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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX PA3ZeiIOB IIKOIbHOM MaTEMaTUKH, UMEIOIINNM CBOEH
LeJIbI0 00ECTIeUNTh 3y4EHHE CBOMCTB U pa3MepoB (GUryp, UX OTHOIIEHUI U B3aUMHOE
pacIoyIo’KeHHe, ONUPAETCS Ha JIOTHYECKYIO, I0Ka3aTeNIbHYIO JIMHUIO. LIeHHOCTh N3yueHus
reOMEeTPUH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHusl 3aKIF0YACTCS B TOM, YTO 00yUarOMMnics
YUUTCSI IPOBOJIUTH JI0KA3aTEeIbHBIE PACCYKICHUS, CTPOUTD JOTMYECKHE YMO3AKIIOUECHUS,
JIOKa3bIBaTh UCTUHHBIE YTBEP)KICHHSI U CTPOUTH KOHTPIIPUMEPHI K JIO)KHBIM, IPOBOAUTH
paccyKIeHUs «OT IPOTUBHOIO», OTJIIMYATh CBOMCTBA OT IPU3HAKOB, (POpMyIMpoBaTh OOpaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHue JoKa3aTelbHas JIMHUS UMEET [T YIITyOJIEHHOTO H3yYEeHUs
MaTEeMaTHKH.

Llenbio n3yueHust FeOMETPUH SIBJISETCS UCIOIb30BaHUE €€ KaK HHCTPYMEHTA IpU
pELICHUH KaK MaTeMaTUYECKUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEUYAIOIIUXCS B PEAIbHOM
xu3HU. OOyJaroUIuiics JOIDKEH HayYUThCS ONPENEISITh TEOMETPHUECKYIO (PUTYpY, OIIHCHIBATH
CJIOBaMH YEePTEK MM PUCYHOK, HANTH TUIOIIAbh 36MEIBHOTO YIaCTKa, PACCUUTHIBATD
HE00XO0IMMYIO JJIMHY ONTOBOJIOKOHHOI'O Kabesst niu TpedyeMble pa3Mepbl rapaxa Juis
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENIbHAS JIUHUSI B U3yUYEHUH F€OMETPHH.
[Tpu pemmenny 3a1a4 MPaKTHYECKOTO XapaKTepa 00yJaloUIHiics yYUTCS CTPOUTD
MaTeMaTHYECKUE MOJICIH PEaIbHBIX KU3HEHHBIX CUTYallui, IPOBOIUTH BHIYHACICHUS U
OLIEHUBATh aJIEKBATHOCTb [IOJYYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh yueOHOro Kypca yriyOlnEHHOro U3y4eHUs! TEOMETPUN COCTOUT B TOM, UTO
o0yJaromuecs: He IPOCTO 3HAKOMSTCS C OTPENEIEHHBIMU TIOHATHIMH, @ YBEPEHHO OBJIA/ICBAIOT
umH. CyIecTBYIONIME TEMBI POrpaMMbl 0a30BOT0 Kypca TeOMETPHH U3ydJaloTcs Ha Oosee
rJ1yOOKOM ypOBHE, a 00yuaroIuecs: IpuoOpeTaroT yMEeHUs, IOMOTaloIlIie UM YBEPEHHO
IPUMEHSTh CBOM 3HAHUS HE TOJIBKO B MaTEMAaTHKE, HO U B CMEXHBIX ITPEIMETax, IPEXk/Ie BCEro
¢u3uke 1 nHPOpPMATHKE, a TAKXKE MOJIH30BATHCS MTOTYYCHHBIMH 3HAHUSMHU MTPH PEIICHUN
NPaKTUYECKHX 3a/1a4.

CornacHo yueOHOMY IU1aHy B 7-9 Kiaccax u3ydaercst yriayOnE€HHbIN yueOHBIN KypC
«["eomeTpusi», KOTOPBIN BKIIIOYAET CIAEAYIOIINE OCHOBHBIE pa3jienbl coaepkanus: «Hauana
reomeTpuny, «TpeyroapHuKN», «OKpYKHOCTEY, «UeThIpEXyronbHuKny, «Ilomoduey,
«OneMeHThl TPUTOHOMETpUNY, «Ilnomanny, a Takxke «Metoa KoopAauHATY», «BEeKTOphI»,
«[IpeobpazoBaHMs IIOCKOCTH.

Ha n3yuenue yue6Horo xkypca «I'eomerpus» orBoaurcs 306 gacos: B 7 kinacce — 102 vaca
(3 gaca B Heento), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kiacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUA
7 KIIACC

Hauyana reomerpun

I/ICTOpI/ISI BO3HHUKHOBCHUA U PA3BUTHA T'COMCTPUH. Hauvanbupeie moHITHA TCOMETPHUH.
Touka, mpsiMasi, 0Tpe30K, Jiyd. [loHsTHE 00 akcuome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEIECHUN.

B3anMHOe pacnonokeHue To4eK Ha psAMon. M3sMepenue IMHbI 0TpE3Ka, pacCTOSHUE
MEXIYy TOYKaMHU.



[Tonymnockocts 1 yroia. Buasl yrios. M3mepenue BenuuuH yrioB. BepTukanbHbie U
cMexHble yriibl. [lapanenbHble U IepHeHAuKYIsSpHbIE IpsiMble. PacCTOSHUE OT TOUKH 110
npsimoid. buccekrpuca yria.

Jlomanas. Bunbl nomanbix. JnuHa momanoi. Maoroyroasuuku. [lepumerp
MHOTIOYrojbHUKA. [IOHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHAKAX.

[lepBUYHbIEC TPEICTABICHUS O PAaBEHCTBE QUTYDP, UX PACHIOIOKECHUU, CHMMETPHH.

IIpocreiimne nocrtpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUN.

TpeyrojibHuKH

Buael TpeyroiabHUKOB: OCTPOYTOJIBHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHBIE,
paBHOOEIpEHHBIC, paBHOCTOPOHHUE. MennaHa, OMCCEKTprca U BHICOTA TPEYTrOJIbHUKA.

PaBencTBO TpeyroapsHUKOB. [IepBblii 1 BTOPOY IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB.
PaBHOOGeipeHHbIE TPEYTOJbHUKY U UX CBOMCTBA. [Ipr3HaK paBHOOEAPEHHOTO TPEYTOJILHUKA.
Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IeHHs MEX/1y CTOPOHAMU U YIJlaMu TpeyroyibHuKa. HepaBeHCTBO TpeyroibHUKa.
HepaseHncTBO 0 MiIMHE TOMaHOM.

Cummerpuunsble ¢purypbsl. OCHOBHBIE CBOWCTBA OCEBOM cUMMeTpuu. [Ipumepsl cummerpun
B OKPY’KaOILlEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIjIOB MHOTOYTOJIbHUKA

[TapamienbHOCTE NPAMBIX, HCTOPHUYECKHUE CBEACHUSA O NocTysare EBknnaa u o ponu
Jlo6aueBCKOro B OTKPBITUU HEEBKIINI0BOM reomeTpun. CBOMCTBA M MPU3HAKU MApaIeIbHBIX
npsimbix. CyMMa yriioB TpeyroibHuKa. BHemnue yrisl Tpeyronbauka. CyMMa BHYTPEHHUX
YIJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIHUX YIJIOB BBITYKJIOIO MHOI'OYTOJIbHHUKA.

IIpsiMoyroJibHBIE TPEYTr0JIbHUKHU

ITpu3Haky paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. IIeprieHauKysap U HaKJIOHHAsL.
CBOliCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K THIIOTEHY3E.
[TpstMOyTONBbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

OKpyX HOCTH

[ToHsITHSI OKPYKHOCTH U Kpyra. DJIEMEHTBI OKPYKHOCTHU U Kpyra: LIEHTp, paauyc,
JUaMeTp, XOpJia, UX CBOMCTBA. B3anMHOe pacrosnoxeHne oKpyKHOCTH U npsiMoil. KacarenpHas
U ceKylas K okpyxHocTu. OKpyKHOCTb, BIIMCaHHas B yroil. [IpocTeiiimne noctpoenus ¢
MOMOIUIbIO IIUPKYJIS U TMHEHKH.

I'eomeTpuuyeckne MecTa TOYEK

ITonsATHE O FEOMETPUUECKOM MECTE TOYEK. [IpuMepsl reoMeTpUYECKUX MECT TOUEK Ha
IJIOCKOCTH. bUCcekTpuca yria u cepeIMHHBIN NEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUYECKUE
MecTa Touek. OnucaHHasi OKpY>KHOCTh TPEYroJIbHUKA, €€ LIeHTp. MeTo/1 reOMeTpUYECKUX MECT
TOYEK IIPU PELICHUH F€OMETPUUECKUX 3a1au.

ITocTpoenust ¢ MOMOIIBIO HMPKYJISl H JIMHCHKH

HcTtopuueckue ceenenusi. OOOCHOBAaHUS MPOCTEHIINX TOCTPOEHUH, 3Tanbl 3a/1a4M Ha
IIOCTPOEHNS, PEIICHNE 3a7a4 Ha IOCTPOECHNE HUPKYJIEM U JINHEUKOM.

8 KJIACC

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero npu3HaKu U cBoicTBa. [IpsMoyroasHHUK, poMO, KBaapaT, UX
npu3HaKku U cBoiictBa. Tpaneuus. PaBHoOenpenHas Tpanerus, € CBONCTBa U MPU3HAKU.
[IpssmoyronbHas Tpaneuus. CpeaHss JIUHHS TPAICIHH.



Cpenssist TuHUs TpeyrojibHUKa. MeTo yABOCHUS MeuaHbl TpeyroibHuKa. Teopema o
NEPECEUEHUH MEUaH TPEYrOJbHUKA.

Teopema daneca, Teopema 0 IPONOPLUOHAIBHBIX 0Tpe3kax. Teopema Bapunbona aiist
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DPUTYPBHI.

ITonoOue

[Tonobue TpeyronbHUKOB, KOd(hunreHT nogodust. [IpusHaku mogo0us TpeyroJIbHUKOB.
[TpumeneHue no1o0Us MU PEIICHUN T€OMETPUUYECKUX U MTPAKTUYECKHX 3a/1au.

IInomann

[Tonsitre o mmomaau. CBoiicTBa Tuionaneil reometpudeckux uryp. [Ipocreiinme
(bopMyIIBI UTS TUIOIIAN TPEYTOJIbHUKA, TTapajuiesorpaMmma, pomoa u tpaneuuu. [lnomamm
no100HbIX (puryp. OTHOIIEHKE TUIOMIA IEH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema [Iudaropa. [lpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX
3azad.

DJieMeHTbl TPUTOHOMETPUH

CuHyc, KOCUHYC, TAHT'€HC U KOTAHTE€HC OCTPOrO yIiia MPsSMOYTOJIbHOTO TPEYTrOIbHHKA.
Tpuronomerpudeckue ¢pynkuuu yrios B 30°, 45° u 60°. [IponopririoHabHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriibl 4 4eTHIPEXYTOJIbLHUKH, CBI3AHHBIE C OKPYKHOCTBHIO

Brivcannbie 1 ieHTpaIbHbBIE YIIIBI, YTOJI MEXAY KacaTeIbHON U XOPJOU. YTJIIbl MEXIY
XOpAaMH U CEeKyIMMU. BrincaHHbIe U ONMCAaHHBIE OKPYXHOCTU TPEYTOJIbHUKA U
4eThIPEXYroJibHUKHU. CBOWCTBA U NPU3HAKU BIMCAHHOTO YETHIPEXYrojabHUKA. B3anMHoe
pacnosoxeHue IByX okpyxHocTell. Kacanue okpyknocteid. O01ine KacaTelbHbIE K IBYM
OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunyc, Taarenc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXecTBO. PopMyIbl puBeAcHUs. Pemenne TpeyroiabHIKOB. TeopeMa KOCUHYCOB U TeOpeMa
CHUHYCOB. PellleHne npakTHuecKux 3a7ad ¢ UCI0JIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYCOB. PemieHne 3aa4 reoMeTpUYECKO ONTHKH.

Tpuronomerpuueckue GopMyJibl JUIsl IJIOAAN TPEYroJIbHUKA, TapajieorpaMmMa, pomoa,
tpaneuuu. Popmyna ['epona. @opmyna Mmaomaan BEITYKIOTO YE€THIPEXYTOIbHUKA.

ITopoOue TpeyronbHUKOB

Xopab! ¥ 01I00HBIE TPEYTOIbHUKH B OKPYKHOCTH. Teopema o MpOU3BEACHUN OTPE3KOB
XOp7, TEOPEMBI O MPOU3BEJCHUH OTPE3KOB CEKYIIUX, TEOpEMa O KBaJipaTe KacaTeabHOM.
[IpuMeHeHne npu pemeHnn reomerpudeckux 3anad. Teopembl UeBbl 1 Menenas. [lonsarue o
TOMOTETHH.

Meroa koopauHaT

VYpaBHeHHEe MPSAMO Ha TNIOCKOCTH. YTIIOBOM KOG (ULIMEHT U CBOOOIHBIN WJIEH, UX
reoMeTpuueckuid cmpici. [lapannenbHOCTh ¥ MEPIEHAUKYISIPHOCTD MPSAMBIX (depe3 yriioBoit
KO3 PULIHIEHT).

VYpaBHeHue okpyxHocTU. HaxoxieHne nepece4eHnii OKpyKHOCTEN U MPSAMBIX B
koopauHatax. dopmMyiia paccTosTHUS OT TOYKU 10 npsimMoid. [lnomanes napamienorpamMMa B



KOOpJIMHATaX, OHATHE 00 OPUEHTUPOBAHHOM MIomanu. [Ipumenenne MeToa KOOpAMHAT B
[IPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

BekTops!

Bekrops! Ha mtockoctr. Cl0KeHUE U BBIYUTAHNE BEKTOPOB — IIPaBUIa TPEYTOJIbHUKA U
napajuieJorpaMma. Y MHOKeHUE BeKTopa Ha uucio. Koopaunatel Bektopa. CiioskeHne u
BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOpA Ha YHUCIIO B KOOpAMHaTax. [IpuMeHeHune BeKTopoB B
¢du3uke, HEHTp Macc.

[TonsTue o 6asuce (Ha miaockocTh). Pa3nokeHust BeKTopoB 1o 0asucy. CkansipHoe
IIPOU3BENICHUE BEKTOPOB, FTEOMETPUYECKHI CMBICII U BBIPAXKCHHE B JEKAPTOBBIX KOOpAUHATAX.
JucTpuOyTUBHOCTD CKaJIIpHOTO Mpou3BeaeHUs. CKaJIIpHOE TPOU3BENCHNE U IPOELIUPOBAHUE.
IIpuMeHeHne CKaIPHOTO ITPOU3BEICHUS BEKTOPOB ULl HAXO0XKACHWS JUIMH U yIioB. Pemienue
FEOMETPUYECKUX 3aa4 C IIOMOILBIO CKAJIIPHOTO ITPOU3BEICHU.

JITHHA OKPYKHOCTH M IIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJIBHUKY. JlJIMHA OKPYKHOCTH. ['pajlycHas u pagranHas Mepa yria,
BBIYMCIICHHUE JIMH YT OKpYykHOcTel. [nomane kpyra, cekropa, cermenta. Mcropuueckue
CBe/IeHUs 00 U3MEPEHUH JJIMHbBI OKPYKHOCTH U IUIOLIAU KpyTa.

JIBMKeHHS IJIOCKOCTH

[lenTpanbHas cummerpus. LlentpanbHo-cummerpuunble purypsl. [loBopot. OceBas
cuMMeTpust. Purypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapaiensHsblii mepeHoc.

[TonsTue nBUXKEHUA U ero cBoiicTBa. PaBeHcTBO Guryp. [IposiBneHus cumMmmeTpuu B
HpUpOJIe, ’KUBOIKMCH, CKYJIBITYpE, apxuTekType. Komnosunuu nemxenuil (mpocreinme
npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3aiadax.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMbl [0 MaTEMaTHKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

IIPOSIBJIEHUEM MHTEpECA K NMPOILIJIOMY U HACTOALEMY POCCUHCKON MaTEMAaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K TIOCTHKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUHCKOM
MaTeMaTU4YeCKOH IIKOJIbI, K UCIIOJIB30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00sI3aHHOCTEH TpakJaHNHA U peallu3allii €ro Mpas,
MPEJICTaBICHUEM O MATEMAaTHYECKMX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHUH, TIPOLIEAYp I'PakIaHCKOTO 00IIecTBa (HanpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYX/IEHUIO 3THYECKUX MPOOIIEM, CBA3aHHBIX C MPAKTUYECKUM MTPUMEHEHHEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3TUUYECKHUX IMPUHILIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA

YCTaHOBKOM Ha aKTMBHOE y4acTHE B PELICHUH NIPAKTUYECKUX 3a]1a4 MaTeMaTH4YECKON
HalpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMaTHUECKOT0 00pa30oBaHus Ha MPOTSHKEHUH Beel
YKU3HU JJI yCTIeUTHON MpodeccuoHaNbHOM e TEeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH,



OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM MHIMBUAYAIBHON TPaeKTOpUU 00pa30BaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTUYECKOTr0 BOCTIMTAHUSL:

CIIOCOOHOCTBIO K SMOIIMOHAIIBHOMY U 3CTE€TUYECKOMY BOCHPHUATHIO MaTEMaTHUYECKUX
00BEKTOB, 33/1a4, PEUICHUI, pacCyKIeHUH, YMEHUIO BUJETh MAaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) nueHHoCTEH HAYYHOr0 MO3HAHUS:

OpHUEHTAIMeH B e TEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPeICTaBICHHM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOAbI U 00I11eCTBa, TOHUMAaHUEM
MaTEeMaTHYECKON HayKU KaK Cephbl UEIOBEUCCKOU JIEATEIBHOCTH, ITAIOB € pa3BUTHS U
3HAYMMOCTH JJIS1 Pa3BUTHUS LIUBUIIM3AIMH, OBJIAJICHUEM S3bIKOM MaTEMaTUKH U MATEMAaTHUYECKOU
KYJIbTYpOH KaK CpEeICTBOM ITO3HAHUS MUPA, OBJIaICHUEM HaBbIKAMU UCCIEA0BATEIbCKOMN
JIeATEIbHOCTH;

6) ¢pusuyeckoro BoCNUTAHNS, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U
IMOIUOHAIBLHOIO 0JIAr0NoJIyYns:

FOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUYECKHUE 3HAHUSL B UHTEPECAX CBOETO 3JJ0POBbS,
BeJICHU 3J0pOBOr0 00pa3a >KM3HH (310pOBOE NMUTAHUE, COANAaHCUPOBAHHBIN PEXUM 3aHATHH U
OTJIbIXa, peryisipHas (PU3MUecKast aKTUBHOCTH ), C(OOPMHPOBAHHOCTHIO HABBIKA pe(IeKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4eI0BeKa;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

OpHUEHTAaIlMel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUI JUIS PEelIeHus 3a1a4 B 00JIacTH
COXPaHHOCTH OKPYXaIoIlel Cpe/ibl, IUNITAHUPOBAHMS TIOCTYIIKOB U OIIEHKH X BO3MOKHBIX
MIOCIICACTBHM JUTSI OKPYXKAIOIIECH CpeIbl, 0OCO3HAHUEM TII00AIEHOTO XapaKTepa dKOJIOTHUSCKUX
npo0JieM U IyTel UX pelieHus;

8) axanTanuu K U3MEHSIOIIHMMCH YCJIOBUAM COLHUAIBHON U MPUPOIHOM CPe/Ibl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUSX HEOMPEEIEHHOCTH, MTOBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACATEIHHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX
JIOJIeH, TPHOOpEeTaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIE 3HAHUS, HABBIKUA U KOMIIETCHIIUU U3
OMBITA IPYTUX;

HE00XO0UMOCTHIO B (POPMUPOBAHUYU HOBBIX 3HAHUMN, (POPMYINPOBATH UJEH, TOHSITHS,
TUTIOTE3bI 00 00BEKTaxX U SBJICHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABATDH JIS(DUITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCTIPUHUMAThH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIONINN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBbIE PEIICHUS U
nencTBUsl, POPMYIMPOBATH U OIIEHUBATH PUCKH U MOCIIEACTBUS, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbpTaTe 0cBOCHHS MPOrpaMMbl IO MAaTEMaTHKE Ha YPOBHE OCHOBHOTO 00IIIETo
oOpa3oBaHus y o0yuatromerocsi 0yayt chopMUpOBaHEI MeTaNpeIMeTHbIEe Pe3yJibTaThl,
XapaKTEPU3YIOLIHNECS OBJIAJICHUEM YHUBEPCAIIbHBIMU [TO3HABATEIBbHBIMU JIEVCTBUSIMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMHA U YHHUBEPCAJIbHBIMU PETYJISITABHBIMU
JNEUCTBUSIMHU.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBble jornyeckue geiicTBuA:



BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN MAaTEMaTHYECKIX OOBEKTOB,
MOHSITHIA, OTHOIICHUN MEXy MOHSATUSIMU, POPMYITUPOBATEH OMPEACIICHUS TIOHATHH,
YCTaHABIIMBAThH CYNIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JIJIs1 0000IICHUS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIIN3a;

BOCIPUHUMATh, POPMYIUPOBATEH U MPE0oOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEYHs B (paKkTax,
JAHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX, MpeuiaraTb KpUTEPUH ISl BHISIBIICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MIPSMBIE U OT IPOTUBHOTO),
MIPOBOJAMUTH CAMOCTOSITENILHO J1I0KA3aTEeNLCTBA MATEMATUYECKUX (PAKTOB, BHICTPAUBAThH
apryMeHTalUI0, MPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, MIPUMEHSITH METO/I MAaTEMaTHIYECKOM
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh croco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJILKO BAPHAHTOB
pelieHus, BEIOUpaTh Hanbosee MOAXOASIIUN C Y4ETOM CaMOCTOSITENTEHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibckme 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIeI0BATEIbCKUI HHCTPYMEHT MO3HAHUA, (OPMYINPOBATH
BONPOCHI, GUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIBHO YCTAaHABINBATH HCKOMOE
U JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;

IPOBOAMTH 10 CAMOCTOSATEIBHO COCTABIEHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEI0OBAaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY
co00ii;

CaMOCTOSTENIbHO (hOPMYIUPOBATH 000OIIEHHS M BBIBOJIBI 10 PE3YJITATAM MPOBEIEHHOTO
HaOJIOZICHUS, MCCIIEIOBAHUS, SKCTIEPUMEHTA, OIEHUBATh JJOCTOBEPHOCTh MOTYyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE MPOLIECCA, & TAKIKE BBIBUTATh MPEANOI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ undpopmanmeii:

BBISBJISITH HEJJOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
peLIeHNs 3a1a4H;

BBIOMPAThH, AHATTU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMALIUIO
Pa3TUYHBIX BUJIOB U (hOPM MPECTABICHUS;

BBIOHpaTh PopMy MpecTaBIeHHsI HHPOPMAINK U WLTIOCTPUPOBATH pelllaeMbIe 3a1a4u
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMU;

OIICHUBATH HAJEKHOCTh HH(POPMAIIMH 110 KPUTEPHUSIM, TIPEITOKCHHBIM UITH
c(hopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

BOCIPUHUMATh U (OPMYIUPOBAThH CYXJACHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oO1IeHusl, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PEIIEHNUS 33Ja4l, KOMMEHTHUPOBATh MOJTYYEHHBIN
pe3yJIbTaT;



B X0JI¢ 00CYKICHHS 3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXIaeMOU TEMBI, TPOOJIEMBI,
peliaeMoii 3a1a4m, BRICKAa3bIBAaTh UJICH, HAIIEJICHHBIC HA TTOWCK PEIICHMS], COTIOCTABISATh CBOU
CYXJIEHUS C CYXKACHUSAMH JIPYTUX YIaCTHUKOB JHAJIora, OOHApY>KUBATh Pa3IMyle U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPECTaBIATh PE3yJIbTAThI PEUICHUS 33]1auH, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENIHO BBIOMPATh (hopMaT BBICTYIICHUS C YYETOM 3324 IPE3CHTAIMH U
O0COOEHHOCTEHN ayAUTOPUH;

MIOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHITHOW U HHIMBUIYaIbHON paObOTHI TIPU
peleHnH y4eOHbIX MaTEMaTHYECKHX 3a/1a4, IPHHUMATh 11EJIb COBMECTHOM JICATEIBHOCTH,
IUIAHUPOBATh OPTaHM3ALMIO0 COBMECTHOM paboThI, pacrpenenaTh BUbl paboT, J0roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YNbTAT pabOTHI, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYNIOBBIX (popMax paboTsl (00CykaeHHS, 0OMEH MHEHHI, «MO3TOBBIC
HITYPMBbD» U UHBIE); BBIMIOJHATH CBOKO YacTh paOOTHI M KOOPJMHUPOBATH CBOM JICHCTBHS C
JPYTUMH YIeHAMH KOMaH/Ibl, OIIEHUBATh KAYECTBO Pe3yJIbTaTa U Ka4eCTBO CBOETO BKJIa/Ia B
00N pPe3yNbTaT MO0 KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranusaunus:

BBISABJISATH HpO6JICMI>I JUJIA pGIIIGHI/ISI B JXUBHCHHBIX U y‘I€6HI)IX CI/ITyaIII/ISIX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AAX MPUHATHUS PELICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITEIIbHO COCTABJIATH TUIaH, aJITOPUTM PEIICHUS 3a7a9u (MJIU €r0 YacTh), BHIOMPATh
Croco0 pemeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIIMOHAJbHBIN HHTEJJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS IIPOLIecca U pe3yibTaTa pelieHHs
MaTeMaTU4YeCcKOH 3a7aun, CAMOMOTHUBALIMM U PEQIIEKCUH;

HpeI[BI/IIleTI) pr,JIHOCTI/I, KOTOpBIC MOFyT B03HI/IKHyTI> HpI/I peHICHI/II/I 3aJa4u, BHOCUTDb
KOPPEKTUBHI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLITHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHHUBATHh COOTBCTCTBUC pGSYJ'II)TaTa OCATCIIBHOCTHU HOCTaBHeHHOﬁ Iejanu nu YCJ'IOBI/ISIM,
06’135[CH5[TI) HpI/I‘-II/IHI)I JOCTHIXXCHUA NI HEJOCTUIXCHUA LICJIN, HAXOAUTDH OHII/I6Ky, JaBaThb OHGHKy
NPUOOPETEHHOMY OIIBITY;

BBIpaXXaTh SMOIMH MPU U3YUEHUU MATEMAaTUYECKUX 0OBEKTOB U (DaKTOB, 1aBATh
BMOHI/IOHaJ'H)HYIO OHCHKy pemeHI/m 3a1a4u.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0y4yenus B 7 kj1acce 00y4Jaromuiics MOTYyIUT CISAYIOMNE TPEAMETHBIC PE3YIbTaThI:

Pacno3naBaTh U3yueHHbIE reoMeTpUuUYecKre QUTyphl, ONPEAEATh X B3aUMHOE
pacrmoiox)eHue, n300pakaTh reOMEeTpUIECKie (PUTYpHI, BHITIOTHATH YEPTEKU MO YCIOBUIO
3ajaun. 3mMepsTh IMHEWHbIE U YTI0BbI€ BEIMYMHBI. Pemars 3aaun Ha BHIYUCIICHUE IJTUH
OTPE3KOB 1 BCJIWNYWH YIJIOB.

Jenate NpUKUAKY ¥ OLEHKY JUHEHHBIX U YTJIOBBIX BEJINYMH IIPEIMETOB B pEaIbHOMN
JKU3HU, pa3MEepPOB MPUPOTHBIX 00BEKTOB. Pa3nuyarh pazMepsl ITHX 00BEKTOB IO TOPSIKY
BEJIMYUHBI.

Ctpouth 4epTekH K TeOMETPUYECKHUM 3a/1a4aM.



[Tosp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PEIICHUH 33/1a4.

[TpoBOAUTH JTOTUYECKHUE PACCYKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKHX TEOPEM.

[Tosp30BaThCsA MPU3HAKaMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEAMAaHBbI, IPOBENEHHOM K TUIIOTEHY3€ IPAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU
F€OMETPUUYECKUX 3ajau.

OnpenensaTs NapayuieIbHOCTh MPSIMBIX C IOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cexymasd. Onpenenars napajieIbHOCTb NPSAMBIX C IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MpsIMOK.

Pemate 3agaun Ha KiIeT4aToit Gymare.

[TpoBOAUTDH BHIYMCIEHUS U HAXOUTh YUCIOBbIE U OyKBEHHBIE 3HAUEHUS YIJIOB B
FEOMETPUUYECKUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB, 00pPa30BaHHBIX MPH MIEPECEUEHUH JIBYX MapalIeIbHbIX
IPSAMBIX CEKyIIel. PemaTe npakTHYeCKHe 3a1a41 Ha HaX0K/JICHUE YIJIOB.

Bnaners nonsituem reomerpuueckoro mecta Touek (I'MT). Onpenensite Ouccekrpucy
yrja 1 CepeIMHHBIN NEPIEHANKYIISP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.
[Tonp3oBatbes oHATHEM reomeTprueckoro Mecta Touek (I'MT) npu nokaszarenbcTBe
FEOMETPUUECKUX YTBEP)KJICHUHN U NPU PELICHUH 33]1a4.

DopMyIUpOBaTh ONpPEAEIECHUS OKPY>KHOCTH U KpyTa, XOp/Ibl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METH I0KA3bIBAaTh U IIPUMEHATH 3TU CBOMCTBA ITPU
pellIeHny 3a1ay.

Bnagers noHsATHEM ONMCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
neHTp. Jloka3pIBaTh U UCIIOIB30BaTh (PAKTHI O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA
IIEPECEKAIOTCS B OAHON TOUYKE, U O TOM, YTO CEPEAMHHBIE IIEPIIEHANKYIISAPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAIOTCS B OJHON TOUKE.

Bitamers nonsiTeM KacaTelIbHOW K OKPY>KHOCTH, ITOJIb30BaTbCA TEOPEMOU O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U pajuyca, IPOBeIEHHOTO K TOUKe KacaHud. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPYKHOCTH, IPOBENEHHBIX U3 OJIHOM TOYKH, U IPUMEHSITh
3TO B PELIEHUHU N'€OMETPUYECKHUX 3aa4.

Jloka3pIBaTh U MPUMEHSTH IPOCTEHIIINE FEOMETPUUECKHE HEPABEHCTBA, IOHUMATh UX
MPaKTHYECKUM CMBICII.

ITpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K xonity 00yuenus B 8 kiiacce 00y4aromuics MogyquT CIEYIONNEe TPEAMETHBIC PE3YIbTAThI:

Pacmo3naBaTe OCHOBHEIE BHbI LIGTBIpéXYFOJ'II)HI/IKOB, HUX 3JICMEHTHI, I10JIb30BaThCA UX
CBOMCTBAaMH IPY PEIICHUH F'€OMETPUYECKUX 3a7a4. Pa3nuuare MpU3HAKU U CBOMCTBA
napasuiesiorpaMma, poMOa 1 npsiMOyroJbHUKA, T0Ka3bIBaTh UX U YBEPEHHO MPUMEHSTH PU
PEIICHIH TEOMETPUIECKUX 3a7ad.

Hcnonp30BaTh CBOWCTBA TOYKHU MEPECEUCHHS MEANAH TPEYTroJdbHUKA (IIEHTpa Macc) B
pelIeHnu 3a1ay.

Bnaners nonsiTueM cpeAHeil IMHUM TPEYTOJIbHUKA U TPpanelu, IPUMEHITh X CBOWCTBA
IIpU pelIeHNU TeoMeTpudeckux 3a1ad. Mcnonb3oBats Teopemy daneca u Teopemy o
IMPOMOPHUOHATIBHBIX OTPE3KaxX, MIPUMCHATH UX JJIA PCHICHUA MPAKTUYCCKUX 3a/1a4.

Pacnio3HnaBath 1ieHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U HCIIOIH30BATh UX CBOWCTBA MIPH
pelIeHnu 3a1ay.



BraneTs moHsATHAME TO100Us TPEYTOIBHUKOB, KO PuIineHTa moaoous,
COOTBETCTBCHHLIX 2JICMCHTOB HOI[O6HI>IX TPCYIrOJIbLHUKOB. Nwmets MNpeaACTaBJICHUC O
npeoOpa3oBaHuy N0100us U 0 OA00HBIX (purypax. [Tonbp30BaThes MpU3HAKaMU TI0100US
TPEYrOJLHUKOB IPH PEIICHHH T€OMETPHUECKUX 3a1ad. Jl0ka3pIBaTh U IPUMEHSITh OTHOIIICHUS
POTIOPIIMOHAILHOCTH B IPSIMOYTOJIBHBIX TPEYrojbHHUKaX. [[pUMEeHsATh mogooue B
MPAKTUYECKHX 3a7a4dax.

BeIBOAMTE 1 UCTIONB30BaTh MPOCTEHIITNE POPMYJIIBI JUIS IIOMIAAH TPEYTOIBHUKA,
napajiesiorpaMma, poMOa 1 Tpanenuu. BerauciasaTh (pa3TudHbIMUA CIIOCO0AMH) TUTOMIA/Ib
TPEYroJIbHUKA | IO MHOTOYTOJIBHBIX (UTYp (TOTIB3YSCh, TJe HEOOXOAUMO,
KaJIbKYJISATOPOM). 3HATh OTHOIICHHUE IJIOUIA i MOKOOHBIX (GUTYp U IPUMEHSTH MIPH PELICHUN
3a1a4. HpI/IMeHSITL MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKHUX 3a/javax.

[Tonw3oBatbest TeopeMoii [Tudaropa mms pereHns: reOMETPUIESCKUX M MTPAKTUYECKUX
3aga4. CTpOUTH MAaTEMaTHYECKYIO MOJICINIb B TIPAKTUYECKUX 3a/1a4ax, CAMOCTOSTEIBHO JIEIaTh
'—ICpTé)K M HaXOJUTb COOTBCTCTBYIOIINEC JJIMHBI.

Bitamers noHsATHEM BIMCAHHOTO M LIEHTPAJIBLHOTO yIJla, YIJIa MEKIY KacaTeIbHOU U
XOPJIOH, OTIMCAHHOM U BITUCAHHOM OKPY>KHOCTH TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA,
NPUMEHSTh UX CBOMCTBA MPHU PEIICHUM 3a]1a4.

HpI/IMGHﬂTB IMMOJIYYCHHBIC 3HAHUA HA ITPAKTHUKEC — CTPOUTH MATECMATHYCCKHUEC MOACIIN IJIs
3a1a4 peaﬂbHOﬁ JKM3HU U MTPOBOANTH COOTBETCTBYIOIIUC BLIYUCIICHUS C TPUMCHCHUCM HOI[O6I/I$I
U TPUTOHOMETPHH (TI0JIB3YSCh, TJIe HEOOXOAUMO, KATBKYIIITOPOM).

K koHIty 00y4eHwmst B 9 Kj1acce 00y4JarONIHICs MOTYIHUT CIACAYIONINE MPEAMETHBIC PE3YIIbTATHI:
3HATh TPUTOHOMETPHUYECKUE (DYHKITUU OCTPHIX YTIIOB, YMETh HAXOIUTH C UX TIOMOIIIBIO
pa3IMyYHbIe AJIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHUe MPSIMOYTOIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBIO0 KABKYISITOPA) AJIMHBI U YIJIbI 151 HETAOIUYHBIX
3HAYCHUH.

[Tonp30oBaThCst hopMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKJIECTBOM
JUI HAXO0XKIAEHUS COOTHOLIEHUIM MEXIY TPUTOHOMETPUUECKUMHU BEITUYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCUHYCOB, IPUMEHATH UX JIJI HAXO0XKIEHUS
Pa3IUYHBIX JIEMEHTOB TPEYTOJIbHUKA («pEeIIeHNEe TPEYTOILHUKOBY), TIPU PELICHUN
reoMeTpUYECKUX 3a/1a4. [I[puMeHTh MOJy4eHHbIE 3HAHUS MTPU PENICHUH MPAKTUYECKUX 3a]1a4.

IIprMeHATH TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKIAEHUE IUIOLIAN, BBIBOJUTH U BIAJETh
TPUTOHOMETPHUECKUMHU (HOpMyIIaMHu IS MO TPEYroJbHUKA, TapajieorpaMma, pomoa,
Tpanenuu, BEIBOAUTH U MPUMEHSTH popmyiny ['epoHa u hopmymny Il TUIOMIAAN BBITYKIIOTO
YETBIPEX YT OJIbHUKA.

NmeTts nipeacraBiieHUe 0 TOMOTETUH, IPUMEHATH B IPAKTUYECKUX CUTYALUAX.

Hcnonp3oBats Teopemsl UeBbl 1 MeHenast mpu pelieHuu 3aaad.

Hcnonp30BaTh T€OPEMBI O BIUCAHHBIX YTJIaX, YIJIaX MEXKIY XOpJaMu (CEKYIIIUMHU) U YTJIe
MEXK]ly KacaTeIbHON U XOPJI0M MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4. Jloka3pIBaTh U NPUMEHATH
TEOPEMBI O IPOU3BEACHUU OTPEZKOB XOP/I, O IPOU3BENECHUN OTPE3KOB CEKYILMX, O KBaApaTe
KacaTelIbHOM.

BraneTs moHsATHEM KOOPIMHAT Ha TIIOCKOCTH, pab0TaTh ¢ ypaBHEHUEM IIPSIMOM Ha
MJIOCKOCTH. BiiaieTs MOHATHSAME YTIIOBOTO KOA(DPHUIIMEeHTa U CBOOOTHOTO WieHa, TOHUMATh X
TEOMETPUUECKUN CMBICT U CBSI3b YIIIOBOTO KO3 UIIMEHTA C BO3pacTaHUEM U YObIBAaHUEM
TUHEHHON (QYHKIIMH. YMETh peniaTh METO0M KOOPAMHAT 3a/1a4H, CBSI3aHHbIE C



NapaJUIEIbHOCTHIO U NIEPICHANKYIIAPHOCTBIO MPSAMBIX, IEPECEYCHUEM IIPSIMBIX, HAXOKICHUEM
TOYEK IIEPECCUCHHUS.

BpIBOIUTE 1 BIIaETh YPAaBHEHUEM OKPYKHOCTH. McIonp30BaTh METO KOOPAMHAT JUIs
HaXO0XKJICHUs NIepeceueH OKpyKHOCTEH U MpsMbIX. Biagets opMynamu paccTosHUS OT TOUKH
J10 IPAMOM, IUIOIAAN NapasenorpaMma B KOOpAMHATaX, UMETh IOHATHE 00 OPUEHTUPOBAHHOMN
miomany. I1onp30BaThCss METOIOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €10 [P PELICHUN
FEOMETPUUYECKUX U MPAKTUUYECKUX 3a1ad. [I[pumMeHsaTh METOA KOOPIMHAT B IPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a1a4ax.

Brnaners noHsaTHeM BEKTOpa. Y METh CKJIAabIBaTh U BBIYMTATH BEKTOPBI, YMHOXKATh Ha
4HCIIO, BIAJETh IPAaBUJIAMU TPEYTOJIbHUKA U Napajuieorpamma. Biuaaers IpakTH4eCKUMHU
WHTEPIPETALMAMU BEKTOPOB. Y BEPEHHO I10JIb30BaThCs KOOpAUHATAaMU BeKTOopa. Brnaners
CJIO)KCHMEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA Ha YUCIIO B KOOPAMHATAX.

Nmets npencrasiaenue o 6asuce (Ha IIOCKocTH). PackinaasiBaTh BEKTOPHI 110 Oa3ucy.
PackiiagpiBaTh BEKTOPBI CHII C IOMOILBIO POELIUPOBAHUS U TPUTOHOMETPUUECKUX
cooTHoOIIeHUH. [IpuMeHATh MOTyYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Brnazners NoHATHEM CKAJIIPHOTO ITPOU3BENECHUS BEKTOPOB, IOHUMATh €r0 T€OMETPUUECKUI
CMBICJI M YBEPEHHO I10JIb30BaThCS €TI0 BBIPAXKEHUEM B JEKapTOBBIX KOOPAUHATAX. 3HATh
TUCTPUOYTUBHOCTH CKAISIPHOTO TIPOU3BENEHUS U €T0 CBSA3h ¢ IpoenupoBanuemM. [IpuMeHsITh
CKAJIIPHOE MPOU3BEIACHUE BEKTOPOB JIJI HAXO0KICHUs JUIMH U YIJIOB. PemaTte reomeTpuyeckue
3a[]a4M C IOMOIIbIO CKAJSIPHOTO Npou3BeeHUs. VICII0/Ib30BaTh CKAISIPHOE IPOU3BEICHUE
BEKTOPOB B ajireOpanyeckux U pu3nyeckux 3agayax.

Bnagerb noHATUSAMU NPaBUILHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYXKHOCTHU, JJIUHBL TyT'U
OKPY’KHOCTH Y PAaJIMAaHHOM MEpBI yTIila, BBIYUCIATH ILIOMIAAb Kpyra U ero yacrei. [lonumars
cMbIcH yncna m. [[puMeHsATs noyuyeHHbIe YMEHHUS [IPU PELICHUH ITPAKTUYECKUX 3a/1a4. 3HaTh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHHUHU JAJTUHBI OKPYKHOCTH U TUIOIIAAN KpyTa.

Nmets npeacrasienne o npeodpa3oBaHUM IJIOCKOCTH, O ABMKeHUsAX. HaxoauTs ocw,
LEHTPbl CHMMETPHUH QUTyp, LIEHTPBI TIOBOPOTA, HAXOAUTH KOMITO3UIIUU MPOCTEUIINX
npeoOpa3oBanuil. [I[puMeHATH TBUKEHUS TIIOCKOCTH MPU PELIEHUH T€OMETPUUYECKHX 3a/1a4.

[TpyMeHATH MOyYEeHHbIE 3HAaHWSI Ha TPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJENHN JUIs
3a/1a4 peaibHOM JKU3HHU U IPOBOAMTH COOTBETCTBYIOIINE BHIYUCIICHHS C IPUMEHEHUEM T0100U s
U TPUTOHOMETPUYECKUX (PYHKIUH (TMOIB3YSCh, I'I€ HEOOXOIUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne ni/m P Kourpoububie IIpakTuyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
H I i
auasna reometpuu. [Ipocreiinue ) hitps-//math7p-
1 reoMeTpuueckue (GUrypsl U X CBOICTBA. 28 1 :
vpr.sdamgia.ru/
H3mepeHne reoMeTpuuecKiX BeINUruH
https://math7p-
2 T 19 1 :
PEYTONBHIRH vpr.sdamgia.ru/
3 [MapannensHocts. CymMMa yrioB 15 | https://math7p-
MHOTOYTOJIbHUKA vpr.sdamgia.ru/
4 [IpssMoyToNbHBIE TPEYTOIBHUKHU 7 biips. math 7p-
pAMoyr peyr vpr.sdamgia.ru/
https://math7p-
5 I'eomerpuueckue HepaBeHCTBa 5 1 .
vpr.sdamgia.ru/
OxpyxHocTb. ['eomeTpruueckue mecra https://math7p-
6 Touek. ITocTpoenus ¢ moOMOIBIO UPKYJIS 18 1 1 .
. vpr.sdamgia.ru/
U JIMHCUKH
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1 1 https://math7p-
3HAHUU vpr.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 2
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https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
https://math8p-
1 YeThIpEXYroIbHUKI 22 1 VD:Z darrrllllia.ri /
https://math8p-
2 [Monobue 16 1 DSna : b
vpr.sdamgia.ru/
https://math8p-
3 [Imomans 16 1 DS:ma . P
vpr.sdamgia.ru/
4 Teopema [Iudaropa u Havana 18 | https://math8p-
TPUTOHOMETPUU vpr.sdamgia.ru/
5 VYTI1bl ¥ YeTBHIPEXYTOJIBHUKH, CBA3aHHbIE C 20 1 https://math8p-
OKPYHOCTBIO vpr.sdamgia.ru/
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs 10 1 https://math8p-
3HAHUU vpr.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 6 0



https://math8p-vpr.sdamgia.ru/
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Pemenue TpeyrosibHIKOB 22 1 https://oge.sdamgia.ru
2 [Tomo6ue TpeyroasHUKOB 12 1 https://oge.sdamgia.ru
3 Meroa KoopAuHAT 10 1 https://oge.sdamgia.ru
4 BekTopsl 20 1 https://oge.sdamgia.ru
5 JlivHa OKPY>KHOCTH U IIJIOLIa/Ib KpyTra 16 1 https://oge.sdamgia.ru
6 JIBM>KEHHUS TIJIOCKOCTH 10 https://oge.sdamgia.ru
I1 600
7 OBTOPCHIE, 000 meHI:Ie’ 12 1 https://oge.sdamgia.ru
cUCcTeMaTH3aIus 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 6 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

I'EOMETPUSA: 7 KITACC: YYEBHUK JJIA YHAIIUXCS OO / A.I'MEP3JISK,
B.5.IIOJIOHCKUI, M.C_SIKUP - M.: BEHTAHA-TPA®
I'EOMETPHUS: 8 KITACC: YUEBHUK JIS1 YHAIINUXCS OO / A.I'MEP3JISIK,
B.5.IIOJIOHCKUI, M.C SIKHP - M.: BEHTAHA-TPA®
FEOMETPHS: 9 KITACC: YUEBHUK JIS1 YHAIIUXCS OO / A.I'MEP3JISIK,

B.5.IIOJIOHCKUI, M.C.SIKUP - M.: BEHTAHA-TPA®

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIS
I'eometpus: 7-9 knacc: meroanueckoe nocodue/ E.B.bynko, A.I'.Mep3nsik, B.b.

[Tononckuit, M.C. Sxup - M.:Benrana-I'pad

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://math7-vpr.sdamgia.ru/?ysclid=lmrmecfxljs741099444
https://www.yaklass.ru//?ysclid=lmrmd3j1d4697337846

https://resh.edu.ru/

https://uchi.ru/?ysclid=Imrmdzi1ic85630751

https://olymp.itmo.ru/



