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BOCIHUTATEJBHBIA KOMIIOHEHT COJAEP)KAHUS PABOYEN ITIPOTPAMMBI

BocnuratenbHbIi oTeHIMAN npeaMeTa «[ eoOMeTpusy pearnu3yercsl B COOTBETCTBUU C OCHOBHBIMHU HAIPABJICHUSIMUA BOCIUTATEILHON JESITEIHHOCTH U B
cootBetcTBuH ¢ [Iporpammoii Bocrimtanust MKOY bytunnackas COLLL
Ypoku anreOpbl MPU3BaHbI PElIaTh 3aa4u 00yUeHUs, ONPeACAEHHBIC TOCYIaPCTBEHHOW MPOrpaMMOH, U 33J]a4i BOCITUTAHMS JIMYHOCTH TIOJ[PACTAIOIICTO
TIOKOJICHUSI B HEPAa3PhIBHOM C€/IMHCTRE.
Peanuzarus negarorndeckuMu pabOTHUKAMH BOCITUTATEEHOTO TIOTEHIIMANIA YPOKOB T€OMETPHS TIPETIONaracT CleaAyolee:

- YCTAHOBJICHHE [IOBEPHUTEIbHBIX OTHOLICHUH MEXIY MEAarorndeckuM paOOTHHUKOM M OOYHYalOIIMMHUCS, CIIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHSITHIO
oOyJarommmecs TpeOOBaHUN W TMPOCHO TEeNarormueckoro padOTHHKA, MPHUBICYCHHIO WX BHUMaHUS K OOCYKIaeMoll Ha ypoke WHGOpMAINH, aKTHBH3AIUU
MMO3HABATEJILHOMN JIEITEILHOCTH;

- moOyx/ieHre 00yJaroIuXcsi COOM0AATh Ha ypOKe OOIICPUHSATEIE HOPMBI TIOBEACHUSI, TPaBUIa OOIICHUS CO CTApIIUMU (TIeAarOTHIeCKUMH pabOTHUKAMHU )
W CBEpCTHUKaMHU (00YyJalOIMMUC ), TPUHIUIB YIeOHOH TUCIUIUINHBI K CAMOOPTaHU3aIINY;

- TIpUBJICYCHUE BHUMAaHHUsI OOYYaAIONIMXCsI K IICHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SIBICHHH, OpraHuzanus X paboThl ¢ moiydaeMoil Ha ypoke

COLMANIbHO 3HAYMMOM MH(pOpMamell — MHUIUUPOBAaHUE €€ 00CYKACHUs, BBICKA3bIBaHUS 00yUarOIIMMKICI CBOETO MHEHHUS IO €€ TIOBOJY, BEIPAOOTKH CBOEro K Hel
OTHOUICHUS;

- HCIOJIb30BAaHHE BOCIIUTATENBHBIX BO3MOXKHOCTEH COIEp)KaHUs y4eOHOro MpeaMeTa depe3 JEeMOHCTPALHUI0 O0Yy4YaroLIMMCSl IPUMEPOB OTBETCTBEHHOIO,
TPaXJAHCKOTO TOBEACHUS, TPOSIBIICHHUS YEIOBEKOIIOOUS W J0OpOCEpIeHHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHS, 3a1ad JJIs PEIleHHS,
NPOOJIEMHBIX CUTYalMK AJ1s1 00CYKACHUS B KIacce;

- TpUMEHEHHWE Ha YpOKE WHTEPAaKTUBHBIX (OpPM paboThl ¢ OOYYArONUMHCS: WHTEJUIEKTYalbHBIX UTP, CTUMYJIHUPYIOUIMX TO3HABATEIbHYI0 MOTHBAIIHIO
o0yJarommxcs; AMJAKTHYECKOTO Tearpa, Il MOJy4YEeHHbIE Ha YPOKE 3HaHUS OOBIIPHIBAIOTCS B TeaTpajibHBIX IOCTAHOBKAX; IMCKYCCHH, KOTOpBIE IAroT
00y4YarmmmMcs BO3MOXKHOCTb TIPUOOPECTH OITBIT BEICHUS KOHCTPYKTHBHOTO JIMAIIOTa; TPYIIIOBON paboThI HiIH padOoTHl B TIapax, KOTOPbIE y4aT KOMaHHOM paboTte u
B3aMMOJIEMCTBUIO C APYTUMHU JE€THMH;

- BKJIFOUCHHE B YPOK MI'POBBIX MPOLEAYP, KOTOPHIE IIOMOTAIOT MOACPKATh MOTHBALIUIO 00YUYAIOIINXCS K OTYYEHHIO 3HAHUH, HATAXKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHUH B KJIacce, IOMOTal0T YCTAHOBJICHHUIO JOOpOKenaTeabHOI aTMocdepsl BO BpeMs YPOKa;

- OpraHu3anuvs I]_IG(I)CTBB, MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX 06yqafoumxc;{ Haa HUX HEYCNCBAOMIMMH OJHOKJIACCHUKAMH, NAOLICTO UMM COHHUAJIBHO
3HAYHUMBIH OIIBIT COTPYAHHNYCCTBA U B3aMMHOM IIOMOIIIH,;

- MHULMHMPOBAaHHE M TMOAJEPIKKA HCCIEIOBATENBLCKON ESATEIbHOCTH OOYYaIOUIMXCSl B paMKax peaM3alld HWMH WHIWBUAYAJIbHBIX M TPYMIIOBBIX
WCCIIEIOBATEIILCKUX MPOEKTOB, YTO JACT OOYyYaromKMMCS BO3MOXKHOCTb TPHOOPECTH HAaBBIKA CaMOCTOSTEIHHOTO PEIIEHHS TEeOPEeTHYEeCKOH MpoOIeMsl,
TeHEepUPOBaHUS U O(OPMIICHHS COOCTBEHHBIX HCH, YBOKUTEIHHOTO OTHOINEHHS K UYy)XKUM HIesiM, opOpMIIEHHBIM B paboTax JIpyrux HMccienoBarelield, HaBbIK
MyOJINYHOTO BHICTYIUICHUS MEpe]] ayIMTOpPHUEH, apryMEHTUPOBAHUS M OTCTAMBaHUs CBOSH TOUKH 3PCHHUS.



PesynpraTel enmuHCTBa y4eOHOM M BOCHHTATEIHHOW AESTEIHLHOCTH OTPaKEHBI B pazzaenie pabodeil mporpammbl «JIMUIHOCTHBIE pe3ynbTaThl HU3YUEHUS
yueOHoro npeamera «I'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs .

COIAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

HavaneHele moHsTHs reomeTpuu. Touka, mpsiMasi, OTPE30K, Jdyd. Yroy. Buael yrioB. BeprukanbHble M cMexHble yribl. buccektpuca yrna. Jlomanas,
MHOTOYroibHUK. [lapannensHoCTh ¥ NepHeHIUKYIIPHOCTD MPSAMBIX.

Cummerpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IpruMepbl CHMMETPUH B OKPYKaIOIIEM MUPE.

OCHOBHBIE TIOCTPOCHHUS C TIOMOIIBI0 ITUPKYIS 1 TnHeHkd. TpeyronsHUK. BricoTa, Mennana, OMCceKTpuca, WX CBOMCTBA.

PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUH TPeyTronbHUKH. HepaBeHCTBO TpEyTroabHHKA.

CBoiicTBa ¥ MPU3HAKK PaBHOOEPEHHOTO TPEYroibHUKA. [[pU3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKYU MapaUIeNbHBIX MPSIMbIX. CyMMa YIJIOB TPEYrojibHUKA. BHENIHNE YIiIbl TPEYTOIbHUKA.

IIpssMoyronbHbId TpeyroibHUK. CBOHCTBO MEAMAHBI MPSIMOYTOJBHOIO TPEYTOJbHHUKA, MPOBEAEHHOM K rumoreHys3e. IIpu3Haku paBeHCTBa HPSIMOYTOJIbHBIX
TPEeyroiabHUKOB. [IpsIMOYTONBHBINA TPEYTONBHUK C YIJIOM B 30°.

HepaBencrtBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, Teopema o OoyblieM yrie u OoyiblIeld CTOPOHE TPEyTOJbHHKA.
[lepnenaukynsip ¥ HAKJIOHHAS.

I'eomeTtpuueckoe MecTo Touek. bruccekTpuca yria u cepeAMHHBIN MEPNEHIUKYISAP K OTPE3Ky Kak FeOMeTpUYECKHE MECTa TOUEK.

OKpy>XKHOCTb U KPYT, XOpAa U AUAMETp, UX CBOMCTBa. B3anMHOe pacnonoxeHne okpy>KHOCTH U npsmoil. KacarenpHas u cekymas K oKpy>XKHOCTH. OKpY>KHOCTb,
BITMCAaHHas B yroj. BrimcanHas u onucanHas OKpY>KHOCTH TPEYroJIbHHKA.

8 KVIACC

Yetpipéxyronpauku. [lapannensorpamm, ero mpu3Hakud M CBOicTBa. YacTHBIE ciyyaW MapajjiesiorpaMMOB (MPAMOYTONBHHUK, POMO, KBajapaT), UX MPHU3HAKU U
cBolicTa. Tpamenusi, paBHoOOKast Tpaneuus, e€ CBONCTBa U MpHU3HAKU. [IpsiMoyronbHas Tpamnenus.

Merton ynsoenns meauansl. LlenTpansHad cummerpus. Teopema Paneca U TeopeMa 0 IPONOPIMOHAIBHBIX OTPE3KaX.

CpenHue NTMHUYM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHHKa.

[Monmo6ue TpeyroabHUKOB, Koddduiment nogodus. [Ipu3Haku nogo6us TpeyronbHUKOB. [IpuMeHenne o o0us py pellieHHN TPAaKTHUECKHX 3a/1a4.

CgoiicTBa miomiaaeit reomerpudeckux puryp. @opmysisl [UIs IUIOIMAAN TPEYTOIbHUKA, apajiesorpaMmma, pom0Oa u Tpaneuun. OTHOMEHHE TUIoHIa el mo100HBIX
uryp.

Brruncnenne mioriaaeii TpeyroIbHIKOB U MHOTOYTOJIBHUKOB Ha KIIETYaTo Oymare.

Teopema Iludaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHnn NpakTHYECKUX 3a/1a4.

CuHycC, KOCHHYC, TAHTE€HC OCTPOIO yria MPsIMOYTOJIbHOTO TpeyronbHuKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuUroHomerpuyeckue GpyHKIUN YIIIOB B
30°, 45° n 60°.

BrnucanHble ¥ LIEHTpaJbHBIE YIUIBI, YTOJI MEKIAY KacaTENbHOW M XOpIOH. YTJbl MEXIY XOpPIaMH M CEKyIIMMH. BIMcCaHHBIE M ONHCAaHHBIE YETHIPEXYT OJbHUKH.
BsanmHoe pacnionoxxeHue AByXx okpyxHoctel. Kacanue okpyxHoctell. O0mue kacaTeabHbIe K JBYM OKPYKHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanrec yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO. DOpMyIIbl MpUBEAECHUS.

Pemenne TpeyronpHukoB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. PelieHne npakTu4eckux 3ajiad ¢ UCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanme mogoous. [lomodre cOOTBETCTBEHHBIX 3JIEMECHTOB.

Teopema o mpou3BeIEHNU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIINX, TEOPEMA O KBajipaTe KacaTeIbHOM.

Bekrop, mmHa (MOAyNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO HampaBlieHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepaluu HaJx BeKTopaMu. PaznokeHne BeKTOpa MO ABYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKaJsipHOE MPOU3BEICHUE BEKTOPOB, IPUMECHEHHUE
JUTS HAXO0XKICHUS IJIMH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA MJIOCKOCTH. YPaBHEHUS NMPSMOM U OKPYKHOCTU B KOOPJIMHATAX, IEPECEYEHUE OKPYKHOCTEH M MpsAMBIX. MeTo KOOpAUHAT U €ro
MIPYMEHEHHE.

IIpaBuiibHBIE MHOTOYroiabHUMKH. /InMHA OokpykHOCTH. I'pamycHas M pannaHHas Mepa YIJIa, BBIYHCICHWE JUIMH OYT OKpykHocTed. IImomans kpyra, cexropa,
CerMEHTa.

JBI>KeHMS TUIOCKOCTH U BHYTPEHHUE CUMMETpHU GUryp (diieMeHTapHbIe npencTaBnenus). [lapamiensueiii nepeHoc. [loBopor.

IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

OcBoenne yuyeOHOro Kypca «l'eomerpus» OODKHO oOecmedynBaTh HOCTI)KEHHE Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUS CIEAYIOIIUX JIMYHOCTHBIX,
METaINpeaIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOSHHS POrpaMMBbl Y4eOHOTo Kypcea «I'eoMeTpus» XapaKTepH3yIOTCsL:

IaTpuoTHYeCKOe BOCTIMTAHME:

IMPOABJICHUEM MHTEPECAa K NPOILIOMY W HACTOAIIEMY pOCCHfICKOfI MaT€MaTHKH, HNEHHOCTHBIM OTHOIICHUEM K JOCTHUXKCHHUAM pOCCHfICKHX MAaTEMATUKOB U
POCCHIICKOI MaTeMaTHYECKOH IIKOJIbI, K HCIOIb30BAHHUIO STHX JTOCTIKEHHUH B APYTHX HAyKax U NPUKIAJHBIX cepax.

I'paiknanckoe U AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

T'OTOBHOCTBHIO K BBITIOJIHEHHIO O6H33HHOCTGI7[ Tpa)kaaHWHa U pe€ajin3anuu €ro mnmpas, NpeaCcTaBJICHUECM O MATEMAaTUUCCKUX OCHOBaxX q)YHKHI/IOHI/IpOBaHI/ISI Pa3IMYHBIX
CTPYKTYP, SIBJICHUH, IPOIEIYP IPAXKIAAHCKOrO 00IIecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYCCKUM
MPUMEHEHUEM JOCTHKEHUH HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIBbHO-3TUYECKUX MPUHLMIIOB B ACATEIbHOCTH YUEHOTO.

Tpynosoe BocnuTanue:

yCTaHOBKOﬁ Ha aKTUBHOC YYaCTHC B PCIICHUMN IMMPAKTHUYCCKHUX 3adaq MaTeMaTHIeCKON HaIlpaBJICHHOCTHU, OCO3HAHHUEM BAXXHOCTH MAaTEMATHYCCKOI'O O6pa3OBaHI/IH
Ha MPOTSLKEHUH BCEH HU3HM /TS YCIICIIHOM MPO(EeCCHOHABHON eI TEIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM M IMOCTPOCHHEM HHIAMBHIYATbHOW TPACKTOPHH OOpPAa30BaHUS M KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX
MoTpeOHOCTEH.

JcTeTHYeCcKoe BOCIIMTAHUE!



CIOCOOHOCTBIO K 3MOLHMOHAJBPHOMY M 3CTETHYECKOMY BOCIPHSTHIO MaTeMaTHYeCKHX OOBEKTOB, 3a4ad, PELICHUH, pacCyXIEHHH; YMEHHIO BHICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IlenHOoCTH HAYYHOT 0 MO3HAHUS:

OpHEHTAalMEN B IESTEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HbIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS Y€JIOBEKA, IPUPOJBI U 0OLIeCTRa,
MOHUMaHNEM MaTeMaTHUECKON HayKH Kak c(epbl YeTOBEUECKOH JesITEIbHOCTH, ITAIOB €€ pa3BUTHA U 3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIM3ALIUH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH U MaTEMATUYECKON KyJIbTypOH Kak CpEACTBOM MO3HAHUS MHPa;

OBJIaICHUEM IPOCTEHIINMH HAaBBIKAMH HCCIIEI0BATENbCKOM NESITENbHOCTH.

du3znyecKkoe BOCIUTAHUE, POPMHPOBAHNE KYJIbTYPbI 310POBbSI U IMOLHOHAIBHOI0 0/1aroImo/ Iy 4msi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHUECKHE 3HAHHUS B MHTEPECax CBOETO 3[0POBbs, BEJCHUS 340POBOr0 00pa3a >KU3HH (340pOBOE MHUTaHHE, COANaHCHUPOBAHHBIHN
PEKUM 3aHATHH U OTABIXA, PEryIApHas GU3NIECKasi aKTUBHOCTD);

c(hOpMHPOBAHHOCTHIO HaBbIKA pedIIeKCUH, IPU3HAHUEM CBOETO IPaBa Ha OLIMOKY M TaKOTr'0 e MpaBa IPyroro 4eaoBeKa.

IKO0JI0THYECKOE BOCIIUTAHHE:

OpI/ICHTaHHCfI Ha MPUMCHCHUEC MATEMATUYCCKUX 3HAHUM IJid pCUICHUA 3a1a4 B obact COXPAaHHOCTH Opr)Ka}OIHCfI Cp€abl, INIaHUPOBAHUA MMOCTYIIKOB U OLICHKHN
KX BO3MOXXHBIX HOCIEACTBHUM ISl OKPYKAOUIEH cpelbl;

0CO3HAaHKEM TII00ATBHOTO XapaKTepa SKOJIOTUIECKUX Mpo0IeM U IMyTel UX peleHusl.

JInYHOCTHBIE Pe3yabTaThl, 00ecTeYHBAIONITE AAANTANUI0 00YYaIOLIerocsi K M3MeHAIOIMMCS YCJIOBUAM COIUATBHON U NPUPOAHOI cpeabl:

¢ TOTOBHOCTHIO K JEHCTBHUAM B YCIIOBHUSIX HEOIPENENEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NMPaKTHUYECKYIO JEATENbHOCTh, B TOM YHCIE
YMEHHUE YUUThCA y APYTHX JIIOACH, IPHOOPETaTh B COBMECTHOM ESITENbHOCTH HOBBIC 3HAHUS, HABBIKMA M KOMIIETCHLIUHU U3 OMbITA APYTHX;

e Heo0X0ANMOCTBIO B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM 4YMCIIEe (QOPMYTUPOBATH MAEH, MOHATHS, TUIOTE3Bl 00 OOBEKTAaX W SBJICHUIX, B TOM YHCJIE paHee HE
W3BECTHBIX, OCO3HABATh Ae(MUIIUTH COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

e  CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCIPUHIMATH CTPECCOBYIO CHTYAIlMIO KaK BBI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATH MPHHAMAEMBbIE
peleHns 1 JercTBUs, (GOPMYIHUPOBATh U OLEHUBATH PUCKH U MOCIEICTBHS, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATDBI

MeranpeameTHbIe pe3yabTaThI OCBOEHHUSA MIPOTPaMMBI yaeOHOTO Kypca «"eomeTpusi» XapaKTEPHU3YIOTCS
OBJIAJICHUCM VHUBEPCATbHbIMU NO3ZHAGAMEIbHBIMU OeliCNEUIMU, VHUBEPCATLHOIMU KOMMYHUKAMUGHBIMU OelCTNEUAMU u
VHUBEPCAILHBIMU PE2YNAMUGHBIMU OCUICMBUIMU.

1) Vuusepcanvhoie nosnasamensuuie oeticmeuss obecneuuaiom Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOWUXCSL (0C80eHUE Memodo0s
NO3HAHUSL OKPYHCAIOUIE20 MUPA, NPUMEHEHUE J02UHECKUX, UCCIe008AMEeNbCKUX Onepayull, yMeHui pabomams ¢ ungopmayueli).

ba3oBrbIe JJornmyeckne qecTBUA:

e BBIBISAITH M XapaKTepU30BATh CYIIECTBCHHBIC MPU3HAKH MaTEMAaTHUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUI MEXIy MOHSATHIMU; (OPMYIUPOBATH ONpPEIeIeHHsI
NOHSITHI; YCTaHABIMBAThH CYILIECTBEHHBIN MPU3HAK KiacCU(UKAIMN, OCHOBAHHS A5l 0000IIeHUs U CpaBHEHUS, KPUTEPHH IPOBOAMMOTO aHAJIH3a;
e  BOCIPUHHMATbh, (POPMYJIMPOBATH U MPEOOPA3OBHIBAT CYKICHHS: YTBEPIUTEIbHbIC U OTPHUIIATENILHBIE, IMHUYHBIC, YACTHBIE M O0IINE; YCIOBHEIE;



BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aWMOCBS3U U MPOTUBOpEUHs B (haKTax, JAHHBIX, HAONIOJICHUSIX W yTBEPXKIEHUSIX; TpeUiaratb KPUTEPUH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JleJaTh BBIBOJIBI C UCIIOJIH30BAHMUEM 3aKOHOB JIOTHKU, ACTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3AKIIIOUSHH 110 aHAJIOTHH;

pa3dmpaTh JOKa3aTelhbCTBA MATEMATHYECKHX YTBEPXKIASHUH (MpsIMBlE W OT MPOTHUBHOTO), MPOBOAWUTH CAMOCTOSTENHFHO HECIOXHBIE JOKa3aTelbCTBA
MaTeMaTH4YeCKUX (DaKTOB, BRICTPAUBATh APT'YMEHTAIIUIO, TIPUBOIUTE PUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BEIOMpaTh Croco0 perieHus y4eOHOW 3a7auv (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BBHIOMpATh HAUOOJIeEe MOIAXOMALINI C YYETOM CaMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBarTejibCcKue J1eHCTBHS:

UCIIOJIB30BaTh BOMPOCKH! KaK UCCIEIOBATENILCKUI MHCTPYMEHT MO3HAHUS; (POPMYyIHPOBATH BOMPOCH], (PUKCHPYIOLIHE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOATEILHO
YyCTaHABIUBATh HCKOMOE U JAHHOE, (POPMHUPOBATH THIIOTE3Y, ApTYMEHTUPOBATH CBOIO TO3UITUI0, MHCHHE;

NPOBOJIUTH TI0 CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIA OKCIIEPUMEHT, HEOOJBIIOe KCCIICIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;

CaMOCTOSTETbHO (HOPMYIUPOBATH 0OOOINEHHS M BBIBOJABI MO Pe3ybTaTaM MPOBEAEHHOTO HAOIIOICHHS, UCCIICAOBAHHS, OIICHUBATh JJOCTOBEPHOCTD MOTYUYECHHBIX
Pe3yJIbTaTOB, BHIBOJIOB U 00OOIIICHUI;

IIPOrHO3UPOBATH BO3MOXKXHOEC Pa3BUTHUEC IIPOLECCA, a TAKIKE BbIABUTaTh IIPEATIIOIOKCHUA O €TI0 pa3BUTHU B HOBBIX YCJIOBUAX.

PaGora ¢ undgopmanueii:

BBISBIISITh HEJIOCTATOYHOCTh M W30BITOYHOCTh HH(OpMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISl peIlICHHS 331a4H;

BBIOMpATh, aHAJIM3UPOBATh, CACTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PAa3IMYHBIX BUAOB U ()OPM MPEACTaBICHUS;

BBIOMpaTh (hopMy HpeAcTaBIeHUsI MHPOPMALIUK U WIUTIOCTPUPOBATH PeLIaeMble 3aJa4l CXeMaMH, JuarpaMMaMi, HHOH rpaduKoi U X KOMOWHALUAMY;
OLICHUBAThH HAJIEKHOCTH HHPOPMALIUH IO KPUTEPHSIM, ITPEJIOKEHHBIM yUUTEIEeM WU chOpMYyITHPOBAHHBIM CAMOCTOSTENHHO.

2) VuusepcanvHvle KOMMYHUKAMUGHbBIE OCliCMEUs 06eCneuusaon chopmuposanHoCcmb COYUALbHbIX HABBIKOE 00YYAIOUJUXCH.
OO0mmenne:

BOCIIPHHUMATH U POPMYITUPOBATH CYKIEHHUS B COOTBETCTBHHU C YCIIOBHSAMH U LIEISIMHU OOIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
Y TIMCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO X0y PELLIEHUS 3a/1a4l, KOMMEHTHPOBATh MOJMYyYEHHBIN pe3ybTaT;

B X0Jie 00CY)KJEHHUS 3a4aBaTh BOIPOCH I10 CYHIECTBY 00CYKIaeMOl TeMbI, IPOOJIEMBI, pelIaeMoi 3aauu, BBICKA3bIBATh WEH, HAllEJICHHbIE HA TOUCK PEILCHHUS;
COIIOCTABJIATh CBOHM CYXJCHHUS C CYXJCHUSIMH JIDYTUX YYacTHHKOB Jaliora, OOHAapY)KHBaTh pPa3lIMuue M CXOJICTBO IO3MWIMH; B KOPPEKTHOH ¢opme
(hopMynHpOBaTh pa3HOTIacus, CBOM BO3PAKEHUS;

NPEACTABIATh Pe3yNbTaThl PELICHUS 3a/1auM, 3KCIIEPUMEHTA, HCCIIEAOBAHMSA, MPOEKTa; CaMOCTOSATENFHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
NPE3eHTAlNHN U 0COOCHHOCTEH ayIUTOPHH.



CoTpyaHnYecTBO:

MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA KOMaHHON U MHIUBHUYyaTbHOW Pa0OTHI IIPU PEIICHUN YIeOHBIX MaTEMATHICCKUX 33]1ay;

NPUHUMATH 11eJb COBMECTHOH JesITeNbHOCTH, IUIAHUPOBATh OPraHU3aluI0 COBMECTHON pabOTHI, paclpeesisiTh BUAbI pa0d0T, JOroBapuBaThecs, 00CYKAATh MPOLIECcC
U pe3yabTaT paboThl; 00001MaTh MHEHHS HECKOIBKHX JIFO/ICH;

y4acTBOBATh B TPYMITOBHIX opMax paboThl (00CykaeHrss, 00OMEH MHEHHUSMHU, MO3TOBBIE IITYPMBI U JIp.);

BBITIOJTHSATH CBOIO YacTh pabOThI U KOOPJAMHUPOBATH CBOU JIEHCTBHUS C JPYTUMH WICHAMH KOMaHIbI;

OLICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIIMI MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM yYaCTHUKAMH B3aUMOJCHCTBUSL.

3) Vuusepcanvuvie pecynamugnsie oeticmeus obecneuusarom hopmuposaniie CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusaunms:

CaMOCTOSITETIbHO COCTABJIATh IUIaH, JITOPUTM pEIeHHs 3aAa4yd (WIN €ro 4acTh), BBIOMPATh CIOCO0 peleHHs ¢ Y4ETOM MMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUH ¢ Y4ETOM HOBOW MH(POPMAIHH.

CaMOKOHTpOJIb:

BJIaJIETh CIOCO0aMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIecca M pe3ysibTaTa PelIeHUs] MaTeMaTHIECKON 3a/1a4H;

NpPEABUICTD TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [IPH PELICHUH 33/1a41, BHOCUTH KOPPEKTHUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAHACHHBIX
OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yNbTaTa NEATEIBHOCTH TOCTABICHHOW LIENH W YCIOBHUSIM, OOBICHATh TPUYMHBI JOCTHKCHUSI WM HEJOCTIDKEHHS LIEIH, HAXOIUTh
omnOKy, 1aBaTh OLEHKY PHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATDBI

OcBoenne ydeOHOTO Kypca «l'eomMeTpuss» Ha ypOBHE OCHOBHOTO OOLIEro OOpa30BaHUS JIOJDKHO OOECIIeUMBATh JIOCTIDKCHHE CIEAYIONIMX IMPEAMETHBIX
00pa3oBaTeIbHbIX Pe3yIbTATOB:

7 KJIACC

Pacnio3HaBaTh U3y4eHHBbIE T€OMETPUYECKUE (QUTYPHI, OTIPEIENATh UX B3aUMHOE PACIIONOXKECHUE, U300paKaTh reOMETPHUECKIE (GUTYPBI; BBITIOIHSTH YEPTEKH I10
YCIIOBHIO 337a4uu. MI3MepsATh TMHEIHBIE U YTIIOBBIE BEMTUYHHEL. Pemars 3a1aun Ha BEIYUCIIEHHUE JUIMH OTPE3KOB U BEIMYUH YIJIOB.

Jenats rpyOyr0 OLIEHKY JIMHEHHBIX M YTIIOBBIX BEIMYHH MIPEIMETOB B PEATbHOHN KU3HH, Pa3MEPOB MPUPOTHBIX 00BEKTOB. PaznmdaTs pa3Mepsl 3THX 0OBEKTOB 10
MOPSIKY BEJTUYMHBI.

CTpouTh 4epTexu K F€OMETPUUECKUM 3a7adaM.

[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HCIOIb30BATh IPU3HAKK M CBOMCTBA PABHOOCAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a7ad.

IIpoBOINTE JOTMYECKUE PACCYKACHUS C HCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpHU3HAKAMK PaBEHCTBA NMPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIMAaHbl, MPOBEAEHHON K TMIIOTEHY3€ NMPSAMOYTOJbHOIO TPEYrOJbHHUKA, B
pelLIeHnU TEOMETPUUECKUX 3a/1a4.



e OmpenensaTs NapanieabHOCTh OPSMBIX C TIOMOLIBIO YIVIOB, KOTOPbIe 00pa3yeT ¢ HUMH ceKymas. Onpenensrs napayuiebHOCTh NPSIMBIX C MOMOIIBI0 PaBEHCTBA
paccTOsTHUM OT TOYEK OJHOU MPSIMOM 10 TOYEK APYTrON IIPSIMOM.

e Pemarp 3a1aun Ha KJIeTYaTO Oymare.

e IIpoBOIUTH BBIYMCICHUS U HAXOJUTH YUCIIOBbIC U OyKBEHHBIE 3HAUCHMS YIJIOB B T€OMETPHUUECKUX 3a/adyax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IMPU MEPECEUYECHUH JBYX MapaljieNbHBIX MPSIMBIX CeKymei. Pemars mpakTHuecKhe 3aJayd Ha HaxOXICHHE
YIJIOB.

e Brazers NoHATHEM reOMETPUYECKOTO MECTA TOYEK. YMETh ONPEeaTh OUCCEKTPUCY YITIa U CEPEANHHBIN MEPIEHANKYIISP K OTPE3Ky KaK T€OMETPUIECKUE MecTa
TOYEK.

e  ®DopMynUpPOBaTh ONPEICIICHUS OKPYXKHOCTH U Kpyra, XOpAbl U JHaMeTpa OKPYKHOCTH, IIOJIb30BATHCA UX CBOMCTBAMU. YMETh IIPUMEHSTH 3TU CBOMCTBA IIpU
pEIIECHNH 3a/1a4.

e Brazere moHATHEM ONMCAHHOM OKOJO TPEYTOJNbHUKA OKPY)KHOCTH, YMEThb HaxoauTh €€ 1eHTp. llomp3oBatbesi akTaMum O TOM, 4TO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHHUKA IIEPECEKAOTCS B OTHOM TOUKE, U O TOM, YTO CEPEAUHHBIC NIEPIIEHANUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJJHOM TOUKE.

e Bulagers NOHATHEM KacaTEIBHON K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOM O NEPIEHAUKYJIIPHOCTH KACATEIBHOM U paguyca, IpO BEAEHHOTO K TOUKE KACAHMUS.

e Ilonp30BaThbCs MPOCTEHIINMYU F€OMETPUYECKIMHU HEPABEHCTBA MU, IIOHUMATh UX MPAKTUYECKHIA CMBICI.

e [IpoBOINUTE OCHOBHBIE TEOMETPUUECKUE IIOCTPOCHMSI C IIOMOILBIO LIUPKYJIS U JIMHEUKH.

8 KVIACC

e Pacno3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJBHUKOB, X JIEMEHTHI, IIOJIb30BaThCSl X CBOHCTBaMH IIPH PELICHUH F€OMETPHUECKHX 3a1ad.

e [lpuMeHATH CBOMCTBA TOUKH NEpECEUSHHS] MEUAaH TPEYTOJIbHIKA (IIEHTpa Macc) B pEIICHNH 33/1a4.

o Brazgers noHsTHEM CpeaHEN TMHUN TPEYTOJILHUKA U TPAeLUH, IPUMEHSTh UX CBOIMCTBA NPH PEILICHUN T'€OMETPHUUECKUX 3a/1ad.

o Ilonw3oBarscs Teopemoii darneca 1 TEOPEMOiA O MPOMOPLIHUOHAIBEHBIX OTPE3Kax, IPUMEHSITh UX JJIsl PELLICHNS TPAKTHYECKHUX 3a/1ad.

o [lpuMeHsATH MpU3HAKU MOJIO0US TPEYTOJFHUKOB B PEIIEHUH T€OMETPHUUECKUX 3a/1ad.

o Tlomb3oBatbcst Teopemoii [Tudaropa mist penieHus: reOMETPUUYECKIX M MPAKTUYECKUX 3a/1a4.

e  CrpouTh MaTEMaTHYECKYIO MOJEIb B IPAKTUYECKUX 337a4aX, CAMOCTOSITENbHO AETaTh YEPTEK U HA XOJUTH COOTBETCTBYIOIIUE JUTMHEI.

e Braners NOHATHSMH CHHYCa, KOCHHYCa U TAHTE€HCA OCTPOTO yTia MPsIMOYTOJIbHOTO TPEYTOJIbHHKA.

e llonp30BaThCs STUMH MOHITHA MU JIJIs1 PEIISHUS IPAKTUYECKUX 3aj1ad.

e  Boruucnars (pa3nuuHbIMU crioco0amMu) IIIOLIA (b TPEYTOJIbHUKA U IIOIA 1 MHOTOYTOJIBHBIX GUTYp (HONB3YSCh, Ille HEO0X0IUMO, KaJIbKYISITOPOM).

o IIpuMeHSTH NOJTy4YEeHHBIE YMEHHUS B IPAKTHUYECKUX 3a1a4uax.

e Braners MOHATHUSAMH BIUCAHHOTO M IIEHTPAJIBHOTO YTJIA, MCIIOJB30BAaTh TEOPEMBI O BIHMCAHHBIX YIJIaxX, YIJlaX MEXAY XOplIaMHu (CeKyIIMMH) U YyTrie MEXIy
KacaTeJIbHOM M XOPJI0M MPH pEIIEHUN FEOMETPUUECKUX 3a/1au.

e Brazners NOHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJIBHUKA ITPH PELLICHUH 3a]1a4.

e llpumMeHsATH IOMyYEHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTH MaTeMaTHYeCKHe MOIENH IJIs 3a/1a4 pPeaNbHO KU3HN U ITPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS C
MIPUMEHEHUEM TTO00HS U TPUTOHOMETPHH (TI0IB3YSICh, TJI€ HE0OX0IUMO, KaIbKYISITOPOM).

9 KJIACC



3HaTh TPHUTOHOMETPHYECKHE (YHKIMH OCTPHIX YIIOB, HAXOAWTH C HMX IIOMOINBIO DPa3IMYHBIE 3JIEMEHTHl TMPSMOYTONBHOTO TPEYTOJbHUKA («peIIeHre
MPSIMOYTOJILHBIX TPEYTOIBLHUKOBY). HaxouTh (C MOMOIIBIO KaTbKYJIATOPA) JUIMHBI U YTIIBI 1Sl HETAOJUYHBIX 3HAYCHUH.

ITonb3oBaThest opMysiaMH TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJICCTBOM JJIi HAXOXKICHUS COOTHOIICHWUN MEXIY TPUTOHOMETPUYCCKHMHU
BEJIMYNHAMH.

Hcrnonk30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JUISI HaXOXJCHHS PA3JIMYHBIX DJICMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYTOJbHUKOBY), MPUMEHSITh UX MPH
PEIICHUY TeOMETPUICCKHX 3a/1a4.

Bragets morsiTusaMu ipeoOpa3oBaHus o100, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX (UTYD.

[Tomp30BaThCs CBOWCTBAMU MOAOOWS IIPOU3BOIBHBIX (DUTYDP, YMETh BBIYUCIATE IUTMHBI M HAXOAUTH YIIIBl Y MOAOOHBIX (uryp. [IpumeHsaTs cBoiicTBa moAo0us B
MIPAKTHYECKUX 3a]la4ax.

YMeTh IPUBOINUTE IPUMEPHI TTOOOHBIX GUTYD B OKPYIKAFOIIEM MHpE.

ITomp30BaThCs TEOPEMaMU O IPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaThCSI BEKTOPaMH, IOHUMATh X T€OMETPHUYCCKUN 1 (PU3NIECKUN CMBICH, IPUMEHSTh HX B PEUICHUH TEOMETPHUUECKUX M (PU3NUECKUX 3aad.

HpI/IMeHSITI) CKaJIIpHOC MPONU3BEACHNE BEKTOPOB JJIA HAXOXKACHUA NJIMH U YIJIOB.

[Tomb30BaTHCS METOAOM KOOPAWHAT HA TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHIH T€OMETPUIECKIX 1 MMPAKTHYECKUX 3a/1a4.

BHaILeTI) TMOHATUAMU MPABUIJIIBHOT'O MHOI'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTHU, AJIMHBI YT OKPYKHOCTU U paILHaHHOfI MCPBI yIJjia, YMETh BBIYUCIIATH IUIOIIAAb Kpyra
Y €ro 4acTei.

[IpuMeHATh OTyYeHHBIE YMEHUS B MPAKTUIECKHUX 3a1a4ax.

Haxonuth ocu (Wi EHTPBI) CAMMETPHH (DUTYD, TPAMEHSTH ABIKEHUS TUIOCKOCTH B MIPOCTEHININX CIydasiX.

HpI/IMeHSITI) IMMOJTY4YCHHBIC 3HAaHUS Ha NPAKTUKE — CTPOUTHh MATCMATHYCCKNUEC MOJCIIN JId 3aaa4 peaJ’II)HOI‘/'I JKU3HU U IPOBOAUTH COOTBCTCTBYIOIINE BBIYMCICHHSA C
MIPUMEHEHUEM TTO00HS ¥ TPUTOHOMETPHUECKUX (PYHKITHH (ITONIB3YSCh, e HEOOXOAMMO, KATBKYIISTOPOM).

TEMATHYECKOE IINTAHUPOBAHME

7 kaacc, 68 yacon

Ne HaumenoBanue Kon- OcHoOBHBIE BUABI AeATEJIbHOCTH 00yYaIOIINXCsl JuiekTpoHHbIEe (IU(POBLIE) 00pa3oBaTelbHbIE
n/n pa3aesioB H TeEM BO pecypcbl
NPOrpPaMMBI 4aCcoB

IIpocreiimue 14 @opMynMpOBaTh  OCHOBHBIE  IOHATHA U OIPEAEIECHUS. http://school-collection.edu.ru/

TeOMEeTPUUYECKHE PacrniozHaBath M3y4eHHBIE TeOMETPUYECKUE QUTYPBI, ONPEACTATh .

¢Guryps! 1 ux UX B3aMMHOE DAaCIOJIOKEHHUE, BBIMOJHATH YEPTEXK IO YCIOBUIO https://resh.edu.ru/

CBOWICTBA. 3amaun. IIpoBOAMTH mHpocTelimme mHoCTpoeHMs c¢ momompio | Nttps://school.mos.ru/

N3mepenue LUPKYJIS U TMHEUKU. I3MEepsTh JIMHEHHBIE U YIIIOBbIE BEJIUYMHBI

FEOMETPUUYECKUX TEOMETPUUYECKUX M TPAKTHYECKHX O00BeKkToB. OmnpeaeisaTs «Ha

BEITMYMH IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB, IPOBOJUTH IPYOYIO OLEHKY

X pasMEpoB. Pemate 3aaa4d Ha BBIYHCIICHUC MJIMH OTPE3KOB U
BCJIMYUH YTJIOB. Pemats 3aga4 Ha B3aMMHOC PaCIIOJIOXCHUC




reomerpudeckux (uryp. IIpoBomuTh KiraccupuKamuio yrioB,
BBIUMCIISITh JIMHCHHBIC W YIJIOBBIE BEIMYUHBI, MPOBOJUTH
HEOOXOJMMBIE JIOKA3aTeIbHBIC PACCYKICHHUS. 3HAKOMHUTBHCS C
HWCTOpHUEN Pa3BUTHA T€OMETPUU

TpeyronbHUKN

22

PacrioznaBaTh mapsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTekax (¢ yKa3aHueM IIPHU3HAKoB). BeiBonuTh ciencTaus
(paBeHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
TpeyroiabHUKoB. DopMynHpoBaTh ONpEeAETICHMUS:
OCTPOYTOJIBHOTO, TYIIOYT'OJIBHOT'0, IPSIMOYTOJIBHOTO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYT OJIbHUKOB;
6I/ICCCKTpI/ICI)I, BBICOTbI, MCIMAHbI TPCYT'OJIbHUKA,
CepeAMHHOr0 MEePIEeHANKYIISIpa OTpE3Ka; IepumMeTpa
TpeyronbHuka. @opmMynupoBaTh CBOMCTBA U IPU3HAKU
paBHOOEPEHHOTO TpeyroJdbHUKA. CTPOUTH YEPTEKH, peliaTh
3aa4y € MIOMOUIbIO HAXOXACHHUA PABHBIX TPCYT'OJIbHUKOB.
[IpuMeHsTH NpU3HAKK PABEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHHUKOB B 3a/a4ax. lcnoiap3oBaTh HU(poBbIe
pecypchl ATl UCCIIEI0OBAHMS CBOHCTB M3y4aeMbIX QUTYD.
3HAKOMUTBCS C UICTOPUEH pa3BUTUS T€OMETPUU

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/

[TapannensHbie
MpsIMBIE, CyMMa
YTJIOB
TPEyroJbHUKA

14

q)OpMYJ'II/IPOBaTB IMMOHATHUC MapaUICIbHBIX NPAMbBIX, HAXOAUTH
MpaKTHYECKUe puMepbl. M3ydaTs CBOWCTBA YIIIOB,
00pa30BaHHBIX IPU NIEPECEUECHNH MapaIEIbHBIX TPAMBIX
CeKyIlIei.

IIpoBoaNTH AOKa3aTENHCTBA MAPAJUIETLHOCTH JIBYX MPSIMBIX C
MOMOIIBIO YTJIOB, 00pa30BaHHbBIX MPHU MEPECEUCHUH ITHX
MPSIMBIX TPEThE NPsMOU. BRIUUCIASATE CyMMY YTJIOB
TpeyroJbHUKa U MHOTOYTOJIbHUKA. HaXxonuTh 4ncioBeie U
OyKBEHHbIE 3HAUEHUS YTJIOB B TEOMETPUUYECKUX 3a]la4ax C
UCIOJIb30BaHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHHKA. 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
TEOMETPHH

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

OKpYXHOCTP U
KpYT.
I'eomeTpuueckue
MOCTPOEHUS

14

DOopMyJIMPOBATh ONPEIEICHUS: OKPYKHOCTH, XOPJbl, JUAMETPA U
KacaTeNnbHON K OKpYXHOCTH. M3y4aTh MX CBOWCTBA, NMPHU3HAKH,
CTPOUTh uepTexu. lccnenoBarb, B TOM 4YHUCIE HCIHOJb3Ys
1M(ppPOBBIE PECYpPCHl: OKPYKHOCTh, BIUCAHHYIO B YTOJ; IIEHTP

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/




OKPYKHOCTH, BIIMCaHHOM B yrojl; pPaBEHCTBO OTPE3KOB
KacatenbHbIX. Mcmonb3oBatk MeTon I'MT mns mokasaTeiabCTBa
TEOpEeM O TMEPEeCeYCHUH OUCCEKTPUC YIJIOB TPEYrojbHUKA U
CEepPEIMHHBIX MEPHEHAUKYJISPOB K CTOPOHAM TPEYrOJIbHHKA C
nomomnipio I'MT. OsnageBaTs MOHATUSIMU BIHMCAHHOH U
OTNHMCAaHHOU OKPY>KHOCTEU TPEYTOJIbHUKA, HAXOJIUTh IIEHTPhI ATHX
OKPY’KHOCTEH. Pelate OCHOBHBIE 33Jjau Ha IOCTPOCHHE: YIJa,
PaBHOTO JAHHOMY; CEpPEAUHHOr0 MEPHEHAUKYJISIpa JAHHOTO
OTpEe3Ka; MpsAMOM, MNPOXOAAIIEW Yepe3 [JaHHYK TOUYKYy U
NEpHIEHINKYISIPHOW JNaHHOM TpsMOW; OWUCCEKTPHCHI JaHHOTO
yIJ1a; TPEYTrOJIbHUKOB MO0 PA3JIUYHbIM JIEMEHTaM. 3HAKOMUTHCS C
HUCTOPHUEH Pa3BUTHS T€OMETPUU

napajuiejiorpaMma, — NpsMOYTOJIbHHMKA,  pomba,  KBaJparta,
Tparenuy, PaBHOOOKOW Tpamelyu, MpSMOYTOJIbHONH Tpamelny.
HOKa3I)IBaTI) " HWCIIOJIB30BaTh IPpU PCIOCHUU 3aad NPU3HAKU N
CBOWCTBA:  MmapajuiejiorpaMma,  TPSIMOYTONbHHUKA,  poMoOa,
KBaJlpaTa, Tpamelnud, PaBHOOOKOH Tpareruu, MpsMOYTOIbHON
Tpaneuuu. [IpumMeHsTs METO YABOCHUSI MEUAHBI TPEYTOJIbHUKA.
Hcnonb30BaTh 1UGPOBBIE PECYPChl JUIS MCCICIOBAHHS CBOWCTB
u3ydaeMbix (uryp. 3HAKOMUTBCS C HCTOpPHEH pa3BUTHS
TeOMETPUU

5 [ToBTOpCEHUE, 4 Peats 3a/1a4i Ha HOBTOPEHNE, HILTIOCTPUPYIOIIME CBA3U MEXKAY | hitp://school-collection.edu.ru/

00o0meHne A3JMYHBIMA YaCTAMHU Kypca

N P VP https://resh.edu.ru/
3HaHHUU
https://school.mos.ru/
Hroro 68
8 xiacc, 68 yacoB
Ne HaumenoBanue Kon- OcHoOBHBIE BUABI AeATEJIbHOCTH 00yYaIOIINXCs JuiekTpoHHbIe (IIU(POBLIE) 00pa3oBaTeIbHbIE
n/n pa3nesioB U TeEM BO pecypcebl
NMpPOrpaMMbl 4acoB

1 UeThIpEXyTroIbHUK 12 M3o0paxaTh W HAXOIUTh HAa YEPTEkKAX UETHIPEXYTOILHUKA http://school-collection.edu.ru/

u pPa3HBIX BUIOB M HX 3JeMEHTHL. DOPMYIHMpPOBATH OIMpPEICICHUS:

https://resh.edu.ru/

https://school.mos.ru/




Teopema daneca u
Teopema o
MPOTIOPIIUOHATIEH
BIX OTpe3Kax,
mo100HbIE
TPEyrONbHUKU

15

[IpoBOaUTH MOCTPOCHUS C TOMOLIBIO LIUPKYJIS ¥ IMHEHKH C
HCTIONIb30BaHNe TeopeMbl Pareca 1 TeOPEeMBI O
HPOIIOPINOHAIBHBEIX OTPE3KaX, CTPOUTH YSTBEPTHIN
NPOMOPLUUOHAIBHBIN 0Tpe30K. [IpoBOANTE HOKa3aTETHCTBO
TOTO, YTO MEJHAHBI TPEYTOIbHUKA IEPECEKAIOTCS B OJHON
TOYKE, ¥ HAXOAUTH CBS3b C IIEHTPOM Macc, HaXOJUTh
OTHOLIICHKE, B KOTOPOM MEIUaHbI JIENATCS] TOUKOU MX
nepeceuenns. Haxoaute mompoOHbIE TPEYTONBHUKH Ha
TOTOBBIX YEPTEkKax C YKa3aHUEM COOTBETCTBYIOIINX
MPU3HAKOB 1o100us. PemaTh 3aqaun Ha OgOOHBIE
TPEYTOIBHHUKH C TIOMOIIBIO0 CAMOCTOSITENEHOTO TIOCTPOCHHUSI
YepTekell 1 HaXOXKICHHS TT0T0OHBIX TPEYTOITbHUKOB.
[IpoBoxuTH HOKa3aTENBCTBA C HCHOIB30BAHIEM IIPH3HAKOB
nojo6wust. Jloka3piBaTh TPU MPU3HAKA MTOJOOHS
TPEYTrOJILHUKOB. [[pIMEHSTh 1oTy4eHHbIe 3HAHUS IPU
pELIeHNH TEOMETPUIECKUX 1 MPAKTUIECKHX 3a71ad.
3HAKOMHTHCS C UICTOPUEH Pa3BUTHsI TEOMETPHH

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

IInomans.
Haxoxnenue
Iomaaei
TPEYrOJbHUKOB U
MHOTOYTOJBHBIX
¢uryp. [Inomamu
MoJI0OOHBIX QUTYp

14

OBnazeBaTh NEPBUYHBIMU [IPEICTABICHUSIMH 00 00MIEH
TeopuH Tuomanu (Mepsl), GopMyIrpoBaTh CBOMCTBA
IUIOILA/IM, BBUSICHATE MX HArJSIAHBINA CMbICT. BIBOAMTE
(hopMyIIBI IJIOIIAAM apajuieIorpaMMa, TPEyTroJIbHHUKA,
Tparnenuu U3 GOpMYJIIbI TUIOLIAIU MPSMOYTOIBHUKA
(xBampata).

BbIBOIUTE (hOPMYJIBI TUIOIIAM BBITYKIIOTO
YEeThIPEXYTOJIbHUKA Yepe3 AUAroHaIu U YToJd MKy HUMH.
Haxomauts mommany uryp, n300paKEHHBIX Ha KIeTYaTon
Oymare, UCTIOJIB30BaTh pa30MEHHE Ha YaCTH U IOCTPOCHHE.
Pazbupats mpuMephl NCTIOIB30BaHUS BCTIOMOTATEIHLHOM
TUIOLIAY AJISl PELICHUs TeOMeTpUUecKuX 3aaau. Haxoauts
IUIOIIA U TOA00HBIX GUryp. BEIYHMCISTH MJIOMIAAN PA3TUYHBIX
MHOTOYTOJBHBIX Guryp. Pemars 3a1aun Ha mIomass ¢
MMPAKTUYECKUM COJIEPKAHUEM

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/

Teopema
[Mudaropa u
Hauaja

10

HokaspiBate  Teopemy Iludaropa, wucnomp3oBaTh €€ B
MPAaKTUYECKUX BBIYUCICHUSAX. DOpMyJIHUpOBaTh OINpPEACIICHUS
TPUTOHOMETPUYECKHUX (YHKIIMH OCTPOTO yIiia, MPOBEPATh HX

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/




TPUTOHOMETPUHN KOPPEKTHOCTb. BBIBOIUTH TPUTOHOMETPUYIECKHE COOTHOIIEHUS B
MpsIMOYTOJIBHOM ~ TpeyrosibHuKe. lccnenoBaTb COOTHOUIEHMSA
MEXy CTOPOHAMH B IPSAMOYTOJIBHBIX TPEYTOJbHUKAX C YTIaMHU B
45° m 45°;, 30° u 60°. Mcnonp30oBaTh (OPMYIBI TIPUBEIACHUS H
OCHOBHO€ TPHUTOHOMETPHUYECKOE TOXKIECTBO IS HAXOXKICHHS
COOTHOWICHUH MEXKAY TPUTOHOMETPHYECKHMMH  (YHKUUSIMH
Pa3IMYHBIX OCTPBHIX YTJOB. lIpUMEHSATh MONy4YeHHBIE 3HAHUS H
YMEHHSI TIPH DEUICHHH TNPAKTUYECKHX 3a7ad. 3HAKOMHUTBCS C
HCTOpHEN pa3BUTHUS T€OMETPUH
5 Vel B 13 ©opMyIHPOBATE OCHOBHBIC ONPECICHHS, CBA3AHHBIC C YIIIAMU B | hitp-//school-collection.edu.ru/
OKPY>KHOCTH. Kpyre (BOHCaHHBIA YTroJ, WEHTpalbHBI yrom). Haxomuts ]
Brwucannsie n BITMCAHHBIE YTJIbl, ONMPAIOIINECS HA OJHY IYTY, BEIYUACISTH YTIIBI hitps://resh.edu.ru/
OIIMCaHHbIE C TIOMOMBIO TeOpeMbl O BIMCAHHBIX yrmax, Teopembl o | https://school.mos.ru/
YETBHIPEXyTOIBHUK BIIMCAHHOM YETHIPEXYTOIBHUKE, TEOPEMBI O IEHTPAIBHOM yTJIe.
u. KacarenpHble K HccnenoBatrh, B TOM 4YHCIe C TOMOIIBI0 MH(DPOBBIX PECYpPCOB,
OKPYKHOCTH. BIIMCAaHHBIE M ONMCAHHBIE YETHIPEXYTONBHUKH, BBIBOJUTH HX
Kacanue CBOMCTBA U NpU3HAKU. VICIOIB30BaTh 3TU CBOMCTBA U IIPU3HAKU
OKPYKHOCTEH TIPH PEIICHUH 3a/1a4
6 IloBTOpEHwUe, 4 Perrats 3a/1a4u Ha MOBTOPEHNE, HILTIOCTPHPYIOLIHE CBS3U MEKAY |  hitp://school-collection.edu.ru/
00o0ieHne Pa3TMYHBIMU YacTAMHU Kypca
- https://resh.edu.ru/
https://school.mos.ru/
Hroro 68
9 xiacc, 68 yacos
Ne HaumenoBanue Kon- OcHoOBHBIE BUABI AeATEJIbHOCTH 00yYaIOIINXCs JuiekTpoHHbIe (IIU(POBLIE) 00pa3oBaTeIbHbIE
n/n pa3iesnoB U TeM BO pecypcbl
NPOrPaMMBbI 4acoB
1 TpuronomeTtpus. 16 DopMyTUPOBaTh ONpPEAETICHUS] TPUTOHOMETPHUECKUX (PYHKIMHA http://school-collection.edu.ru/
Teopemsl TYBIX ¥ TPSAMBIX YIJIOB. BBIBOOUTH TEOpeMy KOCHHYCOB H

KOCUHYCOB U
cuHycoB. Pemenne
TPEYroJabHUKOB

TEOpeMy CHHYCOB (C paJnycOM OIMCAaHHOH OKPYXHOCTH).
Pemarr  TpeyronpHuku. Pemarh mpakTUYeckue — 3ajadd,
CBOISIIHMECS K  HAXOXKICHUIO  Pa3IUYHBIX  DJIEMEHTOB

https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamgia.ru/




TPpEYTroJIibHHUKa

https://100ballnik.com/

IIpeodpasosanne 10 OcBauBaTh noHATHE NpeobpazoBanus mogoous. Mccnenopars http://school-collection.edu.ru/
no706Hs. OTHOIIICHHUE JTMHEHHBIX IIEMEHTOB (PUTYD TIPU https://resh.edu.ru/
Mertpueckue npeoOpazoBanuy nogoous. Haxoaurs npumeps! mogodus B o
COOTHOTLICHMS B OKPYKaIoIIeil IeHCTBUTENLHOCTH. BBIBOMTE METpHUECKHE https://school.mos.ru/
OKpYHOCTH COOTHOIIEHHS MEK/LY OTPE3KAMH XOPJI, CEKYLIUX U https://math-oge.sdamgia.ru/
KacaTeJbHBIX C UCIOIb30BaHUEM BIIMCAHHBIX YIIIOB U https://100ballnik.com/
TI0ZI00HBIX TPEYTOILHUKOB.
PemaTh reOMETpHYECKHE 3a1a4H M 3314 U3 PEATbHON
KU3HHU C MCTIOJIb30BAHUEM MOOOHBIX TPEYTOIBHUKOB
Bekropbl 12 Hcnonb30BaTh BEKTOPHI KAK HAIPABICHHBIE OTPE3KH, http://school-collection.edu.ru/
WCCIIEIOBATh T€OMETPUIECKUN (TIepeMenieHNe) U PU3NIeCKUi https://resh.edu.ru/
(cuiia) CMBICITBI BEKTOPOB. 3HATh ONPECIICHUS CYMMBI U _
Pa3HOCTH BEKTOPOB, YMHOKEHMS BEKTOpA Ha YHUCIIO, https://school.mos.ru/
HICCIIEIOBATH T€OMETPHYECKH M (PM3MUECKHI CMBICTIBI STHX https://math-oge.sdamgia.ru/
onepauui. Pemats reoMmeTpuuecKue 3a1auu ¢ https://100ballnik.com/
HMCIIONIb30BaHNEM BEKTOPOB. PackiiaibiBaTh BEKTOP MO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM. MCroNb30BaTh CKAISIPHOE
TIPOU3BEIEHHE BEKTOPOB, BHIBOJUTH €r0 OCHOBHBIE CBOICTBA.
BBIYUCIATE CyMMY, Pa3HOCTh M CKAJIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX. [[pUMEHSTH CKAISAPHOE
POU3BEIEHHE JUIsl HAXOXKIEHHS JUIMH M YTJIOB
JleKapToBbI 9 OcBauBaTh TOHATHE NPSMOYTOMBHON CHCTEMBI KOOPIMHAT, | http://school-collection.edu.ru/
KOOp/IMHATHI Ha JIEKApTOBBIX KOOPAMHAT TOYKH. BHIBOJUTEL ypaBHEHHE NPIMOI 1 _
IJIOCKOCTH OKPYXKHOCTH. BBIIENATH MONHBIA KBagpaT il HaXOKIECHHUS hitps://resh.edu.ru/

LIEHTpa W paauyca OKPYKHOCTH MO €€ ypaBHEHHUI0. Pemiarb
3aJlayd  Ha HAXOXKJCHHME TOYEK IIEPECCUCHUsT MPSIMBIX U
OKPY>KHOCTEH C TIOMOIIII0 METO/[a KOOPINHAT.

Hcnonp3oBaTh CBOWCTBA YriioBOro kodhduuueHTa mnpsamon mpu
pellieHnH 3a/iad4, Ui ONpEJICICHUS PACIOJOKEHUS MPSIMOM.
[IpyuMeHATh KOOpPAWHATHI MpPH PEIICHUU TEOMETPHUYECKUX H
MPAKTUYECKUX 3a/1a4, JIJIS IIOCTPOCHHUS MaTEMaTHYECKUX MOJIETIeH
peanpHBIX 3amad  («MeTon KoopauwHaTy). Ilomp3oBaThes It
MOCTPOCHUS W  HCCIeIOoBaHMKM  HU(POBBIMH  pecypcamu.
3HAKOMHTHCS C UICTOPUEH Pa3BUTHS T€OMETPHUH

https://school.mos.ru/
https://math-oge.sdamgia.ru/
https://100ballnik.com/




IIpaBuibHbIE
MHOTOYTOJIbHUKH.
Jnuna
OKPY>KHOCTH U
IJIOIIAAb Kpyra.

@opMyIHpOBaTh OMpEAENeHHE MPAaBIIFHBIX MHOTOYTOJHHUKOB,
HaxOIUTh UX JJIeMEHTHl. I[loNb30BaThCS TMOHSATHUEM JITTUHBI
OKPY>KHOCTH,  BBEACHHBIM C  IOMOIIBIO  TMPABUIBHBIX
MHOTOYTOJIBHHUKOB, OIPENeIsITh YHCIO W, JIUHY IyTH H
panuaHHyo Mepy yriaa. [IpoBoauts nepexos OT paauaHHOU Mepbl

http://school-collection.edu.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://math-oge.sdamgia.ru/

Brruncnenue yrina K rpaaycHoil u HaobopoT. Ompeaensrs IUIOMAnb Kpyra. https://100ballnik.com/
TIoIaneH BreBoauts hopMyIiel (B TpagyCHOM U painaHHON Mepe) TS ITHH - :
IOyT, TUIOIIAAEH CEKTOpPOB M CETMEHTOB. BBIYMCIATH ILTOIIAAH
¢buryp, BKIIOUYAIOIINX 3JIEMEHTHI OKPYKHOCTHU (Kpyra). HaxonuTs
IJIOUIA/IM B 33a4aX peabHON KU3HU
JBroxeHus Pasbnpats HpuMepsl, WITIOCTPUPYIOIINE MOHATHS JBHKCHHUS, | hitn-//school-collection.edu.ru/
IUIOCKOCTH LEHTpOB M ocell cuMMeTpun. DopMynHpoBaTh ONpeEnEICHUS ]
MapajyIeNbHOTO TMEpPEeHOoca, IMOBOPOTA M OCEBOM CHMMETPHHU. https://resh.edu.ru/
BBIBOANT, HUX CBOWCTBA, HAXOJUTh HEHMOIBIKHBIE ToukW. | NUtps://school.mos.ru/
HaxonnmTe LEHTPHI M OCHM CHMMETpUH npoctedmmx Quryp. | https://math-oge.sdamagia.ru/
[IpumeHATh MapajuieabHbIN TePEHOC U CUMMETPHIO TIPU PELLICHUH https://100ballnik.com/
reoMeTpruecknx 3ajgad (pa3oupaTh mpumepsl). Vcnonb3oBaTh ' '
JUIsl IOCTPOEHUSI U MCCIEJOBAHUH IM(PPOBBIE PeCypCh
IloBTOpEHME, OrepupoBath MOHATHAMH: (QHIypa, TO4Ka, MpsAMast, YIoi, | hitp-//school-collection.edu.ru/
00o0uieHue, MHOTOYTOJIbHUK,  pPaBHOOEAPEHHBI W pPaBHOCTOPOHHHUH ]
CUCTEMATU3ALUS TPEYTOJIbHUKH,  NPSAMOYTOJNBHBI  TPEyroJbHUK, MEIHNAaHa, hitps://resh.edu.ru/
3HaHUI GUCCEKTpHCA M BHICOTA TPEYTOIbHMKA, Tapamienorpamm, pom6, | https://school.mos.ru/

MPSIMOYTOJILHUK, KBaJpaT, Tpamerus; OKPYKHOCTh, KacaTellbHas,
PaBEHCTBO U 1o00ue GUryp, TpeyroJIbHUKOB; MapauIeIbHOCTh U
MEPIeHIUKYIIPHOCTh  MPSIMBIX, YIOJd  MEXIy MpsIMBIMH,
CUMMETPHSI OTHOCUTEIIEHO TOYKU M MPSMOI; ITTHHA, PACCTOSIHHE,
BEJIMYMHA YIJIa, IUIONAadb, HepuMeTp. Mcrnonb30Barthk (GOpMYJIbL:
MepUMeTpa | IJIONAI MHOTOYTOJIBHUKOB, JITUHBI OKPY>KHOCTH H
mwiomand Kpyra, o0béMa NPSIMOYTOJIHHOTO IapauieNenue/a.
OnepupoBaTh MOHITHSIMH: MPSMOYTOJIBHASI CHCTEMa KOOpIAUHAT,
BEKTOp; MCIIOJIb30BAaTh 3TU MOHSITHS JIJISl IPEICTABICHUS TaHHBIX
Y pelIeHus 3aJ1a4, B TOM YHCJEe U3 JPYTUX YYCOHBIX MPEAMETOB.
Pemate 3agaun  Ha  TOBTOPEHHWE  OCHOBHBIX  ITOHSTHH,
WUTIOCTPAIMIO CBSI3e MEXIy pasIudHbIMA YacTSIMH  Kypca.
BreiOupate MeTon Juis pemieHus 3agadd. Pemate 3amauu w3
MOBCEIHEBHOM >KH3HU

https://math-oge.sdamgia.ru/

https://100ballnik.com/
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