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INOACHUTEJIbHASA 3AIINCKA

I'eomeTpus Kak OAMH U3 OCHOBHBIX pa3zeiioB MIKOJILHOM MaTeMaTHKH, UMEIOIINI CBOSH 1eTbI0 00eCcIeYUTh H3ydeHHE CBOWCTB
U pa3MepoB (GHTryp, X OTHOIICHWH M B3aHMMHOE PACIHOJIOKEHHE, OMUPAETCS] Ha JIOTHYECKYIO, JOKa3aTeNbHylo JTHHUI0. L{eHHOCTH
M3Yy4EeHUs] TEOMETPUM Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMS 3aKIIOYAEeTCsl B TOM, YTO OOYyYalOIIMHCA YYWUTCSI TPOBOJHUTH
JIOKa3aTeIbHBIE PACCYKJCHUS, CTPOUTH JIOTHYECKUE YMO3aKITIOUESHUs], JIOKa3hIBaTh HICTHHHBIEC YTBEPKICHHUS U CTPOUTH KOHTPIIPUMEPHI
K JIO)KHBIM, IPOBOJJUTH PAcCyXJICHHS «OT IPOTHBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIUPOBATH OOpATHBIE YTBEPKIACHHUSI.

Bropoii nenbio u3ydeHust reoMeTpuu SABISETCS UCIIONb30BaHNe €€ Kak HHCTPYMEHTA IIPU PEIICHUH KaK MaTeMaTHIeCcKHX, TaK
U TPaKTHYECKUX 3aj]iad, BCTPEUYAIOUIMXCSA B peajbHON XHM3HH. OOydaromuicsi AOJKEH HAayYUTHCS ONPEAEIHTh TeOMETPUYECKYIO
¢burypy, ommcaTth CIOBaMHU JTaHHBIA YEpTEX WIM PUCYHOK, HAWTH TUIOMIAJh 3EMEJIHOTO y4acTKa, PACCYUTATh HEOOXOIUMYIO JUTUHY
OIITOBOJIOKOHHOTO Ka0esst mii TpeOyeMble pa3Mephl rapaxa Jiisi aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEbHAS JINHUS
B mM3y4deHuH reomeTpuu. [Ipu pemeHnu 3aja4 NpaKTHYECKOTO XapakTepa O0OyJaronIMiCs YUUTCS CTPOUTh MaTeMaTH4ecKHe MOJIENN
peasbHBIX KU3HEHHBIX CUTYALUi, IPOBOJUTH BHIYMCIICHUS U OLIEHUBATh aIeKBATHOCTH MOIYYEHHOI'O Pe3y/IbTaTa.

KpaiiHe BaXHO TOMYEPKHBATH CBSI3W TEOMETPUHM C JPYTUMH Y4YeOHBIMH TIpeIMETaMH, MOTHBHUPOBAThH HCIIOIb30BAThH
OITpe/IeIeHUs] TEOMETPUUECKHX (QUI'Yp M MOHATUH, JEMOHCTPUPOBATh NPUMEHEHHE MONYUYSHHBIX YMEHHUH B (DM3HKE M TEXHHUKE. DTH
cBsi3u HamOosiee sIpKO BUIHBI B TeMax «Bekrtopel», «TpuroHomerpuueckne COOTHOLIEHUs», «Meton koopauHaty u «Teopema
IMudaropay.

VYueOnblii kypc «['eomMerpus» BKIIOYAET CIEMYyIOIIME OCHOBHBIE pasfeibl copepxkanus: «['eomerpuyeckne (QUrypbl u ux
cBOMCTBaY, «VI3MepeHHe TE€OMETPHUUYECKHX BEIHMUYMHY», «J{eKapTOBBl KOOpAMHATBHI Ha IUIOCKOCTH», «Bekropb», «/IBukeHuns
IockocTy, «IIpeobpazoBanus moI00HsD).

Ha m3yuenne yueOHOro xypca «I'eomerpus» orBoautcs 204 gaca: B 7 knacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 Jaca B Henelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).

COJAEPXAHUE OBYYEHUA
7 KIIACC
HauvanbHbple noHsATus reomerpuu. Touka, npsmasi, OTpE30K, Jiyd. Yroid. Buubl yrnos. BepTukalbHble U CMEKHBIE YIVIBL.
buccexrpuca yrna. JIomanas,, MHOroyroiabHuK. 1lapauienbHOCTD U IEPIEHAUKYIISPHOCTD IPSAMBIX.
Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpuH. [IpuMepbl CHMMETpUH B OKPYXKAIOIIEM MHpE.
OCHOBHBIE ITOCTPOCHUS C IIOMOIIBIO UPKYJIs U JInHelku. TpeyroiapHuk. BeicoTa, MequaHa, OMCCeKTprca, X CBOWCTBA.
PaBHOOeIpeHHbII U paBHOCTOPOHHUIT TpeyronbHUKH. HepaBeHCTBO TpeyroibHUKA.
CaoiicTBa ¥ IPU3HAKY PAaBHOOECAPEHHOrO TpeyroyibHuKa. [Ipu3HaKky paBeHCTBa TPEYTONBHHUKOB.
CBoiicTBa ¥ IIPU3HAKK MapauIeNbHbIX OpsAMbIX. CyMMa yIJIOB TpEyrojibHUKA. BHEIIHUE yIiIbl TPEYTOJIbHUKA.
[IpsimoyronbHeINA TpeyrodbHUK. CBOMCTBO MEIHAHBI MPSIMOYTOJIBHOIO TPEYrodbHUKA, TPOBEAEHHON K rHIoTeny3e. [Ipu3naku
PaBEHCTBA IPSIMOYTOJIbHBIX TPEYTONbHUKOB. IIpsAMOYyronbsHbIi TpeyroasHUK ¢ yriioM B 30°.
HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTONbHIKA, HEPABEHCTBO O JAJIMHE JIOMAHON, TeopeMa O OOJbIIEM yriie U OonblIei
CTOPOHE TPeyroyibHUKA. [IeplneHIuKysap U HaKIOHHASI.
I'eomerpuueckoe MecTo ToUeK. buccekrprca yria u cepeIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUIECKUE MECTA TOYEK.
OKpyXHOCTb M KpYyT, XOpJa U JUaMeTp, UX CBOWCTBA. B3ammHOE pacroiokeHHe OKPY)KHOCTH U npsmoil. KacarenbHas u
ceKyIas K okpyxHocTd. OKpyKHOCTb, BIIUCaHHAs B yroi. BriucaHHas u omMcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.
8 KIIACC

UYetspéxyronsHuky. Ilapamienorpamm, ero mpu3Hakd U cBoWcTBa. YacTHBIE CIydad MapailieforpaMMOB (IIPSIMOYTOJBHUK,
pOMO, KBaJpaT), MX MPU3HAKK U CBOWCTBA. Tpanelys, paBHOOOKas Tparerus, € CBoicTBa U pu3Haku. [IpsMoyronbHas Tpanemus.

Merton ynBoenust menuansl. LlenTpaneHas cummerpusi. Teopema Paneca u TeopeMa 0 NPONOPLUOHAIBHBIX OTpE3Kax.

CpenHue TMHUM TPEYTOIbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHUKa.

[Mogobue TpeyronbHUKOB, KO3 duiueHT nogodus. [IpuzHaku nomodus TpeyroibHUKOB. [IpruMeHeH e ToT00us P PELICHUH
MPAaKTHYECKUX 3a7ad.

CaoiicTBa momasneit reomerpudeckux Gpuryp. ©opMysibl 1S IIOMALN TPEYrolbHIKA, HapaienorpaMmMa, poM0a 1 Tparnewyu.
OTHOIIIEHHUE TUIONIA el TOA00HBIX (UTYD.

Brrancnenne miomazei TpeyroabHUKOB M MHOTOYTOJIEHUKOB Ha KJIETYaTOl Oymare.

Teopema ITudaropa. [pumenenue Teopemsl [ludaropa npu perieHrn IPaKTHISCKUX 3a1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yria MpsIMOYTOJBHOTO TpeyroibHHMKa. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO.
Tpuronomerpudeckne GyHkimn yriaos B 30, 45 u 60°.

BnrcanHble U LIEHTpaNbHBIE YITIBIL, YIOJd MEXY KacaTelnbHOM M XOPAOM. YTUIbI MEXAY XOpAAMH U CEKylIMMH. BrnincanHble u
OIMCaHHBIC YeTHIPEXYTONBHUKH. B3anMHOE pacmonoxenne A1ByX okpykHocTer. Kacanme okpyxHocTeid. O0miue KacaTeIbHbIE K IByM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TanTeHC yri0B oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO. DOpMYIBI IPHUBEICHUS.

Pemienne TpeyronpHukoB. Teopema KOCHHYCOB M TE€OpEMa CHUHYCOB. PellleHMe NpaKkTUYECKUX 3aJa4 C HCIOIb30BAHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpaszoBanne nmoxodus. ITonodre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BENEHUH OTPE3KOB XOPJI, TEOPEMBI O POU3BEACHUH OTPE3KOB CEKYILHX, TEOPEMa O KBaJpaTe KacaTeIbHOM.

Bexkrop, anuHa (MOAYIbh) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IIPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOPHI, KOIUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPalluM HaJl BEKTOpaMU. Pa3noikeHne BeKTOpa Mo JByM HEKOJUIMHEAPHBIM BekTOopaM. KoopauHaTel
BekTopa. CKansipHOe MTPON3BEACHIE BEKTOPOB, IPUMEHEHHE JIs1 HAXOXK/ACHUS JUTMH U yIJIOB.



JlexapTOBbI KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSAMOW U OKPYKHOCTH B KOOPAMHATAX, NEPECEUECHUE OKPYKHOCTEU U
IpsIMBIX. MeTo KOOPAMHAT U €ro NPUMEHEHHE.

IIpaBunbpHBIE MHOTOYTOJIBHUKU. JIJTHHA OKpYKHOCTU. ['pasycHas u paguaHHas Mepa yria, BEIUUCICHHUE JUIUH AYT OKPY>KHOCTEH.
IInomans kpyra, ceKTOpa, CErMEHTA.

JIBIDKEHUSI TUTOCKOCTH U BHYTPEHHUE cUMMeTpuH (uryp (31eMeHTapHble peactasienus). [lapamnensusiii nepeHoc. [ToBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA «'EOMETPHUS» HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yJabTaThl OCBOCHUS MIPOrpaMMBbl ydeOHOTo Kypca «I eoMeTpus» XapaKTepH3yrTcs:

1) naTproTH4eckoe BOCIIMTAHHUE:

MIPOSIBJIEHUEM HMHTEpeca K MPOIIJIOMY U HACTOSIIEMY POCCHUHCKOM MaTEeMAaTHUKH, [IEHHOCTHBIM OTHOIIEHHEM K JOCTIKEHUSIM
POCCHIMCKMX MaTeMaTHKOB U POCCHICKOI MaTeMaTH4YeCKOH IIKOJBI, K HCIOIB30BAHMIO ITHX AOCTI)KEHHH B JAPYTUX HayKax M
TIPUKIIAJHBIX cepax;

2) rpa:kIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEW TIpakJaHWHAa W peaiM3allid ero IMpas, MPEJCTaBICHHEM O MaTeMaTHYECKHX
OCHOBaX (PYHKIMOHHPOBAHHS PAa3IMYHBIX CTPYKTYp, SIBICHHWH, MPOLEAYpP I'PaXJaHCKOro oduiecTBa (HalmpuMmep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCY)XJIEHHIO 3THYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPHUMEHEHHEM JIOCTHKCHUH HayKH, OCO3HaHHEM
BaYKHOCTH MOPAJIbHO-3TUYECKHUX MPUHLUIIOB B JEATEIIEHOCTU YIEHOTO;

3) Tpy10BO€e BOCIIUTAHME:

YCTAHOBKOI Ha aKTMBHOE Y4aCTHE B PEIICHUH MPAKTHYECKUX 3a]a4 MaTEeMaTH4YEeCKONW HAaNIPaBJIE€HHOCTH, OCO3HAHHEM BaXKHOCTH
MaTeMaTH4ecKoro oOpa3oBaHMsl Ha MPOTSHKEHHH BCEW JKM3HU JUIS YCHEUIHOW MNpOQeCcCHOHANBHON JESATENbHOCTH W Pa3BHTHEM
HCO6XO}]I/IMI)IX yMeHI/II‘/II, OCO3HAaHHBIM BI)I60pOM 1 IIOCTPOCHUEM HH}IHBH}IyaHLHOﬁ TpaCKTOpUN o6pa303aHm[ " )KU3HCHHBIX IIJIAaHOB C
y4ETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOIMOHAIBHOMY W 3CTETHYECKOMY BOCHPHUSTHIO MaTeMaTH4ecKHX OOBEKTOB, 3ajad, pelIeHHH,
paccyXIeHui, YMEHHIO BUETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOIO NMO3HAHUSA:

OpHCHTaHHCﬁ B ACATCIBHOCTH HAa COBPEMEHHYIO CUCTEMY HayIHBIX Hpe}ICTaBHeHHﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA
YesnoBeKa, IPUPOb! U 00IIecTBa, TOHNMaHHEeM MaTeMaTHYeCKOH HayKH KaK Cephl 4eIOBEUECKOH ASSITeIbHOCTH, ITAIOB € Pa3BUTH
Y 3HAYMMOCTH JUIsl pa3BUTHUS IUBUIIN3ALMH, OBJIaJICHHEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpOH Kak CPEeZICTBOM MO3HAHUS
MHUpA, OBJIaICHUEM MIPOCTEHIIMMY HaBBIKAMU HCCIIEI0BATEIBCKON AEATEIBHOCTH;

6) puznueckoe BociuTanue, GopMHUPOBAHUE KYJIbTYPBI 310POBbS H IMOIHOHAJILHOI0 0JIATONOJIYY S

TOTOBHOCTBIO IPUMEHATh MaTEeMaTHYeCKHUE 3HAHHMA B HHTEPECaxX CBOETO 3I0POBbS, BEIEHHS 370pPOBOro 00pasa >KH3HU
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa, PeryisipHas (uanyeckas aKTUBHOCTB), CPOPMUPOBAHHOCTHIO
HaBbIKa pediekcuu, NPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TAKOro ke IpaBa JPYroro 4esI0BeKa;

7) 3K0I0rN4YecKoe BOCIUTAHNE:

OpHEHTallel Ha MIPUMEHEHNE MaTeMaTHYECKUX 3HAHWHM Ui pelleHHs 3ajad B 00JIACTH COXPAaHHOCTH OKpPYXAaroLleH cpensl,
IUTAaHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX ITOCIIEACTBHH I OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM IJI00AJIBHOTO XapakTepa
HKOJIOTMYECKHX IPOOJIEM U ITyTeH UX PEIIeHNS;

8) apanTanms Kk U3MEHSIIOIIMMCS YCJIOBHSAM COLMATBHOI M NPHUPOIHOIi Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSM B YCIIOBHAX HEONPEAEIEHHOCTH, MOBBIIIEHHIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPaKTUIECKYIO
JIEATENIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIFOJEH, IPHOOpeTaTh B COBMECTHOM AEATEIBHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OIIBITA JPYTHX;

HEO0XOMMOCTBIO B (JOPMUPOBAHNH HOBBIX 3HAHHUH, B TOM 4Hcie (GOPMYIHPOBATH UIIEU, HOHATHS, TUIIOTE3Bl 00 OOBEKTaX M
SIBIICHUSIX, B TOM YHCJIE PaHEEe HEM3BECTHBIX, OCO3HABATh NE(HUINTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALINIO, BOCIIPHHUMATh CTPECCOBYIO CUTYALINIO KaK BBI30B, TPEOYIOLIHI KOHTpMED,
KOPpPEKTHPOBATh IPUHUMAEMBbIE PEIICHNUS U ACHCTBHS, (JOPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUS, (DOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIE YHUBEPCATIbHbIE yueOHbIe AeiiCTBUS
Ba3oBble Jlornueckue AeiCTBUA:
e BBIBIATh W XapaKTEPHU30BaTh CYIIECTBCHHBIC IPH3HAKH MATEMATHUCCKHX OOBEKTOB, MOHSATHHA, OTHOIICHHH MEXIY
TTOHATUAMH, (POPMYIHPOBATE ONPENEICHUS TTOHATHH, YCTaHABIMBAThH CYIIECTBEHHBIN MMPU3HAK KITACCU(PHUKAINN, OCHOBAHUS
TS 000OIIEHNS ¥ CPAaBHEHMS, KPUTEPHH IIPOBOIMUMOT0 aHAIIN3a;
®  BOCIPUHHUMATH, (OPMYIUPOBATH U PEOOPA3OBHIBATE CYKACHUS: YTBEPIUTECIBHBIC H OTPULIATENFHBIC, CAMHUYIHEIC, YACTHBIC
1 001I1e, YCIOBHBIE;
® BBIIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHBOpEYrs B (DaKTaX, JAHHBIX, HAOOJCHUSIX U
YTBEPKICHUSAX, MPEUIaraTh KPUTESPHH IS BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTHUBOPCUHIA;
®  JleNaTh BEIBOJBI C MCIONB30BAHUEM 3aKOHOB JIOTHKH, EMYKTHBHBIX W HHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKIIOUCHUH 1O
aHAJIOTHH,



e pa30upaTh JOKa3aTENbCTBA MAaTEMAaTHUECKUX YTBEPXIEHWH (TIpsIMbIe W OT NPOTHBHOIO), HMPOBOJIUTH CAMOCTOSTEIBHO
HECJIIOKHBIE  JIOKA3aTeNbCTBA MaTeMaTHYECKHMX (DAKTOB, BBICTPAWBATh APryMEHTAIMIO, IIPUBOIUTH NPHUMEPH W
KOHTPIIpUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE PaCCy K ICHUS;

e BEIOMpaTh Croco0 penieHUst ydeOHOW 3amadyn (CpaBHHBAaTh HECKONBKO BapHaHTOB pEIIEHHs, BBIOMpaTh HambOoiee
MOAXOASAIINN C YYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPHTEPHUEB).

Ba3zoBble nccieqoBaTenbcKkue 1eicCTBHS

®  WCIIONB30BATh BONPOCH KaK WMCCIIEAOBATENLCKUM WHCTPYMEHT IIO3HAHMA, (HOPMYIHPOBATH BOIPOCH], (HUKCHPYIOIIHNE
MIPOTUBOpPEYHE, IIPOOIEMY, CAMOCTOSITENHEHO YCTAaHABINBATH HICKOMOE M JIaHHOE, ()OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh
CBOIO TTO3UIIMIO, MHEHUE;

® [POBOAUTH II0 CAMOCTOSATEIIFHO COCTABJIEHHOMY IUIAHYy HECIOXHBIH OSKCIIEPUMEHT, HEOONBIIOE HCCIEIOBaHHE IO
YCTaHOBJICHNIO OCOOEHHOCTEH MaTEMaTHYECKOTr0 00BEKTa, 3aBUCHMOCTEH OO BEKTOB MEXIy COOOH;

®  CaMOCTOSITENILHO (OPMYIHPOBaTh OOOOMIEHMS M BBIBOIBI MO pE3yJbTaTaM IPOBEAEHHOIO HAOIIONECHUS, HCCIIEJOBAaHMS,
OLIEHUBATH JJOCTOBEPHOCTh ITOJYYE€HHBIX PE3yIbTaToOB, BEIBOIOB U 0000IIEHNH;

®  [POrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKIKE BBIIBUIATH MPEIOI0KEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

®  BBIBITH HEAOCTATOYHOCTH M M30BITOUHOCTH HH()OPMAIINH, TaHHBIX, HEOOXOIUMBIX JJIsl PELICHHs 3a1a4H;

e  BHIOMpaTh, AaHATU3UPOBATh, CHCTEMATHU3UPOBAaTh M HWHTEPIPETHPOBATh WHPOPMAIMIO PpA3IUYHBIX BHAOB U  (OpM
TIPE/ICTaBIICHUS;

e BHIOMpaTh (opMy mpencTaBieHHs WHPOPMAIWK M WUIIOCTPHPOBATH pellaeMble 3a/laud CXeMaMH, JuarpaMMaMH, HHON
rpadUKoi U MX KOMOMHAIUSIMU;

®  OLICHMBATh HAAEKHOCTh HH(POPMAIMH 1O KPUTEPHSIM, MPEIOKEHHBIM YUUTENIEM HITH ChOPMYIIMPOBAHHBIM CaMOCTOSTENBHO.

KoMMmyHuKaTHBHBIE YHHBEpCAJIbHBIE YUeOHbIE NeificTBHS:

o BOCIIpUHUMATE U d)OpMyHPIpOBaTI) CY)KAE€HUSA B COOTBETCTBHUHU C YCJIOBUAMHU U LEIISIMU O6IJ_ICHI/I$I, SAACHO, TOYHO, I'PaMOTHO
BbIpakaTb CBOIO TOYKY 3pC€HHA B YCTHBIX MW IHMCBMEHHBIX TEKCTaX, AaBaTb IIOACHCHHA II0 XOAY PpCIICHUA 3alayu,
KOMMCHTUPOBATH l'IO.]'IyLIeHHI)II‘/II Ppe3yabTaT;

e B Xxoze OOCYXJEHUsI 3aaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TeMbl, IPOOJIEMBI, peliaeMoi 3aa4yH, BbICKa3blBaTh
naeyu, HalCJICHHBIC Ha IIOUCK PEIICHUSA, CONOCTABJISATH CBOM CYXIACHUS C CYXIACHHUAMU JAPYrux YJYaCTHUKOB Juajiora,
00HapYKUBaTh Pa3IM4Ke M CXOJCTBO MO3UIMH, B KOPPEKTHOI hopme hopMyITHpoBaTh pa3HOTIIACHS, CBOU BO3PAYKESHUS;

o NPEACTaBJIATL PE3YJbTAaThl PCHICHUA 3aJa4U, DKCIIEPUMEHTA, UCCIICAOBaHUs, IMIPOCKTA, CaMOCTOATEIIbHO BBI6I/IpaTB (bOpMaT
BBICTYIICHUS C YIETOM 3aJad MPE3eHTallMi U OCOOEHHOCTEH ayauTOpuy;

e [IOHMMATb U UCIIOJIL30BATh IPEUMYILECTBA KOMAaHIHON 1 MHANBHUAYaIbHOH pabOThI IPH PEIICHNH YIEOHBIX MaTEMAaTHYESCKIX
3ajay;

e  [IPUHMMATH LIeJIb COBMECTHOW AEATENLHOCTH, INIAHUPOBATH OPTaHU3ALMI0 COBMECTHOH paboThI, paclpeneniTh BUAbl pador,
JIOrOBapHUBAThCS, 00CYKATh MPOLECC U Pe3yAbTaT paboThl, 00001aTh MHEHHSI HECKOJIBKHX JIFOJIEH;

®  y4yacTBOBaTh B IpynmoBbiX (opmax paborsl (00CyxkIeHusi, OOMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U JIPYrHe), BHIIOIHSITH
CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOM ACHCTBUSA C APYTMMHU WIEHaMH KOMaH[pI, OLCHUBATh Ka4eCTBO CBOETO BKJIaa
B OOIIMI IPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aHMOJCHCTBUSL.

PeryasTuBHble yHUBepcaIbHbIe YueOHbIe JeiicTBUS

CamoopraHuzanus:
®  CaMOCTOSTENBHO COCTABJATH IUIAH, AITOPUTM pELICHHs 3agadd (HWIH ero 4acTh), BHIOHPATh CIOCOO PEIICHHs ¢ YIETOM
HUMEIOIINXCSL PECYPCOB U COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM
HOBOW MH(OpPMAIIUH.
CaMOKOHTPO/Ib, YMOLMOHAILHDII HHTEJIEKT:
e  BJAaJETh CIIOCOGAME CaMOMPOBEPKH, CAMOKOHTPOIIS IIPOLIECCa U PE3yJIbTaTa PELICHHs MATEMATHIECKOM 3a/1a4H;
®  [PEIBUACTH TPYOHOCTH, KOTOPBIE MOI'YT BO3HUKHYTb IIPH PELICHAN 3a/1a9H, BHOCHTb KOPPEKTHBHI B ACITEILHOCTD HA OCHOBE
HOBBIX OOCTOSITENBCTB, HAICHHBIX OIIMOOK, BBUIBIICHHBIX TPYIHOCTEH;
®  OLCHHMBATH COOTBETCTBUE PE3YJITATA ACATEIbHOCTH [TOCTABICHHOM LIETH U YCIOBUSM, OOBSICHSTh MPHYUHBI JOCTIDKCHHUS HITH
HEJOCTIDKCHHS LIeJIH, HAXOIUTh OMIMOKY, IaBaTh OLECHKY IPHOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIbTATbBI

K xonIry 00y4eHus B 7 kiacce 00yJarOUIHIACS TONXYIUT CIESAYIONINE IPEIMETHBIEC PE3YyIbTaThI:

Pacrio3HaBaTh M3ydeHHBIE T€OMETPHUYECKHE (PUTYPBI, ONPEIEIATh HX B3aUMHOE PACIONIOKEHUE, H300paaTh TE€OMETPUIECKHUE
(UrypbI, BEITOIHATH YEPTEKH 110 YCIOBHIO 331a4H. VI3MepsITh TMHEHHbIE 1 YITIOBbIE BETMYUHBL. PemaTs 3a/1auu Ha BEIYHUCICHUE UTHH
OTpPE3KOB M BETMYHUH YITIOB.

Jenate rpyOyro OIEHKY JIMHEWHBIX W YIJIOBBIX BEIMUYHMH NPEIMETOB B PEAbHOW >KHU3HH, Pa3MEpOB MPUPOJHBIX OOBEKTOB.
Paznmyate pasmMepbl 3THX 00BEKTOB 10 MOPSIIKY BEINYNHEL.

CTpouTh 4epTeXn K reOMETPUIECKUM 3aada.

[Tonb30BaThCst NPU3HAKAMHU PABEHCTBA TPEYT OJIbHUKOB, MCIOIb30BaTh IIPH3HAKH U CBOHCTBA PAaBHOOEPEHHBIX TPEYT OJIbHIKOB
IIPY PELICHUU 3a7a4.

IIpoBOAUTE TOrHYECKHE PACCYHKACHUS C UCIOIB30BAHIEM F€OMETPHUYECKUX TEOPEM.



[onb30BaThCst MPU3HAKAMH PABEHCTBA MPSMOYIOJBHBIX TPEYrOJbHUKOB, CBOMNCTBOM MEMAHBI, MPOBEIEHHON K THIIOTEHY3E
MIPSIMOYT'OJIFHOT'O TPEYTOJIbHUKA, B PEIICHUH T€OMETPHUUECKHX 3a/1ad.

OmnpenensTs napauieNbHOCTh IPSIMBIX € TIOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMH ceKymas. OnpenensiTs napamsieIbHOCTh
MIPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSTHUM OT TOUEK OHOW MPSMOH IO TOYEK APYyroi MpsMoi.

Penrats 3a7aun Ha KiteT4aTol Oymare.

[IpoBOIUTH BEMHCIIEHHS U HAXOIUThH YNCIIOBbIE M OYKBEHHBIE 3HAUEHHMS YTIIOB B T€OMETPUYECKHUX 33/1a4aX C HCIIOIb30BaHIEM
CYMMBI YIJIOB TPEYTOJIHHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IPU MEPECEUECHHUH JIBYX NMapauIeNbHBIX MPSMBIX
cekyeil. Pemare npakTrieckue 3a1a4n Ha HAXOXKICHHUE YIIIOB.

Brianets MoHSATHEM Ie€OMETPHYECKOTO MECTa TOUEK. YMETh ONPEIENiTh OMCCEKTPHCY yIila U CepelUHHBIN MEPIeHANKYISP K
OTpPE3KY KaK reOMETPHYECKHE MECTa TOUeK.

®opmynupoBaThk onpeneneHus OKPYKHOCTH U Kpyra, XOpAbl ¥ THaMeTpa OKPYKHOCTH, ITOJIb30BaThCSl UX CBOWCTBAMH. YMETh
MIPUMEHSTH 3T CBOMCTBA IIPU PEILICHUH 3a]1a4.

Brianers moHATHEM OIMUCAHHOM OKOJIO TPEYrONBHUKA OKPYKHOCTH, YMETh HaX0quTh e€ eHTp. [lonp3oBarscs (haktamMu o ToM,
YTO OMCCEKTPUCHI YIJIOB TPEYroJMbHUKA TEPECeKaroTCsl B OJJHOW TOYKE, U O TOM, YTO CEpEIMHHBIE NMEePIEHANKYJSIPHl K CTOPOHAM
TpeyroJIbHUKA MEPECEKAIOTCsl B OHOM TOYKE.

Brianers moHsiTHEM KacaTeIbHOW K OKPY)KHOCTH, IOJIb30BaThCS TEOPEMOH O MEPIEHANKYSIPHOCTU KacaTeJIbHOW U panuyca,
MPOBEAEHHOT0 K TOUYKE KaCaHHsL.

[Tonb30BaThCs MPOCTEHIIIMMU F€OMETPUUECKMMHU HEPABEHCTBAMH, IIOHUMATh X MPAKTHYECKUI CMBICIT.

[TpoBOIUTH OCHOBHBIE I€OMETPUUECKHE TIOCTPOSHHUS C TIOMOIIBIO IIMPKYIISt ¥ JIMHEHKH.

K koH1y 00yueHust B 8 kiracce 00ydaronuiics MoTy4uT CIEAYIOLINEe PeIMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYIONBHUKOB, HX OJIEMEHTBI, TIOJb30BaThCsS HMX CBOWMCTBAMHM TPU PpEIICHUH
TEOMETPUUECKUX 3a1au.

[TpumeHsTH CBOICTBA TOYKH MEpECEUEHUsI MEIMaH TPEYTroibHUKA (LIEHTpa Macc) B PEIICHUH 3a7ay.

BJ'IaJlCTL IIOHATUEM Cpe)]HCI‘/II JIMHUU TPEYTOJIbHUKA U TparCuu, IpUMEHATb UX CBOMCTBA Ipy pEHICHU N TCOMETPUYCCKHUX 3a1a4d.
[Tonb3oBaThes Teopemoit Paneca 1 TeOpeMOli 0 IPONOPLUOHANBHBIX OTPE3KaX, MPUMEHATh UX ISl pELICHHS NPaKTHYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU TTOI00HS TPEYTOJbHUKOB B PELIEHHH I€OMETPUIECKUX 3a/1a4.

[Tonk3oBatscs Teopemoii [Tudaropa 1t perieHus reOMETPUIECKUX U PaKTHIEeCKuX 3a1a4. CTPOUTh MaTEMaTHUECKYIO MOJIENb
B IMPAKTUYCCKUX 3ajiadyax, CaMOCTOATEIIbHO AC€JIaTh qepTém M HaXOAUTb COOTBETCTBYIOUINE TJTUHBI.

Brasietb MOHSATHUSAMH CHUHYCa, KOCHHYCa W TaHT€HCa OCTPOTrO yria MpsIMOYTOJbHOTO TpeyroibHHUKa. [lonb3oBaThest STHMU
TMOHATUAMUA JJId PCHICHUA MMPAKTUYCCKUX 3ada4.

Berancnare (pa3siaMyHBIMM CIIOCOOAMM) IUIOLIAAL TPEYroJIbHUKA M IUIOM@IM MHOTOYTOJBHBIX (GHIYp (IONB3YSACh, IIE
HE00XO0MMO, KaIbKYIATOPOM). [IpUMEHATh nony4eHHbIe YMEHHS B IPAKTHYECKUX 3aJadax.

Braners MOHATHSIMU BIIMCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIaX, YrilaX MEXIy XOpAaMH
(cexymuMu) U yriie MEXy KacaTelIbHOH M XOpOil IPU pelIeHnH FeOMETPUUECKHX 3a/1a4.

Bragers MOHATHEM ONMCAHHOIO YETBIPEXYTOMBHUKA, IIPUMEHATH CBOMCTBA ONMMCAHHOIO UYETBIPEXYTONBHUKA TP PEIICHUU
3ajau.

ITpuMeHATh NoMy4YeHHbIE 3HAHUS HA [IPAKTHUKE — CTPOUTh MaTeMaTHUECKHe MOJIENH VISl 3a]ia4 peabHOH KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BHIUYUCICHHS C IPUMEHEHUEM NTOTO0HUS ¥ TPUTOHOMETPHH (IIOJIb3YSCh, T HE00XO0IUMO, KAIBKYIATOPOM).

K koHIy 00yueHust B 9 Kiiacce 00y4aroUiACs MOJTYYUT CIEAYIOUINE PEIMETHBIE PE3yIIbTaThI:

3HaTh TPUTOHOMETpUYECKUE (PYHKIMH OCTPBHIX YITIOB, HAXOAUTH C MX IMOMOILIBIO PA3IMYHBIE HJIEMEHTH! IPSIMOYTOJIBHOTO
TpPEeyroJIbHUKa («peIIeHHe MPSIMOYrOJIBHBIX TPEYTOAbHUKOB»). HaxomuTe (C IOMOIIBIO KadbKYyNIATOpa) MUIMHBI M YIJIBI JUIS
HeTaOJIMYHBIX 3HAUYCHUH.

IMonp3oBatbCca (opMyllaMH NPHUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM IJIsI HAXOXKACHUS COOTHOLIEHHI
MEXY TPUTOHOMETPUUECKUMHU BETHIMHAMH.

Hcnonp3oBaTh TEOpEMbl CHHYCOB U KOCHHYCOB JJIsI HAXOXJCHUS pPAa3JIMYHBIX 3JIEMEHTOB TPEYTONbHHUKA («pEIIeHue
TPEYrOJIbHUKOBY), IPUMEHATh UX MPU PEIICHNH TE€OMETPHICCKUX 3a1au.

Brangets nonsTHAME IpeoOpa3oBaHus MOI00MSI, COOTBETCTBEHHBIX 3JIEMEHTOB NOA0OHBIX (uryp. Ilone3oBaThcs cBolicTBaMH
noxo0Hs IPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIIATH JIMHBI M HAXOMUTH YIIIBI Y MOXOOHBIX ¢uryp. [IpuMeHaTs cBOMCTBA 1MOgo0Hs B
MPAaKTHYECKUX 3a7a4ax. Y METh IPUBOANUTH IIPUMEPHI MTOJOOHBIX (QUI'Yp B OKPYKAIOIIEM MHpE.

[Tonb30BaThCst TEOpEMaMHy O MPOM3BEICHUHI OTPE3KOB XOPI, O TPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOH.

[Tonb30BaThCst BEKTOpaMH, IIOHUMATh MX TEOMETPUIECKUN 1 (PU3UUECKUIT CMBICII, IPUMEHATh UX B PELICHUN T'€OMETPHUYECKUX
u pusmyeckux 3agad. [IpuMeHATh CKaJs[pHOE NPON3BEICHUE BEKTOPOB ISl HAXOXKACHUS JUTMH U YTIIOB.

[Tonb30BaThCSt METOIOM KOOPAMHAT HA TUIOCKOCTH, IPAMEHATH €T0 B PEIICHIN T€OMETPHIECKNX U MPAKTHUECKUX 3a/1ad.

Brranets MOHATHAME MPAaBHUIIBHOTO MHOTOYTOJbHHUKA, AJIHHBI OKPY>KHOCTH, JUTMHBI IYTH OKPYKHOCTH M paJIMaHHON MEpHI yIia,
YMETb BBIUUCIISATH IDIOMAAb Kpyra 1 ero gacteil. [IpuMeHsTh momy4eHHbIe yMEHHS B IPAKTHIECKHX 3a/1a4ax.

HaxoanuTs ocu (nnn IEHTPBHI) CHMMETPHN (GUTYD, TPUMEHSTh IBI)KEHHMS IFIOCKOCTH B TIPOCTEHIINX CIydasx.

[TpuMeHATh MoMy4YeHHbIE 3HAHUS Ha MIPAKTHKE — CTPOUTh MaTeMaTHUECKHE MOJIENH JUIsl 3a/a4 peasbHON KU3HH U POBOJIUTH
COOTBETCTBYIOIINE BBIYMCICHHUS C TPHUMEHEHHEM IOJ00MsA W TPUTOHOMETPUYECKMX (YHKIMH (MONB3yach, TAE€ HEOOXOANMO,
KaIIbKYISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumeHoBaHue pa3/iesioB U TeM KoaunyecTBo yacos
Ne ni/m DJIeKTPOHHBIE (HU(POBLIE) 00pa3oBaTeIbHBIC PECYPChI
NpOrpaMMel Bcero KonTponbnsbie IIpakTHueckue
padoThI padoThI
[pocreiimue reomerpudeckue GUryphl 1
1 UX CBOMCTBa. VI3MepeHne reOMeTpHIECKUX 14 bubmumoteka [TOK https://m.edsoo.ru/7f415e2e
BEJINYUH
2 TpeyronbHUKH 22 1 bubmmoteka [{OK https://m.edsoo.ru/7f415e2e
3 Hapaenbueie npambic, Cymma yrios 14 1 bu6muoreka IIOK https://m.edsoo.ru/7f415e2e
TpEyroJIbHUKA
4 Oxpyxrocts u kpyr. T'eomerpirieckue 14 1 bub6muoreka IIOK https://m.edsoo.ru/7f415e2e
MIOCTPOSHHS
5 IosTopenue, 00600IICHIE 3HAHMIA 4 1 bubaunoreka ITOK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
8 KJIACC
Ne HawnmeHoBaHnue pa3aesioB 1 TeM KoanyecTBo yacos
DJIeKTpoHHBbIEe (HU(POBHIE) 00pa3oBaTeIbHbIE PeCypChl
n/n MpOrpamMmMabl Bcero KonTpoJabhbie IIpakTH4eckue
padoThl padoThl
1 YeThIpEXyTONbHUKH 12 1 bubmmoreka [TOK https://m.edsoo.ru/7f417e18
Teopema Paseca u Teopema o
2 MPOTOPIIMOHABHBIX OTPE3Kax, MOMOOHbBIC 15 1 bu6mmoteka ITOK https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
ITmomans. HaxoxaeHnue miomaaei
3 TPEYTrOJIbHUKOB ¥ MHOTOYTOJIBHBIX (PUTYD. 14 1 Bubnumoreka ITOK https://m.edsoo.ru/7f417e18
[Tnomuaau nogoOHbIX GUryp
4 Teopema ITudaropa u Havana 10 1 bu6nunoreka ITIOK https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUH
VYrubl B OKpyKHOCTU. BrincanHsie u
5 OTMCAHHPIC UCTHIPCXYTOII HHKH. 13 1 Bbubnnoreka ITOK https://m.edsoo.ru/7f417e18
KacarenbsHbie k okpyxHOCTH. Kacanue
OKPYXKHOCTEN
6 IToBTOpenue, 0600IIeHNE 3HAHMI 4 1 bu6nunorexa ITOK https://m.edsoo.ru/7f417e18
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 6 0
9 KUIACC
HaumeHoBaHUe Pa3/IesioB H TeM KoaunuecTo yacos
Ne n/m DJiekTpoHHBbIE (U POBHIE) 00pa3oBaTeIbHbIE PeCypChl
NPorpamMmbl Bcero KonTpoabubie IIpakTHyeckue
padoThI padoThI
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1 Tpuronomerpus. TeopeMbl KOCUHYCOB U

16 bubmmoreka IIOK https://m.edsoo.ru/7f41al2c

CHHYCOB. PelrieHre TpeyroibHUKOB

2 Ipeobpasosarme nonodus. Merpuacciie 10 Bbubmmoreka ITOK https://m.edsoo.ru/7f41al2c
COOTHOIIEHNS B OKPYKHOCTH

3 Bekropsr 12 bubnuoteka [TOK https://m.edsoo.ru/7f41al2c
JlexapToBBI KOOPAUHATHI Ha TNIOCKOCTH 9 bubnumoteka [{OK https://m.edsoo.ru/7f41al2c
INpaBusIbHBEIE MHOTOYTOJILHUKA. JIIMHA

5 OKPYXXHOCTH U IUIOIIAIb Kpyra. 8 bubaunoreka ITOK https://m.edsoo.ru/7f41al2c
Boruncnenue momaeit

6 JIBMOKEHUSI TUTOCKOCTH 6 bubaunoreka ITOK https://m.edsoo.ru/7f41al2c

7 iﬁfﬁ eHue, 06odIeHHe, CHCTeMATH3AIMA 7 bub6moreka IIOK https://m.edsoo.ru/7f41al2c

OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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