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COJAEP)KAHUE OBbYYEHUA

7 KUIIACC

IIpocreiimme reomerpuyeckue (purypol U ux cpoiicrea. U3smMmepenue reoMmeTpuiecKux
BeJIHYHH

Hauanbubeie noHsaTus reomerpuu. Todka, npsimMas, OTPE3OK, Jyd. Yroia. Buuabsl yrios.
BeprukansHple UM CMEXHBIE YIUIBl.  buccekrpuca yria. JlomaHas, MHOIOYIOJBbHHK.
[TapamienpHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTprn
B OKPY’KAIOIIEM MUDE.

TpeyroabsHukn

OcHOBHBIE IOCTPOECHMS € IOMOILBIO LIMPKYJIA U TMHEWKHU. TpeyronbsHuK. Beicora, Meauana,
OuccekTpuca, UX CBOICTBA.

PaBHOOEGApEHHBII 1 PABHOCTOPOHHUHN TPEYroNIbHUKH. HepaBeHCTBO TpeyroinbpHUKA.

CpoiicTBa W TpHU3HAKH DPAaBHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HaKMm paBeHCTBa
TPEYrOJIbHUKOB.

ITapajuiesbHBIC IPAMBIE, CYMMa YIJIOB TPEYr0JIbHUKA

CBolicTBa M IpHU3HAKU MapajuienbHbIX MpsAMbIX. CymMMa yIiioB TpeyrojbHUKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHbl IHPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstmoyTONBbHBIN TPEYroJbHUK ¢ yriioM B 30°.

HepasenctBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOU,
TeopeMa o 0oJIbIIeM yrie U O0NbIIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIOHHAs.

I'eomeTpryeckoe MecTOo TOYeK. buccekTpuca yria M CEpeiMHHBIN NEPHEHIUKYIAp K
OTPE3KY KaKk F€OMETPUYECKHUE MECTA TOYEK.

Oxpy:xHOCTH U KpYr. 'eoMeTpHYecKue MocTpoeHnst

OkpyXHOCTb M KpYI, XOopJa M JAMaMeTp, HMX CBoOiicTBa. B3anMHoe pacrnoyioxxeHue
OKpYXHOCTH U npsimoi. KacarenbHas 1 cexymas K OKpyHOCTH. OKpyKHOCTb, BIUCAHHAsI B yTOJL.
BrnincanHas u onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YeTbIpEéXyroJabHUKH

YersipéxyronbHuku. llapamnenorpamm, e€ro mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napauienorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Teopema @aneca M TeopeMa O MNPONOPUHOHAJIBHBIX OTpPe3Kax, IMOA00HbIE
TPEYroJbHUKH

Merton yaBoeHus menuansl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaXx.

CpenHue TMHUY TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0ust TpEeyroJbHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN PAKTUYECKUX 3a]1a4.

Maomans. Haxo:xknenue miiomaneid TPeyroJbHMKOB M MHOIOYIOJbHBIX (uryp.
IInomaau nonodHbIX Guryp

CpoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynsl s IUIOMIAAN TPEYTONbHUKA,
napaienorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIIAAeH MOJOOHBIX QUTYD.



Brruncnenue miomaaei TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KieTyaTol Oymare.

Teopema Ilngaropa u Haya1a TPUTOHOMETPHHU

Teopema [Tudaropa. Ilpumenenune teopems! [ludaropa npu pemieHnH NPaKTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJla MPSMOYTOJBHOTO TpPeyrojbHHKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

Yribl B OKPY:KHOCTH. BrincaHHbIe M ONHCAHHBbIE YeThIpexyroibHuku. KacarenbHbie
K okpyxHocTH. Kacanue oxkpy:kHocTeil

BnucanHbple M IEHTPAJIbHBIE YIJIbl, YIOJ MEXIY KacaTeIbHON M XOpAOW. YTJbI MEXIY
XOpJlaMH U CeKyIIMMHU. BriricaHHbIe 1 ONMCaHHbBIE YETBIPEXYTOJIbHUKHU. B3anMHOE pacnonoxenue
IBYX oKpyxHOcTel. Kacanue okpyxHocTeil. OOmire kacaTeabHbIe K ABYM OKPYXHOCTSIM.

9 KUIACC

Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pelllenne TpeyroJibHMKOB

Cunyc, kocunyc, Tanrec yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemenue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue nogoous. Merpuueckue COOTHOMICHUS B OKPYKHOCTH

[IpeoOpazoBanue nmoaodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYILUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

BexkTopsl

Bekrtop, nnmHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOMOIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS IJIMH U YIJIOB.

JlekapTOBbI KOOPANHATHI HA MJIOCKOCTH

JlexapToBbl KOOpIMHATBI Ha IIJIOCKOCTH. YPaBHEHUS TMPSMOM U OKPY)KHOCTH B
KOOpJMHATAX, [IEPECEUECHUE OKPYKHOCTEN U MPAMBIX. MeTo1 KOOpAMHAT U €T0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYT0JIbHUKH. /[JIMHA OKPYKHOCTH M IIOIIAAL KPyra. Beruuciaenue
IJI01A e

[IpaBuibHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [Inomane kpyra, cektopa, cermMmeHTa.

JIBHKEHUS JIOCKOCTH

JIBuKeHMsI IIIOCKOCTU U BHYTPEHHHE CUMMETPHUH (UTyp (3JI€eMEHTapHBIE MTPEICTABICHUS).
[TapannensHbId iepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IPEAMETA «I'EOMETPHUS»

JJMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl Y4eOHOro Kypca «l'eoMeTpus»
XapaKTEPUIYIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTUKH,
IICHHOCTHBIM OTHOIIEHUEM K JIOCTHIXKEHHUSM POCCHHCKUX MAaTEMaTUKOB M POCCHUUCKOM
MAaTeMaTUYeCKOW IIKOJIbI, K HCIIOJIb30BAHUIO ATUX JOCTIKEHHWW B JAPYTHMX HayKax H
MPUKIIAJHBIX cdepax;

2) rpa:kKI1aHCcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peallu3alliu €ro Tpas,
MPEJICTaBJICHHEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJIICHUH, TIPOTICTYp TPaXKTaHCKOT0 00IiecTBa (HalpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTBIO K
00CYKICHUIO 3TUYCCKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUMA
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE y4aCTHE B PELICHUHU MPAKTUYECKHUX 3a7a4 MaTeMaTHU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMAaTHUYECKOro OOpa30BaHMs Ha MPOTSHKCHHH
BCEH KU3HU JJIsl YCIEUTHOW MpodecCHOHaNbHON NeSATENbHOCTH U PA3BUTHEM HEOOXOJIMMBIX
YMEHHIA, OCO3HAHHBIM BEIOOPOM U MOCTPOCHHEM MHIUBUIYaTbHOU TPACKTOPUU 00pa30BaHUS
Y )KMU3HCHHBIX IJIAHOB C yU4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K DMOIMOHAILHOMY M ACTETHMYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHX
OOBEKTOB, 3a/ay, pEHICHWN, pPaCCYy)KIEHUH, YMEHUIO BUICTh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIINEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOABI W OOIIECTBa, MOHUMAHUEM
MaTeMaTHYeCKONH HayKu Kak c(epbl 4eIoBeuecKOW MesATENbHOCTH, ITAallOB €€ pa3BUTHUS U
3HQUUMOCTU JUIsl  Pa3BUTHS IMBUJIM3AIMK, OBJAJCHHUEM S3BIKOM MaTEMaTUKH H
MaTeMaTUYeCKOW KyJIbTYpOW KaK CPEJACTBOM IO3HAHHWS MHpA, OBIAJACHUEM IPOCTEHITUMU
HaBBIKaMH UCCJIEI0BATEIbCKON AEATEIbHOCTH;

6) ¢usnueckoe Bocnuranme, GopMHUpPOBAHME KYJIbTYPbI 310POBbS U
IMOIMOHAIBLHOIO 0JIAroNoJyYns:

TOTOBHOCTBIO TPHUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B HHTEPECAaX CBOETO 370POBBS,
BEJICHUS 3I0pOBOT0 00pa3a >KU3HHU (310pOBOE MUTaHHUE, cOaTaHCUPOBAHHBINA PEXHUM 3aHATUI
U OT/bIXA, peryisipHas (pU3NYecKasi aKTHBHOCTH), COPMUPOBAHHOCTHIO HAaBBIKA PEIICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMTMOKY M TAKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHNE MAaTeMaTUUECKUX 3HAHUHN JJIs PelIeHus 3a1a4 B 00J1acTu
COXPAHHOCTH OKPYXKAIOIIEH cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OIIEHKH UX BO3MOKHBIX
MTOCJICICTBHH JIJIsl OKPYXKAIOIIEH CPeJibl, 0CO3HAHUEM TII00aTBFHOTO XapaKTepa IKOJTOTHIECKUX
po0JieM U myTel UX pelieHus;

8) ajanTanmus K M3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K IEHCTBUSM B YCIOBHAX HEONPEAEIEHHOCTH, OBBILICHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO IEATENbHOCTD, B TOM YNCJIE YMEHHUE YUUTHCS y APYTUX
JOEH, MPHOOPETAaTh B COBMECTHOM NESTEILHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETCHIINU U3
OIIbITA JIPYTHX;

HE00XO0AMMOCTBIO B (JOPMUPOBAHUY HOBBIX 3HAHUIH, B TOM yKciie (GOPMYIUPOBATh UIEH,
MOHATUS, TUIIOTE3bI 00 00BEKTaX U SIBICHHUSX, B TOM YUCIIE paHEEe HEU3BECTHBIX, OCO3HABATh
neguuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMI0, BOCIPUHHMATH CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIMUH KOHTpMEpP, KOPPEKTUPOBATh IMPUHUMAEMbIE PEILECHUS U
necTBus, GopMyIupoBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

® BBUIBIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKM MAaTEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHUH MEXIY MOHATUSAMH, (GOPMYJINPOBATH ONpPE/EIeHUs OHATUH,
YCTAaHABJIMBATh  CYIIECTBEHHBIM MpU3HAK KilacCU(PUKAIMM, OCHOBAHMS IS
0000IIIeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATN3a;

® BOCIPUHMMATh, (OPMYIUPOBATEH U NPEOOPA30BBIBATH CYXKIECHUS: YTBEPAUTEIBHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

® BbIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTUBOPEYUS B
¢dakTax, JaHHBIX, HAOJIOACHUSAX W YTBEPXKACHUAX, MpeIaratb KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

e JleaTh BBIBOJBI C UCIOJb30BAHNEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U UHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;

e pa3duparh [OKa3aTeIbCTBA MATEMATUYECKUX YTBEPXKIACHHW (IpsSMbIE ©  OT
IIPOTUBHOI0),  NPOBOJUTH  CAMOCTOATEIBHO  HECJOXKHBIE  JOKA3aTeNbCTBA
MaTeMaTHUYecKUX (aKTOB, BBICTPAWBATh ApTryMEHTALMI0, NPUBOJUTH IMPUMEPHI U
KOHTpPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BbIOMpaTh crnoco0 pemieHust y4eOHOHN 3ahauu (CpaBHUBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BEIOupaTh HaubosIee NoAXO AN ¢ YIETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® HCIOJIB30BATh  BOIPOCHI KAk  HCCIENOBATEIbCKMM  MHCTPYMEHT  IO3HAHMS,
¢bopmMynupoBaTh BOIIPOCHI, bukcupyromue IIPOTUBOPEYHE, npobiuemy,
CaMOCTOSITEJIbHO yCTaHaBIMBAaTh MCKOMOE WU JlaHHOe, (OpPMHUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM 3KCIEPUMEHT,
HeOoJIbIIIOe HCCIeI0OBaHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTY COOOM;

® CaMOCTOSTENbHO (OpMyJIUpOBaTh OOOOIIEHUS W BBIBOJABI 10 pPE3yJbTaTaMm
POBEAEHHOTO HAOIIOIEHUS, UCCIIEI0OBaHUS, OLIEHUBATh JIOCTOBEPHOCTH IOJIy4EHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® IIPOTHO3UPOBaTh BO3MOXHOE pa3BUTHE IpoIecca, a TaKKe  BbIIBUraTh
MIPEIIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:



BBISIBIISAT HEAOCTATOUYHOCTh U M30BITOYHOCTh MH(OPMAIUH, TaHHBIX, HEOOXOIUMBIX
IS peILICHNs 3a/1a4H;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIIHIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

BbIOMpaTh (opMy mpexacraBieHuss WHGOPMALMUM W WIUTIOCTPUPOBATH pEIIaeMbIe
3a7a4M CXeMaMu, JuarpaMMaMi, HHOH rpauKoil 1 X KOMOMHALUSMU;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIUHU TI0 KPUTEPHUSM, MPEIOKESHHBIM YUUTEIIEM UITH
cpOpMyIMPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

BOCIIPUHUMATH U (POPMYJIHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSAMH U LIETSIMHU
OOIIeHus, SICHO, TOYHO, T'PAaMOTHO BBIPaXaTh CBOIO TOYKY 3pEHHsSI B YCTHBIX W
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSACHEHHS 110 XOAY PELICHUS 33141, KOMMEHTHPOBATh
MOJTYYEHHBIH Pe3yJIbTaT;

B X0/JIe 00CYXKJIEHUS 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, IPOOIEMBI,
pemraeMoil  3aJau, BBICKA3bIBaTh WJIEM, HAICJIICHHbIE Ha IIOMCK PpEIICHHUS,
COIIOCTABIISITh CBOM CYXKICHHS C CYXKICHUSAMH JAPYTUX YYaCTHHKOB JHAaJora,
OOHapyKUBATh Pa3IMUUE M CXOJICTBO MMO3UIIHIA, B KOPpEeKTHOU hopme hopMyarpoBaTh
pa3HoIJIacHsi, CBOM BO3PAKEHHS,

MPEJCTABIATh PE3Y/IbTAThI PEIICHUS 3a/1a41, SKCIIEPUMEHTA, HCCIIEJOBAHUS, TPOEKTa,
CaMOCTOSITENILHO BHIOMpATh (OpMAT BBICTYIUICHHS C y4ETOM 3ajad Mpe3eHTaluu M
0COOCHHOCTEW ayIUTOPHU;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAHHOM W MHIMBHIYAILHONH pabOTHI
IPU PEIICHUN Y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

OPUHUMATh LEJb COBMECTHOH  JEATENbHOCTH, IUIAHWPOBATh  OPraHHU3aIUIO
COBMECTHOH palOThI, paclpedessaTh BUABI PabOT, JOTOBApHUBATHCA, OOCYXKIATh
MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaThb B TPYNIOBBIX (Qopmax paboTsl (0OCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BHITOIHATH CBOIO YaCTh paOOTHl U KOOPIWHUPOBATH
CBOM JICWCTBUS C IPYTMMH WiIEHAMH KOMaH]IbI, OIIEHUBATh KA4e€CTBO CBOETO BKJIA/IA B
Oo0mMH  TPOAYKT MO  KpUTepusM,  cHOpPMYTUPOBAHHBIM  Y4aCTHUKAMHU
B3aUMOJICHCTBHSL.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE eiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJISITh IIJIaH, ITOPUTM pPELICHHs 3aJadu (MJIM €ro 4acTh),
BBIOMpPATh CIOCOO pemeHus] ¢ y4ETOM HMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEIIEHUHN ¢ YUYETOM
HOBOMW MH(pOpMaLIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIECCa U Pe3yJIbTaTa PEIICHHs
MaTeMaTHIEeCKOM 3a1a9Hu;

NPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPH PEIICHUH 3aa4l, BHOCHTh
KOPPEKTHUBHI B JICATETLHOCTh HA OCHOBE HOBBIX 00OCTOSATEIHCTB, HalIEHHBIX OITHOOK,
BBISIBJIEHHBIX TPYJAHOCTEN;



® OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JACSITEIIbHOCTU MOCTABJICHHOM 1I€JIU U YCIOBUSM,
OOBSICHATh NMPUYUHBI JOCTUKEHHSI WM HEAOCTHXKEHUS LIEJH, HAaXOIUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHI

K konmy oOydeHusi B 7 KJjacce OOy4arOMUKUCS TMOJYYUT CIACAYIOIIME MPEAMETHBIC
pe3yIbTaThI:

Pacrio3naBaTh W3y4EHHBIE TEOMETPUYECKHE (QUTYpPHI, ONPENeIsITh HX B3aMMHOE
pacmooxkeHue, n300paxkarh reOMETPUYECKHE (UTYPHI, BBIMOIHITh YEPTEKU IO yCIOBHUIO
3amaun. V3mMepsaTh TUHEHHBbIC W YIJIOBbIC BEJIWYMHBI. Pemiath 3a1auu Ha BBIYMCIICHHUE JJIUH
OTPE3KOB U BEJIUYUH YTJIOB.

Jenatb rpyOyro OLIEHKY JTUHEHWHBIX U YIJIOBBIX BEJIMYUH MIPEAMETOB B PEATBHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznudars pa3mMepbl STUX 0OBEKTOB IO MOPSIKY BEINYUHBIL.

CTpouTh YepTEkKHU K TCOMETPUUSCKHUM 3a7adaM.

[Tonb30BaThbcs MpU3HAKAMH PABEHCTBA TPEYTrOJIBHUKOB, HCIONb30BaTh MPU3HAKU U
CBOWCTBA paBHOOCIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOAUTH JTIOTHUECKHUE PACCYKICHHS C HCTIOJIB30BAHIUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCsl MPU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MeIHaHbl, MNPOBEAEHHONW K THUIMOTEHY3€ NPSIMOYTrOJbHOTO TPEYrojdbHUKA, B PELICHUU
r€OMETPUUYECKHX 3a/1a4.

Ornpenenars napamiebHOCTh MPSIMBIX C IIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cekymiasi. OnpeaensTh napamuieIbHOCTh MPSIMBIX C TOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOUEK
OJIHOM IIPSIMOI1 10 TOUEK IPYroil NpsIMOM.

Pemats 3a1aun Ha kieTyaToi Oymare.

[IpoBOAUTH BHIYKMCIICEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHBIC 3HAYEHUS YIJIOB B
F€OMETPUUYECKUX 3a7adyax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIbHUKOB H
MHOTOYTOJTbHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX MPHU MEPECEUYCHUU ABYX MapaLIEIbHBIX
MpsIMBIX CEeKyllel. PelmaTe npakTuueckue 3aaul Ha HaX0KJI€HUE YTJIOB.

Branets moHATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh ONPEACNSITh OMCCEKTPUCY
yrJla ¥ CepeIMHHBINA MEePIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE MECTa TOYEK.

@opMynHpOBaTh OMPEACIICHUS] OKPYKHOCTH M KPYyTra, XOpAbl U TUAMETPA OKPYKHOCTH,
M0JIb30BaThCA UX CBOMCTBAMU. ¥ METh MPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3aad.

Bragets nousTHEeM ONMMCAHHON OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh HAXOUTh €€
neHtp. [lonb3oBaThest hakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJIHOM TOYKE, U O TOM, YTO CEpPEAUHHBbIE NMEPHEHAUKYJSAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Brmagers mnoHATHEM KacaTeNbHOM K OKPYKHOCTH, II0Jb30BAaThCS TEOPEMOH O
MEePIEHIUKYIISIPHOCTH KacaTelbHON U pajinyca, MPOBEIEHHOTO K TOYKE KaCaHHSI.

[Tonb30BaTbcst MPOCTEHIIMMH T€OMETPUYECKUMHU HEPABEHCTBAMU, MOHUMATh MX
MPaKTUYECKHUI CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUYECKHE TTOCTPOSHUS C TIOMOIIBIO ITUPKYJIS U TUHEHKH.

K xonny oOyuyenus B 8 kJjacce oOydarouMiics MONYYUT CIETYIOLINE NpPEIMETHBIE
pE3yJIbTaThI:

PacrioznaBaTh OCHOBHBIE BBl YETHIPEXYTOJILHUKOB, UX 3JEMEHTHI, MOIb30BAThCS HX
CBOMCTBaMHU IMPH PELICHUH F€OMETPUUECKUX 3aau.



[IpumeHsTh CBOMCTBA TOYKHM IE€peceueHUs] MeIuaH TpeyrojbHuKa (IleHTpa macc) B
pelIeHnH 3a/1au.

Brnanets nonsTueM cpeiHel IMHUN TPEYTOJIbHUKA U TPAelIMK, IPUMEHSITH X CBOMCTBA
IIpY peuieHuu reomerpuyeckux 3anad. llomp3oBaTtbes Teopemont Paseca U TEOPEMOU O
MIPOIMOPLMOHANIBHBIX OTPE3KaX, MPUMEHSATh UX IS PEeIICHUS IPAaKTUUECKUX 3aa4.

[IpuMeHsTh PU3HAKU [TO100US TPEYTOJIHLHIUKOB B PEHICHUH F€OMETPHUUECKHX 3a7ay.

[Tons3oBatbest Teopemoit [Iudaropa ans pemieHus reoMeTpUYECKUX U MPAKTHUECKUX
3a1a4. CTpouTh MaTeMaTU4ECKYIO0 MOJIEb B IPAKTUUECKUX 3a]a4aX, CAMOCTOSATENbHO JEaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUTUHBI.

Bnagers moHsATHSMU CHMHYCa, KOCMHYCAa U TaHT'€HCA OCTPOTO yria MpSMOYToJbHOTO
TpeyronbHUKa. [101b30BaThCS 3TUMHU NOHATUAMH I PEILICHUS IPAKTUUECKUX 3ajau.

Boruucnsate  (pa3nuyHbIMM - cIOCOOaMM)  IJIOMIAAb TPEYroJbHHUKA ¢ IUIOIIAJU
MHOTOYTOJIbHBIX (uryp (mosib3ysch, rAe HEOOX0auMo, KanbKyasTopoMm). I[IpumeHsTH
MOJIyY€HHBbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Bnagers MOHATHSAMM BIMCAHHOIO M LEHTPAJIbHOIO YIJIA, HUCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriaax MeX1y XopAaMH (CEKYILIUMHU) U YIJIe MEXAY KacaTelbHON U XOpAOH
MIPH PEIICHUN T€OMETPUYECKUX 3a/1ay.

Brnagets noHsTHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA [IPU PEIICHUH 3a]1a4.

[IpuMeHsTH OTy4EeHHbIE 3HAHUS HA TPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOJIENH JUIs
3a/la4 pealibHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHUEM
o00Us U TPUTOHOMETPUH (TIOJIB3YSICh, I/I€ HE0OX0IUMO, KAIIbKYIISITOPOM).

K koHiy oOyuenus B 9 kJacce oOydaromuiics MOJYYUT CIEIYIOIIME IPEIMETHBIE
pe3yJbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (DYHKIMM OCTPBIX YIVIOB, HAXOJUTh C MX IOMOUIbIO
pa3aUyYHbIE AJIEMEHTHl MPAMOYTOJBHOTO TPEYTrOJbHUKA («pEIIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBI0 KaNbKYJISTOPA) AJIUHBL U YTJIbI 111 HE TaOJUYHBIX
3HA4YCHUI.

ITonp3oBaTbecs  QopMylaMH  OpPUBENEHHS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUJIsl HAXOKJCHHSI COOTHOIIEHUH MEX /1y TPUTOHOMETPUUYECKHUMHU BETUUMHAMU.

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JJI1 HAXO0KJI€HUS Pa3INYHbIX 3JIEMEHTOB
TPEyroJibHUKa («pelIeHre TPEeyroJbHUKOBY), MPUMEHSTh UX MPHU PEIIEHUH T'€OMETPHUUECKUX
3aj1ad.

Bnagerp mnoHsATHSAMH peoOpa3oBaHHA MOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonooHbIx ¢uryp. [lonb3oBaTbecst CBOMCTBAMHU MOAOOUS MPOU3BOJBHBIX (UTYp, YMETb
BBIUUCIIATh JUTMHBI U HAXOJAUTh YIJbl Yy MOJ00HBIX (uryp. Ilpumensts cBoiicTBa mogobus B
MPAKTUYECKHX 3a/1auax. Y MeTh IPUBOAUTH IPUMEPHI MT0I00OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaTbes TeOpEMaMu O MPOU3BECHUH OTPE3KOB XOP/, O MPOU3BEICHUH OTPE3KOB
CEeKYILUX, O KBaJpare KacaTeJbHOM.

[Tonmp30BaThbcs BEKTOpaMHd, MOHUMATh UX T€OMETPUUYECKHM M (DU3MYECKHil CMBICT,
NPUMEHATh UX B PELICHWU T€OMETPUYECKHX M (pu3ndeckux 3aaad. IIpumeHsTs ckanspHoe
MIPOM3BEICHNE BEKTOPOB AJIsl HAXO0XAECHUS JUIMH U YTJIOB.

[Tonb30BaTbcss METOJIOM KOOPJIMHAT Ha IUIOCKOCTH, NPUMEHATh €ro B PELICHUH
TFE€OMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.



Bragete noHATUSMH IPaBUIBHOTO MHOTOYTOJIbHUKA, IITMHBI OKPYKHOCTH, IJTUHBI JyTH
OKPYKHOCTH U paJUaHHON Mephl yIiia, yMETh BBIYMCIIATH IUIOLIAJb Kpyra M €ro 4acTei.
[IpuMeHSTh MONYy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

HaxoauTe ocu (Mnu 1EHTpBI) CUMMETPHH (DUTYP, TIPUMEHSTH ABMKEHHS IUIOCKOCTH B
MPOCTEUIINX CITyYasX.

[IpuMeHATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKNE MOAEIIN [l

3aa4 peaJbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHECHHEM
1o100US U TPUTOHOMETPUYECKUX (PYHKIUH (MOJIB3YsICh, TJ€ HEOOXOANMO, KaJIbKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHME, 7 KJIACC

Koaunuec
TBO
Ne i/ Tema ypoka aKkajaeMu
YeCKUX
4aCco0B
IIpocrenmme
1 r€OMETPUUYECKHE 1
00BEKTHI
2 MHOroyronbHuK, 1
JIOMaHas
CMexXHBIE U
3 1
BEPTUKAIBHBIC YTIIBI
CMexHBIE U
4 1
BEPTHUKATbHBIE YTIIbI
CMeXHBIE U
5 1
BEPTHUKAIbHBIE YTIIBI
CMeXHBIE U
6 1
BEPTUKAIBHBIC YTITBI
CMeXHBIE U
7 1
BEPTHUKATbHBIE YTIIbI
CMeXHBIE U
8 1
BEPTHUKAIbHBIC YTIIBI
N3mepenune
JIMHEUHBIX U
9 VIJIOBBIX BEJTUYHH, 1
BBIYMCIIEHUE
OTPE3KOB U yTJIOB
N3mepenune
10 JIMHEUHBIX U 1

YTJIOBBIX BECJIMYUH,

Bun gesitrebHOCTH

dopmyIUpOBaTh
OCHOBHBIE ITOHATHS U
OIIpeeIICHUS.
PacnioznaBatb
U3YyYEHHbIE
reOMEeTPUUECKUE
(burypsl, OnpenenaTh
UX B3aUMHOE
pacIoyioKeHue,
BBINOJIHATH YEPTEXK 110
YCIIOBUIO 33JIa4H.
IIpoBoauTh
IIpOCTEHIINE
MIOCTPOEHHUSI C
MTOMOLIBIO IIUPKYJIS U
nuHenku. M3mepsaTs
JIMHEHHBIE U YIIIOBBIE
BEJIMYNHBI
TE€OMETPUUYECKUX U
IPAKTUYECKHUX
00bekTOB. OnpenensTb
«Ha IJ1a3» pa3Mepsl
peanbHBIX 0OBEKTOB,
MIPOBOAUTH rPyOyIO
OILICHKY MX pa3MepOB.
Pematp 3a1aun Ha

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/8866b724

bu6mmoreka [IOK
https://m.edsoo.ru/8866ch6a

bubmuorexa [JOK
https://m.edso0.ru/8866c5c0

bubmuorexa [JOK
https://m.edso0.ru/8866c7be

bu6mmoreka [JOK
https://m.edsoo.ru/8866c3ea




11

12

13

14

15

16

17

BBIYMCIICHUC
OTPE3KOB U yIIOB

N3mepenne
JIMHEHHBIX U
YIJIOBBIX BEJIMYMH,
BBIYHMCJICHUE
OTPE3KOB U yTJIOB

N3mepenne
JIMHEHHBIX U
YIJIOBBIX BEJIMYMH,
BBIYMCJICHUE
OTPE3KOB U yTJIOB
IlepumeTp n
wiomans Guryp,
COCTaBJICHHBIX U3
MIPSIMOYTOJIBHUKOB
IlepumeTp n
wiomans uryp,
COCTaBJIECHHBIX U3
MPSIMOYTOJIBHUKOB

[TonsaTHE O paBHBIX
TPEyroJbHUKaX U
NepBUYHbBIE
IIPEJCTABICHUS O
paBHBIX (uUrypax

Tpu npusnaka
paBeHCTBa
TPEYrOJIbHUKOB
Tpu npusHaka
paBeHCTBa
TPEYrOJIbHUKOB

18

Tpu npusnHaka
paBeHCTBa
TPEYTrOJILHUKOB

19

20

Tpu npusnaka
paBeHCTBa
TPEYTrOJIbHUKOB
Tpu npusHaka
paBeHCTBa
TPEYTrOJIbHUKOB

BBIYHCIICHHE JTUH
OTPE3KOB U BEJIMYUH
yriioB. Pemate 3agaun
Ha B3aMMHOE
pacrnosoxxeHue
TreOMETPUUYECKUX
¢uryp. [IpoBoauTh
KJIacCU()UKALIMIO YTIIOB,
BBIYHCTISITh JINHEHHBIC U
YTJIOBBIE BEIMYUHBI,
MIPOBOHTH
HE0OX0TUMBbIC
J0Ka3aTeNbHbIe
paccyxaeHus.
3HaKOMUTHCA C
UCTOpHUEN pa3BUTHS
TeOMETPHH

Pacno3naBate napsl
PaBHBIX TPEYTOJIbHUKOB
Ha TOTOBBIX UepTexkax (¢
yKa3aHUEM TTPU3HAKOB).
BoeiBonuTh crenctBus
(paBeHCTB
COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PAaBEHCTB
TPEYTrOJIbHUKOB.
dopMynupoBaTh
OIIpEeCIICHUS:
OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO,
MPSIMOYTOJIbHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJbHUKA;
CEPEUHHOTO

bubmuorexa [JOK
https://m.edsoo.ru/8866ce80

bu6mmoreka [IOK
https://m.edsoo.ru/8866d1fa

bu6mmoreka [IOK
https://m.edso0o.ru/8866d34e

bu6mmoreka [IOK
https://m.edso00.ru/8866e01e




21

Tpu npusnaka
paBeHCTBa
TPEYrOJIbHUKOB

22

23

24

25

26

[Ipu3naku paBeHCTBa

IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

[Ipu3naku paBeHCTBa

MPSIMOYTOJIBHBIX
TPEYroJbHUKOB

CBOIiCTBO MEeIUAHEBI

MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€e

CBOIicTBO MeI1aHbI

MPSIMOYTOJIBHOTO
TpPEeYroJbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€e
PaBHOOEIpeHHBIC M
PaBHOCTOPOHHUE
TPEYrOJIbHUKU

27

[Ipu3naku n
CBOMCTBA
paBHOOEIPEHHOTO
TPEYroJIbHUKA

28

[Ipu3naku n
CBOMCTBA
paBHOOEPEHHOTO
TPEyroJibHUKa

29

[Ipu3naku n
CBOMCTBA
paBHOOEPEHHOTO
TPEeYroJbHUKA

30

31

Hepasencrsa B
reoOMeTpUHU

Hepasencrsa B
reoOMEeTpUHU

32

HepaBencta B
reoMeTpun

MepreHIuKyIspa
OTpe3Ka; IepuMeTpa
TPEYroJIbHUKA.
dopmyIHpOBaTh
CBOMCTBA U ITPU3HAKU
PaBHOOEAPEHHOTO
TpeyroyibHUKa. CTpOUTH
YEPTEXKHU, PEeIIaTh 3a7a4n
C TIOMOIIBIO HAX 0K ICHHUS
PaBHBIX TPEYTOJIbHUKOB.
[IpuMeHATH, pU3HAKK
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B
3amavax. Mcnonb3oBaTh
1 (poBBIE peCypChI IS
HCCIIEA0BaHUs CBOMCTB
M3y4aeMbIx uryp.
3HAKOMUTHCS C
HUCTOPHUEN pa3sBUTHUSA
TEOMETPHUH.

bu6mmoreka [IOK
https://m.edso00.ru/8866e88¢

bubmuoreka [JOK
https://m.edsoo.ru/8866e9ec

bu6mmoreka [IOK
https://m.edsoo0.ru/8866d6fa

bu6mmoreka [IOK
https://m.eds00.ru/8866d880

bu6mmoreka [IOK
https://m.eds00.ru/8866d880

bubmuorexa [JOK
https://m.eds00.ru/8866e26¢

bu6mmorexa [IOK
https://m.edso0.ru/8866e3a2




Hepasencrsa B

33
reOMETpUH
[IpsiMoyTonbHBIM
34 TPEVEOLHIK ¢ bu6mmoreka [IOK
peyT R https://m.eds00.ru/8866eb22
yriaom B 30
[IpsimoyronbHbIN
35 TPEYrOJIbHUK C
yriiom B 30°
KonrponsHas pabora
bubmuoreka [JOK
36 0 TEMe
" " https://m.edsoo.ru/8866echc
TpeyronbHuKN
[TapamiensHbie ®
37 . OpMYJINpOBATH bubnnoreka [JOK
psIMBIE, X
p L ITOHSATHE https://m.eds00.ru/8866ef64
CBOMCTBa
napajIeTbHbBIX
38 [IaThIif mocTyNAT TPSIMBIX, HAXOUTD
Epxnna [PaKTHYECKHE
Hakpecr nexamue, npumepsl. U3yuars
COOTBETCTBEHHBIE U CBOICTBA yTJIOB,
OAHOCTOPOHHHC 00pa30BaHHBIX MPHU
39 76, 00pa3oBaHHbBIC ’ ’ bubmmorexa [JOK
nepeceueHuH
YHIRL 0P p https://m.edsoo.ru/8866f086
IIPH IIEPECCUCHUH MapauIeIbHBIX TPSIMBIX
MapajuIeIbHBIX cexyien. IIposonuts
MPSIMBIX CEKYIIEH JI0Ka3aTeNbCTBa
HakpecT nexarue, MapayienbHOCTH JBYX
COOTBETCTBEHHBIE U MPSIMBIX C TIOMOIIBIO
OJTHOCTOPOHHHE YTJIOB, 00pa30BaHHBIX
40 yTJ1b1, 00pa30BaHHBIC IIPY NIEPECEUEHUH ITUX
MIPH ITePECCUCHUN MPSIMBIX TPEThEH
napaiebHbBIX MpSAMO. BeaucisTh
MPSAMBIX CEKYIIEn CyMMYy YIJIOB
Hakpecr nexainue, TPCYroJibHAKA 1
COOTBETCTBEHHBIE U MHOT'OYTOJIbHHKA.
OJIHOCTOPOHHHE HaxoauTh uncioBble u
41 VIUIBbI, 06pa3oBaHHbIE OYKBEHHbIE 3HAUCHUS
[PH TIEpPECEUCHUH yrjos B
NMapauIeTbHbIX TCOMETPHUIECKUX
IPSIMBIX CEKYIIEH 3anmaqax ¢
WCTIOJIh30BaHUEM
Hakpecr nexammue,
TEOpPEM O CYMME yTJIOB
COOTBETCTBCHHBIC U P YMME YT
TPEeYTroJIbHUKA U
42 OJIHOCTOPOHHUE pey

yTJ1bl, 00pa30BaHHBIE
IIPY NIEPECEUEHUN

MHOT'OYTOJIbHUKA.
3HAKOMUTELCH C




43

NapajuIeIbHbIX
MPSIMBIX CEKyIIEn

Hakpect nexanue,
COOTBETCTBEHHBIE 1
OJIHOCTOPOHHUE
yIi1bl, 00pa3oBaHHbIE
MIpU TIEPECEUCHUN
napajuieIbHbIX
MPSAMBIX CEKYIIEH

44

IIpusnak
MapajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO
pacCTOsIHUM OT TOYEK
OJIHOM MpsIMOH 710
BTOpOU MPSMOi

45

46

[Ipu3nax
[apajuIeIbHOCTH
IIPSIMBIX Y€peE3
PaBEHCTBO
pPacCcTOSHUM OT TOYEK
OJIHOM MpsIMOH 110
BTOPOU NPSMOU
Cymma yriio
TPEYroJbHUKA

47

48

49

Cymma yriioB
TPEeYroJbHUKA
Buemnue yribl
TPEeYroJbHUKA

Buemnue yribl
TpEeyroJIbHUKA

50

KonTponbnas padora
0 TeEMe
"[lapanienbHble
npsiMble, CyMMa
yTJIOB
TpeyrojapbHuKa"

HUCTOPUEN pa3BUTUS
TEOMETPHH.

bu6mmoreka [IOK
https://m.edsoo.ru/8866f3b0

bu6mmoreka [IOK
https://m.edso00.ru/8866f630

bu6mmoreka [JOK
https://m.edso00.ru/8866f8ba

bu6mmoreka [JOK
https://m.edsoo.ru/8866fa5e

bu6mmoreka [IOK
https://m.edso0.ru/8866fe6e

51

OKpY>KHOCTb, XOPABI
U TUaMeTp, UxX
CBOICTBA

52

KacarenpHas
OKPYKHOCTHU

dopMynpoBaTh
OIIpEEICHUS:
OKPY>KHOCTH, XOPJBbI,
auaMmerpa u
KacaTeJIbHOW K

bu6mmorexa [IOK
https://m.eds00.ru/88670800

bu6mmoreka [JOK
https://m.edso0.ru/88670e9a




53

54

55

OKpy»KHOCTb,
BIIMCaHHAas B yroJl
OKpY>KHOCTb,
BIIMCaHHAs B yroJl

Ilonstue o I'MT,

IIPUMECHCHUC B
3aJadyax

56

Ilonstue o I'MT,
MIPUMEHEHUE B
3ajiavax

57

buccekrpuca u
CepEAUHHBIN
MEPIICHANKYISP KaK
reOMETPUYECKUE
MecCTa TOUEK

58

59

60

OKpy>KHOCTb,
OIMCAaHHAas OKOJIO
TPEyroJibHUKa
OKpy»KHOCTb,
OIMCaHHAast OKOJIO
TPEyroJIbHUKa
OKpy»KHOCTb,
BIIMICAaHHAsS B
TPEYTOJIbHUK

61

OKpYyXHOCTb,
BIMCAaHHAs B
TPEYrOJIbHUK

62

63

64

[Ipocreiimme 3agaun
Ha ITIOCTPOEHUE

[Ipocrenimue 3anaun
Ha MOCTPOEHUE

KonTponbHas pabota
10 TEME
"OKpYXHOCTb U
KpYT.
I'eomeTpuueckue
ocTpoeHus"

OKpy>KXHOCTH. M3yuath
HMX CBOMCTBA,
MPU3HAKHU, CTPOUTH
yeprexu. Mccnenosars,
B TOM YHCJIE UCITIOJIb3YS
1K (pPOBBIE PECYPCHI:
OKPY’KHOCTb,
BIIMCAaHHYIO B YTOJ;
LIEHTP OKPYXHOCTH,
BIIMCAHHOW B yroJ;
PaBEHCTBO OTPE3ZKOB
KacaTeJIbHbIX.
Hcnonws3oBars MeTO
I'MT mna
JI0Ka3aTelIbcTBa TEOPEM
0 MepeceyeHun
OMCCEKTpUC YIIIOB
TPEYTrOJbHUKA U
CEepEAUHHBIX
TEePIEHIUKYIISIPOB K
CTOpOHaM
TPEYroJIbHUKA C
nomotbsio [ MT.
OBnaneBaThb
TOHSATHUSMH BITUCAHHOMN
U ONHCAHHOMN
OKPYKHOCTEHN
TPEYTOJIbHUKA,
HaxOJUTh LIEHTPBI 3TUX
OKpyxHOCTel. Pemars
OCHOBHBIE 33/1a4 Ha
IIOCTPOEHHUE: YyIJIa,
PaBHOTO JaHHOMY;
CEpPEAUHHOrO
MEepPICHANKYIsIpa
JTAHHOTO OTPE3Ka;
MIPSIMOM, IPOXOIALIEN
yepe3 JaHHYI0 TOUKY U
MepHeHIUKYISIPHON
JTAHHOW MPSIMO;
OHMCCEKTPUCHI JAHHOTO
yTJIa; TPEYroJIbHUKOB
M0 Pa3JIMYHBIM

bubmuorexa [JOK
https://m.edso00.ru/8867013e

bubmuoreka [JOK
https://m.eds00.ru/88670508

bubmuorexa [JOK
https://m.edso00.ru/88670a62

bu6mmoreka [IOK
https://m.edso0.ru/8867103e

bu6mmoreka [JOK
https://m.edso0.ru/88671188

bu6nmoreka [JOK
https://m.eds00.ru/886712d2

bubmuoreka [JOK
https://m.edso0.ru/88671462




3JIEMEHTaM.
3HAKOMHUTHCS C
HUCTOPUEN pa3sBUTUSA
TEOMETPHH.

65

IToBTOpEeHue u
0000111eHNE 3HAHUI
OCHOBHBIX TTOHSITHI
U METOJIOB Kypca 7
Kjacca

66

67

68

Hrorosas
KOHTpOJIbHast paboTta

[ToBTOpEHME M
000011eHNE 3HAHUNA
OCHOBHBIX TTOHSTUN
Y METOJIOB Kypca 7
KJiacca

IToBTOpEHUE U
000011eHNE 3HAHUNA
OCHOBHBIX IOHSTHI
Y METOJIOB Kypca 7
KJ1acca

Hroro 68 gacos, KP-4, I1P-0

Pemars 3agaun Ha
IIOBTOPEHHE,
WUTIOCTPUPYIOIINE
CBA3U MEXIY
Pa3IMYHBIMU YaCTAMM

Kypc

TEMATHUYECKOE INIAHUPOBAHHUE, 8 KIIACC

bu6mmoreka [IOK
https://m.eds00.ru/886715b6

bu6mmoreka [IOK
https://m.edso00.ru/886716ec

bubmuorexa [JOK
https://m.edsoo.ru/886719bc

Koumnuec
TBO
Ne ni/m Tema ypoka aKajaeMu
YecKMX
4acoB
1 [Tapamrenorpamm, ero 1
IIPU3HAKU U CBOWCTBA
5 [Tapamrenorpamm, ero 1
MIPU3HAKU U CBOWCTBA
3 [Tapannenorpamm, ero 1
IIPU3HAKU U CBOWCTBA
YactHble cnydan
napajuieIorpaMMoB
4 (IpsAMOYTOJIbHUK, 1

pOMO, KBaapar), ux
MPU3HAKH U CBOHCTBA

Bua nesarebHOCTH

N3o0paxaTs 1 HAXOIUTH
Ha yepTexax
YeThIPEXYTOJbHUKU
pa3HbIX BUJOB U UX
JJIEMEHTBHI.
dopMynHMpoBaTh
oTpeeNeHus:
napajuiesnorpamma,
MPsIMOYTOJIbHHKA, poMOa,
KBaJ[para, TparenuH,
paBHOOOKOI! Tpanenu,

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/88671af2

bu6nmoreka [JOK
https://m.edso0.ru/88671cal

bu6nmoreka [JOK
https://m.edso0.ru/88671ca0

bu6mmorexa [IOK
https://m.edsoo.ru/88671dea




YacTHble ciydan

HIPSIMOYT OJIHOU

napajuieJIorpaMMoB Tpanenuu. Jloka3pBaTh U
5 (IpsIMOYTOJILHUK HCMOJI30BATh IIPU bubmmorexa [JOK
PAMOYT : P https://m.eds00.ru/88671f20
pomO, KBaapar), ux pelieHuy 3a1a4
MIPU3HAKU U CBOMCTBA MIPU3HAKU U CBOMCTBA:
YacTHble caydyan HapaliienorpaMmma,
[apaiieaorpaMMoB IPSIMOYTOJIbHHKA, pOMOa, Eu6 OK
6 (pAMOYTOIIBHH, FPAApTTE, TPATEIIL, htIt4 ;I/P/I;T:;(sig ru/8867209c
pOM6, KBaI[paT), ux paBH06OKOI71 Tpalcunm, ps: * U
MPU3HAKU U CBOMCTBA IPSMOYTOJIbHOU
Tpaneuuu. [I[puMeHsaTh BuGuorexa [IOK
7 Tpanenus METOJ YABOEHHUS
A YA https://m.eds00.ru/88672358
PaBHOGOKAS I MeMaHbl TPEYroJIbHUKA.
8 HpAMOYTOTbHas Hcnonb3oBath bubmmoreka [JOK
IpamemuH I_II/I(I)pOBBIe pecypcehbl i https://m.edso0.ru/8867252¢
WCCIIEIOBaHMS CBOWCTB
PaBHoOOKas 1
9 OAMOVIOLHAS U3yyaeMbIxX QuUryp. Bbubmoreka LIOK
PAMOYT 3HAKOMUTBCS C HCTOpHEl | https://m.eds00.ru/88672858
Tpanenuu
Pa3BUTHUS TEOMETPUU
10 MeTton ynBoeHus bubnnoreka [JOK
MeIHUaHbI https://m.edsoo.ru/88672b14
1 LenTpanpHas bubnuorexa [JOK
CUMMETpPHUS https://m.eds00.ru/88672b14
KonTponbnas padora
bu6mmoreka [IOK
12 o TeMe
" < " https://m.eds00.ru/88672c9a
YUeThIpEXyroNbHUKU
Teopema ®aneca u [IpoBoauTh MOCTPOCHUS
13 Teopema o C TIOMOIIBIO IIUPKYJIIS U bubmuorexa [JOK
MIPONOPLIUOHAIBHBIX JIMHENKH C https://m.eds00.ru/8867337a
OTpe3Kax HCTIOIb30BAaHUE TEOPEMBI
14 Cpenusiga nuHus ®dajreca 1 TEOPEMBI O bubnmnoreka [JOK
TpEyroJIbHUKa NPOITOPIHOHATIBHBIX https://m.edso00.ru/88672e0c
15 Cpenssist muHus OTpe?KaX’VCTpOHTB bubnnoreka [JOK
TpEeyroJIbHUKA HCTBCPTHIN 5 https://m.eds00.ru/88672f38
, MPONOPLUHOHATBHBIN
16 Tparnterits, e€ cpersis 0Tp e301:<HH OBOJIMTE bubmorexa LIOK
JTUHUS P - HPOBOA https://m.eds00.ru/88672358
» JI0Ka3aTelIbCTBO TOTO,
17 Tpaneuus, e€ cpeausis YTO MeJIHaHbL bubmuoreka [JOK
JIMHUS https://m.eds00.ru/88673064
TPEYroJIbHUKA
18 [IponopumoHnanbHbIe I1EPECEKAIOTCS B OIHOI bu6mmorexa [IOK
OTpE3KHU TOUKE, ¥ HAXO/UTH CBA3b https://m.edso00.ru/88673794
19 [IponoprumonanbHbIe C LIEHTPOM Macc, bubnuorexa [IOK

OTpe3KH

https://m.edso00.ru/88673794




20 IlenTp Macc B HaXOJUTh OTHOLLIEHUE, B bubnnorexka [HOK
TPEYTOJbHUKE KOTOPOM M€JIHaHbl https://m.eds00.ru/886738fc
91 [Tono6ubie JIETIATCS TOUKOH MX bubmmorexa LIOK
TPEyroNbHUKH nepecevyenus. Haxoqurs https://m.edso00.ru/88673a78
Tpu npu3Haxa M01I00HbBIE TPEYTOJIBHUKH
29 OKO6Hs Ha TOTOBBIX YEPTEKAX C bubaunorexa LIOK
https://m.eds00.ru/88673bae
TPEYroJbHUKOB ykasaHueM
COOTBETCTB 170'¢
Tpu npuzHaka yiom
23 HON0GHS MPU3HAKOB TI0100US. bubnmoreka [JOK
Pemars 3a1auu Ha https://m.eds00.ru/88673d52
TPEYroJIbHUKOB
10/100HbBIE TPEYTOJbHUKH
Tpu npusHaka
24 Hox06us C IIOMOIIBIO bubnnoreka [HOK
CaMOCTOSITEIILHOTO https://m.edsoo.ru/8867400e
TPEYTrOJILHUKOB N
MIOCTPOCHHUSI YepTekKEH U
Tpu npusHaka HaXO0XIEHNUA N0I00HBIX
25 noz100us TPEYrOJIbHUKOB.
TPEYTrOJIbHUKOB TIpoBoAUTH
[Ipumenenue JI0Ka3aTeIbCTBA C
26 mo00us npu MCIIOJIH30BAHUEM
pelieHun MPU3HAKOB OJO00MS.
MPAKTUYECKHX 3a71a4 Jloka3eIBaTh TpU
MpU3HaKa Mo100us
TPEYTrOJIbHUKOB.
[IpuMeHsTh MOTy4YeHHbIE
KonTponbhas padota
27 o teMe "Iloxo0OHEBIE SHAHHA NPH pettierit bubmmorexa [TOK
| F€OMETPUYECKUX U https://m.edso00.ru/8867445a
TPEYrOJIbHUKU
MPAKTHYECKHX 3a/1a4.
3HAKOMHUTBHCS C UCTOPHUEH
Pa3BUTUS TEOMETPHH.
CBoIiCcTBa IIOMIAIEH OsBnazneBaTh
28 TCOMETPHUYECKUX MIePBUYHBIMHU bubmmorexa [JOK
P P https://m.eds00.ru/886745fe
¢buryp Mpe/ICTaBICHUSIMH 00
DopMyIbI ISt oOuieit Teopuu moaIn
29 IJI0LIAIA (Meper), popMymHpoOBaTE | BuGmnorexa LIOK
TpEeyroabHUKa, CBOMCTBA IIOLIA/H, https://m.eds00.ru/88674860
napajieorpaMma BBISICHSTH UX HArJISAHBIN
DopmyTel 1T cMbIcT. BeiBOAUTH
30 101U (hopmysI o2 /M bubnmoreka [JOK
TPEYroJbHUKA, TapaJiieaorpaMmma, https://m.eds00.ru/88674a22
MapaiesiorpamMMa TPEYroJIbHUKA, TPATICIIH
13 (hOpMyJIBI TUTOTIAIN
®opMyiibl I Popwy. B bubnnoreka [JOK
31 MPSIMOYTOJIbHUKA

IIomaaun

https://m.edsoo.ru/88674a22




32

33

34

TPEYroJIbHUKA,
napajuiesorpaMma
DopmyJIbl A1t
IO
TPEYroJIbHUKA,
napajuiesiorpaMma
DopmyJIbl A1t
IO
TPEeYroJjbHUKA,
napajuiesorpaMma

Brruncnenune
IUIOIIAZEN CIIOXKHBIX

uryp

35

[Tnomamu duryp Ha
KJIeT4aTol Oymare

36

37

[Timomaau mogo0HBIX
¢uryp
[Tnomaau mogo0HbIX
uryp

38

3agauu ¢
Hp AKTHYCCKHUM
CoJIep)KaHuEM

39

40

41

42

3agauu ¢
Hp AKTHUYCCKHUM
CoJiepKaHueM

Pemenue 3amau ¢
IIOMOIILI0 METOAA
BCIIOMOTaTeIbHOU
IUIOILA TN
KonTponbHas pabota
o teMe "Ilnomans"
Teopema I[Mudaropa u
€€ IpUMEHEHNE

43

44

45

Teopema I[Mudaropa u
€€ MpUMEHEHNE
Teopema IIudaropa u
€€ IPUMEHEHNE
Teopema I[Tudaropa u
€€ IPUMEHEHNE

46

Teopema I[Mudaropa u
€€ MpUMEHEHNE

(kBazmpata). BeiBonuTh
(hopMyIIBI TUTOMIAIH
BBIITYKJIOTO
YeThIPEXYTOJIbHUKA
yepe3 JUaroHalld U yroji
Mexay Humu. Haxonuts
iomaau ¢uryp,
n300pakEHHBIX HA
KJIeT4aToi Oymare,
HCIIOJIb30BaTh pa3OueHNe
(burypsl Ha YaCTH U
JOCTpaviBaHHUE.
Pa3zbupats npumepsl
WCIIOJIb30BAHUS
BCIIOMOTaTeNbHOM
TUIOLIAIN JUIS PEIleHUs
TCOMETPHUYCCKUX 3a7ad.
Haxoaute minomanu
MoI00HBIX uryp.
BpraucisaTe momaau
pa3IMYHbIX
MHOTOYTOJIBHBIX (QUTYD.
Pemats 3a1auun Ha
IJI0IIAb C
MPAKTUICCKIM
coJiepKaHueM

Jloka3sIBaTh TEOPEMY
[Mudaropa,
HCIIOJIB30BATh €€ B
MIPaKTUYECKUX
BBIYHCIICHUSX.
dopMynHpoBaTh
OIIpeACICHUs
TPUTOHOMETPUUECKUX
(GbyHKIUI ocTporo yria,
MIPOBEPSATH UX

bu6mmoreka [IOK
https://m.eds00.ru/88675288

bu6mmoreka [IOK
https://m.edso0.ru/8867542c

bubmuorexa [JOK
https://m.edsoo.ru/88674e78

bu6mmoreka [IOK
https://m.edso00.ru/8867473e

bu6mmoreka [IOK
https://m.eds00.ru/88675558

bubmuorexa [JOK
https://m.edso0.ru/88675684

bu6nmoreka [JOK
https://m.edsoo.ru/88674f90

bu6nmoreka [JOK
https://m.edso00.ru/8867579c

bu6mmoreka [IOK
https://m.eds00.ru/88675918

bu6nmoreka [JOK
https://m.eds00.ru/88675918

bubmuorexa [JOK
https://m.edso0.ru/88675abc




Omnpenenenue
TPUTOHOMETPUUECKUX
GbyHKIUH OCTPOTO
yria npsiMOyrojbHOTO

KOPPEKTHOCTb.
BriBoauts
TPUTOHOMETPUUYECKUE
COOTHOIIICHUS B

bubmumoreka [IOK
47 TPEYTONbHIEA, L HPAMOYTOILHOM https://m edsoiI ru/88675d32
TPUTOHOMETPHYECKHUE TPEYTOJILHUKE. T '
COOTHOIIEHUS B Uccnenosath
IIPSIMOYTOJIBHOM COOTHOILIEHUS MEXKTY
TPEYTOJIbHUKE CTOPOHaMU B
OCHOBHOE MPSIMOYTOJIbHBIX B oK
48 TPUTOHOMETPHYECKOE 1 TpEYroJbHUKaX € yIilaMu nommorexa L1
TORICCTEO B 45° 1 45° 30° i 60° https://m.eds00.ru/88675f44
; .
OCHOBHO® Ucnonb3oBats hopmybl
49 TPUTOHOMETPUYECKOE 1 HPHUBE/ICHIA 1 OCHOBHOC
TOIECTBO TPUTOHOMETPHUECKOE
TOKJECTBO IS
OcHoBHOE
HaXO0XACHUS
50 TPUTOHOMETPHUYECKOE 1 .
COOTHOILEHUHN MEXITY
TOXJIECTBO
TPUTOHOMETPUUECKUMHU
(OYHKIUSMU PA3IAIHBIX
OCTPBIX YTJIOB.
KOHTpOMbHas paGoTa [IpuMeHsTH MOTy4eHHbIE
51 o reMe "Teopema 1 SHAHUA M yMCHWA HpH bubnnorexa [JOK
[Tudaropa u Havana PCLICHIH IPaKTHICCKNX https://m.edsoo.ru/8a1407e8
TpUTOHOMETpHH" 3a/1a4. 3HAKOMUTbCSI C
HWCTOPUEN pa3BUTHS
TE€OMETPHH.
Bnucanusie u dopMynupoBaTh
LEHTPAJIbHBIE YTJIbI, OCHOBHBIE ONPEIEIICHNUS, Eub 1OK
nonnoTeKa
52 YTOJI MEXKTY 1 CBSI3aHHBIC C YTJIaMH B
. . https://m.edsoo.ru/8a1415b2
KacaTelabHOU U Kpyre (BOMCaHHBIN yrodi,
XOpIor LIEHTPATBHBINA YTOM).
Boucagusie 1 HaXOI[I/ITB BITMCAHHBIC
LIEHTPAIIBHBIE YTIIBL, YIJIBL, OITMPAOINECT Ha B OK
53 YrOM MEKIY 1 OAHY AYrYy, BBIYHCIATH nosmoteka I
CAcATEILHOM YTJIEL C TIOMOTIBIO https://m.edso00.ru/8a141940
XOpOi TEOPEMBI O BIMCAHHBIX
Bnucanneie u yriax, TCOpeMeI 0
LEHTPAJIbHBIE YTJIbI, BIHCAHHOM
54 YTOJ MEKITY 1 YETBIPEX YT OJIBHUKE, bu6muorexa [IOK

KacaTeJabHOU U
XOpIou

TEOPEMBI O IICHTPATLHOM
yrie. MccnenoBats, B

https://m.edsoo.ru/8a141b34




55

56

57

58

59

60

61

VYTriel MEXAY
XOPAAMHU U CEKYLIUMU

Yriael Mexay
XOpJaMU U CEKYIIMMHU

Bnoucanusie n
OIMMCaHHBIE
YEThIPEXYTOJIbHUKH,
UX TIPU3HAKHU U
CBOMCTBa

Bnoucanusie n
OITMCaHHBIE
YEThIPEXYTOJIbHUKH,
UX TIPU3HAKHU U
CBOMCTBa

Bnucanusie u
OITMCaHHbBIE
YETBIPEXYTOJIbHUKH,
UX TIPU3HAKHU U
CBOMCTBa

[IpuMeHeHne cBOWCTB
BIMCAHHBIX U
ONMCaHHBIX
YETBIPEXYTOJIbHUKOB
MIPU PEIICHUH
reOMEeTPUYECKUX
3a1a4y

IIpuMeHeHnEe CBOWCTB
BIIMCAaHHBIX U
ONMCaHHBIX
YETBIPEX YT OJIBHUKOB
IIPU PELICHUH
F€OMETPUYECKHUX
3a1a4

62

B3anmuoe
pacrooKeHUE IBYX
OKPY>KHOCTEH, 0011I1e
KacCaTeJIbHBIC

63

64

Kacanue
OKPY>KHOCTEH
KonTponbHas pabota
1o Teme "VYTIiBl B
OKPY>KHOCTH.

TOM YHCJIE C IIOMOIIILIO
IU(POBBIX PECYPCOB,
BIIMCAHHBIC U OIIMCAHHEIC
YETBIPEXYTOJIbHUKH,
BBIBOJUTH UX CBOMCTBA U
npu3Haku. Mcronp3oBaTh
9TH CBOMCTBA U
MIPU3HAKH TIPH PEIICHUN
3aja4

bubmuorexa [JOK
https://m.edsoo.ru/8a140f86

bubmuorexa [JOK
https://m.edsoo.ru/8a1416d4

bu6mmoreka [IOK
https://m.edsoo.ru/8a1416d4

bubmuorexa [JOK
https://m.edsoo.ru/8a1410a8

bubmuorexa [JOK
https://m.edso0.ru/8a1410a8

bu6mmorexa [IOK
https://m.edso0.ru/8a141c88




Bnucannsie u
OIHMCaHHbIE
YeThIPEXyTOJbHUKH"

65

[ToBTOpEHME
OCHOBHBIX TTOHITHI B
METO/I0B KypcoB 7 1 §
KJIaCcCOB, 00001IeHNE
3HAHUH

Pemrate 3amaun Ha
MOBTOPEHHUE,
WJUTIOCTPUPYIOILKE
CBSI3U MEXKTY
Pa3IUYHBIMU YaCTIMHU

66

[ToBTOpEeHue
OCHOBHBIX TTOHITHI B
METO/I0OB KypcoB 7 1 §
KJIacCOB, 00001IeHNE
3HAHHUH

Kypca.

67

68

Hrorosas
KOHTpOJIbHas paboTa

IToBTOpEHUE
OCHOBHBIX ITOHITHH U
METOJIOB KypcoB 7 U 8
KJaccoB, 00001IeH e

bu6mmoreka [IOK
https://m.edsoo.ru/8al41ddc

bu6mmoreka [IOK
https://m.edsoo.ru/8al4lefe

bubmuorexa [JOK
https://m.edsoo.ru/8a142368

bubmuorexa [JOK
https://m.edsoo.ru/8al1420ac

3HAHUH

HUTOTI'O 68 u, KP-6, ITP-0

TEMATHUYECKOE INIAHUPOBAHMUE, 9 KJIACC

DJIeKTPOHHbIE
Ne KosaunuecrBo P
Bun uudgposbie
n/  Tema ypoka aKaJeMH4ecK
AesiITeJIbHOCTH o0pa3oBaTejibHbIE
n HX YacoB
pecypcsl
Omnpenenenne DopmynupoBaTh
TPUTOHOMETPHUYEC onpeIelIeHus! bubnmnoreka [JOK
1 KUX (QyHKIHI 1 TPUTOHOMETPHUYEC https://m.edsoo.ru/8al4
yrioB ot 0° 10 KHX 24bc
180° (YHKIIMIA TYTIBIX U
IIPSIMBIX YTJIOB.
DopMyIIbl
2 pMy 1 BriBoauTh
MIPUBEICHUS
TEOpeMy
Teopema KOCHHYCOB 1 bubmorexa [JOK
3 KOCHIYCOB 1 TeopeMy CHHYCOB https://m.edsoo.ru/8al4
(c panuycom 336¢
4 Teopema 1 OIMCaHHOM
KOCHHYCOB OKPY’KHOCTH).




Teopema Brigoguts bubarnorexa [JOK
5 opmyibr s https://m.edsoo.ru/8al4
KoCHHYCcOB BBIYMCIICHUS 2d5e
IIomaneH Bbu6nuoreka LIOK
6 Teopema cuHycOB C MCTIOTIE3OBAHUEM | hiihs://m.eds00.ru/8ald
TeopeM 2e8a
TPUTOHOMETPHUH
Teopema cuHycOB (dopmya
Teopema cuHyCOB IO AN
Haxoxnenue ninvn TpEYroJIbHUKA
CTOPOH U BEJIMYUH 1€pe3 ABE buGnnorexa LIOK
9 yriioB CTOpOHBI 1 YroJ https://m.edsoo.ru/8al4
TPEYTOJIbHUKOB MOy 3000
HUMH, popmyIia
Pewmerie S bu6nuoreka [IOK
10 IPEYTOIbHUKOB HeTHPEXYTOBHHK ggtsg://m.edsoo.ru/8a14
a yepes ero £
Pemrenne JIMarOHAIIN U YTOJ Bubmrorexa LIOK
11 IPeyYTOTBHUKOB MEXKIy HUMH). https://m.edso0o.ru/8al4
PemaTs 2ac0
Pelwerie TPCYrONBHUKM. bubnunoreka [JOK
12 S— Pemars https://m.edsoo.ru/8al4
IMPaKTHICCKUE M
Pewmerie ZaBij[‘;Eneca bubmuorexa [JOK
13 https://m.edsoo.ru/8al4
TPEYrOJIbHUKOB K HaXOXICHHUIO 98c0
pa3InyHbIX —
Mpaecos N ———
14 reOpeN CHITYCOR 1 TpeyroipHuka https://m.edsoo.ru/8al4
KOCHHYCOB acse
IIpakTHueckoe
15 MIPUMEHEHUE
TEOpPEM CHUHYCOB U
KOCHHYCOB
Kontponbnas
paboTa 1o Teme bubmmoteka [IOK
16 "Permere https://m.edsoo.ru/8al4
TPEYroJIbHUKOB" 3928
ITonsarue o OCBAMBATE bubmoteka LIOK
17 npeoOpazoBaHuU HOHSTHE https://m.edsoo.ru/8al4
nono6us nmpeoOpazoBaHUs 3ab0
CoOTBETCTBEHHBIE n0J00HSL. bubmuorexa [JOK
18 3JIEMEHTBI Hccnenosars https://m.edsoo.ru/8al4
OJ00HEIX (UTYD OTHOIICHHE 3de4




19

COOTBETCTBEHHLIE
DJIEMEHTHI
noJ00HBIX (pUryp

20

21

Teopema o
MIPOU3BE/ICHUU
OTPE3KOB XOP/I,
Teopema o
MIPOU3BE/ICHUN
OTPE3KOB
CEKYIIUX, TeopemMa
0 KBaJipaTe
KacaTeJIbHOM

Teopema o
IIPOU3BEICHUN
OTPE3KOB XOpJ,
TeopeMa o
IIPOU3BEICHUHN
OTpE3KOB
CEeKYILUX, TEOpeMa
0 KBajpare
KacaTeJbHOU

22

23

24

25

Teopema o
MIPOU3BEACHUN
OTPE3KOB XOP/I,
TeopemMa o
MPOU3BEICHUH
OTPE3KOB
CEKYIHX, TEOpEeMa
0 KBaJpare
KacaTeJabHOM

[IpumeHeHne
TEOPEM B
peLIeHU
F€OMETPUYECKUX
3a1a4
[IpumeHeHne
TEOPEM B
peLIeHU
T€OMETPUYECKUX
3a1a4

IIpumeHeHue
TEOPEM B

JIMHEHHBIX
3JIeMEHTOB (puryp
npu
npeoOpa3oBaHUN
mooous.
Haxonguts
MIPUMEPHI TTOTO0MS
B OKpYXKaromien
JIEHCTBUTEILHOCTH

BriBoguTh
METpUUYECKHE
COOTHOIIICHUS
MEXIY OTpe3KaMu
XOp/[, CEKYIUX U
KacaTebHbBIX C
HCII0JIb30BaHHEM
BIIMCAHHBIX YIJIOB
1 MOIOOHBIX
TPEYTOJIbHUKOB.
Pemate
T€OMETPUYECKHE
3aJa9M U 330291
U3 peaibHOU
JKM3HH C
HUCTI0JIb30BAHUEM
MOJ00HBIX
TPEYTrOJIbHUKOB

bu6nmoreka [IOK

https://m.edsoo.ru/8al4

406e

bubnnoreka IIOK

https://m.edsoo.ru/8al4

41ad

bu6nuoreka [IOK

https://m.edsoo.ru/8al4

42da

bubmmoteka [IOK

https://m.edsoo.ru/8al4

3f06

but6mmoreka [IOK

https://m.edsoo.ru/8al4

43fc

but6mmoreka [IOK

https://m.edsoo.ru/8al4

4578




peleHnun

reOMETPUUECKHUX
3a/1a4
KonTponbhas
pabora o Teme
"I[IpeoOpazoBanue bubnnoreka HOK
26 nog00usI. https://m.edsoo.ru/8al4
Mertpuueckue 47a8
COOTHOILEHUS B
OKpYXHOCTH"
Ornpenernenue
HUcnonp3oBaTth
BEKTOPOB. bubnnoreka HOK
o BEKTOPHI KaK
27 dusnueckuit u p https://m.edsoo.ru/8al4
o HaIlpaBJICHHBIC
r€OMETPUYECKHUI 4960
OTpE3KH,
CMBICJT BEKTOPOB
HCCIIeIOBATh
Crnoxenue u T€OMETPUYECKHIA
BBIUMTAHHC (mepemerieHue) 1 bu6nmoreka [IOK
28 BEKTOPOB, usnueckuit https://m.edsoo.ru/8al4
YMHOXEHHUE (cna) cMBICTBI 4a8c
BEKTOpPA Ha YHCIIO BCKTOPOB.
3HaTh
Cnoxenue u
OTpe/ICIICHUSI
BBIUMTAHHC CyMMBI 1 bu6nmoreka [IOK
29 BEKTOPOB, pasHOCTH https://m.edsoo.ru/8al4
YMHOKCHHC BEKTOPOB, 4d52
BCKTOpA Ha YHUCJIO YMHOKEHHS
Crnoxenue u BEKTOpa Ha 4YHMCJIO,
BEIYMTAHNE HCCIIe/IOBATh
30 BeKTOpOB, TCOMETPHUYICCKHUU U
(dusznyeckuit
YMHOXXEHUE
CMBICJIbI 3THUX
BEKTOpA Ha YHCIIO .
OoIrepanuu.
Paznoxenue Pemats
31 BEKTOpa 110 IByM reOMETPUUCCKUE
HEKOJUTMHEAPHBIM 3aJ1aYM C
BeKTOpaM HUCIIOJIBb30BaHUECM
KoODANHATLI BEKTOPOB. bubmuotexa [JOK
32 DA Packuansieats https://m.edsoo.ru/8al4
BEKTOpa BEKTOD 110 IBYM Afbe
C HEKOJIJIMHECAPHBIM
KaJlsipHOE
Hpou3BEIeHe BEKTOpaM. but6mmoreka [IOK
33 Hcnonb3osath https://m.edsoo.ru/8al4
BEKTOPOB, €T0 CKaJIIPHOE 539¢

IMPUMCHCHUC IJIA




HaxXOXJACHUA JJINH

NPOU3BE/ICHHE

¥ YIJI0B BEKTOPOB,
CKaﬂHpHOC BBIBOAUTH €TI0
OCHOBHBIC
MIPOU3BEICHUE .
BEKTOpOB, €10 CBOHCTBA. bu6nmoreka [IOK
34 ’ Beruncnars https://m.edsoo.ru/8al4
MpUMEHEHUE ISt CYMMY, PasHOCTb 5506
HaXO0XJICHUS JIJTH U CKaJIAPHOE
U yTJIOB NPOU3BE/ICHHE
Pemrenue 3amau ¢ BCKTOPOB B bubmuorexa [JOK
35 MIOMOIIIBIO KOOpAMHATAX. https://m.edsoo.ru/8al4
BEKTOPOB [TpumeHsTH 4c3a
CKaJSIPHOE
Pemenwne 3agau ¢ T — bu6nuoreka [IOK
36 MTOMOIIIBIO HAXOYKICHIS https://m.edsoo.ru/8al4
BEKTOPOB 58c4
[Ipumenenue
37 BEKTOPOB ISt
pEIICHUS 3a/1a4
bu3uKu
KonTtponbHas bubnuoreka [JOK
38 pabora 1o Teme https://m.edsoo.ru/8al4
"BekTophl" 5b08
JlexapToBbl OcBauBatb
39 KOOPIUHATHI MOHSTHE
TOYEK Ha MPSIMOYTOJIEHOM
IIJIOCKOCTH CUCTEMBbI
VpasHerue KOOpAMHAT, bubmmoteka [IOK
40 . JICKApTOBRIX https://m.edsoo.ru/8al4
HpHMOI/I KOOpAMWHAT TOYKHU. 5¢c48
v BriBoaurts
41 paBHfHI/Ie YpaBHEHHUE
1IpAMOH pSAMOU 1
Vpasnenne OKPYKHOCTH. bubnmnorexka HOK
42 Beigensits https://m.edsoo.ru/8al4
OKPY>KHOCTH .
TOJTHBINA KBaJ[patT 635a
KO Op JTUHATHI JJIA HAXO0XKACHUA
CHTpa U paguyca
TOYEK HeHTpa 1 pajuty . buOmmoreka IIOK
OKPY>KHOCTH 11O €€
43 nepeceueHus Py https://m.edsoo.ru/8al4
YPABHEHUIO.
OKPYXHOCTH U 6620
. Pematn 3aJa4yy Ha
HPAMOH HaxXx0KJIeHHE
Meton koopauHAT TOYEK
44 NP pEIICHUN nepeceveHust
Te€OMETPUICCKUX OpsSMBIX U

3a7a4,

OKPYKHOCTEM €




45

IPAKTUYECKUX
3aja4

Mertoa koopauHat
MIPHU PEIICHUN
FeOMETPUUECKHUX
3ajad,
MPaKTUYECKUX
3aJa4

46

Mertoa koopauHat
P peILICHUU
reOMETPUUECKHUX
3aj1ad4,
MPaKTUYECKHUX
3a1a4

47

48

49

Kontponbnas
pabora 1o Teme
" JlekapTOBBI
KOOpJMHATHI Ha
IJIOCKOCTH"

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH,
BBIYHCIICHUE UX
DIIEMEHTOB

Yucno nt. Jnuna
OKPYKHOCTH

50

Yucno nn. [nmuna
OKPY>KHOCTH

51

Jnuna nyru
OKPYKHOCTHU

MIOMOIIIBIO METOJIA
KOOpPJHHAT.
Ucnonb3oBathb
CBONMCTBa
YIJIOBOTO
koaPunmenta
MpsSMON

MIPHU peUICHUN
3anay, s
OnpeneaeHus
PaCIIOIOKECHUS
MIPSMOM.
IIpumensTs
KOOPJHUHATHI PU
peLeHun
TEOMETPUUYECKUX U
MPaKTUYECKUX
3a4a4, AJis
MOCTPOEHUS
MaTeMaTUYECKUX
MoJienen
peanbHbIX 3a1a4
(«meron
KOOPIMHATY).
[Tonb3oBaThCs A1
MOCTPOCHUS U
HCCIIEIOBAHUI
U POBEIMHU
pecypcaMu.
3HAKOMUTBCS C
HCTOpHEN
pa3BUTH
reoOMEeTpUU

DopMynupoBaTh
onpeneacHue
MPaBUJIBHBIX
MHOT'OYTOJIbHUKOB
, HAXOJIUTh UX
SJICMCHTEIL.
ITons30BaThCs
MOHSITHEM JIJTMHBI
OKPYKHOCTH,
BBEJEHHBIM

C TTIOMOIIBLIO
MPaBUIbHBIX

bubnnoreka IIOK
https://m.edsoo.ru/8al4
6e0e

bubmmoreka [IOK
https://m.edsoo.ru/8al4
6fda

bu6nuoreka [IOK
https://m.edsoo.ru/8al4
72c8

but6mmoreka [IOK
https://m.edsoo.ru/8al4
714c




PazmanHas Mepa MHOTOyrojbHUKOB | bubmmoreka [JOK
52 , OIIPENIEINIATh https://m.edsoo.ru/8al4
yria YUCJIO [, IJIUHY 714c
Iromazs kpyra Ayruu Bu6nunoreka LIOK
53 ’ PAIMAHHYIO MCPY  hitps://m.edsoo.ru/8al4
CEKTOpa, CETMEHTA yria. 7426
IIpoBoaUTH
Tomas kpyra, Hepexog oT bu6nmoreka [IOK
o4 o https://m.edsoo.ru/8al4
CEKTOpa, CETMEHTA paanaHHON MEPEI 7750
yria —
K IpajlyCHOU U
Hao00pOT.
Onpeaensrtob
IUIONIAJIb KpyTa.
BriBoauts
dbopmys (B
rpagyCHOU U
paanaHHON Mepe)
JUTS JUIUH JYT,
TMiomas kpyra fiomaeH bubmuorexa [JOK
55 ’ CEKTOpOB | https://m.edso0o.ru/8al4
CEKTOpa, CErMEHTAa CETMEHTOB. 7750
Brruucnars -
TIOIIaIu QUryp,
BKITFOYAIOTIIHX
DJICMEHTHI
OKPYKHOCTH
(kpyra).
Haxonguts
TUTOIAIN B
3a71a4ax peajbHON
JKU3HU
ITousitue o Pazoupatsb bu6nuoreka [IOK
56 JBUKECHUH TIPUMEpEI, https://m.edsoo.ru/8al4
IUTOCKOCTH wunocTpupytomu /€82
TTapanemsmbii € HOHATHA bubaunoreka [JOK
57 ABHKCHHL. https://m.edsoo.ru/8al4
IIEPCHOC, ITOBOPOT DopmynupoBaTh 7§16
orpeieIeHHs
[TapannenbHbIN na;lja;[neanoro bubmmorexa [JOK
58 https://m.edsoo.ru/8al4
MEPEHOC, MOBOPOT nepeHoca, 2616
HOBOPOTA —
59 [TapannenbHbIN OCERO
IIEPEHOC, TIOBOPOT CHMMETPHH.
60 [TapannenbHbIi BeiBoauTs MX

HIePEHOC, TIOBOPOT

CBOMCTBA,




61

IIpumenenue
JIBUOKEHU TTPH
peLICHUH 3a/1a4

62

63

Konrtponbnas
pabora no Temam
"ITpaBuiibHbBIE
MHOT'OYTOJIbHUKH.
OKpY>KHOCTb.
JIBHOKECHUSA
IJIOCKOCTH"

[ToBTOpEHHE,
0000111eHHE,
CUCTEMAaTH3aLMs
3HAHUM.
Hsmepenue
FE€OMETPUUYECKUX
BEJIMYMH.
TpeyroibHUKU

64

IToBTOpEHME,
o0o01Ienue,
cucTeMaTu3aIus
3HaHUM.
[TapayienpHbie U
NEPIEHANKYIIAPH
bI€ NPsAMBIE

65

IToBTOpEHME,
0000111EHHE,
cucTeMaTu3alus
3HaHUM.
OKpyXHOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOEHUSA. Y TJIbI
B OKPY>KHOCTH

HaxOJIUTh
HEIMOABU)XHBIE
TOYKHU.

Haxonuth nieHTpbI
Y OCH CUMMETpPUI
MPOCTEUILNX
duryp.
IIpumensTs
napasiebHbII
MEPEHOC U
CHMMETPHIO MIPH
peneHun
TEOMETPUUYCCKUX
3aja4 (pa3ouparhb
MIPUMEPHI).
Hcnons3oBath s
MOCTPOCHUS U
HCCIIEAOBAHUM
UQpoBLIE
pecypcbl

OnepupoBatb
IIOHATHUAMMU:
¢urypa, Touka,
npsiMasi, yrodi,
MHOTI'OYTOJIbHUK,
paBHOOEAPEHHBII
u
PaBHOCTOPOHHHI
TPEYTOJIbHUKH,
PSAMOYTOJIBHBII
TPEYTOJIbHHK,
MeauaHa,
OuccexTpuca u
BBICOTA
TPEyroJIbHUKA,
napauiesiorpamm,
pomo,
NPSAMOYTOJIBHUK,
KBaJIpar,
Tparnenus;
OKPY>KHOCTb,
KacaTeJbHas;
PaBEHCTBO U
nogobue ¢puryp,
TPEYTOJIbHUKOB;
napasieabHOCTb U

but6mmoreka [IOK

https://m.edsoo.ru/8al4

80e2

bubmuorexa [JOK

https://m.edsoo.ru/8al4

8524

bu6nuoreka [IOK

https://m.edsoo.ru/8al4

8650




66

IToBTOpEHME,
000011IeHNE,
CHCTEMAaTHU3alIH
3HAHUM.
Brmicannsie u
OIMMCaHHbBIE
OKPYXHOCTH
MHOTOYTOJIbHUKOB

Hrorosas
KOHTPOJIbHAS
pabota

MEePIEHAUKYISAPHO
CThb

MPSIMBIX, YTOJI
MEXKIY NPSMBIMU,
CUMMETpPUS
OTHOCUTEIEHO
TOYKH U MPSIMOIA;
JUTHHA,
paccTosHue,
BEJIMYMHA YIJIa,
IJIOIIATb,
MIEPUMETD.
Ucnonb3oBathb
(bopMyIBL:
MepUMETpa U
Iomaan
MHOT'OyTOJIbHUKOB
, ITIUHBI
OKPY>KHOCTH U
IJIOLIAU KpYyra,
00BEMa
MIPSIMOYTOJILHOTO
napauienenunena.
OnepupoBath
MOHSATUSIMU:
MPSIMOYTOJIbHAS
cucTema
KOOPJMHAT,
BEKTOD;
KCIIOJIb30BaTh 3TU
TIOHSTHUS JJIS
MIPEICTABIICHUS
JIAHHBIX U
pereHus 3aaad, B
TOM YHCIIE

U3 IpYrux
y4eOHBIX
MPEAMETOB.
Pemrate 3agaun Ha
MIOBTOPEHUE
OCHOBHBIX
TTOHSTHUH,
WJUTIOCTPALIUIO
CBsI3€d MEXIY
PasTUIHBIMA
YacTsIMU Kypca.

bu6nmoreka [IOK

https://m.edsoo.ru/8al4

8920




Bribupats MeTon
IUISL pETIEHUS
3a7a4H.

Pemats 3amaun u3
ITOBCETHEBHOM
JKU3HU.

HUTOI'O 66 u, KP-6, ITP-0
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