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IHOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OOUH W3 OCHOBHBIX DPA3AciIOB LIKOJBHOM MaTEMAaTHKH, UMEIOIIMM CBOEH LIEIBIO
o0ecTeynTh U3y4eHHe CBOMCTB U pa3MepoB (pUTryp, MX OTHOIICHUH U B3aUMHOE PACIIOIOKEHHE, OMUPACTCS
Ha JIOTMYECKYI0, J10Ka3aTeIbHYIO JIMHUIO. LIeHHOCTh M3yuyeHHs TeOMETPUU Ha YPOBHE OCHOBHOI'O OOLIETO
00pa3oBaHMsl 3aKIIOYACTCS B TOM, YTO OOYYArOIIMICS YYHUTCS MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXICHUS,
CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHUS, JOKa3bIBaTh UCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, ITPOBOJIUTH PACCYKIEHHS «OT MPOTUBHOTO», OTJINYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpatHble yTBepxkaeHus. Ocoboe 3HaueHHe JOoKa3aTelbHas JIMHUS HUMeeT A yriyOlEHHOro H3ydyeHMs
MaTEMaTHKH.

Lenpto M3ydeHUs] TE€OMETPUM SIBISIETCS HMCIOJIb30BAHUE €€ KAaK HMHCTPYMEHTa IpPHU PELIEHUM Kak
MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 3aJay, BCTPEUAIOLIUXCS B pealibHOM ku3HU. OOydaromuics 10JKeH
HAY4YUTbCS OIPEIENATh TeOMETPUUECKYI0 (Urypy, ONMHUCHIBATH CIOBAMH YepTEX WM PHCYHOK, HAWTH
IUIOUIa/Ib 3€MEJBHOIO0 Y4YacTKa, PacCUMTHhIBATH HEOOXOIUMYIO JJIMHY OINTOBOJIOKOHHOTO KaOemsl WiIu
TpedyeMmble pa3Mepbl rapaxa Jjas aBTOMOOWJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIMHUS B
n3ydeHuu reoMerpuu. I[lpu pemieHnn 3agad MpakTHUECKOrO XapakTepa OOydYarolMics y4UTCS CTPOUTHh
MaTEMaTUYECKHE MOJEIM PEAIbHBIX JKU3HEHHBIX CHUTYyallUld, NPOBOAUTH BBIYMCIEHUS M OLICHUBATb
a/IeKBaTHOCTh MOJyYEHHOTO PEe3yJIbTaTa.

OcobeHHOCTh Y4eOHOT0 Kypca yriTyOiIEHHOTO U3y4eHHs T€OMETPUH COCTOUT B TOM, UTO 00YJaOIIHEcs
HE IIPOCTO 3HAKOMSTCS C ONPEIEIEHHBIMU TIOHITUSMH, & YBEPEHHO OBJaeBat0T UMHU. CyIIECTBYIOIINE TEMBI
nporpaMMbl  0a30BOrO Kypca TE€OMETPHHM H3ydaloTcsi Ha Oosiee TIyOOKOM YpOBHE, a OOydYarommecs
NpUOOPETAIOT YMEHHS, TOMOTAOIINE UM YBEPEHHO IIPUMEHSTh CBOM 3HAHUSI HE TOJIBKO B MaTeMaTuke, HO
B CMCXKHBIX HNpCAMETax, MPCKIAC BCCTO (1)I/I3I/IK€ n HHq)OpMaTHKC, a TAaKXXC IMOJIb30BATHCA MOJTYYCHHBIMH
3HAHHUSMHU [TPH PEIICHUH PAKTHYECKUX 3a7ad.

CormacHo ydyeOHOMY MuiaHy B 7—9 kjaccax w3ydaercsl yriyOnéHHbIM y4eOHbIH Kypc «['eomerpusy,
KOTOPBIN BKJIIOUYAET CIEAYIOIINE OCHOBHBIE pa3zienbl conepxanus: «Hauana reomerpun», « TpeyroabHukm»,
«OKpyKHOCTBY, «HeThIpéxyronpHuKn», «Ilomoduey, «neMeHTsl TpUuroHoMeTpun», «llmomanm», a TaKxe

«Metoz koopauHaTy, «Bextops», «I[Ipeodpa3zoBanHust MIOCKOCTI.

Ha usydenue yueGHOro xKypca «l'eomerpus» orBoaurcst 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heqeno), B 8 kitacce — 102 gaca (3 yaca B Henenio), B 9 kitacce — 102 gaca (3 yaca B Henenio).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Hauajna reomerpuu



Hcropusi BOSHUKHOBEHMS M pa3BUTHUs reomeTpun. HavanbHble noHsaTus reomerpuu. Touka, npsmas,
0Tpe30K, Jiyd. [Tonstue 00 akcuome, TeopemMe, 10Ka3aTeabCTBE, ONPEICICHUN.

B3aumHoe pacnosniokeHue Touek Ha npsiMmoil. I3smepenue JInHbI 0OTpe3Ka, pacCTOSHUE MKy TOUKaMHU.

[Tonymockocts u yroa. Bunel yrios. M3mepenue BennunH yriioB. BepTukanbHble M CMEXKHBIE YIUIBL.
[TapamienbHble ¥ NEPIIEHIUKYJIIPHBIE IPsAMbIE. PaccTosiHue OT TOUKHM 10 NpsAMOM. buccekTpuca yria.

Jlomanas. Buasl nomansix. [ninaa nomanoi. Muroroyronsauku. Ilepumerp MHOTOyTONBHUKA. [ToHATHE
O BBIITYKJIBIX U HEBBIITYKJIBIX MHOIOYT'OJIbHUKAX.

[lepBuuHbIE MpeACTaBICHUS O PABEHCTBE (PUTYP, UX PACTIOTIOKEHUN, CHMMETPHH.
[Ipocreiimue noctpoeHusi. MTHCTpyMEHTHI J1sl UBMEPEHUN U TOCTPOCHHUI.
TpeyrojbHuKH

Bunsl  TpeyroiapbHHMKOB:  OCTPOYTOJbHBIC, NPSIMOYTOJbHBIE, TYNOYTOJIbHBIE, paBHOOEIPEHHBIE,
paBHOCTOpPOHHME. MeauaHa, OucceKTpuca U BbICOTa TPEYroJbHHKA.

PaBencTBO TpeyroasHukoB. [IepBbIii 1 BTOPOI MpHU3HAKKU PaBEHCTBA TPEYTOJIBHUKOB. PaBHOOEApEHHBIE
TPEYroJbHUKH M UX CBoWcTBa. [IpU3HAK paBHOOEIPEHHOTO TpPEyrojbHHKA. TpeTHil MpHU3HAK paBEeHCTBA
TPEYTOJIbHUKOB.

CooTHoIIeHHsI MEXKy CTOPOHAMH H YTJIaMH TpeyroyibHuKa. HepaBeHCTBO TpeyronpHuKa. HepaBeHCTBO
0 JUIMHE JIOMAHOH.

Cummetrpuunble ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM cHUMMETpuH. [Ipumepbl cuMMeTpuu B
OKpY’KaroIlleM MHUpeE.

MapannenbHbie npsiMbie. CymMMa yriioB MHOTOYTOJIbHUKA

[TapaniensHOCTh MPSIMBIX, UCTOPUYECKHE CBeeHUs O mocTynate EBkinaa u o ponu JloGaueBckoro B
OTKPBITHH HEEBKJIHJIOBOW reoMeTpuu. CBOWCTBA W TNPU3HAKH IMApPALICIBHBIX MNpsAMbIX. CymMma YIJioB
TpeyrojpbHuKa. BHemHue yriuel TpeyroipbHuka. CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJbHHKA M CymMMa
BHEIITHUX yTJIOB BBIITYKJIIOTO MHOTOYTOJIHHHKA.

IIpsiMoyTroJibHBIE TPEYT0JIbHUKH

[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYroibHUKOB. [lepnennukymnsp u HakioHHas. CBOHCTBO
MeIMaHbl MPSIMOYTOJBHOTO TPEYTOJbHUKA, MPOBEACHHON K THIOTeHYy3e. [IpSMOYToJbHBIH TPEYTOJIBHHUK C
yriaom B 30°.

OKpyXHOCTH

[ToHSATHS OKPYKHOCTH M KpyTa. DJIEMEHTBI OKPY>KHOCTH M Kpyra: IIEHTP, PaJnyc, JUAMETP, X0p/a, uX
CBOWcTBa. B3ammHOE pacronoxeHne OKpPYKHOCTH W TpsMoi. KacarempHass M cekymias K OKpPYKHOCTH.

OKpy>KHOCTb, BIiMcaHHas B yrod. [Ipocreiinie mocTpoeHus ¢ MOMOIIBIO UPKYJIIS U THHEHKU.

FGOMeTpl/I‘leCKI/Ie MecCTa TOYECK



[TonsiTue 0 reoMerpuueckoM MecTe TOYEK. lIpuMepbl reoMeTpuyeckux MeCT TOUEK Ha IUIOCKOCTH.
buccekTpuca yria u cepeIMHHBIN NEPIICHIUKYIISP K OTPE3KY KaK T€OMETPUUYECKUE MecTa Touek. OnucanHas
OKPY>KHOCTb TPEYTOJIbHUKA, €€ LHEeHTP. MeTo reOMETpUYECKUX MECT TOUYEK IIPU PELICHUU F'€OMETPUUECKUX
3a7ad4.

IHocTpoeHusi ¢ NOMOILIBLIO HUPKYJISI M JINHEHKH

Hctopuueckue cenenus. OO0OCHOBAHUSI MPOCTEUIIMX TOCTPOCHUH, TAmbl 3aJa4d HA MOCTPOCHHUSA,
pellIeHne 3aa4 Ha IOCTPOCHUE LIUPKYJIEM U JTUHEHKOMU.

8 KVIACC

YeTbIpEXyroJIbHUKH
[TapannenorpammM, ero mpusHaku M cBoiictBa. IIpsiMoyroiabHMK, poMO, KBaapaT, MX HpPU3HAKU U
coiicTBa. Tpamenusi. PaBHOOenpenHas Tpamenus, €€ CBOWCTBAa M Npu3Hakd. [IpsMoyronbHas Tparmernus.

CpeI[HfIH JIMHUA TpallCluu.

Cpennsist TUHUS TpeyrojbHUKA. MeTos yIBOeHHsI MeIMaHbl TPEYrojibHUKA. Teopema o mepecevyeHnn
MeJIaH TPEYroJIbHUKA.

Teopema daneca, TeopeMa 0 IPONOPLMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa 11 IPOU3BOIBLHOTO
YEeTBIPEXYTOJIbHUKA.

LenTpanbHO-CHUMMETpPUUHBIE (PUTYPHI.
Ilopooue

[TonoGue TpeyroabHUKOB, KO3QuuueHT nogodus. [IpusHaku nogodus TpeyronbHUKoB. [lpumenenne
1101001 TP PELIEHUH T€OMETPUUYECKUX U MPAKTUUYECKUX 3a]1au.

IL1omans

[lonarue o miomanu. CBoiicTBa momaneit reomerpuueckux ¢uryp. Ilpocreiimume Gopmynsl s
IUIOINAJM TPEYyrojbHUKaA, apaenorpaMma, pomoa u tpanenuu. [lnomanu nonodHeix guryp. OTHOIIEHUE
IJIOIIAJEH TPEYTOJIbHUKOB.

Teopema Ilugaropa

Teopema IIudaropa. I[lpumenenne Teopemsl [ludaropa npu pemeHun NpakTUYECKUX 3aad.

DJIEeMEHTBI TPUTOHOMETPUH

CuHyc, KOCHHYC, TaHI€HC M KOTAHI'€HC OCTPOro yria MpsSMOYIOJbHOTO TPEYroJIbHUKA.

Tpuronomerpuueckue QyHkuuu yriaos B 300, 45°u 60°. I[IponoprroHanbHble OTPE3KH B MPSIMOYIOJIBHOM
TPEYTOJIbHUKE.



Yriabl u qublpéxyroanan, CBA3AHHBIC C OKPYKHOCTBIO

Brucannble U LEHTpanbHBIE YT, YTOI MEXIY KacaTelbHOW M XOpAOH. YTIBI MEXIy XOpIAamMH U
CeKyIUMHU. BrHcaHHBIE W ONMHCAaHHBIE OKPYKHOCTH TPEYTrOJIbHHKA M YeThIpEXyroibHUKH. CBOWCTBA H
MPU3HAKH BIIMCAHHOTO YETHIPEXYTOJNbHUKA. B3auMHOE pacrojioKeHHe IBYX OKpykHocTeil. Kacanue
oKpy>kHOCTel. O011I1e KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocunyc, Tanreac yriaos ot 0° 1o 180°. OcHOBHOE TPUTOHOMETpHUECKOE TOXKAeCTBO. DopmyIib
npuBeaeHus. Perienne TpeyroiabHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CUHYCOB. PellleHne npakTHYecKux
3aJja4 C MCIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB. PerieHue 3amad reoMeTpudeckoin
OITHUKH.

Tpuronomerpudeckue Gopmybl Ul MJIOLIAU TPEYrobHUKA, MapajuiejorpaMmma, pomoa, Tpaneuuu.
®opmyna ['epona. @opmyna IOMAAN BBITYKIOIO YETBIPEXYTOJIBHUKA.

Ilono0ue TpeyroabHUKOB

Xopabl U 10100HBIE TPEYTOIBHUKU B OKPY>KHOCTHU. TeopeMa 0 MpOou3BeIeHUN OTPE3KOB XOP/1, TEOPEMBI
O NPOU3BEJIEHUU OTPE3KOB CEKYLIMX, TeOpeMa O KBajJpare KacaTesibHOH. [IpumeHeHue mnpu perieHuu
reoMerpuueckux 3anad. Teopemsl YeBbl u Menenas. [lonarue o romoTeTnu.

MeToa KOOPAUHAT

YpaBHeHHE TIPSMON Ha TUIOCKOCTH. YTJIOBOM KOY(PPUIIMEHT U CBOOOIHBIN YICH, UX T€OMETPUUECCKUI
cMbici. [lapaninensHOCTh U NEPIEHANKYIAPHOCTD MPSIMBIX (Yepe3 yIriaoBoil KO UIHEHT).

VYpaBHeHHE OKpYyKHOCTU. HaxoJIeHHE IepeceueHUuN OKPYKHOCTEM M NPSAMBIX B KOOpPAMHATAX.
dopMyna paccTOsIHUSI OT TOUYKH 10 TpsiMoil. [lmomiane mapaienorpamma B KOOpAWHATaX, MOHSTHE 00
OpPUEHTUPOBAaHHOW Iuomaau. [IpumeHeHne MeTona KOOpPAMHAT B IPAKTHUKO-OPUEHTUPOBAHHBIX
r€OMETPUYECKHUX 3a/1auax.

BekTopsl

Bektopel Ha miockoctu. CIll0O)KEHHE M BBIUMTAHHE BEKTOPOB — IMpaBuia TPEYrojbHUKA M
napajuiesiorpaMma. Y MHOXKEHHE BeKTOpa Ha 4yucio. Koopamuarel BekTopa. ClokeHHE U BBIYATAaHUE
BEKTOPOB, YMHO)KEHUE BEKTOpa Ha YUCIIO B KoopauHartax. [I[puMeHneHne BeKTopoB B (hU3HKe, IIEHTP Macc.

ITonatue o Gasuce (Ha miuockocTH). PaznoxeHus BeKTOpoB o 6aszucy. CkanspHOe NMPOU3BEJICHHE
BEKTOPOB, TI'€OMETPUYECKHH CMBICI M BBIPA)KEHHE B JIEKAPTOBBIX KoOpAMHATaX. JIucTpuOyTHBHOCTH
CKaJsipHOrO npousBeneHus. CKalsspHOE IPOU3BEACHHE U IpoenupoBaHue. IIpuMeHeHHe CcKalsipHOro
MIPOM3BE/ICHNS] BEKTOPOB JUIsl HAXOXACHUS JUIMH W YIJoB. PerieHune reoMeTpuueckux 3afad ¢ MOMOILBIO
CKaJISIPHOTO TIPOU3BEACHHUS.



JJIMHA OKPYKHOCTH M IJIOIIA/Ib KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. [ITMHA OKpYKHOCTH. ['pagycHas U pauaHHas Mepa yriia, BBIYUCICHHUE
JUIMH TyT oKpy>kHOcTel. [Inomans kpyra, cekropa, cermenTa. Mcropuueckue cBeieHust 00 U3MEPEHUH JUTUHbI
OKPY’KHOCTH M IUIOIIAIH KpyTa.

JIBHakeHHsI JIOCKOCTH

Hentpansnas cummerpus. LlenTpanbHo-cummeTpuunble ¢urypsl. [loBopor. OceBasi cuMMeTpusl.
durypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU ocH. [lapaiienbusiii mepeHoc.

Ilonatue nBwkeHus MU ero cpoiicTtBa. PaBeHcTBO ¢uryp. IlposiBieHHs cUMMeTpuu B HPUPOJE,
KUBOIMCH, CKYJBITYype, apxutekrype. Komnosunuu neuxenuil (mpocreimne npumepsl). [lpumenenue B
TreOMETPUUYECKUX 3a7a4ax.

OIBHY «HCTUTYT cTpaTernn passuTtus odpasoBaHNsa»

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUAA TIPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPHUSI» HA YIJTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHUSI IPOTPAMMBI TI0 MATEMATHKE XapaKTEPU3YIOTCS B YACTH:
1) maTpMoOTH4€eCKOro BOCIIUTAHUSA

MIPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUMCKOM MAaTeMaTHK{, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHIKCHMSAM POCCUMCKHX MAaT€MAaTHKOB U POCCHUHCKOM MAaTeMaTUYECKOM IIKOJIBI, K
HCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYrUX HayKaX U MPUKIAIHBIX cepax;

2) IpaKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA

TOTOBHOCTBIO K BBITIOTHEHUIO 00SI3aHHOCTEH TpaXKIaHWHA U PEATU3AIMH €TO TPaB, MPEJACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TMUYHBIX CTPYKTYP, SBJICHUH, MPOLEIYP TPakIaHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHUIO dTHYECKHUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JOCTH)KEHUN HayKH, OCO3HaHHUEM Ba)KHOCTH MOPAJIbHO-3TUUYECKHUX MPUHITUIIOB
B JICSITEIBHOCTH YYEHOTO;

3) TPyA0BOr0 BOCIIUTAHMSA:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PELICHUH IPAKTUYECKHX 3a]1a4 MaTeMaTUYECKON HaIlPaBJICHHOCTH,
OCO3HAHHWEM BaXHOCTH MAaTEMaTHYECKOro oOpa3oBaHHUs Ha MNPOTSHKEHWU BCEH JKU3HU JJI  yCIELIHOM
poeCCUOHATILHON  JIETEIbHOCTH W pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HaHHBIM BBIOOpOM U
[IOCTPOCHUEM WHJIMBUIYaJIbHOM TPaeKTOPUM OOpPa30BaHMUS M HKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OLIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:



CIOCOOHOCTBIO K AMOIIMOHAILHOMY M 3CTETUYECKOMY BOCTIPHATHIO MaTEMAaTHUYECKUX 0OBEKTOB, 33/1ad,
penieHu, pacCcykACHU, YMEHHIO BUIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEH HAYYHOIO MO3HAHUSA:

OpHeHTaHHeﬁ B JCATCIIBHOCTU HAa COBPCMCHHYIO CHUCTCMY HAYUYHBIX HpeI[CTaBJICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMECPHOCTSX Pa3sBUTUA YCIOBCKA, IIPUPOAbI U O6H.[GCTB&, IMOHUMAaHHUEM MaTeMaTHYeCKOMN HAaYKH Kak
C(i)epbl YeJIOBEUCCKOM JACATCIIbHOCTH, JTallOB eé Pa3sBUTHA W 3HAYUMOCTH IJId Pa3BUTUA LHUBUIINM3alWHU,
OBJIAICHUEM A3BIKOM MAaTCMAaTUKU U MaTeMaTUIeCKON Ky.]'IBTypOﬁ KaKk CpC€ACTBOM IIO3HAHUA MHUpa,
OBJIaICHUECM HaBbIKaMU HCCHCHOB&TGHLCKOﬁ JACATCIIbHOCTH,

6) puznueckoro BocnuTaHus, (GOopMHPOBAHMA KYJIbTYPbl 310POBbSI H 3MOLHOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/10pOBbs, BEACHUS 3J0POBOIO
oOpasa XH3HH (340pPOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, pEryisipHas Gu3nueckas
aKTUBHOCTB), COPMHUPOBAHHOCTHIO HABBIKA pe(IeKCHH, PU3HAHUEM CBOETO MpaBa Ha OMHOKY M TAaKOTO XKe
IpaBa Jpyroro 4eaoBeKa;

7) IKOJIOTH4eCKOro BOCIIMTAHUS:

OpHUEHTAallMel Ha MPUMEHEHHEe MaTeMaTHUECKUX 3HAHUM Ui pelieHus 3a7ad B 00JIaCTH COXPaHHOCTU
OKpY’Karollel cpezpbl, INIAaHUPOBaHMsI IOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IIOCJIEACTBUN JUIS OKpY Karollel
CpeJibl, 0CO3HAHHEM ITI00aIBHOI0 XapaKTepa 3KOJOTHYECKUX MPo0ieM U MyTel X peleHus;

8) aJjanraguu K USMCHAIOIIUMCH YCJIOBUAM COIMAIbLHOM U l'[pPIpO)]HOﬁ Cpeabl:

FOTOBHOCTBIO K JIGMUCTBUSIM B YCIIOBUAX HEOINPEACIIEHHOCTH, IMOBBIINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO NeATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCA Yy IPYTHX JIIOJEH,
pHOOpETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTbITA IPYTHUX;

HE00XOIUMOCTBIO B (JOPMHUPOBAHUHU HOBBIX 3HaHUH, (HOPMYIUPOBATH UJAEU, MMOHITUS, TUIOTE3bl 00
00BEKTaxX U SBJICHUSX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATh JNE(UIUTH COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30OB,
TpeOYyIONINi KOHTPMEP, KOPPEKTHPOBATH IPUHUMAEMEBIE PEIICHUS U JEHCTBHS, (DOPMYITHPOBATH U OIEHUBATH
PHUCKU U TOCIECTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbTate ocBoeHUs MpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs Yy
oOyyarorerocsi OyyT cOpMHpPOBAaHEI MeTanpeAMeTHbIe Pe3yJabTaThl, XapaKTePU3YIOLIHECs OBIaJICHUEM
YHHUBEpPCaJIbHBIMU MO3HABATEIbHBIMU JCUCTBUAMH, YHUBEPCAIbHBIMHM KOMMYHHKATUBHBIMU JCUCTBUAMU U
YHUBEPCAIbHBIMU PETYJIATUBHBIMH JIEUCTBUSIMHU.



Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBbie Jornuyeckue geiicTBUA:

BBIABIIITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKM MaTeMaTHUECKUX OOBEKTOB, MOHSATHM,
OTHOILIEHUN MEXAy MOHATUAMHU, (OPMYJIUPOBATH ONPEEICHUS MOHATHH, YCTaHABIMBATH CYIECTBEHHBIN
IIPU3HAK KJIacCU(UKALIMU, OCHOBAHUS [l 0000IIEHUs M CPABHEHUS, KPUTEPUH POBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYIHPOBATh U MPeoOpPa30BBIBATh CYXKICHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BbBIABJISIT MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBSA3U W MPOTHUBOPCUUA B (baKTaX, JaHHBbIX,
H&6J'IIO}1€HI/I$IX 1 YTBCPKACHUAX, IIpcAjiaraTb KpUTCPUH JI1 BBIABJICHUS SaKOHOMepHOCTeﬁ n HpOTHBOpG‘IHﬁ;

ACJIaTh BbIBOJbI C UCITOJIL30BAHNEM 3dKOHOB JIOTUKHU, JCAYKTUBHBIX U MHAYKTHBHBIX yMOBElKJ'IIO‘-IGHHfI,
YMO3aKHIO‘IeHHﬁ 110 aHAJIOT'UH,

pa3bupath J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEp)KIEHUHN (IpsiMble U OT MPOTHBHOIO), MPOBOJIUTH
CaMOCTOSITENILHO JIOKA3aTeIhCTBA MAaTEMaTHYeCKUX (DaKTOB, BBICTpaMBATh ApPTyYMEHTAIUIO, MPUBOAHUTH
MpUMepbl U KOHTPIIPUMEPHI, TPUMEHSATh METOJ MaTeMaTUYeCKOM MHIYKLUH, 00OCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOMpATh crioco0 pemeHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BHIOUPATH
HauboJee MOAXOALIUI C YUETOM CAMOCTOATEIbHO BbIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKue 1eHCTBHA:
UCIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIBLCKUN WHCTPYMEHT MO3HAHUS, (HOPMYyITHUPOBATh BOIPOCHI,
¢bukcupylomue MpoTUBOpEYHEe, MpodsieMy, CaMOCTOSATENIBHO YCTAaHAaBJIMBaTh MCKOMOE U JIaHHOE,

(bopMHpOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO, MHECHHE;

MIPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTaBIEHHOMY IJIAaHY SKCIIEPUMEHT, UCCIIEJOBAHUE MO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

CaMOCTOSTENILHO (DOPMYITHPOBATH 0OOOIICHNUS ¥ BEIBOJIBI 110 PE3YJIbTaTaM IMPOBEAEHHOTO HAOTIOICHHUS,
WCCIIEIOBaHMs, SKCIEpUMEHTa, OLEHUBATh JOCTOBEPHOCTbh MOJIYYEHHBIX pE3yibTaTOB, BBHIBOJOB U

0000IIIeHMIT;

MIPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC IIPOLCCCA, a4 TAKIKEC BbIABUTATh MIPCAIIOJIONKCHHUA O €TI0 Pa3BUTUN
B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

BBISIBJISITHh HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OpPMAIMH, NAHHBIX, HEOOXOIUMBIX IJI PEHICHUS
3aJ1a4H;

BBIOMpATh, AaHATM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIIPETUPOBATH UH(POPMALIMIO PA3IMUHBIX BUI0B
1 GOpM IpeICTaBICHUS;



BbIOMpaTh (opMy mpeAcTaBiIeHUs WHGPOPMALMK U WUIIOCTPUPOBATH pEIIaeMble 33aJaud CXEMaMH,
JauarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMH;

OLICHHMBATh HAAEKHOCTh MH(GOPMALMU IO KPUTEPUSM, MPEATOKEHHBIM WIH CHOPMYIHPOBAHHBIM
CaMOCTOSTEIIBLHO.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U LEISIMH OOIIEHHUS, SCHO,
TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJy pellleHus 3ajaul, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3ysIbTarT;

B X0Jie¢ 00CYKJI€HHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl, MPOOIeMbl, periaeMoi
3aJ1a4M, BBICKA3bIBATh UJIEU, HALIEJICHHBIEC HA ITIOMCK PEILEHUS, COIIOCTABIIATH CBOU CY)KJIEHUS C CYKICHUAMU
JPYTUX YYacTHHKOB Juajnora, OOHAapyKMBaTh pa3jMuuMe M CXOJICTBO MO3MIMNA, B KOPPEKTHOH Qopme
(dbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;

MIPEJCTABIATh PE3YIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIE0BAHMSI, IPOEKTA, CAMOCTOSITEIBHO
BBIOMpATh (pOpMaT BBICTYIUIEHUS C YUETOM 3aj1a4 MIPEe3EHTAllMU U OCOOCHHOCTEN ayAUTOPHH;

MOHUMATh M MCIIOJB30BaTh NMPEUMYIIECTBA KOMAHIHON M MHIMBUAYAJIbHOW pabOTHI MpU PELICHUN
y4eOHBIX MaTeMaTHYECKHX 3a/1a4, IPUHAMATD I1eJIb COBMECTHOH JEATEIBHOCTH, IIIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH palboThI, pacipeensiTh BUbI paboT, 10rOBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yIbTaT paboThl,
0000111aTh MHEHHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBLIX (opMax paboThl (00Cyk/eHUsI, 0OOMEH MHEHHM, «MO3rOBbIE IITYPMbD» U
WHbIE); BBIMOJHATh CBOIO YacCTh pabOThl U KOOPJMHUPOBATH CBOU JEHCTBUS C APYTUMH WIEHAMH KOMAaH/IbI,

OLICHMBATh KauecTBO pe3yjbTaTa M KaueCcTBO CBOEr0 BKJaja B OOIIMH pe3yJabTaT IO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepPCaJIbHbIE yUeOHbIe AelicTBUS
Camoopranuszaums:

BBISIBJISITH MPOOJEMBl Ul PEIIeHUsT B KU3HEHHBIX M Y4YEOHBIX CHUTyallUsX, OPUEHTUPOBATHCA B
Pa3IUYHBIX OJX0/1aX MPUHATHUS pelIeHUi (MHANBUIYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJITOPUTM pEHICHHs 3aJadyd (WM €ro 4acTh), BHIOMpATh CIOCo0
pemieHusi ¢ y4€TOM MMEIOIIMXCS PECYypCcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBI HHTEJJIEKT:

BJIAIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJbTaTa peleHus MaTeMaTH4ecKou
3a/1a4¥, CAMOMOTHBAIIUU U peICKCUY;



npeABUACTL TPYAHOCTHU, KOTOPLIC MOTYT BO3HUKHYTH IPHU PCUHICHUHN 3ada4l, BHOCUTb KOPPCKTUBLI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CTO${TGJ'H)CTB, HafI)ICHHI)IX OH_II/I6OK, BBISIBJIICHHBIX praHOCTeﬁ;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa AESITEIbHOCTH IMOCTAaBIEHHOW LENU U YCIOBHSM, OOBACHATH
NPUYMHBI JOCTH)KEHUS] WIM HEIOCTHIKEHHUS L€, HaXOIUTh OLIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTBITY;

BbIpaXKaTb S5MOIMU IIPU HU3YYCHUU MATCMATUUYCCKHUX 00BEKTOB U (1)3.KTOB, AaBaTb 5MOLMOHAJIBHYIO
OLICHKY pCHICHUSA 3a]a4u.

INPEIMETHBIE PE3YJIBTATbBI

K koHI1y 00yuenus B 7 kjiacce 00y4arouuiics MOMy4YHT CAeAyIONINe MPEAMETHbIE PE3yIbTaThl:

PacrioznaBaTh M3yueHHbIE T€OMETpUYECKHE (QUTypbl, ONpEeAeNsATh HMX B3aUMHOE pPAaclOJIOXKEHHE,
n300pakaTh T€OMETpUUYECKUE (UTYpBI, BHIMOIHATh YEPTEKU MO YCIOBHUIO 3a7auu. V3mepsATh NUHEHHbIE U
YIJIOBBIE BEIMYMHBI. PemaTe 3a/1aun Ha BBIYUCIECHUE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenath NpUKUIKY U OLICHKY JIMHEHHBIX U YIVIOBBIX BEJIMYUH IIPEIMETOB B pEaIbHOM )KU3HU, Pa3MEpPOB
IPUPOJHBIX 00BEKTOB. Pa3nnyare pa3Mepsl 3TUX 0OBEKTOB MO MOPSAKY BEJIUYHMHBI.

Ctpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4aM.

[lonb30BaTbes NpU3HAKAMU paBEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BaTh IPU3HAKU M CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1a4.

HpOBOI[I/ITB JIOTUYCCKHUC PACCYIKACHHA C UCIIOJIb30BAHUCM I'COMETPUICCKHUX TCOPCM.

[lonp30BaTbcsl NpH3HAKAMM PaBEHCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM MEAUAHbI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSAMOYTOJbHOIO TPEYTOJIbHUKA, B PEILIEHUU T'€OMETPUUECKUX 3a]1a4.

OmnpenensaTs NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH CEKyllas.
OnpenensiTe NapajuieaIbHOCTb IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJJTHOW IMPSMOM J10 TOUEK
JIPYrou MpsSIMOM.

Pemate 3aJa4M Ha KJIeTYaTOU 6yMare.

HpOBOHI/ITI) BBIYHUCIICHHUA W HAXOAUThb YHCIIOBBIC U 6YKB6HHI)IG S3HAYCHUSA YTJIOB B I'COMCTPHUUYCCKHUX
3aa4ax C HCIOJIb30OBAHUEM CYMMBbI YIJIOB TPCYTOJbHUKOB W MHOI'OYT'OJIbHHUKOB, CBOICTB YTJOB,
06p330BaHHI)IX pu NCPECCUCHUHU JIBYX MapalICIIBHBIX IMPAMBIX CCKYI]_ICI\/'I. Pemats MPAKTUYCCKUC 3aaa4Yu Ha
HaXOXKIACHUC YTJIOB.

Brnagerr monstHem reomerpuueckoro mecrta Touek (I'MT). Omnpenensats OuccekTpucy yria u
CEepPEeIMHHBIA TEPHEHANKYJISIP K OTPE3Ky KaK IeoOMEeTpUYecKHe MecTa TOYeK. [loap30BaThCsi MOHSTHEM
reoMerpuueckoro mecta Touek (I'MT) npu noka3aTenbcTBe reOMETPUUECKUX YTBEPKACHUM U MPU PELICHUN
3ajad.



@opMyIMpOBATH ONPEAEICHUs OKPYKHOCTU M Kpyra, XOpAbl U AMAMETPA OKPY’KHOCTH, YBEPEHHO
BJIAJICTh UX CBOMCTBAMH. Y METh JOKAa3bIBATh U IPUMEHATH 3T CBOMCTBA MPHU PEIICHUH 3a/1a4.

BJ'IaI[eTI) MMOHSATHEM OIHMCAHHON OKOJIO TPECYTOJIbHUKA OKPYXHOCTH, YMCTb HaXOAWUTb e€ LCHTP.
Z[OKB.?»BIBB.TB K HUCIIOJIB30BAaTh (l)aKTBI O TOM, 4TO 6I/ICC6KTpI/ICLI YIJIOB TPCYTOJIbHUKA IEPCCCKAOTCA B O,Z[HOI>’I
TOYKE, 1 O TOM, UTO CCPCANHHLIC ICPICHAUKYJISAPBI K CTOPOHAM TPCYT'OJIbHUKA IECPECCKAIOTCA B OI[HOﬁ TOYKCE.

Bilamers moHATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BAaTbCA TEOPEMOM O NEPHEHAUKYJSIPHOCTH
KacaTeJIbHOU U paauyca, IPOBEJEHHOIO K TOUKe KacaHus. Jl0Ka3bIBaTh paBEHCTBO OTPE3KOB KacAaTEIbHBIX K
OKPY’KHOCTH, IIPOBEIEHHBIX U3 OJTHOM TOUYKH, U IPUMEHATH OTO B PELICHUH I€OMETPUUECKHUX 3a1a4.

I[OK@BBIB&TB U NPUMCHSATH HpOCTCfIH.IPIC TCOMECTPUICCKUC HCPABCHCTBA, IOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ
CMBICIJI.

[IpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € TOMOIIBIO LIUPKYJI U TUHEHKH.

K kxoHIy 00yueHus B 8 kj1acce 0Oyuaromuiics HOITy4uT CIEAYIOIUE IPEAMETHbBIE PE3YJIbTAaThL:

Pacnio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS UX CBOMCTBAMHU MPU
pelIeHnd TeOMEeTpUYecKUX 3afad. Pasnuyarh Npu3HAKM M CBOMCTBA NapajuieJorpamMma, pomba u
MPSIMOYTOJIbHUKA, JOKA3bIBATh UX U YBEPEHHO MPUMEHSTH MIPU PEIICHUH FT€OMETPUUECKHUX 3a/1au.

Hcnonws30BaTh CBOMCTBA TOYKHU nepeceucHusaA MCIMaH TpCYyroJIibHUKa (I_[CHTpa MaCC) B pCLICHUU 3a/1a4.

Brnagets moHsiTHeM cpeiHel IMHUU TPEYTOJIbHUKA U TPANEIUH, IPUMEHSTh UX CBONCTBA MPHU PEIICHUH
reoMerpuueckux 3aznad. Mcnomp3oBaTh Teopemy Paneca u TeopeMy O MPONOPLHUOHAIBHBIX OTPE3KaX,
MIPUMEHSITh UX JIJISl pEeHIeHUs] MPAKTUYECKUX 3a/1ay.

Pacrio3znaBaTh LHEHTPAILHO-CUMMETPUYHBIE PUTYPBI U UCTIOJIB30BaTh X CBOMCTBA MPU PEILICHUU 3a/1a4.

Bnagets nonsitusiMu 1o1o0ust TpEyroJibHUKOB, KO3 PuirenTa noJo0usi, COOTBETCTBEHHBIX 3JIEMEHTOB
MOJIOOHBIX TPEYroJbHUKOB. MIMeTh MpeacTaBieHHe O MpeoOpa3oBaHUU MOA00MS M O MOAOOHBIX (Urypax.
[Tonb30BaTbes mpU3HAKaMU MOAOOMS TPEYTOJbHUKOB MPU PEIIEHUH TeoMeTpUYecKuX 3ajaad. Jloka3blBaTh U
MPUMEHATh OTHOUICHUsSI MPONOPIMOHATBHOCTH B MPSAMOYTOJbHBIX TpeyroibHukax. [IpuMensaTs mogodue B
MPaKTUYECKUX 3a]a4ax.

BbIBOIUTH M MCTIONB30BaTh IpocTeiime (GOopMyJIbl A TUIOMAAN TPEYToJbHUKA, Mapajuiejorpamma,
pomba ¥ Tpamenuu. BprucnATh (pasIMYHBIMM - CHOCOOAMH) IUIOIIAIb TPEYTOJBHUKA W TUIOLIAH
MHOTOYTOJIbHBIX (GUryp (MmOJB3ysch, i€ HEOOXOAMMO, KAJIBKYJIATOPOM). 3HATh OTHOIICHHE IUIOUIaNeH
NOJOOHBIX (DUTYp M NPUMEHSTH NP PELICHUH 3371a4. [IpUMEHSTH MoilydeHHbIE YMEHUS B MPAKTHYECKUX
3a7a4ax.

ITonp30BaThCA TeopeMoﬁ HI/I(I)aropa I pCHICHUA TCOMCTPUYCCKUX W INPAKTUYCCKUX 3a/lay. CTpOI/ITL
MAaTE€MaTUYCCKYI0 MOJACJIb B IIPAKTUYCCKHUX 3aJjadyax, CaMOCTOATCIIBHO [J€JIaTb qepTém N HaxXOJHUTb
COOTBCTCTBYIOIIHEC TJIMHBI.

Buiiagers noHATHEM BIIMCAHHOTO U LIEHTPAIBHOIO YTJIa, YIJIa MEKy KacaTeJIbHOU U XOPAOU, ONTMCAaHHON
U BIMCAaHHOW OKPYXXHOCTH TPEYIOJbHHUKA W YETBIPEXYIOJbHHKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUH
3a/1a4.



[TpuMeHsITh TOTyYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMATUIECKHIE MOJISIH JIJIsl 3a/1a4 PeabHOM
KU3HH W TIPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHWEM TMOJ00UsI W TPUTOHOMETPHUH
(MOIB3YSICh, TI€ HEOOXOIUMO, KATBKYIISITOPOM).

K KOHLY O6y‘{eHI/I5{ B 9 kiacce 06yanOHlHﬁCﬂ IMOJIYYHT CICAYIOIIUC IMTPECAMCTHBIC PC3YJIbTAThI:

3HaTh TPUTOHOMETpPHUUYECKHE (DYHKIIMU OCTPBHIX YIJIOB, YMETh HAaXOAWUTh C UX MOMOLIbI pa3IUYHbIC
AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJIbHUKa («pelleHrne MPSIMOYTOJbHBIX TPEyrojibHUKOB»). Haxoauts (c
MOMOILBIO KaJbKYJISATOPA) AJIMHBI U YTIIbI IS HETaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes GopMysnaMu TNPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JUIS
HAaXO0JIEHUS COOTHOILIEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYUHAMMU.

Jloka3blBaTh TEOpPEMY CHHYCOB U TEOPEMY KOCHMHYCOB, MPUMEHSATh UX JUIsl HAXOXKICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), TIPH PEIICHUH T€OMETPUYECKUX 3aaad. [I[puMensTh
MOJTyYCHHBIC 3HAHUSI IPU PEIICHUH MPAKTUIECKUX 33]1a4.

[IpuMeHATh TPUTOHOMETPUIO B 3ajJadaX Ha HAXOXKJEHUE IUIOIIAJH, BBIBOJAUTH M BIAJETh
TPUTOHOMETPUUYECKUMHU (popMyTamMH AJis IJIOLIAAM TPEyroJibHUKA, MapajjienorpaMmma, poMmoOa, Tpanenu,
BBIBOJIUTH U MPUMEHSATH hopMyity ['epoHa u popMymy Juis MIIOMIAAN BBITYKJIOTO YeThIPEXYTOIbHUKA.

HmeTs nipeacTaBieHne 0 TOMOTETHH, IPUMEHATDH B IPAKTUYECKUX CUTYaLUAX.
Hcnons3oBats Teopemsl UeBbl 1 MeHemnas pyu pelIeHNnH 3a/1a4.

Hcnonb30BaTh TeOpeMbl O BIUCAHHBIX YIVIaX, yriaX MEXAY XopAaMmH (CEKYLIUMH) U YIJIE MEXIY
KacaTelbHOW M XOpAOW IPH PEUICHUMM TeOMETPUYECKHX 3anad. Jlokas3blBaTb W NPUMEHITb TEOPEMBI O
IIPOU3BENCHNUN OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBaJPaTe KaCcaTeIbHOMU.

Brnaners noHATHEM KOOPAMHAT HA TNIOCKOCTH, paboTaTh ¢ ypaBHEHUEM IPSMOI Ha IIIOCKOCTH. Briagets
HOHSATHAMH YTIIOBOTO KO3 duitrenTa u cBOOOJHOTO WieHa, TOHUMATh UX T€OMETPUYECKUH CMBICT U CBSA3b
yIJI0BOro ko3¢ ¢uimenta ¢ BO3pacTaHUEM U yObIBaHMEM JMHEHHOH (DYHKIMHM. YMETh peliaTh METOA0M
KOOPJMHAT 3aJlau, CBA3aHHBIC C MApaJUICIIFHOCTBIO W TEPIEHANKYISPHOCTHIO IMPSIMBIX, MEPECEUCHUEM
NPSMBIX, HAXO0XK/IEHUEM TOUYEK MePeCeUCHHUS.

BpIBOIUTE U BIAJCTh YPABHEHUEM OKPYXKHOCTH. Mcrosb3oBaTh METOJ KOOPAMHAT AJIA HAXOXKICHUS
NepecedeHuil OKPYKHOCTeH U NpAMBIX. Bianets GopMynamMu pacCTOSHHSL OT TOYKH 0 MPSIMOH, IJIOIIATH
napasJiesiorpaMMa B KOOpJMHATaX, UMETh MOHATHE 00 OpHEeHTUpOBaHHOI miomaau. [Tons3oBaTbes MeTogOM
KOOPJMHAT Ha IUIOCKOCTH, NPHUMEHATh €r0 INPU PEIICHHH T'e€OMETPUYECKMX M IPAKTHYECKUX 3a/1ad.
[IpuMeHsTh METO KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHX 3a]adax.

BJ'IaI[eTB IIOHATHUEM BCKTOpA. VYmetn CKJIaAbIBaTh U BbIYUTATh BEKTOPHI, YMHOXAaTh HAa YHUCJIO, BJIaJCTh
InpaBuJIaMH TPCYroJIbHUKAa W IapaJuiciiorpamma. Bnanets MPAKTUYCCKUMU HHTCPHIPCTAIHUAMU BCKTOPOB.
VBepeHHo IMOJIB30BAThLCA KOOpAWHATaMKU BCKTOpA. BJ'Ia,I[eTB CIOKCHUEM MW BbIYUTaHHEM BCKTOPOB,
YMHO>KCHHUEM BCKTOPA HA YUCJIO B KOOpJAWHATaXx.

NMmeTh MMPEaACTaBJICHUEC O Oasuce (Ha HJ'IOCI(OCTI/I). PaCKJ'Ia,Z[BIBaTB BCKTOPHLI 11O 633H0y. PaCKHaIlBIBaTL
BCKTOPLI CHUJI C TOMOMIIBIO IMMPOCHUPOBAHUA U TPUTOHOMETPHUICCKUX COOTHOIIICHUH. HpI/IMerlTB MMOJIYYCHHBIC
3HaHHUA B HpOCTCfIIlIPIX (I)I/ISI/ILIGCKI/IX 3agadax.



BJIaI[CTL MOHATHUCM CKaJIIPHOI'O IMPOU3BCIACHUA BCKTOPOB, MOHUMATL €TI0 FeOMeTpI/ILIQCKI/Iﬁ CMBICJI 1
YBEPCHHO IIOJB30BATHECA €TI0 BBIPAXKCHHUEM B JACKAPTOBBIX KOOpJAMWHATax. 3HaTh JII/ICTpI/I6YTI/IBHOCTI)
CKaJIApHOTO MPOU3BCACHUA U €TO CBA3b C IIPOCTTUPOBAHUCM. HpI/IMeHHTL CKaJIIpHOC ITPOU3BCACHUC BCKTOPOB
AJI HAXOXACHUA OJIWH U YTJIOB. Pemrats TCOMETPHUUICCKUE 3a/Jaur C IMTOMOIIBIO CKAJIAPHOI'O IMPOU3BCIACHUA.
Hcnons3oBaTh CKaJIIpHOC MPOU3BCACHUC BEKTOPOB B anre6pa1/1qec1<1/1x n (bI/ISI/I‘-ICCKI/IX 3agadax.

Buiagers MOHATUAMU NPABUIBHOIO MHOTIOYIOJIBHUKA, JJIUHBI OKPYKHOCTH, JUIMHBI JYyTU OKPY>KHOCTHU
Y paJuaHHOM Mephl YIUIa, BBIYUCIATH IUIOMAAb Kpyra U ero yacted. [lonumars cmbica yucna m. [IpumensaTs
MIOJIyYEHHbIE YMEHUS NP PELICHUU MPAKTHYECKUX 3a7ad. 3HAaTh UCTOPHUYECKUE CBEACHUS 00 M3MEpPEeHUU
JUIMHBI OKPY>KHOCTH U IUIOIIAU KPYTa.

Nmers mpeacraBieHue O MNPeoOpa3OBaHWM IUIOCKOCTH, O JBIKCHUSAX. HaxoauTh OCH, ICHTPHBI
cUMMeTpuu (GUryp, LHEHTPbl TOBOPOTA, HAXOAUTh KOMIIO3UIIMHM MPOCTEUIINX Mpeodpa3oBanuil. [Ipumenars
JIBUKEHUS IJIOCKOCTH MPU PEIICHUU T€OMETPUUYECKUX 3a]1a4.

[TpuMeHsATh NOTyUYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTHYECKHe MOEIH AJIs 3a]1a4 peabHON
KU3HH W TPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C MPHUMEHEHHEM IOJ00WS M TPUTOHOMETPUUIECKHX
(byHKUMH (M0JIB3YSCH, I'7Ie HEOOXOIUMO, KAJIbKYJIATOPOM).



