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MNOACHUTEJIbBHASA 3AIIMCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJIOB LIKOJBHOM MAaTE€MaTUKU, UMEIOLMMI CBOEH
1eabl0 00ecreyuTh M3ydeHHEe CBOWCTB M pa3MepoB (UTyp, WX OTHOUICHHUNH U B3aMMHOE
pacroyioXeHue, ONMUpaeTcss Ha JIOTUYECKYylO, JIOKa3aTeNbHYIO JUHUIO. LIeHHOCTh H3ydeHHs
TE€OMETPUHU Ha yPOBHE OCHOBHOTO OOIIETO 00pa30BaHUsI 3aKIII0OYACTCS B TOM, YTO OOYJarOIIMICS
YIUTCS TIPOBOJAUTH JOKAa3aTENbHBIE PACCYKICHHS, CTPOUTH JOTMYECKUE YMO3AKIIOYCHHUS,
JIOKa3bIBaTh HCTUHHBIC YTBEPXKAEHUS M CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, ITPOBOJIUTH
paccyKIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (GOPMYIHpOBaTh 0OpaTHBIC
yrBepxkaeHus. Ocoboe 3HadYeHHE JoKa3aTeiabHas JUHHUS UMEET AJs YrIyOJEHHOTO H3y4eHUs
MaTeMaTHKH.

Llenbto M3ydeHUs TEOMETPUH SBIISIETCS MCIOJIB30BaHKE €€ KaK HHCTPYMEHTA MPH PELICHUH
KaK MaTeMaTH4YeCKHUX, TaK M TPAaKTHYECKUX 3a]ad, BCTPEUAIONMXCS B pEaJbHON JKU3HH.
OOyuaronmiics J0JKEH HAyUUThCS OINpPENeNIATh TeOMETPHUYECKYI0 (PUTypy, ONMUCHIBATH CIIOBAMU
YepTEK WM pUCYHOK, HAWTH TUTOIIAIh 36MEIBHOTO Y9aCTKa, PACCUUTHIBATH HEOOXOIUMYIO UTHHY
ONTOBOJIOKOHHOTO Kaleyiss WM TpeOyeMble pasMepbl rapaxa s aBTOMOOWISL. OToMy
COOTBETCTBYET BTOpas, BHIYMCIUTEIbHAS JUHUS B U3ydeHUH reomeTpuu. [lpu pemenun 3agau
IPAKTUYECKOrO Xapakrepa OOy4aroUMICS YIUTCS CTPOUTh MAaTEeMaTHYECKHE MOJIENIU PEabHBIX
KU3HEHHBIX CHUTYallHi, IMPOBOIUTH BHIUMCICHHUS W OICHUBATH aJCKBATHOCTH MOJyYE€HH OTO
pe3yiabrara.

OcobeHHOCTh Y4EOHOTO Kypca YIIIyONEHHOTO HW3Y4EeHHsS TeOMETPUH COCTOWT B TOM, YTO
oOydaronmecss HE MPOCTO 3HAKOMSATCS C ONMPEACIEHHBIMU MOHITUSAMH, 3 YBEPEHHO OBJIA/ICBAIOT
uMu. CymecTBylonpe TeMbl HMporpammbl 0a30BOTO Kypca T€OMETpUM H3ydaroTcsi Ha Oouee
TyOOKOM ypoBHE, a oOydJarommecs MPUOOPETAIOT YMEHHS, IOMOTAIoNMe UM YBEPEHHO
MPUMEHATH CBOM 3HAHMS HE TOJBKO B MaTeMaTHKE, HO U B CMEXHBIX MpEAMETaX, MPexkKIe BCEro
¢usznke W WHQOpPMATHKe, a TaKKe MOJIB30BAThCS IOTYYCHHBIMH 3HAHUSIMH TPH pPEIICHUH
MPaKTUYECKUX 3a7a4.

CornacHo yueOHOMYy IuIaHy B 7-9 Kinaccax H3ydaercs YriayOJNEHHBINM YdeOHBIA Kypc
«eoMeTpus», KOTOPHIM BKIIOYACT CIEAYIOIME OCHOBHBIE pa3zenbl cojaepkaHus: «Hauama
reomeTpumn»,  «IpeyroapHUKN, «OxpyxHOoCThY,  «Herbipéxyronbaukny»,  «[lomobuey,
«OnemMeHThl TpuroHometpumy», «[lnomamu», a Takke «MeTon KoopauHAT», «BeKkTophIy,
«IIpeoOpa3oBaHusl MIOCKOCTH.

Ha u3yuenue yue6Horo kypca «l'eomerpusi» orBoautcs 306 yacos: B 7 kimacce — 102 gaca
(3 waca B Hegenmo), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9 wiacce — 102 ygaca (3 vaca B

HEJIEIIO).



COJEPKAHUE OBYYEHMUA

7 KIIACC

Havaua reomeTpun

Hcropust BOSHUKHOBEHHUS U pa3BUTUA reomeTpun. HauanbHble TOHATHS reoMeTpun. Touka,
npsiMasi, OTpe3ok, Jayd. [loHsTre 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEACICHUN.

B3aumHOE pacnonoxkeHHe TOYEK Ha NpsMoM. M3mepeHue AIMHBI OTpe3Ka, pacCTOsSHUE
MEX1y TOUYKaMH.

Iomyrmockocts u yros. Buasl ymios. M3MepeHue BenuWuyuH ynIoOB. BepTUKalbHBIE U
cMexHble yrbl. [lapammensHble W NEpHeHIUKYISApHBbIE HpsMble. PaccTosHME OT TOYKHM [0
npsMou. buccekrpuca yria.

Jlomanas. Bunabel gomanbix. JlimHa somaHoi.  MuoroyronbHukH.  Ilepumerp
MHOTOYrojibHHKa. [IOHATHE O BBINYKIBIX U HEBBIMYKIIBIX MHOTOYTOJIbHUKAX.

[lepBruuHBIE IPECTABIEHUS O PABEHCTBE (PUTYP, X PACIOJIOKEHUU, CHAMMETPHH.

IIpocreiinme noctpoeHus. IHCTpyMEHTHI U1 U3MEPEHUM U IIOCTPOEHUH.

TpeyroJbHUKH

Bunbr TPEYTOJIBHUKOB: OCTPOYI'OJIBHBIE, NPSMOYT'OJIBHBIE, TYHOYTOJIBHBIE,
paBHOOEIpeHHbIE, PABHOCTOPOHHUE. MeanaHa, OucCeKTprca U BbICOTa TPEYTOIbHUKA.

PaBeHncTBO TpeyrosbHUKOB. llepBblii M BTOpPOM MNPHU3HAKA PABEHCTBA TPEYTOJBHHUKOB.
PaBHOOEpEeHHBIE TPEYroJbHUKN U HMX cBoOMcTBa. [Ipu3HaK paBHOOEAPEHHOIO TPEYroJbHUKA.
Tpernii npu3HaK paBEHCTBA TPEYIOJILHUKOB.

CooTHOLIEHUST MEXly CTOPOHAMH U yIJlaMH TpEYrojpHuKa. HepaBeHCTBO TpEyrojpHUKA.
HepaBeHcTBO 0 JuIMHE TOMAaHOM.

Cummetpuunsie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBOil cummeTpuH. [Ipumepsl cu MmeTpun
B OKPYXXAIOIIEM MHpE.

ITapajuieabnbie npsimbie. CyMMa yIiloB MHOTOYTOJIbHHKA

[TapaminenbHOCTh MPsAMBIX, UCTOPUYECKHE CBEIEHMS O Mnocrynare EBwimaa u o ponu
JloGaueBCKOro B OTKPBITUM HEEBKIMA0BOM reomerpuu. CBOWCTBA U MPU3HAKU HapalIebHBIX
npsambIx. CyMMa yriioB TpeyroyibHHKa. BHemHue yrsl TpeyroibHuka. CymMma BHYTPEHHHX YIVIOB
MHOTOYIOJIbHMKa ¥ CyMMa BHEIHUX YITIOB BBIITYKJIOTO MHOTOYI'OJIbHHKA.

IIpsiMoyroJibHbIE TPeYroJIbHUKH

IIpu3Haku paBEeHCTBA IPSAMOYIOJIBHBIX TPEYIOJIBHUKOB. [lepneHauKynssp ¥ HakIOHHAas.
CBoiicTBO MeauaHbl MIPSIMOYTOJBHOTO  TPEYrOJIBHMKA, IPOBEIAEHHONM K THMIIOTEHY3E.

[IpsiMOyrospHBIN TpeyrosbHUK C yriioMm B 30°.



OKpy:KHOCTH

IToHsTHS OKPYKHOCTU M Kpyra. DJIEMEHTBI OKPY’KHOCTH M Kpyra: LIEHTp, paAuyc, 11aMeTp,
XopJAa, uX cBolcTBa. B3auMHOe pacrosioxkeHne OKpY>KHOCTH U mpsimoil. KacaTenbHas U cexyias
K OKpY’)KHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroi. [IpocTeiiime nocTpoeH s C TOMOIIBIO LIUPKYIs
Y JTMHEWKH.

I'eomeTpHyeckne MecTa TOYeK

[lonsitTue 0 reoMeTpuyeckoM Mecte Todek. [IpuMepbl reoMeTpuueckux MecT TOYeK Ha
IJIOCKOCTU. BbuccekTpuca yrna u cepeMHHbIN NEePIEeHAUKYISAP K OTPE3Ky KaK I'eéOMETpUYECKue
MecTa Touek. OnucaHHas OKpYKHOCTb TPEYroJibHHKa, €€ LEeHTp. MeTol reOMeTpUYECKUX MECT
TOYEK IPU PEIICHUU T€OMETPUUECKUX 3a]au.

ITocTpoeHusi ¢ MOMOLIBLIO WHUPKYJISI U JIMHE KA

Ucropuueckue cenenus. OOOCHOBAHMS MPOCTEMIIMX IMOCTPOSHUH, ATalbl 3a7ayd Ha

IMMOCTPOCHU A, PCIICHHUC 3a/]a4 Ha TIOCTPOCHUC HUPKYJIICM U JIMHEUKOH.

8 KJIACC

YeTbIpEXyroabHUKH

[TapamnenorpamMM, ero mNpuU3HAKA W CBoicTBA. IIpsAMOyrompHMK, poMO, KBaapar, HX
NMpU3HAaKu U CBoMcTBa. Tpamenus. PaBHOOenpeHHas Tpamenus, €€ CBOWCTBA W TPHU3HAKH.
[IpsimoyronpHas Tpanenus. CpeaHss JUHUS Tparenuu.

Cpennsisi TUHUS TpeyroibHUKa. MeToA YIBOEHUsS MEAWaHbl TpeyroibHHKa. Teopema o
IEepeCeYeHN U MEIaH TPEYroJbHHKA.

Teopema ®aneca, TeopemMa O HPOMOPIUOHAIBHBIX OTpe3kax. Teopema BapuuboHa mis
IPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIEC (PUTYPHI.

IHonoOue

[Togobue TpeyroabHUKOB, KO3(ppuimeHT nonodus. IIpusHaku momodus TPeyroabHHUKOB.
[TpumeHeHne mo1o0us MPH PelieHUH TEOMETPUUECKUX M TPAKTUYECKUX 3a/a4.

IInomwans

[lonsitue o mompau. CBoiicTBa IIom@Ae reomeTpudeckux ¢uryp. Ilpocteitnme
dopMymIBl UL TUIOIIAJM TPEYroJIbHHUKA, Tapajuieorpamma, pomba u Tpamenuu. [Lmomaau
no00HBIX (uryp. OTHOIICHUE TIJIOMIA/IEH TPEYTOJIBHUKOB.

Teopema IIng aropa

Teopema [Iudaropa. Ilpumenenue reopemsr [udaropa npu pemeHnu MpakTHUECKUX 3a1ad.

J1eMeHTbI TPUTOHOMETPUH



CuHyc, KOCUHYC, TaHT€HC U KOTAaHTE€HC OCTPOrO YIJia MPSMOYTOJIbHOTO TpPEYroJbHHKA.
Tpuronomerpuueckue ¢yHkuuu yrioB B 30°, 45° u 60°. IlpomopuuoHaigbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYrOJIbHHKE.

Yriabl 1 4eThIPEXYToJIbHUKH, CBA3AHHBIE ¢ OKPY’KHOCTHIO

Brniucannbie 1 LIEHTpaldbHbBIE YIJIbI, YrOJd MEXKIYy KacaTelbHOM M XOPAOW. YIJIBI MEXKITY
XopJaMM UM CeKylMMH. BrucaHHble W ONUCAaHHBIE OKPY)KHOCTHM TPEYIOJbHUKA U
4yeThIpEXyroibHUKU. CBOWMCTBA W TMPHU3HAKM BIHMCAHHOTO YETBHIPEXYTOJbHUKA. B3anmmHoe
pacrnonoxkenue IByX OKpyxkHocrted. Kacanue oxpyxkHocteit. OOmme KacarteabHblE K JBYM

OKPY>KHOCTSIM.

9 KJIACC

Pemenune TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreHc ynioB oT 0° mo 180°. OCHOBHOE TpPUTOHOMETPUUYECKOE
TOXIECTBO. DOpMyNbl NIpUBEIeHUA. PelieHrne TpeyroibHUKOB. TeopeMa KOCMHYCOB U Teopema
CHUHYCOB. PelleHMe MpakTHYecKuX 3a/ad C MCIOJIb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYCOB. Pemienue 3a1a4 reoMeTpU4E€CKOM ONTHKU.

Tpuronomerpuueckre GopMyssl IS TIIOMAIN TPEYroJbHUKA, MapajuienorpaMma, pomoa,
tpanenuu. ®opmyna ['epona. opmysia IIOMAAN BBITYKIOTO YETHIPEXYTOIbHUKA.

ITono6me TpeyroabHUKOB

Xopapl U M0I00HBIE TPEYTOJBHUKUA B OKPY)KHOCTH. Teopema O MpOHU3BEIECHUU OTPE3KOB
XOpJ, TEOpEMBbl O MPOU3BEICHUU OTPE3KOB CEKYyIMX, TEOpeMa O KBaJApaTe KacaTeIbHOM.
IIpumeHeHne npu pelmieHur reomerpuuyeckux 3aznad. Teopembl UeBwsl u Menenas. Ilonsarue o
TOMOTETHUH.

MeToa KoOpaIMHAT

YpaBHEeHHE TPSAMOM HA TIJIOCKOCTH. YTJI0BOW KOI(PGMUIIMEHT MU CBOOOJHBIM UJI€H, WX
reoMeTpuyeckuii cmbpicia. [lapamieabHOCTE U NEPHEHAMKYIAPHOCTh NPSAMBIX (YEpeE3 YIIOBOU
K03 (ppuIeHT).

VYpaBHeHUE OKpy)KHOCTH. HaxoxkneHune mnepecedeHUl OKPY)KHOCTEH U TMpsAMBIX B
koopauHatax. dopmyna paccTosHUA OT TOYkKM 10 mpsmoil. [lmomane mnapannenorpamma B
KOOpIMHATaX, IMOHATHE 00 OpHEeHTHpPOBaHHOW mionpau. [IpuMeHeHMe MeToga KOOpAWHAT B
IIPAKTUKO-OPHUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

BekTopsl

Bekropbl Ha miockocTH. ClOXEHHUE U BBIYMTAHUE BEKTOPOB — MPABUJIA TPEYTOJIBHUKA U

napajuiesiorpaMMa. YMHOXKEHHE Bekropa Ha uucio. Koopaunartsl Bekropa. CroxeHue u



BbIYMTaHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YKCIIO B KoopAuHaTax. [IpuMeHeHne BEKTOpOB B
¢duzuke, EHTp Macc.

[Tonsitue o Oasuce (Ha MIockocTH). PasnoxeHust BekTopoB mo 0Oaszucy. CkamsipHOe
IPOU3BEJCHUE BEKTOPOB, TE€OMETPUYECKUN CMBICI U BBIPAXXEHHUE B JEKAPTOBBIX KOOpPJMHATAX.
JuctpuOyTUBHOCTD CKAJIApHOTO Mpou3BeAeHUs. CKalspHOe MPOU3BEIeHUE U MPOCLUPOBAHME.
[IpumeHeHne CKaIIPHOTO MPOM3BEACHUS BEKTOPOB JUIsl HAX0XKJIEHUS UIMH U yIoB. PemeHue
FeOMETPUYECKUX 33/1a4 C TTOMOIIBIO CKAJISPHOTO MPOU3BEACHHUS.

JIITMHA OKPYKHOCTH U IVIOLIA/Ib Kpyra

[IpaBunbHbIE MHOTOYTOJIBHUKH. [[nrHa okpyxHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIUMCIIEHHUE JJIMH AYr OKpy:kHOcTed. [lmomanes kpyra, cekropa, cermeHrta. Mcropuueckue
CBEJICHUS 00 N3MEPEHUH JITMHBI OKPYKHOCTH U MJIOMIAIN Kpyra.

JABUKe HUA IIJIOCKOCTH

LlenTpanbHast cumMmetpus. lLlenTpansHo-cummerpuunbie ¢urypel. [loBopor. OceBas
cuMMeTpus. QUTypbl, CAMMETPUYHBIE OTHOCHTEIIBHO HEKOTOPOU ocu. [lapamnenbHbli mepexHoc.

[lonsitue nBUKeHUSI U ero cBoiicTBa. PaBeHcTBO (uryp. IIposBieHuss cuMMeTpuu B
NpUpoOJie, JKUBONHUCH, CKYIBNTYpe, apxutekrype. Kommosunmu nBukeHHil (mpocTeinme

HpI/IMepH). HpI/IMeHeHI/Ie B ICOMCTPHUYICCKHUX 3aaavax.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30OBAHUSA

JIMMHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJbTAThI OCBOCHUS MPOTPaMMBbl 110 MaTeMAaTHUKE XapaKTepU3YIOTCS B
YacTH:

1) maTpuoOTH4ECKOr0 BOCIIUTAHMS

MpOSIBICHUEM HHTEpeca K IMPONUIOMY M HACTOSILIEMY POCCHHCKONM MaTeMaTHKU,
[EHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHUSM pPOCCHUHCKUX MaTeMaTUKOB M POCCHIICKOU
MaTEMaTHYECKOM IIKOJIbI, K UCMOIB30BAHUIO 3TUX JOCTUXKEHUHN B IPYTUX HAyKax W MPUKIAIHBIX
cepax;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3alid €ro IIpas,
MPEJCTAaBICHUEM O MAaTeMaTHYCCKUX OCHOBaxX (YHKIIMOHWPOBAHWS PA3IUYHBIX CTPYKTYp,
SBIICHUM, TIPOIEYp TPAKIAHCKOTO OOIIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXJIEHUIO ITHYECKUX IMPOOJeM, CBA3aHHBIX C MPAKTUYECKUM HPUMEHEHUEM JOCTHKECHUIM
HayKd, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX TPUHLIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUA:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTHYECKUX 3a]ad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTH4eCKOoro oOpa3oBaHUs Ha MPOTSHKEHUU BCei
YKU3HH JUTSl YCTICIHON MPOQPECCHOHAIBHON JESITeTbHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM U TOCTPOEHUEM HWHIWBUIYAJbHOM TpaekTopuu oOpa3oBaHus U
YKU3HECHHBIX MJIAHOB C yYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEIH;

4) 3¢TeTHY€CKOI0 BOCIIUTAHUS

CIIOCOOHOCTBIO K SMOILMOHAIBHOMY U 3CTETUUYECKOMY BOCIPUSITHIO MaTEMaTHUYECKH X
00BEKTOB, 3a/1a4, PEeUICHUHN, PaCCyK/ICHU, YMEHUIO BUAETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B
U CKYCCTBE;

S) neHHOCTE i HAYYHOTO MO3HAHUS:

OpHUEHTAIlUEH B JEATEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HAy4dHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeNOBEKa, MPUPOJIbI U OOIIECTBA, MOHWMAaHHUEM
MaTEeMaTHYECKOM Haykd Kak cdepbl 4YeTOBEYECKOM NEATEIbHOCTH, JITamoB €€ pa3BUTUS M
3HAUYUMOCTH JUTSl Pa3BUTHUS IUBUIU3AIUH, OBJIAJICHUEM S3bIKOM MATEeMAaTUKU U MaTeMaTUUYEeCKON
KylIbTYpOll Kak CpEICTBOM TIO3HAHUS MHpPA, OBJIQJICHHEM HABBIKAMHU HCCIICIOBATEILCKON

ACATCIIbHOCTH



6) ¢usunueckoro BocnuTaHus, (OPMUPOBAHUS  KYJbTYPbl  310POBbA M
IMOLMOHAJILHOTO 0JIATONOJIYYHsI:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUUECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBBs, BEJICHUS
3I0POBOTO 00pasa *KHU3HU (3A0POBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHITUN U OTAbIXA,
perynsipHas ¢u3nvecKkas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA peuiekcuu, MPU3HAHUEM
CBOETO MpaBa Ha OMMOKY M TAKOTO e IMpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0rH4eCKOro BOCIIMTAHMS

OpHEHTAIlMCH HA MPUMCHCHHE MAaTEMaTHYCCKUX 3HAHWW JUIS PElicHUs 3ajad B o0nacTu
COXPaHHOCTH OKpYXAaloIlel cpefpl, IIAHUPOBAHUS TMOCTYIKOB U OLEHKA HX BO3MOXKHBIX
MOCJICAICTBUM JUISl OKpYXKAIOIEH cpezpbl, OCO3HAaHWEM INI00AIbHOTO XapakTepa 3KOJIOTMYECKH X
npoOsieM U TyTeil UX perieHus;

8) ananTanum K U3MEHS IOIMMCS YCJIOBHSIM COIMAJILHON M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEOMPENEIEHHOCTH, MOBBIMICHUIO YPOBHS CBOEH
KOMITCTCHTHOCTH Yepe3 MPAKTUUYCCKYIO ICSTEeIhHOCTh, B TOM YHCIIC YMCHHE YUUTHCSA Y JIPYTHX
JroJiel, mpruoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMITETEHIIUH U3
OIIBITA IPYTUX;

HEOOXOIMMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHWUM, QOPMYIUPOBATH HJIEU, MOHATHUS,
THTIOTE3bI 00 00BEKTaX W SBIICHUSX, B TOM YHUCJIC PAHEEC HEM3BECTHBIX, 0CO3HABATH JCPUITATHI
COOCTBEHHBIX 3HAHUM ¥ KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIC PEIICHHS W JICHCTBHS,
bopMynHpoBaTh U OIIEHUBATh PUCKHU U MOCIEACTBUS, GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHS MpOrpaMMbl IO MaTeéMaTHKEe Ha YpOBHE OCHOBHOTO OOILEro
oOpazoBanus y oOydaromerocs Oyayr cQpopMHUpOBaHB MeTamnpeIMeTHbIe Pe3yJbTaThl,
XapaKTepu3ylolMecss  OBJIAZICHMEM  YHUBEPCAJIbHBIMH  I1O3HABATENbHBIMU  JCHCTBUSMHU,
VHUBEPCATHHBIMH KOMMYHHKATUBHBIMU JICUCTBUSIMH W YHUBEPCATHHBIMH PETYISTHBHBIMU
JICHCTBUSIMU.

IMo3HaBaTeIbHbIE YHHBEPCAJIbLHbIE YUeOHbIE TeHCTBUS
Ba3oBble Jornyeckue aeiicTBus:

BBISBIIATh M XapaKTepU30BaTh CYIICCTBEHHBIC IPU3HAKA MAaTEMaTHYCCKUX OOBEKTOB,
NOHATUH, OTHOIICHUH MEXIy TMOHSTUSIMHU, GOPMYITHPOBATh ONPENEICHHS TOHATHUH,
YCTaHABJIWBATh CYIICCTBEHHBIH IpPHU3HAK KIACCU(DUKAIIMN, OCHOBAHHS JUIsi OOOOIICHUS U

CpaBHCHHU S, KDUTCPUU ITPOBOAUMOI0 aHAJIN34a,



BOCIIPUHUMATh, (OPMYIMPOBAaTH M IPEOOpPa30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE H
OTpHIIaTeIbHbIC, CIMHUYHBIC, YACTHBIE U O0IIMeE, YCIOBHbIC;

BBISBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpeUHs B (PaKTaX,
JAHHBIX, HAOMIONEHUSAX W  YTBEP)KIOCHHSX, IpemiaraTb KPUTEPHUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JIeJIaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTUKU, JEIYKTUBHBIX W WHJYKTHBHBIX
YMO3aKIIOUEHHUH, yMO3aKIIOUEHHUH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeabCcTBAa MaTEMaTHMUECKUX YTBEPXACHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOAUTH CAMOCTOSATENBHO  J0KAa3aTeJIbCTBA  MaTeMaTH4eCKMX  (JaKTOB,  BBICTpPauUBaTh
apryMeHTallUl0, NPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJ] MaTeMaTH4eCKOU
UHIYKLIHH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,

BBIOMPATH CIIOCO0 pelieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB PELLICHUs,
BBIOMpATh HanboJsee MOIXOIIMI ¢ YUETOM CaMOCTOSATENIBHO BBIJICIIEHHBIX KDUTEPHUEB).

Ba3oBble ucciieioBaTeIbCKue 1€ CTBUS .

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIEI0BATEIbCKUN HMHCTPYMEHT MO3HaHUs, GOpMYyIHpPOBaTh
BOIIPOCHI, PUKCUpYIOLME TPOTUBOPEUNE, IPOOIIEMY, CAMOCTOSITEJIBHO YCTAHABJINBATh HCKOMOE U
JaHHOE, JOPMHUPOBATh TMIIOTE3Y, APIYMEHTHPOBATh CBOIO IMO3ULIHMIO, MHEHUE;

MIPOBOJIUTH MO CAMOCTOSITEIHO COCTABJIEHHOMY IIJIaHY 3KCIIEPUMEHT, MCCIIEJIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHuYeCKOT0 OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOSITENBHO (HOPMYITMPOBATH OOOOIICHHS W BBIBOJBI IO pe3ybTaTaM IMPOBEAEHHOIO
HaOJIOAEHUS, MCCIEOBAHMS, OKCIEPUMEHTa, OLICHMBAaTh JOCTOBEPHOCTh IOJYYEHHBIX
pe3yabTaTOB, BHIBOJOB U O0OOIICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLIECCa, @ TAKKE BBIJBUTATH MIPEAIOI0KEHUS O
€ro pa3BUTHUH B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmaumeii:

BBISIBJISITH HEJAOCTaTOYHOCTh M M30BITOYHOCTh MH(OPMAI MK, JAHHBIX, HEOOXOIUMBIX IS
pEILLEeHU 3a7a4u;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3IUYHBIX BUJOB U (OPM MpeACTaBICHMUS;

BbIOMpATh (opMy MpeacTaBieHUs MHQPOPMAMU U WIUTIOCTPUPOBATh pEIllaeMble 3a7ayuu
cXeMaMH, AuarpaMMaMH, HHOM rpaguKoil 1 X KOMOMHALUSIMU;

OLICHUBAaTh HAA&KHOCTh HMHGPOPMAMU 1O  KPUTEPUSIM, MPEAJIOKEHHBIM  WJHU

c(hOpMYyITHPOBAHHBIM CAMOCTOSITEIBHO.



KoMmMmyHuKaTHBHBIEe YHUBEpPCAJIbHbIE YUeOHbI€ e CTBUS:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSMH U ILEISMU
oOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUSI B YCTHBIX M MHCHMEHHBIX
TEKCTaX, IaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a7aui, KOMMEHTHPOBATh MOMYyICHHBIN pe3yiIbTar;

B XOJie¢ OOCYXJIEHHS 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBbI, MPOOJIEMBI,
pemaemMoii 3a1auu, BBICKAa3bIBaTh HIEU, HAIlEICHHBIE HA TOUCK PEIICHUS, COMOCTABIIATH CBOH
CYKJEHUS C CYKICHHSMH JPYrUX YYaCTHUKOB JMaiiora, OOHApYKMBaTh Pa3Myue U CXOJACTBO
MO3UIINH, B KOPPEKTHOW (hopme (HOpMYITUPOBATH PA3HOTIIACHS, CBOH BO3PAKECHUS,

MPEACTaBIATh PE3YNbTaThl PELICHUs 3aJauM, SKCIIEpUMEHTA, HCCIIEOBaHUs, MPOEKTa,
CaMOCTOSITEIBHO BBIOMPATh (JOPMAT BBICTYIUICHUS C YUETOM 33124 MPE3CHTALUH K OCOOCHHOCTEN
ayIUTOPUH;

MMOHUMATh U MCIOJIb30BATh MPEUMYINECTBA KOMAHTHOW W WHIWBUYyATEHON paOOTHI TPU
pelieHur Y4eOHBIX MaTeMaTHYeCKUX 3a7ad, MPUHUMATh LEeTh COBMECTHOW JeATEIbHOCTH,
IUTAHUPOBATh OPTAaHU3AI[UI0 COBMECTHON pabOTHI, pacIpeaesaTh BHAbI padoT, JOTOBapUBATHCS,
00CyXaTh MpoIeCcC U pe3yabTaT paboThl, 0000IATH MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMHIOBBIX (popmax paboThl (0OCYKIECHHsS, OOMEH MHEHHH, «MO3rOBHIC
IITYPMBD» W UHBIE); BHITIOTHSITH CBOIO YACTh PAO0OTHI U KOOPJMHUPOBATH CBOU ICHCTBHUS C IPYTHMHU
YiIeHaMHd KOMaH/]Ibl, OIl€HHWBAaTh KayeCTBO pe3ylbTaTa M KauecTBO CBOEro BKiIaJa B 0oOuLmMi
pe3ynbTaT Mo KpUTEpHsM, CHOPMYTHPOBAHHBIM YUaCTHUKAMHU B3aWMOACHCTBUSL.

PeryasiTuBHbIE YHUBepPCcAJIbHbIE Y4eOHbIE AeiicTBUS
CamoopraHu3zanus:

BBISBIIATH TPOOJIEMBI AJISl pELICHUS B )KU3HEHHBIX M YI€OHBIX CUTYAUSIX, OPUEHTHUPOBATHCA
B Pa3IMYHBIX MOJIX0/IaX MPUHATHUS PEMICHUN (MHIUBHUAYyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITEIbHO COCTABJIATH ILJIaH, AJITOPUTM PEIlieHUsI 3a1a4u (UJIM ero 4acTh), BEIOWpaTh
cnoco0 pemeHuss ¢ Y4€TOM HUMEIOIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(MOPMALIUH.

CaMOKOHTPO.JIb, SMOLUHOHAJIBHBIN MHTEJIEKT:

BIIQZIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTpOJSI TMpollecca W pe3yabTara pelieHus
MaTeMaTHYECKOH 3aJaui, CAMOMOTHBAIINH U peUICKCHH;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHHHU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B [ESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJICHHBIX OMIMOOK,

BBISABJICHHBIX pr,[[HOCT@fI;



OIICHUBATh COOTBETCTBHE pPE3yJbTaTa NESATECIBHOCTH TOCTABJICHHOW LEIH W YCIOBHSIM,
O6’b§ICHHTb MNpUYNHBI JOCTUKCHUA UM HCAOCTHUIKCHUA 1LICJIIN, HAXOOUTH OI_HI/I6Ky, JAaBaThb OILICHKY
MPUOOPETEHHOMY OIIBITY;

BBIp2XaTh HMOIMU TPU H3YYCHHMH MaTeMaTUYecKuX OOBEKTOB M (pakroB, JaBaTh

SMOIIMOHAJIbHYIO OI[EHKY PEICHHS 3aj]auu.

IMPEJIMETHBIE PE3YJIbTATDBI
K xoH1y o0ydenus B 7 kj1acce 0OyJaromMiicss MOJIYYUT CICAYIOIHE TTPEAMETHBIE PE3yIbTaThI:

Pacnio3HaBaTh WM3yd4eHHbIE TeOMETpUUYECKHE (UTYpBl, ONpenensiTb WX B3aUMHOE
pacnofiokeHue, n300pakaTh FreOMeTPUUECKIE PUTYPBI, BHIMOIHSATH YEPTEKH 10 YCIOBHIO 3aauu.
W3mepare nUHEHHBIE U YIIIOBBIE BEIMUYUHBI. PelllaTe 3aaud Ha BBIUYMCIIEHUE JIJIMH OTPE3KOB U
BEJIMYMH YITIOB.

JlenaTe NpUKUAKY U OLIEHKY IMHEWHBIX U YIJIOBBIX BEJIMYNH IPEIMETOB B PEAJIbHOM )KU3HU,
pa3MepoB NPUPOAHBIX 0OBEKTOB. PaznuyaTh pasmMepsl ’TUX OOBEKTOB 110 MOPSIKY BEJIUYUHBL.

CtpouThb 4epTeKH K FTEOMETPUUECKUM 3a7adaM.

Ilonp3oBaTbCcsd NPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIB30BAaTh IPU3HAKH U
CBOICTBa paBHOOCAPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 33/1a4.

IIpoBOANUTB JOTHYECKHE PACCYKACHUS C UCIIOJIB30BAHUEM F€OMETPUYECKAX TEOPEM.

[Tonp30BaThcsl NpPU3HAKAMU paBEHCTBA IPSAMOYIOJIBHBIX TPEYrOJbHUKOB, CBONCTBOM
MEINaHbl, MPOBEACHHOW K THUIIOTEHY3€ NPSIMOYIOJBHOTO TpPEYrOJIbHHKA, B PEIICHUU
TEOMETPUYECKUX 3aJad.

OmnpenenaTs NapasieIbHOCTh MPSMBIX C MOMOUIBIO YIVIOB, KOTOpbIe 00pasyeT ¢ HUMHU
cekyu@s. OnpenensTh MapajyiesIbHOCTh NPSAMbBIX C IOMOUIBI0 PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYrof IPSIMOM.

Pemate 3amaum Ha KieTdaroi Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTh 4YHCIOBblE M OYKBEHHBIE 3HAYECHMs YIJIOB B
TEOMETPUYECKUX 33]1a4aX C UCIIOJIb30BAHUEM CYMMBI YITIOB TPEYTOJbHUKOB M MHOTOYT'OJIBHUKOB,
CBOICTB yIJI0B, 00pa30BaHHBIX IPU IEPECCUCHUH JIBYX MTapaJUICIbHBIX MPAMBIX CeKyIlel. Pemats
IIPaKTHYECKUE 33a4X HA HAXOKJICHUE YIJIOB.

Bnagers monstuem reomerpuyeckoro Mecra Touek (I'MT). Onpenensrs OMCCeKTpUCy yria
U CEpEeIUHHBIN NEPIEHIUKYISIP K OTPE3Ky KaK I€OMETpHYecKue Mecra Todek. [losb3oBarhes
noHsATHEM reomerpudyeckoro Mecta Todek (I'MT) mnpu noka3arenbcTBE TIeOMETPUUYECKH X

YTBEPKJICHUN U IIPU pEeLICHUHN 3a7a4.



@opMyIHpOBaTh ONPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JUAMETpa OKPYKHOCTH,
YBEPEHHO BJIAJCTh UX CBOMCTBAMU. YMETH IOKa3bIBATh U IPUMEHATH 3T CBOWCTBA IIPU PEILICHU U
3a7ad.

Brnaners moHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb HAXOIUTH €€
HeHTp. Jloka3piBaTh M HCIOJIB30BaTh (JAKTBI O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
IIEPECEKalOTCs B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHAMKYIAPBl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

Brnagetp noHsATHEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJB30BaTbCA TEOPEMOM O
NEPIEHANKYIIPHOCTU KacaTeIbHOW M paguyca, IPOBEAEHHOrO K TOYKE KacaHMs. JlOKa3bIBaTh
PaBEHCTBO OTPE3KOB KAacaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOU TOUKU, U IPUMEHSATh
9TO B PELICHUH T€OMETPUYECKUX 3a/]ad.

Jloka3plBaTh M NPUMEHSATH NMPOCTEHMIIME TIE€OMETPUYECKHE HEPABEHCTBA, IMOHUMATh HX
MIPAKTUYECKUN CMBICIL.

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPUYCCKUEC ITOCTPOCHU S C TOMOUIBIO MU PKYIISA U JIMHCHKH.

K xoHny oOydenus B 8 kiiacce oOydaroumiics MOJYIUT CIAEAYIONME MPEAMETHbBIE Pe3ybTaThl:
PacniozHaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI, MOJb30BAThCA HX
CBOMCTBAaMU TMpPH pEUICHUHM TEOMETPUUECKUX 3a1ad. Pa3nuyaTh NpU3HAKU W CBOMCTBa
napajiesniorpaMma, poM0a M TMpsIMOYTrOJIbHHKA, JOKAa3bIBaTh MX M YBEPEHHO NPHUMEHSATH MpPU
pEIIeHUH TeOMETPUYECKUX 3ajau.

Hcnonp3oBaTh CBOICTBAa TOYKM IEpPECEUEHHUs MEIUAH TPEYrojbHUKA (LIEHTpa Macc) B
pellleHUH 3a/1a4.

Brnaners moHsiTueM cpeHE JUHUM TPEYroJIbHUKA U Tpaneluu, IPUMEHSATh UX CBOMCTBa
IpU pEIICHUM TreoMeTpudeckux 3anad. Mcmonw3oBats Teopemy PDaneca u Teopemy o
MPONOPIUOHANBHBIX OTPE3KaX, MPUMEHSTh UX JJISl PEICHUs] TPAKTUUECKUX 3a1a4.

Pacrnio3HaBaTh LIEHTpabHO-CUMMETPUYHBIE (UTYPhl M HCIIOJIB30BaTh UX CBOICTBa INpu
pelIeHnH 3a/1a4.

Brnagers  moHsATMAMHM  TMOAOOHMS  TPEYroOJbHHUKOB, ko3(pdunmrenta  momodus,
COOTBETCTBEHHBIX DJJIEMEHTOB IMOJOOHBIX TpPEYrolbHUKOB. MMeTb mpexacraBieHue o
npeoOpa3oBaHuM MOAO0MS U O MOAOOHBIX ¢urypax. Ilomb3oBaThcs mNpH3HAKAMU 1MOA00US
TPEYrOJIbHUKOB IPU PEHICHUU TeOMETPUUYECKUX 3ahay. J[oka3biBaTh W MPUMEHSTH OTHOLICHUS
IPONOPIUOHATEHOCTH B MPSMOYTOJIBHBIX TpeyrobHUKaX. [IpuMeHsTh m0o100Me B TPAKTHYECKH X

3aga4dax.



BeiBomuTh W WCIONB30BaTh MpocTeiiime (GopMyiabl ISl IUIOMAMM  TPEYTrOJIbHUKA,
napajiesniorpaMma, pomM6a M Tpanenuu. BeruuMchsaTh (pa3iMyHBIMU - CIIOCOO0AMH) IUIOIIAIb
TPEYroJIbHUKA W IUIOMAAA  MHOTOYTOJBHBIX  (uryp  (MOJB3ysch, TA€ HEOOXOIUMO,
KaJIBKYJSTOpPOM). 3HATh OTHOLICHHE IUIONRAEH MOMOOHBIX (UTYp W MPUMEHSTH NPU PELICHUU
3aiad. [I[puMeHSTh MOTydeHHbIC YMEHHUS B TPAKTHUECKUX 3aj1avax.

[Monw3oBaThes Teopemoit [Tudaropa ams permeHus reOMETPUUSCKIX U IMPAKTUYSCKUX 3a/1a4.
CTpouTh MaTEMAaTUYECKYI0 MOJICTb B MIPAKTUYECKUX 3a/1a4aX, CAMOCTOSITEIBHO JeTaTh YePTEK U
HaxoqUTb COOTBECTCTBYIOIMUC IJIMHBI.

Biiagets moHsATHEM BIIMCAHHOTO U IIEHTPAIBHOTO YIUIa, YIiia MEXIy KacaTelbHON U XOpIOH,
OINMCAaHHOM M BIIMCAHHOW OKPYKHOCTU TPEYIOJbHHUKA W YETBIPEXYTOJbHUKA, MPUMEHATh HX
CBOMCTBA IPU PEIICHUH 3a/1a4.

HpI/IMeHS{TB IMMOJYYCHHBIC 3HAHH Ha IMPAKTHUKE — CTPOUTH MATECMATUYCCKUEC MOACIIN IJIA
3a7a4 peaqbHON )KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYHCICHUS C TPUMEHEHUEM MTOA00US

Y TPUTOHOMETPUH (TI0JIB3YSCh, I1I€ HEOOXOAUMO, KAJIbKYIIATOPOM).

K koH1y oOyueHus B 9 kjiacce o0ydarolmiicss mOJyduT CIEAYIOUME MPEAMETHbIE PE3yIbTaThl:
3HaTh TPUTOHOMETPUYECKUE (YHKIHMH OCTPHIX YIJIOB, YMETh HAXOJUTh C HUX IOMOIIBIO
pasnuYHbIE  3JEMEHThl  MPSMOYIOJIBHOIO  TPEYroJbHUKA  («pelieHHuEe  MPSMOYrOJbHBIX
TPEYroJabHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYISITOpa) JUIMHBI U YIVIBI U HETAOIMYHBIX
3HAYEHUH.

[Tonw3oBaTbes (popMyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM
JUISl HAXOKJEHUSI COOTHOLICHUIN MEXly TPUTOHOMETPUYECKUMH BEINUNHAMU.

Jloka3bIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHSATH UX Ui HaXOKICHUS
PasNUYHBIX DJIEMEHTOB TPEYrOJIbHUKA  («pellieHuEe  TPEYroJbHUKOB»), IpPU  pEIIeHUHU
TeOMETPUYECKUX 3a1ad. I[puMeHAT moydeHHbIC 3HAaHUS TP PEILEHNUH NIPAKTUYECKUX 3aa4.

IIpuMeHITh TPUTOHOMETPHUIO B 33Ja4ax Ha HAXOXKACHME IUIOUAIN, BBIBOAUTH U BIAAEThH
TPUTOHOMETPUYECKUMHU (popMynamMHu i IUIOIIATU TPEYrojibHUKa, IMapajjiesiorpaMMa, pomMoa,
Tparenuu, BBIBOAUTh U IPUMEHATh (Gopmyny ['epoHa m ¢dopmyny Ui MIIOWATU BBITYKIOIO
YeTHIPEXYTOJIbHUKA.

HmeTth npeacTaBieHUE O TOMOTETUH, IPUMEHSATD B IPAKTUUECKUX CUTYaLUsX.

Ucnons3oBatk Teopembl UeBbl 1 MeHenas pu pelieHrny 3a1ay.

Hcnonp30BaTh TEOPEMBI O BIIMCAHHBIX yITIaX, YIJIax MEXIY XOpAaMu (CEKyLMMH) U yIie

MEX]ly KacaTeJIbHOW W XOpJIOH MpH PelIeHUH FeoMEeTpUUYecKuX 3ajad. Jloka3piBaTh M MPUMEHSATh



TEOpEMBI O INPOU3BEIECHUH OTPE3KOB XOPH, O MPOU3BEACHHUM OTPE3KOB CEKyIMX, O KBaapaTe
KacaTeJIbHOM.

Brnagers moHsATHMEM KOOpIMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHMEM MpsIMOil Ha
IUIOCKOCTH. Bnanerh moHATHSAMHU YrIIOBOro Kod(uireHTa U cBOOOJHOTO WieHa, MTOHUMATh UX
FeOMETPUUYECKUNA CMBICT M CBSA3b YIJIOBOrO KO3(pUIlMEeHTa C BO3pacTaHUEM U YObIBaHHEM
TUHEHHOW (QyHKUMH. VYMeETh pelmaTh METOAOM KOOpJAMHAT — 3aJadd, CBS3aHHBIE C
[apaJUIEIbHOCTBIO U NEPIEHIUKYISIPHOCTBIO NPSAMBIX, IIEPECEUYCHUEM IIPSIMBIX, HAX0XKICHUEM
TOYEK IIepECCUCHU .

BeiBonuTh M BIIAJETh YpaBHEHUEM OKPY)KHOCTH. Mcmonp3oBaTh METOI KOOpAMHAT UL
HAXOXJIEHUS TepeceueHn i OKPY)KHOCTEH U MpsIMbIX. BraseTs GopMmynaMu paccTOSHUS OT TOYKA
JI0 TIPSAMOM, MJIOLAIM MapajljieorpaMMa B KOOpJIMHATAaX, UMETh MOHATHE 00 OpUEHTHPOBAHHON
momaau. Ilonp30Barbecss METOOOM KOOPAMHAT HA INIOCKOCTH, NPHUMEHSTH €r0 NPH PEIICHUH
TEOMETPUYECKUX U MPAKTUYECKUX 3anad. [IpuMeHATb MeToJ KOOpAMHAT B IIPAKTUKO-
OPHUEHTUPOBAHHBIX TCOMETPUUECKUX 3aJa4ax.

Bnaners moHsTHEM BEKTOpa. YMETh CKIaAbIBaTh U BBIYMTATh BEKTOPHI, YMHOXKaTb Ha
YHUCIIO, BJAJETh IPABUJIAMM TPEYrOJIBHMKA M Iapauiejgorpamma. Braners IpakTHYeCKMMU
UHTEPIIPETAlMsAMU BEKTOPOB. YBEPEHHO I10JIb30BATbCS KOOpPAMHATaMU Bekropa. Buaners
CJIO’)KEHHEM M BBIYNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YMCIIO B KOOPAMHATAX.

Nmets mpencraBieHue o Oasuce (Ha MIOCKOCTH). PackmanpiBaTe BEKTOpHI MO Oasucy.
PacxiagpiBaTh BEKTOPBI CHII C TOMOIIBIO TPOCIMPOBAHMS U TPUTOHOMETPUUYECKUX COOTHOLICHU .
[IpuMeHsTHh MOTYdEeHHBIC 3HAHUS B MPOCTEHIIMX (PU3MYECKUX 3a]adax.

Bnaners MOHATHEM CKAIIPHOTO NMPOM3BENEHUS BEKTOPOB, IOHUMATh €0 TEOMETPUYECKU I
CMBICI M YBEPEHHO IIOJIb30BATHCS €r0 BBIPAXKEHHEM B JEKAPTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTb CKAJIIPHOTO IPOM3BENIEHHUS U €ro CBs3b C INpoeuupoBaHueM. [IpumeHaTh
CKaJISIPHOE ITPOM3BEACHUE BEKTOPOB U HAXOXKJIECHMS JUIMH U yrioB. Pemare reomerpuyeckue
3aJa4d C IOMOIIBIO CKAJSIPHOTO Ipou3BelneHus. VCmonp30BaTh CKaJIPHOE IIPOU3BEACHUE
BEKTOPOB B ajreOpanyeckux U (PM3MUECKUX 3a/1a4ax.

Bnagers nmoHATHAMY NPAaBUIBHOTO MHOIOYIOJIBHUKA, UIMHBI OKPY)KHOCTH, IJIMHBI AYTH
OKPYKHOCTM W PaJMaHHON MEpBI yIiia, BBIUHUCIATH IJIOMRAbL Kpyra W ero 4dacreil. [lonnmare
cMbIca yncaa 7. [I[puMeHATh MOJdydeHHbIE YMEHUs IPU PEIICHUM IPAKTUYECKUX 3ajad. 3HATh
HCTOPUYECKHUE CBEJICHUS 00 U3MEPEHHUU JUIMHBI OKPY>KHOCTH U ILIOIIAIU Kpyra.

Hmets mnpexacTaBieHue o MpeoOpa3oBaHUU IUIOCKOCTH, O ABMKEHUsX. Haxoauth ocu,
HEHTPhl CUMMETpUM (UTYp, LEHTPbl MOBOPOTAa, HAXOJUTh KOMIIO3UIIMHU MPOCTEHIIMX

npeo6pa3013aH1/1171. HpI/IMeHSITL ABUKCHU A IIJIOCKOCTH ITPU PCHICHHU N I'€OMCTPUYCCKUX 3a1a4.



HpI/IMeHSITI) IMOJYYCHHBIC 3HAHHS Ha IMPAKTUKE — CTPOUTH MATEMATHUYCCKUE MOACIU IJIA
3a1a4 peaHLHOﬁ JKU3HU U IPOBOAUTH COOTBCTCTBYIOIIIMC BBIYUCICHUSA C IPUMCHCHUCM HOI[06I/ISI

Y TPUTOHOMETPUYECKUX (PYHKIIHH (ITOTB3YACH, TJe HEOOXOIMMO, KaJIbKYIISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KounuecTrBo yacos
HaumeHoBaHMe pa3iesioB u JJieKTpoHHbIE (U poBBIE)
Ne i/ Konrposbubie | Ilpakruueckue
TeM MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE Pecypchl
padoThI padoThl
Havana reomerpumn.
[IpocTeiinme reomeTpuyeckue
1 ¢Gurypbl U UX CBOHCTBA. 28 1
N3mepenne reoMeTpuyeCcKux
BEJIWYUH http://school-collection.edu.ru/
2 TpeyTOJ'IBHI/IKI/I 19 1 https://www. yak lass. I'U/.
3 [TapannensHocTs. Cymma yriioB 15 1 https:j/ math-oqe.sdamgla. ru/
MHOTOYTONBHHKA Egp:%lljegg?r rl?/suc hebnik.ru/
p .
4 ?pe HMSYE(}JIJ;HHBW 7 httpsJ//resh.edu.ru/subject/12/5/
Rl o https/fincult.info/teaching/metodicheskie-
5 I'eomeTpuyeckue HEpaBEHCTBA 5 1 materialy/
OxpyxHocTb. ['eomeTpuueckne https://infourok.ru/
6 MecTa Touek. [loctpoenus ¢ 18 1
MTOMOIIBIO LIUPKYJS U JTMHEHKU
7 [loBTOpenue, 00o0IIEHNE, 10 1
CUCTeMaTu3alus 3HaHUu’
OBLIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOTPAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMMblI

KoanuyecTrBo yacoB

Bcero

Konrpoabubie
padoThI

IIpakTH4yeckue
padoThI

JJleKTpoHHbIE (U poBBIE)
o0pa3oBaTeJIbHbIE PeCYypPChI

IloBTOpenue

YeTbIpEXYroJIbBHUKI

22

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

IlonoGue

16

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
0ge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

Imomans

16

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
0ge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https:/fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

Teopema [Iucaropa u Havana
TPUTOHOMETPUHU

18

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
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http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https:/infourok.ru/

VYTI7bl U 4ETBIPEXYTOJIBHUKY,
CBS3aHHBIE C OKPYKHOCTBIO

20

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

[ToBTOpenue, 0600IIECHNE,
cUCTeEMaTH3alvsa 3HaHU I

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102



https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
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https://fincult.info/teaching/metodicheskie-materialy/
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http://school-collection.edu.ru/
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https://math-oge.sdamgia.ru/
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https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

9 KJIACC

HaumeHoBaHue pasienoB u
Ne m/m
TeM IPOrpaMMbl

KoanuyecTBO 4acoB

Bcero

Konrpoabubie
padoThI

IIpakTH4yeckue
padoThI

JJleKTpoHHbIE (U poBBIE)
o0pa3oBaTeJIbHbIE PeCYypPChI

1 IloBTOpEHUE

2 Pemenue TpeyroibHUKOB

22

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

3 [Mogobue TpeyroJsHUKOB

12

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
0ge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

4 Meron koopauHaT

10

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
0ge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https:/fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

5 Bekropst

20

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
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https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https:/infourok.ru/

Kpyra

I[JII/IHa OKPY)XHOCTH U IJIOAIb

16

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

JIBUKEHUA MIIOCKOCTH

10

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

[ToBTOpenue, 0600IIECHNE,
cUCTeEMaTH3alns 3HaHU I

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/ metodicheskie-
materialy/ https://infourok.ru/

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102
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https://fincult.info/teaching/metodicheskie-materialy/
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