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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss kKak OJAMH M3 OCHOBHBIX pa3/IeNIOB IIKOJHLHOM MaTeMaTHKH,
MMEIOILIUI CBOEH IIENIbI0 00ECTIEUYUTh M3yUYeHUE CBOWCTB U pa3MepoB GuUryp, ux
OTHOLIEHWH M B3aMMHOE pACIOJOKEHHE, OINHPAETCd Ha  JIOTMYECKYIO,
JIOKa3aTeIbHYIO JIMHUIO. [[eHHOCTh M3y4YeHUsi Te€OMETpUM Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNCS YUYUTCS MPOBOAUTD
JI0Ka3aTeNIbHbIE PACCYKJICHUSI, CTPOUTD JIOTHYECKUE YMO3AKIIOUEHUS, I0Ka3bIBaTh
UCTUHHBIC YTBEPKIACHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCcyX IeHus «OT TPOTUBHOTO», OTJIMYATh CBOHCTBA OT IPU3HAKOB,
dbopmMyIUpoBaTH OOpPATHBIE YTBEPKIACHUS.

BTopoii 1enp0 M3y4yeHHs] TEOMETPHUM SBIIAETCS HUCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUH KaK MaTeMaTUYECKUX, TaK W MPAKTHUYECKUX 3aJ1ad,
BCTPEYAIONINXCS B peanbHOM sku3HU. OOydyaromuics JTOJDKEH Hay4YUThCs
ONPENICNIUTh T€OMETPUUYECKYI0 (UTypy, OMHUCATh CIOBAMM JIaHHBIM UYEPTEXK WIH
PUCYHOK, HAWTH TJIONIAb 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JJIUHY
OTNITOBOJIOKOHHOTO KabOeysi uiau TpeOyemble pa3Mmephbl Tapaka s aBTOMOOWJIS.
OTOMYy COOTBETCTBYET BTOpasi, BBIUMCIUTENIbHAS JIMHUS B U3YYCHUU T€OMETPHUHU.
[Ipu pemieHun 3amad MPAKTUYECKOTO XapakTepa OOYYaIOIIMICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETTM  peajbHBIX JKU3HEHHBIX CHUTyalldd, MPOBOJUTH
BBIYUCJICHUS U OLICHUBATh aJIEKBATHOCTD MOJYUYEHHOTO pe3yJibTaTa.

KpaitHe BaxHO MOMYEPKUBATH CBSI3U TEOMETPUM C APYTUMU Y4EOHBIMU
peIMeTaMH, MOTUBUPOBATH UCIOJIb30BATh OMPECICHUS] TeOMETPUUECKUX (uUryp
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE IMOJYyYEHHBIX YMEHUU B (PU3MKE U
TEXHUKE. JTU CBS3M Hambosee SpKO BUIHBI B TeMax «Bektopsi»,
«Tpuronomerpuueckue cooTHoleHus», «Merong koopauHat» u «Teopema
[Tudaropar.

VYuebnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIMIUE OCHOBHBIC DPAa3eiibl
comepxkanusi: «l'eomeTpuueckue QUTYpl U WX CBOHCTBa», «M3mepenue
T€OMETPUYECKUX  BEIHYUHY», «JleKapTOBBI KOOpAWHATHI Ha  IUIOCKOCTHY,
«Bekropsy, «/IBrkenus miuockocTy, «lIpeodpazoBanust mogoous».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcsi 102 yaca: B 7 kiacce
— 34 gaca (1 gac B Hegeno), B 8 kiracce — 34 yaca (1 gac B Henemo), B 9 kiracce — 34
yaca (1 gac B Hegento).



COILEPKXAHUE OBYYEHUSA

7 KIIACC

HavansHable noHssTHs reometpun. Todka, npsiMasi, OTpe30K, JIyd. Yroi. Buabl
yriioB. BeprukanbHele W cMmexHble yribl. buccektpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapayienbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOHCTBA OCEBOW CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYKAOLEM MHPE.

OCHOBHBIE TOCTPOEHUS € IOMOLIBIO [IUPKYJIS ¥ JIMHENKH. TpeyrojIbHUK.
Bricota, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOenpeHHBIE W PAaBHOCTOPOHHUM  TpeyroiabHuUkH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa 1 MPU3HAKKU paBHOOEIPEHHOI O TpeyrojibHuKa. [I[pu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoliCcTBa U MPU3HAKU MapajuieIbHbIX OPAMbIX. CyMMa yIiioB TPEYTrOJIbHUKA.
Breninue yribel TpeyronbHuUKa.

[IpssmoyrosibHbI  TpeyrojbHUK. (CBONCTBO MEIHWAHBI MPSAMOYTOJBHOTO
TPEYrOJIbHUKA, IPOBEAEHHOMN K TMIIOTEHY3¢e. [[pu3Haku paBeHCTBA IPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB. [IpsMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, Teopema O OousbllieM Yyriie U OONbIIEH CTOPOHE TPEYroibHUKA.
IlepneHaAUKyISIp U HAKJIIOHHAS.

I'eomerpuueckoe mecTto TOUeK. buccekrtpuca yrima W CEepeaUHHBIN
NEPHEHINKYJIISAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb U Kpyr, XOpJa U JuaMeTp, HuX CBOMCTBAa. B3anmHoe
PaCIIOJNIOKEHUE OKPYKHOCTU M npsMon. KacartenbHas M cekymas K OKPYKHOCTH.
Okpy>XHOCTb, BHOHCaHHass B yroj. BmnucaHHas W ONHCAaHHAs OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YeteipéxyronbHuku. IlapauienorpaMm, ero npu3Haku U cBoicra. HacTHble
cllyyau NapajijiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoicTBa. Tpamenus, paBHOOOKass Tpameuus, €€ CBOWCTBA W MPU3HAKH.
IIpssmoyrosibHas Tpanenus.



Meton ynBoeHnust menuansbl. LlenTpansHas cummerpus. Teopema Paneca u
TeopeMa O MPONOPIIMOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp macc TpeyrojabHuKa.
[Tonqobue TpeyronpbHUKOB, Ko3hduueHT mnoaodus. I[lpusHaku mnomoOus

TpeyroiabHUKOB. [IpuMeHeHne mo1o0ust IpHU peleHnH MPAKTUUECKUX 3a/ad.

CpoiicTBa miomaneii reomerpuueckux ¢uryp. Dopmynsl i IUIOHIAIU
TpeyrojbHUKa, NapaieaorpamMma, pomba u Tpameuuu. OTHOIIEHUE IUIOIAEH
no1I00HBIX (uryp.

Beluucnenue miomaneil TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOrO yria IpsSMOYTOJbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUTOHOMETpUYECKUE (PYHKIMH
yrioB B 30, 45 u 60°.

BnucanHbie 1 HEHTpAIbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHON U XOp0il. Y TJIbl
MEXIy XOpJlaMd M CEKyIIMMH. BriucaHHble M ONHMCAHHBIE YETHIPEXYTOJIbHHUKHU.
B3anMHoe pacmosnokeHue OByX OkpyxkHocTed. Kacanme okpykHocrtei. OO6rmiue
KacaTeJIbHBIE K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TanreHnc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIeCTBO. DOpMYyIIbl MpUBEACHUS.

Pemenune tpeyronpHnkoB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. Pemenne
MPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeoOpazoBanme mompoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMma o mpou3BeIEHUN OTPE3KOB XOP/1, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIINX, TEOpEeMa O KBaJipaTe KacaTeIbHOM.

Bektop, anuHa  (MOAyNb)  BEKTOpA,  COHAINPABJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalMd HajJ BekTopamu. PaznokeHue BekTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MNpPOW3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKJICHHS JIUH U YTJIOB.



JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS NIPSMOU U OKPY’KHOCTH B
KOOpAMHATAX, MEPECEUCHUE OKPYKHOCTEM M NPAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKU. J{7TMHA OKpYKHOCTH. [ 'pagycHast u paguaHHast
Mepa yriia, BBIUHCICHHE JIMH AYr OKpyXHOcTed. [lnmomans Kpyra, cekropa,
CErMEHTA.

JIBMKEHUS TUIOCKOCTH W BHYTPEHHHE CHUMMETPUU (QUTYp (dJIEMEHTapHBIC
npeactasienus ). [Tapannensubrit nepenoc. [loBopor.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30BAHUA
JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHUS MIporpaMMmbl y4yeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTpuoTHYECKOEe BOCITUTAHME:
IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M  HACTOSALIEMY POCCHMCKOU

MaTeMaTUKH, [IEHHOCTHbIM OTHOILIEHUEM K JOCTHXKEHUSM  POCCHUUCKUX
MAaTEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO STUX
JOCTHKCHHM B JPYrUX HaykKax W NPHKIAIHBIX cdepax; 2) rpaskaaHckoe W
AYXOBHO-HPABCTBEHHOE  BOCIHTAHME: TOTOBHOCTBIO K  BBIINOJHEHUIO
00s3aHHOCTEW TpakAaHMHA W peaju3allid €ero ImpaB, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHIA,
poIeAyp TPaXKIaHCKOTO 00IIecTBa (HapuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYXXIEHUI0 ATUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHUEM
JTOCTUKEHUN HayKH, OCO3HAHUEM BaKHOCTH

MOpPaJIbHO-3THUECKUX MTPUHIIMIIOB B JACSITEIBHOCTH yUEHOTO; 3)

TPY/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PCEIICHUM MPAKTUYECKUX 3ajad
MAaTE€MaTH4YE€CKOM HaIMPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUU BCEH KU3HU ISl YCHENIHON mNpodeccruoHaIbHOM
NESTETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX yMEHHWH, OCO3HAHHBIM BBHIOOPOM H
MMOCTPOEHNUEM WHIMBHIYATHHOU TPACKTOPUHU 00pa30BaHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX WHTEPECOB U OOMIECTBEHHBIX MOTPEOHOCTEH; 4) IcTeTHYecKoe

BOCIIMTAaHHE:



CIOCOOHOCTBIO K 3MOIMOHATBHOMY M  3CTETUYECKOMY BOCIIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PELICHUM, pPacCyKICHHH, YMEHHUIO BUICThH
MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH B WCKYCCTBE; O) IEHHOCTH HAYYHOIO
MO3HAHMA:

OpHEHTallUEeld B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEIOBEKA, MIPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MAaTEMaTHYECKOW HAyKd Kak c¢epbl UeIOBEYECKOM
NEATEIIBHOCTH, JTAlOB €€ Pa3BUTUSA W 3HAYMMOCTHU U1l Pa3BUTHUS LIMBWIA3ALNU,
OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKNA M MaTEMaTUYECKON KyJIbTYpOH KakK CpEICTBOM
NO3HAHUS MHpA, OBJIAJCHHUEM MPOCTEHIIMMHU HAaBBIKAMH HCCIIENOBATEIbCKOU
NEeATEIIbHOCTH;

6) pu3uueckoe BocnuTanue, popMupoBaHHE KYJIbTYPhI 310POBbS H
IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

TOTOBHOCTBIO TPUMEHATh MAaTEMaTUYeCKUE 3HaHUS B HMHTEPECax CBOETO
3I0pOBbsS, BEACHHUS  370pOBOTO  oOpaza  Ku3HM  (3I0pOBO€  MUTAHUE,
cOQTaHCHPOBAHHBIM PEXUM 3aHATHH © OTAbIXa, pEryJsapHas (usndeckas
AKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA PeJICKCUU, TPU3ZHAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOIo e MpaBa APYroro 4ejoBeka; /)

JIKOJIOTHYECKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHNE MATEMaTUUECKUX 3HAHUM JJIs1 PEIICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH CPeJibl, MJIAHUPOBAHUS MOCTYITKOB U OLICHKH

UX BO3MOXHBIX MMOCJIEACTBUH JJIsl OKPY>KAIOIIEH Cpeibl, 0CO3HAHUEM TI100aIHbHOTO
XapaKTepa dKOJOTUUECKUX TPOOIIEM H IyTEH UX PEIICHUS;

8) amanTanusi K H3MEHSIOMMMCS YCJIOBUSM CONMAILHOI ¥ MPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHUSIX HEOMPENCIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO NESTEIIbHOCTh, B TOM YUCIIEe
YMEHHUE YUYUTHCA Yy APYTHX JIIOJeH, MPHOOpPETaTh B COBMECTHOM NEATEITLHOCTH
HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIMM M3 OIBITA JAPYTHX; HEOOXOAUMOCTHIO B
(GbOpMHpPOBAaHNN HOBBIX 3HAHWH, B TOM 4YHUCJIC (OPMYIHPOBATH WJCH, TOHSITHSI,
TUTNIOTE3bI 00 00OBEKTAX U SBJICHHSIX, B TOM YHCJIE paHEEe HEM3BECTHBIX, OCO3HABATH
neuInuThl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE pa3BUTHE, CIIOCOOHOCTHIO OCO3HABATh

CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATD



CTPECCOBYIO CHUTYyallMI0 KakK BbI3OB, TPEOYIOIUNA KOHTPMEP, KOPPEKTHPOBAThH

MPUHUMAEMbIE pEIIeHUs U JeHCTBUs, (HOPMYIUPOBATh W OLEHUBATH PUCKU H

MOCIIEACTBHUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3naBaTe/ibHBbIE YHHBEPCAJbHBIE YUueOHbIe AeiicTBUsI ba3oBbie

Jornyeckue AeMcTBHUSA:

BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMATHYECKHUX
OOBEKTOB, MOHATHHA, OTHOIICHHH MEXIy MOHATUAMH, (POPMYIUPOBATH
ONPENEIICHUS]  IOHATHM, YCTAHABIMBATH  CYIIECTBEHHBIA  NPHU3HAK
KJacCU(PHUKAlMU, OCHOBaHUS Il OOOOILEHUS M CPaBHEHUS, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3A;

BOCIIPUHUMATh,  (QOpMyJIHpOBaTH M  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAMUTENIbHbIE WU OTpULATEIbHBbIC, €AUHUYHBIEC, YacTHbIE W OOUIHE,
YCIJIOBHBIE;

BBISIBJISITD MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IIPOTUBOPEUHS
B (aKTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSIX, IpeiaraTb KpUTEpUu
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

Je’aTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEIYKTHBHBIX H
UHIYKTUBHBIX YMO3AKIIOUYECHUHN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeIbCcTBA MATEMATHUYECKUX YTBEPKICHUU (MPAMbBIE U OT

IIPOTUBHOI'0), MPOBOJIUTH CAMOCTOSITEIbBHO HECJIOXKHBIE [OKa3aTelIbCTBA

MaTEeMaTUYECKUX (bakToB, BBICTPAUBATh apryMeHTaIuIo,
OPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE

paccyXIeHus;

BbIOMpATh Croco0 pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO

BapHaHTOB pelIeHHs, BbHIOMpaTh HauOoyiee TMOAXOAAIUN C Yy4ETOM

CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBare/ibCKMe J1eCTBUA.

HCIIOJB30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUS,
bopMynMpoBaTh BOIPOCH, (UKCUPYIOLIUME NPOTUBOpeUne, mpodiemy,
CaMOCTOSTENIbHO YCTaHABJIMBAaTh HMCKOMOE M JaHHOe, (OpMHPOBATH
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO0, MHEHHUE;



MPOBOJUTh TIO0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHNE IO YCTAHOBICHHIO 0COOEHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOiA;
CaMOCTOSTEIIEHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJBI MO pe3yJibTaTaM
HPOBEIEHHOIO HAOJIIOJICHHS, WCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTD
MOJTyYCHHBIX PE3yJIbTaTOB, BEIBOJIOB i 000OIICHUH;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IPOIECCa, a TAKXKE BBIJIBHTaTh
HPEOIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCJIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIUU, JAHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HMHTEPIIPETUPOBATH
WH()OPMAITHIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABICHHUSI,

BbIOMpaTh GopMy TMpEACTaBICHUS HMHPOPMAMM U UIUTIOCTPUPOBATH
pemiaemMbie 3a7add  CXeMaMH, JuarpaMMmamMu, HWHOW Trpapukod u uXx
KOMOMHAIIMSIMU;

OIICHWBATh HAA&HKHOCTh HMHPOPMAIUHA IO KPUTEPHSAM, MPEATIOKCHHBIM
YUHTEIIEM WA CPOPMYITHPOBAHHBIM CAMOCTOSITEIFHO. KOMMyHUKaTHUBHBIE
yHHBepcajbHbIe YuyeOHble 1eliCTBUA:

BOCIIPUHUMATH U (hOPMYIUPOBATH CY>KJICHUSI B COOTBETCTBUH C YCIOBUSIMU
1 T[eIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX M MHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS IO XOAY PEIICHUS
3a/1auyv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B X0J1e 00CYXIeHHsI 3a7aBaTh BOMIPOCHI 1O CYIIECTBY O00CYK/1aeMOU TEMBI,
MpoOJIEMBI, perraeMoi 3a7a4u, BHICKA3bIBAaTh WU, HAIICJICHHBIC HA MOUCK
PEIICHUS, COTIOCTABIIATH CBOM CYXKJICHHSI C CY>KICHHSIMU IPYTHUX Y4aCTHUKOB
nyajnora, OOHapy>KUBaTh pas3liMuvMe U CXOACTBO MO3UIIMKM, B KOPPEKTHOM
dbopme hopmMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABISTH PE3YIbTAThI PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIICT0BAHMSI,
MIPOEKTA, CAMOCTOSTEIHLHO BBIOMPaTh (hOpMAT BHICTYIUICHHS C YUETOM 3a1a4
MIPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW Y MUHIUBUIyaIbHON
pabOTHI IPH PEIICHUH YIYCOHBIX MATEMATUYCCKUX 3a71aY;

MPUHUMATH 11€7Thb COBMECTHOM JESITEIIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO

COBMECTHON paboThl, pacnpenensTb BUIbl padOT, JOroBapUBaTHCA,



o0CyXIaTh MPOIECC U pe3yiabTaT paboThl, 0000MAaTh MHEHUS HECKOJIBKHIX
JIIOACH;

« y4JacTBOBaTh B TPYyNmHoBbIX ¢opmax pabdoTel (0OCyXkAcHUSA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBUS C JAPYTUMHU YICHAMH KOMAaHJBI,
OIICHWBATh KAadeCTBO CBOETO BKJaJa B OOIMMIA MPOAYKT MO KPUTEPHUSIM,
chOpMYyTUPOBAaHHBIM YYaCTHUKAMH B3awMoJeWcTBHs. PeryiasiTuBHbIE
yHHBepcajibHble yueOHble AelicTBusi CaMoOpranu3amnus:

+  CaMOCTOSITEIBHO COCTAaBJIATH TUIAH, aJITOPUTM pEIICHUS 3amaadd (WA €ro
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHPOBATh
BapuUaHTHl penieHnid ¢ y4€roM HoBoW wuHpopmaiuu. CaMOKOHTPOJIb,
IMOIMOHAJILHbIH HHTEJLJIEKT:

BIIQJETh CITIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibTaTa
pelieHnss MaTeMaTHUeCKOM 3a/1auu;

«  MPEIBUACTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PEIICHUH 3a/1a4H,
BHOCHUTh KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HalJIEHHBIX OIMOOK, BEIIBJICHHBIX TPYIHOCTEH;

 OIICHUBATHh COOTBETCTBHE pe3yJbTaTa JCATCIBHOCTH MOCTABICHHON IETH H
YCIIOBHUSIM, OOBSCHSTh NMPUUYUHBI JOCTHXKCHHUS WIIM HEAOCTHIKCHUS IICIIH,

HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI
K konmy oOydenus B 7 kJjacce oOydYaromMiiCs TMOJYYUT CICAYIOIINE

IIPEIMETHBIE PE3YJIHTATHI:

Pacro3naBaTh M3ydeHHBIE TEOMETpUYECKHE (UTYPBI, ONPEACISITh HUX
B3aMMHOE PACIIOJIOKEHUE, H300paxkaTh TEOMETpPUYECKHUE (GUTYPHI, BBITIOIHSTH
YEPTEXKU M0 YCIOBHUIO 3a1a4u. I3MepATh TMHENHBIE U YIJIOBBIE BEJIMYMHBI. Pemare
3aJ1a4y Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb TpyOyr0 OIIGHKY JHMHEHHBIX M YIJOBBIX BEIUYHH MPEIMETOB B
peanbHOM KU3HU, PAa3MEPOB MPUPOIHBIX OOBEKTOB. PazmmuaTh pasmepbl 3THUX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpOI/ITB YEPTEIKHU K TCOMCTPHUUCCKUM 3a/iavdaM.



[Tomp30oBaTbCs NOpPU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHHUKOB MTPH PEIICHUH 33]1a4.

[IpoBoaHTE JIOrMYECKUE PACCYKACHUS C HUCIOJB30BAHUEM I'€OMETPUUYECKUX
TEOpEM.

[Tomp30BaThCs NpPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWMCTBOM MEAMAaHbI, TPOBEIEHHOMN K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELIEHUH T'€OMETPUYECKUX 3a/1a4.

Onpenensars mapauieNbHOCTh MPSAMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMHU ceKyas. Onpenensars napayuiebHOCTh NPSIMBIX C TIOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IIPSMOU 0 TOUYEK APYTrOu MPSIMOM.

Pemiats 3aaun Ha KieTyaTtoi Oymare.

[IpoBOIUTH BBIUUCIICHUS M HAXOIUTh YHCIIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B I'€OMETPUYECKUX 3aJayax C HUCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpU IEPECEUYCHUU JBYX
MApAJUICIBHBIX MPSIMBIX CEKyller. PemaTre npaktuiyeckue 3agauyrd Ha HAXOXKICHUE
YTJIOB.

Bnagetp noHsTHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPEHCIATH
OMCCEKTPUCY YIJIa U CEPEIUHHBIN MEPIEHANKYIISIP K OTPE3KY KaK r€OMETPUUECKHE
MECTa TOYEK.

DopMynupOBaTh OMPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W JIHAMETpa
OKPYHOCTH, MTOJIb30BATHCA UX CBOMCTBAMH. Y METh IPUMEHSTh 3TU CBOWCTBA MIPHU
pelLIeHnu 3a1a4.

Bnagete noHsTHEM ONKMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonmp3oBaThcs akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, YTO CEpPEAVHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere noHATHEM KacaTEIbHOW K OKPYXKHOCTH, IOJIb30BATHCI TEOPEMOU O
MEPIEHAUKYIISIPHOCTH KaCcaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.

[Tonp30BaThCS MPOCTEUIIUMH F€OMETPUUYECKMMHU HEPABEHCTBAMH, MTOHUMATh
UX IIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOILBIO LIUPKYJIS U
JINHENKU.

K xonmy oOyuenuss B 8 kiacce OOydYarOHIMICS TMOJYYHT CIIEIYIOUIUE
IIPEAMETHBIE PE3YIIbTATHI:



Pacno3naBath OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB,  HMX

DJIEMEHTHI, IOJb30BaTbCAd UX CBOWCTBAMH IIPU PELICHUH I'€OMETPUYECKUX
3aaad4.

[IpuMeHsTh CBOMCTBA TOYKHU IEPECEUYEHUS MEAMAH TPEYrojbHHUKA (LIEHTpa
Macc) B PEIICHNH 3a/au.

BriageTs noHATHEM CpeIHEN JIMHUH TPEYTOJIbHUKA U TPaIlleUUy, IPUMEHSTh UX
CBONMCTBA MPU PELIEHUH IeoMeTpUdecKuX 3anad. [lonp3oBarecs Teopemon Paneca
U TEOPEMOM O NPONOPLMOHAIBHBIX OTPE3Kax, NPUMEHATh HX I PELICHHUS
OPAKTUYECKUX 3a/]a4.

[TpuMeHsTh IpU3HAKHU [T0100USI TPEYTONIBHUKOB B PEIIEHUH I'€OMETPUUECKUX
3aaad.

[lonb3oBaTbea Teopemoit Iludaropa s pemieHUss TE€OMETPUYECKUX U
npakTU4YeCcKuX 3anad. CTpOUTh MaTeMaTUYECKYIO MOJEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSTEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JIUHBI.

Brnaners mnoHATHSMM CHHYCAa, KOCHMHYCa M TaHI€HCAa OCTPOTO yIJa
MPSIMOYTOJIBHOTO TPEyTOJbHUKA. 110J1630BaThCA 3TUMU NMOHATHAMU I PELICHUS
MIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3iavuHbIMM COCOOAMM) IUIOIIAAb TPEYTOJbHUKA M ILIOLIAAN
MHOTOYTOJBHBIX  GUryp (MOJB3YSCh, THAE€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[IpuMeHsTh MOoNy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Brnaners NOHATHAMM BOMCAaHHOTO M LEHTPAJbHOIO YIJa, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTiaX, YIrilax MeXAy XOpJaMH (CEeKyIIMMH) U yIiie MEXIy
KAacaTeJIbHOU M XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnagers moHsATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, INPUMEHSTH CBOMCTBA
ONMCAHHOIO YETBIPEXYTOJIbHUKA MPU PELICHNUHN 3aa4.

[IpuMeHsATh MOMy4YEHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MATeMaTHYECKUE
MOJEJIN IS 331a4 PeajJbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYUCIICHHUS
C TpPUMEHEHHEM TMOoN00HUs U TPUTOHOMETPHUH (IMOJB3YACh, I/1€ HEOOXOIHUMO,
KaJIbKYJISITOPOM).

K konmy oOydenHus B 9 kjacce oOydYaromuiicsi MMOJYYUT CICAYIOIINE
IPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOJUTh C HX
IIOMOILBIO PA3JMYHBIE 3JIEMEHTHl MNPSIMOYIOJBHOIO TPEYroJIbHUKA («permeHue
IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOLIBIO KaJIbKYJIATOPA) JUIUHBI
U YIJIbI JUIs1 HETaOJIMYHBIX 3HAYEHUH.



[Tonp3oBaThes opMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXIECTBOM JUIsl HAXOXIEHUS COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCMHYCOB ISl HAXOXKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYIroJbHUKA («pEIICHHE TPEYroJbHUKOB»), MPUMEHSITh HUX MpH
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brangets monsaTusiMu mpeoOpa3zoBaHus 01001, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX (uryp. I[lonb3oBaTbCs CBOWCTBAMHM TOJOOMS TPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCISTH JJIMHBI W HAaXOJUTh YIIIBI y TOA00HBIX (uryp. [IpuMeHsThH
CBOMCTBa TMOJOOMS B MPAKTHYECKUX 3aJadyax. YMETh MPUBOIUTH MPUMEPHI
MOJ00HBIX (PUTYp B OKPYIKAIOIIEM MHPE.

[Tonb30BaThCA TEOPEMAaMU O IPOU3BEAECHUU OTPE3KOB XOPA, O IPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCa BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUN M (U3HUYECKUUN
CMBICJI, TPUMEHATh HMX B PEIICHUH TEOMETPUYECKUX M (UUYECKUX 3ajad.
[IpuMeHsTh CKaIsIPHOE MPOU3BECHUE BEKTOPOB JJIs1 HAXOXK/ICHUS JIUH U YTJIOB.

[Tonp30BaTHCS METOJIOM KOOPJIMHAT Ha TJIOCKOCTH, MPUMEHSITh €r0 B PEIICHUN
r€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.

Brnaners MOHATUSAMHM NPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U pPauaHHON MEphl yria, YMETh BBIUUCIATH TUIOMIAb
Kpyra u ero yacteid. [[puMeHsITh MoaydYeHHbIC YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (Wimu HEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH IBUKCHUS
IJIOCKOCTH B MPOCTEUILINUX CIydasiX.

[IpuMeHsATh MOJyYEeHHBIC 3HAHUSI HA MPAKTHKE — CTPOUTHh MaTeMaTUYeCKue
MOJIENIU JIJIS 3a/1a4 peajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUYECKUX (PYHKIUNA (IMOJB3YSICh, T
HEO0OXOMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
Ne i/l HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
HpOrpaMMBI Konrtpoasubie | IlpakTuueckue 00pazoBaTelbHbIe
Bceero padoThI padoThI pecypebl
[Ipocreiine reomerpuyeckue Gpurypel u
1 1704 CBOWCTBA. Wsmepenue 7 bubmuorexa IIOK
TeOMETPHIECKUX BEIHIHH https://m.edsoo.ru/7f415e2e
bubmuoreka [{OK
2 Tpeyrompauxu 1 https://m.edsoo.ru/7f415e2e
[TapamiensHbie IPsIMBIE, CyMMa yTJI0B bubmmoreka [JOK
3 TPEYroJIbHUKA ! https://m.edsoo.ru/7f415e2e
OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue bubnnorexa [JOK
4 MOCTPOEHUSA ! https://m.edsoo.ru/7f415e2e
. bu6nunorexa LIOK
5 TlosTopenue, 06obmenHe 3HAHMH 2 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
8 KUIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Nen/m | HaummeHoBaHHe pa3iesioB H TeM Konrpoabnubie | IlpakTnyeckue (unposrie)
NpOrpaMMbl Beero padoTsI paGoThI o0pa3oBaTe/IbHbIE
pecypcsl
bubmuorexa [JOK

YeThIpEXyroIbHUKA

https://m.edsoo.ru/7f417e18
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Teopema @aneca u  TeopemMa O

2 IPONOPIHOHATEHBIX OTpEe3Kax, 8 BH6J_IH0TeKa LOK
MOM0GHbIE TPEYTOTEHIKH https://m.edsoo.ru/7f417e18
[Imomans.  Haxoxnenuwe — mromaneu
3 TPEYTOJBHUKOB M MHOTOYIOJbHBIX 7 bubmiorexa [OK
buryp. TTnomanu noxo6HEX buryp https://m.edsoo.ru/7f417e18
Teopema [Tudaropa u Havana bubnuorexa [JOK
4 TPUTOHOMETPUU 5 https://m.edsoo.ru/7f417e18
Yrael B OKpyXHOCTU. Brimcanueie u
5 OTIHCAHHbIE YeThIPEXyrOJbHUKH. 6 Bubsnuorexa LIOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEH
. bu6mmoreka [IOK
6 [ToBTOpenue, 006001IeHNE 3HAHUI 2 https://m.edso0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
9 KUIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Nen/m | HammeHoBaHMe pa3JesioB U TeM Konrpoabnbie | Mpakruueckne | (MMPPOBBIE)
NpOrpaMMblI Beero paGoThI paGoThI oOpa3oBaTe/IbHbIE
pecypcsl
Tpuronomerpus. Teopembl KOCHHYCOB U bubmuorexa [JOK
1 CUHYCOB. PellleHne TpeyroiabHUKOB 8 https://m.edsoo.ru/7f41al2c
[IpeobpazoBanne mogobusi. Merpuueckue bubnuotexa [JOK
2 COOTHOUIEHUS B OKPYKHOCTH 5 https://m.edsoo.ru/7f41al2c
bubnunorexa LIOK
3 Bexropsl 6

https://m.edsoo.ru/7f41al2c
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bu6nmoreka [IOK

4 JlekapTOBBI KOOPJIMHATHI HA TIIOCKOCTH 5 https://m.eds00.ru/7f41a12¢
HpaBI/IJIBHBIe MHOFOerJIBHI/IKI/I.
5 JInHa OKPY>KHOCTH U IUIOIIAb KPyra. 4 bubmiorexa [IOK
BbIUHCIICHHE TUIOMIANEH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
6 ABIKEHHS TLI0CKOCTH 3 https://m.edsoo.ru/7f41al2c
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL bu6nmorexa LIOK
! 3HAHUHU 3 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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YYEBHO-METOJNYECKOE OBECNEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYUTEJIA 1
YUYEHUKA

ABTopsl: JI. C. Atanacsn, B. @. byry3os, C. b. Kagomues u ap.
Ha3Banme: Matemaruka. ['eomerpus. 7-9 knaccel. bazoBblil ypOBEHb.
HN3nareanscrBo: «IIpocsemeHue.

Tox m3panus: 2025



