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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAWH U3 OCHOBHBIX PA3[E€ioOB WIKOJbHOW MAaTeMaTUKH, UMEIO-
M CBOEH 1EIbI0 00ECIEYUTh U3YYEHHE CBOMCTB U pa3MepoB (UTYp, UX OTHOIIIE-
HUAW U B3aUMHOE PACIIOJIOKEHUE, ONMPACTCS Ha JIOTHYECKYIO, TOKA3aTEIbHYIO JIU-
Huto. L[eHHOCTh M3yYeHHs T€OMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
3aKJII0YAETCS B TOM, YTO OOYyYarOUIUMICs YUYUTCSA NPOBOAUTH JOKa3aTEJIbHBIE pacCyxk-
JICHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh UCTUHHBIE YTBEPKICHUS
U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT MPOTUBHOTOY,
OTIINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYITHPOBATH OOPATHBIC YTBEPKIACHHUS.

BTopo# 1ienbro n3ydeHusi reOMETPUHN SIBJSIETCS UCIIOIb30BAHUE €€ KAK UHCTPY-
MEHTA IPU PEUICHWH KaK MAaTEeMaTUYECKUX, TaK M MPAKTUYECKHUX 3a]ay, BCTpeUaro-
HIMXCS B peajgbHOM Ku3HU. OOyYaroNINics TOKEH HayYUThCsS ONPEEIUTh TeOMET-
pudecKyto GUrypy, onucatb CioBaMu JaHHBIA YePTEK UM PUCYHOK, HANUTH TUIOIAIb
3€MEJIbHOTO YYacTKa, PacCUuTaTh HEOOXOJIMMYIO JIJIMHY ONTOBOJIOKOHHOIO KabOess
WK TpeOyeMble pa3Mepbl rapaxa Jjisi aBTOMOOMIS. DTOMY COOTBETCTBYET BTOPas,
BBIYMCIIUTEbHAS JIUHUSA B U3y4eHUU reoMeTpuu. [Ipu pemenun 3aqad npakTH4ecKo-
ro xapakrepa OOy4YaroIIMICS YYUTCS CTPOUTh MaTEMaTHYECKHE MOJENIH peabHBIX
YKU3HEHHBIX CUTYaIlui, MPOBOJUTH BBIYUCICHUS M OIICHUBATH aJICKBATHOCTH TOJIY-
YEHHOI'0 pe3yJIbTara.

KpaiiHe BayxHO MOTYEPKUBATE CBSI3U T€OMETPUHU C APYTUMU YIECOHBIMU TIpEaMeE-
TaMU, MOTUBUPOBATH UCIIOJI30BATh OINPEACIICHUS T€OMETPUUYECKUX (PUTYP U TOHS-
TUW, IEMOHCTPUPOBATH TPUMEHEHHUE MOTYYEHHBIX YMEHUN B DU3HKE U TEXHUKE. DTH
CBSI3M HamOoJiee ApKO BUIHBI B TeMax «BekTope», « TpuroHoMeTpuyeckue cOOTHO-
meHus», «Metoa koopauHat» u «Teopema [Tudaropay.

VYuebnsiii kypc «l'eoMeTpus» BKIIOUAET CIEAYIOIINE OCHOBHBIE Pa3feibl CO-
nepxxanusi: «['eomerpuyeckue GUrypbl U UX CBOMCTBa», «M3MmepeHue reomerpude-
CKHUX BEJIMYUH», «J[eKapTOBBI KOOPAUHATHI Ha INIOCKOCTW», « BeKTophD», «/IBHXKEHUS
I0cKoCcTY, «IIpeoOpazoBanus mogo0us .

Ha u3yuenue yuebHOro kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce —
68 vacoB (2 4aca B HefieNn0), B 8 Kiacce — 68 yacoB (2 yaca B HeJEN0), B 9 Kitacce —
68 yacoB (2 Jaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BepTukanbHble U CMEXHBIE yIUIbl. buccekrpuca yria. JlomaHas, MHOro-
yroibHUK. [lapamiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuuHblie Gurypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Ipume-
PBl CUMMETPHUH B OKPYXKAOIIEM MHUPE.

OCHOBHBIE IOCTPOEHHUS C IIOMOUIBIO IUPKYJIS U JIMHEWKU. TpeyronbHuk. Bel-
coTa, Me/lnaHa, OUCCeKTpHca, UX CBOMCTBA.

PaBHOOEpeHHBIN M PAaBHOCTOPOHHUMN TpeyroiabHuku. HepaBeHCTBO Tpe-
YTOJIbHHKA.

CBoiicTBa M NMPU3HAKK PaBHOOEIPEHHOro TpeyroibHuka. [Ipu3Haku paBeH-
CTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENbHBIX MPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONIBHBIA TPeYroJbHUK. CBOWCTBO MEIHMAHBI IPSIMOYTOJIBHOTO TpE-
YTOJIbHHUKA, NMPOBENEHHON K TMNOTEHY3€. [IpH3Haku paBeHCTBA NMPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MECTO TOUEK. bUCCEKTpHUCa yriia U CEpEAUHHBIN MEPIICHIU-
KYJISIp K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUYEK.

OKpy>KHOCTb U KpPYT, XOpAa U AMAMETP, UX CBOMCTBA. B3anMHOe pacnoioxe-
HUE OKPYXHOCTH M mnpsiMou. KacarenbHas W cekymas K OKpPYKHOCTH. OKpyx-
HOCTb, BIIMCaHHAasA B yroJ. BnimcanHas ¥ omMcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KIIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npusHakyd U cBomcra. HacTHble
cllydad MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tpamenus, e€ cBoiicTBa M mpu3Haku. [Ipsmo-
YTOJIbHAsI TPANELU.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeOpeMa O IPOINOPLUOHAIIBHBIX OTPE3KaX.

CpenHue JIMHUK TPEYTOJIBHUKA U Tpanenuy. L{eHTp macc TpeyrojapHuKa.

[Tonobue TpeyronbHuKOB, Koduunent nogodus. [lpusnaku nogodus Tpe-
yroybHUKOB. [IprMenenne nonoOus mpu peleHny NpakTHYECKUX 3a1ad.



CpoiicTBa miomazeit reomerpuueckux ¢uryp. @opmyisl Jisl MIOMAAN Tpe-
yrOJbHUKA, MapajuieorpaMma, pomoda u Tpanenuu. OTHOLICHHE MIIOMIaIed Mo-
TOOHBIX QUTYD.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl [Tudaropa npu pemieHun npak-
TUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUUYECKUEe (PYHKLIUU yT-
soB B 30, 45 u 60°.

BrmcaHHbIE U LIEHTpaNbHBIE YIJIBI, YTOJ MEXKAY KACATENbHOM M XOpIOU. YT-
JbI MEXAY XOPJAaMH U CEKyIIMMHU. BriucaHHbIe U ONHMCAHHBIE YETHIPEXYTOIbHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocunyc, Tauresac yrioB ot 0 go 180°. OcHOBHOE TpUTOHOMETpHUYE-
CKO€ TOXKAECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHHKOB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Peme-
HUE€ MPAKTUYECKUX 3aJa4 C UCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CH-
HYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUN OTPE3-
KOB CEKYLIMX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

BekTop, anvHa (MOAy/b) BEKTOpPA, COHANPABICHHBIE BEKTOPHI, IPOTUBOIIO-
JIO’KHO HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
ornepanuu HaJ BEKTOpamu. Pa3iioxkeHne BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEK-
topaM. Koopaunatel BekTopa. CkansipHOE NMPOU3BEAECHUE BEKTOPOB, IPUMEHEHNE
JUIS1 HAXO0KJIEHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

IIpaBunbHbBIE MHOTOYIOJIBHUKMU. JIMHA OKpYy:KHOCTU. I'pagycHas u paguas-
Has Mepa yrJja, BBIYHACIEHHUE UIMH OYr OKpYyKHOCTeH. [lmomans kpyra, cekropa,
CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMbI YYEb-
HOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHHUS MpOrpamMmbl yueOHOro kypca «I'eomer-
pUsD> XapaKTepU3yHOTCSA:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBJICHUEM MHTEPECA K MPOIUIOMY U HACTOSILIEMY POCCUUCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUNCKUX MAaTEMATHKOB U POCCUUCKOM
MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUN B APYTMX HayKax U
NPUKJIAJHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA M pean3aliu €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIITMOHMPOBAHUS PA3IMYHBIX
CTPYKTYD, SIBICHUH, MPOIIEAYpP TPaXKJaHCKOTO 00IIecTBa (HalpuMep, BEIOOPHI, OIIPO-
Chl), TOTOBHOCTBIO K OOCYKJICHUIO 3THYECKUX MPOOJIEM, CBI3AHHBIX C MIPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAaHUEM BAXHOCTH MOPAIbHO-ITHUYECKUX
MPUHLINIOB B AEATEIbHOCTU YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acCTHE B PEIICHUU NMPAKTHUUYECKUX 3a]a4 MaTeMaTH-
YECKOM HAMpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEMaTHYECKOTO 00pa30oBaHUs HA
NPOTSHKEHUH BCEH KU3HM I YCIEUIHOW Mpo(decCHOHaIbHON AesTeNbHOCTH U pas3-
BUTHEM HEOOXOJIMMBIX YMEHHM, OCOBHAHHBIM BHIOOPOM U MOCTPOCHUEM WHAUBUIY-
QIBHOU TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX WHTEpE-
COB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY M ACTETUYECKOMY BOCIPUATHIO MAaTE€MaTH-
YECKUX 00BEKTOB, 3aj1a4, PEIICHUH, pacCyKICHHUM, YMEHUIO BUJETh MAaTEMaTUYECKUE
3aKOHOMEPHOCTH B HUCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

OpHUEHTAlUEN B JIEITEIBHOCTH HA COBPEMEHHYKO CHCTEMY HAay4YHBIX IPEACTaB-
JeHu# 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U OOIIECTBA,
MOHMMAaHUEM MATEMaTHYECKON HayKH Kak cepbl UeTOBEYECKON NesATeTbHOCTH, ITa-
MOB €€ pa3BUTHUSI U 3HAYUMOCTH JIJII PA3BUTHUS [IUBUIM3AIMHU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTEMaTUYECKOU KyJIbTYypOU KaK CPEACTBOM MO3HAHUS MUPA, OBJIAJe-
HUEM NPOCTEUIINMH HABBIKAMU UCCIEN0BATEIBCKON NESITENbHOCTH;

6) pusnueckoe Bocnuranue, GopMHUpoOBaHHE KYJIbTYPbI 310POBbS U IMO-
HMOHAJBHOIO 0JIATOMOJIYYHS:



TOTOBHOCTBIO MPUMEHITh MATEMATUUYECKUE 3HAHUS B MHTEpEcax CBOErO 370pO-
BbsI, BEJICHUS 37I0POBOTO 00pa3a KMU3HM (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBIN Pe-
KUM 3aHSATUNA W OTIbIXa, peryispHas (u3ndeckas aKTHBHOCTH), C(POPMHUPOBAHHO-
CTBhIO HaBbIKa pedICKCHH, MPU3HAHUEM CBOETO IpaBa Ha ONMIMOKY U TaKOTO Ke MpaBa
JIPYyTOro 4eI0BEeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MMPUMEHCHUE MATEMATUYECKUX 3HAHHUM ISl PEUICHUS 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpebl, ITTAHUPOBAHUS MTOCTYIIKOB U OIICHKU MX
BO3MOXKHBIX TOCJICICTBUH JJI1 OKPY>KalolIel Cpebl, OCO3HAHHWEM TJI00aJbHOIO Xa-
pakTepa KOJOTHYECKUX MPOOJIeM U IyTel UX PEIICHHUS;

8) amanranms K HM3MEHSAIIMMCH YCJIOBUSIM COUHUAJBHON M NPHUPOTHOI
cpeabl:

FOTOBHOCTBIO K JEWUCTBUSM B YCJIOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YMCIIC
YMEHHE YUUTHCS Y APYTUX JIOJICH, IpHOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEO0OXOJIMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM uuciie HOpMyIUpo-
BaTh UJCH, TIOHATHUS, TUIIOTE3bl 00 00BEKTaX W SBJICHUSX, B TOM UHCIIC paHee HEeU3-
BECTHBIX, OCO3HABATh JICPHUIIUTHI COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH, TUTAaHHU-
pOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMbIE pe-
IICHUS U JACHCTBHS, (POPMYIUPOBATh U OLICHUBATH PUCKH U TTOCIEACTBUS, (DOPMUPO-
BaTh OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBISBIKITh M XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHI, OTHOIIEHUN MEXIy MOHSTUSIMH, (HOpPMYyIUpOBaATH ONpe-
JICJICHUs] TIOHSTH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIUH,
OCHOBaHUS J1s1 0000IICHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

e BOCHpPUHUMATh, (OPMYIHUPOBATh M MNPeoOpPa3OBBIBATH CYXACHHS: YTBEpAU-
TEJbHBIE U OTPULIATENbHbIE, €IMHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE;

e BBIIBJIITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTHBOPEUYMS
B (pakTax, JaHHBIX, HAOMIOACHUSIX M YTBEPXKICHUSX, MpEAsiaraTb KPUTEPUH
JUIS. BBISIBJIIEHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYMH;



JIeaTh BBIBOJBI C UCIIOJBb30BAaHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U MHIYK-
TUBHBIX YMO3AKIIOUYECHNM, YMO3AKIIOUYEHUHN 110 AHAJIOTUU;

pa3dupaTh J0Ka3aTeNbCTBA MATEeMATHMUECKUX YTBEPKACHUU (MIpPSMBbIE W OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JOKAa3aTEeIbCTBA Ma-
TEMaTHYECKUX (PaKTOB, BHICTPAWBATh apTryMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS;

BbIOMpaTh CIOCO0 pemieHns yaeOHoM 3a1auun (CpaBHUBATh HECKOJIBKO BapHaH-
TOB pEIIECHUs, BHIOMpPATh HanboJiee MOAXOMAIIUN ¢ YUYETOM CaMOCTOATEIHHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

UCIIONb30BaTh BOMPOCHl KaK MCCIIEAOBATEICKUNA WHCTPYMEHT TO3HAHUS,
(bopMyIMpOBaTH BONPOCHI, (PUKCHPYIOLIUME MPOTUBOpEUHE, mpodiemMy, caMo-
CTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JIaHHOE, (JOPMHUPOBATH THIIOTE3Y, ap-
I'YMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIA AKCIEPH-
MEHT, HE0OJbIIOE MCCIEAOBAHNE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMa-
TUYECKOT0 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOI;

CaMOCTOSITENIbHO (OpMYyJIMpPOBaTh OOOOLIEHUS W BBIBOABI 10 PE3yJibTaTaM
IPOBEAEHHOIO HAOMIOIECHUS, UCCIIEI0OBAaHUs, OLEHUBATh JOCTOBEPHOCTh IO-
JYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 000OIEHNUI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIJIBUTaTh MPE.-
MIOJIO’KEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBIIATH HEIOCTATOYHOCTh U U30BITOYHOCTh UH(POPMAIINU, TAHHBIX, HEO0XO0-
JTUMBIX JUTSl pEIICHUS 3a/1a4H;

BBIOMPATh, AHAJIM3HPOBATH, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATH WH-
dbopmaluio pa3IMYHbIX BUAOB U (DOPM MpeICTaBICHNUS;

BBIOMpATh (opMy TIpencTaBiieHUs MHGOPMAIMA W WLTIOCTPUPOBAThH pelliae-
MBbI€ 3a7]a41 CXEMaMH, AuarpaMMaMu, HHOUM TpaduKoil U UX KOMOMHAITUSIMU;
OIICHMBATh HAJIEKHOCTh HH(DOPMAITUU 110 KPUTEPHUSIM, MPEI0KESHHBIM YIHUTE-
JeM Ui cOopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

BOCHPUHUMATh U (HOPMYIHPOBAThH CYKJIEHUSI B COOTBETCTBHU C YCIOBUAMHU U
HEeIsIMU OOIIeHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHs 3aj]a-
Y1, KOMMEHTUPOBATh MOJYUYEHHBIN pe3ysIbTarT;

B XOZe 00CYXJEHMs 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CYXJaeMOW TEMbl,
npoOJieMbl, pelaeMoil 3ajJaud, BBICKA3bIBaTh WICH, HAIlleICHHbIE Ha IOHMCK
pELIEeHNUs, COMOCTABIATh CBOU CYXKIECHUS C CY)KJIEHUSMHU JAPYTUX YYaCTHUKOB



nuainora, oOHapyKUBaTh pa3jiuiKle U CXOJCTBO MO3UIIMM, B KOPPEKTHOU (op-
Me (OpMyYITUPOBAThH PA3HOTIACHS, CBOM BO3PAKCHUS,

e TMPEACTABIATH PE3YJbTAThl PELICHUS 3aJlayd, SKCIEPUMEHTA, UCCIIECIOBaHUS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYILJICHUS C YU4ETOM 3ajad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUU;

e TMOHMMAaTh M HCMOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHIAWBHUIYaTbHOU
paboTHI NPU PEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

e TMPUHUMATH I1I€JIb COBMECTHOM JESITEIBHOCTH, IUIAHUPOBATH OPTaHU3ALINIO
COBMECTHOM paboThl, pacrpeessiTh BUAbI padboT, JOroBapuBaThCs, 00CYXK1aTh
MpolLIeCC U PE3YNbTAT PadO0ThI, 00001ATh MHEHUS HECKOJIbKHX JIOJICH;

e Y4acTBOBaTh B TPYMIOBBIX (popMax padboThl (00CYyk IeHUSI, 0OOMEH MHEHUSIMHU,
MO3TOBBIC ITYPMbI U JPYTHE), BBIOJHATH CBOIO YacTh pabOThI U KOOPIUHU-
pOBaTh CBOM JECHUCTBUS C JPYTMMHU WICHAMH KOMAaHIbl, OLICHHBATh KA4E€CTBO
CBOETO BKJIaJja B OOMMH TPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIAaH, aJTOPUTM peIIeHUs 3agauu (WId ero
4acTh), BBIOUPATh CIOCO0O PEIICHUS ¢ yIETOM HMMEIOIIUXCS PECYypCcoOB M COO-
CTBEHHBIX BO3MO>XHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATh BAapPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BJAJETh CIIOCOOAMHM CaMOIPOBEPKU, CAMOKOHTPOJIS Ipolecca U pe3ysbrara
penIeHuss MaTeMaTUYECKOH 3a1auH;

e TMpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEUICHUU 3a7a4H,
BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE pE3YyJIbTaTa AESATEIBHOCTU ITOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHHUS WM HEIOCTHXKEHUS IIelIH,
HAXOJUTh OIHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHiy o0yueHnust B 7 kjaacce 0O0y4aromMiicss MOJIYYUT CIIECAYIOMINUE MPeIMeT-
HBIC PE3YyJIbTATHI:

Pacnio3naBaTh M3ydeHHBIE TEOMETPUIECKUE (DUTYPHI, ONIPENEIISATh UX B3aUMHOE
pacrnoyiokKeHue, M300paxkaTb TEOMETPUUYECKHE (UTYPBI, BBIIOIHITH YEPTEXKHU IO
yCIOBHUIO 3ajauu. M3MepATh JNMHENHBIE W YIJIOBbIE BEIWYMHBL. Pemare 3agaun Ha
BBIYHCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.



Jenatb rpyOyIo OLEHKY JTUHEHWHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B peabHOU
YKU3HH, pa3MEPOB PUPOAHBIX 00BEKTOB. Pa3nuuars pasmepsl 3TUX 0OBEKTOB IO TO0-
PALIKY BEJIMYHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

ITonp30BaThCA MpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BAThH MPU3HA-
KU ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 33]1a4.

[IpoBONUTE JIOTMYECKUE PACCYKIACHHUS C HCIOJb30BAHUEM T'€OMETPHUUYECKHUX
TEOPEM.

ITonp30BaThCA MPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOU-
CTBOM MEJMaHbl, IIPOBEIEHHOM K TMIIOTEHY3€ IPSMOYTOJIBHOIO TPEYrOJIbHUKA, B Pe-
IICHUU T€OMETPUUYECKUX 3aa4.

OnpenensTe napauieIbHOCTh MPSIMBIX C MIOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢
HUMH cekymad. OnpenensaTh napauieIbHOCTh MPSIMBIX C MOMOIIBI0O PaBEHCTBA pac-
CTOSIHUM OT TOYEK OJHOU MPSIMOM 0 TOUEK IAPYTrOU MPSIMOU.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOANTH BHIYUCICHUS U HAXOAUThH YUCJIOBbIE U OYKBEHHBIEC 3HAUCHUS YTJIOB
B FTEOMETPUUYECKHUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHO-
rOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUU JABYX Mapaljieiib-
HBIX IIPSIMBIX CeKyllel. Pemars npakTuyeckue 3aaum Ha HaXOXKJICHUE YIJIOB.

Branets NoHATHEM reOMETPUUYECKOTO MECTa TOUEK. Y METh ONpeIeaTh OUCCEK-
TPUCY yIJIAa U CEPEAVHHBIA MEPHEHAUKYIISIP K OTPE3KY KaK T€OMETPUUECKHUE MECTa
TOYEK.

@opMynIMpPOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl M JuaMmerpa
OKPYXHOCTH, II0JIb30BATbCA MX CBOMCTBAMU. YMETh NPUMEHSTh 3TU CBOMCTBA IIPU
pEILICHUY 3a7ay.

Brnagete MOHATHEM OMNMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lonb3oBaThes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB Tpe-
YIOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC NEPIICHINKYI -
PBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAKOTCS B OJJHOM TOUKE.

Brnagers NmoHATHEM KacaTelIbHOM K OKPY>KHOCTH, ITOJB30BaThCA TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMU, IOHUMATh UX
MMPAKTUYECKUMN CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUUYECKHUE MOCTPOCHUS C MOMOIIBIO HUPKYJIS U
JINHEUKH.

K koH1y 00yueHus B 8 kiaacce o0yyaromuiics MOJMYYUT CIACAYIOIIUE TPEAMET-
HBIC PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, UX SJIEMEHTHI, IOJIb30-
BAaTbCs UX CBOMCTBAMM IIPU PELICHUU T€OMETPUUYECKUX 3a7a4.



[TpuMeHATh CBOMCTBA TOYKM IEPECEUYEHUs MEAHWaH TPEYrojbHUKA (LIEHTpa
Macc) B PELLICHNH 3a/1ay.

BnaneTe NoHATHEM CpeHEN JIMHUU TPEYroJIbHUKA U Tpaneuuu, NPUMEHITh X
CBOMCTBA IIPH PELICHUM reoMeTpuUYecKuX 3anad. [lonp3oBarbes Teopemont Paneca n
TEOPEMOH O MPONOPLUOHAIBHBIX OTPE3Kax, MPUMEHATh UX JUIsl PEIIEHUS IIpaKTuye-
CKHX 3a]1ad4.

[IpuMeHsaTh MpU3HAKU TOAOOMUS TPEYTrOJBHUKOB B PEUICHHUH T€OMETPUUYECKHUX
3ajay.

[Tone3oBatbes TeopeMoit Iludaropa st pemieHns reoMeTpUIeCKUX U MPAKTHU-
gecKux 3a1ad. CTpOUTh MaTeMaTUYECKYH0 MOJENb B NPAKTUYECKUX 3a1adax, caMo-
CTOSITEJIBHO JIeJIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIINE JITTUHBI.

BnaneTs MOHATHAMH CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO YIJIa MPSIMOYTOJIb-
HOTO TpeyroJjibHHKa. [101630BaThCsl 3ITUMHU HMOHATUAMU JUIsSl PELIEHUS TPAKTHUYECKHUX
3aJ1ay.

Bbruncnsate (pa3nuyHbIMU CIIOCOOAMM) IUIOIIAAb TPEYroJbHUKA M IUIOIIAAU
MHOTOYTOJIbHBIX (hUryp (mosib3ysich, Iji€ HEOOXOAUMO, KAIBKYJISTOpOM). [IpumMeHsTh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKHX 3a]1ayax.

BiageTs MOHATUSAMYU BIOMCAHHOTO M LEHTPAJIBHOIO YIJla, UCIOJIB30BATh TEOpE-
MBI O BIOMCAHHBIX YIJIax, yIJIax MEXAY XopJaMH (CeKyIMMH) U yrjie MexAy Kaca-
TEJIbHOW U XOPJIOM ITPHU PEIICHUU T€OMETPUUECKUX 3a/1a4.

Brnanets MOHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHATh NOJy4YEeHHbIE 3HAHUS HA NPAKTHKE — CTPOUTHh MAaTEMAaTUYECKHE MO-
JEeNU I 3a/1a4 PEAIbHOM KU3HHM M NPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHUS C
MPUMEHEHUEM OO0 U TPUTOHOMETPUH (ITOJIB3YSICh, TI€ HEOOXOAUMO, KaIbKYJIs-
TOPOM).

K xoHIy o0yueHus B 9 kjacce oOy4aromuics NOIYYUT CIEAYIOIIME IpeaIMeT-
HBIE pE3yJIbTaThl:

3HaTh TPUTOHOMETpHUUYECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTD C UX MOMOIIBIO
pa3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJbHUKA («PEIIeHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJIATOPA) AJTUHBI M YTJIbI JIJ1s1 HETa0-
JIMYHBIX 3HAYEHUM.

[Tonp30BaTbess QopMysamMu TPUBEIEHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JJII HAXOXIEHUS COOTHOILIEHUN MEXIYy TPUTOHOMETPUYECKUMHU BEIU-
YUHAMHU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAaXOXKJEHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOB)), IPUMEHATh UX IPHU pelle-
HUU T€OMETPUYECKUX 3a]a4.

Bnaners nonatusMu npeoOpa3oBaHMs 10100Us, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonp3oBaTbes cBOMCTBaMHM MOAOOMS TNPOU3BOJIBHBIX (QUTYD,
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YMETb BBIYMCIIATH JUIMHBI M HAXOAWUTbH YIJbl y NOJ00HBIX (uryp. IIpumMensaTs cBoi-
CTBa MOJ00Us B MPAKTUYECKUX 3a7]auax. YMETb MPUBOAUTDH IPUMEPHI MOJTOOHBIX Pu-
T'yp B OKPYKarOIIEM MHUpE.

[Tosnb30BaThCA TEOpEMAaMHU O MPOU3BEIECHUN OTPE3KOB XOpZ, O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHMMATh WX TEOMETPHUYECKHA U (U3HUECKUN
CMBICJI, IPUMEHATh MX B PEIIEHUU TeOMETPHUUECKHX U ¢u3uueckux 3anad. [Ipume-
HATH CKAJIPHOE IPOU3BEICHUE BEKTOPOB JUUIS HAXO0KICHUSA JUIMH U YTJIOB.

[Tosp30BaTBCA METOAOM KOOPJAMHAT HA IUIOCKOCTH, IIPUMEHSTH €T0 B PELICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bianerp NOHATHMSMHM NPABUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPYKHOCTH Y PaIMaHHOW MEPBI YIJIa, YMETh BEIYUCIATH ILUIOIIAAb KPY-
ra v ero yacreu. [IpuMeHs T oy4YeHHbIe YMEHUs B IPAKTUYECKUX 3a1a4yax.

HaxoauTs ocu (MM LEHTPbl) CUMMETPUU (PUTYp, TPUMEHSTh JBUKEHUS IIOC-
KOCTH B IIPOCTEUIINX CIIydasiX.

[IprMEHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MO-
Jeny JUIsl 3a/1a4 PEajJbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHHUS C
IPUMEHEHUEM NOJ00UsI U TPUTOHOMETPUUECKUX (PYHKUUH (TOIb3YysCh, I'7l€ HE00XO-
JTUMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JyeKTpOoHHbIE (HU(po-
HaumeHoBaHue pa3ieioB M TeM IPO-
Ne i/ Ko]—[Tpo,m,]-[],[e HpaRanecxue Bble) OﬁpaSOBaTeJILHLIe
rpaMMbl Bcero
padoTbI padoThbI pecypcbl
[Ipocreitmne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me :Hne FGOME(}’)F I/I}‘IIIZ)CKI/IX 14 bubmmorexa LIOK
P MEP P https://m.eds00.ru/7f415e2e
BEJINYMH
bu6mmorexa [IOK
2 T 22 1
PEYTOITLHIKH https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMBbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue mno- 14 1 bubnnoreka [JOK
CTpPOCHUS https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
5 I1 7 4 1
OBTOpeHHe, 0000meHKe sHamHii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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8 KUIACC

HaumeHoBaHue pa3esioB U TeM MpPoO-

KoanuecTBo 4acoB

JjekTpoHHbIE (HUpo-

Ne i/ Ko]—[Tpo,]n,]-[],[e HpaRanecxue Bble) oﬁpasosaTe.Hmee
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl
N bubnmoreka [JOK
1 q 12 1
CTRIPEXYTOILHHKH https://m.edsoo.ru/7f417e18
Teopema daseca u Teopema 0 IPOIOPIIUO-
2 HaanHx OTpe3Kax, o, pO6HI>I€ Tpe (I:JLIII,HH- 15 1 buGnnorexa LIOK
P » TTOA peyr https://m.edso0o.ru/7f417e18
KA
ITnomans. Haxoxxnenue miomaneu tpe-
3 J:)JITHIZ[EOB I/IXM:{K(?I‘: ] OJI:IJ)IHII)IIIX I(lbI/II/Ier 14 1 bubmmorexa [JOK
T T ME https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havaga TPUrOHOMET- 10 1 bubnnoreka [JOK
puun https://m.edsoo.ru/7f417e18
VYrael B OKpy>KHOCTH. BricaHHbIe 1 O1U-
5 CaHHBIE YETLIPEXYTOIbHUKU. KacaTenpHbIe K 13 1 bubmmorexa HOK
pexyT ' . https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue okpykHOCTEH
. bubnuoteka [JOK
6 [osTopenne, obobmenne snanmii 4 ! https://m.edso0.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KITIACC

HaumeHoBaHue pa3iesioB H TeM MpPo-

KoanuecTBo 4acoB

duaexkTpoHHbIe (Ludpo-

Ne i/ KOHTpOJ‘IbHLIe HpaKanecKne Bble) 06pa3.oBaTem,m>1e
I'PaMMBbI Bcero
padoThbI padoTsI pecypchl
Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuoreka [JOK
CUHYCOB. Pemienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnmnoreka HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
Bexropet 12 1 https://m.edsoo.ru/7f41al2c
JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[1Ha
OKPY>KHOCTH H ILJIOIIAAb Kpyra. Beraucie- 8 bubmmorexa [JOK
Py . 1L Kpyra. https://m.edsoo.ru/7f41al2c
HUE TUIoIaaei
JIBUKEHUS MITOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALHS 7 5 bubnmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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rue, AkunonepHoe odmectso «M3narenberBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byryzos B.®., Kagomues C.b. u apy-
rue, AkimoHepHoe odmiectBo «M3aarenbetBo «IIpocBemienner

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. bubnunoreka pecypcoB Poccuiickoil 351eKTpPOHHON IIKOJIbI
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