
JEUCTBUTEIIBHOCTH.

BbpIBOAUTH METPUUECKHE COOTHOIIEHUS MEXKy OTPE3KaAMU
XOp/I, CEKYLIMX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJIbHUKOB.

PemiaTh reoMeTpruecKkue 3a4a4u M 331a41 U3 PEaIbHOM
YKU3HU C UCIOJIb30BAHUEM MOJ00HBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaapare
KacaTeJIbHOMU.
[Ipumenenue

B PELICHUU
reOMETPUUECKUX
3a7a4

BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BEIYMTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DU3NUECKUHN U
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BEJCHHE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIMIpaBICHHbIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (TIepeMelleHIe) U
bu3nueckuii (craa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHusl CyMMbl U pa3HOCTH BEKTOPOB,
YMHOXEHHMsI BEKTOpa Ha YUCIIO, HCCIEA0BATh
reoMeTpudecKuil U (PU3NUECKUN CMBICIIBI ATHX ONEPaLUH.
Pemath reoMeTpuuecKkue 3a/1a4u ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEIEHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncasiTb CyMMY, pa3HOCTb U CKaJISIPHOE ITPOU3BECHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKaIIpHOE IPOU3BEACHHUE ISl HAXO0XKICHHUS
JUIMH U YTJIOB
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IIPUMEHEHUE
JIJIs1 HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemienue 3amau

C ITIOMOILIBKO BEKTOPOB.
[IpumeneHne BEKTOPOB
JUT pEIICHUS 3a1a4
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha IMJIOCKOCTHU

JlexapToBbI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHHE IPSIMOM.
YpaBHeHuUE
OKPY>KHOCTH.
Koopaunatel Touek
nepeceyeHus
OKPYKHOCTH U
IIPSIMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a7a4, MPAKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE PSIMOYTOJIBHON CHCTEMBI
KOOPJAMHAT, IEKAPTOBBIX KOOPJAUHAT TOYKH.

BbIBOAUTH YpaBHEHHE MPSIMOUN U OKPYKHOCTH. BbI1easiTh
MOJIHBIM KBaJIpaT IJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ ypaBHEHHUIO.

PemaTh 3a7a4M Ha HAXOXKJIEHUE TOUEK MEePeCceUeHUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOr0 KO3 dHUITMEHTA TPSIMOI
IIPY pEIICHUH 33124, JIJIsl OTIPEEIICHUS] PACIIOIOKECHUS
IIPSIMO.

IpuMeHATH KOOPANHATHI IIPU PEIICHUU T€OMETPUIECKUX U
MPAKTUYECKUX 33724, JIJISl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOJEeNel peasibHbIX 33/1a4 («METO/ KOOPJIUHATY).
HHoab30BaThes 7151 IOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMUTBLCH € HCTOPHUEI Pa3BUTHUS TEOMETPUU
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[IpaBunbHbIE
MHOT'OYT'OJIBHUKH.
JImMHa OKpy>KHOCTHU U
[JI0IIA/Ib KPYTa.
Brruncnenue rmiomanen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPY>XKHOCTH, JyTH
OKPYKHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CETMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCA NOHATHUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY JyTU U paJluaHHyI0 Mepy yIJa.
IIpoBoauTh mepexon OT paguaHHON MEpHI yria

K IPalyCHOM U HA00OPOT.

OmnpeneasiTh mIomaas Kpyra.

BoiBoauTh hopmy.isbl (B rpagyCcHOM U paJuaHHON Mepe)
JUISL JUTWH 1yT, TUIONAJeN CEKTOPOB U CETMEHTOB.
BoruncasTh mwiomaay GUryp, BKIOUAIOIIUX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTh rutomany B 3aga4ax peajabHON KU3HU

,HBI/I)KG:HI/I}I IINIOCKOCTH

[lonsiTHe 0 NBM>XEHUU
MJIOCKOCTH.
[TapannenbHbIi
NEPEHOC, TOBOPOT
[Ipumenenue

IIPU PELICHUHU 3a]1a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINE TOHATHS
JBUKCHUSL.

@ opmMyJHpPOBATH OINPEACICHUS ApaIEIbHOIO MEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUU. BBIBOAUTH X CBOWCTBA,
HAXOAUTH HETIOIBUKHBIE TOUKHU.

HaxoauTh 1IEHTPHI M OCH CUMMETPHI MPOCTEHINUX PUTyp.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pEIIeHIH TeOMETPUUYECKHX 3a7a4 (pa30oupaTh IPUMEPHI).
Hcmonb30BaTh 115 TIOCTPOCHUS U UCCIIEOBAHUN

1 POBBIC PECypPChI

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTHU3alv 3HAHWI

[loBTOpEHUE
OCHOBHBIX ITOHIATUU U

OmnepupoBath NOHATHAMU: DUTypa, TOUKA, psMasi, yro,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII U PAaBHOCTOPOHHHUIA
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METOJ0B KypcoB 7—9
KJIacCOB, 000011IcH1E
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimme
r€OMETPUYECKUE
burypsl 1 ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYMH.
TpeyroabHUKH.
[TapannenbHble U
IIEPIICHAUKYJISIPHbIE
IIpsIMBIE.

OKpy»X HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY>KHOCTH.
Bnucannsie u
OIMCaHHBIE
OKPY’KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeThIpEXYrOJIbHUKH.
Bnucanneie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BHICOTA TPEYTOJIbHUKA, ApAILJIEIOrPAMM,
pOMO, MPSIMOYTOJILHUK, KBAJpaT, TPANEIHs; OKPYKHOCTb,
KacaTeJabHas; paBEeHCTBO U nojodue uryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMHU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YTIIIa,
IJI0IIab, IEPUMETD.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IIIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAAN KpyTa,
00BEMa MPSMOYTOJILHOTO NapaJiiesienune1a.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJHMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
NPEACTABICHUS TaHHBIX U PELLICHUS 3a]1a4, B TOM YHCIIE

U3 IPYruX Y4eOHBIX MPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEXKIy Pa3InyHbIMU YacTIMH Kypca.
Bei0upaTh MeTO /17151 pelIeHUs 3aJa4u.

PemiaTp 3a1a4M U3 NOBCEIHEBHOM KU3HU
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U OTIMCaHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Havasa
TPUTOHOMETPHUH.
Pemenne o6mux
TPEYTrOJILHUKOB.
[IpaBunbHbIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
JBmwxenus. [Togobue.
CummeTpusi.
[Inmomans.
Beruucnenue
ororaaei. Ilmomanu
o100HBIX uryp.
JlexapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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