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INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPMCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma mo ydeOHOMy Kypcy "I'eomerpums" i oOywarommxcs 7-9 kiaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro  rocynapcTBEHHOr0 00pa3oBaTENbHOTO CTaHAapTa OCHOBHOIO 00OWIero o0pa3oBaHMs € Y4€TOM H
COBPEMCHHBIX MHUPOBBIX TpPEOOBaHWIA, NPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIMHA POCCHUHCKOrO
00pa3oBaHUsl, KOTOpPBIC OOCCICYMBAIOT OBJAJCHUC KJIFOUCBHIMUA KOMICTCHIMSIMH, COCTABJSIOIUMH OCHOBY  JUIS
HETIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IEIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO W MIO3HABATEILHOIO
pa3BuTHs o0y4Jaronmxcs. B mporpaMme yuTeHBI HIACH U OJI0XEeHU KOHIENIK pa3BUTH MaTEMaTHYSCKOTO 00pa30BaHus B
Poccutickoit @eneparuu. B smoxy mudpoBoii TpaHchopMaIiu BceX cdep YeT0oBeUeCKOl AeITeIbHOCTH HEBO3MOXHO CTATh
00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOH MaTeMaTHYECKOW MOATOTOBKH. YiK€ B IMIKOJE MaTEeMaTHKa CIIY)KUAT
OTIOPHBIM TPEIMETOM [UIS W3YYEHHS CMEXHBIX AWCIUILINH, a IOCJIE MIKOJBI PEalTbHOM HEOOXOIWMOCTHIO CTaHOBHTCS
HENpephIBHOE 00pa3oBaHWe, YTO TpeOyeT MOJHOIIEHHON 0a30BOW 00mIe00pa3oBaTebHON MOATOTOBKH, B TOM YHCIE U
MaTeMaTHYECKOM.

D10 00YCIIOBJICHO TEM, YTO B HAIM JHHU PacTET YHUCIIO NMpOoQeccHid, CBI3aHHBIX C HEIMOCPEICTBEHHBIM NPUMEHEHHEM
MaTeMaTHKH: U B chepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIOTMYECKUX 00JIACTAX, U Jaxke B TyMaHUTapHBIX cepax. Takum
00pa3oM, KpyT IIKOJIEHUKOB, Il KOTOPHIX MATEMATHKa MOXET CTaTh 3HAYUMBIM MPEIMETOM, PACIIAPSICTCS.

[IpakTrveckas MOJIE3HOCTh MATEMATHKH O0YCIIOBICHA TEM, YTO €€ IPEAMETOM SBJISIOTCS (PYyHIaMEHTAJIbHBIC CTPYKTYPHI
HAIIET0 MHpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJMYCCTBCHHBIC OTHOMICHHS OT TIPOCTCHINUX, YCBaWBAacMBIX B
HETIOCPEACTBEHHOM OIIBITE, JIO JOCTATOYHO CIIOKHBIX, HCOOXOMMMBIX IS Pa3BUTHsS HAYYHBIX M MPHUKIAIHBIX uaed. bes
KOHKPETHBIX MaTeMAaTHYECKUX 3HAHWHU 3aTPyIHEHO MOHMMAaHHE NPUHIMIIOB YCTPOWCTBA M HCIOJIH30BAHUS COBPEMEHHOU
TEXHWKH, BOCIPUATHE W WHTEPIPETAIMs Pa3sHOOOpa3HOW COIUANIBHON, SKOHOMHYECKOW, TOJUTHYECKOH HWHQPOpMAIUH,
Mano3¢ddexkTrBHA TOBCEAHEBHAS MPAKTHUECKas NeATeIHHOCTh. KaXkoMy 4eoBeKy B CBOEH JKM3HU MPUXOIUTCS BEITIONHATH
Pacd€Thl ¥ COCTABIIATEH AITOPUTMBI, HAXOJUTh U IPUMEHATE (POPMYIIBI, BIAIETh MPAKTHYECKIMH MPUEMaMH T'€OMETPHIECKUX
W3MEPEeHU W TOCTPOSHHH, YHTaTh HH(OPMAINIO, MPEICTABICHHYI0 B BHAE TaONHUIl, TUarpaMM U TPa(uKOB, XHUTh B
YCIIOBUSAX HEOTIPEIEIEHHOCTH W MMOHMUMATh BEPOSITHOCTHBIN XapaKTep CIydalHbIX COOBITHH.

OHOBpPEMEHHO ¢ paciuupeHueM cdep NPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BCE 0Oojiee Ba)KHBIM
CTAHOBUTCS MATCMATHUYCCKUI CTHJIb MBIIUICHUS, MPOSBISIONIUICS B ONPEACICHHBIX YMCTBCHHBIX HaBBIKaX. B mporecce
W3y4YCHHsI MAaTEeMAaTUKA B apceHal NPUEMOB W METOJNOB MBIIIICHUS 4YEJIOBEKAa CCTECTBCHHBIM OOpa30oM BKIIOYAKOTCS
WHIYKIUS M JeAYKUUs, OO0OOIICHHE W KOHKPETH3allWs, aHaJIu3 M CHHTE3, KIACCH(HKAIUA W CUCTEMAaTH3allus,
abctparupoBanue u aHanorus. OOBEKTHl MaTEMATHYCCKHX YMO3AKIIOUCHHMW, MPaBHIa UX KOHCTPYHUPOBAHHS PACKPBHIBAIOT
MEXaHU3M JIOTHYECKHX IMMOCTPOCHHI, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHs (POpMyIHpOBaTh, OOOCHOBBIBATH M JIOKAa3bIBATh
CYXJICHUS, TeM CaMbIM pa3BUBAIOT JIOTMYECKOE MBIIUICHNE. Beaymas poib mpuHaIeKUT MaTeMaTHKe U B (GOPMUPOBAHUN
AITOPUTMUYECKON KOMIIOHEHTHl MBINUICHHS W BOCHHTAHUM yMEHHH IeHCTBOBaTh IO 3aJaHHBIM  aJTOPUTMaM,
COBEpPILICHCTBOBATh M3BECTHHIE W KOHCTPYHPOBATh HOBEIE. B mporecce pemenuns 3a1ad — OCHOBOH ydeOHOH AeaTenbHOCTH
Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKOKe TBOPUYECKAs M MPUKJIIaHAS CTOPOHBI MBIIIUICHHUS.

OOyueHne MaTeMaTHKe TA€T BO3MOKHOCTh Pa3BHBATh y OOydYaIOUIUXCS TOYHYIO, PAMOHAIBLHYI0O M HHPOPMATHBHYIO
peYb, YMEHHE OTOHMpaTh HamOOJee MOIXOMISIIUE S3BIKOBBIC, CHMBOJHMYECKUC, TpadUUyecKue CPEICTBa IS BBIPAKCHUS
CYXJICHUI M HATJIATHOTO MX HPEACTaBICHUS.

Heo0xoanMbIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHMH SIBIISICTCS] 00IIee 3HAKOMCTBO C METOAaMH
MO3HAHUS JICHCTBUTEIBHOCTH, TPEACTABICHUEC O TPEAMETE M METOJaX MATEMAaTHKH, WX OTIMYHHA OT METOJIOB IPYTUX
CCTECTBCHHBIX U F'YMAaHUTAPHBIX HAyK, 00 0COOCHHOCTSIX MPUMEHCHUS MATEMATUKH JJIS PEIICHUS HAYYHBIX U MPHUKIIAIHBIX
3aga4. Takum oOpa3om, MaremaTiyeckoe 00pa3oBaHie BHOCHT CBOH BKJa] B (hoOpMHUpOBaHUE OOIIEH KyJIbTYphI YeIOBEKa.

W3zydenne MaTeMaTHKH TaKKe CIIOCOOCTBYET ACTETHUYECKOMY BOCIIMTAHHIO YEJIOBEKa, MOHUMAHHUIO KPAcOTHI M M3AIIECTBA
MaTeMaTHYECKUX PACCYXKACHUI, BOCTIPHATHIO TEOMETPHIECCKIX (POPM, YCBOCHHUIO UIEH CHMMETPHUH.

HEJIN U3YYEHMA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTuKky yxe 3aTeM Y4UTh HaJ0, UYTO OHA YM B MOPSAOK MPUBOIUTY, — IMUCAT BEJIUKUN PYyCCKUil yueHblit Muxanmn
BacunbeBud JlomoHOCOB. U B 3TOM COCTOUT OJIHA M3 IBYX IeJIeH 00YYCHHS TCOMETPUH KaK COCTABHOM YacTH MAaTCMAaTUKH B
mIKoje. DTOW HEeJIM COOTBETCTBYET JOKa3aTeibHas JHHHS INpernonaBaHus reoMmetpuu. Cienys MpeacTaBICHHON paboueit
nporpaMMe, HaduHas C CEIbMOr0 KJacca Ha YPOKax TIeOMETPUU OOYYAIONIUICS YYUTCS TMPOBOAUTH JIOKA3aTCIbHBIC
paccyXJIeHusl, CTPOUTh JIOTHYECKUE YMO3AaKIIOUEHHUs, T0Ka3blBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K
JIOXHBIM, TPOBOJUTH PACCYKACHUS OT «IPOTUBHOTO», OTJIMYATH CBOWCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpaTHEIC
YTBEpKICHHUA. YUEHHK, OBJIAJCBIINI HCKYCCTBOM PacCyKOaTh, OyIeT MPUMEHSITh €r0 M B OKPY’KAIOICH KU3HH.

Kak nucan reomerp u neparor Urops ®@epopoBuy lapeiruH, «J1t0abMH, MOHUMAIOIIMMHU, YTO TaKOE€ J0KAa3aTelbCTBO,
TPYAHO ¥ [aXe HEBO3MOXXHO MAaHHITYJIHPOBAaTh». VI B 3TOM COCTOWT Ba)XHOE€ BOCHHTATECIFHOE 3HAUYCHHE H3YUCHHUS
TEOMETPUH, TIPHUCyIlee WMMEHHO OTCUYECTBEHHOW MaTeMaTH4ecKkoil Imkose. BmecTe ¢ TeM aBTOPHI IPOTPaMMEI
MPEOCTePETAIOT YYHTENI OT W3JIUIIHETO (GopMai3Ma, OCOOEHHO B OTHOIICHHMHM HAadal ¥ OCHOBAaHHHA T'€OMETPHH.
®panmy3ckuii Matematuk JKaH J[peOHHE 1O 3TOMY TOBOXY BBICKa3ayics Tak: «UTo Kacaercs ICIMKATHON TPOOJIEeMBI
BBEJICHUS «aKCHOM», TO MHE KaXXETCs, YTO Ha IMEPBBIX MOpPax HYXKHO BOOOIE M30eratb MPOU3HOCHTH caMo 3To ciioBo. C
JIPYTOi K€ CTOPOHBI, HE CIEeAyeT YIyCKaTh HU OJHOM BO3MOXKHOCTH JaBaTh MPHUMEPHI JIOTUYECKUX 3aKIIOUEHHUN, KOTOpbIE
Kyia B OoNblIel Mepe, 4eM HUAes aKCHUOM, SIBIIIIOTCS HCTUHHBIMH W CIUHCTBEHHBIMH JIBUTATCIIMU MaTEMaTHYECKOIO
MBILUICHUSI.



Bropoii nenbio n3yueHusi TeOMETPUH SIBJISIETCSI UCIIOJIb30BaHKE €€ KaK MHCTPYMEHTA MPU PEIICHUH KaK MaTeMaTHYECKHUX,
TaK U MPAKTUYCCKHUX 3aJ1a4, BCTPEUAIOUIMXCS B PeabHO jku3HU. OKOHYHMBIIUI KypC T€OMETPHH IKOJIBHUK JOJDKCH OBITH B
COCTOSIHUU OIPEICIIUTh TCOMETPUYECKYI0 (Urypy, ONMUCATh CIOBAMHU JAHHBIA YEPTEK HIU PUCYHOK, HAWUTH ILUIOLIA]H
3eMEJIBHOTO YYacTKa, PAcCUUTAaTh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOess win TpeOyeMble pa3Mephl rapaxa Juis
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIWTENbHAs JWHUS B WM3YYCHHH TE€OMETpHH B InKoie. J[lanHas
MpaKTUIeCKast IMHUS ABISIETCS HE MEHee BayKHOM, dyeM nepBas. Emé ITnmaTon npenmuceiBal, 9to0b! «rpaxkaane [IpekpacHoro
ropoJia HA B KOEM CJIydae HE OCTAaBIBUIM TEOMETPHIO, BEIb HEMAIIOBAXKHO Jake MoOOYHOE e€ MPUMEHEHHE — B BOCHHOM
Jiene a, BIPOYEeM, M BO BCEX HayKaxX — JUIA JIYYIIeTO WX YCBOGHHS: MBI BeIb 3HaeM, Kakas OCCKOHEeUHas pa3HHUIla
CYIIECTBYET MEXKAY YEIIOBEKOM IPHUYACTHBIM K TEOMETPHH M HENPHYaCTHBIM». JlJIi 3TOTO YYHTENI0 PEKOMEHIYeTCs
MoaOWpaTh 3a4a4ull MPAKTHYECKOTO XapaKTepa IS pacCMAaTPUBAEMBIX TE€M, YUUTh NIETEH CTPOUTh MATEMATHIECKHE MOJICITH
pealbHBIX KU3HEHHBIX CUTYalUi, IPOBOAUTH BHIYMCIEHHUS! U OLEHUBATh aJ€KBATHOCTb MOJYYEHHOro pesynbrara. Kpaiine
BAXXHO MOAYEPKUBATh CBSI3M TE€OMETPUM C JAPYTUMHU TpeaMeTamMH, MOTHBHUPOBATh HCIONb30BATh OMNpPEIEICHUS
TCOMETPUYCCKUX (PUTYp U MOHITHH, TEMOHCTPUPOBATH MPUMCHEHHE ITOJYYCHHBIX YMCHUHN B (PU3HKE U TEXHUKE. DTU CBS3U
HaunOolee SIPKO BUAHBI B TeMax «Bekropsl», «TpUroOHOMETpUUYECKUE COOTHOLICHHs», «Meton koopauHaT» U «Teopema
IMudaropanr.

MECTO YUYEBHOI'O KYPCA B YUEGEHOM ITJIAHE

CorytlacHO yueOHOMY IUTaHy B 7—9 Kiaccax m3ydaercs ydeOHbIH Kypc «I eoMeTpus», KOTOPBIH BKIIIOYACT CIIEAYIONINE
OCHOBHbIE paszienbl cofaepxkanus: «['eoMmeTprueckre GUIypbl U X CBOMCTBa», «M3MepeHHe reOMETPUUECKUX BEIHYHHY, &
TaKke «JekapToBbl KOOPAMHATHI Ha TIOCKOCTHY, «BekTopsi», «JIBrmkeHus miockocti» u «[IpeodpazoBanus mogo0us».

VY4eOHbIH IUTaH mpeAycMaTpUBAcT U3yYCHHE TeOMEeTpUH Ha 0a30BOM YPOBHE, UCXOMs U3 HE MeHee 68 yd4eOHBIX 4acoB B
y4eOHOM roJy, BCEro 3a TpH rojaa o0y4yeHus — He MeHee 204 JacoB.

COJEP)KAHUE YYEBHOTI'O KYPCA "I'EOMETPUA"

7 KIIACC

HavanbHbie moHsaTusi reoMmerpun. Touka, npsiMas, OTPE30K, Jyd. Yroi. Bumsl yrios. BepTukaibHble 1 CMEXHBIE YIJIBL.
Buccexrpuca yria. JlJomanasi, MHOroyroibHuK. [lapanienbHOCTh M MEPIEHAUKYIISPHOCT IPSIMBIX.

CummeTpuunbie purypsl. OCHOBHBIC CBOHCTBA 0CEBOM CUMMETPHH. [I[pUMEphl CAMMETPHHU B OKPYKAFOIIEM MHUPE.

OCHOBHBIC TIOCTPOCHUS C MOMOIIBIO IUPKYJIIS U THUHEWKU. TpeyronsHuk. Bricota, Meauana, OMCCEKTpHCa, HX CBOMCTBA.

PaBHOOCIpCHHBII U pABHOCTOPOHHUI TPEYroJbHUKH. HepaBeHCTBO TPEYTrONBHUKA.

CBOIiCTBa ¥ IPU3HAKH PaBHOOEIPEHHOTO TPEYroIbHUKA. [I[pu3Haky paBeHCTBA TPEYTOJIHHUKOB.

CBoMiCTBa ¥ IPU3HAKH MTAPAJUICIBHBIX MPAMBIX. CyMMa yTIIOB TpeyroiibHUKA. BHENTHAE YTIIBI TPEYTOIBHAKA.

[IpssmoyronbHBI TpeyronbHUK. CBOHCTBO MeIuaHBI IMPSAMOYTOJIBHOTO TPEYroJbHHKA, MPOBEASHHOH K THIIOTEHY3E.
[Ipu3HAaKH paBEHCTBA MPSIMOYTOJIBHBIX TPEYTOIHHUKOB. [IpSAMOYTOIBHEIH TPEYTONBHUK C YoM B 30°.

HepaBencta B reoMeTpuH: HEpaBEHCTBO TPEYroJbHHKA, HEPABCHCTBO O JUIMHE JOMAaHOH, TeopeMa O OoNbIIeM yrie W
OombIIIel CTOPOHE TPeYroJdbHUKA. [IepreHANKYIISAp ¥ HAKIOHHASL.

I'eomerpuueckoe Mecto Touek. bruccekTpuca yria v cepeiMHHBIN MEPIeHIUKYISIP K OTPE3KY KaK TeOMETpUYECKUE MecTa
TOYEK.

OKpY>XHOCTb U KPYT, XOpJia U JUaMeTp, UX CBOICTBa. B3aumMHoe pacroioskeHue OKpY>KHOCTH U npsimoii. KacaTtenbHas u
ceKylIas K okpy>kHocTH. OKpYy>KHOCTb, BIIUCAHHAs B yroJl. BnucanHasi 1 onvcanHas OKpY>KHOCTU TPEYTOJIbHHKA.

8 KIIACC

YetsipéxyronpHuku. [lapamienorpamm, ero mnpu3HakM U CBoWcTBAa. YacTHele cCiIy4au mapajuieJorpaMMOB
(mpssMOyTOJILHUK, poMO, KBazpaT), X MPU3HAKK M CBOWCTBA. Tparmenys, paBHOOOKas Tparelus, €€ CBOWCTBA W MPU3HAKH.
IIpsimoyrosnbHast Tparneuus.

Merton ynBoenust meauansl. [{lentpansHas cummetpus. Teopema Daneca v TeopemMa 0 MPONOPLHHUOHATIBHBIX OTPE3Kax.

Cpennue TUHUM TPEYroJbHUKA U Tpaneuuu. LlenTp Mmacc TpeyrojabHUKa.

[Momobue TpeyronpHUKOB, KO3QduuueHT moaodus. [IpusHaku nogoOus TpeyroibHHKOB. IIpuMeHeHHEe momoOus mpu
peLIeHUH MPAKTUUECKHX 3a/a4.

CpoiicTBa murom@aaeii reoMerpudeckux (uryp. @opMynsl A MJIONIATU TPEYrOJbHHKA, MapaiesiorpaMMa, poMba u
Tpanenyu. OTHOIICHHE TUIOINAACH TOAOOHBIX GUTyp.

Beruucienue miomajei TpeyroJbHIKOB U MHOTOYTOJILHUKOB Ha KJIETYAaTOW Oymare.

Teopema IMTudaropa. [Ipumenenne Teopems [Tnaropa npu pemeHnH MPaKTUISCKUX 3a1a4.

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJia MPsIMOYTOJIBHOTO TPEyrojbHHKa. OCHOBHOE TPUTOHOMETPHUIECKOE TOXIECTBO.
Tpuronomerprudeckne GyHKIUU yriioB B 30°, 45° u 60°.

Briucannblie 1 eHTpasIbHBIC YTUIBI, YTOJI MEXY KacaTeJIbHOW U XOPJI0H. YTIIbI MEXAY XOpJaMU U CeKyIUMH. Brincanusie
YW ONWCAHHBIE YETHIPEXYroJbHUKHA. B3anMHOE pacrolio)keHHe IBYX OKpykHocTei. Kacamme okpyxHocTei. OOrmme
KacaTelbHbIE K JByM OKPY>KHOCTSIM.



9 KJIACC

Cunyc, kocuHyC, TaHTeHC yriioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUIECKOE TOKACCTBO. DOPMYIIBI IPUBEICHNSI.

Pemenne TpeyronpHuKoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemeHne mpakTHYecKrX 3a/1ad C HCMOJIH30BAHUEM
TEOpPEMBI KOCHHYCOB U TE€OPEMBI CHHYCOB.

[IpeobpazoBanue momodus. [TogoOre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 TpOWM3BENCHHH OTPE3KOB XOPJ, TEOPEMBI O TPOW3BEICHWH OTPE3KOB CEKYIIHMX, TeopeMa O KBaapare
KacaTelbHOM.

Bekrop, mmmHa (MOIyNb) BEKTOpa, COHANpPABICHHBIC BEKTOPHI, IPOTHUBOIOIOXHO HAMPABICHHBIC BEKTOPHI,
KOJUTMHECAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OICpallMii HAJ BEKTOpamH. Pa3liokeHHEe BEKTOpa MO IBYM
HEKOJUTHHEapHbIM BekTopaM. Koopaunatsel BekTopa. CKalspHOE NPOHM3BEICHHE BEKTOPOB, MPUMCHECHUE JUIS HAXOXKICHUS
JUIAH U YTJIOB.

JlexapTOBBI KOOPAWHATHI HA IUIOCKOCTU. YPAaBHCHHS MPSAMOU M OKPYKHOCTH B KOOPAMHATAX, IEPECCUCHUE OKPYKHOCTCH
U MPSIMBIX. MeToI KOOPIMHAT U €r0 IPUMCHEHUE.

[IpaBunpHBIE MHOTOYTONBHHUKH. [[mmHA OKpyXHOCTH. I'pamycHas W pagmaHHas Mepa yIila, BBIYHCICHWE [UIMH IyT
okpyxHocTtei. [Inomane kpyra, cekTopa, CerMeHTa.

JIBIkeHUs IJIOCKOCTH W BHYTPEHHHE CHUMMETpHH (QUryp (3JIeMeHTapHbIe IpeacTaBieHus). llapamiensHbI mepeHoc.
TloBopor.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «['eoMeTpus» MOKHO o0OecreunBaTh MOCTHXKCHHE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CIEIYIONINX JIXIYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VIJIBTATBI

JlrgHOCTHBIE pe3yaBTaThl OCBOSHUS IPOTpaMMBI YIeOHOTO Kypca «I eoMeTpus» XapakTepu3yroTCs:

IHaTpnoTrnyeckoe BocnuTaHue:

MPOSIBJICHUEM HWHTEpeca K NPONUIOMY M HACTOSIIEMY POCCHHCKOW MAaTeMAaTHKH, IICHHOCTHBIM OTHOIICHHUEM K
JIOCTIDKCHUSIM POCCHUHCKMX MATEMAaTHKOB M POCCHUICKON MaTeMaTHYECKOM IIKOJBI, K MCIIOIB30BAHUIO STUX JOCTIIKCHHN B
JPYTHX HAYKax M NPUKIAJHBIX cepax.

I'paknanckoe u TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHCHHIO OOSI3aHHOCTEH Ipa)KTaHWHA U pEalTU3alMK €ro MpaB, MPEIACTABJICHUEM O MaTEMaTHYCCKUX
OCHOBax ()YHKITMOHUPOBAHUS PA3IUIHBIX CTPYKTYD, SIBICHUH, IPOIIETYpP TPAKIAHCKOTO 001IecTBa (BRIOOPHI, OMPOCH | TIP.);
TOTOBHOCTBIO K OOCYKACHHIO JTHYECKHX IPOOJIeM, CBA3AHHBIX C MPAaKTHYECKUM MNPUMEHEHHEM [OCTH)KCHUH HayKH,
0CO3HaHUEM Ba)KHOCTH MOPAJIBHO-ITHUECKUX MPHUHITUIIOB B IESTCIFHOCTH YIEHOTO.

TpynoBoe BocIUTaAHHE:

YCTaHOBKOW Ha aKTHBHOE YyJacTHE B PEHICHWH MPAaKTUYECKHX 3aJad MaTeMaTHYECKOW HAaIlpaBICHHOCTH, OCO3HAHHEM
BaYXHOCTH MaTeMaTHYECKOTo 00pa30BaHuUs Ha MPOTSDKEHUH BCEH JKU3HU IS YCHEITHON MpoeCcCHOHATBHON NesTeIbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMCHUM;

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HHIUBUIYabHONH TPacKTOPHH OOpa30BaHUS U KU3HCHHBIX IUIAHOB C yYETOM
JIMYHBIX HHTEPECOB U OOLICCTBEHHBIX MOTPEOHOCTEHH.

JcTeTNYecKOe BOCIUTAHME:

CIOCOOHOCTRIO K SMOIMOHATBHOMY W JICTETHUYCCKOMY BOCIPHATHIO MATEMAaTHUYCCKUX OOBEKTOB, 3ajad, PEUICHHUM,
PACCYXICHHIA; YMEHUIO BUJICTh MATCMATHYCCKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO MMO3HAHUSA:

OpHEHTAIleH B AEATENHHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX INPEICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHA YEIOBEKa, IPUPOABI U 00IIeCTBA, IOHUMAHAEM MAaTEeMaTHUECKOW HayKH KaK C(ephl UeITOBEUCCKON AeATSITHHOCTH,
9TaroB €€ Pa3BUTHA M 3HAYMMOCTH JJIS pa3BUTHS IUBUIN3ALINY;

OBJIQJICHUEM S3BIKOM MAaTEeMAaTHKU M MATEMAaTHIECKOH KyIbTypoi KaK CpEICTBOM ITO3HAHUS MHUPA;

OBJIAJICHUEM MIPOCTCHIIIMMHU HABBIKAMU HCCIICJI0BATECIILCKOM JCSITEIBHOCTH.

du3nyecKoe BOCHATaHHE, (POPMHPOBAHHE KYJIbTYPHI 3I0POBbS M IMOIIMOHATHHOTO 0J1ATONOTYYHSI:

TOTOBHOCTHIO MPUMEHSTh MAaTEMaTHYCCKHE 3HAHUS B MHTEPECAX CBOCTO 3[I0POBbBS, BEICHHS 30OPOBOTO 00pa3a >KU3HHU
(3m0poBoOe UTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U OTIBIXA, PETryIsipHas (U3NUECKas aKTHBHOCTB);

c(hOpMUPOBAHHOCTHIO HaBbIKA pe(ICKCHH, IPHU3HAHUEM CBOCTO MpaBa Ha OMIMOKY U TAKOT'O JKE TpaBa JPYroro 4eioBeKa.

JKoJIornyecKoe BOCIUTAHUE:

OpHEHTAIle Ha NMPUMEHEHHE MaTeMaTHYSCKMX 3HAHWN U peIIeHUs 3aJad B OOJAacTH COXPaHHOCTH OKpYXKalomen
Cpenpl, ITTAHNPOBAHHS ITOCTYIIKOB M OI[CHKH UX BO3MOJKHBIX MOCIICICTBHIH JJISI OKPYKAIOIIEH CpeIbl;

OCO3HAHHEM TJII00aFHOTO XapaKTepa SKOJIOTHUECKUX NPoOIeM 1 MyTeH NX perIeHusI.

JIMYHOCTHbIE Pe3yabTaThl, 00ecHeYHBAIOIIHE AJANTANMIO OOydalomerocs K HW3MEHAIIIUMCH YCJIOBHAM
COUMAJILHOI U MPUPOIHOI cpeabl:



TOTOBHOCTBIO K IEUCTBUSIM B YCIOBUSX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH YePe3
MPAKTUYECKYIO ICATCILHOCTh, B TOM YHCJIC YMEHUC YUUTHCS Y IPYTHUX JIFOACH, MPHUOOPETATh B COBMECTHOM ACSTEIBHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIMU U3 OMBITA IPYTHX;

HEO0XOIUMOCThIO B (POPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM YHUCIIC (POPMYIUPOBATH UICH, TIOHSITHS, TUIIOTE3bI 00 00BEKTAX
1 SIBICHUSX, B TOM YHCJIE paHee He N3BECTHBIX, 0CO3HABATH AC(UITNTH COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH,
IJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATEH CTPECCOBYIO CUTYAIIHIO, BOCIIPHHUMATD CTPECCOBYIO CUTYAITHIO KaK BBI30B, TPEOYOITIit
KOHTPMEp, KOPPEKTUPOBATH IPUHIMAEMBIC PEIICHUS U JeHCTBUS, ((OpMyTHPOBATh U OICHUBATH PUCKH H MOCIICICTBHS,
(hopMHPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDI

MeranpeqMeTHble  pe3yjibTaThl  OCBOSHMS  IporpamMMbl  yueOHOro kypca  «['eoMeTpusi»  XapaKTepU3yHOTCs
OBJIQJICHUCM YVHUBEPCANbHLIMU HO3ZHABAMETbHBIMU OCUICMEUAMY, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U
VHUBEPCATbHLIMU PEYAMUBHBIMU OCUCMEUAMU.

1) Vhusepcanvhvle no3nasamenvhble Oelicmeus 00ecnequaom @opmuposanue 0a308biX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (0c60eHue Memoo08 NO3HAHUL OKPYICAIOUiee0 Mupd;, NpPUMEHeHUe JN02UHEeCKUX, UCCAe008AMeNbCKUX
onepayuii, ymeHuil pabomams ¢ uH@opmayuet).

Ba3oBble jornyeckue geicTBus:

BBISBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKA MaTEMAaTHYECKUX OOBEKTOB, IOHATHH, OTHOLICHUI MEXILY
HOHATHAMY; (OPMYIUPOBATH ONPECICHUS MOHSITHH; YCTaHABIMBAThH CYLIECTBEHHBIN MTPU3HAK KJIACCU(DHUKALIUH,
OCHOBaHMsI JJ1st 0000LIEHNUS ¥ CPaBHEHHSI, KPUTEPUU ITPOBOIMMOI0 aHAIIN3A;

BOCTIPHHUMATb, (hOPMYIHPOBATH U MPEOOPA30OBBIBATH CY)KICHUS: YTBEPIUTEIBHBIC H OTPHUIIATEIIFHBIC, CANHUIHEIC,
YacTHBIE U 00IIHe; YCIOBHBIC;

BBISIBIIITH MaTEMAaTHIECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOPEYHA B (paKTaxX, TaHHBIX, HAOMIOICHUAX H
YTBEPIKICHISIX; TIpeAiaraTh KPUTEPHH IS BBIIBICHHS 3aKOHOMEPHOCTEH W IPOTHBOPCUHIA;

JIeNIaTh BBIBOJIBI C HCITOJIF30BAHMEM 3aKOHOB JIOTHKH, JIETyKTHBHBIX M HHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUI
10 aHAJIOTHH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPIKICHNH (IPSIMBIE U OT IPOTHUBHOTO), IPOBOJANUTH CAMOCTOSTEIILHO
HECJIOXKHBIC JIOKa3aTeJIbCTBA MATEMAaTHYECKUX (DaKTOB, BHICTPAUBATh apI'yMEHTALUIO, IPUBOIANUTD ITPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHS;

BBIOMpATh cr1ocod pereHus yueOHoH 3a1auu (CpaBHUBATh HECKOJILKO BApUAaHTOB PEICHHMs, BEIOMpaTh Hanboee
MOJXOSIIIHNN C yYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble HcclIe0BaTEeILCKHE AeiiCTBHA:

HCIIOJIB30BAThH BOIIPOCHI KaK MCCIICI0BATEIbCKUI HHCTPYMEHT HIO3HAHUS; (OPMYITHPOBATh BOIPOCHI, (PUKCHUPYIOIINE
MIPOTHBOpPEYHE, TTPOOIEMY, CAMOCTOSATEIIFHO YCTAaHABIUBATh HCKOMOE H JaHHOE, (JOPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUC;

MIPOBOJIUTH IO CAMOCTOSATEIILHO COCTABICHHOMY IUIAHY HECJIOKHBINA IKCIIEPHUMEHT, HEOOJIBIIIOE HCCIICJOBAHUE T10
YCTAHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY CO00IA;

CaMOCTOATENHEHO (HOPMYITHUPOBATh 00OOIECHHS U BBIBOJKI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, HCCIICIOBAHUS,
OIICHHUBATh JOCTOBEPHOCTD MOJYUYCHHBIX PE3YIIHTATOB, BBIBOIOB U 00O0OIICHHIA;

MIPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUIaTh MMPEINOI0XKECHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unopmanueii:

BBISIBJIATH HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(OPMAIIHH, TAHHBIX, HEOOXOIMMBIX JIJIS PEIICHUS 3a1a49u;

BBIOMPATh, AaHAIU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIUIO PA3IHYHBIX BUIOB U POPM
MIPECTABIICHUS,

BBIOMpATh POpPMY MpeacTaBIeHUs HHGOPMAIIMU U WLTIOCTPUPOBATH PEIIACMEBIC 33[]a4d CXEMaMH, TUarpaMMaMu, HHOU
rpaduKoii 1 UX KOMOMHAIIMSIMH,

OLIEHUBATH HAIEXKHOCTh MHOOPMALIUH IO KPUTEPHSIM, MIPEJIOKESHHBIM YUUTEIEM WK CHOPMYITUPOBAHHBIM
CaMOCTOSITENILHO.

2) Vuusepcanvhvle KOMMYHUKAMUBHbBLE OCUCmEUs.  00eCneyusam  cQopMUpoBaAHOCMb — COYUANbHBIX — HABLIKOB
obyuaiowuxcs.
Oo0uenue:



BOCIIPUHUMATh U ()OPMYJIMPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSIMH U LEISMHU OOLICHHUS; ICHO, TOYHO, TPAMOTHO
BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHHUS IO X0y PEIICHUS 3a/1auH,
KOMMCHTHUPOBATh MOJYYCHHBIH PE3yIIbTaT;

B X0Ji¢ 00CYXICHU 3a]1aBaTh BOIPOCHI 110 CYIECTBY 00CYKIAeMOM TEMBbI, IPOOJIEMBI, PEIIIaeMOi 3a71a4H, BEICKa3bIBATh
W7eH, HalleJIeHHbIE Ha TIONCK PEIICHNS; COMOCTABIATE CBOU CY)KJICHHS C CYKICHISIMU APYTHX YIAaCTHUKOB JHAJIOTa,
00HapYXUBATh Pa3IU4He U CXOJCTBO IO3UIIHIL; B KOPPEKTHOI (hopme hopMynrpoBaTh pa3HOTIIACHS, CBOU BO3PAXKCHHUS;
MIPEACTABIATH PE3yIbTATHl PEHICHUS 3a4a9H, IKCTIEPIMEHTA, UCCIIEOBaHNSA, TIPOCKTA; CAMOCTOSATEIFHO BRIOMpATh (hopmat
BBICTYIUICHHS C YIETOM 3a7a4 MPE3eHTalNN U 0COOEHHOCTEH ayJUTOPHH.

CoTpyIHHYECTBO:

ITOHUMATh U MCIIOJIb30BATh MPEUMYIICCTBA KOMAaHIHOM U MHIUBUAYAIBLHON paOOTHI IIPU PEIICHUH YISOHBIX
MaTeMAaTHYCCKUX 33]1a4;

MIPUHUMATH IeJTb COBMECTHOH JeSTEeIbHOCTH, ITIAHUPOBATh OPTaHU3ALNIO0 COBMECTHO pabOoThI, pacipeaesiTh BB
paboT, moroBapuBaThCs, 00CYKIATh MPOIIECC U PE3yIbTAT padOThI; 0000IIaTh MHEHUS HECKOJIBKHX JIIOICH;
y49acTBOBAaTh B TPYNIOBEIX (hopMax paboThl (00CyXIeHUsI, 00MEH MHECHHSMH, MO3TOBBIE IITYPMEI H Jp.);
BBITIOJTHATE CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOM JIEHCTBHSA C IPYTHMH YICHAMH KOMaH/IbI,

OIICHMBATh KaYECTBO CBOETO BKJIAAA B OOIINH MPOAYKT MO KPUTEPHIM, COPMYTHPOBAHHEIM YYaCTHUKAMU
B3aUMO/ICICTBUSL.

3) Yuusepcanvnvie pecynamuensie oelicmeus obecneuusaiom Qopmuposanue CMbiCI06blX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCHIU.

Camoopranuzanus:

CaMOCTOSTENILHO COCTABIISATh IUIAH, aJITOPUTM pEIICHHs 3a7a4u (WM €ro 4acTb), BHIOMpPATh CIOCOO peIeHus ¢ yu4EToM
MMEIOIINXCSl PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apIYMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C yUETOM
HOBOW MH(OPMALHH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJISI ITPOIIECCca U Pe3yJibTaTa PEeLICHHUs] MAaTEMaTHUECKOM 3a1a4H;
MPEABUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH [IPU PEIICHUU 334K, BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh Ha
OCHOBE HOBBIX 00CTOSITENILCTB, HAMICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JEATCIbHOCTH MOCTABICHHOU 1T U YCIOBHUSIM, OOBSICHSITh IPUUUHBI JJOCTHXKEHHS
W HEJOCTUIKEHHUS 11E€JTH, HAXOIUTh OIIUOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VJIbTATBI

OcBoenue yueOHOro kypca «['‘eomeTpus» Ha YpPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs JOJDKHO OOECIeUYHBATh
JIOCTIDKEHHE CIEAYIONINX MPEeIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

7 KJIACC

Pacno3HaBaTh H3y4YEeHHBIC TE€OMETPHYCCKHE (DUTYPBI, ONIPEICIATh HX B3aUMHOC PACIIOIOKEHHE, H300paxarth
reoMeTpuYecKue (GUTYpHI; BHITIOTHITH YEPTEKH 10 YCIOBHIO 3a1auu. VI3MepsTh THHEHHBIE U YTIIOBBIE BEIMIUHEL. PemaTh
3a[aud Ha BEIYUCIICHHE JJIHH OTPE3KOB M BEJIMYUH YTIIOB.

Jemats rpyOyro OIEHKY JIMHEHHBIX M YTIOBBIX BEJIMYHH IPEAMETOB B PEATbHOM KI3HH, Pa3MEPOB MPUPOIHBIX OOBEKTOB.
PazmigaTs pasmMepsl STHX 0OBEKTOB MO MOPSAKY BEIIMIHHBL.

CTpoUTDb YepTEkKH K TEOMETPUUECKUM 3a7auaM.

[onp30BaThCs MPU3HAKAME PABCHCTBA TPEYTOJBHUKOB, UCIIOIB30BAThH IIPU3HAKU U CBOWCTBA PABHOOCIPEHHBIX
TPEYroJbHUKOB IIPH PEIICHUU 3aa4.

[IpoBoaUTH TOTUYECKUE PACCYKICHHSI C UCTIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbes MpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB, CBOICTBOM MEHaHbl, IPOBEAEHHOMN K
THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOIbHUKA, B PEIICHUN TE€OMETPHIECKHX 3a/1a4.

OnpenensaTs NapauieTbHOCTh IPSMBIX ¢ IOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT ¢ HUMH ceKymias. OnpenemnsaTs
MapajuIebHOCTD MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSIMOM 10 TOUEK APYroi MpsiMOoi.
Pemats 3amaun Ha KiIeT4aTOl Oymare.

[IpoBOIUTH BEIYMCIICHHS X HAXOIUTH YHCIIOBEIC M OyKBEHHBIC 3HAYCHUS YTJIOB B TEOMETPUIECKUX 3aa9ax C
HCIOJIE30BAHUEM CYMMBI YTJI0OB TPEYTOJIBHUKOB M MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, 00pPa30BaHHBIX NPH MEPECCUCHUN
JIByX MapaulesIbHbIX IPSIMBIX ceKkylleil. PemaTs npakTuyeckue 3ajaun Ha HaX0KJIEHUE YIJIOB.

BrnaieTh MOHITHEM reOMETPUYECKOTO MECTa TOYCK. YMETh ONPEACIATh OUCCEKTPUCY YIIIa U CePEIUHHBIN
MEPHEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK.

DopMyIHPOBATh ONPEIEIICHUS OKPYKHOCTH M KPyra, XOpAbl U TUaMeTpa OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMH.
YMeTh NpUMEHSTh 3TH CBONCTBA MPHU PELICHUH 3a/1a4.



BrnaseTh MOHITHEM ONMMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HaX0IuTh ¢€ 1eHTp. [lomp3oBaThes pakTamu o
TOM, YTO OUCCEKTPHCHI YIIIOB TPEYroJbHHUKA MEPECCKAIOTCS B OTHON TOYKE, U O TOM, YTO CEPEIUHHBIC MIEPIICHAUKYIISPHI K
CTOpOHAaM TPEYrOJbHUKA MEPECEKAIOTCS B OJJHON TOUKE.

Brnagets noHsTHEM KacaTeabHOM K OKPYKHOCTH, MOJIb30BAaThCA TEOPEMOI O MEPIEHAUKYIISIPHOCTH KacaTeJIbHOUN U
panmuyca, mpo BeIEHHOTO K TOYKE KaCaHHs.

[Tonmp30BaThCS MPOCTEHIINMI TEOMETPUIESCKUMHI HEPABEHCTBA MU, IIOHUMATh UX MPAKTHYECKHHA CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPUIECKHE TIOCTPOCHHUS C TOMOIIBIO IMPKYIIS M TMHEHKH.

8 KJIIACC

Pacnio3HaBaTh OCHOBHBIC BUJIBI YCTHIPEXYTOILHUKOB, UX 3JIEMCHTBI, TIOJIB30BATHCS UX CBOMCTBAMU MPH PEIICHUH
TeOMETPUUECKUX 3a1a4.

[IpuMeHATH CBOMCTBA TOUKH MEpECeUCHIUs MEIMaH TPEYroIbHIKa (IIEHTpa Macc) B PeIICHUN 3a1ad.

Brnanmets moHsTHEM CcpenHEl TMHUN TPEYTONbHNKA U TPATICIIUH, IPUMEHITh X CBOWCTBA MPH PEIICHUH T€OMETPHUECKIX
3am1ad.

Ilone3oBaThCst Teopemoit Paneca U TeOpeMod 0 MPOMOPIUOHATBHBIX OTPE3KaXx, IPUMEHSTh UX JIJISl PEIICHHS
MPAKTHICCKUX 3a/1a4.

[IpuMeHATh IPU3HAKK TOJ00MS TPEYTOJbHUKOB B PELICHUN TE€OMETPHIYCCKHX 3a1a4.

IMonp3oBatkes Teopemotii [Tudaropa uist penieHNs TeOMETPUICCKUX U MPAKTUICCKUX 33/1a.

CTpouTh MATEMAaTHYECKYEO MOJICIb B MIPAKTUYECKUX 33]]a4aX, CAMOCTOSATEIIHLHO JeIaTh YePTEK U HA XOIUTh
COOTBETCTBYIOIIUEC JUTHHBIL.

BrnazmeTs moHATHAME CHHYCA, KOCHHYCa M TAHTEHCA OCTPOTO yTia MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.

[Tonmp30BaThCS 3TUMU MMOHATHS MU JUTS PEIICHHUS MPAKTHYECKUX 3a71a4.

BoraucnaTs (pa3siuaHbBIMU CTIOCO0aMHM) TUTOIA s TPEYTOJIbHUKA U TUIOMIAd MHOTOYTOJBHBIX QUTYp (TOJB3YSCH, T
HE00X0IMMO, KAITbKYIISITOPOM).

[IpuMeHATH MOTydYeHHBIE YMEHHUS B MPAKTHICCKUX 3a/1a9ax.

BrnameTs MOHATHAME BIMCAHHOTO ¥ [IEHTPAJIBFHOTO YTJIa, HCIOIh30BATh TEOPEMBI O BITUCAHHBIX YIJIaX, YTIaX MEKIY
XopIamu (CEKYIIMMU) U yIIIe MEXAY KacaTelbHOM U XOPHAOH MPH PEIICHUH T€OMETPHUYCCKHUX 3a/1a4.

BrnaieTs MoHITHEM OMMCAHHOTO YETHIPEXYTOJIbHHUKA, IPUMCHSTH CBOWCTBA OMIMCAHHOTO YCTHIPEXYTONBHUKA TIPU
peIlIeHIH 3a/1ay.

[IpuMeHATh MOMYyYCHHBIC 3HAHKS HA MIPAKTUKE — CTPOUTH MAaTEMATHYCCKHE MOJICIU IS 3a/1a4 PEaIbHOM KU3HU U
MIPOBOJIUTH COOTBETCTBYFOIIUC BEIYHCICHUS C IPUMEHEHUEM IT0I00US M TPUTOHOMETPHH (TIOJIB3YSCh, TJIC HEOOXOANMO,
KaIIbKYJSITOPOM).

9 KJIACC

3HATh TPUTOHOMETPHUCCKUE (PYHKIIMH OCTPHIX YIIIOB, HAXOJAMUTH C UX MMOMOIIBIO PA3JIUYHBIC AIEMEHTHI IPSIMOYTOJBHOTO
TPEYToJIbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoquTh (¢ MOMOIIBIO KANBKYIATOPA) [UIMHBI ¥ YTIIBI IS
HETAOJIMYHBIX 3HAYCHUIH.

[Tonmp30BaThCcs GOpMyITaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUIECKHM TOXKIECCTBOM ISl HAXOXKICHHUS COOTHOIICHIH
MEX]Ty TPUTOHOMETPHUIECKAMH BEITMINHAMH.

Vcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKICHHSI Pa3INIHbIX 3JIEMEHTOB TPEYTOJIFHHUKA ((«pEIICHUE
TPEYTOIEHUKOBY), IPUMEHSTh UX MIPH PEIICHUN TEOMETPUIECKUX 3a1ad.

Bnagets moHsATHAMEU peoOpa3oBaHus OJ00HUs, COOTBETCTBEHHBIX AJIEMEHTOB TIOJIOOHBIX (HUTYD.

[Tonmp30BaThCs CBOHCTBAMH TIOJOOHS TPOU3BOJIBHBIX (DUTYP, YMETh BRIYUCIATE AJIMHBI U HAXOIUTH YIJIBI Y TIOZOOHBIX
¢uryp. [IpuMeHATh CBONCTBA OJOOMS B PAKTUICCKUX 33a4aX.

YMeTh NpUBOIUTH MPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOMIEM MHUPE.

[onmp30BaThCs TEOpEMaMU O MPOU3BEJICHUN OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB CEKYIIHNX, O KBaJApaTe
KacaTeJabHOM.

[Tonmp30BaThCs BEKTOPAMH, IOHUMATh UX TCOMETPUICCKUAN M (PU3MICCKHI CMBICI, IPUMCHSTh UX B PEIICHUH
TEOMETPUUECKUX U (PU3MUECKUX 3a/1a4.

[IpuMeHATH CKaJIsIpHOE MPOU3BEICHIE BEKTOPOB IS HAXOKACHHUS ITMH U YTIIOB.

[Tomp30BaThCs METOIOM KOOPAWHAT HA INIOCKOCTH, IPUMEHSATH €TO B PELIICHUH T€OMETPUIECKUX U IPAKTUIECKUX 3a1ad.
BrnameTs moHATHAME MPABIIIFHOTO MHOTOYTOIBHAKA, IITMHBI OKPY>KHOCTH, [UTMHBI AYTH OKPY>KHOCTH U PaTHAHHOW MEPHI
yTia, yMETh BEIYHCIIATH TUIOMIAb KPYyTra U eT0 JacTe.

[IpuMeHSTh MOTYyYCHHBIC YMEHUS B MPAKTHYCCKUX 3a/1a4ax.

HaxomuTh ocu (MIIK LIEHTPhI) CAMMETPHUU (QUTYp, MPUMEHSTh IBHKCHUS IJIOCKOCTH B MPOCTEHIIUX CITydasX.

[IpuMeHSTh MOMYyYCHHBIC 3HAHKSI HA MIPAKTUKE — CTPOUTH MAaTEMATHYCCKHE MOJICIU ISl 3a/1a4 PEaIbHOM KU3HU U
MIPOBOJIUTH COOTBETCTBYIOIIUC BEIYHCICHUS C IPUMEHCHUEM IT0I00US M TPUTOHOMETPHYCCKIX PYHKIUH (T0JB3YSCh, TC
HEO0XO0IUMO, KATBKYJISITOPOM).



TemaTnyeckoe MIIAHNPOBaHUE

7 KJ1acc

n/n

Tema

KoauuecTtBo
4acoB

DyieKTpoHHbIE (HUPpPOBBIE)
o0pa3oBaTebHbIe pecypchl

I'nasa I. HauanbHble reomeTpuuyeckue cBeaeHus (7 4acoB)

IIpsiMast 1 0TpE30K

® MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

e Yunrens.club — I'mapnas (uchitel.club)

JIyd u yron

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

CpaBHEHHE OTPE3KOB U YIJIOB

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

N3mepenue oTpe3koB

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

N3mepenue yrios

o MaTeMaTHueckasi [paMOTHOCTD (instrao.ru)
e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

[lepnieHnuKysIpHBIE IPSIMBIE

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

Pemenue 3agau no reme "HavanbHbie reOMeTpUYECKUE CBEICHUS "

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

Kontponbras padora Nel

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)




o Yupurens.club — maBnas (uchitel.club)

I'nasa II. Tpeyroabnuku (14 4yacoB)

[TepBbIii mpu3HaK paBEHCTBA TPEYTOJIbHUKOB

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

10.

Menauanbl, OUCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — I'maBuas (uchitel.club)

11.

Bropoii u TpeTuil IpU3HaKU paBeHCTBA TPEYTOJIbHUKOB

o MareMaTnyueckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

12.

3azaun Ha MOCTPOEHUE

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

13.

Pemenue 3amau

o MareMaTnyieckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

14.

KonrponbHast padora Ne 2

o MareMaTnyieckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

I'nasa III. ITapanieasHbie npsivMbie (9 4acoB)

15.

[Ipu3Haky napayuienTbHOCTH ABYX MPSAMBIX

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

16.

Akcuoma napanienbHbIX MPSMBIX

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru




* [TIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

17.

Pemrenue 3agau 2

o MaTeMaTHueckasi [paMOTHOCTD (instrao.ru)
e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

18.

KontpomnbHas padota Ne 3 1

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — [maBnas (uchitel.club)

I'nmaa IV. CooTHomeHUsI MeK1Yy CTOPOHAMHU M yrjlaMu TpeyrojbHuka (16 yacon)

19.

CymMmma yTriioB TpeyrojibHUKa 2

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

20.

CooTHoIIEHNE MEXTy CTOPOHAMU U YTJIaMH TPEYroJbHUKA 3

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

21.

KonrponsHas padora Ne 4 1

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — [maBnas (uchitel.club)

22.

IIpssMOyTOIBHBIE TPEYTOILHUKH 4

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

e Yunrens.club — I'mapnas (uchitel.club)

23.

ITocTpoeHue TpeyroibHUKA 110 TPEM DJIEMEHTAM 2

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

24.

Pertenne 3agau 3

® MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuurenb.club — [naBhas (uchitel.club)

10



25.

Kontponbnas padora Ne 5

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

IloBTOpEeHUe U cucTeMaTH3aNus yueOHoro matepuaJa (17 yaco

26.

[ToBTOpenue no teme "HavyanbHble TeOMETPUYECKUE CBEICHUS "

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

27.

[ToBTOopenue no teme "TpeyronbHukn"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — maBnas (uchitel.club)

28.

[ToBTOopenue no teme "llapamnensbHpie npsimMpie"”

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

29.

IToBTOpenue no teme "COOTHOIIEHNE MEXY CTOPOHAMU U YTIIaMHU
TpeyroJjibHuKa"

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

30.

HToroBast KOHTpOJbHAsA paboTa 3a Kypc 7 Kjiacca

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

31.

IToBTOpEHHne Kypca reoMeTpun 7 Kiacca

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

Bcero

70

8 ki1acc

Tema

KoanuecTBo

11



n/n

yacoB

I'naBa V. YUerbipexyrojbuuku (21 yac)

MHOroyrojasHUKH

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® Yuurenb.club — [naBhas (uchitel.club)

[TapannenorpamMm u Tpaneuus

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

[IpsimoyronbHUK, poMO, KBaapat

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — I'maBuas (uchitel.club)

Pemrenue 3agau

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

Konrponsnas padora Ne 1

o MareMaTnyueckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

I'naa VL. [lnomaas (22 yaca)

[Inomans MHOrOyrojapHUKa

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

[Inomanu napauiesorpaMmma, TpeyrojabHUKA U TPAICLIUN

10

o MareMaTnyueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

Teopema [Tudaropa

o MareMaTryieckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)
o https://www.yaklass.ru

12



* [TIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

Pemrenue 3agau

o MaTeMaTHueckasi [paMOTHOCTD (instrao.ru)
e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

10.

Kontponbras padota Ne 2

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — [maBnas (uchitel.club)

I'naBa VII. Ilogo0HbIe TpeyroabHUKHU (25 yacoB)

11.

Omnpenenenre nNol0OHBIX TPEYTOIbHUKOB

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

12.

[Ipu3naku nmomodus TpeyroabHUKOB

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

13.

KonrponsHas padora Ne 3

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — [maBnas (uchitel.club)

14.

[TpumeneHne nogo0us K 10Ka3aTEIbCTBY TEOPEM H PEIICHHIO 3a/1a4

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

e Yunrens.club — I'mapnas (uchitel.club)

15.

CooTHOIIEHUS MEXy CTOPOHAMH U YIJIaMU IPSIMOYTOJIbHOTO
TpEyroJibHUKA

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

16.

KonrponsHas padora Ne 4

® MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuurenb.club — [naBhas (uchitel.club)

13



I'nasa VIII. Oxpy:kHocTh (28 yacoB)

17.

KacarenbHas kK OKpy>KHOCTH

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

18.

HGHTpaHBHBIe W BIIMCAHHBIC YI'JIbL

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

19.

YetbIpe 3aMeuaTeNibHbIe TOUKH TPEYroJbHUKA

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — maBnas (uchitel.club)

20.

Brnncannas u onvcanHas OKpY>KHOCTH

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

21.

Pemenue 3amau

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

22.

Konrponsnas padora Ne 5

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

IloBTOpeHue u cucreMaTu3anus yueOHoro marepuania (9 yacos)

23.

IToBrOopenue. Pemenue 3anau

o MareMaTnyeckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

24.

HToroBast KOHTpOJbHAsA paboTa 3a Kypc 8 Kiiacca

o MareMaTryieckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® YVuureinb.club — naBnas (uchitel.club)
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Bcero

105

9 Kkjaacc

n/n

Tema

KoaunuectBO
4acoB

I'nasa IX. Bektopsl (12 4acoB)

[TonsiTue BexToOpa

o MaTeMaTHueckasi [paMOTHOCTD (instrao.ru)
e ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® YVuureinb.club — [naBnas (uchitel.club)

CrnoxeHre 1 BEIYATAaHHUE BCKTOPOB

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — maBnas (uchitel.club)

Pemenue 3agau no reme "CnokeHue ¥ BBIYUTAHUE BEKTOPOB"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

YMHOXKEHHE BEKTOpa Ha YuCIio. [IpuMeHeHne BEKTOPOB K PEIICHHIO
3a1a4

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

Pemenue 3anau no teme "Bekrops!"”

o MareMaTrueckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yuurens.club — I'maBnas (uchitel.club)

Konrponsnas padora Nel

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

I'nasa X. Metoa koopaunat (14 yacoB)

Koopaunatsl BekTopa

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

15



o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

IIpocreiimne 3aga4n B KOOpAUHATAX

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

YpaBHEHHUsI OKPYKHOCTH U IIPSIMOK

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

e Yunrens.club — I'mapras (uchitel.club)

10.

Pemenue 3ampau no reme "Meroa koopauHaTt"

o MareMaTnyueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

11.

KonrponsHast padora Ne 2

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

I'masa XI. CooTHomeHUsI MeK1Yy CTOPOHAMH M yrjiamMu TpeyroJjbHuka (18 yacon)

12.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC yIiia

o MaTeMaTHueckasi [paMOTHOCTD (instrao.ru)
e ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

13.

CooTHOIIEHNST MEX1y CTOPOHAMU U YTJIaMHU TPEyroJIbHUKA

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

14.

CkansipHOE TPOU3BEICHNE BEKTOPOB

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

15.

Pemenue 3agau no reme "CoOOTHOIIEHUS MEXITY CTOPOHAMHU U

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)
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yriiamu TpeyrojbHuka. CKaIspHOE MPOU3BEICHUE BEKTOPOB"

o https://www.yaklass.ru
¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

16.

KonrponsHas padora Ne 3

® MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurenb.club — [naBhas (uchitel.club)

I'naga XII. InuHa oKpyKHOCTH U IJI0AAb Kpyra (17 yacos)

17.

HpaBI/IJIbHLIe MHOTOYTOJIbHUKHA

o MareMaTnieckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® Yuurenb.club — [naBhas (uchitel.club)

18.

JliiHa OKPY>KHOCTH U IJIOLIAAb KpyTa

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

19.

Pemenue 3agau no treme "J[nmuHa OKpYy>KHOCTH M IUIOMIAb Kpyra"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)

® Yuurenb.club — [naBhas (uchitel.club)

20.

Pemenue 3agau no reme "IIpaBusibHbie MHOTOYTOJBHUKH"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

21.

KontponbHas padorta Ned

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

I'nasa XIII. /IBu:xenusi (7 yacoB)

22.

ITousTue nBHKEHUS

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

23.

[TapajutenpHbIN IEPEHOC U TOBOPOT

o MareMaTnyeckasi [paMOTHOCTb (instrao.ru)
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o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

24.

Pewenue 3amau no reme "JIBuxenus"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

25.

Konrponbnas padora Ne 5

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru
¢ [IOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

I'naBa XIV. HauanbHble cBegenusi u3 crepeomerpun (13 yacos)

26.

MHOrorpaHHuKu

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — maBnas (uchitel.club)

27.

Tena u NOBEepXHOCTH BpaLICHUS

e MareMaTuieckasi TpaMOTHOCTb (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

28.

Pemenue 3agau no reme "HavanbHble CBeIeHHS U3 cTEpeoMeTpun"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

29.

KonrponsHas padora Ne6

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — [maBnas (uchitel.club)

IloBTOpeHue u cucremMaTu3anus yueOHoOro marepuaJa (21 gac

30.

OO0 akcuoMax IIaHUMETPUHN

o MareMaTnyieckasi [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru
¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)
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31.

HekoTopsie cBenieHNs 0 pa3BUTUU T€OMETPUHI

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)

® YVuureinb.club — [naBhas (uchitel.club)

32.

[ToBTOpEHME Kypca reomeTpun 7 Kiacca

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

 [TIOK (educont.ru)
o Yupurens.club — 'maBnas (uchitel.club)

33.

IToBTOpenue no teme "HauanbHble TEOMETPUYECKUE CBEACHHUS.
[TapannensHbie IpsiMbIe”

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — [maBnas (uchitel.club)

34.

[ToBTOopenue no teme "TpeyronbHukn"

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yuureins.club — 'maBuas (uchitel.club)

35.

IToBTOpenue no reme "Oxpyx’HOCTH"

o MareMaTnueckas [paMOTHOCTb (instrao.ru)

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — maBnas (uchitel.club)

36.

IToBTOpenue no reme "MHOroOyronbHUKU. YeThIpeXyroJpHUKH"

® MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® Yuurenb.club — [naBhas (uchitel.club)

37.

IToBTOpenue no reme "CuHyc, KOCUHYC, TAHT'€HC, KOTAaHI€HC yria"

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)

® YVuureinb.club — naBhas (uchitel.club)

38.

IToBTOpeHue no Teme "Penienne TpeyroinbHUKOB"

o MareMaTnueckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)

® Yuureinb.club — [naBhas (uchitel.club)

39.

IToBTOpenue no remam "Bekropsl. Meron koopauHart. [IBuxenue”

o MareMaTnyieckasi [paMOTHOCTb (instrao.ru)
o ... (resh.edu.ru)

o https://www.yaklass.ru

* LIOK (educont.ru)
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o Yupurens.club — maBnas (uchitel.club)

40.

Hrorosas koHTpoasHas padorta Ne7

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

* [TIOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

41.

Pemenue 3amau u3 otkpeitToro 6anka 3aganuii OI'D

e MareMaTuieckasi TpaMOTHOCTh (instrao.ru

o ... (resh.edu.ru)

o https://www.yaklass.ru

¢ [IOK (educont.ru)
o Yupurens.club — 'maBuas (uchitel.club)

Bcero
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