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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMHU YUEeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeNt0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBII TPEYTOIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoicTBa. YacTHeie
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [[puMeHenune noqo0ust mpy peleHny NpakTUYeCKUX 3a4au.



CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnvicanHble ¥ LIEHTPaJIbHBIE YTIIbI, YTOJ MEKIY KacaTeIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU W CEKyIIMMHU. BNHcaHHbIE W ONKMCAHHBIE YETBIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [lonoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O IMPOU3BENCHHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasnmokeHue BEKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH W MpsAMbIX. MeToJ KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | paiycHas u paguaHHas
Mepa yrIja, BBIYMCICHUE UIMH Ayl OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIE
npeactaienus). [lapannensHbiii nepenoc. [loBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThbl OCBOCHHUS MTPOrpaMMbl Y4eOHOTO Kypca «I 'eoMeTpus» XapaKTepu3yoTCs:

1) naTpuoTHyecKoe BOCIMTAHHE:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATHUKOB U POCCHUMCKOM MATEMAaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKECHUH B
JIPYTUX HAayKax W MPUKIAJIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYpP TPa)KJaHCKOTO OOIIeCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHUIO JTHUYECKUX MPOOJIeM, CBS3AaHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4acTHE B PELICHUH MPAKTHUUYECKUX 3a7a4 MaTeMaTUYECKONW HAaIpaBJIECHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU JKU3HU JJIs1 YCIIEUTHON MTPO(eCCUOHATIEHON IEATeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUHN, OCOBHAHHBIM BBIOOPOM U MOCTPOCHUEM UHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOITMOHATBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/lad, PEIICHUH,
paccyXJIeHu, YMEHHUIO BUJIETh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEIPHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIIECTBA, IOHUMAaHUEM MaTeMaTUYECKON HAYKH KakK cephbl YETOBEUECKON ACSITEIHPHOCTH,



3TanoB €€ pa3BUTUA M 3HAYMMOCTH JJISl Pa3BUTHUS LIUBUIM3ALMH, OBJIAJIEHUEM SI3bIKOM MATEMaTUKA M MaT€MaTHYECKOU
KyJbTYPOU KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJEHUEM NPOCTEHIIIMMU HABBIKAMH UCCIIEA0BATEIbCKON IEATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHHE KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJIYYMS:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0POBOr0 00pa3a KU3HU
(3mopoBoe mHTaHHWE, COAJAHCHPOBAHHBIA pEXUM 3aHATHH W OTHbIXa, peryisipHas (u3nveckas aKTHBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUW JJI pelIeHHs 3a/1a4 B 00JaCTH COXPAHHOCTH OKpYXKaroulei
cpenbl, IUIAHUPOBAHUS IOCTYIIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUN I OKPYXKAKOIIEH CpeIbl, OCO3HAHUEM
r7100aJbHOTO XapaKTepa 3KOJOTUYECKUX MTPOOJIEM U IyTeH X PeLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
IPAKTHYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTUX JItoJel, IpuoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4ucie (POPMYIHPOBATH WUIEH, MOHITHUS, TUIIOTE3bl 00
00BbEKTax U ABJICHUSX, B TOM UHCIIE paHEe HEM3BECTHBIX, 0CO3HABATH A€(PUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JCHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKH M MOCIEACTBHUS,
dbopMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

Ba3oBble Jijornueckue 1eMcTBUA:



BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN MATEMATHIECKUX OOBEKTOB, TOHATUH, OTHOIIEHUN MEKITY
MOHATUSAMHU, (POPMYIUPOBATH OMpPEAEICHUS TIOHATHHA, YCTAaHABIIMBAThH CYIIECTBCHHBIM MpPHU3HAK KJIacCU(pUKAIIH,
OCHOBaHWsI /7151 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCTIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPA30BBIBATH CY)KIICHHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CTUHIUYHEIC,
YJaCTHBIC U O0IIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3U U MIPOTUBOPEYHS B (DaKTaxX, MaHHBIX, HAOTIOACHUIX H
YTBEPKICHUSIX, TIPEIaraTh KPUTSPUHN JISI BBISIBJICHHUS 3aKOHOMEPHOCTEH M MMPOTHBOPEUHH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX W WHAYKTHBHBIX YMO3aKJIIOUCHUH,
YMO3aKJIFOUCHU 110 aHAJIOTHH;

paz0bupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (TIPSIMBIE U OT MPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIHLHO
HECJIOKHBIE JTOKa3aTeIbCTBA MaTeMAaTHYEeCKHX (DaKTOB, BBICTPAMBATh apTyMEHTAIMIO, TPHUBOIWUTH IPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI;

BBIOMpATh CIIOCO0 perieHus: ydeOHoW 3amaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEICHHUS, BHIOMPATh HamOoJiee
MOAXO/ISIIINN ¢ YUETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

MCTIOJIb30BaTh BOMPOCHI KAK UCCIIEOBATEILCKAN HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOIIPOCHI, (PUKCHPYIOIINE
IPOTUBOpEYHE, MPOoOJIeMy, CaMOCTOSTENbHO YCTAHABIMBAaTh HCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM AKCIEPUMEHT, HEOOJbIIOE MUCCIEIOBAHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOSITeNIbHO  (popMyupoBaTh O0O0O0OIIEHUS W BBIBOJABI [0 pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMI];

IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAaKXKE BBIIBUTATh MPEAINOJIOKEHHUSI O €r0 pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBIABJIATH HCAOCTATOYHOCTh U M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMLIX AJI1 pEIICHUS 3ada4K;



BBEIOMPATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIMIO PA3THYHBIX BUAOB B (HOpM
MIPE/ICTABIICHHUSI,;

BBEIOWpATH (OpMY TpecTaBlIeHNs MHGOPMAIMK U WLTIOCTPUPOBATh PElIaeMble 3aa4l CXeMaMH, TuarpaMMamH,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBATh HAIEKHOCTh HWHPOPMAIIMM IO KPUTEPUSAM, MPEJIOKCHHBIM YYUTEIeM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂue HeﬁCTBHH!

BOCIPUHUMATh U (HOPMYIHPOBATh CYXKIAECHHUS B COOTBETCTBUHU C YCIOBUSIMHU U LEISIMH OOLIEHMS, SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NMMCbMEHHBIX TEKCTAX, 1aBaTh MTOSICHEHUS IO X0y PEIICHHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YJIbTAT;

B X0Jle OOCYXJEHHMsS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMbI, pElIaeMOM 3aJaud,
BBICKA3bIBaTh WJEH, HALEJICHHbIE HAa TOHMCK PEIICHHS, COMOCTABISATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JAHaliora, OOHapyXUBaTh pa3iMyMe€ U CXOJCTBO MO3MIMH, B KOPpEeKTHOM (opme (HopMynHpoBaTh
Pa3HOIJIACHSI, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIIECHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIEA0BAHMS, MPOEKTa, CAaMOCTOSTENbHO BHIOUPATH
dbopmaT BBICTYIUICHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIMU U OCOOCHHOCTEHN ayIuTOPUU;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOW W HMHAWBUAYalIbHOW pabOThl MpH pEeUIeHUH Y4eOHBIX
MaTeMaTUYECKHX 3a/1a4;

IPUHUMATB 11eJIb COBMECTHOM 1A TEIbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM paboThl, pacpeessaTh BUIbI
paboT, ToroBapuBaThCs, 00CYX JIATh MPOIECC U PE3YIbTAT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNNOBBIX (opmax padoThl (00CyXaeHHs, OOMEH MHEHUSMHU, MO3TOBBIE IUTYPMbI U JIpyrue),
BBITNIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOM JEHCTBHUS C JIPYTMMH UYJI€HAMH KOMaH]bl, OLICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT O KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:



e CaMOCTOSITEIBHO COCTaBIATH IUIAH, AJITOPUTM pEUICHHS 3aJaud (WM €ro 4acTh), BBIOMPATh CIOCOO pEelIeHHs C
y4€TOM HMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BapHUaHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMM CAMOIPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEeLICHUS MATEMAaTHYECKON 3a/1auu;

e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENBbCTB, HAWJIEHHBIX OIIHOOK, BBIIBIEHHBIX TPYJIHOCTEMH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOM II€JIM U YCJIOBHSIM, OOBSCHITH NPUYHUHBI
JOCTUKEHUS UM HEIOCTHXKEHUS LIEJIH, HAXOAUTh OINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjaacce 00y4yaroIIUIiCs MOMYUYUT CIAETYIONINE NPEIMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh W3y4eHHBIE T€OMETpPUYECKHE (DUTYpBI, ONPEIENSITh WX B3aUMHOE paCIOJIOKEHUE, H300pakaTh
reOMETpUYECKHE (PUTYPBI, BHIMOIHATH YEPTEKHU M0 YCIOBHIO 3a/1a4u. 3MepsITh TMHEWHbIE U YIJIOBbIE BEIMUUHBI. Pemars
3a71a4M Ha BBIYKMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX W YIJIOBBIX BEJIUYMH NPEIMETOB B peajbHOW KHU3HM, Pa3MEpPOB MPHUPOIHBIX
00beKTOB. Paznuuarh pazmMepbl 3TUX OOBEKTOB IO MOPSAIKY BETUUYHHBI.

CTpouTh 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsl MpU3HAKAMHU PABEHCTBA TPEYTOJBbHUKOB, HCIIOJIb30BATh NPU3HAKK U CBOMCTBA PAaBHOOEAPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOAUTE TOTMYECKUE PACCYKICHUSA C UCITOIB30BAHUEM I€OMETPUYECKUX TEOPEM.

[lonp30BaThCAd NPU3HAKAMHM PABEHCTBA NPSMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIWAaHbI, MPOBEAEHHON K
TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Omnpenenste NapaieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3zyeT ¢ HUMHU cekymas. OnpeneisTs
NIapaJuIeIbBHOCTD MPSIMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJHOM IIPSAMOM 10 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KiieTyaTon Oymare.



[TpoBOANTH BBIYMCICHUS U HAXOAWUTH YHUCIOBbIE M OYKBEHHBIE 3HAYCHHUS YIJIOB B T€OMETPUUYECKUX 3a7adax C
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYT'OJBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPH MEPECEUCHUN
JBYX IIapaJUIEIIbHBIX IPSAMBIX CEKyIIEH. PemarTs npakTHYecKue 3a1a4yi Ha HaxX0KJICHUE YTII0B.

Brnanets mMOHSATHEM TE€OMETPUYECKOrO0 MECTa TOYEK. YMETh OMNpEeNeNsiTh OUCCEeKTpUCY yria U CepeAUHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

@opMyIMPOBATH ONPEAEIIEHUS OKPYKHOCTH U KPYyTa, XOPJbl U JUAMETPa OKPYKHOCTH, ITOJIb30BATHCSA UX CBOMCTBAMM.
YMeTh NpUMEHSTh 3TH CBOMCTBA MPU PEIICHUU 3a7a4.

Brnaseth NOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€ 1IeHTp. [Tonb30BaThcs pakTamu
0 TOM, 4YTO OMCCEKTPHUCHI YIIOB TPEYTOJbHUKA NIEPECEKAIOTCS B OAHOM TOUYKE, U O TOM, UTO CEPEAMHHbIE IEPIIEHIUKY JISPbI
K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCs B OJJHOU TOYKE.

Bianets moHATHEM KacaTeIbHOM K OKPY’KHOCTH, TOJIB30BATHCS TEOPEMOM O MEPHEHAUKYIAPHOCTH KAaCATEIbHOU U
panuyca, IpOBEAEHHOTO K TOUKE KACAHUS.

Ilonp30BaThCA MPOCTEHUIIMMHU F'€OMETPUYECKUMU HEPABEHCTBAMH, TIOHUMATh UX IPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUS € IIOMOLIBIO LIMPKYJIA U JIMHEHKH.

K konIty oOydeHus B 8 kiacce 00y4yaromIUiics MOTYYUT CIASAYIOUIME MPEIMETHBIC PE3YIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, MOJb30BAThCA MX CBOMCTBAMH IIPU PELICHUU
F€OMETPUYECKUX 3a4a4.

[TprMeHsTh CBOMCTBA TOUKH IepeceueHUs MeuaH TPEYrojbHUKa (IIEHTpa Macc) B PELICHUH 33/1a4.

Brnagete mnoHATHEM CpeOHEW JMHUMA TPEYrOJIbHMKA W Tpalelud, IPUMEHATh HMX CBOWCTBA NPU PELICHHUH
reoMeTpudeckux 3aaad. [lons3zoBarecsa Teopemoit daneca U TEOPEMON O MPOMOPIUOHATBHBIX OTPE3KaAX, IPUMEHSATh UX IS
pELIEHUS IPAKTUYECKUX 3aa4.

[TpuMeHsTh pU3HAKK OI00US TPEYTOJIBHUKOB B PEIICHUH F€OMETPUUECKUX 3a7au.

[Tonp3oBaThess Teopemoit [ludaropa st pemieHHs TEOMETPUUECKMX ¢ MpakTHdeckuxX 3amad. CTpouTh
MaTeMaTHYECKYI0 MOJIENIb B NPAKTHYECKUX 3a7a4daxX, CaMOCTOSATENIBHO AENaThb YEPTEX U HAXOAUTH COOTBETCTBYIOILME
JUTUHBI.

Bianerp NMOHATUSAMH CHHYCA, KOCHHYCa M TAHI€HCA OCTPOro yrila MPsSMOYTOJBHOrO TpeyrojibHHuKa. [lonb3oBarses
STUMH IMOHATUAMH IS PELIEHUS MPAKTUYECKUX 3a7a4.



BeraucisaTs (pa3nuaHBIMU CITOCOOAMM) TUIONIAAb TPEYTOIbHUKA U TIJIOMIAIH MHOTOYTOJIBHBIX PUTYp (TIOJIB3YSCH, T
HEO0OXO0MMO, KaITbKYIATOpOM). [[pUMEHSTh TOJTydeHHbIE YMEHHS B IPAKTUYCCKUX 3aavax.

BraneTs MOHATHSAMY BIIMCAHHOTO M IIEHTPAIBHOTO yTJjia, UCIOJIH30BATh TEOPEMBI O BIHCAHHBIX YTJIaX, yriaX MEXIy
XOpJiaMU (CEKYIIMMH) U yTJIe MEXKy KacaTeJIbHOM M XOPA0U MPHU PEIICHUH FEOMETPUICCKUX 3a/1a4.

Bnanerp MOHSITHEM OMMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHITh CBOMCTBA ONMCAHHOTO YETBIPEXYTOJbHUKA IIPH
pEIIeHNH 3a1a9.

[IpuMeHsATh MOTydeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE MOJEIH IS 3a/1ad peaabHOW KM3HU U
MPOBOJIUTH COOTBETCTBYIONINE BBIYMCIICHUS C NMPUMEHEHUEM IOJ00MS W TPUTOHOMETPHUH (IIOJB3YSCh, II€ HEOOXO0IUMO,
KaJIbKYJATOPOM).

K konity oOydeHus B 9 kiaacce 00y4JaroIIMICs MOIYYUT CIASTYIONINE MPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX I[IOMOIIBIO Pa3JIMYHBIC AJICMEHTHI
MPSIMOYTOJIEHOTO TPEYTOJIbHUKA («PEIICHUE MPSMOYTOJBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KaIBKYJIATOPA)
JUTUHBI ¥ YTJIBI JIJ1s1 HETaOJUYHBIX 3HAUCHUH.

[Tons3oBaThes (opMynamMu TIPUBEICHHS W OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKISCTBOM [IJII HAXOXKJICHHS
COOTHOIICHUH MEXTy TPUTOHOMETPUICCKUMHU BEIMIYNHAMMU.

Hcronp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB JIJISI HaXOXKJICHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («peIIeHre
TPEYTOJILHUKOBY ), TPUMEHSThH UX MPHU PEIICHUHA TEOMETPUUECKHX 3a]1a4.

Brnaners moHsATHSAMH TpeoOpa3oBaHUS TOJ00HS, COOTBETCTBEHHBIX 3JIEMEHTOB MOM00HBIX (uryp. Ilomp3oBarhbcs
CBOMCTBaMH MOI00US MPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIIATH JJIMHBI M HAXOJIUTh YTkl Y TOA00HBIX (uryp. [IpumensaTs
CBOMCTBA MMOA00MS B MPAKTUYECKHUX 33J1adaX. Y METh MPUBOAUTH MPUMEPHI MMOJOOHBIX (PUTYp B OKpYKAIOIIIEM MHUPE.

[Tombp30BaThCA TEOpEMaMU O TMPOU3BEICHUHM OTPE3KOB XOpZ, O TMPOU3BEACHUM OTPE3KOB CEKYIIHX, O KBaApaTe
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, TMOHUMATh WX TCOMETPHUYCCKUNW W (DU3MUECKUN CMBICH, NMPUMEHSATh WX B PEIICHUH
TEOMETPUUYECKHUX U HU3NUecKuX 3a1a4. [[puMeHsITh CKaIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tob30BaTHCS METOJIOM KOOPAMHAT HA TJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH I€OMETPUYECKHX M MPAKTHUYCCKHUX
3ajad4.



Biagers NOHATHAMY NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JUIMHBI JYyTH OKPYKHOCTH U PaJIHAHHOU
MEpBI yIJia, YMETh BBIYUCIATH IUIOIIAAb KPYTra U €ro yacTe. [I[puMeHaTs nojrydeHHble yMEHUS B IPAKTUYECKUX 3aa4ax.
HaxoauTs ocu (WM HEHTPBl) CUMMETPUH PUTYP, TIPUMEHATDH JBUKEHHS MIIOCKOCTH B IPOCTEHININX CITydasx.
IIprMeEHATH MONy4EHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE MOJECIN I 3a1a4 PEealbHOU KU3HU U
IPOBOJUTH COOTBETCTBYIOLME BBIYMCIIEHUSI C IPUMEHEHUEM OO0 U TPUTOHOMETPUUECKUX (PYHKIMH (MOIB3YsICh, TIE
HEOOXOMMO, KaJIbKyJIATOPOM).
TEMATUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB u TeM ugposbie
Ne n/m P Konrpoabupie | IIpakruyeckue (uicpp )
NPOrpamMMmbl Bcero o0pa3oBareJibHbIE
padoThbI padoTsl
pecypchl
[Ipocreiime reomerpuueckue GUrypsl u
UX CBOMCTBA. MI3MepeHne reomeTpuiecKkux b
BEJIMYUH U
TpeyronsHUKN b
[TapannenbHble psiMbIE, CyMMa YITIOB 5
TpPEYroJIbHUKA
OxpyxHOCTb U Kpyr. [ eomeTpuueckue 5
IIOCTPOEHUS
[ToBrOopenue, 06001IeHIE 3HAHUMA b
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




8 KUIIACC

KosuvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesoB U TeM (uudgposbie)
Ne o/m Konrtpoasnbie | IlpakTudeckue
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThbI padoTsbI pecype
YeThIpEXyroibHUKI b
Teopema daneca u Teopema o
MIPOIMOPLIMOHAIBHBIX OTPE3Kax, MOA00HbBIE b
TPEyroJbHUKHU u
ITmomans. Haxoxnenue miomangei
TPEYTOJIbHUKOB M MHOTOYTOJIBHBIX (QUTYD. b
[Tnomanu nogoOHbIX GuUryp u
Teopema Iludaropa u Hauana 5
TPUTOHOMETPUU
VYI7el B OKpYKHOCTH. BriicanHbie U
ONMCAHHBIE YETHIPEXYTOJIbHUKH. E
KacarenpHbie k okpyxHOCcTH. Kacanue 0
OKPYKHOCTEHN ~
[ToBrOopenue, 06001IeHE 3HAHUH b

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3nesioB H TeM (uu¢poBbie)
Ne n/m Konrpoabupie | IIpakruyeckue
NMPOrpamMMbl Bcero o0pa3oBare/jibHbIe
padoThbI padoTsbI pecypesI
Tpuronomerpus. Teopembl KOCUHYCOB U 5
CHUHYCOB. Pelienne TpeyrojbHUKOB
[IpeoOpazoBanue mogoousi.
Mertpuyeckre COOTHOILIEHHUS B b
OKPYXHOCTH u
BekTopsl b
JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH b
[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA
OKPYXHOCTH M IUIOUIa/Ib KpyTa. b
Brruncnenue nomanei 51
JIBUKEHUS TJIOCKOCTH b
[ToBrOpenue, o6o0IIeHHE, 5

CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O ITPOLHECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYHEHUKA




* ['eomerpus, 9 kimacc/ Mepansak A.I., [Tononckuit B.b., Axup M.C.; noxa penakiueit [logonsckoro B.E., O61mectBo ¢
OorpaHUYCHHON 0TBeTCTBeHHOCTHIO M3narenbckuii neHTp « BEHTAHA-I'PA®y; AkuinonepHoe o61iecTBo «3mareascTBo
«ITpocBenieHne»

* Maremaruka. ['eomeTpusi: 7 - 9-e kiaccol: 0a30BbIM YpoBEHb: yueOHUK; 14-¢ u3nanue, nepepaborannoe, 7-9 kinacc/ ATaHacsiH

JI.C., byty3oB B.®., KagomiieB C.b. u ap., Akimonepuoe obmectBo «M3narensctBo «lIpocseienne»

METOJIUYECKUE MATEPUAJIBI 1JIS1 YUUTEJISL

I'eomeTpus : 9 knacc : Meroauueckoe nocooue / E.B. bytiko, A.I. Mepsnsk, B.b. ITononckuii, M.C. Sxup. — M. : Benrana-
I'pad, 2018.

I'eomeTpusi. Metonuueckue pekomeHaanuu. 8 kiacce : yueo. [locobue mist oomeodpazosar. [JI. C. Aranacsn, B. @. byry3os,

1O. A. I'na3koB u ap.]. —M. : IIpocBemienue, 2015.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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